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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

]_IEJ'II: nperiofiaBaHuA JUCLIUITIMHBI:

1.2

(hopmupoBaHUe y 00yUaroIIUXCsl eCTECTBEHHOHAYUYHOTO0 MUPOBO33PEHHS]; HAYUHOTO MBIIIIIEHUS; LIeJIOCTHOTO TIPe/ICTAaBIEHHUS O
¢u3MUeCcKrX 3aKOHAX OKPY/KAIOIIero MUpa B MX eIMHCTBE U B3aMMOCBSI3U; HAaBBIKOB MPUMeHeHUs MOI0KeHHH (HyHAaMeHTaIbHON
(U3MKY TIPY pellieHHH KOHKPETHBIX ITPeIMeTHO-TIPO(UIBHBIX 3a/ja4; TEOPETUUECKOW U MPaKTUUeCKOW 6a3bl A/Is YCIIeLTHOTO
OCBOEHUSI MU CIEeLIUaTbHBIX JUCIATUTAH.

1.3

3a/ilaud AUCIUTIIMHBL

1.4

— OCBOeHHe 00YUYarOI[UMHCS 3HAHHUH 00 OCHOBHBIX (DM3UUECKUX SIBJIEHUSIX U TPOLIeCCcax, OCHOBHBIX (U3MUECKUX BeJTMUMHAX U
(u3MUeCcKrX KOHCTAHTaX, OCHOBHBIX (M3MYeCKUX 3aKOHAX M FPaHHUIIaX UX MPUMEHUMOCTH, GyHAaMeHTaIbHBIX GU3NYeCKUuX
9KCIIepUMeHTax U UX POJIH B Pa3BUTUM HayKH, Ha3HAUEHWH U MPUHLMIAX e CTBUS BaXKHEMIINX (pU3MUecKuX IpubOpoB;

1.5

— npuobpeTeHre 00yUaOIIUMUCS YMEHUIH 00BSICHUTL OCHOBHBIE HAabJ/TF0/JaeMble TTPUPO/JHBIE U TEXHOTEHHbBIE SABIEHUS U 3P (eKThI
Ha 6a3e 3aKOHOB KJIaCCUYEeCKOW U COBPEMEHHOU (hH3UKWY;

1.6

— nproOpeTeHre 00yUarOLIMMICS YMEeHHI 1 HAaBLIKOB UCTI0/Ib30BaHUsI METOAVKY (hr3nuecKux u3MepeHuid 1 00paboTKH
9KCIIePUMEHTATBHBIX JJaHHBIX, FCI0/Ib30BaHUsl METO/IOB (DM3UUECKOro MOZETUPOBAHHUS /15 PellleHHs] KOHKPETHBIX
€CTeCTBeHHOHAYYHBIX ¥ TEXHUYECKHUX 3a/]ay;

1.7

— npuobpeTeHre 00yUarOIIIUMUCS HaBBIKOB KCILTyaTallii OCHOBHBIX MPUOOPOB U 000pY/10BaHKsI COBPEMEHHOM (hU3MUeCKOn
siabopaTopun, 06pabOTKK ¥ UHTEPIIPETHPOBAHUS Pe3y/IbTaTOB YKCIIEPUMEHTA.

1.8

2. MECTO JUCIIUILIVHBI (MOYJISI) B CTPYKTYPE OBPA30BATE/IBHOM ITPOT'PAMMBI

Lukn (pasgen) OIT: |Bl.O.11

3. KOMIIETEHIIVIA OBYYAIOIIIETI'OCH, ®OPMUWPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIUII/INMHBI (MO Y JIsT)

OIIK-1 Criocobex pemiaTe MH>X€HEePHbIe 3ajaul B l'IpOCbECCPIOHafIBHOﬁ AedATe/IbBHOCTHU C UCII0/Ib30BaHWEM METOJ0B €CTeCTBEHHBIX HayK,
MaTeMaTU4YeCKOro aHajm3a U MOZIe/TMPOBaHuA

OITK-1.2 HpI/IMeHHeT OCHOBHBIE€ TOHATHUA U 3dKOHbI €CTE€CTBEHHBIX HAYK /I DEIIeHNs Hpe,[[MeTHO-HpO(bI/IIILHLIX 3aa4

OIIK-1.3 IIpuMeHsieT eCTeCTBeHHOHAYYHbIE METO/bl TEOPETHUECKOTO U SKCIIePUMEHTaIbHOT0 UCCIe/[0BaHusT 0OBEKTOB, TIPOLIeCCOB,

SIBJICHUM;

TIPOBOJUT 3KCIIEPUMEHTHI I10 3aJaHHOW MEeTO/IMKe U aHa/IM3UPYeT pe3y/bTaThl

B pe3ysibTaTe 0CBOEHHUSI JUCIUILTHHBI (MOAY/Is1) 00yUYarOLHICS J0/DKEeH

3.1|3nats:
3.1.1|oCcHOBHBIe MIOHATHS 1 3aKOHBI KJIaCCUUECKO ¥ COBPeMeHHOM (DM3UKU U X POJb B pellleHUH NpejMeTHO-NIPO(UIbHBIX 3a4ay;
3.1.2|MeTOoABI TEOPETHUECKOTO U SKCIIePUMEHTAIBHOI0 UCCIe/I0BaHuUs (PM3UUECKUX OOBEKTOB, TIPOLIECCOB U SIBJIEHUH, METOJUKY
npoBezieHHst 1 06pabOTKM pe3ysbTaToB (PU3UUECKOro SKCIIepUMeHTa
3.2|Ymern:
3.2.1|ucnonb30BaTh OCHOBHbIE MOHSTUS 1 3aKOHbI (DU3UKU /1711 PellieHHs IIpeMeTHO-TIPOGMIbHBIX 3a/ay;
3.2.2|TIpAMeHSIT METO/IbI TEOPETHIECKOT0 M SKCIIePUMEHTAIbHOTO MCC/IeJoBaHNs (PU3MUeCKUX 00BeKTOB, TIPOLIECCOB U SIBJIEHUH,
MPOBOJMTH (PU3MUECKHe SKCIIEPUMEHTHI 10 33/JaHHON MeToMKe U 00pabaThiBaTh UX Pe3yJIbTaThl
3.3|Bnagern:
3.3.1|HaBbIKaMU1 TPUMeHEeHHUs] OCHOBHBIX MOHATHH U 3aKOHOB K/1aCCUYeCKOW ¥ COBpeMeHHOH (PU3UKH JJ1s1 pellieHus TIpeMeTHO-
npouIbHbIX 3a7ay;
3.3.2|HaBabIKaM¥ IIPUMeHeHVsT METO/J0B TEOPETHUECKOT0 ¥ SKCIIePUMEHTAIbHOTO MCC/IeJOBaHNs (PH3MUeCKUX 0OBEKTOB, TIPOLIECCOB U
sIBJIeHHH, HaBbIKaMU MPOBe/ieHNsT (PU3MUeCKHX SKCIIEPUMEHTOB 110 33/jlaHHON MeTo/Ke 1 00paboTKU UX pe3y/bTaToB
3.3.3
4. CTPYKTYPA 1 COJEPXXAHUE MTUCIHUIIIMHBI (MOY JIs)
Kop HaumenoBanmue pa3jesioB 1 TeM /BHJ, 3aHATHA/ Cemectp / | Hacos | IIpumeuanue
3aHATUA Kypc

Pa3pen 1. PUSNYECKHWE OCHOBbI MEXAHUKHN




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 MIOTHOCTH TBEP/IOTO TeJla MPABU/IBHOU reoMeTpuueckoi Gpopmel. /J1ab/

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
coxpaHeHwusl. /JIek/

1.8

3aKOHBI U3MEeHeHNs] ¥ COXpaHeHUsI UMITyJ/IbCa, SHePruy U MOMeHTa uMnyJisca /I1p/

1.9

[TpoBepKa 3aKOHOB COXPaHeHUsl UMITy/IbCa ¥ SHEPTHH MPU coyAapeHuu Ten /J1ab/

1.10

JVMHAMUKA BPAITATEJIBHOI'O IBVDKEHNA TBEPIOT'O TEJIA

OCHOBHO! 3aKOH BpalljaTe/IbHOT'0 JBKeHUsI TBePJOro Tejla BOKPYT HelloJBKHOU
ocu. MoMeHT uHepLyH. BbruncieHre MOMEHTOB MHePLMH OHOPO/HBIX
cuMMeTpruHbIX Tesl. Teopema IlITeliHepa u ee mpuMeHeHue. KuHeTnueckast sSHeprust
BpallaTe/bHOrO [JBUKEHUs TBepP/IOro Tesa.

/JTex/

1.11

[vHaMuKKa BpallaTe/bHOrO ABKeHUs1 TBepAoro tena /I1p/

1.12

I/ISy‘-IEHI/IE AVHAaMHWKH BpalliaTe/IbHOT'0 ABWXXEHHs C ITOMOILBIO MasgsTHHUKA O6EP6EK3.
/JTab/

1.13

MastHuk Makcsenna. OnpefiesieHre MOMeHTa MHEPLUM Teq Y TIPOBepKa 3aKOHa
coxpaHeHus SHepruu. /J1ab/

1.14

MEXAHUYECKUE KOJIEBAHUSA

OripesienieHyie KosiebaHui. XapakKTepUCTUKH FaPMOHUYECKHX KosiebaHuid. dopmMyiia
CJI0KeHUsI IBYX TapMOHUYeCKUX KosiebaHui. [IpuMepsl KosiebaTe/TbHbIX CUCTEM:
TIPY’KUHHBIM, MaTeMaTH4eckKuii ¥ GU3NYeCcKuil MassTHUKH. Y paBHEHUe 3aTyXaloluxX
KosiebaHu# 1 ero pelieHre. XapakKTePUCTHUKH 3aTyXalOIINX KoiebaHui. Y paBHeHHe
BBIHYK/[€HHBIX KOJie0aHuii 1071 IefiCTBIeM rapMOHUYeCKH U3MeHSTIOLLelics1 BHEelLlTHe
CUJIbI U ero pellleHUe. fIBjieHHe pe30oHaHca.

/JTex/

1.15

MexaHuueckue Kosebanus /TIp/

1.16

OripesiesieHrie YCKOpeHUsl CBOOOJHOTO Ma/ieHus IPY ITOMOILM MaTeMaTHYeCKOoro
MasTHUKa. (OnpeaeneHre MOAYJ/ISI CABUTA C TIOMOLBIO TIPYKUHHOTO MasTHUKA.) /J1ab/

Pa3pen 2. 3JIEMEHTHI CIIEIIUA/TBHON TEOPUH OTHOCUTEJ/IBHOCTU




21

TTocTy/aThl CrieliyaabHON TEOPUM OTHOCUTEILHOCTH. ITpeobpa3oBanus JIopeHia.
CnepnctBus u3 ipeobpasoBanmii JlopeHiia. HTepBan Mexay cobbITHAMU. VIMITY/IbC B
CreLyasbHOM TeOPUU OTHOCUTEIbHOCTH. OCHOBHOM 3aKOH PeIsITUBUCTCKOMR
JVHaMMK{ MaTephalbHOM TOYKU. DHEeprus B CreljalbHOM TeOPUU OTHOCUTE/IbHOCTH.
/Cp/

14

Pa3pen 3. TEPMOJMHAMUMKA U MOJIEKYJ/IAPHAA ®U3UKA

3.1

SJIEMEHTBI TEPMOJVHAMUKU OCHOBHBIE OTpe/ieNieHNst
Y TIOHATHUS TepMOoZvHaMUKU. HyreBoe Hauaso TepMOIMHAMUKY U TTOHSTHE
TemIiepaTypbl. TepmoguHamMudeckue GyHKIMU cocTosiHYSA. [TepBoe Hauano
TepMoguHaMUKU. TertoeMkocTs. M3onponeccel. Bropoe Hauano TepMoAMHaMUKU B
pa3MuHbIX PopMyTUpOBKax. [ToHATHe TerioBoM MativHbl. KIT/T TerioBoi MallyHbI.
Lukn KapHo u Teopema KapHo. HepaBenctBo Knay3uyca. Sutponusi. TpeTbe Hauasio
TepMOJUHaMUKU. /JIek/

3.2

OripesienieHuie K03 QuLeHTa BI3KOCTH )KUAKOCTH 1o MeToay Ctokca. /J1ab/

3.3

3JIEMEHTBI CTATUCTUUYECKOM ®M3NKMU.

OCHOBHBIE T10J/10)KEHUsI KHHEeTUUYeCKOW TeOpHH U/easlbHOro ra3a. Y paBHeHus!
COCTOSIHUSI W/lea/IbHOTO U PeasbHOro rasa. Y paBHeHNe KUHeTHUeCKOM Teopuy ra3oB
Ins pasnenus. @azosoe npocTpaHcTBo. PyHKIMA pacnpesenenus. Knaccryeckas u
KBAaHTOBas CTaTUCTHKA. Pacnipesienenue Makceesia. bBapomeTpuueckas Gopmyiia.
Pacripesienenue Bosbrimana. IToHsATHe 0 KBaHTOBO cTaTUCTHKe bo3e-DiiHILTeliHa 1
®epmu-/Irpaka. CBsi3b SHTPOMUY C TEPMOJUHAMUUECKOW BEPOSITHOCTHIO. SIB/IeHHs
riepeHoca.

/JTex/

3.4

OripeiesieHrie OTHOILIEHHS TETIJIOEMKOCTeH ra3a MeTO/|0M a/jiabaTHuecKkoro
pacmmpenust. /J1ab/

3.5

OJieMeHTBI CTaTUCTUYeCKON PU3UKH. DIeMeHThbI TepMOJUHAaMUKH /T1p/

Pa3pen 4. 3JIEKTPUYECTBO 1 MATHETH3M

4.1

SJIEKTPOCTATUUYECKOE IIOJIE B BAKYYME

OneKTpUUeCKHii 3apsif, U 3MeKTPoCTaThuecKoe rosie. HarpsokeHHOCTh U MOTeHLHas
3/1eKTPOCTAaTUUeCKOro 11oJ/1st. CBOMCTBO CyIepIio3uLUH [i/1sl 3/1eKTPOCTaTHUeCKUX
nojieii. CBSI3b MeXX/y HalpPsDKEHHOCTBIO 3/1eKTPOCTAaTUUEeCKOr0 TI0JIsl U TIOTeHLIUaIoOM.
IToTOK BeKTOpa HarpsDKeHHOCTH 3JIEKTPUYECKOro 1107151 Yepe3 TIOBepXHOCTb U TeopeMa
I'aycca. IIpumeHeHre TeopeMsbl ['aycca K pacueTy 3/1eKTPOCTaTHUeCKUX MoJel.
TeopeMa 0 LIMPKYJISILIAY /151 BEKTOPA HAaNPSDKEHHOCTH 3JIEKTPUYECKOTO TI0JIST.

/JTex/

4.2

SJIEKTPOCTATUUYECKOE IIOJIE B ITIPOBOAHUKAX N JUSJIEKTPUKAX
OneKTpUYeCcKUi UMNO/b U 3/1eKTPUUECKUN AUTIO/IbHBIN MOMEeHT. JJUno/bHbIe
MOMEHTBI MOJIEKYJT iu3/IeKTpUKa. [To/sipHble U HernossipHble AU3/IeKTPUKH.
IMonspusanus fusneKTpukoB. Bekrop nonspusanuu. Teopema "aycca A/1st BekTopa
ToJIsipr3aLui. BeKTop 3/1eKTpryecKoro cMelljeHus. Y C/I0BUsI Ha rpaHulLle ABYX
ZI371eKTpUKOB. [IpOBOAHUKY B 3/1€KTPOCTaTUUECKOM T10J1e. D/1eKTPOeMKOCTh
yeJuHeHHOro poBo/iHMKa. KoH/leHcaTophl. DHeprusi CHUCTeMBI 3apsi/joB U
3/1eKTPUYeCKOro MoJIsl.

/Cp/

4.3

DmeKTpocTaTHUecKoe 1oJie B BaKyyMme U Bejectse /I1p/

4.4

VccnenoBanue 3/1eKTpocTaTidecKux rosieid. (M3yueHue 3akoHa Oma.) /J1ab/

4.5

TTOCTOSIHHBIN SNIEKTPUUYECKUM TOK

Y10BUS CyleCTBOBaHUS IOCTOSIHHOT'O 3JIEKTPUUECKOro Toka. Cua ¥ IJIOTHOCTh
TOKAa. Y paBHeHHeE HelpepbIBHOCTU. 3aKOH OMa 1/ OZHOPOAHOIO y4acTKa LieMu.
OneKTpoABIKY1as CU/la U HanpsbkeHre. 3akoH OMa /711 HeOJHOPOJHOIO y4yacTKa
uer. [TpaBuna Kupxroda. [Ipumepsl pacyeta pa3BeTB/I€HHbIX 3/IeKTPHUUECKHX Liereit
¢ romoiiibio npaBui Kupxroda. Pabota 1 MOIHOCT TOKA. 3aK0oH JIKoyis-JleHiia.
/JTex/

4.6

[MocTostHHBIN 3/1eKTpuueckuid Tok /T1p/




4.7

TTOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIECTBE
MarnuTHas uHAyKLus. 3akoH bro-CaBapa-Jlaniaca, MarHUTHOe T0Jie ABYKYILErocs
3apsa, cuna Jlopenua, 3akoH Amriepa. TeopeMa 0 LMPKYJISILIUA [/Is1 BEKTOpa
MarHMTHOM MHAYKIMU U ee ipuMeHeHMe. Teopema I"aycca [ijis MarHUTHOTO TIOJISL.
/JTek/

4.8

MarHuTHble MOMEHTBI aTOMOB M MOJIeKyJ1. BeKTOp HaMarHMUeHHOCTH BelljecTBa.
TeopeMa 0 LIMPKYJIALWAY [/ BEKTOpAa HAMarHMUeHHOCTHU. MarHuTHast
BOCIIPUMMYHBOCTb U MarHUTHasl IPOHUL[aeMOCTh BelllecTBa. HanpspkeHHOCTB
MarHuTHOTO NoJist. TeopeMa O LIMPKYJISALIAY /11 BEKTOPbI HallPsDKEHHOCTH
MarHMTHOTO IOJIS. Y CJIOBUS /Il MArHWTHOT'O T10JI51 HA TPaHHLie paszena ABYyX Cpef,.
[JuamarseTvky, napamMarHeTuku. ®eppomarHeTvky. MarHuTHBIN TUCTepesnc.
Temneparypa Ktopu. ITpupoga deppomarsHeTusma.

