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O01mme MoJI0KeHUs

[enp METONMYECKUX MATEPUAIOB MO OCBOCHMIO JUCHUIUIMHBI - 00ECTIEYUTh 00YYarouIeMycs
ONTUMAJIBHYIO OPTaHU3AIMIO IMPOIecca M3YYEHUs JUCIMIUIMHBI, a TAKXKE BBIIOJHCHHS Pa3IMYHBIX
(bopM caMOCTOSTENILHOM paOOTHI.

OcBoeHHE JUCHUIUIMHBI OCYHIECTBIISICTCS Ha AayAWTOPHBIX 3aHATHSX M B IIpolecce
CaMOCTOSITeNIbHON paboThl oOydatonuxcsi. OCHOBHBIMU BHJIAMH ayAMTOPHON paOOTHI MO TUCIMILIMHE
SIBJISIFOTCSL 3aHATHA JIEKIIMOHHOTO M CceMHMHApcKoro tumna. KoHkpeTHble (OpMBI ayAUTOPHOH PabOTHI
o0y4aromuxcst MPeACTaBICHBl B Y4eOHOM IUIaHE OOpa3oBaTeIbHON MpOrpaMMbl U B paboOuMx
porpaMMax JUCLIUTLIHH.

W3yuenne pexkoMEHAYyeTCsl HayaTh C O3HAKOMJIGHHUS C pabodeld mporpamMMmoi JWCHUIUTAHBI
(MoyIst), €e CTPYKTYpPOil U coepanueM, GOHIOM OLIEHOYHBIX CPE/CTB.

Pabotas ¢ paboyeii mporpaMmoii, He00X0AUMO 0OPATUTH BHUMAHUE Ha CIIEAYIOIIEE:

- HEKOTOPBIE Pa3Jesibl WM TEMbl JUCUUILIMHEL HE Pa30MparoTCsl Ha JICKIUSX, a BBIHOCITCS Ha
CaMOCTOSITENIFHOE HM3y4YeHHE 10 PEKOMEHIYEeMOMY TIEpEYHI0O OCHOBHOH U  JIOMOJIHUTEIHHON
JUTEPATYPhI U Y4eOHO-METOIMYECKUM pa3paboTKaMm;

- YCBOGHHE TEOPETUYECKHX TIOJOKEHUH, METOJOUK, pacueTHhIX (OpMyJ, BXOIIIIAX B
CaMOCTOSATENIFHO M3y4aeMble TEMbl JUCHUIUIMHBI, HEOOXOJMMO CaMOCTOSTEIBHO KOHTPOJIMPOBATH C
MIOMOIIIBIO BOTIPOCOB TSI CAMOKOHTPOJIS;

- CO/Iep)KaHUE TEeM, BBIHECEHHBIX HA CaMOCTOSTEIFHOE M3YYCHHE, B 0053aTEILHOM IMOpPSJIKEe
BXOJIT COCTABHOW YacCThIO B TEMBI TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOM aTTECTaIIH.

Kaxnmas pabGowas mporpaMma 10 JUCHMIUIMHE  CONPOBOXKAAIOTCS ~ METOAMYECKUMH
MaTepualaMy 10 €€ OCBOCHHUIO.

OtnenpHble y4eOHO-METOAMYECKHE pa3pabOTKU IO JUCUUILIMHE YdeOHbIE MOCOOMS Win
KOHCIIEKTHI JICKIIUH, METOJMYECKUE PEKOMEHIAIINH IO BBIMOJIHEHUIO Ja00paTOPHBIX U MPAKTHYECKUX
pabort u 1. 1. pazmeneHsl B OMMIOC MAY.

OOyuvaromuMcs pPEKOMEHIyeTcs MOAy4uTh B Oubnmoreke MAY yueOHylo auTeparypy,
HE00X0UMYI0 JUIsl pabOThl Ha BCEX BHJAX AYAUTOPHBIX 3aHATHUH, a TakKe Uil CaMOCTOSTEIbHOMN
paboTHI 10 U3YYEHUIO JUCIUTUINHBL.

Bunpsl yueOHON pabOThl, CPOKHM X BBIMOJIHEHUS, 3allJJaHUPOBAHHBIE 110 JUCIHUIIMHE, a TaKKe
crcTeMa OIICHUBAHUS Pe3yJIbTaTOB, 3a(UKCHPOBAHBI B TEXHOJIIOTUIECKON KapTe JUCIUTUIAHBL:

Ta6auna 1 - TexHonornyeckass KapTra TeKyuero KOHTPOJisi M NPOMEKYTOYHOM aTTecTAlMU 110
aucuuIuvinHe Gpusnka (MpomMeKyToO4HAs aTTecTanus — «3a4er», 1 Kype, 2 cemecTp)

3auyerHoe
I'papux
KOJINYECTBO
Ne KoHTpoJibHBbIE TOYKH MPOXO0KACHUS
Oanuos (Hexesam cra4vm)
min [ max
Tekymmii KOHTPOJIb
1. Brimonnenue u 3ammra 1a60paTopHbIX paboT 12 20 [To pacnucanuto
2. [IpakTueckue 3aHsATHS 12 20 1o pacnucanuto
3. PacuerHo-rpaduueckas padora (PT'P) 12 20 ITo pacnucanuto
4. [locenenue 3ausATUI 12 20 [lo pacnucanuto
5. CBoeBpeMeHHasl cjaua KOHTPOJIbHBIX TOUEK 12 20 1o pacnucanuto
UTOro 60 100
IIpoMeskyTOUHAsI aTTECTALUS «3a4eT»
| MTOT'OBBIE BAJUIBI IO JMCHMILIMHE | 60 | 100 [ 3auernas menens




Ta6auna 2 - TexHosoruyeckass KapTra TeKylero KOHTPOJIsi M MPOMEKYTOUYHOH aTTecTAlMU 10
AMCUUIIMHE PU3HKA (MPOMEXKYTOYHAS aTTeCTAlMs — IK3aMeH, 2 Kypc¢, 3 cemecTp)

3a4deTHoe I'padux
N KOJIMY€eCTBO MPOXO0KIeHHUsI
- KonTposbHbIe TOYKH 0aJ1J1I0B (Hemeaun
min | min caaqm)
Texkyuuii KOHTPOJIb
1. | BoimoaHeHue ¥ 3amuTa J1a00opaTopHbIX paboT 12 16 [To pacniucanuio
2. | IlpakTuueckue 3aHsATHS 12 16 ITo pacnucanuto
3. | Pacuerno-rpadudeckas pabora (PI'P) 12 16 ITo pacnicanmto
4. | Ilocemienue 3aHsATUN 12 16 ITo pacnincanuto
5. | CBoeBpeMeHHas clladya KOHTPOJBHBIX TOUYCK 12 16 ITo pacnicanuio
UTOIrO 60 80
IIpomexyTouHAs aTTeCTANMUSA
Jiczamen OK3aMeHalMOHHAs
Onenka «5» - 20 6amioB, «4» - 15 6amios, «3» - 10 20
10 6amioB cecet
HNTOI'OBBIE BAJLJIBI 11O TUCHUIIJIMHE 70 100

[Ixana 6amioB s onpeaenacHus nToropoi oneHku: 91 - 100 6aoB - oreHka «5», 81 - 90 6amios -
«b»,
70 - 80 6amnoB - «3», 69 u MeHee 0aI0B - «2».

PabGota mo u3ydyeHHIO AWMCUUIUIMHBI JOJDKHA HOCUTh CHUCTeMaTHdecKui xapaktep. s
YCIIEIIHOTO YCBOCHHS TEOPETHUYECKOro MaTepHuaja IO IpeularaeMoil JAMCHUINIMHE HEOOXOIUMO
PEryJIsIpHO TOCelaTh JEKIUH, aKTUBHO paboTaTh Ha Y4eOHBIX 3aHATHUSAX, BBINOJHATH MHUCbMEHHBIE
paboTel MO 3a/JaHuI0 MpernojaBaTels, [EePeUYUTHIBATh JIEKIIMOHHBIA MaTepuas, 3HAYUTEIbHOE
BHUMAaHUE YIENIATh CAMOCTOATEIBHOMY U3YYEHHUIO JUCIUIIIINHBL.

BaxxHbpIM yCIIOBHEM YCIEIIHOTO OCBOCHMS JHUCUMIUIMHBI SBISIETCA CO3JIaHHE CaMHUM
00yYaromuMcsl CUCTEMBl NMPaBUJIBHOW OpraHM3allid TPyJa, HMO3BOJSIOIIEH pacHpelenuTh y4eOHYIo
Harpy3Ky paBHOMEpPHO B COOTBETCTBHH C KaJI€HAAPHBIM y4€OHBIM I'pa)KOM.

1. MeToauueckue PECKOMEHIAMHA TIIPHU paﬁoTe Ha 3aHATHUAX JICKIIMOHHOI'0O THUIIA

K 3aHATHAM JIEKIIMOHHOTO THUNA OTHOCATCSA JIEKIMW M HWHBIE Y4YEOHbIE 3aHSTHS,
npeaycMaTpUBarollye NPEeMMYIIECTBEHHYIO Iepeiauy yueOHOH HHPOPMAaLMH MPeroaaBaTesieM.

Jlekumst mpeAcTaBiIsieT COOOM IOCIe0BaTEIbHOE M3JI0KEHHE IIPErnojaBaTesieM y4eOHOro
MaTepuaia, Kak MpaBUJIO, TEOPETHUUECKOTO Xapakrepa. Llenb JEeKIMOHHOIO 3aHATUS — OpPraHU3aALUs
[eJICHAIIPaBJICHHON MO3HABaTeNIbHON JEsITeNbHOCTH O0YYaroIMXCs IO OBJIAJEHUIO MPOTrPaMMHBIM
MaTepHaIoM y4eOHOM JUCHUIUIMHBI (MOIYIIS).

B psne ciydaeB nekuMs BBINONHSET (YHKIHMIO OCHOBHOTO MCTOYHHMKA HH(OpMAINH,
HarnpuMmep, NMpU OTCYTCTBHM YUYEOHHMKOB M Y4eOHBIX MOCOOMii; B cilyyae, KOrJa HOBble Hay4YHbIE
JaHHbIE TI0 TOW WJIM MHOW TEeME HE HAIJIM OTPaKE€HUS B Y4eOHUKAax; OTIENIbHbIE pPa3fesibl U TEMbI
OYEHb CJIOXKHBIE [T CAMOCTOSATEILHOTO N3YUYEHUS 00YJatOMMHUCS.

B xone mpoBeneHusi 3aHATUN JIEKIMOHHOTO THMAa HEOOXOIUMO BECTHM KOHCIIEKTHPOBAHHE
M3JIaraeMoro MpenoiaBaTeaeM MaTepuana.

Haubonee TouHO M MOJPOOHO B XOZ€E JIEKIHHU 3aUCHIBAIOTCS CIEAYIOIINE ACHIEKThl: Ha3BaHHE
JeKIMK; TUTaH; UCTOYHMKM MHGOpPMAlMU MO TEeMe; IMOHSTHS, OINpEeJesIeHHs; OCHOBHBIE (HOPMYJIbI;
CXEMBI; IPUHIUIIBI; METO/IbI; 3aKOHBI; TUIIOTE3bl; OLIEHKH; BBIBOJIbI U IPAKTUYECKNE PEKOMEHJALIUH.

KoHcriekT - 3TO He TOYHas 3amUCh TEKCTa JIEKIMM, a 3alUCh CMBICNIA, CYTH Yy4eOHOM
uHpopmanuuu. KoHCnekT numercs Ui MOCIEAYIOIIEero YTeHUs U 3TO 3HAYUT, 4yTO (HOPMBI 3amucu



CleflyeT JAenaTh TaKMMH, YTOObI MX MOXKHO OBUIO JIETKO M OBICTPO NMPOYHMTATH CHYCTS HEKOTOpPOE

BpeMs. KoHCIeKT 1omkeH obieryaT MOHMMaHUe U 3allOMUHaHue yaeOHOH nH(OpMaIny.
Pexomenayercst 3agaBaTh  JIGKTOPY YTOUHSIOIIME BONPOCHL C  ILENBIO  YIIyOJieHUs

TEOPETUUECKHX MMOJIOKEHUH, pa3pelieHus] MPOTUBOPEUUBLIX cuTyauuid. [Ipu moAroToBke K 3aHATUSAM

CEeMHMHAPCKOT0 THIIa, MOXXHO J1I0pabaThIBaTh CBOW KOHCIIEKT JICKLIWH, JIeJiasi B HEM COOTBETCTBYIOIIUE

3aMKCy U3 U3YYEHHOM JIMTEpaTyphl, YKa3aHHOH B paboueil mporpaMme TUCUUILINHBI (MOIYJIS).
Temaruka nexuuii gaercsa B paboudell nporpaMMe AUCUUITIUHBI (MOIYJIS).

2. MeToauuyecKue PEKOMEHIAMH 110 NOATOTOBKE U paﬁoTe
HA NPAKTUYCCKHUX 3AaHATUAX

IIpakTnyeckoe 3aHsATHE - 3TO (opMa OpPraHU3alUU y4eOHOro Ipolecca, Mpeanoiararonas
BBIIIOJIHEHUE CTYJEHTaMH 110 33JaHHI0 U 10/l PYKOBOJACTBOM IPEIOAABATENS OAHON WIM HECKOJIBKUX
mpakTH4eckux pabor. M ecnm Ha NEKUMHM OCHOBHOE BHHUMAaHHE CTYACHTOB COCPEIOTOYMBACTCS Ha
pPa3bSICHEHUU TEOPUU KOHKPETHOM Yy4eOHOW AMCIUIUIMHBI, TO MPAKTUYECKUE 3aHITHS CIIYyXaT s
oOydeHus MeToJlaM ee MpUMeHeHHs. [ TaBHOI UX 1eNblo SBISETCS YCBOCHHE METO/a MCIOIb30BaHUS
TEOpUHU, TPHOOPETECHUE TPAKTHUSCKUX YMEHUH, HEOOXOIUMBIX IS HW3YYCHHS TIOCICIYIOIIIX
JUCLHUILINH.

[ToAroToBKy K MpakTUUYECKOMY 3aHSATHUIO JIYULIE HAYMHATH CPa3y e IMOcie JEKLUUU 110 JaHHOU
TeMe WIM KOHCYNbTalluu TpenoaaBarens. Heobxomumo momoOpare jauTeparypy, KoTopas
PEKOMEHI0BaHa JJIsl MOJATOTOBKU K 3aHATHIO UM IPOCMOTpeTh ee. JIrobas Teopernueckas npoOiema
JOJIKHA OBITh OCMBICIIEHA CTYACHTOM C TOYKH 3PEHUS €€ CBS3H C PEabHOM KU3HBIO U BOZMOKHOCTBIO
peanu3aiuy Ha IPaKTHKE.

