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O0wmue nosnoxxkeHust

[esnb METOIMYECKUX MATEPUAIIOB MO OCBOCHMIO JMUCHUIUIMHBI - 00ECIIEUUTh 00YyYaromeMycs
ONTUMAJIHYIO OpPraHU3alMI0 IpOolecca M3y4YeHUs AMCLUIUIMHBL, a TAKXKE BBINOJHEHHS Pa3INYHBIX
(bopM caMOCTOSTENLHOM paOOTHI.

OcBoeHMe JUCUMIUIMHBI OCYILECTBIIAETCS Ha ayIUTOPHBIX 3aHATHSAX W B IpoLecce
CaMOCTOSITENIbHON paboThl 00y4datonuxcsi. OCHOBHBIMU BHJIAMH Ay TUTOPHOM pabOThI MO JUCLIUTUIMHE
SBJISIFOTCSL 3aHATUS JICKIMOHHOIO M CeMMHapckoro tumna. KoHkpeTHble (opMbl ayIUTOPHOM pabOThI
o0yyaromuxcst MpeICcTaBIeHbl B Y4eOHOM IUIaHE OOpa3oBaTENbHONW NPOTpaMMbl U B PabOUHMX
IporpamMMax JUCLHILIMH.

W3ydenne pexoMeHAyeTcs HadyaTh C O3HAKOMIIEHUS C pabouell mporpaMMoil JUCIMILIMHBI
(Monyiisi), ee CTPYKTYpOil U cofepkanueM, (POHI0M OLIEHOUHBIX CPEJICTB.

Pabotas ¢ paboyeii mporpaMmMoii, He00X0AMMO 00pPaTUTh BHUMAHUE Ha CIIEAYIOIIEe:

- HEKOTOpbIE pa3/ieibl UM TeMbl AUCUUIUIMHBI HE Pa30MpParoTCs HA JIEKIMAX, @ BBIHOCATCS Ha
CaMOCTOSITENIFHOE HM3y4YCHHE 10 PEKOMEHIYEeMOMY IIepEYHI0O OCHOBHOM U  JIOTIOJIHUTEIBHON
JUTEPATyphl U y4eOHO-METOAMUYECKUM pa3padoTKaMm;

- YCBOGHHE TEOPETUYECKHX TIOJOKEHUH, METOJUK, pacueTHBIX (OpPMYJ, BXOJSAIIUX B
CaMOCTOSITEJIbHO M3y4aeMble TeMbl JUCLUIUIMHBI, HEOOXOAMMO CAMOCTOSITEIbHO KOHTPOJIMPOBATH C
MIOMOIIBIO BOTIPOCOB TSI CAMOKOHTPOJIS;

- COJIep’)KaHHE TEM, BBIHECEHHBIX Ha CaMOCTOSATEJIbHOE M3yueHHEe, B 00s3aTeIbHOM IOPSIKEe
BXOJHT COCTAaBHON YacCThIO B TEMBI TEKYIIIETO KOHTPOJISL M IPOMEKYTOYHOM aTTECTAINH.

Kaxnas pabGouas mnporpaMma IO JAWCUUIUIMHE  CONPOBOXKAAIOTCA  METOAMYECKUMHU
MaTepHajJaMH Mo €€ OCBOCHHUIO.

OtnenbHble yyeOHO-METOJMYECKUE pa3pabOTKU MO JAUCLHUIUIMHE Yy4yeOHble HOCOOUS WU
KOHCIIEKTBI JIEKIIMH, METOIWYECKHE PEKOMEHJALWU 110 BBIOJHEHHIO JA0OpaTOpPHBIX paboT u
pelIeHuIo 3a1a4 U T. 1. pasmenieHsl B OUOC MAY.

OOyyaromuMcs pPEKOMEHJyeTcs INOoaydyuTh B Oubimuoreke MAY yueOHyro mnuTeparypy,
HE0O0X0MMYI0 JUIsl pabOThl Ha BCEX BHMJIAX ayAUTOPHBIX 3aHATHUN, a TaKXkKe JUIsl CaMOCTOSTEIbHOMN
paboTHI 110 U3YUYEHUIO AUCIUTUINHBL.

Buapl yueOHOI paboThl, CPOKM UX BBINOJIHEHUS, 3allJTAHUPOBAHHBIE 10 JUCLUIUINHE, a TaKXkKe
crcTeMa OIICHUBAHUS PE3yJIbTaTOB, 3a(UKCUPOBAHBI B TEXHOJIOTHYECKOHN KapTe JUCIUATUIHHBL:

Taoauna 1 - TexHosoruyeckas KapTa TeKylIIero KOHTPOJIsI M MPOMEKYTOYHOH aTTeCTAMU IO
aucuuiuinHe Gu3MKa I 04HOI (popMbI 00yUeHHsI (IPOMEKYTOUHAS aTTeCTALMS — IK3aMeH, 2
KYpC, 3 cemecTp)

3ayeTHoe I'padux
No KOJIM4eCTBO 0aJVI0B MPOXO0KIAEHUS
) KoHTposibHBIE TOUKH . (Hexesn
min max
cAa4n)
Texymmii KOHTPOJIb
1. | Bemmonzenue u 3amuTa 1a00paTopHBIX padboT 12 16 ITo pacimcanuto
2. | llpakTHyeckue 3aHsATHS 12 16 ITo pacniucanuto
3. | KontponbHas pabora 12 16 1o pacnicanuio
4. | IlocereHue 3aHATHI 12 16 ITo pacniucanuto
5. | CBoeBpeMeHHast caya KOHTPOJIbHBIX TOYEK 12 16 [To pacnincanuto
HUTOIo 60 80
IIpoMekyTOUHAS aTTECTANMA IK3aAMEH»
Ouenka «5» - 20 6amios, «4» - 15 0aos, DK3aMeHaIoOHHas
10 20
«3» - 10 6ammoB ceccust
HTOI'OBBIE BAJLJIBI ITO TMCHUIIJIMHE 70 100




Tadoauna 2 - TexHosornyeckasi KapTa TeKylero KOHTPOJsA U MPOMEXKYTOYHOH aTTecTAlMU 1O
AUCHHUIIMHE PU3NKa NI 0YHOH (popmMbI 00ydeHHsl (MPOMEKYTOYHAS AaTTeCTALMS — «3a4er», 1
KYPC, 2 cemMecTp)

3ayeTrHoe
I'padux
KOJIHY€eCTBO
Ne KoHTpoJbHbIE TOUKH NPOXO0KIACHUSA
banuos (Hemesn caavm)
min | max
Texkymuii KOHTPOJIb
1. | Boimonnenue u 3amuTa 1a60paTOpHBIX padoT 12 20 ITo pacniucanuto
2. | IlpakTuyeckue 3aHITHS 12 20 ITo pacniucanuto
3. | KonrponbHas pabota 12 20 ITo pacnimcanuio
4. | lloceuieHue 3aHaTuit 12 20 1o pacniicanuio
5. | CBoeBpeMeHHas cllaya KOHTPOJIBHBIX TOYEK 12 20 ITo pacnimcanuio
HUTOI'O 60 100
IIpome:kyTOUHASI ATTECTAIUS «3a4€T»
| UTOTOBBIE BAJLIBI IO JMCHUILIMHE | 60 | 100 | 3auernas memens

Tabéauua 3 - TexHonoruyeckass KapTa TeKylero KOHTPOJISI U MPOMEKYTOYHOI aTTecTallMU IO
aucuuniaune ¢Guluka 15 04HO-3204HOW (opMbI 00ydyeHHs1 (MPOMEXKYTOUHAS ATTECTAUA —
IK3aMeH, 2 Kypc¢, 4 cemecTp)

3aueTHoe I'padux
Ne KOJIMYECTBO 0aJI0B MPOXOKAEHUSI
- KoHTposbHbIE TOYKH . (Hemenun
min max
cAa4M)
Texyuuii KOHTPOJIb
1. | BeimonHeHue u 3amura JIabopaTopHBIX paboT 12 16 ITo pacniucanuto
2. | IlpakTHueckue 3aHATHS 12 16 [To pacnicanuto
3. | Konrponbshas padora 12 16 Jk3TMEHAIMOHHAA
ceccHst
4. | IlocereHue 3aHATHI 12 16 ITo pacniucanuto
5. | CBoeBpeMeHHasl caya KOHTPOJIbHBIX TOYEK 12 16 JK3AMCHAIHOHHAS
ceccHst
HUTOI'O 60 80
IIpoMe:kyTOUHAsI aTTECTANMA IK3AMEH»
Ornenka «5» - 20 6ayioB, «4» - 15 6ayuios, DK3aMeHaIHOHHAas
10 20
«3» - 10 6annoB ceccus
NTOI'OBBIE BAJIJIBI TO AUCIHUIIJIMHE 70 100

Taomuna 4 - TexHoJIOrHYeCKasi KapTa TEKYIIero KOHTPOJISI U MPOMEKYTOYHOH ATTeCTAIIMH 110
AucHHILTHHEe (U3NKa IS 0YHO-3204HOil (opMbI 00y4YeHHs1 (MPOMEKYTOYHASI ATTECTAIMS —
«3a4eT», 1 Kypc, 2 cemecTp)

3averHoe
I'padux
KOJI4eCTBO

Ne KonTtpoabubie TOUKH MPOXO0KIEHUS

Oas08 (Hemeau cIavu)

min | max
Texkymuii KOHTPOJIb
1. | BemmosHeHue U 3amnyra J1abopaTopHBIX padoT 12 20 ITo pacnincanuto
2. | IlpakTuyeckue 3aHITHS 12 20 [To pacnimcanuto
DK3aMeHalMOHHAast
3. | KonrponbHas pabota 12 20 !
ceccust




4, | Ilocelwenue 3aHATUI 12 20 [To pacnircanuio
5. | CBoeBpeMeHHas ciaya KOHTPOJIbHBIX TOUEK 12 20 IK3AMEHAIHOHHAS
ceccust
UTOI'O 60 100
IIpomMe:KyTOYHAS ATTECTAIMS «324€T»
UTOTOBBIE BAJLTBI IO AUCHMUITIJIAHE 60 100 2 K3aMceeHciI§;°HHa“

Pabota mO wu3yYeHHWIO AWCHUIUIMHBI JODKHA HOCHTH CHUCTeMaTH4ecKuid xapaktep. s
YCIIEUIHOTO YCBOGHMs TEOPETHYECKOro Marepuaiga MO IpelaraéMol AHUCHUILUIMHE HEOOXOIUMO
PETYJISIPHO TOCeIaTh JIEKIUH, aKTUBHO paboTaTh Ha Y4EeOHBIX 3aHATHUSAX, BBINOJIHATH IMHCbMEHHBIE
paboThl 1O 3aJaHUI0 TpenojaBareisi, IEepeunuThIBaTh JICKIUOHHBIA MaTepuall, 3HAYUTEIbHOE
BHUMAaHHE YJIEIATh CAMOCTOATEIILHOMY U3YYEHUIO JUCLUIIIMHBL.

BaxXHbIM yCIIOBMEM YCHEIIHOIO OCBOCHMS IUCLUIUIMHBI SABJIACTCA CO3JaHHE CAMHUM
00y4aroImuMcsl CUCTEMBI MPAaBUIBLHOM OpPraHM3allMM TPYJa, MO3BOJISIIOIIEH pacHpeleluTh YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHHM C KAJIEHAAPHBIM YUEOHBIM Ipa(uKOM.

1. MeToauueckue PE€KOMEHAAUH IIPH paﬁoTe Ha 3aHATHUAX JICKIHHOHHOI'O THIIA

K 3aHATHAM JIEKIIMOHHOTO THUMA OTHOCATCSA JIEKIMU M UWHBIE Yy4yeOHbIE 3aHsITHS,
npeaycMaTpuBaroIIre MPENMYIIECTBEHHYIO iepeaady yueOHoi nHpOopMAany IpenoaBaTeIeM.

Jlexiusi mpencTaBisgeT co0OM IMOCIeAOBaTEIbHOE H3JIOKEHUE MpernoiaBaTeieM y4eOHOro
MaTrepuaia, Kak IPaBUJIO0, TEOPETHYECKOro Xapakrepa. Llenb JISKHMOHHOrO 3aHATHsS — OpraHu3anus
[EJICHAIIPABICHHON MO3HABATENbHON JESITeNbHOCTH OOYYAIONIMXCs IO OBJIAJIEHUIO MPOTPAMMHBIM
MaTepuayioM y4eOHON JUCITUTUIMHBI (MOIYJIs).

B psane ciydaeB Inekuusl BBINONHSET (PYHKIHMIO OCHOBHOTO MCTOYHHMKA WHGOpMaIuy,
HanpUMep, TPU OTCYTCTBHUH YUYEOHHKOB W YYEOHBIX IMOCOOWH; B ciydae, KOTJa HOBBIC HAay4YHBIC
JaHHbIE TI0O TOW WJIM MHOW TEME HE HAIIM OTPaKEHUS B y4eOHUKAaxX; OTICNIbHBIC pPa3fesbl U TEMbI
OUYEHb CIIOKHBIE JIJIS1 CAMOCTOSITENILHOTO U3YyUYEHHS] 00yYatOIIMMHUCS.

B xone mpoBeneHus 3aHATHUN JEKIMOHHOTO THMA HEOOXOJUMO BECTH KOHCIIEKTHPOBAHHE
M3J1araeMoro MpernoaaBaTesieM MaTepuaa.

Haubonee TouHO M MOJPOOHO B XO€ JIEKIMHU 3aHUChIBAIOTCS CIEAYIOIINE aCleKThl: Ha3BaHHUE
JIEKIMH; TUTaH; UCTOYHUKU WH(OpMAIMU 1O TeMe; TMOHATUS, OINpPEACICHHS; OCHOBHBIE (POPMYIIBL;
CXEMBI; IIPUHIIUIIBI; METOIBI; 3aKOHBI; TUIIOTE3BI; OLIEHKH; BEIBOJBI U IPAKTUUYECKUE PEKOMEHIALUH.

KoHcnekt — 3To He TouHas 3aluch TEKCTa JIEKLMH, a 3alHUCh CMBbICTA, CyTH Yy4eOHOM
uHpopmannu. KoHCHEKT mumiercs isi TMOCTAEAYIONIero YTeHUs U 9TO 3HAYUT, YTO (POPMBI 3amlHCH
clenyeT naenaTb TaKUMH, YTOOBI MX MOXHO ObUIO JIETKO M OBICTPO MPOYUTATh CHYCTS HEKOTOpOe
Bpemsi. KoHcnekT nomkeH oberyaTh HOHMMaHUeE U 3allOMUHaHuE Y4eOHO# nHpOopMaIIiH.

Pekomenayercs 3amaBaTh JIEKTOPY YTOYHSIOLIME BOIPOCHI € IEJbl0  yriayOsieHus
TEOPETUUYECKUX IOJIOKEHUH, pa3pelIeHUs] IPOTUBOPEYUBBIX cUTyalui. [Ipyu MOAroToBKE K 3aHATUAM
CEMHHApPCKOI0 TUIIAa MOXKHO J0pabaThiBaTh CBOM KOHCIEKT JIEKIIMH, Jiejlas B HEM COOTBETCTBYIOILIKE
3aMucH U3 U3YYSHHOH JINTEPATyphl, YKa3aHHOU B paboueil mporpaMme TUCHUTUTHHBI (MOITYJIs).

Temaruka nexnuit naercst B paboueil mporpaMme JUCIIHTITHHBI (MOIYJIS).

2. MeToanyeckue peKOMEHAAUMHU 110 OATO0TOBKE U padoTe HA MPAKTHYECKUX U

JIa00PATOPHBIX 3aAHATHAX

IIpakTnyeckoe 3aHsaTHE — 3TO (POopMa OpraHuzalMu y4yeOHOIo Impolecca, Mpeanoiararonast
BBITIOJIHEHHE CTYACHTaMU MO 3a/IaHHUI0 M MOJI PYKOBOJCTBOM IPENOaBaTesi OJHOM MM HECKOJIBKUX
mpakTUYecKkux padoT. M ecim Ha JIEKIIMM OCHOBHOE BHUMAaHHWE CTYJEHTOB COCPEIOTOYHMBACTCS Ha
pa3bsICHEHUH TEOPUU KOHKPETHOW y4eOHOW AMCUMUILIIMHBI, TO MPAKTUYECKHE 3aHSTHUS CIyXKaT AJis
00y4eHus1 METO/IaM €€ MpUMEHeHHUsl. [ TaBHOW MX IeNbI0 SBISAETCS YCBOSHHWE METO/a MCIOIb30BAHMS
TEOpUH, TPUOOpPETEHHE TMPAKTHUUECKUX YMEHUH, HEOOXOMUMBIX I H3YUYEHHUS TOCIEAYIOUINX
JTUCIIUATIITNH.



IToAroToBKy K MpakTU4YECKOMY 3aHATHIO JIy4Yllle HAYMHATh CPa3y K€ IOCIIE JIEKIUH 110 TaHHOU
TEMEe WIM KOHCYJIbTallMM TmpenojaaBatens. HeoOxoaumMo mono0paTh JHTEparypy, KOTOpas
pPEKOMEH/I0BaHa [yl MOJArOTOBKHM K 3aHATHUIO U IPOCMOTpeTh ee. JIrobas Teopernueckas mpodiema
JIOJKHA OBITh OCMBICIIEHA CTYIEHTOM C TOYKH 3PEHUS €€ CBSA3H C PEaIbHOM JKU3HBIO U BO3MOYKHOCTHIO
peaM3alyy Ha IPaKTUKE.
Ta6auna 5. — IlepeyeHb NPAKTHYECKHUX 3AHATHH
Ne
n\n

1 2
Ounas ¢popma

1 kypec, 2 cemecTp
KunemaTuka nocTynaTesbHOrO M BpalaTEIbHOTO ABUKECHUSI.
JIMHaMMKa OCTYNATEIbHOIO JBUKECHHUSL.
JInHaMuKa BpalaTeabHOIO JBUKEHUS.
MoneKyJsipHO-KMHETHYECKas TeOpHsi. DIIEMEHThI CTATUCTHYECKON (DU3HKH.
OcCHOBBI TEPMOJIMHAMUKH.
DneMeHThl PU3NYECKON KMHETUKH.
DNEeKTPOCTaTHKA.
DJIIEKTpUYECKOE I0JIE B BEILIECTBE.
[TOCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

2 Kypc, 3 ceMecTp

TeMbl NpaKTHYECKUX 3aHATHI

OO (N[OOI~ |W|IN |-

MarnseTtusm.

DnexkTpoMarHuTHas MHAYKUMs. Y paBHeHHusi MakcBesuia.
["apmoHnueckue kKojedaHus. DIeKTpuIeckue KoyiebaHusl.
WuTepdepeHiys MOHOXpPOMAaTHYECKUX BOJIH.
Hudpaxuus cera. [lonspusanus cera.
B3aumojielicTBUE CBETA C BELIECTBOM.

W3mydeHue yepHOro Tena.

B3aumoneiicTBre (hOTOHOB C 3J€KTPOHAMH.

BosiHOBBIE CBOWCTBA YaCTHII.

OO (N0 WIN |-

OuHo-3a04Hasi popma

1 kype, 2 cemecTp
1 | KunemaTuka  MOCTYNaTeJbHOIO M BpallaTelbHOro  JABWXKEHUA.  J(MHaMuka
IIOCTYNATEJIBHOTO M BPAalIaTEJIbHOTO IBHYKEHUSI.
2 | MonekynsipHO-KHHETHYECKast Teopusi. OCHOBBI TEPMOTMHAMHKH.
DneKTpoCcTaTHKa. DNEKTPUUYECKOE 0JIE B BEIIECTBE.
[TOCTOSIHHBIN 3JIEKTPUYECKHUM TOK.

2 Kypc¢, 3 ceMecTp

Marnetusm. YpaBHeHus Makcaeinia.
WnTtepdepennus ceeta. Audpaxuus ceeta. [lonsgpuzanus ceera.
W3nyyenue yepHoro tena. BzaumoseiictBue (OTOHOB C 2JIEKTPOHAMH.
BosHOBBIE CBOMCTBA YaCTHII.

w

o

AWIN|F

Pemenue 11000 3a1a4M CKJIAAbIBAETCHA U3 YeThIPeX 3TANOB:
1. AHanu3 conepkaHus 3aa4u, KpaTKas 3aluch yCIOBUH U TpeOOBaHMIA;
2. [Touck cnocoba pelieHust ¥ COCTaBJICHUE €ro IUIaHa;
3. Pemenwne 3anaun, npoBepka MPaBUIBHOCTH U 0(OPMIICHHE PEIICHNUS;
4, OO6cyxeHne pemeHus 3aa9m.

IlepeyeHb KOHTPOJIBHBIX BONPOCOB, KOTOPble MOIYT ObITh PEKOMEHJAOBAHBI /sl NPOBeAEHUs!
aHaJIN3a yCJIOBHUSA 3a1a4H:
1. O kakoM 00bekTe (MaTepuanbHasi TOUKa, TBEPJIOE TeJO, AealbHbIN ra3, peajbHblil a3,



TOYCYHBIH 3apsi, 3apsHKEHHOE Teo, JJIEKTPUYECKOe I0JIe, MArHUTHOE MOoJe M T.N.) HJCT PeYb B
3agaue?

2. O kakoM siBIICHHHU (IBIKCHUE, HArPEBaHUE, OXJIAKACHUE, pacIIMpPEHUE, CKAaTHE U T.J1.)
UJET peub B 3a1aue?

3. B kakux ycloBUsAX HAXOIUTCS OOBEKT?

4. B kakux ycioBusX NpoTeKaeT siBjeHue (mpouecc)?

5. Kakyro Benmnuuny (XapakTepuCTUKy 00BEKTa WU SIBJICHUS ) HY)KHO HalTH?

6. 3HaeTe JI1 BBl OIpe/iesieHIe NCKOMOMN BETMYUHBI?

7. Pa3mepHoii nin 6e3pa3MepHO ABIISETCS HCKOMas BETMYUHA?

8. CkansipHON MM BEKTOPHOM SIBIISIETCS UICKOMAsl BEIMYMHA?

9. W3BecTHa 11 BaM eIMHUIA U3MEPEHUS HCKOMOW BETHYHHBI?

10. B eauHuUIax Kakoil CUCTEMBI HY>KHO CUUTATh UCKOMYIO BEIUUUHY?

11.  TlocrosiHHA WM IEpEMEHHA UCKOMas BEJIMYKHA B IIPOIIECCE, OMMCAHHOM B 3aj1aue?

12. Kakue BeIMYMHBI JaHBI B YCIOBHHU 331auu?

13.  3uaere 11U BBl ONpe/eNICHUS 3aJaHHBIX BEJIMYUH?

14. ConepKUT 1 YCIOBUE 33]a4l BEJIMUHHBI, 3a/IaHHbIE B HEABHOM BU/JE?

15.  3HaveHHs KaKuX BEMYHH HYKHO B3STh U3 CIIPABOYHBIX TaOIHIL?

16.  MoxHo 11 siBiIeHHE (TIpoIiecc), OMUCaHHOE B 337a4e, U300pa3uTh CXeMAaTUIHO?

17.  IlpumepHblii IIaH pelICHUS HECTaHJAPTHBIX 3ajau:

18.  HMwmeercst 11 MeXIy UCKOMOH M 33/JJaHHBIMU BETMYMHAMH KOCBEHHAs (yHKIIMOHAJIbHAS
CBsI3b?

19.  BcrnomHuTe, pemanach JU BAMU paHee aHAIOTUYHAs 3a1a4da?

20.  MoHO 71 B IaHHOM 3a/1a4e MPUMEHUTH 3TOT K€ METOJ peIIeHUs?

21.  MoxHo 1H pa3OuTh 3a7a9y Ha HECKOJIBKO 0oJiee MPOCThIX?

22.  MOXHO JH pelINTh 3a/1a4y B IPECIbHBIX Cydasax?

23.  Henb3s mm 3amaqy chopMyIupoBaTh nHave?

24.  MoxHo 1u npuAyMaTh 6osee gocTynHyto 3anady? bonee o0uryo? bonee yactHy0?

IMocsienoBaTeIbHOCTD ONEPANNIA MPYU PelIeHNH 3a/1a4:

Kakas BenmmumHa onpeensiercs: B 3a/1a4¢;

OOBeKT UM sIBIeHHE, 0 KOTOPOM UJET peydb B 3a/1a4e;

3HaueHus BCJIIMYKMH, YKa3aHHBIX B TCKCTEC 3a/1a4U;

3HaueHus BEIMYUH, B3ATHIX U3 TAOIUI] M CIIPAaBOYHUKOB.

UYucnoBsle 3HaUEHUS BCEX BEJIMYUH pekoMmeHyercsa Opath B CU, ecnu 3T0 crienuanbHO
HE OTOBOPEHO B YCIIOBHUH 3a/1a4H.

6. BriGop maTemaTmyeckoW ~Mojenw Uil OMHMCaHUS  (PU3MUECKOro  Ipolecca,
npuBeeHHOTO B 3amade. (OOocHOBaHWME Takoro BbiOOpa. HeobxomuMo y4yuThHIBaThH, 4YTO
MareMaTndeckasa MOACJIb - 3TO TOJIBKO HpI/I6J'II/I)K€HI/I€ K )ICﬁCTBI/ITCHI)HOCTH, HO BCE€raa UMECTCA OT-
JU4YKe OT Hee.

ko

1. CocraBiieHne CHCTEMbl YpaBHEHMH (3amuch (QOpMyJ), CBA3BIBAIOMIEH HCKOMYIO
BEJIMYMHY C BETUYMHAMH, 33JaHHBIMU B YCJIOBHUHM 3a/1a4H.

8. [IpoBenenne  HEOOXOAMMBIX  MaTe€MaTHYECKMX  IpeoOpa3oBaHUNW U BBIBOJ
OKOHYATEeJIbHOTO YpaBHEHUS 3a/1auH (pelieHue 3a1auu B 00I1eM BHIE).