/Cp/

4.9

[TocTosiHHOE MarHUTHOe 110J1e B BaKyyMe U BellectBe /I1p/

4.10

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

4.11

OripesiesieHrie paboTHI BHIXO/A /IEKTPOHOB U3 MeTasuia. /J1ab/

4.12

SJIEKTPOJVUHAMUKA

3aKOH 3/IeKTPOMAarHUTHOMN HHAYKIMK. [IpaBusio Jleniia. Criocobbl H3MeHeHuUst
MarHWTHOTO 10TOKa. I1prpo/ia 3/1eKTpoMarHuTHOM MHAYKLMY. SIBeHne
caMOMHAYKIMH. THAYKTUBHOCTE. B3anMHas nHAyKUYs. B3arMHas MHAYKTUBHOCTb.
Teopema B3anmMHOCTU. TOK cMeljeHUs. TeopeMa 0 LIUPKYJISLIMA MarHUTHOTO T10JI B
C/lyuae MPUCYTCTBUS MepeMeHHBIX 37IeKTPUUEeCKUX 1oJiell. Y paBHeHHs MakcBeria B
vHTerpanbHOH (opme. /JTek/

4.13

OnexTtpoavHamuka /I1p/

4.14

V3yueHue siBneHust B3auMHON UHAYKLUH.(CHSITHe KPUBOW HaMarHWYMBaHUs U TIET/IA
rHCTepeswca C MOMOIIIbI0 ocruiorpada.) /J1ad/

Pazpen 5. KOJIEBAHUA Y BOJ/IHBI

5.1

SJIEKTPMUYECKUE KOJIEBAHUA

KomnebarenpHelit KOHTYp. CBOOOAHBIE He3aTyXaroIIjye U 3aTyXarollye TapMOHUUECKIe
KosiebaHus1 B KonebareibHOM KOHTYpe. Popmyiia Ajist epro/a KoaebaHuit.
BbIHYX/]eHHBIE TADMOHHUECKUE KoslebaHus B KoyiebaTelbkHOM KOHTYype. SIBjieHue
pe3oHaHca. [TepeMeHHbIM TOK. AKTUBHOE, MH/JYKTHBHOE U €MKOCTHOE COTIPOTHBI/IEHHEe
B LIeMHY [TepeMeHHOro ToKa. PaboTa ¥ MOIIIHOCTh B LIETH NePeMeHHOr0 TOKa.
[JeiicTBytoliiee 3HaUeHUe TOKA M HamNPsDKEHUsI.

/TTex/

5.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

JKcriepuMeHTaNbHOe MoJTyueHre 3/1eKTPOMarHuTHbIX BojH. CyliiecTBOBaHHE
3/IeKTPOMarHUTHBIX BOJTH KakK C/Ie/ICTBUE ypaBHeHUI MakcBeria.
JuddepeniyanbHoe ypaBHeHe 371eKTPOMarHUTHOM BOJHBL. CBsI3b MeXXAY
BEKTOpaMU HarpspKeHHOCTU 3/IEKTPUUeCKOr0 ¥ MarHUTHOTO T10J1el B
3/IeKTPOMarHUTHOM BosiHe. IIpesiomMsieHre 3/1eKTPOMarHUTHBIX BOJTH Ha TPaHULe
pasziena AByX cpefi. JHeprus U UMIYyJbC 3JIEKTPOMarHUTHBIX BOJTH.

/Cp/

Pazpen 6. OIITUKA

6.1

TF'EOMETPUYECKASA OIITUKA.

[NoHsiTHE CBETOBOTO Jlyua. 3aKOH MPSIMOJIMHENHOTO PaCIpOCTPaHEHUsI CBETOBBIX
Jiyuell B OHOPOAHBIX Cpeflax. 3aKOH OTpa)keHHUsl. 3aKOH MpesioMeHus. [IpuHLuUn
®epwma. [TonHoe oTpaxkeHure. LleHTprpoBaHHbBIE ONTHYECKHe CUCTeMBbI. [IpesiomsieHre
CBETOBBIX JTyUell Ha TOBEPXHOCTH chepruueckoro 3epkasna. [IpesioMmieHne cBeTa Ha
cepuueckoii MOBepXHOCTH pazfena JByx cpell. ToHKue nuH3b1. V306pakeHue
TIpeMeTOB C TIOMOLIBI0 TMH3. OCHOBHBIE ()OTOMETPHUYECKHE BeJTMUMHBI.

/JTex/

6.2

OJieKTpOMarHuTHbIe KosebaHust 1 BOJHBL ['eoMeTprueckast ontHka /I1p/




6.3

VMHTEPOEPEHIINA U IUDPAKIINA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTepdepeHIus cBeTa,
yC/I0BHE MaKCUMYyOB ¥ MUHUMYMOB. OnibIT FOHra. IHTepdepeHIyst cBeTa B TOHKUX
TUIeHKaX U M1acTiHKax. Onpenenenve audpakuuy. [TpuHnun [tolireHca- ®peHeris.
MeTop 301 @penens. Judpakius OpeHesnst Ha KPYTJIOM OTBEPCTUH U TUCKE.
HOudpakims ®payHrodepa Ha ogHo# miem. Judpakius OpayHrodepa Ha
IUGbPaKUUOHHOMN pelleTKe.

/JTex/

6.4

OUCIIEPCHUA U TIOJIAPU3ALIA CBETA

[Jucriepcus cBeta. DIeKTPOHHAs TEOPUsI AUCTIEPCHY CBeTa. EcTeCcTBeHHbIH 1
TIONIPM30BaHHBIHN CBeT. [Tosisipu3anyis cBeTa IIpy OTPKEHUH 1 TIPeJIOM/IEHHH Ha
rpaHMULIe ABYX AUSIEKTPUKOB. [IpOX0KEHIE CBETA Yepe3 aHU30TPOITHbIE KPUCTAIUIBL.
[Tonsipr3alvoHHBIe IPU3MBI U MTOJSIPOUABL. 3aKoH Mantoca. AHamu3
TIO/ISIPU30BAHHOTO CBeTa. BpallleHre II0CKOCTH TI0JISIpU3atiym.

/Cp/

6.5

Bosnnosas ontvka /I1p/

6.6

Nutepdepentus ceeta. Onbit FOHra. (V3MepeHMe JIUHHBI CBETOBOW BOJIHEI C
TIOMOIIbIO JU(paKLMOHHOM peltieTkn). (OnpesesieHre NoKa3aTers IpesioM/IeHHsT
CTEeKJ/Ia C TIOMOIIbI0 MUKPOCKOTIA). /JTab/

6.7

ITpoBepka 3akoHa Mamoca. (OnpezieneHue Ko3(@uijpeHTa moraomeHus Mpo3payHbIX
ten). (Onpe/eneHue yria MOJHOU NOsIpU3anium). /J1ab/

Pazpen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBASA OITTUKA

TenoBoe u3nyueHue U ero xapakrepuctuky. 3akoH Kupxrocda. 3akoHs! CredaHa -
Bosbimana v cmerenust Buna. @opmyiiel Penes-/xuHca u [1nanka. I'nroresa
ITnanka. @oTtoHbl. DoTo3ddekT. YpaBHeHHe DHHILTeNHA [/ BHELIHEro
¢dororddekra. DHeprusi u UMIy/bC GotoHa. [aBneHue cBeta. Ddpdext KommnToHa u
€ero sjieMeHTapHasi Teopysl. EJMHCTBO KOPITYCKY/ISIPHBIX 1 BOJIHOBBIX CBOMCTB
3J1IeKTPOMAarHUTHOT O U3J/TyYeHHUs.

/JTex/

7.2

Kganrogas omntuka /I1p/

7.3

3JIEMEHTHI KBAHTOBOM MEXAHUKU I ATOMHOW ®U3NKA

CrieKTpel aTOMOB ¥ MoJieKyJ1. CrieKTp aToMa Bofiopofia. Teopust aroma BOZ0OpOZa 1o
bopy. 'unore3a ge bpotins. CeoiicTBa BosH fie Bpoiinsi. CooTHoIIeHMe
HeorpefiesieHHOCTel [eif3eH6epra. BosHOBast (DyHKLHSI M ee BEPOSTHOCTHAS
uHTeprpeTanysi. Hab/rogaeMble BeTMUMHBI B KBAHTOBOM MeXaHUKe U UX U3MepeHusl.
Ob6uiee ypaBHenue 1Ipesunrepa. CranpoHapHoe ypaBHeHYe [IIpeauHrepa.
JpwxeHre cBOOOJHON YacTUIILI. JJBIKeHHe B TIOTeHIMAIBHOU siMe. [oTeHI[abHBII
6aprep. I'apMoHMUeCKHU OCIMINATOP. ATOM BOZOPOZA B KBAHTOBOW MexaHUKe. CriiH
anekTpoHa. CIIMHOBOE KBAaHTOBOE UMC/I0. [IpUHIMIT Hepa3mMYMMOCTH
TOX/|eCTBEHHBIX uacTull. depmMuoHbl 1 6030HEI. [Tepriouueckas CHcTeMa 3JIeMeHTOB
Menpeneesa.

/JTex/

7.4

OneMeHTBHI KBAHTOBOW MeXaHWKH U aTOMHOU ¢u3uku /T1p/

7.5

Oripeie/ieHre TeMITEPaTyPHOU 3aBUCHMOCTHA MHTEHCUBHOCTH U3/IyYEHUS] HUTH JIAMITBI
Haka/mBaHus. (M3ydeHre 3aKOHOB TEIIOBOTO U3/IyUeHHsI C TOMOIIBI0 IPKOCTHOTO
nupometpa.) /J1ab/

7.6

®oTo3¢dekT. (CHATHE BOIbTaMITIEPHOM, JIFOKCaMIIEpHOM U CTIEKTPaTbHOM
XapaKTepUCTHK (OTO3/IeMeHTa U onpejiesieHre paboTsl BBIXO/A 37eKTpoHa). /J1ab/

Pa3pen 8. PU3UKA ATOMHOTI'O AAAPA 1 3JIEMEHTAPHBIX UACTUI],

8.1

SJIEMEHTHBI ®V3NKN ATOMHOTI'O APA

HedexT Maccel v 3Heprus CBsizu sifpa. CrvH sijpa U er0 MarHUTHBIM MOMEHT.
SinepHble cunbl. Mogen sifipa. PafiioakTMBHOe U3/yueHye U ero BUJbl. -pacraf.
-U3/lyueHue. -u3nydeHue. SIaepHble peak{ui ¥ UX OCHOBHbIE TUIIBI. Peakijus fiesieHust
siapa. LlenHasi peakiuist AeeHusl. Peakiiysi CHHTe3a aTOMHBIX sifiep.

/Cp/




8.2 SJIEMEHTHBI ®N3NKN SJIEMEHTAPHBIX YACTUL], 2 6
Krnaccel s/ieMeHTapHBIX YaCTHIL U BU/bI X B3auMogelcTBuid. Knaccudukarys
3/IeMeHTapHBIX YacTHLl. [IpUHIIUIT Hepa3TMUMMOCTH TOXK/eCTBeHHbBIX yacTull. CIiiH U
[Ipyrye KBaHTOBbIE UKC/Ia 3/IeMeHTapHbIX. YacTHI[bl M aHTUYACTHUIIBI. BO30HBI 1
(hepMHOHBL. AZIDOHBI ¥ Me30HBI. JIenToHbI. TIpoMeKyTouHble 6030HbI. KBapku 1

TJIFOOHBI.

/Cp/

Paspen 9. CAMOCTOSATE/IBHASA PABOTA
9.1 [Togroroeka k nekuusm /Cp/ 1 16
9.2 IMoaroToBKa K jabopatopHbiM pabotam /Cp/ 1 16
9.3 INogroroska K npakTryecknM 3aHaTusm /Cp/ 1 16
9.4 BblInosiHeHre KOHTPOJIbHOM paboTsl /Cp/ 1 8,6
9.5 IMoaroroBka Kk nexkuusm /Cp/ 2 8
9.6 INogroroska K npakTryecknM 3aHaTusm /Cp/ 2 16
9.7 IMoaroToBKa K j1abopatopHbiM pabotam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl Ha aTTECTALHI0

10.1 KourposbHast pabota /KA/ 1 0,4
10.2 3auet /K3/ 1 0,15
10.3 Koncynbranums nepep sx3ameHom /K3/ 2 2

10.4 Ok3ameH /KD/ 2 0,3

5. OOEHOYHBIE MATEPHAJIbBI

OLieHOUHBIE MaTepHasIbl /15l IPOBeeHMUst IPOMEXXYTOUHOH aTTeCTaliuy 00yJaroIixcsi IPpUBe/ieHbl B TIPUIOXKeHUH K paboyeii mporpamMme
JVCLUATITAHBL.

@DopMBbI ¥ BUAIbI TEKYILIEro KOHTPOJIS 10 AUCLUILIMHE (MOZAYJII0), BU/bI 3a/JaHUH, KPUTEPHUH UX OLieHWBAHMS, pacripeeneHye 6anios rno
BH/]aM TeKYI[ero KOHTPOJIS pa3pabaThIBarOTCs Mpero/jaBaTesieM JUCLMIUIMHEI C YUETOM ee CITelU(GUKH U JOBOJITCS [0 CBeAeHNs
00yJaromuXCcs Ha [IepBOM y4eOHOM 3aHSTHML.

Texy1Mii KOHTPOJIb YCIIeBaEMOCTH OCYIL|eCTBIISIeTCS MPero/jaBaresieM AUCLUIUIMHBL (MOAYJIsl) B paMKaX KOHTAaKTHOM paboThl 1
camocCToATeNnbHOI paboTe! obyuaronmxcs. s GUKCUPOBAHUS Pe3y/IbTaTOB TEKYILEro KOHTPOJISI MOKeT HCIo/b3oBaThest DMOC.

6. YAYEBHO-METOJUYECKOE 1 MTH®OPMAIIMOHHOE OBECITEYEHWE JUCHUIUIMHBI (MO/1Y JIs)

6.1. PekomeHnpyemas 1ureparypa

6.1.1. OcHoBHas uTepaTypa

ABTOpBI, COCTaBUTE/N 3arnaBue Wsparensc 3. agpec
TBO. TOII
JI1.1 |CasesnbeB U. B. Kypc obmeii ¢usmku. T. 3. KBaHToBast onTHKa. ATOMHast Cankr- https://e.lanbook.com/b
¢usvka. Pusmka TBepOro Tesa. Pu3rka aTOMHOTO sipa U ITetepOypr [0ok/106893
3/IeMeHTapHbIX YacTuLl: yueOHoe nocobue : Jlans,
2018
JI1.2 |CasesnbeB U. B. Kypc obme#i ¢usuku. T. 2. Dy1eKTpHUecTBO M MarHeTH3M. Caskr- https://e.lanbook.com/b
Boumbl. OriTrika: yuebHoe mocobue TTetepbypr |0ok/98246
: JlaHb,
2018




ABTOpBI, COCTaBUTETU 3arsiaBue W3paTensc DJ1. aapec
TBO. T'OlI
JI1.3 |CaBennes 1. B. Kypc o6iijeii ¢pusuku. T. 1. MexaHuka. MosiekysisipHast pusvka:  |CaHKT- https://e.Janbook.com/b
yuebHoe rocobue Ietepbypr |ook/113944
: JlaHb,
2019
JI1.4 |YepToB A.T'., BopobreB |O6ias ¢usnka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
O3epos P. I1., XpomoB 2020
B.U.
6.1.2. lonostHUTeIbHAA AUTEpaTypa
ABTOpBI, COCTaBUTENN 3arsiaBue W3paTtensc D1 agpec
TBO. IO
JI2.1 |Hlankapux W.IT., O6ias ¢usmrka. CO0pHUK 3a1au Mocksa:  |http://www.book.ru/bo
Kupbsinos A.IL., KHoPyc, 0k/933565
Ky6apes C.11., PasunoBa 2019
C.M.
JI2.2 |Bopobwer A.A., UepToB |3agauHuK 1o (Gusmke Mocksa:  |http://www.book.ru/bo
AT. KuoPyc,  |0k/920827
2017

6.2 TudopmanoHHbIe TeXHOJIOIMH, HCII0/Ib3yeMble IPH 0CYIIeCTB/IeHMH 00pa30BaTe/IbHOr0 MPoLecca Mo JUCHHILIHHE (MO/Y/II0)

6.2.1 ITepeueHb JTHLIEH3HOHHOTO H CBOOO/{HO PacpoCTPaHAeMOro NporpaMMHOro odecneyeHus

6.2.1.1|MS Office

6.2.2 IlepeueHs npogeccHoHATBHBIX 0a3 JJAHHBIX H HH(GOPMAI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|EcTecTBeHHOHayuHbIM 0Opa3oBaTe/bHbIN nopTast: http://en.edu.ru/

6.2.2.2| MexxayHapogHas rpodeccroHanbHast 6a3a JaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3|KoHCy/IbTaHT MIH0C

6.2.2.4|T'apant ACIIVDKT

7. MATEPVAJIbHO-TEXHNYECKOE OBECIIEYEHUE JUCIIUIUVIMHBI (MO1Y JIA)

7.1|YuebHble aytuTopyH [i71sl IPOBE/IEHNST 3aHSATHHN JIEKLIMOHHOTO THTIA, YKOMIIEKTOBAHHbIE CITeIMaTN3UPOBAaHHON MeOeNbio 1

TeXHHUUECKUMH CPeJICTBaMK 00yUeHUs: My/IbTUMeANIHOe 000pyA0oBaHye AJIs TIPeA0CTaBIeHus yueOHol nHbopMaLyy 60JIbLION
ayZIUTOPUH W/ 3BYKOYCH/IHBaloIiee 000pyjoBaHMe (CTaliOHapHOe W/ ITePEHOCHOE).

7.2|YuebHble ayAUTOPHH /IS IPOBe/IeHHs] 3aHATHI CeMUHapCKOT0 TUIIA, TPYIIOBBIX U UHVBU/Ya/IbHBIX KOHCY/IbTALUH, TEKYIIEro

KOHTDOJIS ¥ TIPOMEXXYTOUHOM aTTeCTalliy, YKOMIUIEKTOBAHHbIE CTIeIMaii3UpOBaHHON MeOe/bio M TEXHUIEeCKVMU CPeICTBAMHU
00yueHUsi: MyJIbTUMeUIHOe 000py/I0BaHKe W/W/K 3BYKOYCUIHBAOILee 000pyJoBaHUe (CTAaLMOHAPHOE W/ TIEPEHOCHOE)

7.3 HOMQLL[EHI/IH AJIA CaMOCTOSITe/IbHOU pa6OTLI, OCHallleHHbIe KOMHL}OTEPHOI‘/JI TeXHUKOU C BO3MOKHOCTBIO TIOAKJ/TFOUEeHUS K CeTH

"HUHTepHeT" ¥ 0OecrieueHreM JOCTYTIA B 3IEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA.

7.4|TTomereHust 171 XpaHEeHUsI U IPOQUIAKTHUECKOT0 00CTy>KUBaHUSI yueOHOro 000py/J0BaHuUsS




7.5|/IabopaTopuu, OCHaIlleHHbIe CITelUaTbHBIM TabopaTOpHBIM 060PYAOBaHUEM:

7.6|/TabopaTopusi MeXaHWKH, BK/IIOUaroIias: 610K 3/1eKTpoHHbd ®M1/1, marinHa AtByga ®M11, masaTHuK Makceesia @M12,
YVHUBepCabHbIH MasTHUK @M 13,MasaTHIK Obepbeka PM 14, moayns FOHra 1 Moaynb casura @M 19, coymapeHye 1apoB
DdM17;

7.7|J1abopaTopust 371eKTpUIeCcTBa ¥ MarHeTH3Ma, BKItouaromasi: creHAbI TKO 3ieKTpruecTBa M MarHeTH3Ma, B TOM UHCIIe
ocupsuiorpagst C1-94, reHepaTopbl CUTHAIOB HU3KOYacTOTHbIe ['3-118, MCTOYHHMKY NUTaHMs1, Mara3vHbl CONPOTUB/IEHNH, Habop
Mogyneit OII3;

7.