Tab6auua 3. — [lepevyeHb MpaKTHYECKUX 3aAHATHIA
Ne
o\
1 2
Ounasn gopma

1 kypec, 2 cemecTp
KuHemaTnka nocTynaTesIbHOTO ¥ BPAllaTENIbHOTO IBUKEHUSI.
JluHaMMKa MOCTYNaTeNbHOTO JBUKEHHUS.
JlnHaMMKa BpalaTeIbHOTO IBUYKEHUSL.
MonekysipHO-KMHETHYECKasi TeOpHsl. DJIEMEHThI CTATUCTUYECKOM (DU3HKH.
OCHOBBI TEPMOJIMHAMUKH.
DneMeHThl GU3NYECKO KUHETHKH.
DNEeKTPOCTaTHKA.
DIEKTPUUYECKOE MOJIE B BELIECTBE.
I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK.

2 Kypc, 3 cemecTp

Tembl NIPaKTHYECKUX 3aHATHH

OO |NOOTA|IWIN| -

MarumeTusm.

DJIEKTpOMarHuTHasl UHAYKIUA. Y paBHeHUs: MakcBeia.
I"apmonmueckue KonebaHus. INEKTPUIECKUE KOICOaHMsI.
HNHuTtepdepentiis MOHOXpOMATHIECKUX BOJIH.
Judpakius ceera. [lonspuzaius ceeta.
BzaumogeiicTBHe cBeTa C BEIIECTBOM.

W3nydenne yepHoro rena.

BsaumoseiictBue GOTOHOB € DIIEKTPOHAMH.

BonHOBEIE cBOIICTBA YaCTHIL.

OO |NO OB~ WIN| -

Pemenue 11000 3a1a4M CKJIAAbIBAETCH U3 YeThIPeEX ITANOB:



AHanu3 conepKaHus 3aauu, KpaTKas 3alKch YCIOBUN U TpeOOBaHUH;
ITouck cnocoOa perieHus 1 COCTaBIEHUE €ro IUIaHa;

Pemrenue 3aiaun, npoBepka NpaBUIBHOCTU U 0(OPMIICHUE PEILICHUS;
OOcyxaeHue perieHus 3a1a4H.

Eall el

IlepeyeHb KOHTPOJBHBIX BONPOCOB, KOTOPbIe MOTYT ObITh PEeKOMEHJA0BAHBI /ISl MPOBeJIeHUsN
aHAJIM3a yCJIOBHS 32/1a4U:

1. O kakoM o0BeKTe (MaTepuagbHas TOYKA, TBEPJIOE TEJIO, UICATbHBIN ra3, pealbHBIN T'a3,
TOYEUHBIN 3apsijl, 3apsHKEHHOE TEeJO0, AJIEKTPUYECKOE I0Je, MAarHUTHOE MOoJie W T.I.) UAET pedyb B
3agaue’?

2. O xakoM siBJIeHUM (ABMKEHUE, HarpeBaHUE, OXJIKJECHUE, pACIIUPEHUE, CKATHE U T.J.)
UJIET peub B 3aj1aue?

3. B kakux ycioBusiX HaXOJIUTCS OOBEKT?

4, B kakux ycrnoBusix mpoTekaer siBiieHue (mpoiecc)?

S. Kakyro BennunHy (XapakTepuCTUKY 00bEKTa UJIH SIBICHUS) HYKHO HAaUTH?

6. 3HaeTe JIM Bbl ONpeieTIeHHe UICKOMOM BETMYUHBI?

7. Pa3mepHoii unu 0e3pa3MepHOi SBIsSETCS UCKOMasl BETMYUHA?

8. CkansipHOi MM BEKTOPHOH SIBJISIETCS MCKOMasi BeJTMUYMHA?

9. W3BecTHa 11 BaM eIMHUIA U3MEPEHUST HICKOMOU BEITMYMHBI?

10. B enuHuIax Kakoi CUCTEMBbI HY’KHO CUUTATh HCKOMYIO BEJIIMUUHY?

11.  IlocrosiHHA WU IEpeMEHHa UCKOMasi BEJIMYMHA B MTPOIEcce, OMMCAHHOM B 3ajade?

12. Kakue BeJIMYMHBI JaHbI B YCIOBUHU 3aJ1auu?

13.  3Haere 1M BBI ONPEICIICHUS 3aIaHHBIX BEJIMYUH?

14.  CopepxuT 1M yCIOBHE 3aJjaul BEJIMUMHBI, 3aJJaHHbIC B HESIBHOM BuUie?

15.  3HaveHMs KakuX BEJIMYMH HYKHO B3ATbh U3 CIIPAaBOYHBIX TaOIMIL?

16.  MoxHo 11 sBIeHue (Tpoliecc), OMUCaHHOE B 3a7a4e, N300pa3uTh CXeMaTuyHO?

17.  TlpumepHbli TUIaH pelICHUS] HECTaHJAPTHBIX 3ajau:

18.  HMwmeercs nu Mex1y UCKOMOH U 3a/laHHBIMU BEJTMUMHAMM KOCBEHHas (yHKIMOHAJIbHAs
CBsI3b?

19.  BcnomHuTe, pemranach JU BAMU paHee aHAJIOTWYHas 3aaya?

20.  MoHO i B TaHHOU 3aj[aye MPUMEHHUTH 3TOT K€ METO/I PEIICHHS?

21.  MoxHo 11 pa30uTh 3a/1a4y Ha HECKOJIBKO 00jiee MpOCThIX?

22.  MOXHO M peUITh 3a7a4y B IPEACTbHBIX CIyqasx?

23.  Henb3s nu 3anauy copmynupoBaTh nHaue?

24.  MoxHo u npuaAyMaTh Oosiee JOCTyIHYIO 3anaqay? boiee obmnyro? bosee yactayio?

IHocnenoBaTenbHOCTH ONepanMii MPU pelICeHNH 3a1a4:

Kakas BennuuHa onpenensercs B 3a/1a4e;

OObeKT UM SIBIEHKE, O KOTOPOM UJET peydb B 3a/1a4e;

3HaueHus BEIMUYMH, YKa3aHHBIX B TEKCTE 33/]1a4H;

3HaueHns BCJIMYHNH, B3JATBHIX U3 Ta6J'II/II_[ H CIIPaBOYHHUKOB.

YucnoBble 3HaUEHHsI BCEX BEJIMUYMH peKoMeHyercst OpaTth B CH, ecnu 310 crienuaibHO
HE OFOBOPEHO B YCJIOBHUH 3a/1a4H.

6. Beibop maremaTuueckoil Moxenu Ui omucaHMs  (U3MYECKOro  mpoliecca,
npuBeeHHOTO B 3amade. (OOocHOBaHWe Takoro BbiOOpa. HeoOXxomumMo yduTHIBaTH, YTO
MaTeMaTHUYecKasi MOJIeNb - 3TO TOJBKO NMPHUOIIKEHHE K JEHCTBUTEIBHOCTH, HO BCEr/la UMEETCs OT-
JIM4Yue OT HEC.

orwdPE

7. CocraBieHue CHUCTeMbl YypaBHEHMH (3amuch (opmyil), CBSI3bIBAIOIIEH HMCKOMYIO
BEJIMYMHY C BETMYMHAMH, 33/IaHHBIMHU B YCIIOBHH 33]Ia4H.
8. [IpoBenenne  HEOOXOAMMBIX  MaTEeMAaTHYECKUX  MpeoOpa3oBaHM U BBIBOJ

OKOHYATEJIbHOTO YpaBHEHUS 3a/1auu (pelIeHre 3a/1a4u B 00IIIEM BHJIE).
9. [IpoBepka pasmepHOCTEH: €ci OHHM COBMANAIOT B 00EUX YaCTAX PaBEHCTBA, TO 3TO



MEPBBINA TIPU3HAK MPABUILHOCTH TOMYYEHHOM BaMU (hOPMYIIBIL.

10. IloxacraHoBka B KOHEUHYIO (POPMYIY YHUCIOBBIX 3HAUYEHUN BEIMYMH U BBIYUCICHUE
pesynbrata. I[loMHUTE, YTO 4YHMCIO 3HAYAMUMX HU(PpP B KOHEYHOM pE3YIbTATe OMPEICISICTCS HE
BO3MOXKHOCTSIMU MUKPOKAJIBKYJISITOPA, a MPaBUJIaMU NPUOITHKEHHBIX BRIYUCICHUH.

11. OueHka MOJYYEeHHOTO pe3ysbTaTa € TOYKM 3PEHHS 3/paBOro CMbICia (pe3ysbTaT
JOJI’KEH COOTBETCTBOBATh PEaIbHOCTU U ObITh pa3yMHbIM )

AHaJau3 pelieHus 3a1a49u:

1. Emgé pa3 BHUMATEIbHO IPOCMOTPUTE YCIIOBUE 3a7a4X U XOJI €€ PEILICHMUS.

2. Beigenure TeopeTndeckue moaoKeHus, UCXO/S U3 KOTOPBIX BBl PELIMIIN 33/1a9y.

3. BcenomuuTe, BCTpevyanuch M BaM paHee 3a/1aud TaKOTro THIIA.

4, [TonbITaliTeCh OTHICKATh HOBBIM, OOJiee palMOHAIBHBIM WU Oosee oO0muid crocod
pelLIeHHs 3aJauu.

5. BeisBHTE TO TIOJIE3HOE, YTO J1AJI0 BaM PELICHUE TAaHHOW 3a1a4H.

6. O06001muTe pe3ynbTaT peuieHus ITON 3a1a4d U MOAyMaiTe, IPU PELICHUN KaKuX 3ajad

BbI MOTJIH OBl HCII0JIb30BaTh €TI0 B IaIbHEUIIICM.
[IpumepHoe conepkaHne MPAKTHYECKUX 32/ IaHUIA:

1 kypec, 2 cemectp.
KunemaTnka noctynareJibHOro 1 BpauaTeJIbHOr0 ABUKEHHUSI.

1)  JIBwKeHue MaTepHaNbHOM TOYKM 3a1aH0 ypaBHenuem I(t) = A-(T cos ott] sin ot), rme A
= 0,5 M, ® = 5 pan/c. Hauepturp Tpaekroputo Touku. OnpenenuTb MOIydb CKOPOCTH U
MOJTyJTb HOPMAJIBHOTO YCKOPECHHUSI.

2) Touka JBIKETCA B IUIOCKOCTH Xy Mo 3akoHy: x=A-t, y=At-(l-at), tne A u o -
TIOJIOKHUTEIHHBIE TOCTOSIHHEIE, t - BPeMSI.

Haiitu: a) ypaBHeHHMe  TpaeKTOpHUM TOYKM  Yy(X); u300pa3uth ee Tpaduk;
6) CKOpoCTb M  YCKOpPEHHE TOYKM B  3aBHUCUMOCTH  OT  BPEMEHU;
B) MOMEHT BPEMEHH, B KOTOPBI BEKTOP CKOPOCTH COCTaBISET Yroi T/4 ¢ BEKTOPOM

YCKOPEHHS.
3)  IBmwKeHHe TOYKH IO OKPYKHOCTH pamuycoM R = 4 m 3amnaHo ypaBHeHueM § = A + Bt +
C-tz, rmre A=10m, B= -2 wm/c, C=1 m/c?. Haittu TAHTEHI[MAJIbHOE HOPMAJIbHOE U

MOJIHOE YCKOPEHUSI TOUKA B MOMEHT BpeMeHHU t = 2 C.

4)  Komeco Bpamaercss BOKPYT' HEMOJBUHONH OCH Tak, YTO YTOJI €ro MOBOPOTAa 3aBUCHT OT
BPEMEHM KaK @ = At rae A = 0,2 pa,u/cz. Haiitu nosnHoe yckopeHHe TOUKM Ha 000je
KoJieca B MOMEHT BpPeMEHH 2,5 C, €Clid JIMHEeWHAass CKOPOCTh TOYKU B ATOT MOMEHT 0,65
m/c.

JAuHaMuKa NoCTyNaTeJbHOro M BpamarTejabHOro.

1)  Iap maccoii 10 xr u paauycom 20 cM BpamiaeTcss BOKPYT OCH, IPOXOJSIICH Yepe3 ero
LEHTp. YpaBHEHUE BpAILCHUS IIapa UMeeT BUA @ = A + Bt + C-t%, rne B=4 pa;l/cz,
C=-1 paﬂ/cg. Haittn 3akoH u3MEHEHHs] MOMEHTa CuWJ, JACHCTBYIOIIMX Ha IIap.
Onpenenutb MOMEHT CHJT B MOMEHT BpEMEHHU 2 C.

2) Ha oxHOopoansiil crutomHoN nriMHAP Maccel M U paanyca R HamoTaHa Jierkas HUTh, K
KOHILy KOTOPOM MPUKPEIUIEHO TEJIO Macchl m. B MoMeHT t = () cucTteMa npuiiia B
neuxenue. [IpeneOperas TpeHUEM B OCH IIWJIMH]IPA, HAWTH 3aBUCUMOCTD OT BPEMEHHU:

a) YIJIOBOM CKOPOCTH IIJIMHJIPA; 0) KHHETHYECKOW YHEPTHUHU BCEH CUCTEMBI.