9. ITpoBepka pa3MepHOCTEH: €CIM OHM COBIAJAIOT B O0OEHMX 4YacCTSIX PaBEHCTBA, TO 3TO
NEPBBI MPU3HAK MPABUILHOCTH MOJyYE€HHOH BaMU (OPMYJIBL.

10.  TloxacraHoBKa B KOHEYHYIO (OPMYITY YHCIIOBBIX 3HAUCHWH BEITMYWH W BBIUMCIICHHUE

pesyabTara. [lomMHHTE, YTO YHCIO 3HAYallMX LU(P B KOHEYHOM pe3ysibTaTe ONpeAessiercs He
BO3MOXKHOCTSIMU MUKPOKAJIbKYJISITOPA, a IPaBUJIaMU MPUOITMKEHHBIX BRIYUCICHUH.

11.  OrmeHka MONy4EHHOTO pe3yjibTaTa C TOYKH 3PEHHUS 3]paBOTO CMbICNIA (pe3ysbTaT
JIOJI’KEH COOTBETCTBOBAThH PEaIbHOCTU U ObITh pa3yMHBIM)

AHaJM3 peleHust 3a1a4M:
1. Emié pa3 BHUMaTENIbHO MPOCMOTPUTE YCIOBUE 33/1a4U U XOJ1 €€ PEIICHHUS.



2. Brigenue TeopeTHUSCKUE TIOJI0KEHUS, HCXOJIS U3 KOTOPBIX BBl PEIIMIIN 33129y .
3. BcnomuuTe, BCTpedanuch M BaM paHee 3a7aud TaKoro THIIA.
4, [TonbITaliTeCh OTHICKATh HOBBIM, OOJiee palMOHAIBHBIN WU Oosee OOmMiA Ccrocod

pELIeHUS 3aa4H.

S. BersBuTE TO MOJIE3HOE, UTO AAJI0 BaM pEIlIeHUE JTaHHOH 3a1a4H.
6. O0600uTe pe3ynpTaT perieHus STO! 3a/1a4i U TOAyMaiTe, Py PelIeHnH KaKuX 3a7ad

BBI MOTJIM OBl MCIIOJIB30BaTh €r0 B ,Z[aJ'II:HCﬁHICM.

IIpumepHoOe conep:kaHue NPAKTHYECKUX 3aJaHUM

1)

2)

3)

4)

1)

2)

3)

4)

5)

1 kypec, 2 cemecTp.
KunemaTnka nocrynarebHOro M BpalaTeJJbHOI0 IBHKECHH.
JIBU>KeHre MaTepUalbHOM TOUKH 3a1aH0 ypaBHeHueM L(t) = A-(1 cos ott] sin ot), roe A
= 0,5 M, ® = 5 pag/c. Haueptuth Tpackroputo Touku. OnpeneanuTb MOAYIb CKOPOCTH U
MOJyJIb HOPMaJIbHOTO YCKOPEHUS.
Touka nBwxkercs B IUIOoCKocTH (Xy) mo 3akoHy: x=A-t, y=At-(l-at), rne A u o -
II0JIO’KUTENIbHBIE TIOCTOSIHHBIE, t - BPEMSI.
Haiitu: a) ypaBHeHHWe TpaekTOpHMM TOYKH  y(X); HW300pa3suth ee Trpaduk;
6) CKOpOCTb M  YCKOPEHME TOYKM B  3aBHUCUMOCTH  OT  BPEMEHU;
B) MOMEHT BPEMEHH, B KOTOPBI BEKTOP CKOPOCTH COCTaBISET Yroi T/4 ¢ BEKTOPOM
YCKOPEHHUS.
JIBuKeHME TOUKH 10 OKPYKHOCTH paanycoM R = 4 M 3agano ypaBHenuem = A + Bt +
Ct’,rne A=10m B = -2 wm/c, C =1 m/c’. HaiiTu TaHTeHIMATbHOE HOPMATIBbHOE U
MIOJIHO€ YCKOPEHUS TOUYKA B MOMEHT BpEMEHH t = 2 C.
Koneco Bpamaercss BOKpYr HENOABMKHOM OCH TaK, YTO YIOJI €r0 MOBOPOTA 3aBUCHUT OT
BpeMeHH kak ¢ = At?, rie A = 0,2 pan/c?. HaiiTu monmHoe ycKOpeHHe TOUKH Ha 000je
KoJleca B MOMEHT BpeMEHH 2,5 C, €Clu JIMHEWHas CKOPOCTb TOYKH B 3TOT MOMeEHT 0,65
m/c.
JlMHAMHKA MOCTYNATEJbHOI0 U BPAIIATEJILHOIO.
[Hap maccoit 10 kr u paguycom 20 cM Bpalaercs BOKPYT OCH, MPOXOJALIEH uepe3 ero
neHTp. YpaBHEeHHE BpalleHus Imapa uMeeT BuA @ = A + B-t? + C-t%, rne B=4 pan/c?,
C=—1 pan/c®. HaiiTh 3aKOH W3MEHEHHMS MOMEHTA CHJ, JEHCTBYIOIIMX Ha mIap.
Onpenenuts MOMEHT CHJI B MOMEHT BPEMEHH 2 C.
Ha ogHopoassIli criomHoN uiuHAp Maccel M 1 paauyca R HamoTaHa nerkas HAThb, K
KOHILy KOTOPOM NPUKPEIUIEHO TeI0 Maccsl m. B MoMeHT t = 0 cucrema nmpuiia B
neuxkenue. [IpeneOperast TpeHHEM B OCHU LMJIMHJIPA, HAWTH 3aBUCUMOCTb OT BPEMEHHU:
a) yIJI0BOM CKOPOCTHU IIMIMH/IPA; 0) KWHETHYECKOW SHEPIUU BCE CUCTEMBI.
["opu3oHTaIbHBIA TOHKUN OJHOPOIHBIN CTEPKEHb MAacChl M M JUIMHBI | MOXkeT cBOOOHO
BpaIllaTbCsl BOKPYT BEPTHUKAJIBHOM OCH, NMPOXOASIIEH 4epe3 €ro KoHel. B HekoTopsli
MOMEHT Ha JIPYroil KOHEIl CTEep>KHS Hadajla JEeWCTBOBAaTh MOCTOsIHHasA cwia F, koropas
BCE BpEMs NEPIEHIUKYIIIPHA K IIEPBOHAYAIBHOMY ITOJIOKEHHIO TOKOMBILIETOCS CTEPHKHS
Y HallpaBj€Ha B TOPU30HTAJIBHOM IUIOCKOCTH. HalTH yrioByrO CKOPOCTH CTEP)KHS KAk
(YHKIIHIO €ro yria noBopoTa U3 Ha4aJbHOTO MOJI0KEHUS.
HaiiTn MOMEHT HepIuu: a) TOHKOTO OJHOPOIHOTO CTEPKHS OTHOCUTENIBHO OCH,
NEPIEHIUKYIJISIPHON K CTEP’KHIO U ITPOXOALIEH Yepe3 ero KOHeEL, €CIIM Macca CTEPKHSA m
U ero juHa l; 0) TOHKOM OAHOPOIHON MPSIMOYTOIBHON TUIACTUHKYA OTHOCUTENIBHO OCH,
IIPOXOJAIIEH MEPIEHIUKYIISIPHO K INIOCKOCTH IUIACTUHKU YEPE3 OJHY U3 €€ BEPLIMH,
€CJIM CTOPOHBI TUIACTUHKY a U b, a ee Macca m.
Ha kparo ropusoHTanbHO#N u1aTdopMbl, UMEIOLIEH GopMy UcKa PaguycoM 2 M, CTOMUT
yenoBek Maccoil 80 kr. Macca mnatdopmsl paBHa 240 kr. [Inargopma mosxeT Bpamarbscs
BOKPYT BEpTHKAJILHOW OCH, MpOXoAsiIeil uepes ee uentp. [Ipenebperas TpeHuem, HalTH,
C KaKkoW YTJIOBOW CKOPOCThIO OyneT Bpamarbes miaaTdopma, €Cid 4elIOBeK OyaeT UATH
BJIOJIb €€ Kpasi CO CKOPOCTBIO 2 M/C OTHOCUTENIBHO TIaT(OPMBI.
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UYenoBek cToUT B HeHTpE ckaMbh JKYKOBCKOTO M BMECTE C HEW BpallaeTCs MO WHEPIIHH.
Yacrora Bpamenus 0,5 c~!. MOMEHT MHEpIMH Tella YeJOBEeKa OTHOCHUTEIBHO OCH
BpamieHus paBeH 1,6 kr-M2. B BEITAHYTBIX B CTOPOHBI PyKaxX 4eloBeK JEPXKHT MO THpE
Maccoi 2 Kr kaxjas. Paccrosnue mexay rupsmu 1,6 M. Onpenenurs 4acToTy BpallleHus
CKaMbHU C YEJIOBEKOM, KOIJla OH OMYCTUT PYKH M PACCTOSTHUE MEX]y TUPSIMU CTAHET
paBHbIM 0,4 M. MOMEHTOM MHEPLIUK CKaMbU ITPEHEOPEYD.
K npyxunHbiM Becam mnojBemnieH Onok. Yepe3 OJIOK MEpPeKUHYT IIHYp, K KOHIAM
KOTOPOTO MpHBs3anu Ipy3sl Maccamu 1,5 kr u 3 kxr. KakoBo Oyzer mokasaHue BECOB BO
BpeMs IBIKEHUS Tpy30B? Maccoii 610ka 1 IHypa npeHedpeysb.
HeOounbiioe Teno mycTUiIM CHU3Y-BBEPX MO HAKJIOHHOM IMJIOCKOCTH, COCTABJISIIOLIEH Yol
15° ¢ ropuszonTom. Haiitu ko3ppuiimeHT TpeHus, eciu BpeMs MobeMa Tejla 0Ka3ajaoch B
2 pa3a MeHbIIIE BPEMEHH CITyCKa.
Ha skBarope c¢ BwicoThl 500 M Ha MOBEPXHOCTh 3emuM MagaeT Tejao (0e3 HavyaabHOU
CKOpOCTH OTHOCHTENbHO 3emiu). IlpeHeOperasi compoTuBIEHHEM BO3AyXa, HAWTH, Ha
KAaKO€ pacCTOSHUE U B KaAKyIO0 CTOPOHY OTKJIIOHUTCS OT BEPTUKAJIM TEJIO IPH MaJICHUH.
Snpo artoma pacmagaeTcss Ha JBa ockomka Maccamu 1,6:10P kr um 2,4-10% kr.
Ornpenenutb KUHETHYECKYH0 3HEPIHI0 BTOPOI'0 OCKOJIKA, €CJIM SHEPTHsl IEPBOr0 OCKOJIKA
paBHa 18 u/lx.
He6Gonpiioe Teno HayMHAET CKOJB3UTh C BBICOTHI h 1O HAaKIOHHOMY elooy,
nepexoAdmeMy B TOJIYOKPY)KHOCTh panuyca h/2. IlpeneOperas TpeHHeM, HAWTH
CKOPOCTH T€Jla B HAMBBICIIECH TOUKE €r0 TPACKTOPHUH (IIOCIIE OTPBIBA OT KeI00a).
Yactrma maccbl m UCIbITala CTOJKHOBEHUE C IMOKOMBIIEHCS 4YacTHUEW Maccel M, B
pe3ylibTaTe KOTOPOro YacTHIla M OTKJIOHMJIACh Ha YTOJ 7/2, a yacTuiia M OoTCKo4MiIa 1o
yriaom 30° K mepBOHAYaJIbHOMY HAIlpaBJIEHUIO JBM)KEHHS dacTUIbl m. Ha ckosbko
MPOLICHTOB M KAaK M3MEHUJIACh KUHETHUYECKass »JHEpPrus HTOM CHCTEMBbI I[OCIE
CTOJIKHOBEHUS, eciii M/m = 57

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TEOPHH.
Opnna Tperh Mosiekyn azora Maccod 10 r pacmanach Ha aToMbl. OnpenenuTh MOJIHOE
YHCIJIO YaCTHII, HAXOSIIMNXCSA B raze.
B 6amnonax BmectumocTbio 20 11 u 44 11 conepxurcs ras. JlaieHue B nepBoM OanioHe
2,4 MlIla, Bo BTOpoM- 1,6 MIla. Onpenenuts oOIIee TaBIEHUE M MaplUaIbHbBIE MMOCE
coeZIMHEeHus OaNIOHOB, €CJIM TeMIIepaTypa raza ocTajlach MpeKHei.
B U-o6pa3sbiii MaHoMeTp HaiuTa pTyTh. OTKPHITOE KOJEHO MaHOMETpPA COEIUHEHO C
OKPYXAIOIIMM TPOCTPAHCTBOM TMpPH HOPMAIBHOM aTMOC(EPHOM IaBICHUU, U PTYTh B
OTKpPBITOM KOJICHE CTOUT BbIIIE, 4YeM B 3aKkpbiToM, Ha 10 cM. Ilpu 3ToM cBoGoOnHas OT
PTYTH 4acTh TPYOKHU 3aKpbITOro kKosieHa umeer anuHy 20 cMm. Korma oTkpbiToe KOJIEHO
NPUCOEAVHUIN K OauloHy C BO3AYXOM, Pa3HOCTb YpPOBHEM pPTYyTH YBEIUYMIACh U
nocTuriia 3HayeHus 26 cM. Haiitu naBneHue Bo3ayxa B OayuioHe.
Haiitn CcpenHIO0 KHHETHYECKYI0 OHHEPIrHI0 OJHOW MOJIeKyJbl ammuaka NHsz npu
temneparype 27 °C ¥ CpeAHIOI0 SHEPIHI0 BPAILATEIBHOTO ABM)KEHUS ITOW MOJIEKYJIbI
MIpY TOM K€ TEMIIEpaType.
B Oamnone HaxoguTCcs KUCIOPOJ TMPH HOPMANbHBIX YycioBusix. [Ipu HarpeBaHuum m0
HEKOTOpPOW TeMIepaTypbl 4YacTb MOJIEKYJ OKa3ajlach JUCCOIMHPOBAHHOW Ha AaTOMBI.
Crenenn JICCOLMALUN 0,4. Onpenenutb KOHIEHTPaLUHU YaCTULL:
1) mo HarpeBaHus ra3a;2) MOJCKYJSPHOTO KHCIOpOJAa TIOCIE HarpeBaHUS;
3) aTOMapHOro KUCIOpO/1a IIOCIIE HarPEBaHMSL.
Hailitn MOIsIpHYIO Maccy cMecH KMCJIOpOJia Maccoy 25 T 1 a3oTa Maccor 75 T.
3Has (YHKIMIO paclpelesieHUs] MOJIEKYJI IO CKOPOCTSIM, BBIBECTH (hopMyny Hamboiee
BEPOSITHOM CKOPOCTH.
Hcnonb3ys (yHKIHMIO pacrnpeneseHuss MOJEKYJ MO CKOPOCTSM, MOJYYUTh (PYHKIUIO,
BBIPAXAIONIYIO pacrpeiesieHne MOJIEKYJI IO OTHOCUTEIBHBIM CKOPOCTSIM.
HaiiTn n3mMeHeHne BBICOTHI, COOTBETCTBYIOIIEE N3MEHEHMIO AaBieHus Ha 100 Ila, B aByx
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ciyyasx: 1) BOnm3u nmoBepxHoctu 3emin, rae Temmeparypa 290 K, nasnenne 100 klla; 2)
Ha HEKOTOPOH BeIcoTe, rae temneparypa 220 K, naBnenue 25 klla.
Cumnras QyHKIMIO pacipeieleHnss MOJIEKYJI 0 SHEPI UM U3BECTHOMN, BBIBECTH (OpMYyILy,
OTIPENIENIAIONIYIO JIOJIF0 MOJIEKYJI, SHEPTUsl KOTOPBIX MHOTO OOJIbIIE SHEPTUU TEIIOBOTO
JBUKCHHS MOJIEKYJI.
OCHOBBI TEPMOIHMHAMHKH.
Kucnopon npu Hensmennom gasinennu 80 klla nHarpeBaercs. Ero o0bem yBenmuuuBaeTcs
ot 1 M® 1o 3 M3. Onpenenuts: 1) U3MeHeHNe BHYTPEHHEH SHEPTHHE KUCIOPOAa; 2) paboTy,
COBEPILEHHYIO UM NP paclIMpPeHHH; 3) KOIUYECTBO TEIUIOTHI, COOOILIEHHOE ra3y.
Bobruncnute ynenbHbIE TEIUIOEMKOCTH HEOHa M BOJOPOJa MPH HOCTOSHHBIX O00beMe U
JIaBJICHUM, IPUHAMAs 9TH Ia3bl 3a UCaIbHBIC.
Onpenenuth moOKa3aredb aauadaTbl YaCTUYHO JMCCOLMHUPOBABIIETO Ta3000pa3HOTo
a30Ta, CTENEeHb IUCCOLMAlMKA KOTOporo pasHa 0,4.
[lpu agmabGatHOM cCKaTHM KHciaopoia maccoid 1 kr coepmena pabora 100 xJDx.
Onpenenuts KOHEYHYIO TEMIIEpaTypy rasa, €Ciid 0 CXXaTHsl KMCIOPOJ HaxXOIWICSA IpHU
temriepatype 300 K.
Nneanvusiii ra3 coBepmaer uukia Kapno. Temnepatypa oxnagutens paBHa 290 K. Bo
ckoipko pa3 yeenmuutcs KIIJ[ nmxna, ecim temrmeparypa HarpeBaress MOBBICUTCS OT
400 K no 600 K?
Boerancmute KITJ] nmkia, cocrosimero u3 M30TEPMBI, M300apbl M U30XOPBI, €CIH TPH
U30TEPMHUECKOM TIpoliecce 00BbEM HAEANBHOTO ra3a ¢ IOKa3zaTeleM aauadarbl y:
a) yBeJIMUYMBAETCA B h pa3; 0) yMEHbILIAETCs B N pas.
JyeMeHThI GU3NYeCKOl KMHETHKH.
Haiitu cpenHio NmpoaoKUTENTFHOCTh CBOOOTHOTO Mpodera MOJIEKYJ KHCIopoJa Tpu
temnepatype 250 K u nasnenuun 100 Ila.
HaiiTi 3aBUCMMOCTD CpeHEH IITUHBI CBOOOIHOTO TTPOOETa MOJICKYJT HICATBHOTO ra3a OT
JIaBJICHUS IIPU CIIeyIOIUX Mpoueccax: 1) u30XopHoM; 2) nuzotepmudeckoM. M306pa3uth
9THU 3aBUCUMOCTH Ha rpadukax.
Onpenenure ko3pdunmeHt mupdy3nun 1 KodQOUIMEHT BHYTPEHHEro TpPEHHUs a3oTa,
Haxomsmerocs npu temneparype 300 K u maBnenun 105 Ila. [ImoTtHOCTH raza mpu
HOPMaINbHBIX ycaoBusax 1,25 kr/me,
U3 cocyna otkayanu Bo3ayx Ao aasnenus 0,13 [1a. Onpenenure: 1) moTHOCTH BO3ayXa B
cocynie; 2) KOHLEHTpAlMIO €ro MOJeKysd; 3) CpeIHIO JUIMHY CBOOOJHOro mpobera
MoJieky. Jluamerp MoJeKyJs Bo3ayxa npuHATh paBHbIM 0,27 HM. Temneparypa Bo3ayxa
300 K.
Onpenenutb, NpU KaKOM TIpaJMEHTE IUIOTHOCTH YIJIEKUCIOrO Ta3a 4epe3 KaKIbld
KBaJ[paTHBI METP MOBEPXHOCTHU MOYBHI NMPpoupPyHANpYET B aTMOchepy B TeueHue | 9
Macca Taza 720 mr, eciu koadunuent quddysun 0,04 cm?/c.
Hapy’kHas OBEpPXHOCTh KUPIHYHOM CTEHBI TLIOMAABI0 25 M? U TONIIMHON 37 cM HMeeT
temneparypy 259 K, a BHyTpeHHss nmoBepxHocTh — 293 K. momenieHue oramimMBaercs
neKTporuuTod. OnpeaenuTe €€ MOILIHOCTh, €CIM TeMIlepaTypa B IOMEIIEHUU
nonanepkuBaercs noctostHHoU. TeronpoogHocts kupnuya 0,4 Bt/(m - K).
JIEKTPOCTATHKA.
Tonkas GeckoHeuHas HHTh corHyTa mox yrmom 90°. Hutek Hecer 3apsj, paBHOMEPHO
pacripeniesieHHbII ¢ TMHEeHHOM I0THOCTBIO 1 MKKi/M. OnpeaenuTs cuity, 1eCTBYIOIIY IO
Ha toueuHsld 3apsan 0,1 MxKn, pacnosiokeHHbI Ha NPOAOKEHUU OJHOW M3 CTOPOH H
yAAJIEHHBINA OT BEPIIMHBI yIiia Ha 50 cM.
Ha otpe3ke TOHKOro mpsiMOro mpoBOAHWKA IiIWHOW 10 cM paBHOMEpPHO pachpeeicH
3apsa ¢ JIMHEHHON MIoTHOCThIO 3 MKKUi/M. BluMcanTh HanpspkeHHOCTh, CO3/1aBaCMYO
TUM 3apsiioM B TOYKE, DACIOJOXKEHHOW Ha OCH MPOBOJAHMKA U YAAJEHHOW OT
OnypKaiIIero KOHIa OTpe3Ka Ha PacCTOsIHUE, paBHOE JUTMHE 3TOTO OTpPe3Ka.
ITo ToHkOoMy KoOJbIy paguycom 10 cM paBHOMEpPHO pacmpeieneH 3apsll ¢ JMHEHHOU
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miotHocThi0 10 HK/M. OnpenenuTh MOTEHIIMAT B TOYKE, JIE)KAIIEH Ha OCH KOJIbIIa, HA
PacCTOSIHUU 5 CM OT LIEHTPA.
JlBe KOHIIEHTpUUYECKHE MeTauIndecKue 3apsbkeHHble chepsl paauycamu 6 cMm u 10 cm
HecyT cooTBeTcTBeHHO 3apsiabl | HKi u -0,5 K. Halitu HanpsikeHHOCTh MOJIs B TOUYKAX,
OTCTOSAIIUX OT IeHTpa cdep Ha paccTosHusIX 5 cMm, 9 cMm, 15 cm. Iloctpouts rpaduk
3aBucumocty E(r).
JlBe NIMHHBIE TOHKOCTEHHBIE KOAKCHallbHbIE TPYOKH paguycamMu 2 ¢cM U 4 CM HEeCyT
3aps/ibl, pPABHOMEPHO pacrpeieiieHHbIC 10 JJINHE ¢ TMHEHHBIMU TuIoTHOCTAMU | HKI/M 1
-0,5 uKn/m. TlpoctpancTBO Mexay TpyOKamMu 3amoiaHeHO 300HUTOM. OnpeaenuThb
HAIPsDKEHHOCTDh IOJIs1 B TOUKaX, HAXOAAIMXCA Ha paccTosHusAX 1 cM, 3 cm, 5 cM OT ocu
TpyOoK. [locTpouts rpadux 3aBucumoctu E ot 1.

DJlIeKTprYecKoe MmoJje B BelecTse.
DOOHUTOBBIM  CIUIONIHOW IIAp pagdycoM S5 CM HeEceT 3apsij, pPaBHOMEPHO
pacrpeieneHHbli ¢ 06beMHOi mnoTHOCTRI0 10 HK/M®. Onpenenuts HaNpsSKEHHOCTh U
CMEILCHUE 3JIEKTPUYECKOT0 MOJIsl B TOUKaX: 1) Ha pacCTOSHUU 3 CM OT LEHTpa cdepbl; 2)
Ha 1noBepxHocTH cdeprl; 3) Ha paccrosHuu 10 cM  oT ueHTpa cdepsl.
[TocTpouTs rpaduku 3aBucumocteit E(r) u D(r).
JUnHHBI  mapauHOBBIA LMIMHAP paguycoM 2 CM HECeT 3apsji, pPaBHOMEPHO
pacrpesieieHHElii o 00beMy ¢ o6bemHON mmoTHocThio 10 HKm/MS. Onpenemuts
HAIPSDKEHHOCTh M CMELIEHHUE JIEKTPUYECKOro IOl B TOYKAX, HAXOASAIIMXCS OT OCU
muwMHapa Ha paccrosHuu: 1) 1 ceMm; 2) 3 cm. OOe TOYKM paBHOYJANEHBI OT KOHIIOB
mmHapa. [loctpouts rpaduku 3aBucumocteit E(r) u D(1).
CrnomHoit nmapaduHoBbI map paguycoM 10 cM paBHOMEPHO 3apsbkeH ¢ OOBEMHOM
nnotHocThIo 1 MKK/M3. Onpenenuts moTeHIman >1eKTpUIECKOro Mofs B HEHTpPe Iapa u
Ha ero nosepxHoctu. [locTpouts rpaduk 3aBUCUMOCTH MOTEHLUAIA.
Metamudeckuii map paanycoM 5 ¢cM OKpYXeH paBHOMEPHO cioeM (apdopa ToamuHON
2 cM. OnpenenuTs NOBEPXHOCTHBIE INIOTHOCTH CBSI3aHHBIX 3apsiI0OB COOTBETCTBEHHO Ha
BHYTpPEHHEH 1 BHEIIHEH MOBEPXHOCTIX AUAJIEKTpHUKa. 3apsia mapa paseH 10 HKi.
Onpenenuts MNONSAPU30BAHHOCTH CTEKJIA, IOMEIIEHHOTO BO BHEIIHEE 3JIEKTPUYECKOE
T0JI€ HAMPSHKEHHOCTHI0 5 MB/M.
[Toxa3aTp, 4TO Ha TpaHMIE AUAIEKTPUKA C MPOBOAHMKOM IOBEPXHOCTHAS IUIOTHOCTH
CBSI3aHHOTO 3apsifa JAMdJeKTpuka o'= -o (¢ - 1l)/e, roe €- AWdIEKTpUUECKas
IIPOHULIAEMOCTbD, G -[IOBEPXHOCTHAS IIJIOTHOCTH 3apsijia Ha IPOBOJHUKE.