=)

JlabopaTopusi ONTHKH, BK/TIOYAOLIIasi KOMIUIEKT ONTHYecKoro obopygoBanus PMC, B ToM uucie: 6a3bl ONTHUECKON CKaMbH,
TIOTYTIPOBOAHUKOBBIE JIa3ephl C FOCTUPOBOYHBIM MO/YJ/IeM, (DOTOMPHEMHHKY, HAOOP JTMH3, SKpaHbI C MacIITabHOW CeTKOM;
aBTotpaHcdopmatop ogHoda3Hei JIATP-2,5; KomMruiekT (osimid.




[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO HpHﬂO}KeHI/Ie
WHpopmaLys o BnagenbLie: K paboueli nporpamme JUCLIUIIIVHBI
®MO: ManaHnyeBa Hatanbs HukonaesHa
[lomkHOCTb: AnpexTop Guamnana

[ata nognucanus: 20.06.2025 15:11:18
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

OIIEHOYHBIE MATEPHAJIBI JIJII TIPOMEXYTOYHOMN ATTECTAIIN

10 JVICLIUIUIVHE (MOJY JTIO)

dusuka

(HaumeHogaHue OucYuNAUHbI(MOOYA5)

HaHpaBJ]EHI/Ie IIO0ATrOTOBKHU / CIIeliIMa/IbHOCThb

23.05.04 DkcnrvaTaiys JKeJ1e3HbIX J0por

(K00 u HaumeHogaHue)

HarmpaenieHHOCTS (TTpodhusb)/crieriam3ariust

MarucrpajbHbIA TPAHCIIOPT

(HaumeHogaHue)



OrandaBiadeHUeE

ITosicHUTeTbHASA 3aMKCKa.

TuroBbie KOHTPOJIbHBIE 33/IaHUs WU UHbIe MaTepyaJibl /1Jis OLIeHKW 3HaHWM, YMeHUM, HaBbIKOB U (WJTN)
OMbITa JesiTeTbHOCTU, XapaKTePU3YIOLHMX YPOBeHb C(hOPMUPOBAHHOCTHA KOMITETEHLIUM.

MeToauueckue MaTepyasibl, Onpee/sitolye TpoLefypy U KpUTepUu OLleHMBaHUS C(POPMHUPOBAHHOCTU
KOMITeTeHLIUM MUY TIPOBeIeHUM MPOMeXXYTOYHOM aTTeCTaluu.



oOyueHWsT TIO [JUCLIATUIAHE,
o0pa3oBaTe/ibHOM POTrPaMMBI.

1. ITosscHUTE /TBHAA 3alIHMCKa

L[e]'[b HPOME)KYTOHHOI‘/JI dTTeCTallih — OL€HHWBAHHWE TIPOMEXYTOUYHBIX W OKOHUATEJ/IbHBIX PE3YyJ/IbTATOB

O6€CH€III/IB{:1}OH_[I/IX AOCTH)XXeHHne

MJIaHUPYEMBIX  D€3YyJ/IbTATOB

OCBOeHUuAd

@®opMbl TIPOMEXKYTOUHOM aTTecTaru: 3auem (1 cemecmp — ouHoe obyueHue, 1 KypCc — 3d0uHoe

obyueHue), sk3ameH (2 cemecmp - ouHoe obyueHue, 1 Kypc — 3aouHoe obyueHue).

[TepeueHn KoMIIeTeHLMMH, (HOPMUPYEMBIX B MPOL[eCCe OCBOEHUS AUCLIUTIUHBI

Kop v HaMeHOBaHMe KOMIIeTeHLIUN

Kop nnvkaTopa JOCTIKeHUs] KOMIIeTeHINU

OITK-1. CriocobeH pellaTh UH)KeHEPHbIe
3afauu B poecCUOHaNIbHON
JlesITeTbHOCTU € UCTI0/Ib30BaHeM
METOZOB eCTeCTBeHHBIX Hayk,
MaTeMaTHUeCKOT0 aHa/|3a U
MO/Ie/TMPOBaHUS

OIIK-1.2. ITprMeHsieT OCHOBHbIe NTOHATUS U 3aKOHBI eCTeCTBEHHBIX HayK Ji/Is

pelleHus NpeMeTHO-TIPOGU/IBHBIX 3334

OIIK-1.3. IlpuMeHsieT eCcTeCTBeHHOHAYYHble METO/bl TEOPETUYECKOI0 U
9KCIIePUMEHTAIbHOT'O MCC/Ie/JOBaHNUs 00BEKTOB, IIPOLIECCOB, SIBIeHNH, TIPOBOAUT
SKCIIePUMEHTBHI 10 3a/JaHHOI MeTO/IMKe 1 aHa/Iu3UpyeT pe3y/bTaThl

Pe3ysibTaThl 00y4eHus: M0 AUCHUIUTIHE, COOTHECEHHbIe C TVIaHUPYeMbIMU
pe3y/abTaTaMH OCBOeHUsi 0Opa30oBaTebHO MPorpaMmbl

KO,EL 1 HaMME€HOBaHNe MHJWKaTOopa
AOCTH)KEeHK KOMITeTeHIUN

PEBYJ'I])TaTbI 06y‘JEHI/I${ Mo AUCHMILINHE

OrneHouHBIE
MaTtepHarbl
(cemectp 1,2; Kypc 1)

OI1K-1.2. TIpuMeHsieT OCHOBHbIE TTOHSITUS
U 3aKOHBI €CTeCTBEHHBIX HayK /s
pelleHus TTpeMeTHO-TTPOGUILHBIX 3aau

OO6yuaroluiics 3HaeT:

OCHOBHBI® TIOHATHA W 3aKOHBI KJIACCUUYECKOM U
COBPGMEHHOﬁ Cl)I/I3I/IKI/I 1 WX pPOJIb B pelieHUH rpejMeTHO-
MpOGUIBHBIX 33134

Tecter m. 2.1.1, m.
2.1.2

OOyuarouuiics ymeeT:
WICTI0/1b30BaTh OCHOBHbIE MTOHATHS Y 3aKOHBI (DU3UKU /IS
peleHus peiMeTHO-POGMIBHBIX 33734

3agaud n. 2.2.1, 1.
2.2.2

OO6yuaroruiics BiajieeT:

HaBbIKaM{ TIPUMeHEeHUs OCHOBHBIX TOHSTHI M 3aKOHOB
KJIaCCUUECKOM W COBPEMeHHON (U3WKW /s pelleHust
TIpeIMeTHO-TIPOUIBHBIX 33/iau

3amanus 1. 2.3.1, 1.
2.3.2

OIIK-1.3. IIpumensier
eCcTeCTBeHHOHay4Hble METO/[bl
TEOPeTHYEeCKOr0 M 3KCIIepPUMEHTaTbHOTO
WCC/IeJoBaHNUST  OOBEKTOB,  IIPOLIeCCOB,
SBJIEHU, TPOBOAUT SKCIIEPUMEHTHI [0
3aJaHHOM MeTOJUKe U  aHalu3upyeT
pe3ybTaThl

OO6yuaroluiics 3Haet:
METO[bl TEOPETHYECKOT0 ¥ JKCIIEPUMEHTAILHOr0
uccienoBaHusi QU3NUECKUX OOBEKTOB, TIPOLIECCOB U

Tectsl nm. 2.1.3, 1.
2.1.4

SIBJIEHUH, MeTOAWKY TMpoBeJeHUs U  00paboTKu

pe3ysibTaToB (PU3MUECKOro IKCIIePUMeHTa

OOyuaroIuiics yMeeT: Tectsr nm. 2.2.3, m.
TIPUMEHSITh MeTO/IbI TeOpPeTUYeCcKoro u| 224
9KCTIepUMEHTa/IbHOTO0 ~ WCC/IeloBaHUs  (PH3UUYeCcKUX

O0ObEKTOB, TIPOL[ECCOB U  fIBJIEHWM, TPOBOJUTDH

(usryeckre SKCTIepUMEHTHI 10 3aZldHHOM MeTOJUKe U
00pabaTkIBaTh UX pe3yIbTaTh

OO6yuaroniics BrasieeT:

HaBbIKAMU TIPUMEHEHHUs] METO/IOB TEOPETUUYECKOTO U
9KCIIePUMEHTA/IbHOTO ~ WCCIefioBaHUsl  (U3UYeCKUX
00BEKTOB, TIPOLIECCOB U SIB/IEHUH, HAaBbIKAMY IIPOBE/IEHUS
(13ryecKx 3KCIIepUMEHTOB TI0 33/|JaHHOM MeTOAUKe U
HaBbIKaMU 00pabOTKU UX Pe3y/bTaToB

3aganusa n. 2.3.3, 1.
2.3.4

ITpomexxyTouHast aTTecTalys (3K3aMeH) MPOBOJUTCS B OJHOW M3 CAeAyIOIMX (OpM:

1) oTBeT Ha OWIIET, COCTOSIIIUM 13 TEOPETUUECKUX BOITPOCOB U MPAKTHUECKUX 3a/JaHUM;
2) BoinoniHeHue 3aganHuii B DMMOC yHuBepcuTeTa.

[TpomexyTouHas arTecTalys (3aueT) MIPOBOJIUTCS B OAHOU U3 CJIeIyIOLIUX (PopM:

1) cobecenopanue;




2) BeinosiHeHUe 3aiaHuii B OVIOC yHUBepcuTeTa.

2. 'I‘I/II'IOBI:I(!1 KOHTPOJ/IbHbIE 3didHHUA U/IH UHbIC MdTepPHUaJ/Ibl /Il OL[€HKH 3HaHHﬁ, YMeHHﬁ,

HaBBIKOB M (M/IH) ONBITA AeATe/IbHOCTH, XapaKTepHU3yIiX yPoBeHb COPMHPOBAHHOCTH KOMIIeTeHI[UI

2.1 TunoBbIe BONpOCHI (3afaHNA) AJIS1 OLIEHKH 3HAaHHUI B KayecTBe 00pa3oBaTe/IbHOr0 pe3y/bTaTa

[TpoBepsieMblii 0Opa3oBaTeIbHBINA pPe3y/IbTar:

Kog v HauMeHOBaHWe UHAUKATOpa O6pa3oBaTesibHbIN pe3yibTaT
JIOCTKEHUsT KOMIeTeHLIUU

OIIK-1.2. TIpumeHsieT ocHoOBHbIe | OOyuaromuiics 3HaeT:

TIOHATHUS] U 3aKOHbl eCTeCTBEHHBIX | OCHOBHbBIE TIOHSTUS U 3aKOHBI K/TaCCUUeCKOW 1 COBpeMeHHOM (DM3MKU U UX POJib B pellleHn!
HayK /[Jisi pellieHUs TpeJMeTHO- | MpeJMeTHO-TIPOGUILHBIX 3a/au

NPoGMIBHBIX 33/ja4

a)
b)
)

e)

b)
)

d)

e)

2.1.1 ITpumMepsI TeCTOBBIX 3aJaHUl. 1 cemecTp

1. HopmanbHbIM yCKOpeHHeM MaTepUaabHOM TOUKH Ha3bIBaeTC s

COCTABJISIFOIIIAsE BEKTOpA YCKOPEHMsI, HalpaB/ieHHast TI0 KacaTe/TbHOM K TPaeKTOPHHU MaTepraibHOM TOUKH

TpoM3BeZieHre BeKTOPa YCKOPeHUs Ha KOCHHYC yTJIa MeXKy BeKTOPOM YCKOPEeHUsI M CKOPOCTHIO

Mpou3Be/leHre MO/yJisi BeKTOpPa YCKOPeHHsI Ha BeKTOP HOpMasu K TPaeKTOPUU MaTepuanbHON TOUKH

COCTaBJISIFOLAsi BEKTOpa yCKOpeHUsi, HarpaB/jieHHasl BAOJb TPSIMOW, TMepreHJUKY/ISIPHOM KacaTeJbHOW K TpaeKTOpWHU
MaTepuasbHOW TOUKU

TIPOEKL|Ms BeKTOpa YCKOPeHUs Ha pailyC-BeKTOp MaTepralbHON TOUKU

2. Bekropom yri0BOro nepemelieHust MaTepHaIbHOM TOUKY IPU ee BpallleHMH OTHOCUTE/IbHO OCH Ha3bIBaeTCst
yT0JI, Ha KOTOPBIH ITOBEPHYJIACh TOUKA, YMHOKeHHBIN Ha eJMHUYHBIN BEKTOD, HallpaB/IeHHbI B CTOPOHY JBYKEHHST TOUKH
MIpoM3BeZleHue yrjia M0BOpPOTa MaTepyaJbHOM TOUKU Ha eJUHUYHBIN BEeKTOD, 3a/larolliell HarlpaB/ieHue OCH BpalljeHNs
J/IMHA IyTY OKPY>KHOCTH, 110 KOTOPOW NlepeMeCcTH/1ach TOUKa

yroJl MeXXly pailyC-BeKTopaMU HauaJbHOTO ¥ KOHEYHOTO I10J/I0’KEeHHsI TOUKH

TIpoU3Be/leHHe yria I0BOPOTa MaTepHUalbHOM TOUKU Ha BeKTOP NepeMellleHNs] MaTepraabHON TOUKU

3. Kakoe yTBepx/JeHHe sIBJISIeTCS MPaBU/ILHOM 1 Harbosiee TOUHOW OPMYJTPOBKOI BTOPOTo 3aKoHa Hbl0TOHA
JIroboe Teso MOKOUTCS WK [IBHXKETCS MPAMOJIMHEMHO, eC/IH Ha Hero He /IMCTBYIOT HUKAKUe CHUJIbl WU JIeMCTBHE BCEX
CHWJI CKOMIIEHCHPOBaHO

Vi3MeHeHMe UMITy/IbCa Tesla paBHO PaBHOZEHCTBYIOLeH BCeX CHJI, IeWCTBYIOIMX HAa HETO

B mHepLuanbHON cHcTeMe OTCYeTa NPOMU3Be/ieHHe MacChl Tela Ha YCKOpPeHUe ero MOCTYNaTe/lbHOro ABWKeHHUs! PaBHO
CyMMe BCeX CuJI, IeiCTBYIOILIX Ha TeJlo

B vHepryanbHON cUCTeMe OTCueTa yCKOpeHHe, probpeTaeMoe TesioM, PaBHO NMPOM3BEJEHHIO JIeMCTBYIOIIel Ha Hero
CHJIBI Ha Maccy Tesa

B nrobo#i cucteme oTcyeta CyMMa BCeX CHJI IeHCTBYIOIUX Ha TeJlo, paBHA MTPOM3BeIeHUI0 ero MacChl Ha ero yCKOPeHHe

4. Becowm Tena Ha3bIBaeTCs

cu/ia IPUTsDKeHUs TeJla K 3emiie

CUJia TSDKEeCTH, [IeMCTBYOIas Ha TeJlo

Macca TeJia, BbIpaKeHHasi B JMHUL[AX CUJIBI (KHJIOTPaMM-CHIa)

cusia, AeHCTBYIOIIAs Ha Tej0, BIPa)KeHHAst B eIMHUIIAX MacChl, KOTOPYIO U3MEepSIIOT B MPOL[eCCe B3BEIIMBaHUS TeJla Ha
Becax

Cu/ia, C KOTOPOW Teso BC/Ie/ICTBUE TIDUTS)KEHUST K 3emiie JeMCTBYeT Ha OTMOpY WU TOBeC, yAep>KUBAloIIyI0 Tea0 OT
CcBOOOJHOTO MaJIeHUs

5.  MoMeHTOM UMITy/IbCa MaTepraJbHON TOUKH Ha3bIBaeTCst

CKaJIsipHOe TPOM3Be/ieHre pa/iiyC-BeKTopa MaTeprabHON TOUKM Ha ee BEKTOpP UMITY/bCa
BEKTODHOe TpOM3Be/ieHre PaJiiyC-BeKTOpa MaTepraJbHOM TOUKY Ha ee BEKTOP UMITY/IbCa
MpoM3BefleHue UMITY/IbCa MaTepUaaIbHOM TOUKH, Ha TUIeY0 CUJIBL, IeMCTBYIOLel Ha TOUKY
VMIy/IbC MaTepUaJbHON TOUKU B IaHHBIN MOMEHT BpeMeHH!