3) Topu3oHTaIbHBII TOHKUI OJHOPOIHBIA CTEPKEHb MAcChl M M JJTHHBI | MOXKET CBOOOJIHO
BpaIllaTbCsl BOKPYT BEPTUKAIBHOM OCH, MPOXOASAIIEH 4Yepe3 ero KoHel. B HeKoTopbId
MOMEHT Ha JIpyroil KOHEeIl CTEep>KHS Haudajia JeWCTBOBaTh MOCTOsiHHasA cuia F, xoTopas
BCE BpeMs NEPHEHANKYJISIPHA K MEPBOHAYAIIBHOMY MOJOKEHUIO TOKOUBILIErOCsS CTEPKHS
U HaIpaBJ€Ha B TOPU30HTAJIBHOW IIOCKOCTH. HalTH YIJIOBYXO CKOPOCTBH CTEP)KHS Kak
(GYHKIHIO €ro yriia HIOBOPOTa U3 HAYaJIbHOTO MOJIOKEHHUS.
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HaiitT MOMEHT HHEpIUU: a) TOHKOTO OJTHOPOJIHOTO CTEPKHSI OTHOCUTENBHO OCH,
NEPNEHANKYIISIPHON K CTEPIKHIO U IMTPOXOASAIICH Yepe3 ero KOHEll, €CJIM Macca CTEPKHI m
U ero jyuHa l; 6) TOHKO# 0HOPOIHOW PSAMOYTOJIBHOM TUTACTUHKY OTHOCHTEIBHO OCH,
MIPOXOSIIEH NMEPIEHIUKYISIPHO K INIOCKOCTHU IUIACTUHKU YEPE3 OJIHY U3 €€ BEpLIMH,
€CIIM CTOPOHBI IJIACTUHKY a U b, a ee Macca m.
Ha kpato ropusonTanbHoil miardopmbl, umeromiei GopMy aucka paguycoM 2 M, CTOUT
gyenoBek Maccoit 80 kr. Macca mnatdopmsl paBHa 240 kr. [Tnardopma MoxeT BpamaThes
BOKPYT BEPTHKAIbHON OCH, MPOXOoslell yepes ee neHtp. [Ipenedperas Tpenrem, HalTH,
C KaKOW YIJIOBOW CKOPOCTBIO Oy/eT BpamathCs miardopma, eclid 4eoBeK OYyAeT WATH
BJIOJIb €€ Kpasi CO CKOPOCTHIO 2 M/C OTHOCUTEIHHO MIAT(GOPMBIL.
Yenosek CTOUT B LeHTpe cKaMbH JKYKOBCKOIO M BMECTE C HEH BpaIlacTCs 110 MHEPLUU.
Yacrora Bpamenus 0,5 c~!. MOMEHT MHEpUMH Tella YeJOBEeKa OTHOCUTEIBHO OCH
BpalleHust paBeH 1,6 Kr-M°. B BBITAHYTBIX B CTOPOHBI PYKaX UENOBEK ACPXKHT IO THPE
Maccoil 2 kr kaxaas. Paccrossaue mexay rupsimu 1,6 M. Onpenenuts 4acToTy BpallleHUs.
CKaMbH C YEJIOBEKOM, KOTJIa OH OMYCTUT PYKH U PACCTOSTHUE MEXKIY THUPSIMHU CTaHET
paBHbIM 0,4 M. MOMEHTOM UHEPLIUU CKaMbU MTPEHEOPEYb.
K npyxunHbIM Becam mojaBemieH Oyiok. Yepe3 OJOK MEpeKUHYT WIHYpP, K KOHIIAM
KOTOpOTO MpHUBs3alu Ipy3bl Maccamu 1,5 kr u 3 kr. KakoBo OyneT mokasaHue BECOB BO
BpeMs1 ABIDKEHHS rpy30B? Maccoii 6110ka 1 mHypa npeHedpeys.
He6ompIoe Teno mycTuiiv CHU3y-BBEpX MO HAKJIOHHOM IJIOCKOCTH, COCTaBJISIONICH yroi
15° ¢ ropuzonToM. Haiitn k03 uiimeHT TpeHus, eciu BpeMs o rbeMa Tella 0Ka3alioch B
2 pa3a MeHbIlI€ BpEMEHH CITyCKa.
Ha »sxBarope ¢ BricoTl 500 M Ha MOBEPXHOCTh 3eMJIM MajaeT Teno (06e3 HavaabHOM
CKOPOCTH OTHOcUTEeNbHO 3emin). [IpeneOperas compoTHBIEHHEM BO3AyXa, HAaWTH, Ha
KaKO€ PacCTOSHUE U B KAKYIO CTOPOHY OTKJIOHUTCSI OT BEPTUKAIH TEJIO MPHU MaJICHUU.
Snpo aroma pacmamaeTcs Ha JiBA OCKOJIKa MaccaMH 1,6-10'25 KI " 2,4~10'25 KT.
OnpenenuTb KUHETUYECKYIO SJHEPTHIO0 BTOPOIO OCKOJIKA, €CJIM YHEPTHs EPBOrO OCKOJIKA
paBHa 18 H/[x.
HeOonpmioe Ttemo HauyMHAET CKOMB3UTH C BBICOTHI h 10 HAaKJIOHHOMY >Kejo0y,
NEepexoAleMy B TOJIYOKPYXKHOCTH paauyca h/2. IlpeneOperas TpeHHeM, HaWTH
CKOPOCTh TeJla B HAMBBICIIEH TOUKE €r0 TPACKTOPHUH (IIOCIIe OTPhIBA OT Ke00a).
Yactuma maccbl m MCIbBITajda CTOJKHOBEHUE C IMOKOMBLIEHCS 4YacTHIEd Macchl M, B
pe3ynbTaTe KOTOPOro YacTHIa m OTKJIOHUJIACh HA YTOJ 7/2, a yacTuiia M oTCKOYHIIa Mo
yriaom 30° kK mepBOHAYAIBLHOMY HAIPaBICHUIO JBWIKEHUS dYacTHIbl m. Ha ckoybko
MNPOLIEHTOB M KaK M3MEHWJIACh KUHETHUYECKas »SHEPrusi 3TOW CHCTEMBbI IIOCIHE
CTOJIKHOBEHHUS, eciau M/m = 57

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOIl TEOpHH.
Opnna Tpetp Monekyn azora maccod 10 r pacmanace Ha aTtomsl. ONpenenuTs IMOJTHOE
YHCIJIO YaCTHII, HAXOASIINXCA B raze.
B Gamnonax BmectumMocThio 20 11 u 44 11 comepkuTcs ra3. [[aBnenue B mepBom OaioHe
2,4 MIla, Bo BTOpoM- 1,6 MIla. Onpenenuth oOiee MaBICHHE U MapIUAIBHBIE MOCIEe
coeMHEeHUs 0AJUIOHOB, €CIIM TEMIIEpATypa ra3a OCTalach MpeKHeH.
B U-o06pa3nbiit MmanoMeTp HanmuTa pTyTh. OTKPHITOE KOJIEHO MaHOMETpPa COEIUHEHO C
OKPY’KaIOIIUM TMPOCTPAHCTBOM TPH HOPMAJILHOM aTMOC()EpHOM MaBJIICHWH, U PTYTh B
OTKPBITOM KOJICHE CTOUT BBIIIE, YeM B 3akpbeiToM, Ha 10 cMm. IIpu 3TOoM cBOOOmIHAs OT
PTYTH YacTh TPYOKH 3aKphITOro KosieHa mMeeT mauuHy 20 cM. Korma oTkpbiToe KOJIEHO
MPUCOSAVHUIN K OauioHy ¢ BO3AYXOM, Pa3HOCTb YPOBHEW PTYTH YBEIHUUIACh M
nocturiia 3HayeHus 26 cM. Haiitu naBneHue Bo3ayxa B OayuioHe.
Haittn cpenHIO0 KHHETHYECKYXO OJHEpPrur0 OIHOM MoJIeKylnbl amMmuaka NHz npu
temnepatype 27 °C U CpeIHIO SHEPrui0 BpalaTeIbHOIO IBUKEHUS 3TOM MOJEKYJIbI
IIPY TOM KeE TEMIIEpATYpE.
B OamioHe HaxoauTcs KHUCIOPOJ NpU HOPMaJbHBIX YycloBusix. Ilpu HarpeBanuu [0
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HEKOTOpPOW TeMIepaTypbl 4acTb MOJIEKYJ] OKa3ajlach AWCCOLMMPOBAHHONW Ha AaTOMBI.
Crenenn IUCCOLMAINN 0,4. Onpenenuthb KOHIIEHTpaLHK1 YACTHII;
1) no HarpeBaHus rasa;2) MOJIEKYJSIDHOTO KHCIOpOAA IIOCIE HAarpeBaHus;
3) aTOMapHOro KUCIOPO/Ia OCIIe HarPEeBaHMUsL.
Haiitu MonsipHyto Maccy cMecHu KUcIopoja Maccoil 25 r u a3ota Maccoi 75 T.
3Hasi PyHKLIMIO pacHpeesieHrs MOJIEKYN 10 CKOPOCTSIM, BBIBECTH (GopMyny Haubolee
BEPOSITHOM CKOPOCTH.
Hcnonp3ys (yHKUHIO pacnpenesieHus MOJEKYJI MO CKOPOCTSIM, MOJIYYUTh (YHKIIHIO,
BBIPAXAIOIIYIO PacpeesIEHue MOJIEKYJI IO OTHOCUTEIBHBIM CKOPOCTSIM.
HaiiTn u3aMeHeHue BbICOThI, COOTBETCTBYIONIEE U3MeHeHU0 naBieHus Ha 100 Ila, B nByx
ciydasix: 1) BOmu3u nmoBepxHoctu 3emut, riae temmneparypa 290 K, nasnenue 100 xIla; 2)
Ha HEKOTOpOU BricoTe, rae Temmeparypa 220 K, naBnenue 25 klla.
Cumnras QyHKIHIO pacTpeieICHUs MOJIEKYI IO SHEPT UM U3BECTHOMU, BBIBECTH (OPMYILY,
OTIPEACIISAIONLYIO OO MOJIEKYJ, SJHEPTHsl KOTOPBIX MHOTO OOJbIlle SHEPTUU TEIIOBOTO
JIBUKEHUS MOJIEKYJI.
OCHOBBI TEPMOJAMHAMMKH.

Kucnopon npu neusmennom gasinennn 80 klla narpeBaercs. Ero o6bem yBenuuuBaercs
or 1 M® 1o 3 m°. OnpenenuTts: 1) U3MeHEHNE BHYTPEHHEW YHEPTUH KUCIOpoAa; 2) paboTy,
COBEPILIECHHYIO UM IIPH PACUIMPEHHH; 3) KOJINYECTBO TEILUIOTHI, COOOIIEHHOE Tra3y.
BbraucnuTh ynenbHbIE TEIUIOEMKOCTH HEOHa M BOJOPOJA MPH MOCTOSHHBIX 00bEME U
JIaBJICHUM, IPUHUMAs 3TH ra3bl 3a U1caIbHbIE.
Onpenenuth MOKazaTedb aauadaTbl YaCTHYHO JUCCOLIMHUPOBABIIETO Ta3000pa3HOro
a30Ta, CTeNEeHb AUCCOLMAINKN KOTOporo pasHa 0,4.
[Ipu ammabaTHOM CXaTUW Kuciopona maccoi 1 kr coepmieHa pabora 100 x/[x.
OnpenenuTb KOHEUHYIO TEMIIepaTypy rasa, €ciiy JI0 CKaTHsl KHCIOPOJA HaXOIWics Ipu
temneparype 300 K.
WneanpHpiii ra3 coBepriaet muki Kapuo. Temmeparypa oxmanurtens paBHa 290 K. Bo
ckoipko pa3 yBenumuutcs KIIJ[ nmkna, ecnmu TtemnepaTypa HarpeBaTedsl MOBBICUTCS OT
400 K no 600 K?
Beruucnute KIIJ| mukia, cocrosimero m3 M30TE€pPMbl, M300apbl M HU30XOpHI, €CIU NPHU
M30TEPMHUYECKOM IIpoliecce O00bEM HIEabHOTO raza C II0OKa3aTeleM aauadaTbl y:
a) yBeJIMUMBAETCS B N pa3; 0) yMEHbIIAETCS B N Pas.

yieMeHThI PU3NYECKO KMHETUKH.
Haiitu cpenHio MpoaoKUTEIbHOCTh CBOOOJHOrO mpodera MOJIEKYN KHCIopoJa MpU
temneparype 250 K u nainenunn 100 Ila.
Haiitu 3aBucHMOCTb cpesiHeil AMHBI CBOOOIHOTO Mpo0era MoJIeKyJl MJ1ealIbHOTO raza oT
JaBJICHUSI TIPU CIIEAYIOLUX Ipoueccax: 1) n3oxopHoM; 2) nuzorepmuyeckom. M3o00pa3nuts
9TH 3aBUCUMOCTH Ha rpadukax.
Onpenenure xkod@duipenT auddy3un U ko3 UIMEHT BHYTPEHHEro TpPEHUs a3ora,
Haxozgsmeroca npu temneparype 300 K u paBnenun 105 Ila. IlnmotHOCTh rasa mpu
HOPMAJIBHBIX yCIOBUsAX 1,25 K/,
N3 cocyna otkauanu Bo3ayx 1o nasienus 0,13 [1a. Onpegenure: 1) mIoTHOCTH BO3/IyXa B
cocyne; 2) KOHIEHTpAIMI0 €ro MOJEKYHd; 3) CpPeAaHIO UIMHY CBOOOTHOTO mpobdera
MoJieKyJl. JlnameTp MoJeKyJs Bo3ayxa NpuHATh paBHbIM 0,27 HM. Temneparypa Bo3nyxa
300 K.
Onpenenutb, NpU KaKOM TpaJdEHTE IUIOTHOCTH YIJIEKUCIIOrO Ta3a 4epe3 KaKIbli
KBaJIpaTHBI METP MOBEPXHOCTH MOYBBI MpoAuPyHANpyeT B aTMochepy B TedeHue 1 4
Mmacca raza 720 mr, ecnu koapduruent quddysuu 0,04 em?/e.
HapyxHast MOBEpXHOCTh KMPIIUYHOM CTEHBI IUIOMIAABI0 25 M’ ¥ TOJIIMHON 37 CM HMeeT
temriepatypy 259 K, a BHyTrpeHHsisi moBepxHOCTh — 293 K. momeleHue oTarinBaeTcs
anekTporuuToil. OmnpenenuTe ee MOIIHOCTb, €CIM TemIepaTypa B IOMEIICHUU
noaepkuBaeTcs noctossHHol. TermonpooaHocts kupnuya 0,4 Bt/(m - K).
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JIEKTPOCTATHKA.

Tonkas OeckOHEYHas: HUTh COTHyTa IO YIJIOM 90°. Hurs Hecer 3apsii, PaBHOMEPHO
pacrpeaeeHHbIA ¢ TMHEHHON TIOTHOCTRIO | MKK/M. OnpenenuTs cuity, TeHCTBYIOIIYIO
Ha TodeuHbld 3apsa 0,1 MxKin, pacnonokeHHbI Ha NPOAOJKEHUH OJHOM M3 CTOPOH U
yAQJICHHBIN OT BEpIIMHBI yriia Ha 50 cM.
Ha orpe3ke TOHKOro mpsiMoro mpoBOJHHKA JIMHOW 10 cM paBHOMEPHO paclpereseH
3apsa ¢ JIMHEHHON TIOTHOCTHIO 3 MKKU/M. BBlYMCINTD HANpPsKEHHOCTH, CO371aBACMYIO
3TUM 3apsOM B TOYKE, pACIOJIOKEHHOW Ha OCH IIPOBOJHHUKA W YHAJIEHHOM OT
OJyinykaiiiiero KOHIA OTpe3Ka Ha pacCTOSHUE, PABHOE JIJIMHE 3TOT0 OTPE3Ka.
ITo ToHkOMy KOJbBIY paaumycoM 10 cM paBHOMEpPHO pacmpeicsieH 3apsil C JIMHEHHOU
wiotHOcThI0 10 HK/M. Onpenenuts MOTEHIMAT B TOYKE, JIeXKAIIEeH HA OCH KOJIbIA, Ha
pPacCTOSIHUU 5 CM OT LIEHTpA.
JIBe KOHIIGHTpHUYECKHE METaJUIMYecKHe 3apspkeHHbIe chepsl paauycamu 6 cm u 10 cm
HecyT cooTBeTCTBEHHO 3apsabl 1 HKa u -0,5 uKin. HaliTu HanpsikeHHOCTh MOJIsl B TOUYKAX,
OTCTOSIIIUX OT IEHTpa cdep Ha paccTosHUsIX 5 cMm, 9 cMm, 15 cm. Iloctpouts rpaduk
3aBucuMocTH E(r).
JIBe nnvHHBIE TOHKOCTEHHBIC KOAKCHUANbHBIE TPYOKH paaumycamMu 2 ¢cM U 4 CM HECyT
3apsibl, PABHOMEPHO pacrpeiesieHHbIe 10 JUIMHE ¢ TUHEHHbIMU MIoTHOCTAMU 1 HKI/M 1
-0,5 vKiw/Mm. IIpocTtpancTBo Mexay TpyOKaMu 3amoiaHeHO »00HUTOM. OmpenenuTh
HaIPSKEHHOCTh MOJS B TOYKAX, HAXOASAIMIMXCA HA paccTosHUAX 1 cM, 3 cM, 5 cM OT ocu
TpyOok. [locTpouts rpaduk 3aBucumoctu E ot 1.