ITocTOSAHHBIN JJIEKTPUYECKHI TOK.
Onpenenuts 3apsn, MNpoWIEAMIMHA IO MHpoBoAy ¢ comporuBieHuemM 3 Om  npu
PaBHOMEpPHOM HapacTaHUM HaNps KEeHUS Ha KOHIax mposoja ot 2 B 1o 4 B B Teuenue 20
C.
DJ1C Garapeu akkymynsaTopoB 12 B, cuna Toka KopoTkoro 3ambikanus paBHa 5 A. Kakyto
HauOOJIBIIYI0 MOIIHOCTh MOXKHO TOJYYMTh BO BHEIIHEH LI€NH, COEIMHEHHON C Takoi
Oarapeeii?
Onpenenuth MIOTHOCTh TOKA B JKEJIE3HOM NPOBOAHMKE JIMHOM 10 M, ecau mpoBon
HaXOJUTCSA MMOJI HaNpsKeHueM 6 B.
Hansl 12 snemenrtoB ¢ O/[C 1,5 B u BHyTpeHHum conportusienueM 0,4 Om. Kak Hy)HO
COEIMHUTH 3TU AJIEMEHTHI, YTOOBI MOIYYUTh OT COOpaHHOM U3 HUX OaTapen HauOOJbIIYIO
CWly TOKa BO BHEWIHEW nenu, umeromend conporusienue 0,3 Owm? Omnpenennts
MaKCHMaJbHYIO CUJTy TOKA.
Cuna Toka B nnpoBojHuke conporusieHueM 100 Om paBHoMepHO HapacTaeT oT 0 10 10 A
B TeyeHue BpeMmeHH 30 c. OmnpeaennuTs KOJWYECTBO TEIIOTHI, BBIICIUBIIEECS 3a ITO
BpEMs B IPOBOJTHUKE.
BHyTpeHHee conpoTuBieHne O0aTapen akKyMyJasTopoB paBHO 3 OM. CKOJIBKO MPOIIEHTOB
or TouHoro 3HaueHus OJIC cocTaBiseT MNOTPEIIHOCTb, €CIH, U3MEpsAs pPa3HOCThb
MOTEHIIMAJIOB Ha 3akMMax Oarapeu BOJIbTMETpOM ¢ compoTusieHreMm 200 OM, NpUHATH
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ee paBHoit DJIC?
2 kypec. 3 cemecTp.
Marunerusm.
ITo xpyroBomy BUTKY paauyca 100 MM U3 TOHKOIO IpOBO/IAa HUPKYJIUPYET TOK 1 A.
HaiiTy MarHuTHY10 MHIYKIMIO: @) B LIEHTPE BUTKA; 0) Ha OCH BUTKA B TOYKE, OTCTOSILEH
oT ero 1eHTpa Ha 100 mm.
Tok I Teuer mo UIMHHOMY HpPSIMOMY NPOBOJHMKY, CEYEHHUE KOTOpPOro uMmeeT (opmy
TOHKOr0 IOJIyKojbla pazumyca R. HalWTu MHAYKIUIO MarHUTHOIO MO B LEHTPE
KPUBU3HBI MOJIYKOJIbIIA.
ITo ceueHMIO MPOBOJHMKA PABHOMEPHO paclpeseNieH TOK MIIOTHOCThI0 2 MA/M?. Haiitu
LUPKYJISLUI0 BEKTOPA HAIIPSHKEHHOCTH BJIOJIb OKPYKHOCTH PAUYyCOM 5 MM, IIPOXOZSILEH
BHYTpU MPOBOJIHUKA U OPUEHTUPOBAHHOM TaK, 4TO €€ IIOCKOCTh cocTaBiseT yroua 30° ¢
BEKTOPOM IUIOTHOCTH TOKA.
[lo tonkoMy crepxHi0 miuHoM 20 cM paBHOMepHO pacopeneneH 3apsa 240 uKi.
CrepxeHb TPUBEICH BO BpalleHUE C TOCTOSHHOW YIJIOBOM ckopocThio 10 pan/c
OTHOCHUTEJIBHO OCH, MEPHEHAUKYJSPHON CTEP)KHIO M MPOXOJAILIEH 4Yepe3 ero cepeauHy.
Onpenenutb: 1) MarHUTHBI MOMEHT, OOYCJIOBJIEHHBIM BpalleHUEM 3apsKEHHOI'O
CTEpXHS; 2) OTHOLIEHHME MAarHUTHOIO MOMEHTa K MOMEHTY HMITYJIbCa, €CJIU CTEP’KEHb
nmMeeT maccy 12 r.
[lepnenaukynsipHO MarHuTHOMY nouto ¢ uHaykuen 0,1 Tia Bo3OykJ1eHO 37eKTpuiecKoe
noje HanpsbkeHHOCcTbio 100 kB/M. IlepneHaukynssipHO 0OOMM MOJSIM JBHXKETCS, HE
OTKJIOHSSICH OT NPSIMOJMHEWHONM TPAacKTOPHM, 3apsDKEHHAs 4YacTULA. BBIYMCIHTH
CKOPOCTb YaCTHIIBI.
[TpoTOHBI YCKOPSIIOT B IMKJIOTPOHE TaK, YTO MAKCHUMAaJIbHBIM pajnyC KpPUBHU3HBI HX
tpaekropuu 50 cM. HailiTu: a) KMHETHYECKYIO HEPruI0 NMPOTOHOB B KOHIIE YCKOPEHMS,
€CJIM MHAYKLUUS MarHUTHOrO mojs B HukioTpoHe 1 Tu; 6) MUHMMaIbHYIO YacTOTY
reHeparopa LUKIOTPOHA, NMPU KOTOPOH B KOHIE YCKOPEHHUS IMPOTOHBI OyayT HMETh
KMHETH4ecKyto sHepruto 20 M»aB.
I[lnockuit KOHTyp, MomAgb KOTOporo paBHa 300 cM2, HaXOAUTCA B OJHOPOTHOM
MarHuTHOM nosie ¢ uaaykuuen 0,01 Ta. ITnockocTs KOHTYpa NepHeHANKYISIPHA JIMHUAM
UHAYKIUH. B KoHType moanepxuBaercss HeM3MeHHBIH Tok 10 A. Ompenenuts paboTy
BHEIIHUX CHJI 0 IIEPEMEIICHUIO KOHTYpa C TOKOM B 00JIaCTh MPOCTPAaHCTBA, MAarHUTHOE
10JIE B KOTOPOU OTCYTCTBYET.
Ha >xene3noe konplio HamoTaHo B oauH ciod 200 BuUTKOB. OmpeneinuTb 3HEPTUIO
MarHUTHOTO TOJIs, €CIIU NP TOKe 2,5 A MarHUTHBINA MOTOK B kene3e paseH 0,5 MBO.
HampspkeHHocTh  MarHuTHOro mojss B Mead paBHa | MA/M.  Omnpenenuts
HAaMarHMYEHHOCTb MEIM ¥ MAarHUTHYIO HWHAYKLHIO, €CIM HM3BECTHO, 4YTO YZAENbHas
MarHuTHas BOCTIPHUMYUBOCTH -1,1-10° m¥/kr.
DJIEKTPOMArHUTHAsl MHAYKIUsA. Y paBHeHnss MakcBeJia.
[Inockuii KOHTYp, IUIOMaAh KOTOPOTO paBHA 25 cM2, HAXOAMTCS B OJHOPOIHOM
MarHuTHOM 1none ¢ uHAaykoued 0,04 Tn.  OnpenenuTe MarHUTHBIA — TOTOK,
MPOHU3BIBAIOIINI KOHTYpP, €CJIH IUIOCKOCTh €ro coctaBisieT yroa 30° ¢ JUHHSMH
WHAYKIHH.
KBanparHast mpoBoJIoUHass paMKa CO CTOPOHOH a M MPsSMOIl MPOBOJHUK C MOCTOSITHHBIM
TOKOM [ j1e3xat B 01HOM TI0CKOCTH. IHAYKTUBHOCTB U CONIPOTUBIIEHUE PAMKH paBHBI L 1
R. Pamky nosepHynu Ha 180° BOKpPYTr CTOpPOHBI, OTCTOAIIEH OT MPOBOJHHMKA C TOKOM Ha
paccrosHue b. HaiiTi koiaMuecTBO 37eKTpru4ecTBa, MPOTEKIIee B paMKe.
[TpoBoAHMK Macchl m CKOJB3UT 0€3 TPEHHs MO JIBYM JUIMHHBIM IPOBOJSAIIUM peibcaM,
pAacIoNo’KEHHBIM Ha paccTossHuM | apyr oT apyra. Ha neBoM KOHIE pelbChbl 3aMKHYTHI
conporusieHueM R. Cucrema HaxoguTcs B OJAHOPOJHOM MArHUTHOM  IIOJIE,
NEePIEHIUKYJIIPHOM K IJIOCKOCTH KOHTYpa. B MoMeHT t = O cTepHIO COOOIIMIN BIIPABO
HavyaJIbHYI0 CKOpocTh Vo. [IpeHeOperasi cOpOTUBIEHUEM PEIbCOB U CTEPXKHS, a TaKKe
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CaMOWHIYKITMEH, HAWTH: a) pacCTOSHHE, MPOWICHHOE CTEp)KHEM JO0 OCTaHOBKH; 0)
KOJIMYECTBO TEILIa, BBIAEJIEHHOE IIPU 3TOM Ha CONpPOTHUBIIEHUH R.
Inomaas muacTHH KoHaeHcaTopa 60 cM2, MepBOHAYANBLHOE PACCTOSHHE MEXKLY HUMH
0,43 cm, 3apsa Ha Kaxjaoi mmactuHe koHaencatopa 107° Ki. ITnacTunbl KoHmEHcaTopa
CTaJI Pa3[BUIaTh CO CKOPOCTbIO 3 MM/MMH. OnpeaenuTs MIOTHOCTh TOKA CMELIEHUS B
KOHJIeHcaTope depe3 220 ¢ mociie Havajia ABUKEHUS IJIACTUH, €CIIM: a) 3apsibl IUIaCTHH
OCTAalOTCsl IOCTOSAHHBIMU; O) Pa3HOCTh NOTEHLMAIOB MEXIY IUIACTUHAMHU OCTaeTCs
IIOCTOSIHHOM.
[To MenHOMY IPOBOIY, CEYEHMEM KOTOPOTO SIBISETCS KpYyr, UMEIOIIMH paaunyc 2 cM,
tedeT TOk 500 A. Onpenenuts MHAYKIMIO B TOYKAX, OTCTOSIIMX OT OCH INPOBOAA HA
paccrostauu 0,5 u 5 cm. IToctpouts rpaduk 3aBucumoctu B=f(r).
[Tnockwuii BO3MYIIHBIN KOHICHCATOP, OOKIAIKH KOTOPOTO UMEIOT ()OpMY JUCKOB paamyca
6 cM, TIOAKIIOUEH K MEePEMEHHOMY CHHYCOMIAIBHOMY HANpPSKeHHI0 uactoThl 1000 c¢2.
Haiitn OTHOIICHME AMIUIMTYJHBIX 3HAYEHWM MArHUTHOM M JJIEKTPUYECKOW SHEPrUu
BHYTPH KOHJIEHCATOPA.
[lnockasi snexTpomarHutHas BoyiHa ¢ yactotod 10 MI'm pacmpocrtpansiercs B ciabo
npoBoJsIIel cpeae ¢ yheapHoM mpoBoauMocTeiol0 MCM/M M IUAIEKTpUYECKOH
IIPOHULIAEMOCTBI0, paBHOU 9. HaliTh OTHOIIEHNE aMILIUTY/] TOKOB IPOBOJIMMOCTH U TOKa
CMELLEHHUS.

I'apMonnueckne KoebaHus. JieKTPpUIeCKHe KOJIeOaHus.
Hanummre ypaBHeHHE TapMOHHUYECKOTO KoJleOaHUsl TOUKH, €CJIM €ro aMIuIuTyaa 15 cm,
MaKCHMaJIbHast CKOpOCTh KouseOmomieiicst Touku 30 cm/c, HadanbHas ¢a3za 10°.
Touka ydacTByeT OJHOBPEMEHHO B JIBYX FapMOHHUYECKHMX KOJEOaHMSX, HIPOMCXOIAIINX
BO B3aMMHO IMEPHEHAUKYJISIPHBIX HANpPAaBICHUSIX U ONHUCBIBAEMBIX YPaBHEHUSIMU X =
3cosot, cM u y = 4cosot. OnpenenuTe ypaBHEHHE TPAEKTOPUU TOUKHM U HAYEpTHUTE €€ ¢
HaHECEeHHEM MacIiTada.
JIBe TOukH J1eXxatr Ha JIyye U HaXOJIATCS OT UCTOYHMKA KojeOaHHi Ha pacCTOSIHUU 4 M U 7
M. [lepron konebanuit 20 MC 1 CKOPOCTh pactpocTpaHeHus: BOJIHBI paBHa 300 Mm/c.
Omnpenenurte pazHocTh (ha3 KonebaHU ITHX TOYEK.
Ba JMHAMHUKa PacIoJI0KEHbl Ha PaCCTOSIHUM 2,5 M IpyT OT JIpyra U BOCIPOU3BOJAT OJIUH
U TOT K€ MY3BIKAJIBHBII TOH Ha ONpPEAENEHHOW YacTOTe, KOTOPBIM pPErUCTpUPYETCS
NpUEMHUKOM, HaXOASIIMMCS Ha paccTosHuu 3,5 M OT UeHTpa AuHaMukoB. Ecnu
OpuEMHHUK TepeBUHYTh OT ILEHTPAJbHOM JIMHUM NapajjielibHO JUHAMHUKAM Ha
paccrosiHue 1,55 M, To OH QuKcupyeT mepBbli HHTEPPEPEHLIUOHHBIH MHUHHUMYM.
CkopocTb 3Byka 340 m/c. OnpenenuTe 4acToTy 3ByKa.
B konebaTenbHOM KOHTYpe MHAYKTUBHOCTh KaTymiku L = 2.5 MI'H,
a emkoctu KoHaeHcatropoB Ci1 = 2 Mx® um C2 = 3 wmxd.
Kongencarops! 3apsnunu no HanpsbkeHus 180 B u 3aMxHyu
kmod.  Haiitm: a) mnepuon coOCTBEHHBIX — KoneOaHuil; 0)
aMIUIMTYAHOE 3HaYEHHE TOKA Yepe3 KaTyIIKY.

HNuTepdepeHunss MOHOXPOMATHYECKHUX BOJIH.

Ha Tonkyto mienky (n=1,33) magaer napaniesbHbli MydoK 0enoro cBera. YToul najeHus
520, TIpu KaKoif TOMIMHEE TIEHKH 3ePKATbHO OTPaKEHHBIH CBET OyeT Hanbonee CUIBEHO
OKpallieH B kenThli 1BeT (A=0,60 Mxm)?

IInocko-BeINTyKIIass CTEKISHHAs JUH3a C paauycoM KpuBH3HbBI 40 cM compukacaercs
BBIIYKJION MOBEPXHOCTBIO CO CTEKJISHHOW IJIACTMHKOW. IIpu 3TOM B OTpa’k€HHOM CBETe
paanyc HeKoToporo koibia 2,5 mMm. HaGmronas 3a JaHHBIM KOJIBLIOM, JIMH3Y OCTOPOXKHO
OTOABUHYJIM OT IUIACTUHKU Ha 5 MKM. Kakum cran paauyc 3Toro xosbua?
[Imocko-BhIMyKnasi CTEKJISIHHAA JMH3a C paguycoM KpuBH3HBI 40 cCM compukacaeTrcs
BBIIYKJION MOBEPXHOCTBIO CO CTEKJISTHHOW IIACTUHKOMU. IIpn 3TOM B OTpaX€HHOM CBeTe
paanyc HeKOToporo koibua 2,5 mm. HaGmronas 3a JaHHBIM KOJIBLIOM, JTMH3Y OCTOPOXKHO
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OTOJIBUHYJIM OT IUIACTUHKH Ha 5 MKM. KakuM ctai paguyc 3Toro KoJibia?
Paccrostnue mexy 1BymMsl KOre€peHTHBIMM ucTouHMKamu csera (0,5 mxMm) paBHO 0,1 MM.
Pacctosnue Mmexny uHTep(EpeHIMOHHBIMU IOJIOCAMHM Ha JKpaHe B CpelHed dYacTu
UHTEepPEPEHIIMOHHON KapTHHBI paBHO | cM. OnpenenuTts pacCTOSIHUE OT UCTOYHHUKOB JI0
JKpaHa.
[ToBepXHOCTH CTEKISTHHOTO KIMHA OO0pa3yrT Mexay coboii yronm 0,2'. Ha kiuH
HOPMaJbHO K €ro MOBEPXHOCTU MaJaeT IMy4OoK Jydell MOHOXPOMAaTHYECKOro CBETa C
JuHOHM BoJHBI 0,55 MkM. OnipeienuTh MUPUHY HHTEPHEPSHIIMOHHON TTOJIOCHI.

JAndpaxuus ceera. [lonsipuzanms ceera.
Cger ¢ A=589,0 HM majgaeT HOpMaIbHO Ha JU(PPAKIHUOHHYIO PEUIETKY C MEepHoaAoM 2,5
MKM, coxaepxamyro 10000 mTpuxoB. HaiiTu yrimoByio mmpuHy Iu(paKImOHHOTO
MaKkCHMyMa BTOPOTO MOpsIJIKa.
[Inockas MoOHOXpOMaTHYecKass CBETOBas BOJHA I[aJaeT HOPMAJIbHO Ha Kpyrjoe
orBepctue. Ha paccTosHuM 9 M OT HEro HaxOIHUTCS PKpPaH, TJe HAOIIOJAI0T HEKOTOPYIO
TuGpakIUOHHYI0 KapTuHy. Jluamerp oTBepcTus yMmeHblnwid B 3 pasa. Haiitu HOBOE
paccTosiHhe, Ha KOTOpPOM HAJ0 IOMECTHUTb OJKpaH, YTOObI IIOJyYUTh Ha HEM
TUGPaKIUOHHYI0 KapTHHY, NOJ00OHYI0 TOH, YTO B MpEIbIAylIeM cliydae, HO
YMEHBILEHHYIO B 3 pasa.
Mexly TOYEUHBIM HCTOYHHKOM CBETa M 3KPaHOM MOMECTWIH Auadparmy ¢ KpyribiM
OTBEPCTHEM, PaJAUYC KOTOPOrO MOXXHO MEHSTh B Ipoliecce ombiTa. PaccrosHus oT
nmuadparMsel 10 UICTOYHHUKA U SKpaHa paBHbI 100 cm u 125 cM. OnpenenuTs ATUHY BOJTHBI
CBETa, €CJIM MAaKCUMyM OCBEIIEHHOCTH B HEHTpe AU(PPAKIMOHHOW KApTUHBI HA DKpaHe
HaOMrogaeTCs Ipu 1 MM U CIeAyOIMUA MakcuMyM TipH 1,29 Mm.
[Tpy HOpMaIbHOM MAJEHUM CBETa Ha MPO3PAvYHYIO NU(PAKLMOHHYIO PELIETKY IIWPUHBI
10 MM oOHapy»XeHO, YTO KOMIIOHEHTHI XenToil nuHuM Hatpus (589 u 589,6 HM)
OKa3bIBAIOTCS pa3pellieHHbIMH, HAUYMHasI C IATOro Mnopsiika cnekrpa. OUeHUTh: a) Nepuos
9TOM pemeTku; O0) MpU KakoW IIMPUHE PEIIeTKH C TaKUM >K€ IEPUOJOM MOXKHO
pa3peuuTh B TPEThEeM MOpsAKe AyOJaeT CIeKTpaIbHOM JIMHUM C IJTUHOM BOJHBI 460 HM,
KOMITIOHEHTBI KOTOpOTo oTinnyatorcs Ha 0,13 HM
[Ty4ok ecTeCTBEHHOro CBETa MaJaeT Ha CUCTEMY M3 6 HUKOJIEH, MJIOCKOCTh MPOIMYCKaHUs
U3 KOTOpbIX TMOBepHyTa Ha yroia 30° OTHOCUTENBHO IUIOCKOCTH IPOIyCKaHUS
npenpiayiero Hukois. Kakast 4yacTe CBETOBOIO MOTOKA MPOXOIUT UEpE3 3Ty CUCTEMY?
Ha nosepxHocTh BOABI 1oAa yriioM bprocrepa magaeT mMydoK IUIOCKOMOJISIPU30BAaHHOTO
cBeta. [InmockocTh KosnebaHUIl CBETOBOTO BEKTOpAa COCTaBISIET yros 45° ¢ INIOCKOCThIO
nagenus. Haiitu ko3 pumrent orpaxenus.
Cremnenp nonspu3alMy YacTHYHO mossipu3oBaHHoro cmera 0,25. Haiitu oTHomIeHue
WHTCHCUBHOCTU TOJISPU30BAHHOM COCTABJIAIOIIEH JTOrO CBETAa K HHTEHCHUBHOCTHU
€CTECTBEHHOW COCTaBJISIONIECH.

B3aumoaeiicTBue cBeTa ¢ BeIECTBOM.

Ha wmerannuueckylo maacTHHY HampaBieH Iy4OK YJIbTPaduOJIETOBOIO H3JIy4YEHUs
(A=0,25 mxm). POTOTOK IpeKpamaercs Mpyu MUHUMAIBHOW 3aJIepKUBAIOLIEH Pa3HOCTH
noreHuuanos 0,96 B. Onpenenuts paboTy BbIX0J1a 3JIEKTPOHOB U3 METalIa.
Ha nosepxHocTh MeTaiIa najaeT MOHOXPOMATUYECKUN CBET ¢ AIUHOW BOJIHBI 0,1 MKM.
Kpacnas rpanuna dororddexra 0,3 mxm. Kakas nons sHeprum GpotoHa pacxojyercs Ha
COOOIIeHNE PNIEKTPOHY KHHETUYECKON SHEPruu?
®ortoH npu >3¢pdexre KomnTona Ha cBOOOJHOM 3J€KTpOoHE ObUI paccesH Ha yroa m/2.
Onpenenuts ummnyssc (B MaB/c), nprHoOpeTeHHbIH 3JIeKTPOHOM, ecii Heprus (GoToHa
1o paccestaust Obuta 1,02 MaB.
@®oToH ¢ JUIMHOM BOJHBI 15 mM paccessics Ha CBOOOAHOM 3IIEKTpoHE. J[nMHA BOJHEI
paccestHHOrO (hoToHa 16 M. OrnpenenuTs yroj paccessHusl.
OnpenenuTb  JHEPreTHUYECKYI0  OCBEIIEHHOCTh  (OOJIY4YEHHOCTb)  3€pKaJbHOM
MMOBEPXHOCTH, €CJIU JaBJIEHUE, TPOU3BOAUMOE U3nyueHreM, paBHo 40 mklla. M3nydyenue



MaJaeT HOPMAJIBHO K TOBEPXHOCTH.

6) JlaBnenue cBera ¢ JUIMHON BOJHBI 40 HM, MNAJAKONIETO HOPMAJIbHO HAa YCPHYIO
MOBEPXHOCTh, paBHO 2 HIla. OnpenenuTs 4rcio GOTOHOB, Majaromux 3a Bpems 10 ¢ Ha
momazps 1 MM? 9TOH MOBEPXHOCTH.

N3nyyeHue yepHOro teJia.

1) Usnyuenume CoiHIA IO CBOEMY CIEKTPaJbHOMY COCTaBy OJHM3KO K H3IYYCHHIO
a0COIOTHO YEepHOro Teja, Uil KOTOPOT0 MaKCUMYM HCITyCKaTelIbHOH CIOCOOHOCTH
npuxoautcs Ha aiuHy BonHbl (0,48 wmkMm. Haiitu Maccy, tepsemyro ColiHileM
€XKECEeKyHIHO 3a cueT u3nyyeHus. OueHuTh Bpemsa, 3a Kotopoe Mmacca CoiyHIa
yMeHbIINUTCA Ha 1%.

2) Tlotok m3myueHus abcomoTHO yepHoro tena 10 kBr. MakcuMyMm SHEpruM H3IydYeHHUS
npuxoautcs Ha uiMHY BoiHbl 0,8 MkM. Omnpenenuts momans S U3Iydarolien
MIOBEPXHOCTH.

3) BcnencrBue wu3MeHeHHS TeMIEpaTypbl YEpHOTO Tella MAaKCHMYM — CIEKTPaIbHOM
mioTHoctu cMectuics ¢ 2,4 Mkm Ha 0,8 MkM. Kak u BO CKOJBKO pa3 M3MEHWIHCH
PHEpreTHyYecKass CBETUMOCTh TeJda M MaKCUMajbHas CIEKTpajbHas IUIOTHOCTh
SHEPreTUYECKOU CBETUMOCTH?

4)  DTaJlOH eJMHUIIBI CHJIbI CBETA - KaHJelNa - MPEACTaBIIseT cOOOW MOJIHBINA (M3Tydaronuii
BOJIHBI BCEX JUIMH) H3JTydaTelb, MOBEPXHOCTh KOTOporo momansio 0,5305 mm? nmeer
TeMIIepaTypy 3aTBep/ieBaHus IuIaThHBL, paBHyro 1063 °C. Omnpenenuth MOIIHOCTH
U3JIyqaTels.

5) UMznyuenwe CojHIIA O CBOEMY CIIEKTPAJbHOMY COCTaBy OJM3KO K H3IYYCHHUIO
a0COIOTHO YEepHOro Teja, Uil KOTOPOTO MAaKCUMYM HCIYCKaTelbHOH CIOCOOHOCTH
npuxoautcss Ha amHy BosHbl (0,48 wmkM. Haiith maccy, tepsemyto ColiHieM
€XKECEeKyHIHO 3a cueT u3nyyeHus. OueHuTh Bpemsa, 3a Kotopoe wmacca CoyHLa
yMeHbIIUTCs Ha 1%.