TIpOM3BeZleHre MacChl MaTepUaabHOM TOUKY Ha KBaJpaT ee pPacCTOSTHUS [0 OCH BpallleHus

6. S$IBneHue pe3oHaHCa NP BBIHYK/JEHHbIX FADMOHIYECKUX KOJIeOaHHUSIX COCTOUT
B DE3KOM YMEHBIIEHUH aMIUIMTYAbl KojeOaHWi Mpy TpUOMKEHWH YacTOThl BHeIIHel CUbl K HEKOTOPOMY ee
3Ha4yeHUI0, Onpe/ie/isieMOMY CBOKWCTBAMU CUCTEMBI

1

HpI/IBO,Z[HTCH TUIIOBbIE BOIIPOCBI W 3adJaHUA. OLIEHO‘IHI:IE CpeAiCTBa, IIpe/iHa3HaueHHbIe A4 MpOoBeAeHUA aTTeCTAlJMOHHOI'O0

MEepOMPUSITHS, XPAHATCS Ha Kadeape B JOCTaTOUHOM sl TIPOBE/IEHUs OLIEHOUHBIX MpPOLIeAYP KOJMMYeCTBe BapuaHToB. OIieHOUHbIe
Cpe[iCTBa TIOZJIEXKAT aKTyalu3alid C YUYeTOM pa3BUTHs HAyKd, 0Opa30BaHUsl, KY/JIbTYPbl, SKOHOMUKH, TEXHWKH, TEXHOJOTHA W
conyanbHOH cepbl. OTBETCTBEHHOCTD 3a HepaclpoCcTpaHeH e CoZlepyKaHUs OLIeHOUHBIX CPe/iCTB Cpeay 00yuaroIuxcs yHUBepCUTeTa
HecyT 3aBeylolui Kade poi U rpernoziaBaresib — pa3paboTumK OLeHOYHBIX CPEJICTB.



a)
b)

)
d)

e)
a)
b)

)
d)

e)

a)
b)

)
d)

d)

B Pe3KOM YBeJTMUeHUH aMIUIUTYAbI KojieOaHui Py MPUOIMKeHUH YaCTOTHI BHEIIHel CHJTbl K HEKOTOPOMY ee 3HaUYeHHIO,
ompe/iesisieMOMY CBOHCTBaMU CUCTEMBI

B Pe3KOM yBEe/MUEHHM 3aTyXaHWs KojeOaHWi Mpu MpPUOIMKEHUH YaCTOThI BHEIIHEH CHJIbI C COOCTBEHHOM UacTOTOU
CcBOOOHBIX KO/TebaHuH

B Pe3KOM yMeHbIIEHUH 3aTyXaHWsl KonebaHud Mpy NMpUO/IKeHHH YacTOThI BHEIIHEeH CH/bI K COOCTBEHHOM YacToTe
CBOOO/THBIX HEe3aTyXaroIIUX KoyebaHui

B MpeKpalljeHuu KoiebaHuii py Mpub/IMKEHUH YaCTOThI BHEILITHEH CHJIbI K 4acToTe CBOOOJHBIX KOebaHui

7. JHTpomHel B TepMO/IMHAMUKE Ha3bIBaeTCst (PyHKLIMS COCTOSTHUS TePMOIUHAMHUECKON CHCTEMBI,

OeckOHeUHO Masioe U3MeHeHHe KOTOPOH B 06paTHMBIX MPOL{eCcaX PaBHO OTHOIIEHHIO GeCKOHEUHO Maloro KOJIM4ecTBa
TeIl1a, TIepeflaHHOr0 CHCTeMe K TeMIlepaType CHCTeMbI

OecKOHeUHO Masioe H3MeHeHHe KOTOPOoi B HeoOpaTUMBIX Npolrjeccax paBHO OTHOLIeHHI0 6eCKOHEeYHO Majloro KOJIMYecTBa
Terl/1a, epeflaHHOro CUCTeMe K TeMIiepaType CUCTeMbl

M3MeHeHHe KOTOPOH B JIFOOBIX MPOLIeCcaX paBHO OTHOLIEHHIO KOJMUECTBA TeIlla, IlepeZlaHHoro CUCTEMe K TeMIlepaType
CHCTEMBI

0eCKOHEUHO Masioe U3MeHeHHe KOTOPOH B 00paTHMBIX MPOLIeCcax paBHO MPOM3BEIeHHI0 OeCKOHEYHO Majioro KOJTHUeCTBd
Ter/1a, MepeflaHHoro CHCTeMe W TeMIlepaTyphl CHCTEMBI

OeckOHeUHO Masioe M3MeHeHHe KOTOpOH B HeoOpaTHMBIX IpoljeccaX pPaBHO IPOM3BeJeHHI0 OeCKOHEUHO MaJioro
KOJIMUEeCTBa Terla, TIepeJJaHHOT0 CUCTeMe U TeMITePaTypPbl CUCTEMBI

2.1.2 IIpuMepsI TeCTOBBIX 3a/JaHUI. 2 ceMecTp

1. YTo Ha3bIBaeTCs MOTEHLUA/IOM 3/1eKTPOCTaTUUeCKOro MoJisi?

HanpskeHHOCTB 3/1eKTPHUECKOTO TI0/s B JaHHOW TOUKe TIPOCTPAHCTBA, YMHOKEHHas! Ha paJjyC BeKTOD JaHHOM TOUYKH
Cpey IaHHBIX OTBETOB HET MPAaBU/IBHBIX

Pabota 1o nepemelrieHH0 eJMHUYHOTO [10JI0KUTEIBHOTO 3apsi/ia U3 JaHHOM TOUKH ITPOCTPAHCTBA B OECKOHEUHOCTh
IToTeHUMaNbHAsE SHEPryst IPOM3BOJILHOTO 3apsi/ia, IOMEL|eHHOr0 B JaHHYI0 TOUKY ITPOCTPaHCTBa

Curna, felicTByIOIIIast Ha eJMHAYHBIN MT0JI0)KUTE/TBHBIN 3apsijl, TOMellleHHbIH B JAHHYI0 TOUKY ITPOCTPaHCTBa

2. KoHAeHCaTOpOM Ha3bIBaeTCst

JBe TUIOCKUX TUIACTHMHBI, pa3fe/ieHHbIX CJI0eM [U3JIEKTPUKa C OT/IMYHOH OT e[MHMLBI [JU3JIEKTPUUECKOU
NIPOHUL[AEMOCThIO

/000e yCTPOICTBO, KOTOPOe CIIOCOOHO HaKaI/IMBaTh 3/1eKTPUUeCcKUe 3apsifbl

[iBa M30JIMPOBAHHBIX JPYT OT pyra KOHLIEHTPUUECKUX LIMIMHADPA

CHCTeMa, COCTOSIIIIAs U3 IBYX U30JIMPOBAHHBIX JPYT OT Jpyra MPOBOJHUKOB

Jit000% TIPOBO/THUK, eC/Ti OH 00/1a/IaeT 31eKTPUUECKON eMKOCThIO

3. Cdopmynupyiite TeopeMy ["aycca Ajist 3/IeKTPHUECKOTO TT0JIS1 B BaKyyMe

LIupKy/siyst BeKTOpa HAINpsDKeHHOCTH 3/IeKTPUYECKOrO TI0JIs1 110 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYJIO

IToTOK BeKTOpa HaMpsPKeHHOCTH 3/IeKTPUYECKOTO TIOJs Yepe3 MPOM3BOJIbHYIO TIOBEPXHOCTh PaBeH anredpanueckoi
CyMMe 3apsiZioB, HaXOZSIIMUXCSl Ha 3TOM MMOBEPXHOCTH, [1e/IeHHOW Ha 3/IeKTPUUECKYI0 TIOCTOSIHHYIO

IToToK BeKTOpa HaMPSDKEHHOCTH 37IeKTPUUECKOT0 TI0/IS Yepe3 TIPOU3BO/IBHYI0 3aMKHYTYIO TTOBEPXHOCThH paBHa HYJIIO
LIupKy/siiiyisi BeKTOpa HATIPSPKeHHOCTH 3/IEKTPUUECKOT0 MOt 110 JIF0OOMY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpPa
HarpspKeHHOCTU 37IeKTPUYECKOT0 TOJIsI uepe3 MPOU3BOJIbHYHO TTOBEPXHOCTh, OMUPAOLLYIOCS Ha 3TOT KOHTYP

IToToK BekTOpa HampsHKEHHOCTH 3JIEKTPUUECKOTO TI0Jisi uepe3 TPOM3BOJIBHYIO 3aMKHYTYHO TIOBEPXHOCTb paBeH
anrebpanueckoil CyMMe 3apsiIoB BHYTPH 3TOU TTOBEPXHOCTH, ZieJIEHHOM Ha 3/IEKTPHUECKYIO TOCTOSTHHYO

4. Cdopmynupyiite rnepsoe npasuio Kupxroda

Anrebpanueckasi CyMMa TOKOB B JIF0OOM KOHTYDE IIe1 PaBHA HYJIFO

Anrebpanueckasi CcyMMa TOKOB B JIFOOOM y3/ie el PaBHa HYJTIO

Anrebpaunueckas cymma 3/]C B KaK/[0M KOHTYpe paBHa HYJIHO

Anrebpanueckas cymma IOJIC B KaKJOM KOHType paBHa aireOpalueckod CymMMe MpOW3BeIeHH CHIbl TOKAa Ha
COTPOTUBJIEHHE BCEX YUaCTKOB KOHTYpa

Anrebpanueckasi cyMMa IajieHH HarpsDKeHUH Ha BCeX yUaCTKOB KOHTYpa paBHA HYJIHO

5. BeKTOopoM MarHUTHOW UHJYKLMU Ha3bIBAeTCs

BEKTOpHas (pu3nUecKasi BeJWUYMHA, MOAY/Ib KOTOPOW PaBeH OTHOIIEHWIO MAaKCUMaJbHOW CUJIBI, JeHCTBYIOIIEH CO
CTOPOHBI MarHUTHOTO MOJI1 HA OTPE30K MTPOBO/JHHKA C TOKOM, K CUJIe TOKA B IPOBOJHUKE

BeKTOpHas (r3nyecKasi BeJIMUMHa, MOZYJIb KOTOPOM paBeH OTHOILEHHIO MAaKCUMajIbHOT'O MEXaHUUeCKOr0 MOMEHTa CHJI,
JIeMICTBYIOIIMX Ha paMKy C TOKOM, IIOMeIleHHYI0 B OZHOPOJHOe TIOoje, K IPOM3BeJeHHI0 CUIbl TOKa B paMKe Ha ee
/101316

BeKTOpHas (u3nuecKasi BeJIMUMHA, MOZYJ/Ib KOTOPOI PaBeH OTHOILIEHWI0 MUHUMATbHOTO MeXaHUYeCKOro MOMEeHTa CHJI,
JEUCTBYIOMIMX Ha PaMKy C TOKOM, TIOMEIIeHHYI0 B OZHOPOJHOE TIOje, K TPOW3BeJEHHI0 CHJIbl TOKAa B PaMKe Ha ee
II0IIa b

BeKTOpHas (hM3uUecKasi BeJTMUHMHA, MOZYJ/Ib KOTOPOI PaBeH OTHOIIEHWI) MUHUMATLHOTO MeXaHUYeCKOr0 MOMEHTA CHJI,
JIeliCTBYIOIIMX Ha PaMKy C TOKOM, TOMeIeHHYI0 B OJJHOPOJHOe T0Jie, K TIPOM3Be/IeHUI0 CUJIbl TOKa B paMKe Ha ee
repuMeTp




a)
b)
)
e)

a)
b)
)

d)
e)
a)
b)
)
d)

BeKTOpHas (pu3nueckasi BeTMUHHA, MOZYJ/b KOTOPOU paBeH CuUie, IeNCTBYIOIIel Ha e IMHUYHBINA TI0JIOXKUTETLHBIN 3apsi/,
HaXO/IAIIVIACS B MarHUTHOM TI0JIe

6. SIBneHve caMOWHJYKIIMU COCTOUT B:

BO3HMKHOBeHUH JJIC WHAYKUWH B TIPOBOZSIEM 3aMKHYTOM KOHTYpe TpPU W3MeHeHWH MarHUTHOTO TIOTOKa uepe3s
TIPOM3BOJILHYIO TIOBEPXHOCTh, OTIMPAOIIYIOCS Ha JJAaHHBIN KOHTYD

BO3HMKHOBeHUM J/IC MHAYKLMU B NMPOBOJALLEM 3aMKHYTOM KOHTYpe NpPH U3MEHEeHUM TOKa, MPOTeKarollero uepes
JIaHHBIM KOHTYD

BO3HMKHOBeHUH J/]C MHAYKIMY B IPOBOASALLEM KOHTYDe NPY 3aMbIKaHUM WIW Pa3MbIKaHUU J@HHOIO KOHTypa
BO3HMKHOBEHUU TOKa B MTPOBO/SAIIIEM 3aMKHYTOM KOHTYpe MpH U3MeHeHUH MarHUTHOT'O 1T0TOKa uepe3 JaHHbI KOHTYP
BO3HMKHOBEHUM TOKa B IIPOBO/IIEM 3aMKHYTOM KOHTYype IpU W3MeHEeHUH MarHUTHOTO MOTOKa uepe3 MPOU3BOJILHYIO
TIOBEPXHOCTh, OMMPAIOIIYIOCS Ha JaHHbBIN KOHTYD

7. 3JddexkTrBHOE 3HaUEHHEe CU/IBI [TIePeMeHHOT0 TOKA OTpeieNsieTcst Kak

Be/IMYMHA TAaKOTO ITOCTOSIHHOTO TOKa, KOTODPBIMA 3a BpeMsi, PaBHOe OJHOMY IepUOZYy TlepeMeHHOTO TOKa, ITPOU3BeJET
TaKyo >ke paboTy, UTo U paccMaTpHUBaeMbli IlepeMeHHBIH TOK;

BeJINYMHA TAaKOI'0 ITIOCTOSIHHOTO TOKA, KOTOPBIM IIepeHOCHTh uepe3 MoliepevyHoe ceueHue IIPOBOZIHMKA TaKoi JKe 3apsif, Kay
Y TIepeMeHHbIN TOK;

BeJINUMHA TOM YacTH NepeMeHHOr0 TOKa B LielTH, SHeprusi KOTOPOU IepexoArT B TEILI0, BhiZie/isieMoe B IIeTH;
BeJINUMHA aMIUTUTYJbI TepeMEeHHOTO TOKa;

Be/IMUMHA aMIUIUTY /bl ITIEPEMEHHOT0 TOKd, YMHO>X€HHas Ha v/ 2

8. Uro Takoe BOJIHOBAs IIOBEPXHOCTh?

[ToBepxHOCTB B MPOCTPaHCTBe, 0 KOTOPOH JI0lIl/Ia BOJIHA B JaHHBIN MOMEHT BpeMeH!
I'eoMeTpHUueckoe MeCcTO TOUEK, UCTBITHIBAOIIMX BO3MYILleHHe B OJIHaKOBOM (ase
I'eomeTpHuueckoe MecTo TOUeK, BO3MYILIeHHsI KOTOPbIX MaKCHUMalbHbl

INorpaHryHasi MOBEPXHOCTh, OT/E/SOIIast BO3MYII[EHHYIO Cpe/ly OT HeBO3MYII|eHHOM CpeZibl
ITnockocTs, NeprneHANKY/IIpHas HalpaBIeHUI0 PaClIPOCTPAHEHUS] BOJTHEI

9. CdopmynupyiiTe 3aKOH NPSIMOIMHEHOTO paclpoCTpaHeH!s! CBETOBBIX JIyuel

CeT MeXXAly T0ObIMH ABYMS1 TOUKaMH PacIIpOCTPAHSETCS 110 MPSIMOM JIMHUY, COeAHHSIOIMM TOUKH

B ntobbIxX cpefiax CBeTOBOM JTyu NpefiCcTaBsieT COO0H MPSIMYIO JIMHHUIO

CgeToBast BOJIHA BCer/ja paclpoCTpaHsIeTcs 110 MPsIMOM JTMHUN

B o1HOpOHBIX Cpeflax CBeTOBOM JIyU SIB/ISIETCS TIPSIMOM JIMHUEH

B onTryecky npo3pavyHbIX Cpefiax CBeTOBOM JIyU BCeria sIB/IsIeTCs NPSIMOM JIMHUeH

10. Uro Ha3bBaeTcs Judpakxiyieii CBETOBBIX BOIH?

Bce siBneHusi, CBsI3aHHBIE C OTMOAHNEM CBETOBBIMH JTy4aMHM JTFOOBIX TIPErsTCTBUM

Pa3sjioxeHre CBeTOBBIX BOJIH B CIIEKTP

COBOKYITHOCTh sIBlIEHHH, KOTOpble 00y C/IOB/IEHB] BOJTHOBOI MPUPOAOH cBeTa U Hab/I0al0TCs IIPU €T0 PaclipoCTpaHeHU!
B CpeJiax C Pe3KO BbIPaKeHHbIMU ONTUYeCKUMU HeOZAHOPOJHOCTSIMU

COBOKYITHOCTH SIB/IEHHH, KOTOpPbIe 00y C/IOB/IEeHBI 3aBUCMOCTBIO TTOKAa3aTesisi IPeJIOMJIEHHsI OT YaCTOThI CBETOBOM BOJTHBI
Hano>xeHne KOrepeHTHBIX BOJIH JIpYT Ha Jipyra

11. Ykaxute Hanboee MpaBU/IbHYIO GOPMY/IMPOBKY 3aKoHa Majtoca

VIHTEHCMBHOCTb €eCTeCTBEHHOr0 CBeTa, MpOLIeAIIero 4Yepe3 MOJSPU3aTOpP, MPU OTCYTCTBHMU TIOIVIOIEHUSI CBeTa
Bell[eCTBOM I10J1p13aTopa YMeHbIIaeTcs B /iBa pasa

VHTeHCHMBHOCTb MOJISIPU30BAHHOIO CBeTa, IpOLIEeJIIero uyepe3 aHaau3aTop, IpPsSMO MPONOPLMOHANBHO KBajpaTry
KOCHHYCa yrJjla Me)XJy pa3pelleHHbIMU HalpaB/IeHUsIMY MOJISIpU3aTopa U aHaau3aTopa

VHTeHCHMBHOCTb MOJSIPU30BAHHOIO CBeTa, IMpOLLIEe/IIero uepe3 aHaau3aTop, pas3pelleHHOe HarpaBjieHHe KOTOPOro
MepreHVKY/SIPHO BEKTOPY J1y4a, paBHa HYJIIO

VIHTeHCUBHOCTL €CTeCTBEHHOI'0 CBeTa, IPOLLIEeALIero uepe3 ONTUYECKYH CUCTeMy II0JIIpU3aTOp-aHalu3arop, Bcerja
MeHbIlle THTEeHCUBHOCTH CBeTa, MaZjatolero Ha Mosipu3aTop

VIHTEHCMBHOCTb €CTeCTBEHHOr0 CBeTa, MpOLIeAIIero 4Yepe3 MOJSPU3aTOP, MNPU OTCYTCTBHMU TIOIVIOLEHUSI CBeTa
Bell[eCTBOM He U3MeHSeTCs

12. CnekrpasbHas U3aydaTebHas CIOCOOHOCTH TeJia 3TO

SHeprus, u3ny4yaeMas eJMHUL[eN TTIOBEPXHOCTH TeJla 3a e/JUHHULYY BpeMeHU B eJUHHYHOM MHTepBasle [JINH BOJH

SHeprus, U3/y4yaeMasi BCeM HarpeTbIM TeJIOM TeJla 3a eJUHHMLY BpeMeHH B eJUHHYHOM MHTepBasle [JJINH BOJH

TI0JIHAs SHeprusi, U3jlyyaemas BCeM HarpeThIM TeJI0M BO BCeM CIeKTpaJbHOM ZMarna3oHe JI/IMH BOJH 3a eJUHULy BpeMeH!
SHeprusi, Usjydaemas eJMHULIEN TIOBEPXHOCTH Teqa 3a eJMHULYY BpeMeHU BO BCeM MHTepBaJjie [JIMH BOH

SHeprusi, usjyyaemas eJMHULIEN TIOBEPXHOCTH Tefa 3a eJMHULYY BpeMeHU B ONTUUECKOM JMarasoHe JJIMH BOJIH

13. Kakoe u3 ripvBe[ileHHBIX YTBEPKAE€HHM sBJIsIeTCS BePHBIM B Teopuu bopa?

Pa3pemieHHbIMU OpOUTaMH /sl 3/IEKTPOHOB SIBJISIFOTCST TakWe, [ KOTOPBIX MOMEHT WMMITyJIbCa 3JIEKTPOHOB KpaTeH
L[eJIOMY YHC/Ty BeJIMUUH

DHeprusi 31eKTPOHa Ha OpOuTe U ee paZiuyC MOTYT ObITh IPOU3BOIBLHBIMU

Pafuiyc opOUTHI 3/1IEKTPOHA C TeUEHHEM BPDEMEHH YBETUUNBAETCS

ITpy ABM>KEHUU 3JIEKTPOHOB 110 0pOUTE IPOMCXOAUT HeTlpepPbIBHOM H3/TyuyeHHe SHepruy




e) Pazguyc opOuUThl 3/IEKTPOHA C TEUEHHEM BPEMEHHU YMEHbBILIAeTC st
14. YTo BhIpa)karOT COOTHOIIIEHUsI HEOTIPeIe/IEHHOCTeN B KBAHTOBOU MeXaHUKe?

a) CoOOTHOIIEHUS MeXy U3MEePEHHBIMI TOUHBIMU 3HAU€HUSIMU KOOPAUHATHI U UMITY/TbC MUKPOUACTULIBI

b) OrcyTcTBHe OrpaHUYeHH AJ1s1 O[HOBPEMEHHOTO U3MePEeHUsT KOOPAWHATHI U UMITYJIbCa MUKPOYACTUL[bI

c¢) KopmyckynsipHbie CBOMCTBa BellleCcTBa

d) BoJsiHOBBIE CBOMCTBAa MUKPOUYACTHI]

e) COOTHOIIIEHUS] MeX/y CPeJHUMM KBaJpaTUUeCKUMU OTKIOHEHUSIMU TIPH OJJHOBPEMEHHOM W3MEePEeHHU KOODJMHATHI U
VMITY/ThCa YaCTHIIbI

OIIK-1.3. IlpumeHnsiet OOyyaroIMiACs 3HaeT:

eCTeCTBeHHOHAYUYHble MeTO/|bl METOZbI TEOPETUYECKOTO U KCIEepPUMEHTATbHOTO UCCIeoBaHusl (pr3nUecKuX 00BEKTOB,
TeOpeTUYeCKOoro u TIPOLIECCOB U SIBJIEHUH, METOAMKY TPOBeJeHUs] U 00paboTKK pe3y/sbTaToB (PU3NUYeCKOro
3KCIIePUMEHTAJIbHOTO JKCIlepUMeHTa

HCCIIeIoBaHKsI 00BEKTOB,
TIPOL{ECCOB, SIBJIEHHH, TTPOBOJUT
9KCIEPUMEHTHI 10 3a/IaHHOH
METO/IUKE U aHA/TU3UPYeT
pe3y/IbTaThl

2.1.3. IlpumepsI TeCTOBBIX 3afaHmii. 1 cemecTp

1. MrHoBeHHOe yCKOpeHHe MaTepuaibHOM TOUYKH orpefessieTcs: GopMyion
L V(t+An) V() L V(A =V(e) L V(t+At)+V(t) L T(t+At) =T (t)
a=lim ——— qa=—- a=lim ————= a=lim ————

a=
A0 At 2) At 3) A0 At 4) >0 At 5)

3|

1

2. Kakasi opmyra Bbipa>kaeT paboTy TpU JBH)KEHWH MaTepPUaTbHON TOUKU TI0 NPOU3BOJILHON TPAaeKTOPUM U3 MOJIOKeHUs 1 B
MoJIo)KeHue 27?