JJleKTpUYeCKoe 1oJie B BelecTBe.
DOOHUTOBBIM  CIUIOIIHOW AP pagdycoM S5 CM  HECeT 3apsiji, pPaBHOMEPHO
pacrpezieNieHHbIi ¢ 00beMHON MIOTHOCTHIO 10 HKi/M®., Onpenenutbs HaNpsHKEHHOCTh U
CMEIICHHE 3JICKTPUIECKOTO MOJIs B TOUKAX: 1) Ha pacCTOsSHUM 3 ¢M OT IieHTpa chepsl; 2)
Ha ToBepxHOocTH cdepr; 3) Ha paccrosHun 10 cM  oT ueHTpa cdepsl
[TocTpouts rpaduku 3aBucumocteit E(r) u D(r).
JInuHHBIM mapaduHOBBIA IIMHAP pagUuycoM 2 CM HECeT 3apsj, pPaBHOMEPHO
pacripeiefieHHbId 10 00BbeMy ¢ 00BEMHOW TMIOTHOCTBIO 10 aKi/v®, Onpenenutsb
HaIpSKEHHOCTh M CMEIIEHUE BIIEKTPUUECKOrO MOJs B TOYKAX, HAXOIAUIMXCS OT OCH
IMHIpa Ha paccrosHuu: 1) 1 cMm; 2) 3 cMm. OOe TOYKM paBHOYJAJIEHBI OT KOHIIOB
unHapa. [octpouts rpaduku 3aBucumocteit E(r) u D(r).
CmutomHoi mapaduHOBBIA map paguycoM 10 cM paBHOMEpPHO 3apsbDK€H ¢ OOBbEMHOM
miotHocThEO0 1 MKK/MS, OnpenenuTts NOTEHUIKAN 3JIEKTPUUECKOTO MOJIS B IEHTPE 11apa U
Ha ero noepxHocTH. [loctpouts rpaduk 3aBUCUMOCTH OTEHIIMANA.
MeTannudeckuii map paanycoMm 5 ¢M OKpPYKEeH paBHOMEpPHO cioeM dapdopa TONIMHON
2 cM. OmnpenenuTh NOBEPXHOCTHBIE MJIOTHOCTH CBSI3aHHBIX 3apsI0B COOTBETCTBEHHO Ha
BHYTPEHHEH M BHEIIHEH MOBEPXHOCTAX AUAJIEKTPUKA. 3apsia mapa pased 10 uKi.
Onpenenuth MOJSPU30BAHHOCTh CTEKJIA, MOMEIIEHHOTO BO BHEIIHEE 3JIEKTPUUYECKOE
1oJie HapsKEHHOCThI0 5 MB/M.
[TokazaTe, 4TO Ha TpaHUIE AUDIEKTPHUKA C MPOBOJHUKOM ITOBEPXHOCTHASI TUIOTHOCTH
CBS3aHHOTO 3apsga MAWdJeKTpuka o= -0 (¢ - 1)/, Tme &- AMPIEKTpUYECKas
MIPOHUIIAEMOCTh, G -[IOBEPXHOCTHAS IJIOTHOCTH 3apsijia Ha MIPOBOJHHKE.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.
Onpenenuth 3apsja, NOPOWIEAIMA MO NPoBOAY ¢ compotuBieHuem 3 Om  npu
PaBHOMEPHOM HapacTaHUM HANpPsDKEHUs! Ha KOHIaX npoBoja ot 2 B 1o 4 B B Teuenue 20
C.
O/1C Garapeu akkymynsaTopoB 12 B, cuna Toka KOpoTKoro 3ambikanus paBHa 5 A. Kakyto
HanOOJIBIIIYI0 MOITHOCTh MOXXHO TOJYyYHUTh BO BHEITHEH IEMH, COSAMHEHHON C TaKou
Garapeeit?
Onpenenuth TIOTHOCTh TOKAa B KEJIE3HOM NPOBOAHMKE mIMHOW 10 M, eciu mpoBon
HaxXOJUTCA MO HanpspbkeHueM 6 B.
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Hansbt 12 snementoB ¢ J1C 1,5 B u BuyTpennum conporupiennem 0,4 Om. Kak Hy)kHO
COCIMHUTH ATH JIEMEHTHI, YTOOBI MTOTYYUTh OT COOpaHHOM M3 HUX OaTapen HauOOIbIIYIO
CWIly TOKa BO BHEUIHeW nenu, umeromeid conporusieHue 0,3 Om? Onpenenutsb
MaKCHMaJbHYIO CUJTy TOKA.
Cuna toka B mpoBojHuKe conpoTuBiienremM 100 Om paBHOMepHO Hapactaet oT 0 1o 10
A B teuenue BpeMeHu 30 c. OnpenenuTs KOJIMYECTBO TEIJIOTHI, BBIACIUBIIEECS 32 3TO
BpEMsI B IPOBOJIHUKE.
BuyTpennee conpoTuBieHne 60aTapen akKyMyiasTopoB paBHO 3 OM. CKOJIBKO NMPOLIEHTOB
or TouHoro 3HaueHus OJIC cocTaBiseT MNOTPEIIHOCTh, €CIH, H3MEpsAs pPa3HOCTh
MOTEHIIMAJIOB Ha 3aKMMax Oarapeu BOJIbTMETpOM ¢ compoTtusienueMm 200 OMm, NpUHATH
ee pasHoit D1C?
2 kypc. 3 cemecTp.
Marnerusm.
ITo xpyroBomy BUTKY paaunyca 100 MM U3 TOHKOTO TPOBOJIa HUPKYJIUPYET TOK 1 A.
HaiiTu MarHuTHYI0 MHIYKIUIO: ) B LIEHTPE BUTKA; O0) HA OCH BUTKA B TOUKE, OTCTOSIILIEN
ot ero nedTpa Ha 100 Mm.
Tok I Teuer mo UIMHHOMY TPSMOMY IPOBOJHHUKY, CEUEHHE KOTOPOro MMeeT (opmy
TOHKOTO TMOJIyKONblla pamuyca R. HaiiTu WHAYKIWIO MarHUTHOTO TMOJs B IEHTpE
KPUBU3HBI MOJIYKOJIbIIA.
Io Ce4eHHIO IPOBOHMKA PABHOMEPHO PacIpeielieH TOK IUIOTHOCThI0 2 MA/M. Haittu
LHUPKYJISLUIO BEKTOPA HAIIPSHKEHHOCTH BJI0JIb OKPYKHOCTU PAUyCOM 5 MM, IPOXOASILIEN
BHYTPH MPOBOJIHUKA U OPUEHTUPOBAHHOM TakK, UYTO €€ MIOCKOCTh cocTaBiseT yroi 30° ¢
BEKTOPOM IUIOTHOCTHU TOKa.
[To ToHkoMy ctepkHIO aiauHOM 20 cM paBHOMEepHO pacmnpeneneH 3apsa 240 Ko
Crep)KeHb TIPUBEACH BO BpaIICHHE C TOCTOSHHOW YIioBOW ckopocThio 10 pan/c
OTHOCHUTENIBHO OCH, NMEPINEHAUKYISPHON CTEPKHIO M IPOXOJALIEH Yepe3 €ro CepeiuHy.
Onpenenutb: 1) MarHUTHBII MOMEHT, OOYCJIOBJIEHHBIM BpalIEHUEM 3apsSIKEHHOIO
CTEp>KHS; 2) OTHOIIEHHME MAarHUTHOIO MOMEHTa K MOMEHTY HMITYJbCa, €CIIU CTEP)KEHb
uMeer Maccy 12 1.
[TepnenukynsspHO MarHuTHOMY mnoutto ¢ uHAykuuei 0,1 Ti Bo30yxk1eHO 37eKTpruiecKoe
nosie HanpspkeHHocThio 100 kB/M. IlepnenaukynsipHo oOOMM MOJSIM JBUXKETCS, HE
OTKJIOHSISICH OT TPSIMOJIMHEMHOW TPAaeKTOPUM, 3apshHKEHHAs 4YacTULA. BbIYMCINUTH
CKOPOCTb YaCTHIIBI.
ITpOoTOHBI YCKOPSAIOT B IMKJIOTPOHE TaK, YTO MAaKCHUMAJBHBIM Paguyc KPUBU3HBI HX
TpaekTopuu 50 cMm. HaiiTu: a) KHHETUYECKYIO SHEPIHIO MPOTOHOB B KOHLE YCKOPEHUS,
€CIIM MHAYKIUS MarHuTHOro mnoijs B nukijorpoHe 1 Ti; 6) MUHMMaIbHYIO 4acToTy
reHepaTopa LHKJIOTPOHA, NPU KOTOPOW B KOHIE YCKOPEHUS IMPOTOHBI OyAyT HMETh
KHHEeTH4ecKyro sHepruto 20 M»aB.
[Imockuit kKOHTYp, IomEAAs KoTtoporo paBHa 300 cM®, HAXOIUTCS B OJTHOPOJHOM
MarHuTHOM nosie ¢ uHaykuuen 0,01 Ta. ITnockocTs KOHTYpa NMEpHeHINKYISIpHA JTUHUAM
WHAyKIMA. B KoHType moanepkuBaetcss HeM3MeHHBIM TOK 10 A. Ompenenutsh padboTy
BHEIIHUX CHJI 110 MEPEMEIIEHUI0 KOHTYpa C TOKOM B 00JacTh MPOCTPAHCTBA, MATHUTHOE
I0JIE B KOTOPOM OTCYTCTBYET.
Ha »xeneznoe konplo HamoTaHo B oauH cinod 200 BHUTKOB. OmNpenenuTbh SHEPTUIO
MarHUTHOTO TIOJISA, €CJIM TPH TOKE 2,5 A MarHUTHBIN TOTOK B kelne3e paBeH 0,5 MBO.
HanpspkenHocTs  MarHuTHOro moiss B Mexu paBHa | MA/M.  Omnpenenuthb
HAMarHW4YeHHOCTh MeIu | MaFHI/ITHgl}O MHAYKIHMIO, €CIM W3BECTHO, 4YTO YZelbHas
MarHuTHas BOCIPUUMYUBOCTH -1,1-10 MY/KT.
JJIeKTPOMarHUTHasi MHAYKLIMs. Y paBHeHus MakcBeiia.
[lnockuit KOHTYp, IUIOLIAAL KOTOPOro paBHa 25 cM®, HAXOIHUTCS B OZHOPOAHOM
MarHUTHOM mojie ¢ wuHAaykumed 0,04 Tn.  OnpenenuTs MarHUTHBIA — TOTOK,
MPOHU3BIBAIOLINNA KOHTYp, €CIIH IUIOCKOCTh €ro coctaBiser yroia 30° ¢ JIuHUSAMHU
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WHIYKIUU.
KBagpaTHas mpoBojio4yHasi paMKa CO CTOPOHOM a W MPSIMOM MPOBOAHUK C MOCTOSTHHBIM
TOKOM [ s1esxar B 01HOM 1I10CKOCTH. IHIYKTUBHOCTD U COITPOTUBIICHUE PAMKU PaBHBI L 1
R. Pamky noBepnynu Ha 180° BOKpYT CTOPOHBI, OTCTOAIIECH OT MPOBOJHUKA C TOKOM Ha
paccrosHue b. HaliTH KOIMUYECTBO 3JIEKTPUIECTBA, IPOTEKIIIEE B paMKe.
[TpoBoAHMK Macchl m CKOJB3UT 0€3 TPEHHs MO ABYM JUIMHHBIM MPOBOISIIKUM PEbCaM,
pAacIIoNOKEHHBIM Ha paccTossHuu | apyr ot apyra. Ha neBoM KOHIE penbChl 3aMKHYTHI
conporuBieHneM R. Cucrema HaxoguTcs B OJHOPOJHOM MArHUTHOM  IIOJE€,
NEPIEHIUKYJIIPHOM K IUIOCKOCTH KOHTYpa. B MoMeHT t = 0 cTepkHIO COOOLIMIM BIPaBO
HAYaJbHYI0 CKOPOCTh Vo. [IpeHeOperasi cOnmpoTUBICHUEM PENIbCOB U CTEPXKHS, a TaKKe
CaMOMHJYKIINEH, HAWTH: a) paccTOsHUE, MPOUIECHHOE CTEP)KHEM JO OCTaHOBKH; 0)
KOJIMYECTBO TEILIA, BBIICJIEHHOE IIPU 3TOM Ha CONPOTUBIEHUU R.
Il10mams MIaCTHH KOHaeHcaTopa 60 cM’, IepBOHAYATLHOE PACCTOSHHE MEXKTY HHMH
0,43 cm, 3apsa Ha KaxJ0u IUIaCTMHE KOHJIEHCcAaTopa 10° Kun. [nactusl KOHJIEHCaTopa
CTaJI Pa3JBUTATh CO CKOPOCTHIO 3 MM/MUH. OmpeeNuTh IOTHOCTh TOKA CMEIICHHS B
KoHZeHcaTope uepe3 220 ¢ mocie Hayajga JBUKEHUS IUJIACTHH, €CIIU: a) 3apsbl MIACTUH
OCTalOTCA IOCTOSIHHBIMU; ©) Ppa3HOCTh IMOTEHLMAJIOB MEXAY IJACTUHAMU OCTAETCs
IIOCTOSIHHOU.
[To MegHOMY IPOBOY, CEYEHHUEM KOTOPOT'O SIBJISETCS KPYT, UMEIOLIUI paauyc 2 cM,
tedeT Tok 500 A. Onpenenuts HHAYKIUIO B TOYKaX, OTCTOSIIUX OT OCH IIPOBOJIA HA
paccrosiauu 0,5 u 5 cMm. [Toctpouts rpaduk 3aBucumoctu B=1(r).
[Tnockuii BO3AYIIHBIN KOHAEHCATOP, OOKIAIKH KOTOPOTO UMEIOT (hOpMYy AUCKOB pajuyca
6 cM, MOJAKIIIOUEH K MEPEMEHHOMY CHUHYCOMAAJIBbHOMY HarpspkeHuto yactoTel 1000 c?
HaliTu OTHOLIEHHE aMIUIMTYAHBIX 3HAYEHUW MAarHUTHOM M 3JIEKTPUYECKOM 3HEpPruu
BHYTPHU KOH/IEHCATOpA.
[Tnockas snekTpoMarHuTHass BojHa ¢ yactoToid 10 MI'm pacmpoctpansercs B ciabo
NpoBOAsIIEeN cpene ¢ ynaenabHoW mnpoBoguMocThiol0 MCM/M W IUANIEKTpUYECKON
IIPOHUIIAEMOCTBI0, paBHOU 9. HaliTh OTHOIIEHNE aMIUIMTY/ TOKOB IIPOBOJUMOCTH M TOKA
CMEIIIEHUS.