BoJsiHOBbBIE CBOliCTBA YacTHII.

1) Kakywo 5HEeprur0 HEOOXOIMMO JIOMOJHHUTEIHLHO COOOIIUTH JJCKTPOHY, 4YTOOBI €ro
nebpoiineBckast JIMHA BOIHBI yMeHbImiack ot 100 1o 50 mm?

2)  OIeHUTh HAMMEHBIIHNE ONIMOKHU, C KOTOPHIMH MOXHO OIPENEIUTh CKOPOCTh AJICKTPOHA,
NpOTOHA U IIapuKa Macchl | Mr, €ciu KOOpAMHAThl YacTUIl MU LIEHTpa IIapuKa
YCTAHOBJIEHBI C HEOIPEJIETIEHHOCTIO | MKM.

3) Bo CKOJBKO pa3 OTJIMYAIOTCS IeOpoiiieBcKas JIMHA BOJHBI 3JCKTPOHA, MPOIIEAIIEro
pa3HOCTh MOTEHIMaIOB B 1B, u nebpoilneBckas AJMHA BOJIHBI 3JEKTPOHA, MPOILIEIIIEro
pPa3HOCTh NMOTEeHMaNoB B 1kB?

4)  Yactuiia HAXOJUTCI B OCHOBHOM COCTOSSHUM B OJHOMEPHOW MPSIMOYTOJIBHOM
NOTCHIIMABHON sIME MIMPUHON ¢ aOCOMIOTHO HempoHHIaeMbiMu creHkamu (0<x <I).
Haiitu BepossTHOCTH NpeObIBaHUS YAaCTHUIIBI B CPEIHEN YaCTU NOTEHIUAIBHOMN SIMBI.

JlabopaTopHasi paGoTa — 3TO 3aHATHE, B XOJI€ KOTOPOTO CTYAECHTHl OCBAaUBAIOT KOHKPETHbIE
METOABl ~ M3Y4YeHHMS  JMCLUUIUIMHBL, OOy4aroTcs  OSKCHEpPUMEHTaJbHBIM  clocobaM  aHaiIu3a
NENCTBUTENBHOCTH, YMEHHIO pPadoTaTb C COBpPEMEHHBIM obOopyaoBaHueMm. [Ipu moaroroBke kK
nabopaTopHOil paboTe HEOoOXOAMMO: U3YyYUTh WJIM TOBTOPUTH JIEKIMOHHBIM Marepuan 1o
COOTBETCTBYIOIIEH TeMe; H3yYUTh MaTepHaibl yaeOHO-METOUIECKUX pa3paboToK 10 33aJaHHOH TeMe,
yzensist o0coboe BHUMaHUEe pacyeTHBIM (hOpMyJiaM; MPU BBITOJHEHUH JOMAIIHUX PACUETHBIX 3aJaHUM -
HN3YYUTh, IOBTOPUTH TUIIOBBLIC 3aaHV 1, BBIMIOJIHABIINECA HA Ay JUTOPHBIX 3aHATHUAX.

[Tpu HEOOXOIMMOCTH clelyeT o0palaThes 3a KOHCYIbTallMel K MpenoaBaTeio.

Ta6auna 6. — [lepeyeHb JIaGOPATOPHBIX PadoT

Ne
o\ Tembl 1a00paTOopHBIX padoT
1 2

Ounas popma
1 kype, 2 cemecTp




dusnueckue u3MepeHus 1 00paboTka UX pe3yJIbTaToB.

OmnpeneneHre MOMEHTOB HHEPLIUK TBEPAIX TEJ MO MEPUOY KPYTHIIbHBIX KOIeOaHUH.
Ornpenenenre MOYJIsl CIBUTA BPAILIAIOIIETOCs TBEPAOTO TeJla MPU MOMOIIY KPYTHIBHOTO
MasiTHUKA.

Onpenenenne KodhhUIMEHTA BSI3KOCTH JKUIKOCTH 110 MeToay Crokca.

Uccnenosanue nosne3noit momuocty M KI1JI nCTOUHMKA MOCTOSIHHOTO TOKA.
['pagyupoBanue TepMonapsl.

OO W (N[

2 Kypc¢, 3 ceMecTp
Onpenenenre OTHOIICHUS 3apsja 3JEKTPOHA K €ro Macce METOJI0M MarHeTpOHa.
N3yuenue pacnpeneneHuss MarHUTHOTO MOJISI COJIEHOUAA U ONPEEIIEHUE €T0
UHIYKTUBHOCTH.
N3yueHune nossipusaluu CBETa.
N3yuenue sBiieHH, 00YCIOBICHHBIX AUGMPAKIIUCH.
TemoBoe M3JIyueHUE U €ro XapaKTEPUCTHKHU.

OrnpezenieHne Macchl JJIEKTPOHA U paJiniyca repBoil bopoBckoit opOUTHI aToMa BOIOPO/IA.
OuHo-3a04Has popma

1 Kypc, 2 cemecTp
1 | ®usnueckue u3MepeHus 1 00pabOTKa MX Pe3yJIbTaTOB.
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2 | Onpenenenue ko3¢ duimeHTa BI3KOCTH XKUIKOCTH 110 Metoay Crokca.
3 | UccnenoBanue nosie3noi montHocTd U KITJI McTOYHMKA MOCTOSIHHOTO TOKA.
2 Kypc, 3 ceMecTp
1 | OnpeneneHrie OTHOIICHUS 3apsiaa MJIEKTPOHA K €T0 Macce METOJOM MarHeTPOHa.
2 | V3ydeHue monspu3aiyfy CBETa.
3 | TennoBoe u3nyyeHUE U €ro XapaKTePUCTUKH.
4 | OnpeneneHue Maccel AJIEKTPOHA U paauyca nepBoid bopoBckoi opOUTHI aTOMa BOAOPOA.

MeTtoauyeckue yKasaHusi K BbIIIOJHEHUIO J1a00paTOPHBIX padoT:

1) I'natiok, B.C., fposa, O. 0. (mox pen. mokTopa TexH. HayK, npodeccopa Moposzosa H
H.). JIaGopaTopHbIii NpakTUKyM NO MEXaHHWKE U MOJIEKYJSpHON (u3uke [DIEeKTpOHHBIN pecypc]:
3JIEKTPOHHOE yueOHOe rnocobue no aucuuminie «Pu3nka» Ui CTyAeHTOB-0aKalaBpOB TEXHHUUECKUX
HamnpaBlieHUH U crienuanbHocTeil. — Mypmanck: U3n-so MI'TY, 2013. - 191 c.

2) I'natiok B. C., Mypamosa 3. ®., (mox pea. JOKTopa TeXH. HayK, Ipodeccopa Mopo3oBa
H. H.). JlaGopaTopHblii NMpakTUKyM IO 3JIEKTPUYECTBY M MarHeTusMy. [DJIEeKTpOHHBIH pecypc]:
3JIEKTPOHHOE yueOHOe 1nmocobue no Juciumiinie «Pu3ukay A CTyIeHTOB-0aKalaBpOB TEXHUUYECKUX
HalnpaBlieHU# U crienuaibHocTell. — Mypmanck: U3n-so MI'TY, 2014. — 200 c.

3) BrnacoB A. b., Mopo3os H. H. MeTtoa. pekoMeH1a1uu 1O BBIMOJIHEHHIO JJAOOPATOPHBIX
paboT 1o kypcy obuieit pusuku. — Mypmanck, MBHUMY.

Bonpocsl k 3amuTe 1a00paTopHbIX padoT:
1 kypc, 2 cemecTp.
JlabGoparopHas padora Nel
«PusnyecKkue u3MepeHust 1 00padoTKa UX Pe3yJbTaTOB»

1. Kaxkue n3mepenns Ha3bIBAIOT NMPSMBIMU U KaKUE — KOCBEHHBIMU ?
2. Uro npenacTaBisioT coboi abCcoNOTHASI U OTHOCUTENbHASL TOTPEITHOCTH?
3. Kakass morpemrHOCTh TIOKa3bIBa€T TOYHOCTh H3MepeHui? Yem 0O0yCIOBICHO TOSBICHUE

CHUCTEMAaTUYECKHUX MOTPEUTHOCTEM?

Kakue norpenmHocT Ha3pIBAIOT CIAyYaHBIMU? YKaXUTE UX UCTOYHUKHU.
Kak onpenensitor cucTeMaTuuecKyo NOTrPeIHOCTb B MPSMBIX U3MEPEHUSIX?
Uro Ttakoe nmpomax? Kak MOXHO ero 0OHapyKUThH?

Jl1s1 uero usMepeHue NpoBOISAT HECKOIBKO pa3?

UTto 03HauUaeT KJ1acc TOYHOCTH Tprudopa?

3anummuTe pe3yJbTaT U3MEPEHUN B BUI€ IOBEPUTEIHHOTO HHTEPBAIA.
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10. TIlo xakoil QopMyie pacCUYMTHIBAIOT CpEAHEE KBAJPATUUCCKOE OTKJIOHECHHE CIyYalHOU
BEJIMYUHBI?

11. B kakux ciydasx pOCT YHCJIa M3MEPEHUH HE MNPUBOIAUT K YBEIMYEHHIO ToyHOcTU? UYUem
00YyCJIOBJIEHA MOTPEIIHOCTh B ATUX Cly4dasix?

12. Jlst wero ucnonb3yroT koddduinment CrprogaenTta? Yem onpenensercs ero 3HaueHue?

13.  Kak paccuuThIBalOT JOBEPUTEIBHBIN HHTEPBAI IIPH MPSMbIX U3MEPEHUSIX?

14.  Kakum oOpa3oM HaxoJsAT OTHOCUTEIBHYIO MOTPEHIHOCTh Pe3yIbTaTa KOCBEHHBIX U3MEPEHUI?

JlabGoparopHasi padora Ne2
«OmnpenesieHHe MOMEHTOB HHEPIHH TBEPABIX TeJI M0 MEPHOIY KPYTHIBLHBIX KOJIeOaHU i
1. BriBoa nuddepeHnnanbHOTO ypaBHEHHS TapMOHUYECKUX KoeOanuid. [Teprnoa komebaHui.
2. JluHaMuKa BpaIIaTeIbHOTO JBUKEHUS aOCOIIOTHO TBEPJOrO Tela: MOMEHT CHIIBI, MOMEHT
uHepUud (MaTepuaIbHOW TOYKH, CHCTEMbl MaTepUajbHBIX TOYEK, CIUIONIHOIO Teja), TeopemMa
[IIreiinepa, BEIBOA MOMEHTA HHEPLIMHU JUCKA.

3. OcCHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOTO ABM)KEHUS aOCOIIOTHO TBEPIOTO Tela.

4. JHedopmarus: onpeneseHne, BUIbI aeopmanmu, aOCOMOTHAS U OTHOCUTEIbHAs JedopMaIu,
3aKkoH ['yka nmpu pa3iuyHbIX BUAAX JeQopMaLuu.

S. BriBon nuddepeHnmansHOro ypaBHeHUs KPYTHIIBHBIX KOJIeO0aHMi aOCOIIOTHO TBEPIOTO TEa.
6. BriBoa neproa KpyTHIIBHBIX KoJIeOaHuil aOCOIIOTHO TBEPAOTO Tea.

7. BriBo pacueTHO# GOpMYIIBI IUTSI HICKOMOTO MOMEHTA WHEPINH TeJa.

JlabopaTopnasi padora Ne3
«OmnpenesieHue MOAYJ ISl CABUTa BPAIIAIOIIEr0Ccsi TBEPIOro Tejia MPHU MOMOIIM KPYTHJIbHOTO

MAaSITHUKAa»
1. Onpenenenue aedopmanyy, yrnpyras u Heynpyras gedpopmanuu, Majible 1edpopMaimi,
2. Bunsr nedopmariu, noHsTHE aOCONIOTHON U OTHOCUTENFHOU J1e(hOpMaIlHH.
3. 3akoH ['yka mpu MainsIx nedopmanusx.
4. 3axoH ['yka npu ynpyroi Manoi aepopmanuu casura. @u3nyecKkuil CMbICT MOAYJIS C/IBUTA.
S. 3akoH ['yka mpu ynpyroit manoil aedopmanuu KpydeHus. DU3MUECKHM CMBICT MOZIYJIS
KpYy4Y€HHUS.
6. CBs13p MEXly MOZYJIEM KPYUYEHHSI U MOAYJIEM CABUTA.
7. JluHamMKKa BpalaTeIbHOTO JABM)KEHHS a0COJIOTHO TBEPAOrO Tela: MOMEHT CHJIbl, MOMEHT
UHEepIUH (MaTepUaIbHOW TOYKH, CHCTEMbl MAaTepHAbHBIX TOYEK, CIUIOIIHOIO Tejia), Teopema
[ITeinepa,
8. OcHOBHOE ypaBHEHHUE IMHAMHKH BpAIaTeIbHOTO ABMKEHHS aOCOIIOTHO TBEPJIOTO Tea.
9. BoiBoa muddepeHManbsHOro ypaBHeH!s KpyTHIIbHBIX KosieOaHuil adCOIIOTHO TBEPOTO Tea.
10.  BriBoa mepuoja KpyTHIIBHBIX KoJeOaHHH abCOIFOTHO TBEPOTO Tela.
11.  BsiBog pacueTHOU GOpMyJIbI U1 MOAYIISI KPYUEHUS U MOJIYJISL CIIBUTA.

JlaGopaTopHnas padora Ned
«Onpenesienne KOIPGUINEHTA BA3KOCTH JKHAKOCTH 110 MeToay CTokca»

1. OcHOBHbIE MOJOXKEHUS MOJIEKYJIIpHO-KMHEeTHYecKoi Teopun Beniects (MKT).
2. Kakue mnpouecchl Has3biBaloT “saBiueHHs nepeHoca”? HaszoBute unsBecTHble Bam sBieHus
nepeHoca. Kakas ¢puznueckas BearurnHa NEPEHOCUTCS B KAKJOM U3 3TUX SBJICHUIN?
3. OOBsicHUTE MEXaHU3M IEPEHOCa UMITYJIbca B razax ¢ Touku 3penust MKT.
4. 3anumuTe (BbIBeAUTE) hopMyIty 3akoHa Hbl0TOHA /U1 BSI3KOTO TPEHUS.
5. JluHamMuueckasi BSI3KOCTb (KO?((UIMEHT BS3KOTO TPEHHs) Ta3oB U >KUAKOCTEH, €TUHMIIBI
U3MEpEHUs, 3aBUCUMOCTh OT TEMIIEPATYpPHI.
6. BriBenute pacuetnyro hopMyny ans onpeaeneHus Ko3dduimenTa BI3KOro TpeHus KUAKOCTH
o meroxy Crtokca.
7. 3aBUCUT JHM BeJWYMHA KOA(P(UIMEHTA BA3KOTO TPEHMS >KUIKOCTEH OT BEIWYMHBI YCKOPEHUS

¢BOOOIHOTO IMazeHna?
JlaGopaTopnasi paGora Ne5



«Hccaenoanue nmojiezHo MmomHocTy M KIIJI ncrounnka»

1. Cuna Toka, INIOTHOCTh TOKA. EAMHUIIBI X U3MEPEHHUs, JaTh ONIPEIEICHHUE.
2. VYciioBre BO3HUKHOBEHUS M CYILIECTBOBAHMS 3JIEKTPUUECKOro ToKa. VICTOUHMK TOKa.
3. Croponnue cunbl, ux npupoaa. 3JC u BHYTpEeHHEE CONPOTHBIEHUE HCTOYHMKA TOKA, MX

n3Mepenue. DU3NUECKUN CMBICT AJIEKTPOJBIKYIIEH CHIbL, JEHCTBYIOLIEW B I€MU, Pa3HOCTH
noreHnuanos. [Touemy HanpspkeHHE SBISETCS 00OOIICHHBIM TTOHATHEM Pa3HOCTH MOTEHIIUAIOB?

4. 3akon Oma [Uis HEOJHOPOJHOTO ydYacTKa IelH, A OAHOPOJHOTO YyyacTKa LeMNu, Ui
3aMKHYTOH 11eTiH, B quddepeHnuanboi popme (3akon Oma B nuddepeHnuanbHoi GopMe BEIBECTH).
5. 3akon JIxoyns—Jlenna B muddepennmanbaoit Gopme (BBIBECTH).

6. Momnocte u KIIJ[ ucTouHMka TOKa, IOJ€3Hass MOUIHOCTb, MOLIHOCTb IIOTEpb, MOJIHAS
MOIIIHOCTh UX 3aBUCUMOCTb OT COIIPOTHUBIICHUS U TOKA LIEeTIH (BBIBECTH).

7. Brisectu ¢popmyiny 3aBucumoctu KII/] nctouynmka oT cuiibl TOKa M COMPOTUBIICHUS 1ICTIH.

8. [Ipy kakoM BHEIIHEM M BHYTPEHHEM COINPOTHUBICHUU T[OJE€3HAs MOIIHOCTh Oyzer
MakcHUMajbHa?

JlabGopaTopHas padora Ne6

«I'pagynpoBka TepMonapb»
KoHTakTHBIC SIBIICHUS.
PaGota BbIX0/1a AIEKTPOHOB U3 METAJUIOB U MOJIYIIPOBOJHUKOB.
KonTtakTHas pa3HOCTh NOTEHIMATIOB. [ [pU4nHbI €€ BOSHUKHOBEHHS.
3akoHsl Bosbra.
OnumuTe npupoay Bo3HUKHOBeHUs TepMo-IJ1C u MeTo ee onpeaesieHus.
BriBoa popmyssl ans onpenenenus tepmo-IC.
VnensHas Tepmo-2/1C u ee puznueckuii CMbICIL.
TepMonapsl U X IPUMEHEHHE.
Tepmoanextpuueckue siBieHus (3eedeka, [lenbThe, ToMcOHA) U UX MaTeMaTU4ecKasi 3aIUCh.
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2 Kkypc, 3 ceMecTp.

JlabopaTopnasi paGora Nel
«Omnpeseenne OTHOIEHHS 3apsi/ia )JIeKTPOHA K €ro Macce MeTO0M MarHeTPOHAay
MarHuTHO€ 10JIe ¥ €r0 XapaKTePUCTUKU.
JIMHUY MarHUTHOW WHAYKIUH (TIPAaBUIIO TIPABOTO BUHTA).
3akoH buo-CaBapa-Jlamiaca. MarauTHOe 1ojie JBMKYILErocs 3apsja.
[Touemy sneKTpUYECKH 3apsia MO CBOMM MAarHUTHBIM CBOMCTBAM JKBHUBAJICHTECH JJIEMEHTY
TOKa‘? Cuna Amnepa, HanpaBjeHHE CUIIbI AMIepa.
S. Cuna JlopeHna, HampaBieHue cwibl JlopeHuna. YBenauuuBaeTcs JM HHEPIUs YaCTHIIBI,
nonajaromieit B MarauTHoe nosie? Yemy paBHa pabdota cribl JlopeHma?
6. 3aBUCHUMOCTb TPACKTOPHHU JBMXKEHUS 3apsKEHHBIX YaCTHIl B MATHUTHOM T0JIE OT yIJIa HaKJIOHa
BEKTOpa CKOPOCTH YaCTHIBl K BEKTOPY MAarHUTHOW WHIYKIHMH. BBIBOA (OpMyJN Ui BBIYUCICHUS
napaMeTpoB TPAEKTOPUH (paauyc, MEPHOA, YaCTOTa, IIar BAHTOBOW JIMHUY).
7. BreiBectn opmyiry miist onpeneneHus OTHOLICHHUS 3apsiia dJEKTpOHa K €ro mMacce "MeTo/IoM
Mar’erposa'.

el NS

JlaGopaTtopHasi padora Ne2
«H3y‘leﬂl/le pacnpeaecJicHuss MArHUTHOIO IMOJISE COJICHOU/IA U ONPEACTICHUE €0 UHAYKTUBHOCTH»

1. Pamka ¢ TokoM (Kak BBIOMpaeTCsl MOJO0XKHUTEIbHAs HOPMaJlb K MOBEPXHOCTH PaMKH C TOKOM,
BpaIllaloIMii MOMEHT CHJI, BEKTOP MarHUTHOI'O MOMEHTAa PaMKH C TOKOM).

2. MarauutHoe Toje M €ro XapakTepUCTUKH. JIMHMM MarHUTHOW MHIYKIMM (IIpaBUJIO IIPABOIO
BUHTA). HanpsykeHHOCTh MArHUTHOTO TIOJIAL.

3. [TpyHIMI Cyneprno3uIMN MAarHUTHBIX TOJIEH.

4. MarauTtHas IpOHUIIAEMOCTh CPEIbI.

5. 3akoHn buo-CaBapa-Jlamiaca (BbIBOA HAmNpsHKEHHOCTH MAarHUTHOTO MOJS MPSIMOJMHEHHOro

MIPOBOJHMKA, KPYTOBOT'O TOKA).



6. Hupkynauus BEKTOpa MHIYKUUU MarHUTHOTO OIS MO 33JaHHOMY KOHTYpY. 3aKOH IOJIHOTO
TOKA.

7. [ToTok BekTOpa MHIYKIMH MAarHUTHOTO MOJSl (MAarHUTHBIN MOTOK) (B CIIy4asX OJHOPOJHOTO U
HEOJHOPOJHOI0 MATHUTHBIX IOJIEH).
8. Conenoun. BeiBectu (opmynbl g pacuera MarHUTHOW WHAYKIMH BHYTPH M CHApYKU

0ECKOHEUHO JIIMHHOTO cojieHouAa. BriBecTH hopMyiibl sl pacyeTa MarHUTHON WHAYKIIUM BHYTPH U
CHapy> KM COJICHOM/1a KOHEYHOM JJINHBI.

9. MarnuTHas HHIYKIHS ¥ WHAYKTUBHOCTH COJICHOMAA M Topouza (BbIBON). PU3UUECKUN CMBICT
UHTyKTUBHOCTH.
10.  Hanykmmonusii Tok. IIpaBuno Jlenma. 3akoH snekrpoMarHutHod wuHAyKIuH. OJC
CaMOMHIYKIIUH.

JlaGopaTopHas padora Ne3
«3yvyeHne noJiApu3auu CBETA)
1. [Tonspuzanust cBera. EcTecTBEHHBIM M TNOJSIPU30BaHHBINM cBeT. [IIOCKOCTH moOIsIpU3aIUy.
Crenenp mnomsipuzand. MOTYT JIM NPOAOJbHBIE BOJHBI OBITh  IUIOCKOIOJISIPU30BAHHBIMU?
[lepeuncnure criocoObl MOTyYEHUS TOISIPUIOBAHHOTO CBETA?

2. 3akon Masroca (BbIBOI).

3. [Tonapuzanus npu OTpaXCHHUH U MPEIOMIIEHUH Ha TPaHUIIE ABYX AUAJICKTPUKOB. 3aKOH
bprocrepa.

4. JIBoiiHOoe myuernpenomiieHue. AHU30Tporus BemecTB. OOBIKHOBEHHBIM UM HEOOBIKHOBEHHBIM
ayyu. OnTuyeckas ocb KpucTauia.

5. [Tonspu3zanuonHbie mpu3Msbl (Tpu3Ma HUKOIIS) 1 OJISIPOUIBI (TUXPOU3M).

6. Bpamenne miockocty nosnsipuzanui. ONTHYECKH aKTUBHBIC BemecTBa. OT Yero 3aBHCHUT YTOJ

IMOBOPOTA INIOCKOCTH ITOJIAPU3ALUHU ITPH ITPOXOKACHUU CBETA YCPE3 OIITHYCCKHU aKTHUBHOC BCH_IGCTBO?

JlaGopaTopHas padora Ned

«M3yueHnue siBjIeHMi, 00yCJI0BJIEHHBIX AU paKuuen»
1. BonHoBast onTuka, pamku ee npuMeHeHus. Judpakiuus certa. YcioBHe, NMPH KOTOPOM
HaOmoaercs nudpakuus. [punnun INoitrenca-Openens.
2. Meton 30 @penens (moapoOHO, BKIIIOUas TUIOMAAs m-id 30HBI DpeHens, paguyc BHEIIHEH
rpaHuiibl m-i 30861 OpeHens u aMIuIUTy 1y pe3yIbTUPYIOIIEro KoieOaHusl B IPOU3BOIbHON TOUKE).
3. Hudpakius Ppenens (audpakuus B CXOAMUXCA Jyyax) - AUDpakius Ha KpyrioMm
oTBepcTUH, nudpakuus Ha aucke. Yem omnpenensercs, OyAeT Ju 4nuciao 30H OpeHensi, OTKpbIBAEMBbIX
OTBEPCTUEM YETHBIM WJIM HEUETHBIM.
4. Hudpaxus @paynrodepa (audpakuus B mapaiiesbHbIX JIydax). YClIOBUS TU(PAKIUOHHBIX
MaKCUMyMOB U MHUHUMYMOB. Judpakius Ha AudpakMOHHON pemeTke. YCIoBUs TUPPaKIHOHHBIX
MaKCHMyMOB U MUHUMYMOB JUIsl AU(PPAKIIMOHHON PElIeTKH NP HOPMAJIbHOM U HAKJIOHHOM Ia/IeHUN
CBeTa.

S. CrioHTaHHOE M BBIHYKJIEHHOE U3ITyU€HUE.
6. [Tpuniun paboThl U yCTPOHCTBO J1azepa.
7. CBoiicTBa J1a3epHOT0 M3IydeHUs. TUTIB M HCIIOJIB30BAHNUE JIA3EPOB.