2
A= E-dv A,=[ F-d7
1

- - 12
2) A12=F-(v2—v1) 3)

e

1) 4) A,=FF, 5) A,=Fs,,cosa

3. MoMeHT UHepIMY TIPOU3BO/ILHOTO Tejla OTHOCUTE/TLHO HEMOABWKHON OCH BpaIlleHUsl Orpeie/sieTcs: popMyJIoM

N N
J:Zmiri JZZmir
i=1 2) J:mr2 3) J:mr 4) J:JO+ma2 5) i=1 i2

1

4. Ykaxute HOpMyy /i1 MOMEHTa MHEePLIMY TOHKOTO OJHOPO/JHOTO CTEPXKHSI MACChl M U JI/IUHbI I oraocurensio
HEIO/IBW)KHOM OCH BpallleHus1, TPOXO/siel uepe3 cepeJuHy CTePKHS.

leml2 lemlz J:lml2 J:iml2 J:gmlz
2 2) 3 3) 4 g 12 5) 5

1
5. Ykaxkure dhopmyny ans KI1/ TernioBoi MalidHbI

rI_Tl_TZ n= Anone3H n_& n_Ql_QZ n= Ql

Tl 2) A3ampau 3) QZ 4) Ql 5) Ql_ QZ

1
6. Ykaxure dhopmyny As pacripefeneHus: bonbiimMaHa.

n=ng,exp —%) n=n,exp _EKuH+U n=n exp(—ﬂ) n=n,exp _mog) n=ng,exp —2)
n RT | ) KT )5 " RT| 4 °° kT 5 kT

2.1.4. IIpuMepbI TeCTOBBIX 3aJJaHUH. 2 ceMeCTp

1. Beibepure QopMymy [ HarpsDKEHHOCTH 371eKTPUYECKOTO T0JIs, CO3/|aBaéMOro PaBHOMEDHO 3apsDKeHHOH TI0CKOCTBIO B
BaKyyMme.

=2

= 052 E_iq 3 E= q E= o
1) 2 2) 2¢,d 3) 4me,r 4) 4me,S 5) 2¢,

2. 3akoH buo - CaBapa — Jlaniaca umeeT BUJ




Bo Mo qFXV g Mo ITXd] f=Ho qVxF gpo o IdixF  m My IT
1) 4m 3 2) 4n 3 3) 4 3 4) ar 3 5) arn 2
3. Kaxas u3 GopMyJ1 IpaBHIbHO OTPaXKAeT CBSA3b MEX/y HalpsDKEHHOCTBEO 3/IEKTPUUYECKOTO 1071t ¥ TOTEHLMAIOM 3/IeKTPHUECKOro
noJjs?

2
- E

6. —¢,=[E-dF L. L . ==

1) v '{‘ 2)¢:E-r 3)¢1—¢2=E~(r1—r2) 4)¢:dIV{Ec 5) r

4. 3akoH AMIiepa B 00II[eM BHJIe UMEET BUJT

1)d1_5:IdTXB 2)d1-5:IYXdB 3)1::'=IYXI§ 4)1_5217']_; 5)F:IIBCOSO{

5. Kakoe u3 mepeunc/ieHHbIX ypaBHEHMI BXOJUT B CUCTEMY ypaBHeHUI MakcBesia?

I L - - B - -
§D~ds=q §H~ds:0 fﬁE-dlZO H=—-J (;D:fEds
s 2) s 3) L 4) Ho 5) 3
1
__1 1 R
0T 7~ N7~
6. Ecm LC y LC 4r? , TO opMysia /s 3aTyXarolUX Koje0aHHuii B CH/IbI TOKa B KOJe0aTe/lbHOM KOHTYpe
HMeeT BU/,
R R , \
I=I,exp|———t cos(a)ot+a) I=I,exp|———t|cos|wt+a| B
1) 2L 2) 2L 3)I—Iocos(w0t+a)
4y I=1qcos|ot +a 5)I:Iocos(wt)

7. Ilepuoy 3aTyXaromux KosebaHuii B KosiebaTeTbHOM KOHTYDe paBeH

1 R 1 R 1 R

22 T=2n > >
LC 41, 2) LC 41 LC 41

1

2 T=2n
4)

1 R

1
2 -
LC 412

1 R
_+—
LC 41?7

2

T=2n
1)

=2n T=2n

5)

3)

I

8. VIHTeHCMBHOCTb TIPU Ha/IOXKEHUM [BYX KO2epeHMHblX BOJH paBHa (5 pasHocTh (as; I 1, ¥ 2 YHTEHCUBHOCTU BOJH B

I#1,,

= o [E1 #2410 3)1:¢1§+1§+21112cos<5 4)1:¢1§+1§—21112cos5 5)1:\/1§+1§

OT/Ie/TbHOCTH,

9. Ha mudpakIMOHHYIO peIeTKy C MeprofiioM d TaflaeT CBET ONpeZe/ieHHOU JyIMHBI BOHBI. Kakoi u3 GopMys COOTBETCTBYET
MaKCHUMyM I1epBOro nopsiika?

A 2d 3d A 2
sing=— sing=— sing=— sing=— sing=—

1y

I_. 1
10. Ecy ~ min i ~ max - MMHHAMa/IbHasi U MaKCMMaJlbHasi ”HTEHCUBHOCTb YaCTUUHO MOJIIPU30BAHHOI'O CBETA, ITPOITyCKAEMOI'O
dHa/IM3aTOPOM, TO CTEIleHb I10JIApU3aliii CBETA OIIpe/esisAeTcsd 110 cbopMyne

_ Imax+Imin _ImaX_Imin _ImaX_Imin _ min pP= min
]_) Irnax - Imin 2) Imax + Imin 3) Irnax 4) Imax + Imin 5) Imax
11. TIpu najieHyuy CBETOBOIO Jlyya, PaclpOCTPAHSIOILErocs B IIEPBO cpejie Ha IPaHuLly pa3zesa epBoil U BTOPOi cpejibl C
>
MOKa3aTesIAMU IpeIoOMJ/IEHUS nlI/I n2 N nl n2 YyroJi roJiHoro BHYTPEHHEr0 OTPa>KeHKA &« yOBJ/IETBOPAET yC/IOBUIO
LT .M L _n, _m
sina=— siIna=— tga=— tga=— cosa=—

2.2 TunoBble 3didHUA /I OLl€eHKH yMEHl/Iﬁ B KadecTBe 06pa30BaTEJIbHOI‘O pe3y/ibTdTad

[TpoBepsieMbiii 0Opa3oBaTe/bHBIN pe3yJibTaT:



Kog u HameHOBaHue O6pa3oBare/bHbBIN pe3yibTaT

HWHAWKaTOopa JOCTHXKEHHA

KOMITeTeHL[UU
OTIIK-1.2. TIpumeHsieT ocHOBHbIe | O6yuaroIuiics ymeer:

TIOHATHS U 3aKOHBI WICTIONB30BaTh OCHOBHBIE TTOHATHS M 3aKOHBI (PU3UKHU [I7IsI PEIIeHUs] TPeIMETHO-TTPOMUIBHBIX
eCTeCTBEeHHBIX HayK JJis 3a/a4

peLIeHust TIpeIMEeTHO-
PO UIbHBIX 33/1a4

10.

11.

2.2.1 IIpumepsl 3afa4. 1 cemecTp

MOTOLMKIUCT 3a MepBble 5 MUH Tpoexan 3 KM, 3a mociaeaytomue 8 MuH — 9,6 KM U 3a nociegHue 6 MUH — 5,4 KM.
OnpefiesMTh CKOPOCTh JBM)KEHUS] MOTOLMK/IMCTA Ha Ka)KJ0M M3 TPeX y4aCcTKOB IyTH; CPeJJHIOI0 CKOPOCTh 3a BCe BpeMsl
[BIKEHNSI.

[JBa roesja uAayT HaBCTpeuy ApYr APYry CO CKOPOCTAMHU Vi = 36 KM/4 U V; = 54 KM/u. [laccaxkup B repBoM Ioesfie
3ameuaeT, YTO BTOPOI1 Moe3/; MPOXOJUT MHUMO Hero B TeueHre BpeMeHHU t = 6 c¢. KakoBa Ji/iMHa BTOporo rnoesza?

Touka JIBIKETCS TI0 OKPY>KHOCTH pafycoM 20 CM C MOCTOSIHHBIM TaHTeHIUaIbHBIM yCKOpeHueM 5 m/c’ Uepes Kakoe
BpeMsl TI0C/Ie Havasa JBWKeHUs] HOpMa/lbHOe YCKOpeHHe TOUKH Oy/ieT paBHO TaHreHUalTbHOMY?

Ha Hak/IOHHOW TJIOCKOCTH JJTHHON 13 M ¥ BBICOTOM 5 M JIeXKUT Tpy3 Maccoit 26 kr. KoadgduumenT tpenus paseH 0,5.
Kakyto cumy Hafio MPUIOXKUTb K TPYy3y BAOJb TOW TMJIOCKOCTH, UTOOBI BTAIIUTh TPy3? UTOOBI CTAlUTh IPy3 C 3TOU
IIJIOCKOCTH?

IMoesp maccoti 500 T fBMKETCSl paBHO3aMe/JIEHHO TIPH TOPMOJKEHUH, TIPY 3TOM er0 CKOPOCTb YMeHbIIIaeTCsl B TeueHne 1
MuH oT 40 mo 28 km/u. HaiiTu cuty TOpMOyKeHHsl.

Teslo CKOJL3UT I10 HAK/IOHHOM IJIOCKOCTH COCTaBJ/ISIIOIIel ¢ ropusoHToM yroa 45°. Tlpoligs paccrosuue 36,4 ¢M Teso
nprobpeTeT CKOpocTh 2 M/c. UeMy paBeH K03(GULIEHT TPeHHs TeJla O TVIOCKOCTh?

Opy/ue, KecTKO 3aKpeIuleHHOe Ha >KeJIe3HOZOPOXXKHOM TuiaTopme, MPOM3BOAWT BHICTPes BJOJIb IMOJOTHA JKesle3HOU
Joporu rog yriaom o = 30° K muHuY ropu3oHTa. Onpeie/uTb CKOPOCTh Up OTKaTa M1aTdopMBl, eC/IH CHapsifi BbITIETaeT CO
ckopocThio U; = 480 m/c. Macca rnsiatdopMsbl € opyvieM U cCHapszaMu m, = 18 1, macca cHapsga m; = 60 Kr.

[Tap mMacco m; = 3 Kr' JBHYKETCSI CO CKOPOCTBIO Vi = 2 M/C ¥ CTaJIKMBAeTCsI C TIOKOSILIIMCS IIIapOoM Maccod m; = 5 Kr. Kakd
pabota GyzeT coBepiieHa Npy AehopMaLiy LIapoB? Y/ap CUMTaTh abCOMIOTHO HEYTIPYTHM, MPSIMBIM, LIeHTPa/IbHBIM.
CrepskeHb BpalllaeTCst BOKPYT OCH, TIPOXO/IIel uepes ero cepeJjuHy, COTIaCHO YpaBHeHUIo ¢ = At+Bt?, rae A
=2 pag/c, B = 0,2 pag/c®. Onpeenvrs Bpalaroliyii MOMeHT M, [eliCTBYIOIMIA Ha CTep)KeHb uepes BpeMs t = 2 ¢ rocje
Hauasia BpallleHusl, eC/IM MOMEHT MHepLuu cTepkHs J = 0,048 kr - M2,

Ha kpato miaThopMbl B BU/ie [IMCKa, BPAIIAIOIENCs 0 UHEPLUU BOKPYT BePTUKAILHONW OCH C YaCTOTOM N; = 8 MUH ',
cToMT UesioBeK Maccod m; = 70 kr. Korja yenoBek reperiesn B LeHTP TU1aT(OpPMBI, OHa CTasa BPallaThCs C YaCTOTOM Ny =
10 mun ™. OnipeieIuTh Maccy m, miatdopMbl. MOMEHT HHEDIIMK Yel0BeKa PACCUMTHIBATD KaK [/l MATEPUATLHOM TOUKH.
Touka coepillaeT rapMOHUUecKre Kojebanus X = A sin wt, rge A =5 cM, @ = 2 ¢, B MOMeHT BpeMeHH, KOr/ja TOuKa
obsaziana noreHLMaMbHOM 3Heprueit 0,7 Mk, Ha Hee JieiicTBOBasia Bo3Bpaljawoiias cuia B 5 MH. Haiitu 5TOT MOMeHT
BpPeMeHHU.

2.2.2 IIpumepsl 3aja4. 2 cemecTp

TLo1a/ib MIACTHHBI CIFOAITHOTO KOH/|eHcaTopa 36 ¢M?, TOJIIMHA C/1ost AudiekTpuka 0,14 cM. BBIUMC/IUTE €MKOCTb, 3apsi/]
Y SHEepruio KOH/[eHCaTopa, eC/Ti Pa3HOCTh MOTeHI[HMaioB Ha ero 00kiazkax 300 B, € = 2,1.

[lBa 0/lMHAaKOBO 3apsDKEeHHBbIX IlIapMKa I10/BellleHbl B OJHOM TOUKe Ha HUTSIX OJWHAKOBOM AJMHBL IIpu 3TOM HUTH
pasouutrch Ha yrou O. [lapuku rorpyskaroTt B Macio. KakoBa Ii0THOCTb 0 Mac/a, eC/iv yrojl pacXoKeHus: HUTel TIpu
MIOrPY’KeHUH B MacjIo0 OCTAaeTCsl HeM3MeHHbIM? [IJIOTHOCTL MaTepuana LIapukoB P = 7,5 10° kr/mM°, gusnekTpuyeckas
MPOHUL[AeMOCTb Macja € = 2,2.

UeThIpe /aMIIbl, pacCUMTaHHbIe Ha HanpsbkeHue 3 B u cuny Toka 0,3 A, Hajo NOAK/IIOUUTS MapaaseabHO U IUTaTh OT
HCTOYHMKA HalpspkeHus 5,4 B. Pe3ncTop Kakoro CONpoTHB/IEHUS HAZl0 BK/IOUUTH [10C/Ie0BaTe/IbHO JlamIiam?
Awmniepmerp umeer conportusienve 0,02 Om. Ero mkana paccuutana Ha 1,2 A. IIyHT Kakoro COIpOTHB/IEHHsI HaZlo
TIOCTaBUTh K aMIiepMeTpy, UToObl MOXKHO ObIJIO H3MepsATh TOKH CUJIOH 710 6 A?

OpHOpofHOe MarHUTHoe rosie ¢ uHayKuyeit 200 mTa gelicTByeT Ha IOMeLeHHbIM B HETO MTPOBOJHUK JyIMHON 50 M c
cunoit 0,7 MH. Onipesieniute criy ToKa B IPOBOJHUKE, €C/IM YTOJI MEXK/Y HarpaB/ieHHeM ToKa M MHAYKLMeH MarHUTHOTO
noJist paBeH 45°,

KBajpaTHass paMKa MoMelljeHa B OAHOPOJHOe MarHWTHOe mose. HopMmanbk K IJIOCKOCTM paMKH COCTaB/seT C
Harpae/eHHeM MarHuTHOro mosst yron 60°. Ctopona pamku 19 cMm. Ompejenure UHAYKIMIO MAarHUTHOTO OIS, €C/H
W3BECTHO, UTO cpefHee 3HaueHue D/JC MHAYKLMM, BO3HUKAIOIell B paMKe MpH BBIKIHOUeHUM moss B TeueHue 0,01 c,
paBHo 50 MB.

MarHuTHbIM MOTOK, MPOHM3BIBAIOIINI 3aMKHYTBIM NPOBOJIOYHBIM KOHTYp € compotusieHueM 0,5 OM, paBHOMepHO
yBemuunics ¢ 0,2 MB6 no 7 MB6. Kakoii 3apsiz mipoliien 3a 3TO BpeMsi uepe3 TorepeuHoe CeYeHHe MPOBOJHUKA MPU
paBHOMEpPHOM H3MeHeHUU NoToka. Cusa Toka, 31C — MOCTOSIHHBI.

Kary1iika ¢ keJie3HbIM Cep/ieuHHKoM ceuenrem 20 cM’ iMeeT MHYKTUBHOCTS 2 - 107 T'H. KakoBa [I0/KHA GbITh CHJTa TOKA
4T06bI MHAYKLMSA [10/1 B cepAeunrke 6bu1a 10 Ti, urcio BuTkoB pasHo 10007

Paccrosinue L or 1jesteit 1o 5kpaHa B onbiTe FOHra paBHo 1 M. Ornipeie/IMTh pacCTOsHUE MeX/Y ILe/IIMU, e/ Ha OTPe3Ke
JmsoH 1 = 1 oM yknagpiBaetcst N = 10 TeMHbIX MHTEP(hEPeHIIMOHHBIX MoIoc. [iuHa BOJHBI A = 0,7 MKM.