I'apMoHnyeckne KonedaHus. JIeKTPHIECKHE KOJTeOaHu.
Hanumure ypaBHeHHnE TapMOHUYECKOTO KOJIeOaHHs TOUKH, €CIIM €ro aMIUIMTyAa 15 cm,
MaKCHUMaJibHasi CKOpOCThb Kosiebromieiics Touku 30 cm/c, HauanbHas ¢a3za 10°.
Touka yyacTByeT OJJHOBPEMEHHO B JByX I'apMOHMUYECKUX KOJEOAHUSX, MPOUCXOIAIINX
BO B3aWMHO MEPIEHUKYISPHBIX HAMPABICHUSIX M OMHUCHIBAEMBIX YPABHEHUSIMH X =
3cosmt, cM u y = 4coswt. Onpenenure ypaBHEHUE TPACKTOPUM TOYKH U HAYEPTUTE €€ C
HaHeceHHeM MaciuTaa.
JIBe TOUKM JIeKAT Ha JTy4de U HAXOJATCA OT MCTOUYHUKA KOJieOaHMii Ha pacCTOSTHUU 4 M U 7
M. [lepuon konebanuit 20 MC ¥ CKOPOCTH pacIpocTpaHeHus BOJHbI paBHa 300 M/c.
Onpenenurte pa3HOCTh (Pa3 KoIeOaHMI ITUX TOUYEK.
Ba JMHAMHUKa PacIOJIOKEHbl HAa PACCTOSIHUM 2,5 M IpYyT OT Ipyra ¥ BOCIPOU3BOIAT OJUH
U TOT K€ MY3bIKQIbHBIM TOH HAa ONPEACIEHHOM YacTOTE, KOTOPBI PErucTpUpyeTCs
NPUEMHHUKOM, HaXOASIIMMCS Ha paccTosHuM 3,5 M OT LEeHTpa AWHaMUKOB. Ecmn
OpUEMHUK TIEPEIBUHYTh OT LEHTPAJIBbHOM JIMHUM MapajjieibHO JUHAMHMKAM Ha
paccrosHue 1,55 M, TO OH QUKCHpPyeT NEpBbII HHTEPPEPECHIMOHHBI MHUHHMYM.
CxopocTts 3Byka 340 m/c. OnpenenuTe 9acToTy 3BYyKa.
B xonebarensHOM KOHTYpe MHIYKTHUBHOCTH Karymku L = 2.5
MIl'H, a emxoctn koHAeHCATOPOB C1; = 2 MKD u C; = 3 M.
Konnencaropsl 3apsaaunu qo Hanpspkenus 180 B u 3aMkHynu g
kimrou. Halitu: a) nepuon coOCTBeHHBIX KojebaHMit; 0)
aMIUIMTY/IHOE 3HAYE€HUE TOKA Yepe3 KaTyILIKY.

HNHuTepdepennuss MOHOXPOMATHYECKHX BOJIH.
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Ha Tonkyro menky (n=1,33) magaer napaiienbHbIi My4oK O€JI0ro cBera. YToil najeHus
52°, [Ipu kako# TONIIMHE MUICHKU 3E€PKaTbHO OTPAXEHHBIN CBET OyAeT HanboJiee CHIIBHO
OKpaIlleH B >xkenThiid uBeT (A=0,60 Mxm)?
[Tnocko-BelllyKiIass CTEKIsSHHAs JUH3a C paguycoM KpuBu3Hbl 40 CM colpukacaercs
BBIITYKJIOW IOBEPXHOCTBIO CO CTEKJISHHOM IUIACTMHKOM. IIpu 3TOM B OTpak€HHOM CBeTe
panuyc HeKoToporo koisua 2,5 Mm. Habmronast 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOYKHO
OTOJIBUHYJIM OT IJIACTUHKH HA 5 MkM. Kakum ctan paguyc 3Toro kosibua?
[Tnocko-BelllyKIass CTEKIsSHHAs JUH3a C paguycoM KpuBu3Hbl 40 CM collpukacaercs
BBIITYKJIOW IOBEPXHOCTBIO CO CTEKJISHHOM IUIACTMHKOM. I1Ipu 3TOM B OTpakeHHOM CBeTe
panuyc HeKoToporo koisla 2,5 MM. Habmrofast 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOXKHO
OTOJIBUHYJIM OT IJIACTUHKH HA 5 MkM. Kakum cran paguyc 3Toro kosbia?
Paccrosinue mexay ABymsl KOrepeHTHbIMH ucTouHukamu cBera (0,5 Mxm) paBHo 0,1 MM.
Paccrosiane Mexay WHTEpGEpEHIIMOHHBIMU II0JIOCAMH Ha JKpaHe B CpEIHEH vacTu
UHTEepPEPEeHIIMOHHON KapTUHbI paBHO | cM. Onpenenuts pacCTOsIHUE OT UCTOYHHUKOB J10
JKpaHa.
[ToBepXHOCTH CTEKJIIHHOIO KJMHA o0pa3zyroT Mexay coboit yron 0,2'. Ha kinun
HOPMaJIbHO K €ro MOBEPXHOCTH MaJaeT IMYy4YOK Jyded MOHOXPOMAaTHYECKOIO CBETa C
JuinHOM BoHBI 0,55 MkM. OnpenenuTs UPUHY HHTEPPEPEHIIMOHHOM M0JIOCHI.

JAu¢ppakuus ceera. [lonspusanus csera.
Cser ¢ A=589,0 HM majmaeT HOpMaJIbHO HAa AUPPAKIMOHHYIO PELIETKY C MEepUoaoM 2,5
MKM, cogepxamyo 10000 mrpuxoB. Halitn yrioBywo mupuHy IudpakiuoOHHOTO
MakCHMyMa BTOPOIO MOPsIIKa.
[Inockas MoOHOXpOMaTHYecKasi CBETOBas BOJIHA I[aJaeT HOPMAaJbHO Ha KpyIjoe
otBepctue. Ha paccTosHuM 9 M OT HEro HaxOAMTCS 3KpaH, re HaOIrAal0T HEKOTOPYIO
TU(pakIMOHHYI0 KapTuHy. Jlmamerp orBepctusi ymeHplmwid B 3 pasza. Haiitm HOBOE
paccTosHMe, Ha KOTOPOM HAJ0 IOMECTUTb 3KpaH, YTOOBl MOJYyYUTh Ha HEM
TU(GPaKIUOHHYI0 KapTHHY, MOJOOHYIO TOH, YTO B MPEAbIAyLIEM cliydyae, HO
YMEHBILIEHHYIO B 3 pasa.
Mexny TOYEHYHBIM HMCTOYHHMKOM CBETa M IKPAHOM MOMECTWIM Auadparmy ¢ KpyribIM
OTBEPCTUEM, PaJUYC KOTOPOrO MOKHO MEHSATH B IIpoliecce ombiTa. PaccrosHus OT
nuadparMsel 10 UCTOYHHMKA U SKpaHa paBHbI 100 cm u 125 cM. OnpenenuTs ATUHY BOJTHbBI
CBETa, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LEHTpe AU(PPAKIUOHHOW KAapTUHBI HAa 3KpaHe
Habo1aeTcst npu 1 MM U crieyromui MakcumMyM 1npu 1,29 mwm.
[Tpy HOpMaJILHOM MAJEHUM CBETA HAa MPO3PAYHYIO0 TUPPAKLIMOHHYIO PEUIETKY HIMPUHBI
10 MM oOOHapyXeHO, YTO KOMIIOHEHTHI XenTol nuHuM Hatpus (589 u 589,6 HM)
OKAa3bIBAIOTCS PA3pEIIEHHBIMU, HAUYMHAS C MIATOrO Mopsaka crnekrpa. OLUeHUTh: a) Iepruoj
TON pemeTky; O0) MpH KakoW IMIMPUHE PELIETKH C TaKuM K€ IEePUOJIOM MOXKHO
pa3pelmTh B TPETheM MOpsAKE TyOseT CIeKTPalbHOW JMHUU C JUIMHOW BOJIHBI 460 HM,
KOMITOHEHTBI KOTOpOTro otianyatores Ha 0,13 Hm
ITydok ecTeCTBEHHOrO CBETA MaJaeT HA CUCTEMY U3 6 HUKOJIEH, IJIOCKOCTh ITPOITYCKaHUs
W3 KOTOpbIX TMOBepHyTa Ha yroa 30° OTHOCHTENBHO IUIOCKOCTH MPOIYCKaHUS
npeaplayiero Hukoss. Kakas 4acTe CBETOBOrO OTOKA IPOXOJUT YEPE3 ATy CUCTEMY?
Ha noBepxHocTh BOJBI 1MoA yriioM bprocTepa majgaeT my4dok IUIOCKOMOJISPU30BAHHOTO
cBeta. [lmockocTh KoneGaHMl CBETOBOIO BEKTOpa COCTaBIsIeT yroi 45° ¢ MIOCKOCTHIO
nageHus. Halitu ko3 puurent orpaxenus.
Crenenp nonspu3alUy 4YacTHMYHO Mossipu3oBaHHoro csera 0,25. Haiitm oTHomeHue
MHTEHCUBHOCTH TOJISPU30BAHHON COCTaBIAIOIIEH 53TOr0 CBeTa K HWHTEHCHUBHOCTHU
€CTECTBEHHOU COCTaBJISIOLIECH.

B3aunmopneiicTBue cBeTa ¢ BellleCTBOM.

Ha weramnuueckyio MJacTUHY HampaBleH IIy4OK YiIbTPapHOIETOBOIO HU3IYUYECHUS
(A=0,25 MkM). DPOTOTOK MpEKpaIiaeTcss TP MHUHUMAIBHOW 3aJep)KUBAIOIICH pa3HOCTH
norexmainos 0,96 B. Onpenenuts paboTy BBIX0/1a 3JIEKTPOHOB M3 METaIA.
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Ha noBepxHocTh MeTaslIa MajaeT MOHOXPOMAaTHUUYECKUIN CBET C JUIMHON BOJHBI 0,1 MKM.
Kpacnas rpannna ¢ororddexra 0,3 mxm. Kakas mons sHepruu ¢GoToHa pacxomyercs Ha
COOO0ILIEHUE JIEKTPOHY KHHETUYECKON IHEPIUU?
®oton npu >dhdekre Komnrona Ha cBOOOTHOM 3JIEKTpOHE OBLI paccesH Ha yroj m/2.
Omnpenenuts umiynsc (B MaB/c), nproOpeTeHHbIi 3JIeKTPOHOM, eci 3Heprus (GoToHa
1o paccestaust Obuta 1,02 MaB.
@oTOH ¢ UIMHOM BOJHBI 15 mM paccesics Ha CBOOOAHOM 3IIeKTpoHE. J[inMHa BOJHEI
paccesinHOrO (poTroHa 16 M. OTnIpeneNTuTh Yroa pacCcessHus.
Onpenenuth  SHEPTETUYECKYIHD  OCBEUICHHOCTh  (OOMYy4eHHOCTh)  3epKaibHOMU
MOBEPXHOCTH, €CJIH JaBJICHHUE, IPOU3BOAUMOE n3iyueHueM, paBHo 40 mklla. MU3myuenue
11aJ1a€T HOPMaJIbHO K ITOBEPXHOCTH.
[aBnenue cBera ¢ MHOW BoiHBL 40 HM, MNAJarOLIEr0o HOPMAJIBHO HAa YEPHYIO
IIOBEPXHOCTb, ]2)aBHO 2 ulla. Onpenennuts ynciao GOTOHOB, MagaronMx 3a Bpems 10 ¢ Ha
wiomaab 1 MM” 3TOl MOBEPXHOCTH.
N3ayuyenune yepHoOro rea.

Uznyuenne ConHIla MO CBOEMY CIHEKTPAJIbHOMY COCTaBy OJHM3KO K H3JIYYCHHUIO
a0COJIOTHO YEpHOro Teja, Uil KOTOPOr0 MaKCUMYM HCIYCKaTelbHOM CIoCOOHOCTU
npuxoautcs Ha JumHYy BoaHbel 0,48 MmxkMm. Haitu Maccy, tepsemytro CosHueM
€XKECeKYHIHO 3a cueT wusnydeHuss. OuLeHuTb Bpems, 3a KoTopoe Macca CoiHua
yMeHbIInTCA Ha 1%.
[Totok u3nydeHus abcomoTHO uyepHoro Tena 10 kBr. MakcumyMm sHepruu u3mydyeHUs
OpUXoauTcss Ha aauHy BoJHbl 0,8 MkM. OnpenenuTs IUIOMAAb S U3JIy4YarOIIeH
MOBEPXHOCTH.
BcenenctBue u3MeHeHHs TeMIEpaTypbl YEpPHOTO Tella MaKCUMyM  CIEKTpaibHON
mIoTHOCTH cMectuics ¢ 2,4 mkMm Ha 0,8 MxM. Kak U BO CKOJBKO pa3 M3MEHWIHCH
DHEpreTHYecKass CBETUMOCTb TeJda M MaKCHUMajbHas CIEKTpajbHas IUIOTHOCTh
HYHEPreTUYECKONU CBETUMOCTU?
OTaJIOH eUHMIIBI CUJIBl CBETA - KaHJelNa - MPeICTaBiIseT cOO0N MOJMHBIN (M3TydyaroImuit
BOJIHBI BCEX JJIMH) M3Tydaresb, MOBEPXHOCTh KOTOporo miomiaapio 0,5305 MM’ EMeeT
TEMIEpATypy 3aTBEpleBaHUs IUIaTHHBI, paBHyr 1063 °C. OmnpenenuTs MOIIHOCTH
U3ITy4yaTens.
Nznyyenne ConHlIa MO CBOEMY CHEKTPalIbHOMY COCTaBy OJM3KO K H3IYYEHHUIO
a0COIOTHO YEepHOro Teja, Uil KOTOPOr0 MaKCUMYM HCIYCKaTelbHOM CIIOCOOHOCTU
npuxoautcs Ha JuMHY BoaHbl 0,48 mxMm. Haiitu Maccy, Ttepsemyro ConHuem
€XKEeCeKyHIHO 3a cueT wusnydyeHus. OueHuTb Bpems, 3a koropoe Mmacca CoinHua
yMeHbIINTCA Ha 1%.