JlabopaTopHasi padora NeS

«TenJioBoe u3JIyuyeHHe U ero XapaKTePUCTHKH»
1. TennoBoe n3nyuyenne. OCOOEHHOCTH TEIIIOBOTO U3TYUYCHHUS.
2. CrnektpanbHasi IJIOTHOCTh DSHEPreTUYECKOW CBETUMOCTH [0 YacTOT€ U JJIMHE BOJIHBI.
OHepreruyeckass cBeTUMOCTh. CHeKTpaibHas TNOIJoOMATeIbHass W OTpakaTelbHas CIOCOOHOCTb.
YepHoe Telno.
3. 3akon Kupxroda u crieactsus U3 Hero.
4. [lokazaTh Ha pUCYHKE KaK pacmpelernsiercs MO CHEKTPY HSHEPrus H3JIy4eHHs aOCOIIOTHO
YEpHOTo Teja JUIsl JTaHHOW TeMIIEpaTyphl.
S. Kakas remnepatypa Ha3biBaeTcsl s3HepreTuueckoii? L{BeroBoii? ApkoctHoit?



6 3akon Credana-bonbimana

7 3akoH cMmenieHus: Buna.

8. ®opmyna Panes-Jxunca.

9 KBantoBas rumnoreza Ilmanka. @opmyna Ilnanka i CHEKTPAIBHOW — IUIOTHOCTH
SHEPreTUYECKOW CBETUMOCTH YEPHOTO Teia. BeIpa3uTsb Iv,T uepes I .

10. Hcnonb3ys ¢popmyny [lnanka, BBIBECTH 3aKOHBI, OMUCHIBAIOIINE TETIJIOBOE U3ITyUCHHE.

JlabopaTopHasi pabora Ne6
«Onpenesienne Macchbl 3JIEKTPOHA U paauyca nepoii bopoBckoii opouTHI aTOMa BOA0OPOAA»

1. Jlucriepcus mokasarens npeioMiIeHus BerecTsa. [Iperomienue cera B mpusme. HopmanbHas
Y aHOMaJIbHasI TUCTICPCHSI.

2. CrieKTphl UCITyCKAHUS U UX THIIBI.

3. OmnbiTel Pezepdopna mo paccesHuto o-dactui. Mogenb atoma Pesepdopna (tuianerapHas
MO/I€JIb), €€ MPOOJIEMBI.

4. CriexTpbl HM3IIyYeHHs] aTOMOB. DMITMPHYECKHE CepUaNbHbIC (HOPMYIBI CIEKTpa BOJOPOJA:

Jlaitmana, banemepa, [lamena u ap., o6obmennas Gopmyrna bamemepa. KakoB ¢usudeckuii cMbICI
yricesl m U h B 00001menHo# popmyne banbmepa.

S. [Toctynater bopa. Monens atoma Pesepdopma-bopa: paamyc GOpoBCkoOW OpOWTHI, SHEPTHS
3JIEKTPOHA B BOJOPONO00HOM cucteme (BbiBoa). [IpoTrBOpeuns u HegoctaTku Teopun bopa.

TpeGoBanus K pe3yjbTaTaM padoThl, CTPYKTYPE U COAEPKAHUIO OTUYETA

JlaboparopHasi paboTa — HEOOIBIION HAYYHBIN O0TYET, 0000IIAIONINI MTPOBEACHHYIO CTYIEHTOM
paboTy, KOTOPYIO TPEICTABIISIOT [Tl 3AIMUTHI JIJIS 3aIUTHI PEIO1aBaTeIIo.

B otuer nmo 1adopaTopHoil padoTe 10KHBI ObITH BKJIKYEHbI CIeAYOIINE MYHKThI:

1) TUTYJIBHBIH JIUCT;
2) 1eJIb PaObOTHI;
3) KpaTKHe TEOPETUIECKHUE CBEICHHS,
4) OIMCaHKUE HKCIIEPUMEHTAIBHOM YCTaHOBKH U METOAMKH SKCIIEPUMEHTA;
5) AKCIIEPUMEHTAIbHBIE PE3YIIbTATHI,
6) aHaJIN3 Pe3yJIbTaTOB PabOTHI;
7) BBIBOJIBI.
TpeGoBanus K coepKaHUIO OTACJbHBIX YacTell 0TYeTA 10 JadopaTopHOi padoTe:
1) Hazpanue naboparopHoil paboThl IPUBOAUTCS O€3 ClI0Ba TEMa U B KaBBIUKH HE 3aKJIFOUAETCSl.
2) Ienp pa®oThI KOMKHA OTpaXkaTb TeMy J1JaOOpaTOpHON paloThl, a TakkKe KOHKPETHBIE 3ajayu,
MOCTaBJICHHBIE CTY/ICHTY Ha MEPHO/ BHITIOIHEHUS pabOTHI.
3) Kparkue Teopermueckue cBeleHMs. B 3ToM pasjene u3naraercsi KpaTKoe TEOpeTHYecKoe

OTHCaHKE N3Y9aeMOro B pa0dOTe SIBICHUS HIIH MPOIECCa, TPUBOIATCS TaKKe HEOOXOMMBIE paCUETHBIE
dopmynbl. Marepuan pasjena He JOJDKEH KONHMPOBATh COJACPKAHHWE METOJMUYECKOro MOCOOMS MU
yueOHMKAa TO JaHHOW TeMe, a OrPaHMYMBACTCS W3JI0KEHWEM OCHOBHBIX TIOHSATHH W 3aKOHOB,
pacueTHbIX (opmyis, Tabmuy, TpeOyroUMXCcs Ui JanbHedmeid oO0paboTKM  MOJYYEHHBIX
AKCTIEPUMEHTAIBHBIX PE3yJIbTaTOB.

4) Onucanue 3KCIEPUMEHTATLHOW YCTAaHOBKM M METOJMKHU JKCIepUMeHTa. B nanHoM pasnene
MIPUBOJIUTCS CX€Ma YKCIIEPUMEHTAIHLHON YCTAHOBKH C OTIMCAaHUEM €€ pa0dOThI M TOAPOOHO H3JIaraercs
METO/IMKa MTPOBEACHUS KCIIEPUMEHTA, POLIECC MOTYUYEHHUs JaHHBIX U CIIOCO0 X 00paboOTKH.

5) OKcliepUMEHTATbHBIE  Pe3yNbTaThl. B ATOM  pa3zmene MPHBOAATCS HEMOCPEICTBEHHO
pe3yJbTaThl, MOJyYe€HHbIE B XOJE MPOBEACHMS JabOpaTOpHBIX padboT. OO0sA3aTeNbHO HEOOXOIUMO
OIICHUThH MTOTPEITHOCTH U3MEPEHUH.

6) Ananu3 pesynbTaToB paboThl. Pa3men ordera JOMDKEH cojepikaTh MOJIPOOHBIN aHamu3
MOJTYYCHHBIX PE3yJbTaTOB, MHTEPIPETALNNIO 3THUX PE3yJIbTAaTOB Ha OCHOBE (PH3MUECKUX 3aKOHOB.
Crenyer CpaBHUTb MOJTyYEHHbIE PE3YIbTAaThl C U3BECTHBIMU JIUTEPATYPHBIMHU JTAHHBIMHU.

7) BeBogsl. B BBIBOmax  KpaTKO — W3JArarOTCs — pe3yJbTaThl  paOOTHI:  IMOJTyYEHHBIE
HKCIEPUMEHTAIBHO WM TEOPETHUYECKH 3HAYeHUs (PU3MUYECKUX BEJIMYUH, UX 3aBUCUMOCTH OT YCIOBHUI



9KCTMIEPUMEHTa, YKa3bIBaeTCSI WX COOTBETCTBUE WJIM HECOOTBETCTBHE (DU3UYECKUM 3aKOHAM,
BO3MOJXHBIC TPUYIUHBI HCCOOTBCTCTBUA.

Jlomyckaercst ohopmileHHE OT4YeTa 1Mo JTabopaTopHOW paboTe TOJNBKO B AJICKTPOHHOM BH/IC
cpenctBamu Microsoft Office.

3. MeToauueckue PEeKOMEHIAUHU 10 OPpraHu3anuu CaMOCTOATEIbHOM paﬁoTBl

VYcnemHoe OCBOGHHME KOMIETEHIHMH, (OpMUpYyeMbIX YYeOHOH AUCHUIUIMHON (MOZyIs),
IpernonaraeT ONTUMAIbHOE UCIIOJIb30BaHUE BPEMEHH /ISl CAMOCTOSITEIbHON paboThI.

CamocrositenbHass paboTa 0O0ydYaroIIerocst - AEATENIbHOCTb, KOTOPYIO OH BBINOJHSAET 0e3
HEMOCPEJCTBEHHOIO0 YYacTUsl IpernojaBaTelsi, HO IO €ro 3aJaHuio, MOJ €ro pyKOBOJCTBOM U
HaOmonennem. OOydaromuiics, 00aJaloNINi HAaBBIKAMH CaMOCTOSITEIbHON paboThl, aKTUBHEE W
riry0xe ycBauBaeT yueOHbIN MaTepua, OKa3bIBaeTCs JIy4dlle MOATOTOBIEHHBIM K TBOPYECKOMY TPYY,
K CaMO0OPa30BaHUIO U NIPOIOJKEHHIO 00yUCHUS.

CamocrosarenbHas paboTa MOXKeT ObITh ayJIWTOPHOH M BHEAYJUTOPHOW. I'paHuIBl Mexay
TUMH BUJIaMU pa0OT OTHOCUTEINIbHBI, a CAMU BUIbI CAMOCTOSTEIBbHON pabOThl NEPECEKAIOTCSL.

AyJuTOpHas caMOCTOsATeNbHAas paboTa OCYLIECTBISETCS BO BPEMs IPOBEAEHUS Y4YeOHBIX
3aHATUH 110 TMCUUIUIMHE (MOJYJII0) TI0 3aJIJaHUIO0 Ipernoaasarens. Bkitouaet B ceds:

= BBIIIOJIHCHHUEC CaMOCTOATCIbHBIX pa60T, y4aCTue B TCCTUPOBAHUU,

= BBIIIOJIHCHHUEC KOHTPOJIbHBIX, ITPAKTHYCCKHUX U Ha60paT0pHHX pa60T;

- pelleHue 3a/1a4 U yIPaXHEHUH, coCTaBjIeHre rpahuuecKux u300pakeHuil (CXeM, Truarpamm,
TAOJIMII U T. 11.);

- paboTy CO CIIPaBOYHOM, METOAMYECKOH, CIICIUAIBHON JTUTEPATYPOI;
- opopmIIeHHE OTYETa O BHIIOJIHEHHBIX padoTax;

- [IOATOTOBKA K IUCKYCCHH, BHIIIOJHEHUS 3aJaHUN B JIEJIOBOM UIpE U T. 1.

BueayautopHas camocTosATenbHas pabotra (B Oubmmorteke, B mnaboparopuun MITY, B
JIOMAIITHUX YCJIOBHSX, B CIICHUAIBHBIX MOMEIICHHUSIX JIJISI CAMOCTOSATEIbHOM paboTel B MI'TY u T. 11.)
ABIISIETCA TEeKylled o0s3aTeNbHOW paboTol HaJl y4eOHBIM MaTepuanoM (B COOTBETCTBHM C paboueit
IpOrpaMMoif), KOTopas He MperoiaraeT HEMOCPEICTBEHHOTO U HENPEPhIBHOTO PYKOBOJCTBA CO
CTOPOHBI NPENOIaBaTENS.

BreayautopHast camocTosiTenbHast paboTa MOXKET BKJIKOYATh B ceO:

- MOATOTOBKY K ayJIUTOPHBIM 3aHATHAM (JEKLHSIM, MPAKTUYECKUM 3aHATHUIM, J1a00paTOPHBIM
paboTam U Jip.) ¥ BBIIOJIHEHNE HEOOXOAUMBIX IOMAIIHUX 3a/1aHUl;

- paboTy Hax OTAENbHBIMU TEMaMH JAMCHUIUIMHBI (MOAYJsS), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yUeHHE B COOTBETCTBUU ¢ paboyeil mporpamMmoii;

- mpopaOOoTKy MaTepuajga U3 NEepeyHs OCHOBHOM U JIONOJHUTENBbHOM JUTEepaTyphl IO
JUCLIUIUINHE, 110 KOHCIIEKTaM JIEKIIAN;

- HamMcaHue pedeparoB, JOKIAIOB, 3CCE, OTYETOB, IOATOTOBKA MYJIbTUMEAUMHBIX
IIPE3EHTALMN, COCTABIEHUE IJI0CCapus U Ap.;

- TOJrOTOBKY KO BCEM BHJAM IPAKTUKU U BBIIOJHEHUE 33JaHUN, MPEAYCMOTPEHHBIX HX
paboyuMH MporpaMMamu;

- BBINIOJITHEHHE KYPCOBBIX paboT (MMPOEKTOB) U pacyeTHO-TpapuuecKux padoT;

- MIOATOTOBKY KO BCEM BHJaM TEKYILIETO KOHTPOJI, IPOMEXYTOUYHOM U UTOTOBOM aTTecTaluy, B
TOM YHCJ€ BBIMOJIHEHWE U TOJTOTOBKY K MpPOLEAYpe 3aIlMThl BBHIMYCKHON KBalu(UKALMOHHON
paboThI;

- y4acTHMe B HCCIEAOBATEIbCKON, NPOEKTHOW M TBOPYECKOM JEATEIBHOCTH B paMKax
U3y4aeMOi TUCIUILTUHBI (MOJTYJIs);

- MOJArOTOBKA K YYacTHIO B KOHKYpcCax, OJMMIMAIaX, KOHPEpEeHUsAX, padoTa B CTYI€HYECKIX
HaYYHBIX OOIIEeCTBaX U KPY>KKax;

- Jpyrue BUJbI CAMOCTOSTEIbHON PaOOTHI.




ConepkaHne CaMOCTOSITEIBLHOM pabOTHI OmpenesnseTcs padoued MporpaMMoOi JAWCITUTUTHHBI
(Monyns), mpakTuku, nmporpammoi ['MA. 3amaHust [uis CaMOCTOSATENBHOW pabOThl MMEIOT YeTKHE
KaJICHJAapHbIe CPOKU BHITIOTHEHUS.

Breimonnenue 000ro  BHA CaMOCTOSTENBHOW paboOTBHl  MpPEAroiaraeT —IMpOXOXKICHHE
00y4JaroIUMCs CIETYIOIINX 3TAIOB:

1. Onpexnenenue 1eau CaMOCTOSITEIBHON pabOTHI.

2. Konkperuzamnus mo3HaBaTeIbHOM (MMPOOJIEMHON MITH MPAKTHYECKOM) 3a1a9H.

3. CamMOOIIeHKa TOTOBHOCTH K CAaMOCTOSITETIbHOM pPadOTe MO PELICHHWIO IMOCTABICHHOW WM
BbIOpaHHOM 3a/1auH.

4. BpiOop azekBaTHOro crocodba ACWCTBHUI, BEAYLIETO0 K pEIIeHHIO 3aaa4yu (BbIOOp myTeil u
CPEICTB /JISl €€ PEIICHHUS).

5. [InanupoBanue (CaMOCTOATENHHO WJIM C TOMOIIBIO TpErnoAaBaTeisi) CaMOCTOSTEIbHOMN
paboThI O PEIICHUIO 3a/Ia4H.

6. Peanmu3zarust mporpaMmbl BHITOJTHEHUS CAMOCTOSITENIEHONW Pa0OTHI.

7. CaMOKOHTpPOJIb ~ BBITIOJTHEHUSI CAMOCTOSATENbHOW PalOOTHI, OIEHUBAaHHE IOJYYEHHBIX
pe3yJbTaToB.

8. Pednexcus coOCTBeHHON yueOHOU eI TENbHOCTH.

Tadauna 7. — IlepeyeHb TeM I CAMOCTOATENbHOI0 H3yYeHHS

Koan4yecTBO 4acos,
Bbl/IeJII€EMbIX HA BU/IbI
yueOHoii padoThl o popmam

Coaep:xanue pa3zienos (MoayJieil), TeM IMCHUILINHBI 00y4eHust
OuHo-
Ounas
3a04Has
CPC CPC

1 kypc, 2 cemecTp

KunemaTnka nocrynareibHOro U BPalaTeJIbHOI0 JBH/KCHHUS.
OcHOBHBIE KHHEMAaTHUYECKHUE XapPaKTCPUCTHKU KpI/IBOJIPIHeI;'IHOFO
JIBIJKEHHS:  CKOpOCTb M yckopeHue. HopmampHOoe U
TaHTeHIMaJbHOE  ycKopeHue. KunHemarwka  BpamareabHOIo
JBHKEHHUS: YIIIOBas CKOPOCTb U YIJIOBOE YCKOPEHHUE, UX CBSA3b C
JIMHEHHON CKOPOCTBIO M YCKOPEHHUEM.

10 13

JAMHaAMKKa MOCTYNATEJIbHOI0 ABHKEHH .

WNHepuumanbHble CHCTEMBI OTCUETa W NEPBBIM 3akoH HproToHA.
Bropoii 3akoH Hsrorona. Macca, ummyibc, cuia. YpaBHEHUE
JBUKECHHSI MaTepUAIIbHON TOUKH. Tpernii 3akoH Hpr0TOHA M 3aKOH 10 13
COXPAaHEHHs HUMITYJIbCa. 3aKOH BCEMUPHOrO TATOTeHHUs. CHIIBI
TpeHHsI. 3aKOHBI COXPAaHEHUS! UMITYJIbCa U TIOJTHOW MEXaHUYECKOU
JHEPIHUH.

J{uHaMHKa BpalaTeI1bHOI0 ABUKEHHUS.

MoOMEHT uMIlyJabCa MaTEpUAIbHOM TOYKM M MEXaHUYECKOU
cucteMbl. MOMEHT cHibl. YpaBHEHHME MOMEHTOB. 3aKOH
COXpaHEHUs MOMEHTa MMIIYJIbCAa MEXaHUYECKOM CHCTEMBI.
OCHOBHOE YypaBHEHME JHMHAMHUKHM BpAIIATEIbHOTO JABUKECHUS
TBEpAOro Ttena. MoMeHT wummynbca Teina. MOMEHT HMHEpPLHH.
Teopema Illreiinepa. KnHernueckass SHEprus BpPAIIAOIIETOCS
TBEPJOTO TEJIA.

10 13

OCHOBBI TEPMOAUHAMHUKH.

VYpaBHeHHe cocTosiHUST B TepMoauHamuke. OOpaTumble U
HeoOpaTuMble Tmporecchl. IlepBoe Havano TepMOJUHAMUKH.
TennoeMKoCTb. YpaBHeHHE Maiiepa. W30xopuueckuil,

10 13




n300apuyYeCcKUil, N30TEPMUUYECKHM, ainabaTHYecKuil MpoLecch B
UlealbHBIX ~ ra3ax.  Bropoe  Hawasio  TEpMOAWHAMUKU.
[TpeoOpa3oBanue TEMIOTH B MeXaHW4eckyto padory. Lluki KapHo
¥ ero KO3 QHIMCHT MOJIC3HOTO JICHCTBUS. DHTPOIHSL.

MoJiekyIsipHO-KHHETHYEeCKas Teopus. DJIeMeHTBbI
CTATHCTUYECKOI pU3MKH.
Hasnenue rasa ¢ touku 3peHus MKT. TemnoemMKkocTs ¥ 4ucio

cTerneHer cBo00IbI MOJIEKYJ Ta3a. Pacnipeaenenne MakcBemna st 10 12
MOIYJSl M TPOCKIMHA CKOPOCTH MOJIEKYJ HACAIBHOTO Trasa.

DKcriepuMEHTalIbHOE OOOCHOBaHME pacrpeseicHuss MakcBesia.

Pacnipenenenne bonpiiMana u Gapomerpudeckas popmyia.

JieMeHThI (PU3NYECKO KHHEeTUKH.

SBnenus nepenoca. Auddysus, TeIonpoBOJHOCTb, BHYTPEHHEE 10 12
TPEHHE.

DJ1eKTPOCTATHKA.

3akoH Kyiona. HanpsixkeHHOCTD u MOTEHITHAI

aJIeKTpocTaTndeckoro mois. Teopema ["aycca. DieKTpoEMKOCTH 10 13
NPOBOJHUKOB ¥  KOHJICHCATOPOB. OJHEPrHs  3apsHKEHHOTO

KOHJIeHCaTopa

DJIeKTPUYECKoe 1oJie B BellecTBe.

JudnekTpukd B JJIGKTpHYecKoM  mosie.  [lonspusarms 10 12
JIUBJICKTPUKOB. Bekrop IEKTPHUYECKOTO CMEIICHUS.

JwsnexTpudeckasl IpOHUIIAEMOCTh BEIIECTBA.

IocTOSIHHBIN 3JIeKTPUYECKHUI TOK.

Cuna u miIOTHOCTH TOKa. 3akoH Oma B MHTErpajbHOW H 10 13
b depeHIanbHOMI bopmax. 3aKkoH Jxoynsa-Jlenna.

DNEKTPOABMKYIIAs Criia HCTOYHMKA ToKa. [IpaBmia Kupxroda.

Hroro 3a 1 kypc 2 cemecTp: 90 114

2 Kypc¢, 3 cemecTp

Marnerusm.

MaruuTtHoe B3aUMOJEHCTBUE IIOCTOSHHBIX TOKOB. Bektop
MarHuTHOM WHAyKuWU. 3akoH Awmrmepa. Cwia Jlopenna. 3akoH
buo-Casapa-Jlannaca. TeopemMa O IUPKYJISIUU (3aKOH TOIHOTO
TOKa). MarHuTtHOe T1OJ€ W MarHUTHBIA JAUMOJBHBIA MOMEHT
KpyroBoro Toka. HamarunueHHocTs MarHeTukoB. HanpsikeHHOCTh
MarHuTHOTO 1ojsi. MaruuTHas npoHunaeMocts. Kiaccudukarus
MarHeTHKOB.

10

11

DJIEeKTPOMATrHUTHAsl MHAYKI KA. YpaBHeHuss MakcBeJuia.
IIpaBuno Jlenuna. YpaBHEHHE DJICKTPOMArHUTHOW WHIYKIUU.
CaMouHAyKIHS. NHIyKTUBHOCTH COJICHOW/JIA. OHeprusg
MarHuTHoro nojusi. Cucrema ypaBHeHui MakcBesuia.

10

12

I'apmonuyeckune koJied0anus. JIeKTPHUUECKUE KOJIeOaHHS.
AMIuinTyna, KpyroBas 4actora W ¢a3za TapMOHHYECKHUX
konebanuii. Cinoxkenue kojebanuii. KonebareapHbIN KOHTYP.

10

11

BosanoBas ontuka-1.

OneKTpoMarHuTHas Tpupoja cBeTa. BonHoBoe ypaBHEHHE.
Ckopoctb cBeta. MHTepdepeHIHs MOHOXPOMATUYECKHX BOJIH.
Paznocts xoma. KorepeHTHOCTh. YcCil0oBUSI MHTEp(PEPEHIIMOHHBIX
MaKCMMYMOB U MUHUMYMOB. HTepdepeHIHs B TOHKUX MJICHKaX.
ITonocel paBHOM TOJIIMHBI M PaBHOTO HakioHa. [IpocBernenune
ontuku. MHTepdepeHInoHHbIe TPUOOPHI.

10

12

BosHoBas onTuka-2.

10

12




Hudpakuus csera. [lpunuun Itoiirenca-®dpenens. Meron 30H
®peHens. Hudpakuronnas pelieTka. Pazpemaromas
criocoOHocTh. [lonspuzanus cera. EcrectBeHHslit cBet. [[BoiiHOE
nydenpenomiienue.  Ilonmspuzanms  cBeta Opu  JIBOMHOM
nyuyenpenomaeHuu. [lonsgpuzannonnsie npudopsl. 3akoH Mantoca.
Bpamenue niockoCcTy Noisipu3aluy B KPUCTAIMYECKUX TeJlax.

B3aumMopgeiicTBHe cBeTa C BelleCTBOM.

Hucnepcusi cBeta. DIJIEKTpOHHAsT TEOpUs TUCIEPCUU CBeETA.
HopmanbHass v aHomanbHast aucnepcud. JIMHUM TOTJIOIICHHUS.
3akoH byrepa. PaccesiHue cBera.

10 11

N3aydeHue yepHoOro rea.
3akonsl Kupxroda, Credana - bompumana, Buna. dopmyibl 10 11
IInanka, KBAHTOBBIM XapakTep U3JIy4YCHHUS.

B3aumogeiictBue (pOTOHOB € 3JIEKTPOHAMMU.
Buemmnuii ¢orosnextpuueckuit dgdexr. Popmyna DUHIITEHHA. 10 11
ITpumenenue poroaddekra. Dbdext Komnrona. J/laBnenue ceera.

BosiHoBBIE CBOMiCTBA YacTHII.
I'unoresa ne bpoiina. Oneitel J[3Buccona u xxepmepa. [Tpunuun

10 11
HeonpeneneHHocTH. YpaBHenue [lpenunrepa. IIpoxoxknenue
YaCTHIl Yepe3 NOTCHIUAIIBHBIA 0apbep.
Hroro 3a 2 kypc 3 cemecTp 90 102
Hroro 3a kype 180 216

ConeprxaHue U MeTOIMYECKHE YKA3AHUS K CAMOCTOSITETbHOMY M3YYE€HHUI0 TeM U CHUTLIMHBI
1 kype. 2 cemecTp.

1) Kunemaruka.

Bonpocs! 111 caMonpoBepKu:

1. UTto Takoe CKOpOCTh, yCKOopeHue?

2. UYeMy paBHBI M KyJ1a HalpaBJIEHbl HOPMAJIbHOE ¥ TAHTEHIMAIBHOE YCKOPEHUE?

3. UYro Takoe paanyc-BeKTOp, TPAEKTOPHUS U BEKTOP MEpEeMELICHUS ?

4. 3anuiuTe CBSA3b JMHEWHBIX U YIVIOBBIX KHHEMAaTUYECKUX [TapaMETPOB.

3agaum 1J1s1 CaMONIPOBEPKHU:

1. MarepuanbHas TodKa ABHKeTCs B IockocT XY 1o 3akony X = o-t2, Y = B-t%, e o u

B - mosiokuTeNbHBIE TOCTOsIHHBIE. HaliTi: 1) ckopocTh TOUKM Kak (YyHKIHIO BPEMEHH; 2) 3aBUCUMOCTb
JUIMHBI IyTH OT BpeMEHH; 3) TAHT€HIIUATbHOE YCKOPEHHUE TOUKH.