10. Ha ruteHky u3 rimiiepuHa To/uaon 0,3 MKM maziaeT Gesibiii cBeT. KakuM OyzieT Ka3aTbCsl [BET TUIEHKHU B OTPa’KeHHOM
CBeTe, eC/IU yroJ najieHust ayuei 45°7

11. Kakyto pa3HOCTBb /I/IMH BOJIH MOYKET Pa3pellnThb JUPPaKIMOHHAas pellleTKa IUPUHOW 2 CM U TTePHUOJIOM 5 MKM B 00/1aCTH
KpacHbIX jy4eit (A = 0,7 MKM) B CIIeKTpe BTOPOTO Mopsi/iKa?

12. EcTecTBeHHBIM CBeT TMajlaeT Ha [IOBEPXHOCTb [W3JEKTPUKA TIOZ YIJIOM TOMHOW Tmosspu3anuu. KosdduipeHT
niporyckanusi cBeta paBeH 0,915. HaliTu cTereHb moJisipu3aliiu MpeioM/IeHHOro yya.

13. EcTecTBeHHBII CBeT NPOXOJAWT Uepe3 /iBa M0JIIPU3aToOpa, YIol MeXXAY TJIaBHBIMU IJIOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS WHTEeHCHBHOCTb CBeTa IIOC/Ae TIPOXOKAeHUs 3Toi cucteMbl? CuuTaTh, UTO KaKAbIH
T0JIIpU3aTop oTpakaeT U norJyomaetr 10% nazarolero Ha HUX CBeTa.

14. Karoj, BakyyMHOro (oTO3/eMeHTa OCBelljaeTcsi CBeTOM C AJMHON BosHbI 0,405 MkM. dDOTOTOK IpeKparjaeTcs Npu
3a7lep>KUBAloLIel pasHOCTH NoTeHUManoB 1,2 B. Haliti paboTy BeIX0/ja 3/IEKTPOHOB M3 KaToa.

OIIK-1.3. [Mpumensier | O6yyaroIuiics ymeer:

ecTeCTBEHHOHAyUHble  MeTO/bl | IPUMEHSTh METOJbl TEOPeTHUeCKOro M 3KCIIePUMEHTalbHOr0 HCC/efoBaHUs (U3NUeCKUX
TeOpeTUYeCKOro U | 00BEKTOB, MPOLIECCOB U SIBJIEHWH, MPOBOAUTH (U3UUYECKHE 3KCIIEPUMEHThI 10 3a/laHHOMU
3KCIIepPUMEHTAJIbHOTO MeTo/IuKe U 00pabaThiBaTh UX Pe3y/IbTaThl

WICCIIeI0BAHMSI 00BEKTOB,

TpOLIeCCOB, SIBJIEHUM, MPOBOJUT
SKCIMEPUMEHTBI I10 33/:[(:1HH0171
MeToJuKe u aHamsupyeT
pe3y/bTaThl

a)
b)
)
d)
e)

a)
b)
)
d)
e)

a)
b)
)
d)
e)

2.2.3 IIpumepsI TeCTOBBIX 3afaHuii. 1 cemecTp

1. Tlemexop mpollesn MOJOBUHY OKPY>XHOCTU paguycoMm 1,5 kM 3a 0,5 yvaca. Ilpu 3TOM MOAy/Ib CpefiHEr0 BeKTOpa
CKOpOCTH Tellexo/a paBeH

3,0 Km/u

4,0 km/u

50 Kwm/u

6,0 KM/u

7,0 Km/u

°
2. Hebosbl10e Teno (MaTepHasbHy0 TOUKY) OPOCHIX MOJ, yI/IOM 30" ¢ TOPU30HTY C HauyaJbHOM CKOpOCThIO 20 M/C
Yepes Kakoe BpeMsl TeJIO OCTUIHET Bhicieit Touku? [punasTs g=10 m/c?

0,1c

0,2c

0,5c

lc

2c

3. HpI/I BK/IIOUEHWHU JJIEKTPOABUraTe/IA €r0 POTOP HAYMHAET BpPAIdATHCA PABHOYCKODPEHHO C YTJIOBBIM YCKODE€HHEM

2
20 06/c”, ckonvko 060pOTOB cZieaeT poTop uepe3 1 CEKyHAy TIOC/Ie BK/TFOUEHHS] ABUTATEINA?
10

15
20
25
30

4. Tlapas ¢ BBICOTHI 1 M, TPy3 Maccoit 1 KT MOXKeT CKaTh MPYKUHY KECTKOCTBIO 2 -10° H/M Ha BeUUMHY, PaBHYIO
0,1 cm

0,2 cm

2cMm

1cm

0,5 cm

5. Tenexxka maccoii 15 Kr IBHXKeTCs TI0 BOTHYTOMY MOCTY €O cKopocThio 10 m/c. B HibkHel Touke cr/la HOpMaJIbHOTO
JlaBJIeHUs TeJIe)KKU Ha MOCT BIBOe MPEeBOCXOAUT CUY TsbKeCcTH. [Ipy 3TOM pafiyC KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25Mm

30 M

6. Myxa maccoti 0,5 r, neTsijast Co CKOPOCTbIO 2 M/C, TIOTIaZiaeT B MO/BEIIeHHbIN JUMNKUi UCT Oymary maccow 1,5 r.
Cpasy mocie CTOJIKHOBEHHSI CKOPOCTb JIBHKEHHSI JIUCTA C MPUJIHIIIIEH K HeMY MYXOW COCTaBJIsieT




a) 2 wm/c

b) 1wm/c

c) 0,5wm/c
d) 0,2wm/c
e) 0,1m/c

7. Hebonbiioe Teno (MaTepUasbHYIO TOUKY) MAacCOM 2 Kr, HaXOZSIIyIOCsS Ha HEKOTOPOU BBICOTE HaJ TIOBEPXHOCTHIO
3eMJIM M UMEIOLIYIO TIOTeHL[HabHYIO 3Hepruto paBHyro 400 I, OTITYCTHIIH, TaK UTO uepe3 HEKOTOpOe BpeMsi OHO
ymano Ha 3emmo. UeMy paBHa CKOPOCTb 3TOTO Tela B MOMEHT IaZieHus Ha 3emmo? CONpOTHUBIEHHEM BO3/yXa

npeHeOpeys.
a) 1lwm/c
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c

8. OpHopozHbli auck paguyca 0,1 M, Karsmuiics 0e3 NMpPOCKa/ib3bIBaHHS 1O TOPU30HTANIBHOM TMOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TT0T1a/iasi Ha HaK/IOHHBIN Y4acTOK, OJHUMAeTCs Ha BBICOTY

a) 2,5m
by 1wm

¢ 0,5m
d 04wm
e) 0,2m

9. Haiigure umncso crerneHel cBOOO/[bI MOJIEKY/T WI€AILHOTO Ta3a, eC/IH BCS SHEPTUs ero TEMJIOBOTO JIBWKEHUsI
MPUXOAUTCS Ha TIOCTYMaTe/IbHOe JBHKEHUE MOJIEeKYJT

a) 3
b) 4
¢ 5
d 6
e) 7
10. B ,E[BYX O,ELI/IHaKOBbIX 6ann0Hax HaXO,E[I/ITCH KPIC]IOpO,q HO,E[ O,E[I/IHaKOBbIM ;[aB]IEHI/IEM p nu 0AHOI71 u TOﬁ Xe
TeMnepaTypofz'I T. Tlocmne TOr'o, Kak ra3 13 rnepBoro 6an110Ha TO/JTHOCTBIO TepeKayaiki BO BTOpOﬁ 6a]'[]'IOH u T11o0cjie
9TOT'0 ITOBBICHUIN TeMnepaTypy B 1,5 pa3a, AEIB]IEHHE BO BTOpOM 6aJ'IJIOHe CTajio paBHbIM
a) p
b) 2p
c 3p
d) 4p
e) 6p

2.2.2 TIpumMephI TeCTOBBIX 3a{aHUM. 2 ceMeCTp

KosnebaTe/ibHbIN KOHTYp C TIpeHeOPEKUMO MajbIM COMPOTHUB/IEHUEM UMEET 3/1eKTpoeMKOCTh C = 25 MK®, WHAYKTUBHOCTh

L = 0,01 I'n. MakcumanbHast cuna Toka B KOHType 0,1 A. MakcuMabHOe HalpsbKeHHe Ha KaTyIlKe PaBHO
a) 1B

b) 2B

) 10B
d) 25B
e) 100B

IIpsiMoli mpoBog, AMHOM L = 40 cM JBIKETCS B OHOPOJHOM MAarHUTHOM I10JIe CO CKOPOCTBIO V=5 M/ C neprneHuKyaspHO
JIMHUSIM UHOYKIUWA. Pa3HOCTh MOTEHIMaIoB Mexy KoHijamu ripoBoga U= 0,6 B. NHaykius B MarHuTHOTO 110J1s1 paBHa

a) 0,12Tn
b) 0,3Tn
¢ 0,6Tn
d 1Tn

e) 5Tn

Pe3oHaHCHast 4acToTa BBEIHYXAarolleli rapMonHndeckoii 3/]C B KosiebaTesTbHOM KOHTYPe, TIPH KOTOPOH aMITIUTY/ia CHJIBI TOKa
-1

MaKCHMaJlbHa, paBHa a)pe3=200 C . YeMy paBHa MH[YKTMBHOCTb KATYIIKH B KojiebaTe/JbHOM KOHTYDE, eC/d €MKOCThb

KOHJleHCaTopa paBHa € =5 mx< ?

a) 1TH
b) 2TH
¢) 3Tm
d) 5TH
e) 10TH

TTOTOK BEKTOPa JIEKTPUUECKON MHAYKIUH (37IEKTPUUECKOTO CMeIleHUs1) uepe3 chepruuecKyro IOBEPXHOCTh, OXBATHIBAIOIIIYIO

TOUeYHbIe 3apsi/ibl 4= HK1, dz =3 HK, 43 =_) HKJ1, paBeH




M
—9Kn
by 2-10 9—2
M
~9Kn
0 3-10°=
M
—9Kn
d 7-10 9—2
M
Kn
) 0=
M

Temmnepatypa abCOIFOTHO YEPHOTO Te/la YMeHbIIHIach B 2 pa3a. Kak M3MeHHUIach ero SHepreTyeckasi CBeTUMOCTb
a) YBenuuwusach B 16 pa3

b) ¥YBemuuwunace B 2 pasa

C) YBemuumsiach B 4 pasa

d) YwmeHbImIace B 2 pasa

e) YMeHbllunach B 16 pa3s

Kpacnas rpanuna dotosddekra a5 Hekotoporo metaia pasHa A =100 HM. Onpegenvite MUHMMa/ILHOE 3HAYEHHUE SHEPTUY

¢hoToHa, BeI3bIBatoOIero Goroapdexr. OTBeT Aath B 3B.

a) 1,27-B
b) 3,115B
¢) 5,353B
d) 9,21-B
e) 12,43°B

®oToH paccesicsa nog yrioM (=6 (" Ha IepBOHAYAILHO TOKOMBILEMCS 3/1eKTpoHe. Omnpefie/InTh HAYaIbHYI0 3HEPIHIO

(hoTOHa, ec/M [yIHA BOJIHBI pACCesTHHOTO (POTOHA OKa3asaach paBHOM KOMIITOHOBCKO# JijiHe BOHBL. OTBeT AaTh B M3B.

a) 0,31 M»B
b) 0,61 MsB
c¢) 0,84 M>B
d) 1,02 M3B
e) 2,25MsB

2.3 TunoBbIe 3ajaHKA /IS OLIEHKH HaBBIKOB B KauecTBe 00pa30oBaTe/IbHOI0 pe3y/bTara

Kop 1 HaMeHOBaHMe O6pa3oBaresbHBIN pe3y/bTaT
WMH/IMKAaTOpa JOCTIDKEeHUS
KOMIIeTeHL[UU

OIIK-1.2. TIpumMeHsieT ocHOBHbIe | OGyuJaroIUiiCs BazeeT:

TMOHATHA U 3dKOHBI €CTeCTBEHHBIX | HABBIKAMMW TIPUMEHEHUA OCHOBHBIX MOHATUM W 3aKOHOB K/IACCUYECKOW W COBPEMEHHOI‘/’I

HayK /71 pellleHus] MpeAMeTHO- | (U3UKHU /i/Isl pelleHus IIpeAMeTHO-TIPOGMIbHBIX 3a/a4
NpoMIbHBIX 33/jau

2.3.1 IlpumepsI 3ajanmil. 1 cemecTp

TIpu ¥3MepeHur [JIMHBI TeJia ObIIO TPOBEJEHO OJHO U3MEPEeHKe C MOMOIbI0 MUUTUMETPOBOU YUEHWUECKOM TUHEeHKH.
TTpu 3TOM 6bLIM MOTYUeHO 3HaueHue JyuHbl 1, 22,3 cM. UeMy paBHa UHCTPYMeHTa/IbHast TIOrPeLIHOCTb U3MEepPeHuUs?
T1py M3MepeHUH [JIMHbI TeJia 6BII0 IPOBEAEHO OJHO U3MEPEHHE C IOMOLBIO [ITAHIeHLIMPKY/IS, [IIKala HOHKYCa KOTOPOro
uveer 10 gmenenmii. Ilpu 3ToM 6bUIM HOMy4YeHO 3HaveHue AyMHEI [ =22 7 mm. Uemy paBHa MHCTpPyMEHTAa/lbHAs
MOrPeIlHOCTb U3MEPEeHHst?

v 1__ v v
Pa,ELI/IYCI:I ABYX IIJIAHET OAWHAKOBOU IVIOTHOCTU OTHOCATCA KaK — =3 . Haiitu oTHollIeHue YCKOpeHNHU CBOGO,E[HOFO
2
MageHKda U Ha TIOBEPXHOCTH 3THUX IJIdHET.




4. [lpa marematnueckux MastHuka maccamu 1M;=0,1 Kr u m,=0,05 Kr cosepmaror rapmoHuueckue konebanus c

— — . L
nepuogamu 1, =1 cuT,=2 C. Haiitu oTHOIWeHHe J/IMH UX HUTEH — .
2

5. Tlog peiictBuem momenTta cuibl 100 H'M, MaxoBWK, Ipe/CTaB/sIONMM COOOM OJHOPOJHBIM JUCK Maccoit 20 Kr u
paguycoM 1 M, mproGpeTaeT YIIoBOe YCKOPEHHe PaBHoe .

6. B ByX 0lMHaKOBBIX 0a//IOHaX HAXOAMTCA KUCJIOPOZ 1107, iaBieHrdeM 3 at™M 1 5 atm. CHauasia o6a 6a/yioHa CoeMHIIN
Mexy Co6OM M BLIDOBHSUIA [IaBjieHWEe B HUX MPU TOCTOSHHON Temrieparype T, a 3aTeM TeMIiepaTypy Me/JIeHHO
YMeHbIIW/IK B 2 pasa, obijee faBieHue B 6a/IOHax CTaa0 PaBHBIM ___.

7. Ilea mpyxunHbix MasTHuka maccamu M;=0,01 Kr u m,=0,02 Kr coeepwator rapmonuueckue KoneGaHusi c
nepvogamu 1, =1 cuT,=2 C. Haiitu oTHOLIeHHe KO3(DDULMEHTOB KECTKOCTH UX MPYKUH %

2

8. TIpy>KMHHBIN C MaCCON M U KECTKOCTBLIO MPYKUHEI k coBepruaet koneGanus ¢ nepuogom T . Uemy Gy/zieT paBeH mepuo,

KosieGaHwi, e/ MacCy yMEeHbIINTE B 4 pasa?

2.3.2 IIpumMepsl 3a/JaHui. 2 ceMecTp

1. Ha yyacTKe HeoJHOpPOJHO 1ierH, cosepxaieii conpotusiaennus R, =3 OM, R,=9 OM u ucrounuk c 3C € =6 B,

BHYTpeHHee COTIPOTHBI/IEHUE KOTOpOro ripeHeOpeXXuMo Mario, TeyeT TOK I=1A

R &
H
—

R’

A B
— 4

ITpu 3TOM pa3HOCTH MOTEHLIMAIOB MeX/y TOUKaMu A 1 B paBHa

2. barapes 3amKHyTa Ha peocTar. [Ipu yBenrueHuM CONPOTUB/IEHUS peocTara B 4 pa3a HanpshkeHUe Ha HeM YBeJIMUiBaeTCst
2 B g0 4 B. IIpu 5Tom 3/IC 6arapeu paBHa .
3. ToueuHbll 3apsj ( CO37aeT B OKPYXXarOLeM IPOCTPaHCTBEe 3/1eKTPOCTaTUUeCKoe MoJjie, MOJYJ/b HallpsSDKeHHOCTH

2

KOTOPOT'O 3aBUCHT OT PAaCCTOSIHUA I'[10 3apsi/ia I10 3aKOHY E:_2 ; quy PaBHa pa3HOCTH IMOTEHLIMA/IOB DA_DB
r

Mexay Toukamu A v BHaxosImuMucs ot 3apsifia Ha pacCTOsIHUSAX I 4 = 1 Mur B— 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY MpoBoAY TeueT TOK | . MHAYKIYS MarHUTHOTO TI0JISI B LIeHTpe TMO/IYKOJIbIa paguycoM R paBHa

5. DJIeKTpOH 3apsfioM — e, 06/afjas KHHeTUYeCKOM SHepruel, pasHOW E, IBMXeTcs 10 OKPYKHOCTH B OJHOPOZAHOM

MarHUTHOM I10Jle C UHAYKIYel B. Pafuyc OKpy>KHOCTH IIPU 3TOM paBeH /

6. KonebatenbHbilt KOHTYp uMeeT eMKOCTb 1 MK® u uHAyKTHBHOCTE 100 MKI'H. KakoMy yC/IOBHIO JO/DKHO Y/IOBJIETBOPSITH
COTIPOTHBJIEHHE KOHTYPa, UTOOBI B HEM MOTJIM IIPOMCXOJUTH 3aTyXalollye rapMoOHUYecKue KosebaHus?

7. Conedoup, gmvHoit |=1 M, Auametp KOTOpOro Man 1o cpaBHenuto ¢ ero anuHod, umeer N =1000 sutkos.
HanpsikeHHOCTb MarHUTHOTO T10J1s1 BHYTPH COJIEHOW/|A, €C/TH TI0 HeMy rpoxoaut Tok ] =2 A, paBHa

8. PaccTostHMe MeXIy COCeJHMMM MAaKCHMyMaMH IIpH [JIMHe CBETOBOM BOJHEL, paBHOH A, B ombite FOnra pasuo 0.1 Mm.
UYeMmy Oy/eT paBHO PacCTOSIHUE MKy BTOPbIM U UeTBePThIM MaKCUMYMOM TIDH [TAHE BOJIHbI 2 A?

9. B ombiTe FOHra paccrosiHue Mexxay 1jessMy 1 MM, pacCTOsSIHME OT UCTOUHMKOB JI0 SKpaHa 3 M, IIIMPHHA T10/10C Ha 5KpaHe
1,5 mm. HaiiTy iMHY CBeTOBOI BOJTHBI.