BosHoBBIE CBOMiCTBA YacTHLI.
Kakyro »Hepruto HEOOXOIUMO JOMOJHUTEIBHO COOOIIUTH JIIEKTPOHY, 4YTOOBI €ro
neOpoiIeBcKas JJIMHA BOJTHBI yMeHbInuiaack ot 100 qo 50 mm?
O1neHuTs HaMMEHbBIINE OUIMOKH, C KOTOPBIMU MOXKHO OIpPEIENIUTh CKOPOCTh JIEKTPOHA,
OpPOTOHA M IIapuKa Macchl | Mr, eclii KOOpAWHAThl YacTHUIl M LIEHTpa IIapuka
YCTaHOBJIEHBI C HEOIIPEJEIEHHOCTBIO | MKM.
Bo ckonbpko pa3 omimuaroTcsi neOpoiisieBckasi JUIMHA BOJHBI 3JIEKTPOHA, MPOLIEAIEro
pasHOCTh MOTeHUUaANOB B 1B, u nebpoiineBckas IMHA BOJIHBI JIEKTPOHA, MPOLIEIIIETO
Pa3HOCTh MOTEHIMAIOB B 1 kB?
Yactuiia HaxoguTCSI B OCHOBHOM COCTOSSHUM B OJHOMEPHOH IPSAMOYTOJBHOMN
NOTCHIMATBHON sSME MIMPUHON ¢ a0CONMIOTHO HempoHunaeMmbiMu creHkamu (0<x<l| ).
Haiit BeposiTHOCTH peObIBaHUS YACTHIIBI B CPETHEH YacTH MOTEHIUAIBHOM MBI .

3. MeToauyeckne peKOMeH a1 10 MOJAT0TOBKeE H padoTe
HA JJa00pPaTOPHBIX 3aHATHAX



JlabGoparopHasi padora - 3TO 3aHATHE, B XOJ€ KOTOPOTO CTYJAEHTHl OCBAaWBAIOT KOHKPETHHIC
METOABI HU3YyUYCHUA JUCHUITIINHBI, 06yqa10Tcs1 SKCHICPUMCHTAIIbHBIM CHOC06aM aHaJIn3a
NEHCTBUTENBHOCTH, YMEHHIO pPadoTaTh C COBpPEMEHHBIM obOopynoBanueMm. [Ipu mnoaroroBke
nabopaTopHoil paboTe HEOOXOAMMO: U3YYUTh WM TOBTOPHUTH JICKIIMOHHBIA MaTepuan 1o
COOTBETCTBYIOILIEH TeMe; U3yYUTh MaTepHUalbl yueOHO-METOIUUECKIX pa3pabOoTOK M0 3a/laHHON TeMe,
ynenss 0coboe BHUMaHUEe PacyeTHBIM (hOpMyJiaM; TIPU BBIITOJHEHUH JJOMAIIHUX PACUETHBIX 3aJaHHi -
U3YYUTb, TOBTOPUTH TUIIOBBIC 3aJJaHHs, BHITIOJIHSBIINECS HA ayIUTOPHBIX 3aHATHUAX.

[Ipu HEOOXOAMMOCTH caeayeT 00palaThCsl 3a KOHCYJIbTALUEN K IIPENOJaBaTeNIo.

Ta6auna 4. — IlepeyeHs J1a00paTOPHBIX padoT

Ne
n\n
1 2
Ounas popma
1 Kypc, 2 cemectp
dusnueckue n3MepeHus 1 00paboTKa UX pe3yIbTATOB.
OnpeneneHre MOMEHTOB MHEPLIMU TBEPJIBIX TEJI IO EPUOY KPYTUIIbHBIX KOJeOaHuM.
Omnpenenenre MOYIs CABUTA BPAIIAIOIIETOCS TBEPAOTO Tella MPU MOMOIIN KPYTHIBHOTO
MasiTHHUKA.
Omnpenenenue Ko huiueHTa BI3KOCTH KUIKOCTH 110 Metoay CTokca.
Uccnenosanue none3noit momnHocty M K111 ncTouHMKA MOCTOSIHHOTO TOKA.
I'pagyupoBanue TepMonapsl.

Tembl 1abopaTOpHBIX padoT

SOOI W N

2 Kyp¢, 3 cemecTp
Onpenenenne OTHOIIEHHUS 3apsia dJIEKTPOHA K €r0 Macce METOJI0M MarHETPOHa.
N3ydenue pacnpeneneHuss MarHUTHOTO TOJISI COJIEHOM/IA U ONIPEIETICHUE €TI0
WHJTYKTUBHOCTH.
M3ydeHue noyisspu3anuy CBETa.
W3yuenue siBneHunii, 00ycinoBIeHHBIX AU(pakiyen.
TemnoBoe N3IIydyeHUE U €ro XapaKTepUCTHUKHU.
OrnpezienieHne MacChl MJIEKTPOHA U pajinyca epBoil bopoBckoit opOUTHI aToMa BOIOPO/IA.

OO lW N (B

MeTtoauyeckue yKazaHusi K BbINOJHEHUIO J1a00paTOPHBIX padoT:

1) I'natiok, B.C., SIposa, O. IO. (mox pen. 1okTopa TeXH. Hayk, mpogeccopa Mopozoa H
H.). JIaGopaTopHbIii MpakTHUKyM MO MEXaHUKE U MOJIEKYJSpHON (u3uke [DIEeKTpOHHBIN pecypc]:
3IIEKTPOHHOE Y4eOHOe 1mocobue mo Juciumiinae «Pu3uka» i CTy/IeHTOB-0aKalaBpOB TEXHHUUECKUX
HarmpaBJIeHUH U criennaibHOCTel. — MypManck: M3a-so MAY, 2013. — 191 c.

2) I'natiok B. C., Mypamosa 3. @., (mox pea. JOKTopa TeXH. HayK, podeccopa Mopo3oBa
H. H.). JlaGopaTopHblii NpakTHUKyM IO 3JIEKTPUYECTBY M MarHeTusMmy. [DNEeKTpOHHBIH pecypc]:
AIIEKTPOHHOE y4eOHOe 1mocodue Mo JucHuIInee «Pu3uKa» i CTy/IeHTOB-0aKalaBpOB TEXHHUUYECKHX
HaIpaBIICHUH W crienuanbHOCTeH. — Mypmanck: M3n-so MAY, 2014. — 200 c.

3) BrnacoB A. b., Mopo3os H. H. Metoa. pekoMeH1alluu 10 BHIOJHEHHIO Ta0OpaTOPHBIX
paboT no kypcy obmei ¢puszuku. — Mypmanck, MBUMY.

Bomnpocsl k 3ammTe 1a00paTOPHBIX padoT:
1 kype, 2 cemecTp.
JlabGoparopHas padora Nel
«Pusnyeckue u3MepeHust 1 00padoTKa UX Pe3yJbTaTOB»
1. Kakue usmepenrs Ha3bIBAIOT NPSIMBIMU M KaKH€ — KOCBEHHBIMU?
2. Urto npeacTaBisioT coboi abCONOTHASI U OTHOCUTENbHAS TOTPEITHOCTH?



3. Kakasg morpemrHocTs MOKa3bIBaeT TOYHOCTh U3MepeHuil? YUem o0O0yCIOBIEHO MOSIBICHUE
CHCTEeMaTUYECKUX MOTPEITHOCTEN?

4. Kakue norpenHocTy Ha3bpIBalOT CydyallHBIMUA? Y KaXUTE UX UCTOUHHKH.
5. Kak onpeznesnstoT cucTeMaTH4ecKyto MOrpeliHoOCTh B IPSAMBIX U3MEPEHUAX?
6. Yro takoe nmpomax? Kak MOXKHO ero oOHapyXUTh?
7. Jl1s 4ero u3smMepeHue MpoBOIsAT HECKOIBKO pa3?
8. UTto 03HauYaeT Kiacc TOYHOCTH pubdopa?
9. 3anuumre pe3yapTaT U3MEPEHUH B BUJIE IOBEPUTEIBLHOIO HHTEPBAJIA.
10. [To kako#l Qopmyne pacCUMTHIBAIOT CpeaHEE KBAJPaTUYCCKOE OTKJIOHEHUE CIydalHOM
BEJIMYUHBI?
11. B kakux ciydasx poOCT 4HUClIa U3MEPEHUH HE NPUBOAUT K YBEIMYEHHIO TouyHOcTU? UYem
00yCJI0BJI€HA IOIPEIIHOCTD B ATUX CIy4asx?
12.  Jlns yero ucnomns3yroT koddduuuent Croronenta? Yem onpeaensiercs ero 3HaueHUE?
13.  Kak paccuuThIBalOT J10BEPUTEIIbHBIA HHTEPBAJ MPU NPSAMBIX U3MEPEHUAX?
14.  Kakum 00pa3oM HaXOASIT OTHOCHUTENIBHYIO MMOTPEUTHOCTh PE3YIbTaTa KOCBEHHBIX H3MEPEHHIA?
JlaGopaTopHas padora Ne2
«OnpeneneHne MOMEHTOB HHEPLMH TBePAbIX TeJI M0 MePHOAY KPYTHIBHBIX KoJ1e0aHuii»
1. BriBog muddepeHmansHOro ypaBHEHUS TapMOHHUECKUX Kosebanui. [lepron konebanuii.
2. JluHaMuKa BpaIAaTEIbHOTO JBM)KEHUS aOCOJIOTHO TBEPAOIrO Tejaa: MOMEHT CHJIbl, MOMEHT

WHepIUU (MaTepuaIbHOM TOUYKH, CHUCTEMbl MaTEpPHAIBHBIX TOYEK, CIUIOIIHOTO Telia), Teopema
[[ITeitHepa, BRIBOJ MOMEHTA UHEPIIMU JHUCKA.

3. OcHOBHOE ypaBHEHHE AMHAMUKH BPAIATEIbHOTO ABMKEHUS a0OCOIIOTHO TBEPAOTO Tea.

4. Jedbopmarus: onpeaenenue, BUAbI aeopManum, abCOMOTHAS U OTHOCHUTENbHAs 1e(hOpMaIiH,
3aKkoH ['yka npu pa3audHbIX BUIaxX aedopmaiuu.

S. BeiBog muddepeHnnanbHOro ypaBHEHUsT KPYTHIIBHBIX KojeOaHHi abCOIFOTHO TBEPOTO Tela.
6. BriBoa neprojia KpyTHIIBHBIX KOJI€OaHUN aOCOMIOTHO TBEPIOTO TeENa.

7. BriBoJ pacueTHO# GOpMyIIbI 11 HCKOMOTO MOMEHTA UHEPLIMH Tela.

JlabopaTopnasi pabora Ne3
«OmnpeneseHue MOAYJISl CABUTAa BPAIIAIOIIEr0Csi TBEPAOro Tesia MPHU NOMOIIM KPYTHJIbHOIO
MasITHUKa»

1. Omnpenenenue nedopMmanuy, ynpyras u Heynpyras aedpopmaiuu, Maisle aedopMarii,

2. Bunel nedopmariuu, noustue abCoIIOTHON M OTHOCUTENBHOMN AeopMaryi.

3. 3akoH ['yka mpu ManbIx aedopMarusx.

4. 3axoH ['yka mpu ynpyroii manoi aepopmanuu casura. @U3nyeckuil CMbICIT MOAYIISI CIBUTA.

5. 3akon ['yka mpu ympyroit mamoi ngedopmanuu KpydeHus. DOHU3HUECKUE CMBICT MOy
Kpy4YeHUsl.

6. CBs13p MEXly MOAYJIEM KPYUYEHHS U MOJIYJIEM C/IBUTA.

7. JluHamMuKa BpalaTeNIbHOTO JBMXKEHHS aOCOJIOTHO TBEPAOIrO Tejla: MOMEHT CHUJIbl, MOMEHT

MHepUUU (MaTepualbHOM TOUKH, CHUCTEMbl MaTE€pPUAIbHBIX TOYEK, CIUIOIIHOIO Tella), Teopema
[ITernepa,

8. OCHOBHOE ypaBHEHHE IMHAMHKH BPAIAaTEIbHOTO ABMKEHHS aOCOIIOTHO TBEPJIOTO Tea.

9. BriBon nuddepeHnnanbHOro ypaBHEHNUs KPYTUIIBHBIX Kosie0aHuil a0COIIOTHO TBEPOTO Tena.
10.  BmIBoa mepuona KpyTHIBHBIX KoJeOaHHi aOCOIOTHO TBEPIOTO Tea.

11.  BsiBoa pacueTHOU GopMyIIbl A1 MOYJIS KPYUYEHUS U MOJYJISL CABUTA.

JlaGopaTopHas padora Ned
«Omnpenesienne ko3(pPUIUEHTA BA3ZKOCTH KUAKOCTH 10 MeToay CTtokca»
1. OcCHOBHBIE TIOJIOKEHHS MOJICKYJISIpHO-KHHEeTHYecKor Teopun BemecTB (MKT).



2. Kakue mnpouecchl Ha3biBaloT “sgBieHMs nepeHoca”? HazoBute u3BecTHble Bam  sBieHus
nepeHoca. Kakas pusnueckasi BemMunHa MEPEHOCUTCS B KAKIOM U3 ITUX SIBJICHUI?

3. OOBsicHUTE MEXaHU3M IIEPEHOCA UMITYJIbca B razax ¢ Touku 3penust MKT.

4, 3anummTe (BeiBenuTe) hopmyiy 3akoHa HbroTOHA J71s1 BA3KOTO TPEHUS.

5. JluHamuueckass BS3KOCTh (KOI(PHUIMEHT BS3KOTO TPEHHS) Ta30B U JKUIKOCTEH, €IUHUIIBI
M3MEPEHMS, 3aBUCUMOCTD OT TEMIIEPATYypPHI.

6. BreiBenuTe pacueTHyo Gopmyity ais onpenencHust KodhdUIreHTa BsI3KOro TPEHUS KUIKOCTH
o merony Crtokca.

7. 3aBUCHT 1 BennurMHA KOA((UIMEHTA BSI3KOTO TPEHUS KUAKOCTEH OT BEIMYUHBI YCKOPCHHS

CcBOOOIHOTO NaeHus?
JlabopaTopnasi pabora Neb
«HUccaenoanue nmojiezHo MmomHocTy U KIIJI ncrounnka»

1. Cuia ToKa, IVIOTHOCTh TOKA. ENMHUIIBI UX U3MEpEeHUs, 1aTh ONPEACIICHHE.
2. VYcnoBue BOBHUKHOBEHUS U CYILIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. MICTOUHUK TOKA.
3. Croponnne cuibl, ux npupoga. IJC u BHyTpeHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA, MX

HU3MCPCHHUC. DuU3NYECKUA CMBICHT SHeKTpOI[BI/I)KYIHeﬁ CHIJIBI, HeﬁCTBYIOIHCﬁ B ILCIH, PasHOCTHU
IIOTCHIIMAJIOB. Hoquy HAITPAKCHUEC ABJIACTCA O606HI€HHI)IM IIOHATHUEM PA3HOCTU HOTeHI_II/IaJIOB?