2. Touka nBuXkeTcs B IIockocTd XY 1o 3akoHy X = A-sinmt, Y = A-(1-coswt), tae A 1 ®
- TOJIOKUTENIbHBbIE TOCTOsHHBIe. HaliTu myTh, MPOXOAUMBIA TOYKOH 3a BpeMs T, YIod MeXay
CKOPOCTBIO U YCKOPEHHEM TOUKH.

3. ITo nyre okpyxHOCcTH paguycoMm 10 M aBHXKETcA Touka. B HEKOTOpBIH MOMEHT BpeMEeHU
HOPMAaJIbHOE YCKOPEHHE TOYKU paBHO 4,9 M/C2; B 3TOT MOMEHT BEKTOPHI MOJTHOTO W HOPMAJIHHOTO
yckopeHuit 00pasytoT yrisl 600. HaliTu cKOpoCTh U TAaHT€HIIMATBHOE YCKOPEHHE TOUKH.

2) JunamMuka.

Bomnpocsl 11 caMOnpoBepKHU:

Kakwne crcrembl oTcUeTa Ha3bIBAIOTCS HHEPIUAIBHBIMA M HEHHEPITUATEHBIMU?
ChopmynupyiiTe NpUHIMIT OTHOCUTENBHOCTH [ anuies.

Chopmynupyiite 3akoHsl HproToHa.

Kakue ¢pyHmameHTanbHbIe CUIIBI BB 3HaeTe?

ChopmynupyiiTe 3aKOH COXpaHEHHS] UMITYJIbCA JUISl 3AMKHYTBIX CHCTEM.

Yemy paBHa paboTa CHIBI, MOIIHOCTb, KHHETHYECKas OSHEPrHsl M IOTEHIUAJIbHAs

oL E

sHeprus?
7. ChopmynupyiiTe 3aK0OH COXpaHEHUS] MEXaHUYECKON YHEPTUH B MOTEHIUAILHOM TOJIE.
8. UYro Takoe ynpyruii ynap?



9. Uro Takoe Heynpyrui ynap?

3agauu 1719 CaMONIPOBEPKH:

1. JIBa oIMHAKOBBIX IIapa MOJBEIIEHbI HAa HUTAX aiauHou 0,98 M M KacalwTcs Ipyr Apyra.
Onuu W3 mapoB OTKIOHAKOT Ha yroia 10° m ormyckaroT. OnpenenuTh MaKCUMaIbHYH CKOPOCTh
BTOPOTO IlIapa Mociie coyAapeHus. Y 1ap cCuuTaTh aOCOIIOTHO YIPYTHM.

2. ITpu ynpyrom yaape HEHTpOHa O SIpO Yriepoja OH ABUKETCS IOCIE yJlapa B HapaBJICHUH,
NEePIeHIUKYIIpHOM HavanpHOMY. CuMrTas, 4ro Macca siapa yriepona 12 pa3 Oomblie Macchl
HEUTPOHA, ONPE/ICIUTh, BO CKOJIBKO pa3 YMEHbBIIIAETCS SHEPTUsl HEUTPOHA B pe3yibTaTe yjiapa.

3. Baron maccoit 40 TOHH, ABMIXKYIIMKMCS CO CKOPOCTBIO 2 M/C, B KOHIIC 3alacHOrO ITyTH
yaapsieTcss 0 MPYXKUHHBIA amopTu3aTop. Ha CKONbKO COXKMETCS TpYyXKHHA, €Clid €€ KOdIPPUIIUEHT
ynpyrocts pases 2,25-10° H/m?

4. [ap maccoif 3 Kr ABHXKETCS CO CKOPOCTBIO 2 M/C M CTAJKHUBACTCS C MOKOALIMMCS
mapoM Mmaccoit 5 kr. Kakas pabora Oymer coBepimieHa mpu jaegopManuu mapoB? Yaap CUHTATh
a0COJIFOTHO HEYIPYTUM, IIPSIMBIM, LIEHTPATbHBIM.

S. [lap kaTuTCd IO TOPU3OHTAIBHOMW IUIOCKOCTH. KaKyl0 4acTb COCTaBIs€T JHEPIHUsd
MOCTYIATEIbHOTO IBUKEHUS OT OOLIEH KHHETUYECKOM aHeprun?
6. JIBa Tesa MaccaMy m ¥ 3m JABUTarOTCsA BO B3aUMHO IEPIEHANKYJIIPHBIX HAIIPABJICHUSAX.

Ilocne coynmapeHus TenO0 Maccod m OCTAaHOBUIOCh. Kakylo YacTp €ro »HEprum COCTaBISET
BbIJICTIMBIIIEECS MIPH yAape Terio?

3) MomeHT umMnyJabca.

Bonpocs! 111 camonpoBepKu:

1. UTo Tako€ MOMEHT CHUJIbI U YEMY OH paBeH?

2. Yto Takoe MOMEHT WHEPLIMH MaTEePUATHLHONU TOUYKHU U YEMY OH paBeH?

3. ChopmynupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

4. 3anuiuTe ypaBHEHUE MOMEHTOB.

3agaum 1J151 cCaMONIPOBEPKU:

1. HuTte ¢ npuBsizaHHbIMH K ee KOHIaM rpy3amMu Maccamu 50 T u 60 r mepekuHyTa yepes
o0k muamerpom 4 cMm. OnpenenuTh MOMEHT WHEPIUMU OJIOKA, €ClId MO JACHCTBUEM CHIIBI TSKECTH
IPY30B OH MOJY4YMI YIIoBoe yckopenue 1,5 pan/c?. TpeHHeM M MPOCKANb3bIBAHHEM HHUTH MO GIOKY
npeHe0peyb.

2. BeiBectu opmyity A MOMEHTa WHEPUUH LMIMHAPUYECKOHM MYy(Thl OTHOCHUTEIBHO
OCH, COBINAJAOINIEN C €e OChI0 cUMMeTpuH. Macca MyQThl paBHSETCS m, BHYTpeHHUH paguyc — Ri,
BHelHMH — Ro2.

3. O6pyu maccoit 1 kr m pagmycom 0,2 M Bpamaercss paBHOMEPHO C gacToToif 3 ¢t
OTHOCHUTEJIBHO OCH, NMPOXOSIIEH uepe3 cepeluHy ero pajauyca NepneHIuKyJIIpHO IIOCKOCTH o0pyya.
OmnpenenuT MOMEHT HMITyJIbCa 00pyya.

4) JAuHaMuKa BpamaTejJbHOr0 ABUKeHH.

Bomnpocsl 11 camonpoBepKu:

1. ChopmynupyiiTe 3aKOH COXpaHEHUS MUMITYJIbca 1 MOMEHTa MUMITYJbca MPH ABUKCHHUU
TBEPAOIO Tea.

2. ChopmynupyiiTe OCHOBHOM 3aKOH JMHAMUKH BPAIaTeIbHOTO JTBUKCHHUS.

3. Chopmymupyiite Teopemy llITeitnepa.

4. Uemy paBHAa KUHETHYECKAsl SHEPTUsI BPAILIATEIbHOTO ABUKEHUS?

3agaum 119 CaMONIPOBEPKH:

1. B nentpe ckambu JKyKOBCKOTO CTOUT YEIOBEK U JEPKUT B PyKaxX CTEP:KEHb AJTUHOM 2,4

M M Maccoil 8 KrI, pacrnoj0KEeHHbI BEPTUKAIBHO IO OCH BpalieHus1 ckaMerkn. CKkaMbs ¢ YEIOBEKOM
Bpamaercs ¢ yactoroit 1 ¢, C kakoif yacToToif GyneT BpamaThcs CKaMbs C YENOBEKOM, €CIU OH
MIOBEPHET CTEP)KEHb B TOPU30HTAIBHOE MOJOXeHHE? CyMMapHbIiI MOMEHT WHEpPLUU YEIOBEKa U
CKaMbH paBeH 6 Kr-m2.

2. Jluck 1 oOpy4 OJMHAKOBOTO pPaauyca, U MacChl OKATHIBAIOTCS 0€3 CKOJBXKEHHS C

HAKJIOHHOM IIJIOCKOCTH BBICOTOM 1 M. OHpe,Z[CJ'II/ITB CKOPOCTb UX HCHTPOB MAaCC B KOHIIC CKATbIBAHUS.



3. JIBa Ttena maccamu 0,25 xr u 0,15 Xr cBA3aHBI TOHKOW HHUTHIO, IEPEOPOIICHHON Yepe3
0510Kk. BIIOK yKperuieH Ha Kpar TOpU30HTAIBHOTO CTOJIA, MO MOBEPXHOCTH KOTOPOTO CKOJB3UT TEJO
Maccoit 0,25 kr. C KakuM YCKOPEHHMEM JIBHDKYTCS Tejla M KaKOBBI CHJIbI HATSDKCHHUS HUTEH Mo o0e
cTOpoHbI OT 610Ka? KoaduimenT TpeHus Tena o moBepxHocTh crona paseH 0,2. Macca 61oka paBHa
0,1 kxr 1 ee MOXKHO CUMTATh PABHOMEPHO pacHpeaesieHHON 1o 00oay. Maccoili HUTH W TPEHHUEM B
MOIIITUITHAKAX OCH 0JI0Ka MpeHeOpeyb.

5) OcCHOBBI TEPMOAMHAMHKH.

Bonpocsl 11 camonpoBepKu:

CBoiicTBa KUIKOCTEHN U ra30B.

3anummnTe ypaBHEHHE TUAPOCTATUYECKOTO PAaBHOBECHS.
3anuuuTe ypaBHEHHE HEPa3pPbIBHOCTH.
Cdhopmynupyiite 3akon bepuym.

UYrto Takoe uncio PeliHoabACa U UTO OHO ONpeaesieT?

3ana'm JJIS CAMOTIPOBEPKU:

1. B Gouky 3anmBaercs Boga co ckopocthbio 200 cm®/c. Ha nHe Goukm 06pa3zoBaioch
OTBEPCTHE TLIOMIABI0 Tonepeunoro ceuenns 0,8 cm?. IIpeHeOperas BA3KOCTBIO BOJbBI, ONpPEICITHTE
YpOBEHb BOJBI B OOUKE.

2. [ITapuk BCIIBIBAET C MOCTOSHHOM CKOPOCTBIO B JKHUJKOCTH, IUIOTHOCTH KOTOPOU B TPH
pa3a 0oJbllle MJIOTHOCTH Marepuana Imapuka. Onpenenure OTHOUICHHE CUJIbl TPEHHs, TEeHCTBYOIIEH
Ha BCIUIBIBAIOIIMH IIAPHK, K €70 BECY.

orwdPE

6) MoJieky/JIsIpHO-KUHETHYECKAs] TEOPHS.

Bomnpocsl 11 caMonpoBepKu:

1. Chopmynupyiite ocHoBHBIE nonokeHuss MKT.

2. UTto Takoe BHYTPEHHSIS SHEPTHS CUCTEMbI?

3. [lepeunciiute MaKpOCKONMYECKUE MapaMeTpPbl COCTOSHUS CHUCTEMbl. 3alUIINTE

YpaBHEHUE COCTOSIHUS UJI€aIbHOIO rasa.

3agaum 1015l CAMOTNIPOBEPKH:

1. B Gamone o6bemoM 0,5 1M° comepKUTCS cMech Ta3oB, coctosmas u3 1020 Momexyn
kucnoposa, 4'10%° monexysn asora u 3,3'10%° monexyn aproma. Omnpenenure: a) AaBIeHHE cMecH; 0)
MonspHyIo Maccy cmecH. Temmepatypa cmecu 127 °C.

2. W3 GamnoHa co cxkaTbiM BOJOpoJoM oObemoM 10 11 BcieAcTBHE HEHMCIIPABHOCTU
BEHTHJI BhITeKaeT ras. Ilpu Temmeparype 7 °C maHOMeTp mokasbiBan gasienue 4,9-10° ITa. Uepes
HEeKoTopoe BpeMs mpu Temneparype 17 °C maHOMeTp mokasan Takoe ke naBienue. CKOMBKO rasa
BBITEKJIO?

3. DOHeprust NOCTyNaTeIbHOrO JBM)KEHUS BCEX MOJIEKYJ a30Ta, HaXoJAIuXcs B OanoHe
o6wemoM 20 11, paBHa 5 kJIK, a cpenHss KBaApaTHYHAs CKOPOCTh ero MojieKyn pasHa 2-10° m/c. Haiitu
Maccy a3oTa B OaJlJIOHe U JjaBlieHHE, 0] KOTOPhIM OH HaXOJUTCS.

7) yieMeHThI GU3NYECKOl KMHETUKH.

Bomnpocel 11 caMoOnpoBepKHU:

UYro Takoe sBIeHUE MEpeHOCca U Kakasl (pu3ndeckasi BelIMUMHa epeHoCUuTCs?
UYro Takoe JyIMHA CBOOOIHOTO Mpodera, cpeiHee YUCI0 CTOJKHOBEHHN?
Huddysus. 3anummre 3akoH Ouka.

TennonpoBoaHOCTh. 3anumuTe 3akoH Dypbe.

Bsazkocts. 3anmumuTe 3akoH Hbr0TOHA J17151 BA3KOTO TPEHUSI.

Sanatm JJIS1 CAMOIIPOBEPKU:

1. IInomans okHa paBHa 2 M°. PaccrosHme Mexmy pamamu pasHo 0,2 M. HapyxHoe
cTekno umeeT cpenHiolo Temmeparypy -10 °C, BuyTpennee - +20 °C. JlaBnenue Mexay pamamu
HOopMasbHOe. Temreparypa JUHEHHO MEHSeTCsl OT BHYTPEHHEro CTeKJIa K HapykHoMy. OmnpenenuTtsb
KOJINYECTBO TEIUIOTHI, TEPSEMOM Yepe3 ATO OKHO 32 OTONMUTENbHBIN ce30H (7 MecsueB). Koapduumuent
TETIONMPOBOAHOCTH Bo3ayxa paBeH 0,025 Bt/(m-K).

2. Haiiti Maccy a30Ta, nmporeurero BeieacTeue auddysuu gepes miomanky 0,01 m? 3a
Bpems 10 ¢, ecnu rpaueHT IIOTHOCTH B HAINPaBJICHUH, NEPHEHAUKYJIAPHOM K IUJIONIAAKE, paBeH 1,26

agrownE



kr/m*. Temmeparypa azora pasHa 27 °C. Cpenusis qmHA cBOGOIHOTO TpoGera MOJIEKYIT a30Ta paBHA
10 MKkMm.

3. Camoner neTuT co ckopocThio 360 kMm/gac. CumTas, 4TO TOJIIMHA CJIOS BO3AyXa Y
KpbUIa CaMOJIeTa, YBJIEKAaeMOTO BCIEACTBUE BSI3KOCTH, paBHAa 4 CM, HAalWTH KacaTelbHYIO CHILY,
JNEHCTBYIOIIYI0 Ha EAMHMIY IOBEPXHOCTH Kpbuna. Jluamerp Mosekyn Bo3ayxa paseH 0,3 HM.
Temnepatypa Bo3ayxa pasna 0 °C.

8) DJIEKTPOCTATHKA.

Bomnpocs! 111 caMonpoBepKH:

1. ChopMynupyiTe CBOMCTBA MIEKTPUIECKOTO 3apsia.

2. Cdopmynupyiite 3akon Kynona.

3. ChopmynupyiiTe 3aK0H COXpaHEHHS SJIEKTPUUECKOTO 3apsiia.

4. CdhopmynupyiiTe NpUHIHI CYTIEPIIO3UIIH MTOJICH.

5. Uto Takoe 3IEKTPUYECKUMN TUMOJIb?

6. Cdhopmymnupyiite Teopemy ["aycca-Octporpaackoro.

7. UYrto Takoe MOTOK BEKTOpa 3JIEKTPOCTATUUECKOTO MOJIsi?

8. B ueMm u3mepsieTcst IOTOK BEKTOPA 3JIEKTPOCTATHIECKOTO TOJIsA?

9. Uro Takoe NOBEpXHOCTHAs IUIOTHOCTh 3apsijia, JMHEHHas TIUIOTHOCTh 3apsijia u
00beMHasl TNIOTHOCTH 3apsiaa?

10. Yo Takoe HMPKYJISLHUUA BEKTOPA AIEKTPOCTATUYECKOTO MO ?

11. Urto Takoe MoTeHIMaN JIEKTPOCTATHIECKOTO  TTOJIs?

12. UYemy paBHa paboTa 3JIEKTPOCTATHUYECKOTO MOJIs MO MepeMeleHIo 3apsaa?

13.  Yemy paBHa MOTEHIMATbHAS YHEPTHUS 3aps/ia B JIEKTPOCTATHUECKOM T10JIe?

14.  Yemy paBeH IUIOJIBHBII MOMEHT MOJIEKYJIbI?

15. Yo Takoe BEeKTOp MOJSPU3ALMH U KyJla OH HalpaBJeH?

16.  Uemy paBHa qudJIEKTpUYECcKasi BOCIPUUMUYHUBOCTH?

17.  Yrto Takoe BEKTOp 3JEKTPUUECKOI0 CMEILEHNUS, Ky/1a OH HallpaBieH?

18.  Urto moka3bIBaeT AUAJIEKTPUYECKasi IPOHUIIAEMOCTh?

3agauu 119 caMONPOBEPKU:

1. TOHKMI AMVMHHBIA CTEP)KEHb PAaBHOMEPHO 3apsDKE€H C JIMHEHHOW IUIOTHOCTBIO 10

MkKn/m. KakoBa cuia, nelictBytromast Ha TodeuHbli 3apsan 10 vHKn, Haxonsmumiics BONMM3M cpenHen
4aCTU CTEPXKHS Ha pacCTosHUU 20 CM, MaJIOM 10 CPAaBHEHUIO C €T0 JUTMHON?

2. Tpu TOHKME MeTayuIMYecKue IMJIACTHHBI, UMEIOIIME 3apsiabl q, 3q, 2q pacIoyIOKEHbI
napajulespHoO ApyT Apyry. Ilnomane kaxaon miactunsl S. HaliTu cuity, I€HCTBYIONIYIO HA CPEAHIOK
IUTACTUHY. DJIEKTPUUECKOE TI0JIe, CO31aBAEMOE Ka)KJJ0M MIACTUHOMN CUUTATh OJHOPOIHBIM.

3. ToHkoe konb10 HeceT pacnpeneneHHslii 3apsaa 0,2 MmxKi. Onpenennts HanpsKEHHOCTh
AIIEKTPUYECKOTO TOJIsI, CO3/1aBAEMOT0 paclpeieIEHHbIM 3aps/IoOM B TOUKE, paBHOYJAJIEHHON OT BCcex
TOYEK KoJpla Ha paccrossHue 20 cm. Paguyc komnsma 10 cm.

4, Iap pagnycom R = 10 cM 3apsikeH paBHOMEPHO ¢ 00BeMHO#H TIoTHOCTRIO0 10 HKI1/M2.
[Tonw3ysice Teopemoii ['aycca, onpenenutsb: 1) 3aBUCMMOCTb HAIPSPKEHHOCTH 3JIEKTPOCTATHUYECKOTO
nonss E kak (yHKUMM paccTOsiHMSI T OT LEHTpa IIapa, 2) paccuuTaTh 3HAUEHHWE HANPSKEHHOCTU
AIIEKTPOCTATUYECKOTO TOJsI Ha PacCTOSHUU I = 6 CM OT IEHTpa mapa; 3) MOCTPOUTh Tpaduk
3aBucuMocTH E(r).

5. Ha nByXx KoakcHalbHBIX OECKOHEUHBIX HMIMHJIpax paauycamu R u 2R paBHOMepHO
pacrpeziesieHbl 3apsibl ¢ TOBEPXHOCTHBIMU TUIOTHOCTSIMU ©1 U G2. TpeOyercs: 1) ucnonb3ys Teopemy
['aycca, HallTH 3aBHCHMOCTH HAINpPSDKEHHOCTH 3JIEKTPHYECKOro KakK (DYHKIMIO pacCTOSIHUS OT OCH
LWIMHJPOB; 2) BHIYUCIUTH HAMPSHKEHHOCTh B TOYKE, Y/IaJIEHHON Ha PacCTOSHUE I' OT OCH IMJIMHIPOB;
3) noctpouts rpaduk 3aBucumoctu E(r). [Ipunsats 61 = 6= 60 1Kn/m 2; 62 = - o, r = 3R.

6. Toueunsie 3apsabl 1, J2, (3 pacIOIOKEHBI B BEPIINHAX MPABUILHOTO TPEYTOJIBHUKA CO
CTOPOHOM a. OnpeaenuTh SHEPTUI0 S3TON CUCTEMBI 3apsJI0B.
1. JIBe KoHIIEHTpHUUecKre MeTaumueckue chepsl pagunycamu R1=15 cm, R2=30 cm umeror

sapsiabl Q1=-0,2 uKn, Q2=0,4 vKn. BplunciauTe noOTEHIMaN 3JIEKTPUUYECKOTO IMOJIE B TOYKaXx,



yAIEHHBIX OT 1ieHTpa cdep Ha paccrosiaue L1=10 cm, L2=20 cMm, L3=40 cm. M300pa3uts rpadudecku
3aBUCHUMOCTH TIOTEHIIMAA OT PACCTOSHUS OT LIEHTpa cdep.

8. Tonkast kBajpaTHasi paMKa paBHOMEPHO 3apsDKEHA € JIMHEMHOHN IUIOTHOCTBIO 3apsia,
pasnoit 200 nKi/m. Onpenenuts NOTEHIMAN MOJISt B TOUKE MEPECeUEHUs TUaroHaje.
9. [lnockuii BO3AYyIIHBIA KOHACHCATOP JIEKTPOEMKOCThIO 1,11 HD 3apskeH 10 pa3HOCTH

noreHuuanos 300 B. Ilocime OTKIOYEHHS OT HMCTOYHHMKA TOKA PACCTOSHHUE MEXIY IUIACTHHAMU
KOHJeHcaTopa Obulo yBenuueHo B 5 pa3. Ompenenuth pabOoTy BHEIIHUX CHJI IO Pa3/IBHXKEHUIO
IJIACTHH,

10.  Mexay miacTUHAMU IUIOCKOTO KOHAEHCATOPA, 3apsKEHHOTO 10 Pa3HOCTH MOTEHIINAIOB
600 B, HaxomuTcs N1Ba CJIOS AMAICKTPUKOB: CTEKJIA TOJNIIMHONW 7 MM M 300HHTA TOJIIMHON 3 MM.
[Tmomaaer Kaxa0# mIacTUHbl KOHIeHcaTopa paBHa 200 cm?. Haittu 3JIEKTPOEMKOCTh KOHJIEHCAaTOpa 1
NaJieHuEe HANIPSHKEHUS B KAXKJIOM U3 CJIOEB

11.  PaccrosiHue Mexay IJIaCTUHAMU IJIOCKOTO KOHJIeHcaTopa coctaiseT 5 mwm. [locie ero
3apsiIKU 10 pazHocTH noteHuanos 500 B mexay miacTiHaMu KOHACHCATOpa BIIBUHYJIU CTEKIISTHHYIO
W1acTuHKy (€=7). Ompenenutb AUAICKTPUYECKYI0 BOCHPUHMMYHUBOCTD CTEKJIa U IOBEPXHOCTHYIO
MJIOTHOCTh CBSI3aHHBIX 3apsiIOB HAa CTEKJITHHOM IJIACTHHKE.

12. Pa3HOCTb MOTEHIMAJIOB Ha IJIACTHHAX IJIOCKOTO KOHAEHCATOpA C TUAJIEKTPUKOM paBHA
500 B, paccrosHue Mmexnay miactuHamu 10 Mxm. OmnpenenuTs 0OBEMHYIO IUIOTHOCTH 3HEPIUU
KOHJICHCATOPA.

9) ITocTOAHHBIN 3JIEKTPUYECKHI TOK.

Bonpocs! 111 camonpoBepKu:

1. UYro Takoe 31eKTpUYECKUi TOK?

2. Yro Takoe cuia TOKa, IJIOTHOCTb TOKA, dJEKTPOABMKYLIAs CHIIA, TAJCHUE HAIPSKEHUS

Ha yyacTke 1enu?

3anumute 3akoH OMa Ui OTHOPOJHOIO U JUI HEOAHOPOAHOTO y4acTKa LIEIH.

UYro Takoe CONpOTUBIIEHNE YYaCTKa 1IENH, yAEIbHOE CONPOTUBIIEHUE, IPOBOIUMOCTD?
Chopmymnupyiite 3akonsl Kupxroda.

Uro Takoe paboTa IJIEKTPHUECKOTO TOKA, MOIIHOCTb, BBIIETsieMasi B TIPOBOTHUKE?
Cdopmynupyiite 3akon Jxoynsa-Jlenna.

. UYemy pasen KIIJ[ uctounuka toka?

3aga4u 1719 CaMONIPOBEPKH:

1. JlBe Oatapen akkymysaropoB c¢ OJIC €1=e=100 B wu wuerslpe pesucropa c
conporusieHusMu R1=20 Om, R>=10 Om, R3=40 Om u R4=30 Om coenmHeHbl, Kak MOKa3aHO Ha
pucyske. Halitu nokasanue ammnepmerpa. BHyTpeHHUMHU CONPOTUBICHUSIMU OaTapeil akKyMyJIsTOPOB
npeHeopeys.

2. K 3axxumam Gatapen akKymyJsITOpOB NpucoequHeH Harpesarenb. DJ{C OaTapen paBHa
24 B, BHyTpeHHee comnpoTuBieHre 1 Om. HarpeBaTens, BKIIOYEHHBIH B LieNb, TOTPEOIIIET MOIIHOCTh
80 BT. Brruncnuts cuity Toka B nenu u KIT/1 HarpeBarens.