10. Yemy paBHa nocTosiHHast AU(paKIMOHHOMN peléTKY, ecid Ha 1 MM eé JyiiHbI cofiep>kuTest 200 HITpuxoB?

11. TemmnepaTypa abCO/IIOTHO YEPHOTO TeJla yMEHbIINUIACh B 2 pa3a. Kak u3MeHuiach ero HepreTuueckasi CBeTUMOCTE?

12. Oneprus $HoTOHA, COOTBETCTBYIOI|as KpacHO! rpaHuie Gorosddekra, A1 Kaaud pasHa 7,2 -1 0_19/:[)1(. Ornpegnenute
MaKCHMa/lbHyH0 KMHETHYeCKYy0 3Hepruto (OTO3/1eKTPOHOB, eCc/Id Ha MeTasll MaflaeT CBeT, 3Heprusi (poTOHOB KOTOPOIro

pasua 10 ®Ix.

OIIK-1.3. IMpumensier | OOyuyaroIuiics BrazeeT:
ecTeCTBeHHOHayuHble  MeTO/bl
TEOpeTUYeCKOro "




SKCIIepUMEHTa/IbHOT'O HaBbIKaMW TIPUMEHEHHSA MEeTOAO0B TeOPeTHUYECKOTrO MW SKCIIePUMEHTA/IbHOTO HCC/1e0BaHUsA
nccjae0BaHUsA O6'I)GKTOB, ¢)H3I/I‘IQCKI/IX O6’beKTOB, rponeccos " HBHGHI/Iﬁ, HaBbIKAMHW TIPpOBE€AEHUA Cl)I/I3I/IlIeCKI/IX
mpoueccos, ﬂBHEHHﬁ, MpOBOJMT | SKCII€EPHUMEHTOB I10 BBAHHHOﬁ MeTOoJuKe U 06pa6aTLIBaTL HX pe3yJ/IbTaThbl

SKCIIepUMEHTBI  T10 3a,anH0171
MeTOoJHKe U dHa/IM3upyeT

pe3yJbTaThl
2.3.3 IIpumepsl 3ajjanuid. 1 cemecTp

1.  Ilpu u3MepeHMHU [JIHHBI Tea ObUIH OTIpefie/ieHb! CIydaiiHasi OTPEeLHOCTh /| X,=4 MM 4 npubOpHast IOTPeIHOCTh
Ax np— 3 MM. Uemy rpu 3TOM paBHa T0/yIIMPUHA J0BEPUTENLHOTO BePOSATHOCTH MHTepBasia?

2. Tlpu u3MepeHuM JuaMeTpa IIapyuKa ObUIO TPOBeZieHO 3 u3MepeHusi. IIpy 3TOM ObLIM MO/yYeHbl 3 3HAUEHUs [JIUHBI
d,=0,9mm, d,=1,1mm u d3=1,0mMm. Yemy npubm3uTebHO paBHa Cpe/HsAs KBajjpaTHyuHas OIIMOKa U3MepeHHit?

3.  Tlpu v3MepeHWH JJIMHBI TpegMeTa ObUIO MPOBefeHO 5 u3mepeHuid. IIpu 3TOM ObUTM TIOMyuYeHbI 3 3HAYEHUS JJIUHBI
]1 =8,1Mm, lz =8,0Mm, ]3: 8,0 MM, [4: 8,0 MM 1 15 =7,9MM. Yemy npubnusuTesbHO paBHA CpefiHAs KBaJpaTUyHas
olmbKa U3MepeHuin?

4. BoO CKOJBKO pa3 M3MEHUTCS YCKOpeHre CBOOOAHOTO TafieHus], eC/TH YAATUTLCS OT MOBEPXHOCTH 3eMJIM Ha PacCTOsIHUE,
paBHOe pajinycy 3emin?

5. Ilepwos MaTeMaTHUeCKOTO MasiTHMKA Ha TTOBEPXHOCTH 3eMM paBeH 4 c. KakuM Oy/ieT ieprio/] 3Toro MasiTHUKa, ecyii
ero MOMeCTUTb B TU(T, KOTOPBIH BIKeTCsl BHU3 C ycKopeHueM 0,84 g?

6. OpgHOpoAHbINA AUCK Macckl M=1 Kr u paguyca R=1 M KaTUTCS 1O TOPU30HTATLHOM MOBEPXHOCTH CO CKOPOCTHIO
V =1 m/c 6e3 npockanb3biBanusi. HalifuTe KHHETHUECKYHO SHEPTHIO ITOTO [IUCKA.

7. 1llapuk suametpoM d, ABXKETCS B )KUAKOCTH C BS3KOCTBIO ] CO CKOPOCTBIO V, TP 9TOM Ha Hero JefCTBYeT CiJIa BSI3KOT
Tpenns F. Uemy OyzeT paBHa 3Ta CHM/Ia, eC/lM 3TOT JKe INApUK OyJeT ABUraThCs B JKMAKOCTH C BSI3BKOCTBIO 21 €O

\%
CKOpOCTBIO —7?
3
8. Tpysuk macchl mM=1 Kr coepiiaeT co6CTBeHHbIe 3aTyxarole KonebaHus Ha MPYXUHKe kecTkoctTh K=2-— mo
M
x[t|=Aexp|—pt| t+5 A=0,01 =01 ¢, @=2 ¢ Hai i
3aKOHY =Aexp COoS| 1) rie A=0, M, B_O,l ¢, w=2 ¢ . Haittu norapudpmuueckuit
JleKpeMeHT 3aTyXaHHUsl.
2.3.4 TIpumMepsI 3a/JaHUI. 2 ceMeCcTp
1. K snekTprueckoii cxeme, COCTOsILeH U3 [[ByX Pe3CTOPOB U NCTOYHMKA TOKA, [OAK/IIOUEHBI [1Ba UJiea/IbHbIX BOJIbTMETpaA.

TToka3sanus nepsoro BonsT™Metpa V | pasHo 20 B. UTo nokaseiaet BTopoii BonbT™eTp V ,?

2.

Uemy paBHO conpotusnenue term, e R, =1 OM, R,=3 Owm, R,=1 Om? —] R, R, -

MareHBKH IapUK UMeeT 3apsj, ( ¥ CO3JaeT B TOUKe, HaXOAALLeHCs Ha PacCTOSHUM I'OT 3apsijia, 3/1eKTPOCTaTU4ecKoe
TI0/Ie HaNPsDKEHHOCTBIO, paBHOM 1o Mogynto E. Ilapuk /j0no/nHATeNBHO 3apsAiiu U ero 3apsz ctal paseH 2 q. Yemy
CTasia paBHAa HAIMPSDKEHHOCTD /IEKTPOCTATHUECKOTO 10/t TOrO [IAPMKa B TOUKE HAa PACCTOSHUM 2 I'OT HEro?

VimeeTcst KaTylillka, JJIMHA KOTOPOM BO MHOTO pa3 MeHbine ee paguyca R. Katymika cogepkur N BHWTKOB, 1O He#
TIpOTeKaeT TOK, CW/IOKM I, MpU TOM MarHMTHas MHAYKLMs B LieHTpe Takoi KaTymku paBHa B,. Uemy Gyger pasHa
MarHyTHast MTHOYKLYS B IIeHTpPe KaTyILIKH, eC/Id YBeJUUHUTh KOJIMUeCTBO BUTKOB B Held B 2 pa3a, a TOK, ITPOTeKAaroL[1ii B Helt
YMEeHBUINUTS B 2 pa3a?

3apspkeHHast YaCTHI[A JABIKETCS B OJHOPOJHOM MarHWTHOM IT0JIe TT0 OKPY)KHOCTH, pajuyca R. B HEKOTOpbIH MOMEHT
BpeMeHH WHJYKLWI0 MarHWTHOTO TOJisi YMeHbUIWIN B 3 pa3a. KakoB cran paguyc OKPY)KHOCTH, TI0 KOTOpPOM cTania
JIBUTaThCs YacTUlia?

KonebaTebHbIM KOHTYD MMeeT A06POTHOCTb, PaBHYHO 10°. Ha ckombko TIPOLIEHTOB TIPUOIM3NTENTHEHO YMEHbIIIaeTC st
JHEPrUsl BBIHYXK/IEHHBIX K0J/ie0aHWH B TAKOM KOHTYpe 3a 1epuo?




\%
1
7. [IBa 3MeKTpPOHA BPAILJAIOTCA B OHOPOAHOM MarHHUTHOM T10j1e. EC/IH X CKOPOCTH OTHOCATCS KaK — =2, TO OTHOLIEHHE )
v,
R,
Pa/juyCoB BpaIleHHs] —— PaBHO
R,
8. Kak M3MEHHTCS DAcCTOSIHME MeXKy MHTepdepeHLMOHHBIMA TMON0CaMHM B OMbiTe FOHra, eciv pacCTOSHHME MeXAy
3KpaHaMH YBeJTHUHTb B 2 pa3a’?

9. B omnbite FOHra ayvHa BoHbl udMeHusach ¢ 600 HM Ha 400 HM. Kak n3MeHW1ach IMpHHA TT0JIOC Ha 5KpaHe?

10. ITepuop pudpakiMoHHOH pelleTkKu paBeH d. Kak H3MeHWTCs paccTosHUE MeXIy TI/IaBHBIMM MakKCUMyMaMH I1pU
Iudpakiyy cBeTa Ha AUGPaKIMOHHOW pellleTKe Mpy HebGo/bIIMX yryiaxX AUPpakiud, eciu Mepuof AuhpakiMoOHHOM
peleTKy OyZieT paBeH 2d, a MOJI0KeHHe MY PeIlIeTKON 1 5KPaHOM He U3MEeHUTCS?

11. Kak u3MeHW/Iach TeMriepaTypa UepHOTO Teja, eCJid [JIMHA BOHBI, COOTBETCTBYIOIIAsS MakKCUMYMY ero CIieKTpaabHOH
TJIOTHOCTH SHepreTHueckoii ceetumoctH, cvectutcsi ¢ A, =300 MKM g0 A, =100 MKM?

12. Kak Obl/1a U3MeHeHa YacToTa CBeTa, eC/I MaKCUMaslbHasi CKOPOCTh 3JIEKTPOHOB TpH (oToatdekTe Bo3pocsa B 3 pasa?
PaboToii BbIX0/ja 57IeKTPOHOB K3 MeTasl/la npeHe6peus.

2.4 TlepeueHb BONIPOCOB /151 TO/rOTOBKY 00y4aOIIMXCA K IPOME)KYyTOUHOM aTTecTanuu
1 cemecTp

1. Cucrema otcueta. IIpoiijeHHbIN NyTh U NepeMellleHue. Pafuyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKODEHHS U CBS3b
MexxJy HUMU. CpeJHSIsI CKOPOCTh M CpeJiHee yCKopeHe. TaHreHIMaabHOe U HOpMasibHOe YCKOPEHHUs M UX CBSA3b CO CKOPOCTBIO.

2. [IBvrKeHYe 4acTHULibI TI0 OKPY>KHOCTH. BeKTopbl yryia IoBOpOTa, YIJIOBOM CKOPOCTU U YIJIOBOTO YCKOpeHUs. CBs3b MeXy
YI7I0BBIMU U IMHENHBIMU BeJIMUMHAMMU.

3. Ilepneiit 3akoH HeptoToHa. [ToHsATHEe Macchl. Bropoit 3akoH HeioroHa. Ilonsitve cunbl. CroxkeHue cuil. TpeTuii 3akoH
HetoroHa. ['paHHL{BI TPUMEHUMOCTH K/IaCCUYeCKOro Criocoba OrnycaHusl JBHKeHHs YaCTHL].

4. OCHOBHBIE CU/BI B MeXaHUKe: CU/Ibl BCEMUPHOIO TATOTEHUs], CHUJIbI TPEHUSI CKOJIbKEHUs, CU/IbI CONIPOTUBJIEHHUS], YTIPyTHe
CHJIBL.

5. 3aKOH M3MeHeHHUs1 M COXPaHeHUs UMITy/IbCa MeXaHUUEeCKOW CHCTEMBI.

6. LlenTp Macc. OCHOBHOM 3aKOH IOCTYTAaTeJbHOIO ABWKEHUS LieHTpa Macc.

7. YpaBHeHue JABIKeHUs TeJla lepeMeHHOM Macchl.

8. 3aKoH M3MeHeHHs1 KHHeTU4YeCKOi S3Hepruu cucTeMbl. PaboTta 1 MOLIHOCTS.

9. KoHcepBaTHBHbIe (TT0TeHLIMaMbHbIe) U HEKOHCepBaTHBHbIe CUbl. [1oTeHIManbHast sHeprus. CBsi3b MKy MOTeHIIMaIbHON
SHepruei u CUIon.

10. 3aKoH M3MeHeHHs ¥ COXpaHeHHs MTOJTHOW MeXaHUUeCKOH SHepriuy CUCTEMBI.

11. MomeHT uMmMy/nbCca MaTephaabHOM TOUKA. MOMEHT UMIly/JbCca MeXaHWUecKoW CUCTeMbl. MoOMeHT cuibl. MomeHT
HMITY/IbCa U MOMEHT CUJIbl OTHOCHUTE/IEHO OCH.

12. 3aKOH M3MeHEeHUs U COXpaHeHUs] MOMeHTa UMITy/IbCca MeXaHUUeCKOW CUCTEeMBI.

13. LleHTpasibHOE CTOJKHOBEHME ABYX uacThl. AOCOMIOTHO yNpyroe M abCO/MOTHO Heynpyroe crolkHoBeHue. CKOpOCTH
4aCcTHL] 110C/Ie CTOJIKHOBEHHUS.

14. OcHOBHO}#1 3aKOH BpalllaTe/IbHOTO [IBIKEeHUS TBEP/IOT0 Tesla BOKPYT HeroIBIKHOM OCH.

15. Onpesienenrie MoMeHT uHepLivu. Teopema IllTeiiHepa.

16. MoMeHT MHepLH TOHKOTO CTep>KHSI OTHOCUTE/BHO OCH, TIepIIeH/ANKYJ/ISIPHOM CTeprKHIO.

17. MoMeHT MHepLM1 OZHOPOJHOIO JUCKA, OTHOCUTEIBHO OCH, MepreHANKYIISPHOM IJIOCKOCTH JUCKa U MPOXOAIIeN uepes
€ro LIeHTP.

18. MomeHT MHepLMY OJHOPOZAHOTO 11apa, OTHOCUTEIBHO OCU, IPOXOJAILel uepes ero LieHTp.

19. Kunetryeckas 3Heprus BpalllaTe/IbHOrO JABUKeHUsI TBEPZOro Teja.

20. NpeanbHast >kuakocTb. CTaljioHapHOe TeueHue ufeanbHOM XUAKOCTH. YpaBHeHUe BepHysiu. Bsskas xxugkocts. CUmbl
BHYTPEHHer0 TPeHMUs..

21. IlpuHumn oTHOcHUTenbHOCTU ['amunest. IIpeobpaszoBanusi [amusest. [IpUHLIMIT OTHOCHUTENBHOCTH B PeJISSTUBHUCTCKOMN
MexaHuke. [Ipeo6pa3oBaHust JIopeH1a /71t KOOPAWHAT U BPEMEHH U UX CJIe[ICTBHS.

22. PenisiTUBUCTCKUM UMITyJTbC. [To/THast SHeprust yacTupl. JJHaMuUecKrie ¥ CTaTUCTHUECKHe 3aKOHOMEPHOCTH B (DH3HKe.

23. JebopMarisi TIPOJIONIBHOTO pacTshKeHHWs (ckaTtusi) TBepAoro Tesa. HarpsokeHue. OTHOCHTeNbHOe —Y/JTMUHEHHe.
Koaddurment ynpyroctr. Moaynb FOHra. 3akoH ['yka /151 pacTsbkenust (oxatust). JedopMalius ciBUra TBep/Ioro Tesa.

24. OnpefienieHrie KojieOaHUMA B MeXaHMUecKod cucreMe. ['apMoHnueckue KoseOaHus. YpaBHeHHWE TapMOHHUYECKHX
Kojie6aHUH U ero peleHye. I'eoMeTprueckas MHTepIIpeTalysi FapMOHUYeCKUX KoJieOaHUH.

25. dopMyria C/IoXKeHUs IBYX TapMOHUUECKUX KOJleOaHWH.

26. I1py>kKMHHBIN 1 MaTeMaTHYeCKUHM MasiTHUKU.

27. ®r3nYecKui MasTHUK.

28. YpaBHeHUe 3aTyXalol|UX TapMOHUYECKUX KoylebaHWi 1 ero perieHye. Y CJIOBHE CYILeCTBOBAHUS 3aTYXarOLIUX KoleOaHu.
XapaKTeprCTUKHU 3aTyXarolUX KojeOaHW: yacToTa, mepros, Ko3hQUIMEHT 3aTyxaHus, JJOrapupMUUeCKUi AeKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTE.



29. YpaBHeHMe BBIHY)K/EHHbBIX KOJieOaHUH 1o/ IeCTBUeM TapMOHHUUECKU W3MEHSIOIIeCs BHEIIIHEH CUJTbl U €T0 pellieHue.

30. fIBneHue pe3oHaHca. Pe3oHaHCHas yacToTa.

31. BonHoBble ABwkeHUsd. [1nockas cuHycousanbHas BoHa. beryiue u crosiure BoaHbl. YacToTa, AMHA BOIHBI, BOJHOBOM
BEKTOD, (pa30oBasi CKOPOCTE.

32. [Ipegmer TepMmoAvHaMHUKU. OCHOBHbIe TIOHATHS W OIpefieNieHus TepMOAMHAMUKK  (MaKpOCKOIMUUecKasi CUCTeMa,
BHYTPEHHUe U BHEIlHWe [1apaMeTphbl, COCTOSIHYEe, paBHOBECUe, pABHOBECHbIe Y HepaBHOBECHbIe COCTOSIHUS, MPOLIeCC, paBHOBECHBIE U
HepaBHOBECHBIe TIPOLIeCCHI).

33. Ob11ee HayasI0 TepMOJMHAMUKH. [IOHSTHE SMIUPHUYECKOM TeMITepaTypébl.

34. OCHOBHBIe NIOJI0KEHUSI KUHETUYeCKOM TeOPUH KlealbHOr o rasa. Y paBHeHUe KWHeTUUeCKOM TeOpUU ra3oB JIsl AaBJIeHUs.

35. PacripeziesieHre SHEPIUH MOJIEKY/T 10 CTETIeHsIM CBOOOZbI.

36. 3akoH MakcBeuia 0 pacrpe/ie/ieHUM MOJIEKYJT UeanbHOr0 ra3a Mo CKOPOCTSM U 3HEePIrUsiM TeIJIOBOrO BYKeHUS.

37. bapomeTpuueckasi hopmyia. Pacripesenenue bobiMaHa.

38. BHyTpeHHsisl 3HEpPrusi TepMOJVUHAMHUYeCKOW cucteMbl. IlepBoe Hauasio TepMmoavHaMuku. Popmyrna pAnas paboThl
WzeanbHOro rasa. I'paduueckoe npesicTaBiaeHue paboThI rasa.