4. 3akon Oma A HEOZHOPOJIHOTO Yy4YacTKa LEMH, Il OJHOPOAHOrO YydacTKa IemH, s
3aMKHYTOH 1emu, B quddepennuansoi popme (3akon Oma B quddepeHnuanbHoi GopMe BEIBECTH).
5. 3akon Ixoyns—Jlenna B quddepenunansHoit hopme (BHIBECTH).

6. Momnocte u KIIJ[ ucTouHMka TOKa, MOJie3HAs MOIIHOCTb, MOIIHOCTH IIOT€pPb, IOJHAs
MOIIIHOCTh UX 3aBUCUMOCTb OT CONPOTHUBIICHUS U TOKA LIEeTIH (BBIBECTH).

7. BriBectu dopmyiy 3aBucumoctr KII/I ncTouyHMKa OT CHIIBI TOKA M COTIPOTUBIICHUS IIETIH.

8. [Ipy KkakoM BHEIIHEM M BHYTPEHHEM COINPOTHUBIECHUU TMOJE€3HAs MOIIHOCTh Oyjaer
MakcHUMajbHa?

JlaGopaTopHas padora Ne6

«I'papynpoBka TepmMonapbn»
KoHTaKTHBIE SBICHUS.
PaboTa BbIX0/1a 3JIEKTPOHOB U3 METAIIOB U MOJIYIPOBOIHUKOB.
KoHTakTHast pa3HOCTh NOTEHIMATIOB. [ [pUYnHBI €€ BO3HUKHOBEHHSI.
3akoHbl Bosbra.
OnumuTe npupoay Bo3HUKHOBEeHUs TepMO-IJ1C 1 MeTo ee onpeiesieHus.
BeiBog popmynsl 1t onpeaenenus tepmo-2/1C.
VnensHas Tepmo-2J1C u ee puznueckuii CMBICIL.
Tepmonapsl 1 X IpUMEHEHHUE.
Tepmooanextpuueckue sBieHus (3eedexa, [lenpThe, ToMcOHA) M UX MaTeMaTHYecKas 3aluCh.

e R

2 Kypc, 3 cemecTp.

JladopaTopnasi paGora Nel
«OmnpenesieHue OTHOLLIEHHS 3aps/ia 3J1eKTPOHA K ero Macce MeT0l0M MarHeTPOHA»
MarsuTHoOE 1oJje U ero XapaKTEPUCTUKH.
JIuHUM MarHUTHON MHAYKUUU (TIPAaBUJIO IPABOTO BUHTA).
3axoH buo-Casapa-Jlamnaca. MarHuTHoe 1osie ABMXKYIIETOCS 3apsia.
[ToueMy snexTpUyeCKU 3apsii MO CBOMM MAarHUTHBIM CBOMCTBaM SKBUBAJICHTEH 3JIEMEHTY
TOKa‘? Cuna Amniepa, HarpaBJIeHHE CHIIbI AMIiepa.

el N

S. Cuna Jlopenna, HampaBieHue cuibl JlopeHna. YBenM4YMBaeTCsl U SHEPrus YacTHIHI,
nomajaroiiei B MarautHoe noiie? Yemy paBHa pabota cuuibl Jlopenia?
6. 3aBUCHUMOCTE TPACKTOPHUHU ABUKCHUA 3aPAKCHHBIX YaCTUL B MArHUTHOM I10JIC OT yIJlIa HAaKJIOHAa

BEKTOpa CKOPOCTH YaCTHUIBl K BEKTOPY MAarHUTHOW MHAYKIHMH. BbiBoA (opmMysn Ui BBIYUCICHUS
apaMeTpoB TPAEKTOPUH (PaauycC, EPUOJ, 4aCTOTA, IIar BAHTOBOW JIMHUN).



7. BeiBectu opmyny ans onpeneneHHs OTHOLICHHUS 3apsiia JIEKTPOHAa K €ro mMacce "MeTo/IoM
MarLetrpoHa'.

JlaGopaTopHas padora Ne2
«HM3y4yenue pacnpeaeaeHnss MATHUTHOTO MOJISI COJIEHOU/IA U OTIpe/Ie/ieHHe ero HHIYKTUBHOCTI

1. Pamka ¢ TokoMm (kak BeIOMpaeTcs MOJOXKUTENIbHAs HOPMallb K MOBEPXHOCTH PAMKHU C TOKOM,
Bpallarouuii MOMEHT CHJI, BEKTOP MarHUTHOT'O MOMEHTA PAMKHU C TOKOM).

2. MarautHoe mojie M ero XapakTepUCTUKU. JIMHMM MarHUTHOW MHIYKIHUH (IIPaBUJIO IPABOTrO
BUHTA). Hanpsi»keHHOCTh MAarHUTHOTO TOJSI.

3. [TpuHIMI Cyneprno3uIIMi MAarHUTHBIX TOJIEH.

4. MarnuTHas IPOHUIIAEMOCTb CPEJIbI.

5. 3akon buo-Capapa-Jlamaca (BbIBOJ HAmpsDKEHHOCTH MAarHUTHOTO TIOJIA TMPSMOJMHEHHOTO
IIPOBOJHMKA, KPYTOBOTO TOKA).

6. Hupkynsus BEKTOpa MHIYKIIUH MarHUTHOTO TOJS MO 33JJaHHOMY KOHTYPY. 3aKOH MOJHOTO
TOKa.

7. [ToTok BekTOpa MHAYKIIMM MAarHUTHOTO MOJSl (MAarHUTHBINA MOTOK) (B CIIy4asX OJHOPOJHOTO U
HEOJIHOPOJHOI'0 MarHUTHBIX TOJIEH).

8. Conenoua. BeiBectu (opmynbl A pacuera MarHUTHONM WHAYKUMUWA BHYTPU U CHapyXHu

0ECKOHEUHO JITMHHOTO cojieHouAa. BriBecT hopMymbl sl pacyeTa MarHUTHOM MHAYKIIMH BHYTPH U
CHapY>XKU COJICHOU/1a KOHEYHOH JUTHHBI.

9. MarnuTHas HHIYKIHS ¥ WHAYKTUBHOCTH COJICHOMAA M Topouzaa (BbIBOM). DU3UUECKUI CMBICT
WHIyKTUBHOCTH.

10.  Hanykumonusii Tok. IIpaBuno Jlenma. 3akoH snekrpoMarHutTHOW wuHIyKmuud. JJIC
CaMOMHIYKIIHH.

JlabopaTopnasi pabora Ne3
«M3yyeHune noasipu3anum cBeTa»
1. ITonapuzanus cBera. EcTeCTBEHHBIM M MNOJIAPU30BAaHHBIM cBeT. [IMOCKOCTH moOnspHU3aLMH.
CreneHn moJIAprU3aliu. MOFyT JKU MPOAOJIBHBIC  BOJIHBI OBITH HJ'IOCKOHOJ'I?IpI/ISOBaHHI)IMI/I?
[Tepeuncnure criocoObl MOTY4YEHUS MOISIPU3OBAHHOTO CBETa?

2. 3akon Masroca (BbIBO).

3. [lonApuzanus npu OTPaXEHHMM M IPEIOMIICHUM Ha TPAHULE ABYX AHUIJIEKTPUKOB. 3aKOH
bprocrepa.

4. JIBoitHOe nyuenpenomiieHue. AHM30Tponus BemecTB. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH
ayuu. OnTuyeckas ocb KpucTaia.

S. [Tonspusannonnslie npu3Msl (mpu3ma Hukoss) ¥ noasipouibl (AUXPOU3M).

6. BpameHHe IJIOCKOCTHU MOJIApU3aluu. OnTHYECKH aKTUBHBIE BCUICCTBA. OT 4ero 3aBUCHUT yromua

MMOBOPOTA MIIOCKOCTH NMOJIIPU3AalHUHU ITPU ITPOXOKACHUUN CBCTA YCPEC3 ONITUICCKHU aKTUBHOC BeI_I_ICCTBO?

JlaGopatopHasi padora Ned

«H3y4yeHne siBJIeHUI, 00yCI0BJICHHBIX QU paKIuein»
1. BonnoBast onTHka, pamku ee mnpuMeHeHus. Judpakius cera. YcioBHe, NMPH KOTOPOM
Habmoaetcs nudpakuus. [punnun INoitrenca-dOpenens.
2. Meton 30 @penens (moapoOHO, BKIIOUYAs IUIOMIAAs, M-U 30HB DpeHens, paanyc BHEITHEH
rpaHulbl m-ii 30HbI OpeHens U aMIUIUTYly pe3ylbTUPYIOIIEro KoieOaHusi B IPOU3BOIbHON TOUKE).
3. Hudpakius Ppenens (nudpakuus B CXOMAMUXCA Jiyyax) - AUQpakiuss Ha KpPYyrJioM
oTBepcTUH, nudpakuus Ha aucke. Yem ompenensercs, OyAeT jau 4ucio 30H OpeHensi, OTKPbIBAEMBbIX
OTBEPCTUEM YETHBIM UJIM HEUETHBIM.
4. Hudpaxus @payHrodepa (audpakuus B mapaiesbHbIX JIydax). YCIoBUS TUGPaKIUOHHBIX
MaKCUMYMOB U MHUHUMYMOB. Judpakius Ha nudpakiMoHHON pemeTke. YcnoBUs AU(PPAKIUOHHBIX
MaKCUMYMOB ¥ MUHMUMYMOB JJIsl JTU(PPAKLIMOHHON PELIETKH NPU HOPMAIBLHOM M HaKJIOHHOM IaJEeHUU
CBeTA.
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CrHoHTaHHOE U BBIHYXKXJICHHOC U3JIYUCHUC.

6. [TpuHnum paboTH M YCTPOMCTBO Jlazepa.
7. CBolicTBa J1a3epHOro U3Iy4eHUs. TUIBI U UCIOIb30BAaHUE JIA3E€POB.
JlabopaTopnasi paGora NeS
«TenioBoe M3J1y4eHHe U ero XapaKTepuCTHKU»
1. TemnoBoe n3nyuenue. OCOOEHHOCTH TEIJIOBOTO U3JIyYEHHUSI.
2. CrnekTpanbHas IUIOTHOCTh HHEPreTHUECKOW CBETMMOCTH IO 4YacTOTe M JJIMHE BOJIHBI.

OHeprerudeckass cBeTUMOCTb. CreKTpanbHasl MOIVIOIIATENbHAsT M OTpaKaTelibHas CIIOCOOHOCTb.
UYepnoe Terno.

3. 3akon Kupxroda u cnencrsus u3 Hero.

4. [lokazaTh Ha pHUCYHKE KakK pacmpeleisieTcs MO CHEKTPYy SHEprusi M3Iy4eHHs] aOCOJIOTHO
YEepHOro Teja JUIsl JaHHOM TeMIlepaTyphbl.

Kaxkas temnepatypa Ha3biBaeTcs 3HepreTudyeckoii? L{BeroBoit? SpkoctHom?

3akon Credana-bonpiimana

3akoH cmenleHus Buna.

®opmyna Panes-/Ixunca.

KBantoBas runore3a Ilnmanka. @opmyna Ilmanka [a7s8 CHEKTpadbHOM  IIIOTHOCTH
OHEPreTUYECKON CBETUMOCTH YEPHOIO Tena. Beipa3uts I, 1 yepes I 1 .

10. Hcnonw3ys dopmyny [lnanka, BEIBECTH 3aKOHBI, OMUCHIBAIOIINE TETIOBOE U3JIyUEHUE.

©CoNo O

JlabGoparopHasi padora Ne6
«OmnpeneseHue Macchbl 3JIEKTPOHA U paanyca nepBoii bopoBckoii opouTHI aTOMa BOAOPOAa»

1. Jlucnepcus mokasarens npenomieHus Bemiectsa. [Iperomienue csera B mpusme. HopmanbHast
M aHOMaJIbHas JUCIICPCHU.

2. CreKTpbl UCITYCKaHUS M UX THIIHI.

3. Omnertel Pezepdopna mo paccesnuto o-dactuil. Monens aroma Pesepdopaa (turanerapHas
MOJIeJIb), €€ MPOOIEMBI.

4. CrexTpsl M3JIY4eHHS aTOMOB. OMIIMPUYECKHUE CepUabHBbIEe (OPMYINBI CIEKTpa BOJOPOJIA:

Jlaiimana, banbmepa, Ilamena u np., o606menHas ¢opmyna baasmepa. KakoB ¢usuueckuit cMbica
yucena m U n B 0000menHon popmyne bansmepa.

S. ITocrynater bopa. Monens atoma Pesepdopna-bopa: paanyc 60poBCkoil opOWUTHI, 3HEPrUs
AJIEKTPOHA B BOJIOPOIIOA00HO# cucTeme (BbiBOM). [IpoTuBOpeuns u HenoctaTku Teopun bopa.

TpeboBanus K pe3yJbTaTaM padoThbl, CTPYKTYpPe U COAEPKAHUIO 0TYETA

JIaGoparopHas paboTa — HeOOJIBIION HayyHBIN OTYET, 000OIAIOIINKA TPOBEIEHHYIO CTYAEHTOM
paboTy, KOTOPYIO MPEACTABIISIIOT ATl 3alUTHI AJIS 3alIUTHI IPETIOAaBaTENIo.