3. 3anryHTUpOBaHHbIN amnepmerp usmepsier Toku a0 10 A. Kakyro HaubGonburyro cuiy
TOKa MOXET M3MEpPUTh 3TOT aMmIiepMmeTp Oe3 LIyHTa, eciu conportuBieHue ammepmerpa 0,02 Owm, a
CoINpoTHBIIeHUE IyHTa 5 MOM?

4. Cwia TOKa B IIEMM HM3MEHSETCA CO BpeMeHeM 1o 3akoHy I=lp-Sinwt. Onpenenuth
KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEINUTCSA B MPOBOJHUKE conpoTusieHneM 10 OM 3a Bpems, paBHOE
YETBEPTHU NEPHOJA, €CIIN Iepuoa paseH 10 c.

5. 3a Bpems 10 cekyHO Npu paBHOMEPHO BO3PACTAIOLIEH CHUJIE TOKAa OT HyJIsd [0
HEKOTOPOr0 MaKCHMyMa B MPOBOJHUKE BBIACIHIOCH KoiqnuecTBO TermoThl 40 k/[x. Onpenenuts
CPEIHIOI0 CHUJTy TOKA B IIPOBOJIHUKE, ECIIA €r0 CONPOTUBIIEHUE PaBHO 25 OM.

2 kypc. 3cemectp.

NG AW

1) MarHeTusm.
Bomnpocsl 11 camonpoBepKu:
1. Cdhopmynupyiite 3akoH AMmepa.

2. ChopmynupyiiTe NPUHIUI CYNEPIIO3ULIUH TOJEH.



Ha urto gelictByer cuita JlopeHua u uemy oHa paBHa?

Cdhopmynupyiite u 3anummure 3akoH bro-Capapa-Jlammaca.

Cdopmynupyiite npaBuiIo NpaBoro BUHTA.

Uemy paBeH MOMEHT cuil Amriepa, IEHCTBYIOIIMX Ha KOHTYpP ¢ TOKOM?

YeMy paBeH U KyJla HaIIpaBJIeH TUMOIbHBII MAarHUTHBI MOMEHT KOHTYpPa C TOKOM?
Yemy paBHa paboTa M0 NEPEMELICHHIO KOHTYpa ¢ TOKOM B MarHUTHOM T10J1e?

YeMy paBeH ITOTOK BEKTOpPA MarHUTHOIO OJIS Yepe3 3aMKHYTYIO IIOBEPXHOCTh?

RRO©OoN O AW

0.  Yemy paBHa IUPKYJALUS BEKTOPA MATHUTHOTO TIOJIS TIO 3aMKHYTOMY KOHTYpPY?
1.  Yemy paBHa HHAYKUHS U UHAYKTUBHOCTH TOPOUA U cojieHOoH 1a?
12.  Hauro geiictByeT cuia JIopeHia u ueMy oHa paBHa?
13. Cosepmiaet yia cuna Jlopenna padoty?
14.  Yto npoucxoauT ¢ 3apsHKEHHOM 4acTULEH B 3JIEKTPUYECKOM U MATHUTHOM IOJISAX?
15. Cdopmynupyiite mpaBuiIo sl HAXOKICHUS HarpaBieHus cuibl JlopeHia.
16. Kaxkue BeiiecTBa Ha3pIBalOT MarHeTUKamMmu?
17.  Yrto noka3pIBacT MarHUTHAsi BOCHIPUUMUYUBOCTh?
18. B ueM 3akmrouaeTcsi MarHUTHBIN THUCTEPE3UC?
19.  Yro Takoe Touka Kropu?

20.  Cdopmymupyiite 3akon Kropu-Beiica.

3agaum 1015l CAMOTNIPOBEPKH:

1. beckoHe4HO JUIMHHBIN TOHKHUM MPOBOAHKUK ¢ TOKOM 50 A umeeT usrub paauycom 10 cm.
Onpenenuts B Touke O MArHUTHYIO UHYKLHUIO MOJIs, CO34aBAEMOT0 3TUM TOKOM.

2. Haiitu HanpskeHHOCTh MAarHUTHOTO TIOJISl HA OCH KPYTOBOI'O TOKA HA PAacCTOSIHUM 3 CM
OT ero MwiockocTH. Pagnyc kouTypa 4 cM, TOK B KOHType 2 A.

3. [To ToHKOMY MPOBOJIOYHOMY KOJIBILY T€YET TOK. He M3MeHssi CHIIbl TOKa B TIPOBOTHUKE,
emy mnpuaanud ¢opmy kBaapata. Bo CKOIbKO pa3 M3MEHMIACh MAarHUTHAas HMHIYKIHUS B LIEHTpPE
KOHTYpa?

4, [lo Tonkomy mnpoBoay B Bujae koibla paguycoM 20 cm Tteuer Tok 100 A.
[leprieHAUKYISIPHO MJIOCKOCTH KOJIbIA BO30YXKIEHO OJAHOPOIHOE MAarHWTHOE Mojie ¢ MHAyKuuen 20
MTn. Haiitu cuity, pacTArMBarONIy 0 KOJBLIO.

S, Tonkuii mpoBoA B BUAE IYrd, COCTaBISIOLIEH TpeTh KoJjbla paanycoMm 15 cwm,
HaxoJIUTCA B OJHOPOJHOM MarHuTHoM mnoje ¢ umHaykuued 20 mTn. Ilo mpoBoay teuer Tok 30 A.
[1m10cKOCTh, B KOTOPOH JISKUT JyTa, NEPICHANKYIISIPHA TUHUAM MAarHUTHON UHAYKIIUHU, U TIOJIBOJISIIINE
MIPOBOJIa HAXOATCS BHE NoJsA. OnpeaenuTh Cuily, J€MCTBYIOIIYIO Ha IPOBO/I.

6. Topoun kBaapatHoro ceueHusi cogepxkut 1000 ButkoB. HapyxHblii muamerp Topouaa
paBeH 40 cM, BHyTpeHHuUW - 20 cM. HailTu MarHuUTHBIM TOTOK B TOpOHUJE, €CIU CHUJla TOKa,
npoTrekaronero mno obmorke, paBHa 10 A. VYdecTh, YTO MarHMTHOE IIOJI€ BHYTPH TOpPOHIA
HEOJTHOPOJIHO.

1. KoakcuanpHbiil kabenb mpeicTaBiseT co00il JNIMHHYI0 METAUNIMYECKYI0 TOHKOCTEHHYO
TpyOKy pamuyca 10 MM, BAOIb OCH, KOTOPOH PacIoNioKeH TOHKUM mpoBo. CUiibl TOKOB B TpyOKe U
MIPOBOJIC PaBHBI, HAMPABIICHUS] UX MPOTUBOMOIOKHBI. ONpeeTuTh MarHUTHYIO UHIYKIIUIO B TOYKAaX,
yAaNeHHBIX HAa PacCTOSHUSA 5 MM U 15 MM OT ocu kabens, ecinu cuia Toka paBaa 0,5 A.

9. [IpoToH, mpoiis yCKOpSIOUIyto pa3HocTh noteHuaioB 800 B, BiaeTaeT B CKpelieHHbIE
nox mpsMbeIM yriaoMm marHuTHoe (50 mTn) u anektpuueckue mons. OnpeaenuTh HaNpsHKEHHOCTh
AMEKTPUIECKOTO TIOJISA, €CITH MPOTOH JIBMXKETCS B CKPEIICHHBIX TOJISAX MPSIMOJIIMHEHHO.

10.  DnexkTpoH B OJHOPOAHOM MarHUTHOM mnoje ¢ wuHaykmued 0,1 Tn aBmwkercs mo
OKpyXxHoCTU. HaifTu cuity 5KBHBaJIEHTHOT'O KPYTrOBOT'O TOKA, CO3/IaBAEMOT0 JIBU’KEHUEM 3JIEKTPOHA.
11.  DnaexkTpoH [BMXKETCA B OJHOPOAHOM MAarHuTHOoM mone ¢ wuHaykoued 0,1 Ta

NEePIEeHIUKYISIPHO JIMHUAM UHIYyKUUU. OnpenenuTb CUily, NeUCTBYIONIYIO Ha 3JIEKTPOH CO CTOPOHBI
T0JIs1, €CJIN PAaINyC KPUBHU3HBI TpaeKTopuu paseH 0,5 cM.

12. Onpenenuth YacTOTy JapMOpPOBOM TMpeliecCuu 3JIEKTPOHHOW OpOUTHI B aTroMme,
HaXOZAIIEMCsl B MArHUTHOM 10J1€ 3€MJIM, MarHUTHAs: MHAYKIHS KOToporo paBHa 50 Mk 1.



13. Ha omgun atom keme3a B He3amoJHEHHOW 3d-000JI0YKE TMPUXOIUTCA YETHIpE
HECMApPEHHBIX 3JEeKTpoHa. OmNpenenuTb TEOPETUUYECKOE 3HAYECHHWE HAMAarHUYeHHOCTH Keje3a IpHU
HACBILICHUH

14.  BucmyToBBIM wmapuK paguycoM | cM IOMEIIEH B OAHOPOJHOE MAarHUTHOE IIOJIE C
uaayknuend 0,5 Tin. OnpenenuTs MarHUTHBIA MOMEHT, TIPHOOPETCHHBIA IIAPUKOM, €CJIM MarHUTHAs
BOCIIPMEMYHBOCTh BUCMYTa paBHa -1,5 -10™,

2) DJIeKTPOMATHUTHAS HHAYKIHSA. YpaBHeHuss MakcBeJia.

Bonpocsl 11 camonpoBepKu:

1. 3anuiure 3akoH nHAYKuun apanes-Makcsea.

2. Cdhopmynupyiite npasuio JleHma.

3. B uewm 3akiioyaercs sBieHUE CAMOUHIYKIHH?

4. Uemy paBHA SHEPrUsi MAarHUTHOTO MOJISI?

5. Yemy paBHa 00bEMHAS TJIOTHOCTh MArHUTHOT'O MO ?

6. Urto Takoe TOK cMelieHus?

7. 3anumuTe M MOpoaHaNu3upyite ypaBHeHuss MakcBemia B auddepeHIManibHOl U
WHTETPAITBHON (opMax.

8. 3anuimTe U MpoaHaATU3UpPYyiTe ypaBHeHHs] MakcBelia B UHTerpajibHO (hopme.

9. ChopmynupyiTe TPUHIIUI OTHOCUTEILHOCTH B DJIEKTPOAMHAMUKE.

3agaum 1015l CAMOTNIPOBEPKH:

1. B marnutHOe mone, uaMmeHsronieecs no 3akoHy B=Bocosot, momemena kBaaparHas

pamMKka co cTOpoHO# 50 cM, pHYeM HOpMaib K paMKe COCTAaBIISET C HalpaBlieHHeM mons yron 45°,
Onpenemute JIC MHAYKINHN, BOHUKAIOIIYIO B PAMKE B MOMEHT BpeMeHH 5 ¢, ecimn o=4c™, Bo=0,1
Ton.

2. [Io aByM TIagkuM BEpPTUKAIBHBIM IMPOBOJAM, OTCTOSIIMM JApPYyr OT Jpyra Ha
paccTtosiHue 1, CKONB3UT MOJ JEHCTBHEM CUIIbI TSKECTH NMPOBOJHUK-TIEPEMbIYKa Macchl m. BBepxy
MPOBOJIa 3aMKHYTHI Ha compotuBieHre R. Cucrema HaxoAuTCs B OJHOPOJHOM MAarHUTHOM MOJIE C
UHAYKIHeH B, nmepneHIukyIsipHOM IIOCKOCTH, B KOTOPOW mepemeniaercs nepembiuka. [Ipenedperas
COTIPOTUBIICHUEM TPOBOJOB, TMEPEMBIYKA M CKOJIB3SAIIUX KOHTAKTOB, & TaKK€ MAarHUTHBIM I10JEM
WHIYKIMOHHOTO TOKa, HAMTH YCTaHOBUBIIYIOCS CKOPOCTh IEPEMBIUKH.

3. Jlokaxkxute C MOMOUIBIO ypaBHEHUMH MakcBeia, 4TO IEPEMEHHOE BO BpPEMEHU
MarHUTHOE I10JI€ HE MOKET CYIECTBOBATh 0€3 JIEKTPHUUYECKOTO MOJIs.
4. JUIMHHBIA UMIMHAPUYECKUM KOHJeHcaTtop 3apsbkaeTcss oT wucroyHuka c  IJ[C.

[TpeneOperast kpaeBbIMH A (deKTaMu, JOKKUTE, YTO TOK CMEIICHHS B JUDIEKTPHUKE, 3aMOJIHSIOIIEM
MIPOCTPAHCTBO MEXAY OOKJIaJKaMU KOHJIEHCATOP, a paBeH TOKy B menu uctounuka JJIC.

3) I'apMoHnyeckne Koned0aHusa. JIeKTPUIECKHE KOJIeOaHN.

Bomnpocsl 11 camonpoBepKu:

1. Uro Takoe rapMoHuueckoe kojebanue? YUTo Takoe mepuon, aMIuIMTyna U (asza
Kose0aHus?

2. Uro Takoe 3aryxatomee konebanue? Yrto Takoe aBTokoinebanue? UYTo Takoe
BBIHYX/ICHHOE KoJiebaHue?

3. Uro Takoe (azoBas CKOPOCTb, JJUHA BOJIHBL, BOJHOBOE 4YMCJIO, (Pa3oBbId (HpOHT,
BOJIHOBOM BEKTOP?

4. Kakue BOMHBI Ha3bIBAIOTCS MPOJOJIBHBIMH M TONEPEYHBIMU? 3alUIINTE BOJIHOBOE
ypaBHeHHe. Kak o0pa3yroTcs cTosgue BOJIHBI?

5. Kakas snexktpuueckas 1ienb Ha3bIBaeTCs MIEKTPHUUECKUM KoJieOaTeIbHbIM KOHTYpOM?

6. Kaxkue xonedanust Ha3pIBAIOTCA CBOOOIHBIMMU?

7. Uro Takoe BBIHY)XICHHble KoyiebaHus? UYeMy paBHa 4YacTOTa BBIHYXIEHHBIX
kosiebanuii? OT Yero 3aBUCUT YaCTOTa BBIHYKACHHBIX KOJeOaHu?

8. Kakue xonebanust Ha3bpIBalOTCS COOCTBEHHBIMU?

9. Uto Ha3bIBaIOT 3aTyXaIOUIMMH KoJeOaHusIMu?

10.  Kakoe sBneHue Ha3bpIBaeTcs pe3oHaHcoM? YTo Ha3bIBaeTCsl, PE30HAHCHOM KpUBOii?

3agaum 1J1s1 CaMONIPOBEPKHU:



1. Touka coBepiraeT rapMOHUYECKHE KoJjiebaHusl ¢ amruatyzor 10 cM u mepuogaom 5 c.
Haiitu 1711 TOUKM MaKkCUMaJIbHYIO0 CKOPOCTh U MAKCUMAJILHOE YCKOPEHHUE.

2. Onpenenure  OTHOUIEHME ~ KHUHETUYECKOM  SHEPruM  TOYKH,  COBEpIIArOIIen
TapMOHUYECKHE

Kosie0aHus, K €€ MOTEHIIMATbHOM SHEPTUH.

3. B pesynbrare cnoxkenus AByX KoJjiebaHuM, mepuoj, oxHoro u3z kotopeix 0,02 c,
nosrydarot 6uenus ¢ nepuogom 0,2 c. Onpenenute nepuo] BTOPOro CKIIaIbIBAEMOro KoueOaHusl.

4. Omnpenenure AIUMHY BOJIHBI, €CJIM YMCIOBOE 3HAUE€HUE BOJIHOBOIO BekTopa pasHo 0,025
¢,

o. DNEKTPOIOe3 ] MPOXOIUT CO CKOPOCTHIO 72 KM/4 MUMO HEMOIBH)KHOTO MPUEMHHKA 1

naeT rynok, dyacrora koroporo 300 I'm. Ilpuaummas ckopocTh 3Byka paBHOU 340 wm/c, ompenenute
CKa4yOK YacCTOTbI, BOCHIPUHUMAEMBbII IPUEMHUKOM.

6. B Bakyyme BIOJb OCHM X pAacHpOCTpaHsETCs IUIOCKas 3JIEKTPOMAarHuTHAs BOJIHA.
AMIUIMTY]a HAOpPSHKEHHOCTH DJIEKTPUYECKOro 1o BoiHBl coctaBisier 50 MB/m. Omnpenenure
MHTEHCUBHOCTb BOJIHBI, T. €. CPEAHIOI0 SHEPIHI0, MPOXOJAILYIO 3a €AMHUILY BPEMEHH Yepe3 eIUHUILY
MOBEPXHOCTH.

7. KonebarenbHblii KOHTYp COCTOMT U3 KOHAeHcaropa eMmkocth C, KaTylKd
UHAYKTUBHOCTH L C mpeHeOpexuMO MajlbiM COINpPOTHBJIEHHEM U Kitouda. [Ipu pasoMKHyTOM Kitoue
KOHJIEHCATOop 3apsiiniu 1o HanpsbkeHus Um u 3ateM B MOMEHT t = 0 3aMkHyJn Kiatod. Haiitu: a) Tok B
KOHType Kak ¢QyHkuuio Bpemenu I(t); 6) DAC. caMOMHAYKIMH B KaTyIIKE B MOMEHTHI, KOTJa
3JIEKTPUUECKAs SHEPrusi KOHJAEHCATOPa OKa3bIBAETCSl pAaBHOW SHEPIUU TOKA B KaTYILKE.

8. B konType ¢ emkocTbio C M MHIYKTUBHOCTHIO L mpoucxosaT cBOOOIHBIE 3aTyXalolue
K0J1e0aHus, MU KOTOPHIX TOK MEHAETCA BO BpeMeHH 110 3aKoHy I = ImePn® Haiitu nanpsxenue Ha
KOHJICHCATOPE B 3aBUCUMOCTH OT BPEMEHHU U, B YaCTHOCTH, B MOMEHT t = 0.

9. Ha ckoibpko MpOLEHTOB OTIMYAETCs 4acToTa  CBOOOJHBIX KojeOaHHH KOHTypa ¢
T00pPOTHOCTBIO Q = 5 OT COOCTBEHHOM 9acTOTHI 0 KOJICOAHMIA TOTO KOHTYpa?
10. B xoneGaTenbHOM KOHTYpe HWHAYKTHBHOCTH Karymku L = 2.5 m[H, a emkoctu

koHAeHcaTopoB C1 = 2 MKD u Cz = 3 Mx®. Konnencarops! 3apsaunu a0 Hanpsokenus U = 180 B u
3amMkHynmu ko4 K. Haiitu: a) mepuon coOCTBeHHBIX KosiebaHUM; 0) aMIUIMTYJHOE 3HAUYE€HHE TOKa
yepe3 KaTyuiky.

4) BoanoBasi ontuka-1.

Bomnpocsl 11 camonpoBepKu:

Chopmynupyitte npuniun [ toiirenca.

Urto Takoe KOrepeHTHbIE BOJIHBI?

Yro Takoe onTUYecKas pa3HOCTb X01a?

3anuuuTe yCiaoBUs MaKCUMyMa 1 MUHUMYyMa.

. Onumure npuHIMn padoTel nHTEphepomeTpoB Maiikenbcona u @adpu-Ilepo.

3agauu 1719 caMONPOBEPKU:

1. Paccrosane mexnay 5-mM u 25-M konpuamu HerotoHa paBHO 9 MMm. Pagmyc KpuBH3HBI
auH3bl 15 M. Haiitu 1nimHy BOJIHBI MOHOXPOMATHUYECKOTO CBETAa, MAJarolIero HOPMaJbHO Ha
ycraHoBKy. HaGmroieHue npoBoiniIoch B OTPAKEHHOM CBETE.

2. B omerte IOnra BHavanme 6epercs cBeT ¢ JauMHON BoyHBI 600 HM, a 3aTeM C JIPYyTOMH.
KakoBa /y1Ha BOJTHBI BO BTOPOM Cllydae, €CiIM 7-s CBETJIas 1oJioca B IEPBOM ciydae coBnazaer ¢ 10-i
TEMHOI BO BTOPOM.

3. [Tpu 3amonHEeHUH HaXOAIIEHCS Ha IyTH OJHOTO U3 UHTEPPEpUPYIOIIUX JIyueil mycTon
TpyOku amuHOM 5 cMm kuciopoaoM (ni1=1,000271) mpoucxoauT cMelleHue HHTepPEepeHInOHHbBIX
nosioc. Kakyro TONIMHY JOMKEH MMETh KOMIIEHCHUPYIOIIMN CTEKJISHHBIM KIWMH ¢ n2=1,5 Ha myTH
BTOPOTO JIy4a, 4TOOBI BOCCTAHOBMJIACH NIEPBOHAYANIbHASA KapTHUHA?

5) BoJsnoBas onTuka-2.

Hudpaxus cseta. [Ipunnun [roiireHca-®penens. Meton 300 @penens. udpaxuuonnHas
pewerka. Pa3pematomias cniocooHocts. [lonspuszanus cBeta. JluHelHas, KpyroBas M 3JUIMITHYECKAs
nossipu3anuu. EcrecTBeHHBbIN cBeT. JIBoitHOE sydenpenomiienue. lomsgprusanus cBeta mpu JBOMHOM

orwdPE



nydenpenomiienun. [lomsipuzarmonHsie  mpuOopel. 3akoH Mamroca.  Bpamienwe  miIockocTu
MOJISIpU3AIUU B KPUCTAJUIMUECKHUX TeJax.
Bonpocs 1151 camonpoBepKu:
Chopmynupyiite npunimn [tolirenca-Openers.
B uewm 3akmtouaercs meron 30H @penens?
UYro Takoe qudpaKkInOHHAS perieTka’?
Onumure AUQpPaKIKUo Ha TPOCTPAHCTBEHHOM peréTKe.
3anumnmTe yCaoBUsl MAKCUMyMa U MUHUMYMa.
Uto Takoe noJjasipu30BaHHbINA CBET?
Chopmynupyiite 3akon  Maimtoca.
Cdopmynupyiite 3akoH bproctepa.
B uem 3akitouaercs sBJIE€HUE NOISPU3ALMU [IPU IBOMHOM Jy4YEIPEIOMIECHUU?

B uem 3akmouaercs addext Dapanes?

3agauu 1719 CaMONIPOBEPKU:

1. Ha nudpakunonHyro pemierky HOPMaJIbHO MagaeT MydoK cBeTa. Yemy J0JKHA OBITH
paBHA TIOCTOSHHAS JU(PAKIMOHHON PEIeTKH, uTo0bI B HanpasneHny 41° coBmanu MakcuMyMBI IByX
muHui 656,3 HM 1 410,2 HM.

2. Onpenenuth panuyc TpeTbed 30HBI DpeHens, €clii pPACCTOSIHUE OT TOYEYHOI'O
uctouynuka ceera (A=600 HM) 7O BOJHOBOH IMOBEPXHOCTU U OT BOJIHOBOM MOBEPXHOCTH A0 TOYKHU
Ha0JII0/1eHus paBHO | M.

3. Ckonpko mTpuUXoB Ha | MM colepxuT audpaklMOHHAs pelieTka, eclu MpH
HOPMaJIbHOM MAaJIEHUM MOHOXpoMarudeckoro cseta (A=0,6 MKM), MakCHUMyM ISTOrO MOpsIKa
oTknoHex Ha 18°.

4. I110CKOCTH HpOMyCKaHMs ABYX HHKoneil obpasyror yron 30°. B kaxaom HHKOIE
norsiomaercs 10 % mnagatornero ceeta. OmnpenenuTth: a) BO CKOJIBKO pa3 OciabiseTcss CBET IMOocie
IIPOXOXKACHUS Yepe3 MoJispu3arop 0) BO CKOJIBKO pa3 ocialiseTcsl CBET MOCie MPOXOXKACHUS Yepe3
aHaAJIM3aToP; B) HA KaKOW Yol ClielyeT MOBEPHYTh aHaJIN3aTOp, YTOOBI Uepe3 Hero CBEeT He MPOXOAMI?

5. VYTON MeXIy MIOCKOCTAMH TIPOITyCKaHHs TIONsApu3aTopa ¥ aHammaropa paseH 45°. Bo
CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTh CBETA, BBHILIEAIIETO U3 aHAJIU3aTOpa, €CIN Yrojl YBEIUYUTh
110 60°.

CoNor~LNE

6. VYron bprocrepa mpu mageHuM cBeTa U3 BO3AyXa Ha KPHUCTAN KAMEHHOW COJNIM paBeH
57°. OnpenenuTh CKOPOCTH CBETA B 3TOM KPHCTAJIIE.
6) B3auMoaeiicTBHe CBeTa € BeleCTBOM.

Bomnpocsl 11 camonpoBepKu:
Yro Takoe qucnepcus ceera?
B uem 3akmrouaeTcst anemMeHTapHast JIEKTPOHHAs TEOpUsl TUCTIEpCUn?
Yro Takoe noriouieHue ceera’?
Cdopmynupyiite 3akoH byrepa-JlamGepra.
Cdhopmynupyiite 3akoH Panes.
3agauu 119 caMONPOBEPKU:
1. IIpy mnpoxoxkaeHMM B HEKOTOPOM BEIECTBE IyTH X HWHTEHCHUBHOCTh CBETa
yMeHbIIUIach B 3 pasa. Ompenenute, BO CKOJIBKO pa3 YMEHBIIUTCS WHTEHCHUBHOCTh CBETa IMpU
IIPOXOXACHUU ITyTH 2X.

orwdPE

2. Ompenenure KOHIIEHTPAIIUIO CBOOOIHBIX AJIEKTPOHOB HOHOCHEPHI, €CITH JIJIsT PaJHOBOITH
c yactoroit 97 MI'ny ee nokasarens npeinomiuenus 0,91.
3. [Tokazarenp mpenoMieHHs] s KPacHOro CBeTa B CTEKJe (TsKenblid (UIMHT) paBeH

1,6444, a nns puoneroBoro - 1,6852. Haiftu pa3Huily yrioB npeloMiIeHHs B CTEKJIE TaHHOTO COpTa,
ecu yron nanenns pasen 80°.