39. Tem10eMKOCTb TePMOAMHAMHUECKOM CUCTEMBI. Y le/ibHasi ¥ MOJISIPHas TeTVIOeMKOCTH. TeryioeMKOCTh B U30X0PHUUYeCKOM U
1300aprUUecKoOM TIpoLieccax M CBs3b MEXKAY HIUMH. BHyTpeHHsIs 3Heprus uzieabHOro rasa.

40. AprabaTHuecKui TipoLjecc U ero ypaBHeHue. PaboTa rasa npu aguabaTiyecKoM mporjecce.

41. TToMTPONMYeCKUii MPoLIeCC U ero ypaBHeHUe.

42. ijeanvHblii U peasibHBIM rasel. YpaBHeHUss MeHpeneeBa-Kianelipona u BaHn-zep-Baanbca. BHyTpeHHSIST 3Heprus
peasibHOro rasa.

43. BTopoe Hayaji0 TepMOJAUHaMUKU B pa3U4HbIX (POPMYIUPOBKAX.

44. Obpatumble 1 HeobOpatuMmble mipotiecchl. [ToHsiTve sHTporuu. CBolicTBa 3HTpornuu. POpPMy/MpOBKAa BTOPOr0 Havasa
TepMOJMHAMUKH C UCII0/Ib30BaHUEM IMOHATUS SHTponuu. Teopema HepHcra.

45. DHTpONUS UJeanbHOro rasa.

46. Ternossle MammHbl. KI1/I TerioBoi MallvHEL.

47. llukn Kapno. KII/[ nukna Kapao. Teopema KapHo.

48. CTaTUCTUYECKUN CMBICJI SHTPOIMUH.

2 cemecTp

1. DnexTprUyeckue 3apsapl M WX cBoWicTBa. 3akoH Kysona. HampspkeHHOCTh 37€KTPOCTaTUUeCKOro mosist. [IpuHmumI
CyTIepIIO3ULIMH 371eKTPOCTAaTUIeCKHX IT0JIeH.

2. Teopema I'aycca i 371eKTPOCTaTUYECKOTO T0JISI B BaKyyMe.

3. IlpumeHeHue TeopeMsl ['aycca K pacueTy HEKOTOPBIX 3/IEKTPOCTaTUUECKUX IT0JIel B BaKyyMe.

4. Iupkynauysi BeKTOpa HamNpsDKeHHOCTH — 3JIeKTPOCTaTUUeCKOro  IOJsl. Teopema o uupkynauuu. [loTeHuuan
JIeKTPOCTATUYeCKOrO 10Jisl. CBA3b [TOTeHL1ala U HalpSKeHHOCTH.

5. Onektpuueckuit aumnoss. [Tone gumoss.

6. Ousnextpuku. [lonspysanysa jus1eKTpukoB. BekTop nossipusanuu. HanpsykeHHOCTB MOJIs B US/IEKTPUKE.

7. dnekTpuueckoe cMmelleHue. Teopema ['aycca A BeKTOpa 3/1eKTPUUECKOr0 CMeLLeHUsl.

8. YcioBus Ha rpaHulLie pasjena ABYX AU3eKTPUUECKUX CPef.

9. IpoBOJHUKHY B 3/IEKTPOCTaTUUECKOM ITOJI€.

10. SnekTpUuecKass eMKOCTb yeJUHEHHOIO NPOBOJAHMKA. KoHZeHCcaTOphl. DIeKTPOEMKOCTh KOHJeHcaTopa.

11. OHeprus cuUCTeMbl 3aps/|0B, yeJUHEHHOT0 IPOBOJHMKA U KOH/ieHCaTopa. JHeprus 3/1eKTPOCTaTUUeCcKoro moJisl.

12. DneKTpUUeCKU TOK, CHJIa U MJIOTHOCTb TOKA.

13. 3akoH Oma. ComnpoTuBieHe MPOBOJHUKOB. PaboTa 1 MoLfHOCTh. 3akoH [IxoyJis-JIeHtia.

14. CTopoHHMe CUIbL. DJIeKTPOABIDKYLLAS CUJla M HarpsbkeHUe. 3aKoH OMa /1J11 HeOJHOPO/IHOT' O Y4YacTKa LieH.

15. TlpaBuna Kupxroda 4151 pa3BeTBIeHHBIX LeTieit.

16. DyiekTponpoBofHOCTL MeTannoB. Hocurenu Toka B MeTa/uiax. HeocTaTOUHOCTB K/1aCCHYeCKOW 37IeKTPOHHON TeOpHH.

17. OneKTpUUeCcKUM TOK B BaKyyMe. TepMO3/1eKTPOHHAs SMUCCHS.

18. YpoBeHs @epMu. DneMeHTH! 30HHOM TeOPWMM KPHCTA/UIOB. 30HHAs CTPYKTypa SHEepPreTMYecKoro CreKTpa 3/eKTPOHOB
TBEpZOro Tesa.

19. MarHuTHOe 1O/l U ero XapakTepucTUKW. MarHuTtHasi WHAYKUusA. 3akoH buo-Casapa-Jlamsiaca. MaruuTHoe mose
JBIDKyLLerocs 3apsifia. 3akoH Amriepa. Cuiia JIopeHua.

20. Teopema 0 LIUPKYJISALIMM BEKTOPAa MarHUTHOW UHAYKLUU.

21. TToTok BeKTOpa MarHUTHOM UHAYKUWHU. Teopema ["aycca /11 BeKTOpa MarHUTHOW MHIYKLIUU.

22. MarHuTHoOe 110Jie CO/IeHOW/a U TOpOoUa.

23. Paborta 1o rnepeMeILeHHI0 TPOBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJTE.

24. JHeprusi MarHUTHOIO I10JIS1.

25. MarHuTHoOe noJie B BelllecTBe. fIBjleHMe HaMarHWYMBaHUs. BeKTOp HaMarHUYeHHOCTH.

26. BeKTOp MarHUTHON UHAYKLMY B BelllecTBe.

27. HanpsbkeHHOCTb  MAarHUTHOrO T0/s.  MarHuTHas BOCIIPUMMYMBOCTb M MarHuWTHas IIPOHMLIaeMOCTb. Teopema o
LIMPKYJIALIAY [I/Is1 BEKTOPa HaIpsKeHHOCTU MarHUTHOTO TTOJIA.

28. Yc10BUS [/ MarHUTHOTO T0JIs1 HA TPaHULie pas/esa JByX MarHeTUKOB.

29. [lnamarHeTvKy ¥ IlapaMarHeTky. deppoMarHeTvKy U Mx cBoicTBa. IIprpoza deppomarHeTriama.

30. fIByeHne 3/1eKTPOMarHUTHOM UHAYKLMK. 3aKoH Papajies ¥ ero BbIBOJ U3 3aKOHA COXPaHeHUs SHePTuu.

31. InAyKTUBHOCTB KOHTYpA. fIBjleHre CaMOUHAYKLIAN.

32. Toku 1py pa3MbIKaHUU U 3aMbIKaHUHU Lieny. B3anmHasg nHaykuus. TeopeMa B3aMMHOCTH.



33. BuxpeBoe 3ieKTpuueckoe noje. ToK cMelleHusl.

34. YpaBHeHus1 MakcBejuia Aij11 3/1eKTPOMarHUTHOIO I0JISL.

35. Kosiebare/mbHbINA KOHTYp. YpaBHeHUe KosiebaHuit B KosiebaTe/TbHOM KOHTYDE U €ro pellieHue.

36. BeiHy)K/]eHHbIe 3/1eKTpruecKue KonebaHus B KonebaTenbHOM KOHTYpe. SIBjieHue pe3oHaHca.

37. IlepeMeHHBI} 5/1eKTPUYECKUI TOK. MOIIJHOCTS, Bblfie/sieMasi B Llel1 [lepeMeHHOro ToKa. [lelicTByrolye 3HaueH!sl ToKa U
HarpspKeHusl.

38. DyeKTpoMarHuTHeIe BOJHBL. [IuddepeHiianbHOe ypaBHeHHEe 37eKTPOMarHUTHOW BOJHBI U €ro pelileHue. BekTop
IToitTynra.

39. CeeToBble Jyuu. 3aKOHBI FreoMeTprueckor onTuKU. [IpuHiun ®epma.

40. LleHTpUpOBaHHbIE ONTUYECKKE CUCTEMBI. JIUH3bL. PopMyia TOHKOH /MH3bI. [TocTpoeHre H300paXkeHUH B TUH3aX.

41. KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTepdepeHLust CBeTa. Y C/IOBHe MaKCUMyMOB U MUHUMYMOB.
MeTozb! HabmroeHys HHTepdepeHLIUH CBeTa.

42. VInTepdepeH1Iys CBeTa B TOHKUX I/IeHKaxX U IJIaCTUHKAX.

43. Kosblia HetoToHa.

44. Mudpakiiys cBeTOBBIX BOIH. Metoz 30H @peHerisi.

45. Indpakuust OpeHenst Ha KPYTIOM OTBepCTrM U Aucke. Cripanbs Openerns.

46. [ndpakius OpayHrodepa Ha OFHON I{eIIH.

47. Nudpakuus OpayHrodepa Ha JUPpPaKIIMOHHOHN peleTKe.

48. [lucniepcus cBeTa. DJIEKTPOHHAS TeOPUs JUCIIEPCUU.

49. EcTecTBeHHBII M MNOJISIpU30BaHHbINA cBeT. [lonsipusaniust cBeTa IpY OTPaKeHWH U TIPeJIOM/IEHMM Ha TpaHulle ABYX
[U37IeKTPUKOB.

50. ITonsipr3anys cBeTa npy NPOXOXKAEHUH Yepe3 aHW30TPOITHbIe KPUCTA/LIbL.

51. TenioBOE U3My4yeHUe U ero XapaKTepUCTHKU.

52. 3aKoHbI Teru10BOro u3myuenus (3akoHel Kupxrocda, Credana — bosbrivana, Buna, dopmysiel Pesnest-JxunHca u [1naHka).

53. ®oTo3ddext. 3akoHbl PoToddhdeKTa U X 00bACHEHHE C TOUKU 3PEHHs] KBAHTOBOM TeOPUHU CBETa.

54. 3¢ dekt KomrroHa u ero ssieMeHTapHasi TeOpHsI.

55. Pa3BuTHe nipe/iCTaBIeHUI O CTPOEHNH aToMa. bopoBcKast Teopusi BOOPOAONOI00HOTO aToMa.

56. KopryckyJ/isipHO-BOJIHOBOM Jlyajii3M CBOMCTB BelllecTBa. BoJiHbI Jie Bpolis u ux cBolCTBa.

57. CooTHollIeHHe HeornpeeseHHOCTel ['elizeHbepra.

58. BosiHoBast GyHKLIYS ¥ ee CTaTUCTAYeCKUN CMBICII.

59. O6iiee ypaBHeHue IlIpeaunrepa. YpasHenue [IpeavHrepa [ijisi CTaljMOHAPHBIX COCTOSTHUH.

60. Yactuiia B oJHOMepPHOU TIOTeHIIMATLHOM siMe.

61. TTpoxoxkaeHre YaCcTHULeH MOTeHI[MaIbHOrO BGapbepa.

62. Bogopoorno/jobHble aTOMbL. JHEpreThuyeckue YpoBHH. IloTeHIManbl BO30yKAeHWs W uoHu3aluu. CIeKTphbl
BO/IOPOZOTIO/I00HBIX aTOMOB.

63. Hepa3mMunuMoCTb OIMHAKOBBIX YacTUL] B KBaHTOBOM MexaHuKe. [Tpuniumn [Naynu. CTpyKTypa sHepreTU4ecKuX ypoBHeil B
MHOTr'03/1eKTPOHHBIX aTOMax.

64. Tunsl CBsi3eil 37IeKTPOHOB B aTOMaXx.

65. Mosiekysa Bojopoja. dPusnueckas mpyupoia XMMHUUeCKOU CBsi3v. VIoHHast M KOBajleHTHasi CBSI3U.

66. DyieKTpOHHBIe, KOJiebaTesIbHbIe U BpalllaTe/lbHble COCTOSTHHASI MHOTOaTOMHBIX MOJIEKY/I. MOeKy/IsipHble CITeKTPHI.

67. DyieMeHTBl KBaHTOBOW TEOPHUU W3/Iy4yeHHs. BBHIHYXKIeHHOe M CIIOHTaHHOe Hu3/iydeHWe (OTOHOB. [IpvHIMN pabOTHI
KBaHTOBOI'O reHepaTopa.

68. Ctpoenure aTomMHoro sigpa. Mogenu gapa. fepHele peakijuu. 3aKOHbI COXPaHEHUS B SIZIEPHBIX pPeakLUsX.

69. PasyioakTBHBIe NIpeBpallleHus sifiep. Peakius sigepHoro fenenus. LlenHas peakuus fesieHust. S1aepHbIid peakTop.

70. DneMeHTapHbIe YaCTULIbI ¥ UX B3aUMOJENCTBUSI.

3. MeTouuecKe MaTepHaJibl, ONpe/e/sIiIye Mpoue/ypy U KpUTepHU OLleHUBaHUS
c(opMHUPOBAHHOCTH KOMIIeTeH{Hi1 PH MPOBe/IeHNH MPOMe)XXyTOUHOM aTTecTaliu

Kpurtepuu (popMupoOBaHus OLIeHOK 110 0TBETaM Ha BOIPOCHI, BbINIO/THEHHUI0 TeCTOBBIX 3a/[aHUU

- OLIEHKA «OT/JIMYHO» BBICTAB/SIETCS OOYYAOL[EMYCsl, €CM KOJHUYECTBO TPaBW/IbHBIX OTBETOB Ha
Borpockl coctapyisieT 100 — 90% ot ob1iero o6b6Ma 3aZjlaHHBIX BOTIPOCOB,;

- OLI€HKA «XOPOII0» BBICTAB/ISETCS 00yUarOIeMyCsl, €T KOJTMUeCTBO MPABWIBLHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot ob111ero 06bEMa 3aZIaHHBIX BOTIPOCOB;

- Ol[eHKa «y/I0BJIETBOPHUTE/ILHO» BBLICTAB/ISIeTCS O0yuaroIeMycs, eCid KOJMUYeCTBO TPaBU/IbHBIX
OTBETOB Ha TeCToBbIe BOMPOockl —75—-60 % oT o611jero o6bEéMa 3a/laHHBIX BOTIPOCOB;

- OlLIEHKAa «HEeY/I0BJIETBOPHUTETbHO» BBICTAB/SIETCS O0YyUaroIeMycsl, eC/Ti KOJIMYEeCTBO TPAaBUIbHBIX
oTBeTOB — MeHee 60% oT o011iero 06bEMa 3aZJaHHBIX BOTIPOCOB.

Kpurtepuu (popMHpOBaHHUs OLIEHOK I0 pe3y/IbTaTaM BbINO/THEHHS 3aJaHUI
«OT/IMYHO/3aUTEeH0» — CTaBUTCS 3a pabOoTy, BLITIOJTHEHHYO TTOJTHOCThIO 6€3 OITMOOK U HeI0UeTOB.

«Xopo110/3a4TeH0» — CTaBUTCS 3a pabOTY, BBIMOJTHEHHYO TIOJTHOCTBIO, HO TPY HAa/TMUWH B Heli He Gosiee
0/{HOM Herpy0oii omMOKY U OHOTO HefloueTa, He OoJiee Tpex HeJJOUEeTOB.



«Y AOB/IETBOPHTE/IbHO/3aUTeHO» — CTaBUTCS 3a paboTy, ecrm 00yYaroIuiics MPaBUILHO BBITIONHUI He
MeHee 2/3 Bcell paboThl UM JOMYCTUT He Gomee ofHOM rpy0oii omMOKK U IByX He[j0ueToB, He Oojiee offHOI
rpy6oii u ofHOU Herpyboii ommbku, He Gosiee Tpex HerpyObIX OMMOOK, OJHON Herpy0OoM OIMMOKH U ABYX
HeJ/|0ueToB.

«Hey/oB/1IeTBOpUTE/IbHO/HE 3auTeHO» — CTaBUTCS 3a paboTy, ecmd uyHMCI0 OMWMOOK M HEJO0ueToB
TIPEBBLICUIIO HOPMY [IJ151 OLIeHKU «Y/I0BJIETBOPUTETbHO» W/ MPAaBUILHO BBITIOJTHEHO MeHee 2/3 Bceli paboThI.

Buobi owubok:

- 2pybble OWUOKU: He3HaHue OCHOBHbIX NOHSAMUL, nNpasua, HOPM; He3HaHUe Npuemos peuwleHus 3a0ad;
owubKu, nokasvlearujue HeNnpasuibHoe NOHUMAHUeE YCA08Ust NPeO/I0HCEHHO20 3A0aHUSI.

- He2pybble owubKU: HeMoYHOCMU (POPMYAUPOBOK, onpedeneHull; HepayUuOHANbHbIU 8bI60P X00a peweHUsl.

- HeOouembl: HepayUOHA/IbHblEe NPUeMbl 8bINO/AHEHUs 3a0aHUs1; Omoe/bHble N02PeWHOCMU 8 (hOpMyAUposKe
8b180008; HEOPeJNHCHOe 8bINOAHEeHUe 3a0aHUSI.

Kputepuu popmupoBaHus O1jeHOK N0 3aueTy (3K3aMeHy)

«OTIMYHO/3aUTeHO0» — CTYJeHT rpuobpen HeoOXOAVWMbIe YMeHUs M HaBBIKM, IPO/IEMOHCTPUPOBA
HaBBIK MPAKTUUECKOT0 TIPUMeHeHHsI TIOTyYeHHBIX 3HaHWH, He 0Ny CTU/I JIOTUYeCKUX U (aKTHUeCKHX OLIMO0K

«Xopomio/3a4TeHo» — CTYJieHT NproOpes HeoOX0uMble YMeHHs Y HaBBIKHY, TIPO/IEMOHCTPHUPOBA/T HaBBIK
MPaKTUYeCKOro MpUMeHeHHs1 TIOTyYeHHbIX 3HaHWH; IOy CTU He3HaUUTe/IbHble OIMOKM U HETOYHOCTH.

«Y AOB/IETBOPHUTEIHHO/3aUTEH0» — CTYZEHT JJOMYCTHU/I Cyll|eCTBEHHbIe OIINOKH.

«HeypnoB/eTBopuTe/IbHO/HE 3aUTEHO» — CTY/IEHT JIeMOHCTPUpYeT (pparMeHTapHble 3HaHUSI K3yuaeMoro
KypCa; OTCYTCTBYIOT HEOOXOMMble YMEeHHs ¥ HaBbIKH, JJOMYIIeHbl rpyOble OIIMOKH.
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	7. Небольшое тело (материальную точку) массой 2 кг, находящуюся на некоторой высоте над поверхностью земли и имеющую потенциальную энергию равную 400 Дж, отпустили, так что через некоторое время оно упало на землю. Чему равна скорость этого тела в момент падения на землю? Сопротивлением воздуха пренебречь.
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