4. Iloka3aTenb MOIJIONIEHMS TIa3sMbl KpoBH paeH 0,836 cm™. Kakas Tonmmua cros
IJ1a3Mbl KPOBU YMEHBIIA€T MHTEHCUBHOCTD a/1aI0IEro cBeTa B 3 paza?
7) N3ny4eHne yepHoro teia.

Bomnpocsl 11 camonpoBepKu:



UTo Ha3bpIBaE€TCS TEIUIOBBIM U3IIyYeHUEM?

[Tepeuncnure 0COOCHHOCTH TETLIOBOTO U3ITyYCHUS.

Urto Takoe abCOMOTHO YEPHOE TEN0?

Chopmymnupyiite 3axkon Kupxroda, 3akon Credana-bonbliMaHa ¥ 3aKOH CMEIICHHS

PonbE

Buna.

S. B gem ¢usnyeckuii cmbicn yHUBEpcanbHON GyHkunu Kupxroda?

6. KakoB ¢usnuecknii cmbici mocTtossHHONM 6 B 3akoHe Credana-bombpiMana u Am B
3aKoHe cMelleHus Buna?

7. KaxoBb! ycnoBust nepexoaa ¢popmysisl [Inanka B popmymny Panes-/xunca?

3amaum 17151 cCaMONIPOBEPKH:

1. Temneparypa BepxHux cioeB 3Be3abl Cupuyca 10 kK. Onpenenuts MOTOK 3HEPTHUH,
M3JTy9aeMOl ¢ MOBEPXHOCTH TIIOIIAABI0 | KM? 9TOM 3BE3/IBI.

2. Kaxkyro momHuocTs n3inyuenus umeet Connue? Mznydenne ComHIla cuuTaTh OJU3KUM K
uznydenuto AUT. Temneparypa noBepxnoctu cosinna 5800 K.

3. MomHoCTh M37y4YeHUsT pacKajleHHOM MeTauueckod mnoBepxHoctu 0,67 kBrT.

Temmepatypa nosepxsoctu 2500 K ee mmomans 10 cm?. Kakylo MOIIHOCTh H3ITydeHHs UMeNa OBl 3Ta
MOBEPXHOCTh, €clu Obl OHa Obla abcomoTHO dYepHOU? HaliTu OTHOIIEHHE SHEPreTHYecKuX
CBETHMOCTEH 3TOH MOBEPXHOCTH U aOCOIIOTHO YEPHOTO TeJIa P JaHHOU TeMIlepaType.

4. Ha ckonpko ymenbinmntcs macca CoiHIIA 3a TOZ BCIEACTBHE H3TyudeHHs? 3a Kakoe
BpeMss macca Connna ymenbmutcs Basoe? Temmeparypa moBepxHoctu Comana 5800 K. Ero
U3ITyYEHUE CUUTATh MOCTOSTHHBIM.

5. Ha KaKyrlo IJIMHY BOJIHBI IIPUXOAWUTCA MAaKCUMYM CHCKTpaHLHOfI IINIOTHOCTHU
SHEPreTUYeCKOM CBETUMOCTH aOCOJIIOTHO YEpHOTO Tela, HMEIOLIEro TeMIEeparypy, pPaBHYIO
temneparype 37 °C genoseueckoro Tema?

8) B3aumopaeiictBue (pOTOHOB € JIEKTPOHAMMU.

Bomnpocsl 118 caMonpoBepKu:

1. Chopmynupyiite kBaHTOBYIO TunoTe3y [lnanka.

2. Jaiite onpenenenne BHeMHETO GoTodPdeKTa.

3. Uto Takoe TOK HACBIIICHUS U 33JIeP>KUBaIOIIee HAMpsHKEHUE?

4, Chopmynupyiite 3akoHbl HoTodPdeKTa.

S. Kak ¢ nomousto ypaBHeHue DifHiTeHa 00bAcHUTH 1 1 2 3akoHbI poTodddexra?

6. Kakne xapaktepucTuku (OTOHA OINPENENISIOT €ro BOJHOBBIE M KOPITYCKYJISPHBIC
cBoiicTBa?

1. ®oToH ¢ JMHOH BONHBI 1 TIM paccessicss Ha cBOOOIHOM 3nekTpoHe mox yriaom 90°,
Kakyto nosnto cBoeii sHepruu GOTOH nepeaa 3J1eKTpoHy?

2. Kakas monst sHeprum goTtoHa pacxomyercs Ha paboTy BbixoAa (OTOIIEKTPOHA, €CIU
KpacHas rpanuia porosrpdexra 307 HM, a MakcUMaIbHas KWHETHYecKast sHeprus 1 sB?

3. doton ¢ smeprueit 0,4 MdB paccesncs mox yrmom 90° Ha cBOGOIHOM JNEKTpOHE.
OnpeaenuTs SHEPTHUIO PACCETHHOTO (POTOHA U KUHETHYECKYIO SHEPTHUIO0 3JICKTPOHA OTJauu.

4, Haittn nocrosinnayro Ilnanka, eciam M3BECTHO, YTO AJIEKTPOH, BBIPHIBAEMBIN U3 METaslIa

cBeToM ¢ yactoToit 2,2-10%° T'n, 3ajepsuBaercsi pasHOCTHIO TOTEHIHATOB 6,6 B, a BIpbIBacMblIii
CBETOM ¢ 4acToToif 4,6-101°T'1y 3aepxuBaeTCs pa3sHOCTHIO TOTEHIMANoB 16,5 B.

5. B Bakyyme HaxomsTcs JABa KaJbLMEBBIX 3JEKTPOJA, K KOTOPBIM IOJAKIIOYEH
koHaeHcaTop EMKOCThIO 4000 nd. [Ipu 1IUTETHPHOM OCBENIEHUH KaTOJa MOHOXPOMATHYECKHUM CBETOM
¢ nuHHOH BoJHBI B 300 HM (POTOTOK MEX]y 3JI€KTpOJaMH, BO3HUKIINK BHaYaie, MpeKpaaercs, a Ha
KOHJIEHCATOpE YCTaHaBJIMBaeTcsl ayeKkTpudyeckuil 3apsan. «Kpacnas rpanuna» ¢dotosddexra ans
kanbius 450 nM. OnpelenuTe YCTAHOBUBIIMMCS 3apsji KOHJEHCATOpA. EMKOCTBIO CHCTEMBI
AIIEKTPO/IOB IPEHEOPEUb.

6. @®OTOH ¢ JUIMHHOW BOJHBI, COOTBETCTBYIOLIEH KpacHOW Trpanuue ¢ororddexra,
BbIOMBAET 3JIEKTPOH M3 METAUIMYECKOM MIIACTUHKHU (KaToja), HaXOMSIIErocs B coCyJie, U3 KOTOPOro
OTKa4aH BO3AYX. OJIEKTPOH Ppa3rOHSETCS OJHOPOAHBIM 3JIEKTPUUYECKUM IIOJIEM HAINPSKEHHOCTHIO



5.10* B/m. Jlo Kakoil CKOpPOCTH 3JIEKTPOH PAa3TOHHTCS B STOM IIOje, MpoieTeB myTh 5-107* M.
PensituBuctckue 3¢ (exThl He YUUTHIBATS.
9) BoJiHOBBIE CBOIICTBA YAaCTHII.
Bonpocs! 111 camonpoBepku:
Chopmynupyiite runoresy ae bpoitns
CdhopmynupyiiTe u 3anummTe COOTHOIIEHUE HeonpeneneHHocteit [ eizenbepra.
3anuiuTe cTallioHapHOe U BpeMeHHoe ypaBHeHus [lpenunrepa
UYro onpexnenseT KBaapaT BOIHOBOH GyHKIHHI?
MoskeT J11 9acTulla HaXOAUTCS Ha JHE MOTEHIIUAIbHOU SIMBbI?
Kakumu cBolicTBaMy MUKPOUYACTHI] OOYCIOBIICH TYHHEIBHBIH 3D dexT?
Uro Ha3bIBaeTcs IJIaBHBIM KBaHTOBBIM uncioM? Kakoe cocTosiHue aroma Has3bIBaeTCs
BO30YKJICHHBIM?

3agaum 1015l CAaMOTNIPOBEPKHU:

1. B npsMoyronpHO#H MOTEHIMATBHON siMe MIHMPHHON | ¢ abCOMIOTHO HENPOHHUIIAEMBIMU
crenkamu (0<x<l) HaxomuTcs yactuua B cOCTOAHUU n=4. HalTu BepOATHOCTb MECTOHAXOMXIACHUS
gacThibl B oomactu 1/3<x <l.

2. [Ipenmonaras, 4TO0 HEOMPENEICHHOCTh KOOPIMHATHI JBIDKYIICHCS YacTUIBI paBHA
neOpOMIeBCKON JUIMHE BOJIHBI, ONPEACTUTh OTHOCHUTENBHYIO HETOYHOCTh Ap/p HMITylIbca 3TON
BEJIMYMHBI.

3. KoadduumeHT mpoxoxaeHust 3JI€KTPOHOB Yepe3 HU3KHIA MOTEHINAIBHBIN Oapbep paBeH
koaduimeHTy orpaxenus. OnpenennTb, BO CKOJIBKO pa3 KHHETHUECKAas YHEPTHUS JIEKTPOHOB OOJIbIIIe
BBICOTHI TOTEHITMAIBLHOTO Oapbepa.

NoookowhE

Bbino/iHeHHe KOHTPOJIbHOI PadoThI

KontponbHast pabora oaHa u3 (opM NPOBEPKHM U OLEHKH YCBOCHHBIX 3HAHMH, a TaKxke
noiy4yeHus uHQpopMaun 00 ypoBHE CaMOCTOATEIBHOCTH M aKTUBHOCTH oOydarormmxcs. KoHkpeTHbIe
(GopMBl KOHTPOJIBHBIX pPAa0OT, MEpeyeHb KOHTPOJIBHBIX 3a/JaHuil, TpeOoBaHMSA K OGOPMIICHUIO
pasmeniensl B OUOC MI'TY.

KontponsHast paboTa mnpemycMaTpuBaeTcs IIOCIE HW3YyYEHHUs OIpeAETIeHHOro paszena
(pa3nenoB) AMCLUMILIMHBL M IPECTABIISAET OO0 MMCbMEHHYIO padoTY, BBIIOJIHEHHYIO B COOTBETCTBUU
C 3aJJaHUSAMM.

BoinonHeHne KOHTPOJIbHOM pabOThl MO3BOJIIET YCBOUTH OTHOLIEHUSI MEXY MOHSATHIMH WIH
OTJEIBHBIMU pa3JieJlaMU TEMBI, 3aKPEIIUTh TEOPETUUECKUE 3HAHUS, PA3BUTH TOTOBHOCTh UCIIOJIb30BATh
MHAMBHUAYaJIbHbBIE CTIOCOOHOCTH IS pelieHus: IpopeCcCHOHAIbHBIX M UCCIIEI0BATENbCKUX 3a/1au.

OTanbl BHIIOIHEHUS KOHTPOJIbHOM paboThI:

1) u3ydeHHE KOHCIICKTOB JICKIMI, PACKPBIBAIOIIMX MaTepuall, 3HAHWE KOTOPOTO MPOBEpPSETCS
KOHTPOJIbHON paboTOH;

2) u3y4deHWE JONOJHHUTEIBHOW JIUTepaTypsl, B KOTOPOW KOHKPETU3UPYETCS  COJCpPIKAHUEC
MIPOBEPSEMBIX 3HAHUM,

3) cocrapieHNE OTBETOB HA IIOCTaBJICHHBIE B KOHTPOJIBHOI paboTe BOIPOCH.

4. MeTtoanyeckue peKOMeHIalUM M0 MOAr0OTOBKe 00y4aonierocsi
K MPOMEKYTOYHOI aTTecTAlMU

Y4eOHBIM IJIaHOM 10 JUCIHIUIMHE (U3MKA MPEIyCMOTPEHBI  ClACAyroImue  (OpPMbI
MPOMEKYTOUHOU aTTeCTAIIUH:

1) 3a4er;

2) 9K3aMEH.

[IpomexxyTouHast aTTecTalysi HampaBjieHa Ha TPOBEPKY KOHEYHBIX pPE3yJbTaTOB OCBOCHUS
JUCIUTIINHBL (MOTYJIs).

@dopMa MPOMEKYTOUHOM aTTECTAllMU «3a4eT» M «3a4eT C OLEHKON» Ipeanosaraet
ycraHoBiieHHe (akTta CcPOPMHUPOBAHHOCTH KOMIIETEHLUMH Ha OCHOBAaHMU OLIEHKHM OCBOCHUS



o0ydJarmuMcsi MPOrpaMMHOIO MaTepuana Mo pe3yJbTaTaM TEKYIIEero KOHTPOJSl AUCLMILTUHBI
(MOJyJis) B COOTBETCTBUU C TEXHOJOTHMUECKOU KapTOH.

Ecnu oOGyuatonmiicss HaOpan 3adeTHOE KOJIMYECTBO OAaUIOB COIJIACHO YCTAHOBJICHHOMY
JMana3oHy 10 JUCLUIUIMHE, TO OH CYUTAETCS aTTECTOBAHHBIM.

Takum 00pa3oM, MOATOTOBKA K 3a4eTy IMpeJIoiaraeT MOJArOTOBKY K ayJAUTOPHBIM 3aHITHIM U
BHEAYJAUTOPHOMY TEKYIIEMY KOHTPOIIO BCeX (hOpM.

[Ipu moAroToBKe K 3K3aMeHy lieJaecoo0pa3Ho:

- BHHUMATeJIbHO U3YyUYUTh IIEPEUEHb BOIIPOCOB U OINPENEIUTh, B KAKUX MCTOYHUKAX HAXOIATCSA
CBeZIeHMsI, HeOOXOIMMBIE /Ul OTBETA HA HUX;

- BHHUMAaTeJIbHO IPOYUTATH PEKOMEHIOBAaHHYIO JIUTEPATYPY;

- COCTaBUTb KpaTKHE KOHCIEKThI OTBETOB (ILIaHBI OTBETOB).

[Ipy mnoBTOpeHMHM MaTepuajga HEXKEJATeIIbHO HCIOJIb30BaTh MHOr0 KHUI. (OCHOBHBIM
HMCTOYHUKOM MOJTOTOBKH K IK3aMEHY SIBJISETCS KOHCIEKT JieKuuid. Cienyer 3aloOMUHATh TEPMUHBI U
KAaTeropuM, IOCKOJIBKY B HX OIPEAEICHUSX COAEpKATCAd IPU3HAKM, IO3BOJIAIOIINME YSICHUTH HX
CYIIHOCTh M OTJIMYUTH 3TH MOHATUSA OT APYTUXx. B Xoae moAroToBKkH 00ydarommmcs HEOOXOAUMO
oOpailiaTe BHUMAaHHUE HE TOJIBKO Ha YPOBEHb 3allOMUHAHMSI, HO U HA CTENIEHb IOHUMAaHUS KaTeropui u
peanbHbIX NpoduibHbIX MpoOineM. [loAroroBka K 3K3aMeHY MOMKHA B Pa3yMHBIX MPOMOPIHIX
coueTaTb M 3alIOMMHAHKE, U IOHUMaHUE IPOrPaMMHOr0 MaTtepuana. B 3ToT nepuo none3HbIM MOKET
ObITh OOIIeHHEe OOydJaroluxcs ¢ MpernojaBaTeNsiMd 10 JUCHHUILUIMHE Ha TPYNNOBBIX U
VHAUBUYAJIbHBIX KOHCYJIbTAIUAX.

[ToaroroBky mo OWJETy Ha PK3aMEHE HAJ0 HAYMHATh C TOTO, YTO MOMHUTCS JTy4Ille BCETO.
OpnHako, rOTOBSICh IO OIHOMY BOIIPOCY, Ha OTAEJILHOM JINCTE HYKHO ITOCTOSIHHO KPaTKO 3allUChIBaTh U
T€ MOMEHTBI, KOTOPbIE «BCIUIBIBAIOT» B MAMSITH U MO JPYTHM BOIIpOcaM OuIieTa.

Bo Bpems 3x3aMeHa o0yyaronecst MOryT M0JIb30BaThCsl IPOrPaMMOi IHCHUIUIMHEI, a TAKXKe, C
pa3pelieHus IK3aMeHaTopa, CIIPAaBOYHOM TUTEPATypOil.

[lo oxkoHuYaHMM OTBETa HK3aMEHATOP MOXKET 3a7aTb OOYyyaroUeMyCs JOMOJHUTEIbHbBIE U
YTOYHSIOIINE BOIIPOCHI.

[TonoxxurenbHbIM OyJIeT cTpeMiIeHHE 00y4aroIIerocs U3JI0KUTh pa3iMyuHble TOUKH 3pEHUs Ha
paccMaTpuBaeMylo npo0sieMy, BEIpa3uTh CBOE OTHOILEHHE K HEeH, MPUMEHUTh TEOPETUUYECKHE 3HAHUS
10 COBPEMEHHBIM MpoOIeMaM.

Cnucok BONpPOCcoB K 3K3aMeny (2 Kype, 3 cemecTp):

1) MarautHoe B3aUMOJICHCTBUE IIOCTOSHHBIX TOKOB. BEKTOp MarHMTHOM WHIYKIUH.
[TpuHIMI Cynepro3UIIMN MarHUTHBIX 1oJiel. BekTop Hanps»KeHHOCTH MarHUTHOTO MOJIS.

2) 3akoH Awmmepa. BsaumopneicTBHMEe NapalIeNbHBIX  TOKOB. Cuna Jlopenua
(3meKTpuuecKas U MarHUTHasl COCTaBIISIOLINE).

3) 3akoH buo-Casapa-Jlamiaca u ero npuMeHEHHE K PaCYETy MarHUTHBIX IOJIEH NPSAMOTO
U KPYrOBOI'O TOKa, OTPE3Ka MPOBOJia C TOKOM.

4) Teopema o uHMpKyIALIUM (3aKOH IOJHOTO TOKa). MarHuTHoOe I0Jie COJICHOMAA H

topousa. Ilorok BekTopa MaruuTHOM MHAYKUUU. Teopema ["aycca nist maruutHoro noss. Pa6ora no
MEPEMEIICHUIO ITPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

5) JIBrKeHNe 3apsyKEHHBIX YaCTHUIl B AJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

6) MarsuTHO€E 110JIe U MAarHUTHBIN JUIIOJIBHBIA MOMEHT KpyroBoro toka. Hamaraudyenue
MAarHeTUKOB.  3aBHCHUMOCTb  HAMarHW4eHHOCTH  OT  HANpPsDKEHHOCTH  MArHATHOIO  MOJS.
HampsokeHHOCT  MarHuTHOro mnosist. CBSi3b  BEKTOPOB MAarHUTHOW HWHAYKLIMH, HaNpPsSyKEHHOCTU
MarHuTHOTO ITOJII M HAMarHMYEHHOCTH. 3aKOH IOJIHOTO TOKAa JUIsi MarHUTHOTO TOJIS B BEIIECTBE.
MarnuTHast IpOHUIIAeMOCTh. MarHuTHast BOCIpUUMUYNBOCTb. Kitaccudukaryst MarHeTHKOB.

7) JlnamarHeTuky, TMapamMarHeTUKu U QeppoMarHeTuku. ['paHuyHble ycloOBUS Ha
MIOBEPXHOCTU pa3jena JByX MarHeTukoB. ['ucrepesuc. KpuBas HamMarHM4MBaHMS, OCTAaTOYHAs
UHAYKIMS U KodpuuTuBHas cuna. Touka Kropu. O0beMHas MIOTHOCTh SHEPTUU MAarHUTHOTO MOJIS B
BEIIECTBE.

8) OnexkTtpoMaruuTHas uHAyKuusA. I[lpaBuno JleHna. VYpaBHeHHE 3JIEKTPOMarHUTHOM
uHAyknuu. CamouHaykius. VHIOYKTMBHOCTH COJEHOMZAA, TOPOMJA. ODHEPrus MarHUTHOTO MOJIS.



BuxpeBoe snektpuueckoe mnojie. Tok cmemenus. Cucrema ypaBHeHUd MakcBemia B MHTErpaIbHOM
dopme u PU3MUECKUI CMBICI BXOIAIIMX B Hee ypaBHeHuMH. Cuctema ypaBHEHHH MakcBeia B
nuddepernuanbHon hopme.

9) WNurtepdepentius creta. [lpunmun [rolirenca. Korepentneie BomHBL I[lomyueHue
KOrepeHTHBIX JTyuel. Onrtuueckas anuua nytu. OnTudeckas pa3HocTs xona. MHTepdepenuus csera ot
JIBYX KOT€PEHTHBIX HCTOYHUKOB: YCIOBHE MAaKCUMyMa U MUHUMYMa. MHTepdepeHnns cBeTa B TOHKUX
IUICHKAX: TMOJOChl PaBHOW TOJIIMHBI M PABHOIO HakjoHa, Koibla HeroTrona. Ilomyuenue
untepdepenimu (Meron FOura).

10) Hudpakmus ceera. [Ipunnun Iroiirenca-dpenens. Meron 30H OpeHens: aMILTATyAa
pe3yIbTHPYIOLIETO KoJieObaHus, Iuiomaab m-id 30Hbl DpeHens, paauyc BHEIIHEH T'paHHIBI 30HBI
Openens. udpakuus Dpenens (aubpakuus B cxomsuuxcs iydax). Judpakmus Ha Kpyriom
otrBepctuu u aucke. Judpakuus Opaynrodepa (audpaxus B napamienbHbIxX dydax). Judpakuus Ha
uienu. Judpakuus Ha 1udpakIMOHHON peleTKe.

11)  BsaumopeiicTBue cBeTa ¢ BemiecTBOM. Paccesinue 3akon Pases. [lucnepcusi cBera.
Jucnepcus nokasartess npejaoMiieHus BemecTsa. [Ipenomiienne ceeta B mpu3Me.

12) [Tomspusanusa ceera. Ilnockocts mnosspuszanuu. ECTeCTBEHHBIM W MOJSPU30BAHHBIN
cBeT (nuHelHo u amunTrdecku). Crenenp nomspusanuu. 3akoH Mamoca. [lonspuzanus csera npu
OTpaXEHMM M IMPEJOMIICHUM Ha TpaHMIle JBYX JMAJEKTPUKOB. 3akoH bproctepa. J[IBoitHoe
nyuyenpenomiaeHre. OObIKHOBEHHBII 1 HEOOBIKHOBEHHBIN JTyUH.

13) TemnoBoe u3IydYeHHE M €ro XapakTepucTUKH. OCOOCHHOCTH TEIUIOBOTO HM3JIyUCHHS.
AGcomotHo uepHoe Tteno. 3akoH Kwupxroda. 3akonsl Credana-bonmpiiMana u cmenienus Buna.
®opmyna Panes-/Ixunca.

14)  KsanrtoBas rtunore3a Ilmanka. ®opmyna Ilnanka mas YHUBEPCAIbHON (QYHKIHH
Kupxroda. KanroBas rumote3a DitHmTeliHa. 3akoHbl (poTodaddexra. Macca u mmmynsc (HoToHA.
JHasnenue cBera. ekt Komnrona.

15)  IlmanerapHas mojens aroma. OmbiTel Pesepdopaa mo paccesHuto a-dactuil. Mojenb
atoma Pesepdopna, ee mpolOiieMbl. DMmIHMpUYEcKHe cepHalibHble (QOpPMYIBl CHEKTpa BOAOPOJA:
Jlatimana, banbmepa, [lamena u nap., o6oOmennas dopmyna. Ilocrynaret bopa. Mogens aroma
Pesepdopna-bopa.

16)  KopmyckyssipHO—BOJIHOBOM Jyanu3m Matepuu. [ unoresa e bpoiins. CBsi3b BOJIHOBBIX
U KOPIYCKYJISIPHBIX XapaKTEPUCTHK MUKpodacTHilbl. COOTHOILIEHHE HeonpeaeneHHocTel I eiizendepra
JUIsL KOOPAMHATBI U HMMITYJIbCa, SHEPIUU M BpeMeHH. OCHOBHOE ypaBHEHHME KBAHTOBOM MEXaHUKH.
Obmee ypaBHenue lllpenunrepa u ero ‘“‘craryc”’. YpaBHenue Ilpenunrepa ans crarloOHapHBIX
cocrosiHuil. CoOcTBeHHbIe (YHKLMHU, COOCTBEHHBbIE 3HA4YEHMs] 3Hepruu. Yactunma B OJHOMEpPHOMU
IPSAMOYTOJIbHOM MOTEHIIMABHON sIMe ¢ OECKOHEYHO BBICOKUMH CTEHKAMH.

TunoBoi BapMaHT 3K3aMeHALMOHHOI0 OMJieTa:

MUHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA

«MYPMAHCKHNU APKTUYECKNU YHUBEPCUTET»

I/IHCTI/ITVT HHTCIJICKTYAJIBbHBIX CUCTEM U HI/ICbDOBI)IX TEXHOJOTHH
HanmeHoBaHUE CTPYKTYPHOTO MOAPA3ACICHHS

Kadenpa Briciieil MaTeMaTHKU U (QU3UKH
HaumenoBanue xadenpst

Hamnpasnenue u HanpaBieHHOCTh (poduins) noarorosku 08.03.01. CtpourtenbeTBo

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o yuyeOHOM qucuuIunHe GU3nKa

1. Teoperuueckuii Bonmpoc Nel. 3akon buo-Capapa-Jlaruraca u ero nmpuMeHEHHE K pacyeTy
MarHUTHBIX MOJICH.



2. Teopernueckuii Bonpoc Ne2. HHTepdepeHuns cBeTa B TOHKHX IIEHKAX: MOJOCHl PaBHOM
TOJIIIMHBI U PAaBHOTO HAKJIOHA, KoJblla HeioTOHA.
3. Teopernueckuii Bonpoc Ne3. KsanrtoBas rumnote3a DiHIITeHa. 3akoHbI poTodddekTa.

3aBenyromuii  kadeapoii BMud [ JleButec B.B./

« » 2024 1.