B or4er mo 1adopaTopHoii padoTe JOMKHBI ObITh BKJIIOYEHBI CJI¢AYIOIIHE IYHKTBI:
1) TUTYJBHBIH JIUCT;

2) 11e1b paboTHI,
3) KpaTKHe TEOPETUIECKHUE CBEICHUS;
4) OIKCaHHEe HKCIIEPUMEHTANBHOM YCTAHOBKH U METOAMKH SKCIIEPUMEHTA;
5) IKCIIEPUMEHTAIBHBIE PE3YIIbTATHI;
6) aHaJIN3 Pe3yJIbTaTOB PabOTHI;
7) BBIBOJIBI.
TpeGoBanus K coiepKAHUIO OTAEJbHBIX YacTel 0TYeTA N0 JadopaTopHOi padore:
1) Hazpanue naboparopHoil paboThl IPUBOAUTCS O€3 CIOBA TEMA U B KaBBIUKH HE 3aKITFOYAETCS.
2) Lenp pa®oThI HOMKHA OTpaXkaTh TeMy J1JaOOpaTOpHOW paldoThl, a TakKe KOHKPETHBIE 3ajauH,
MIOCTaBJICHHBIE CTY/ICHTY Ha MEPHO/I BHIIOJIHEHHS PaOOTEHI.
3) Kparkue Teopermueckue cBeleHHMs. B 3TOM pasnene H3iaraercsi KpaTKoe TEOpPeTHYEecKOoe

OTHMCAaHNE U3Y4aeMOro B paboTe SABJICHUS WM MpoLlecca, MPUBOAATCA TaKKe HEOOXOAUMbIE pacUeTHbIE
dbopmynel. Marepuan pasfena He JOJDKEH KOIMMPOBATH COACPXKAHHE METOJUYECKOrO MOCOOUs WU



yueOHMKa TIO0 JaHHOW TeMe, a OTrPaHWYHMBACTCS W3JI0)KCHHEM OCHOBHBIX TIOHSTHA W 3aKOHOB,
pacueTHbIX dopmysa, Tabmui, TpeOyrouwmxcs IS JambHedmel  oO0paOOTKM  TOJYYECHHBIX
IKCIIEPUMEHTATIBLHBIX PE3yJIbTATOB.
4) Onucanue 3KCIEPUMEHTAFHOW YCTAaHOBKH M METOJMKHU JKCIIEpHUMEHTa. B naHHOM pasnerne
MIPUBOJIUTCS CXeMa IKCIIEPUMEHTATBHON YCTAHOBKH C OMUCAHUEM €€ pa0doThl U MOAPOOHO M3Jaraercs
METO/IMKA MTPOBEICHUS SKCIIEPUMEHTA, MTPOIIECC TOJTYUYCHHUS JaHHBIX U CIIOCO0 X 00pabOTKH.
5) OKClepUMEHTANIBHBIE ~ pe3yibTaThl. B 3TOM  pa3jene MTPHBOIATCS  HEMOCPEACTBEHHO
pe3yJbTaThl, IMOJYYCHHBIC B XOJE IMPOBEICHHS JIA0OpaTOPHBIX padboT. OOs3aTenbHO HEOOXOIUMO
OIICHHUTH MOTPEIIHOCTH U3MEPEHUH.
6) AnHanmu3 pe3ynbTaToB paboThl. Paszmen oTdera JOMDKEH COAEpiKaTh MOIPOOHBIM aHaM3
MOJIYYCHHBIX PE3YJIbTaTOB, MHTEPIPETAIMIO JTUX PE3yJbTaTOB HA OCHOBE (DM3MUECKUX 3aKOHOB.
Crnemyer CpaBHUTH MOJTyYSHHBIE PE3YJIbTAThI C U3BECTHBIMH JTUTEPATYPHBIMHU JTaHHBIMHU.
7) BeiBompl. B BBIBOJaX  KpaTKO — HM3JIArarOTCS  Pe3yiabTaThl  PaOOTHI:  IMOJIyYEHHBIC
AKCIEPUMEHTATIBPHO WIIM TEOPETHUCCKH 3HAYCHUS (PU3MUYSCKUX BEIUYMH, UX 3aBUCUMOCTH OT YCJIIOBHUI
OKCIIEPUMEHTA, VYKa3bIBAETCS WX COOTBETCTBHE WJIM HECOOTBETCTBHE (DU3MUYSCKUM 3aKOHAM,
BO3MOXKHbBIE IPUYNHBI HECOOTBETCTBHSI.

JlommyckaeTcss odopMIICHHE OT4YeTa IO J1abopaTOpHO padoTe TOJIBKO B AJIEKTPOHHOM BHJIC
cpenctBamu Microsoft Office.

4. MeToauvecKue peKOMEHAAINH 10 OPTaHU3aMH CAMOCTOATEILHOMH PadoThI

VYcneumHoe OCBOGHHME KOMIETEHLMH, (opMupyeMbx y4eOHOH AMCHUIUIMHON (MOAyIs),
npeJoiaracT ONTUMAIBHOE UCIIOJIb30BAHNE BPEMEHH ISl CAMOCTOSITEIbHON pabOTHI.

CamocrosrenbHas paboTra oOyyaromierocss - JAEATeNbHOCTb, KOTOPYIO OH BBINOJHAET 0€3
HEINOCPEACTBEHHOIO Y4acTusl MpenojaBareis, HO IO €ro 3aJaHuio, TO0J €ro pPyKOBOJCTBOM U
HaOmoneHueM. OOyuaromuiics, 007aJaloNIMii HaBBIKAMH CaMOCTOSITEIbHOM paboThl, aKTUBHEE U
r1y0ke ycBauBaeT yuyeOHbIN MaTepual, OKa3bIBA€TCs Jy4llle MOATOTOBIEHHBIM K TBOPYECKOMY TPYAY,
K CaMOOOPa30BaHUIO U MIPOJOIKEHUIO 00yUeHHUSI.

CamocrosiTenbHass paboTa MOKET OBbITh ayJUTOPHOW M BHeayIuTOpHOM. I'paHuIBl Mexay
TUMHU BUIaMHU pabOT OTHOCHUTEJbHBI, a CAMU BUJIbI CAMOCTOSTENbHOM paboThI epeceKaroTcs.

AynuTopHas caMocTosiTelbHass paboTa OCYIIECTBIISETCS BO BpeMsl NPOBEACHHS Y4EOHBIX
3aHATUH 10 TUCIMITIMHE (MOAYII0) MO 33aHUI0 NpenoaBarens. Bxitouaer B ceOs:

- BBIIIOJIHEHUE CAMOCTOATEIbHBIX padoT, ydacTHe B TECTUPOBAHUM;

- BBITMOJIHEHUE KOHTPOJIbHBIX, IPAKTUYECKUX U Ja00PaTOpHBIX padoT;

- pelleHue 3a/1a4y U yIpakHEeHUH, COCTaBlIeHUE rpapuueckux U300pakeHul (CXeM, AuarpaMm,
TAOJIMII U T .I1.);

- paboTy cO CIIPaBOYHOM, METOUYECKOM, CTICITHATIBHOM JTUTEPATYPOIA;

- oopMIIEHHE OTYETa O BHIMOJIHEHHBIX padoTax;

- MOATOTOBKA K IUCKYCCHUH, BHIIIOJHEHUS 3aJaHUI B JIEIOBOM UIpE U T. [I.

BHeaynuropHas camocTodTenbHas padorta (B 6ubanoreke, B 1aboparopun MAY, B 1omManrHux
YCIIOBHSIX, B CIECIHAIBHBIX TMOMEIICHUSIX JISI CaMOCTOATENbHON paboTel B MAY u T.1.) sBisieTcs
TeKyle o0s3arenbHO paboToil Hax y4eOHBIM MarepuanoM (B COOTBETCTBMM C paboueit
IpOrpaMMoif), KOoTopas He MpeJroyiaraeT HEMOCPEICTBEHHOTO U HEMPEPhIBHOTO PYKOBOJCTBA CO
CTOPOHBI MPENOIaBaTENS.

BHeaynuropHas camocTosiTesibHas paboTa MOXKET BKJIIOYATh B ceOsl:

- MOATOTOBKY K ayIUTOPHBIM 3aHATHAM (JEKLHSIM, MPAKTUYECKUM 3aHATHUAM, J1a00paTOPHBIM
paboTam U 1p.) ¥ BBIIIOJIHEHHE HEOOXOANMBIX TOMAITHUX 38 aHUM;

- paboTy Hag OTACNbHBIMH TE€MaMH JAMCHUIUIMHBL (MOIyJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYEHUE B COOTBETCTBUHU € paboueli mporpaMmoii;

- TpopaboTKy Marepuana M3 TMEpeYHs OCHOBHOM M JIOMOJHUTEIBHOW JUTEpaTypbl IO
JUCLUILINHE, 10 KOHCIIEKTaM JICKIIAN;




- HamucaHue pedeparoB, JOKJIAZOB, 3CCE, OTYETOB, MOJITOTOBKA MYJIBTUMEIUHHBIX
IpEe3eHTalUH, COCTaBICHHE TIIoccapus 1 JIp.;

- TOATOTOBKY KO BCEM BHJaM IPAKTHKH W BBINOJHEHUE 3a/aHUM, MPETYCMOTPEHHBIX HX
pabouuMH IporpaMMaMu;

- BBINOJIHEHHE KYPCOBBIX padoT (IIPOEKTOB) U pacueTHO-TpapuuecKux pador;

- IOArOTOBKY KO BCEM BUAAM TEKYLIET0 KOHTPOJIs, IPOMEXYTOYHON M UTOTOBOM aTTecTaluy, B
TOM YHCJIE BBIIIOJHEHHWE M TOATOTOBKY K MPOIEAype 3aIlUThl BBIMTYCKHOW KBaTU(HKAIIMOHHON
paboTHI;

- yyacThe B HCCJIEOBATEIbCKON, IMPOEKTHOW M TBOPYECKON JEATEIBHOCTH B PaMKax
M3y4aeMOU TUCIMIUIMHBI (MOJTYJIA);

- TOJATrOTOBKA K YYaCTHUIO B KOHKYpCax, OUMIIHAIaX, KOH(PEpEeHIHIX, padoTa B CTYJCHUECKUX
HaY4HBIX OOIIECTBaX U KPYKKaX;

- JpyrHue BUJbI CAMOCTOSITEILHONU PaOOTHI.

ConepxaHue caMOCTOSATENILHOW pPaboOThl ompenensercs padodell MporpaMMoil TUCLMILIMHBI
(Momynst), mpaktuku, nporpammort ['MA. 3amaHus ais caMOCTOSTEIBHON pa0OThl MMEIOT YETKHE
KaJIeHJapHble CPOKH BBIIIOJHEHHUS.

BeimonHenue m000ro  BHIA CaMOCTOSTENBHOW paboTBl  MpPEAroiaraeT IMpOXOXKIECHHE
00yYaroImuMcs CIe1yIOIUX TaroB:

1. Onpenienenue Leian caMoCTOATENbHOW PadOThI.

2. Konkperu3zamus 1no3HaBareiabHOl (IpoOJeMHON UIIH TPAKTUYECKON ) 3a/1auH.

3. CamMOOIIEHKa TOTOBHOCTH K CaMOCTOSITETIbHOM padOTe MO PEUICHHUIO IMOCTABICHHOW WIIH
BbIOpaHHOM 3a7auu.

4. BeiOop alekBaTHOTO crioco0a JCWCTBUM, BEAYIIETO K PEIICHUI0 3aJa4yd (BBIOOp IMyTEeH H
CPEZCTB ISl €€ pelleHHs).

5. [InanupoBaHue (CaMOCTOSITEIbHO MM C IOMOLIBIO IIpEnojaBaTelisi) CaMOCTOATEIbHOU
paboThI 1O PEeIICHHIO 3a/1a4H.

6. Peanmu3arust mporpaMMbl BBITTOJTHEHHST CAMOCTOSITENTbHOW Pa0OTHI.

7. CaMOKOHTpOJIb ~ BBIIIOJHEHUSI CaMOCTOSITENbHOM paldOoThl, OLEHUBAHHME TOJTYYEHHBIX
pE3yIBTATOB.

8. Pednexcus cobcTBeHHON yueOHOMN A€ATEIbHOCTH.

Tabauna S. — IlepedeHnb TeM A1 CAMOCTOSITEIbHOTO H3YYCHHUS

KoanuyecTBO 4yacos,
Bbl/eJIsieMbIX HA
BU/bI YUeOHOI
Conep:xanue pa3enoB (MoayJieii), TeM IMCHUILTHHbBI padoThI o popmMam
o0yueHust
Ounast
CPC

1 kypc, 2 cemecTp

KunemaTtuka NOoCTYNMaTeJbHOIr0 H BpamaTeJIbHOIr0 IBUKCHUSA.
OcCHOBHBIE KHMHEMAaTHYCCKHEC XapaKTEPUCTHUKU KpI/IBOJ'II/IHeI\/'IHOFO
ABWIKCHUA: CKOPOCTH MU YCKOPCHHUC. HOpMaJ'H:HOC N TAaHTCHIHAJIbHOC 10
YCKOPCHHUC. Kunemaruka BpamaTCJIbHOI0 ABMKCHUA: YIJIOBasA CKOPOCTh U
YIJIOBOC YCKOPCHHUE, NX CBA3L C JIMHEHOM CKOPOCTBIO U YCKOPCHUCM.

JAMHaMMKa MOCTYNATEJIbHOI0 ABUKEHUS.

NuepumnanbHble CUCTEMBI OTCUeTa U NEpBbIM 3akOH HproroHa. Bropoit
3akoH HproroHa. Macca, umnynabc, cuia. YpaBHEHUE JABUKCHUS
MaTepualibHOM TOUkW. Tpernit 3akoH HpOTOHA M 3aKOH COXpaHEHUS
UMIyJbca. 3aKOH BCEMUPHOro TAroTeHus. Cuibl TpeHUs. 3aKOHBI
COXPAHEHHUs UMITYJIbCA U MIOJHOM MEXAHUYECKOW DHEPIHM.

10

JluHaMKKa BpamaTeabHOr0 JIBUKEHUsI. 10




MOMEHT HMITyJIbCa MaTEPUATIBHOM TOYKHM M MEXAHUYECKOW CHCTEMBI.
MomMeHT cwibl. YpaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHHUS MOMEHTa
UMITyJIbCa MEXaHU4YecKol cucrteMbl. OCHOBHOE YpaBHEHHME TUHAMUKU
BpallaTeIbHOrO JBUKEHHUS TBEPJAOro Teida. MOMEHT uMIlylibca Tela.
Moment wunHepiuu. Teopema IlreiiHepa. Kunetudeckas 5sHeprus
BpaIllAIOLIErocsi TBEPIOTo Tea.

OCHOBBI TEPMOAMHAMHKH.

VYpaBHeHUE COCTOAHUS B TepMoauHamuke. OOpatumble U HEOOpaTUMBbIe
npouecchl. [lepBoe Hayano TepMoarHAMUKH. TemIOeMKOCTb. Y paBHEHUE
Maiiepa. N3oxopuueckui, n300apudecKuii, U30TEPMUYECKHH,
aanabaTUYeCKUil mpolecchl B HIEAIbHBIX raszax. Bropoe Hauano
tepMonuHamMuKkH. IIpeoOpa3oBaHue TEMJIOTHI B MEXaHHUYECKYIO pPadoTy.
Iuxn Kaprao u ero kodhpuimeHT nose3Horo A1eCcTBUs. IHTPOIIHS.

10

MoJiekyJasIpHO-KMHETHYECKAsT TeOpUs. JJIeMEHThl CTATHCTHYECKOi
¢usukn.

Hasnenue raza ¢ touku 3pennss MKT. TermnoemMKkocTh U 4HCIIO CTENEHEN
cBoOoAbl Moyekyn rasa. Pacmnpenenenume MakcBemna ans MOAyis U
IPOEKIHUHA CKOPOCTH MOJIEKYJ HJIEaIbHOrO ra3a. OKCIEPUMEHTaIbHOE
o0ocHoBaHue pacnpeaenenusi Makcsemia. Pacnpenenenue bonbimana u
OGapomerpudeckas popmyia.

10

JyieMeHThI GPU3NIeCKO KMHEeTUKH.
SAsnennst neperoca. Jlnddysus, TermIonpoBoaHOCT, BHYTPEHHEE TPEHUE.

10

DJIeKTPOCTATHKA.

3akon Kynona. HanpspkeHHOCT M TOTEHIHA 3JIEKTPOCTATUYECKOTO
nonst.  Teopema  T'aycca.  DNeKTpOEMKOCTh  NPOBOJHUKOB U
KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOTO KOH/IEHCAaTopa

10

DJleKTpHYecKoe 1moJie B BellecTse.

Hvanektpuku B 2nektpudeckoM mnodie. [lomspusanust OUANEKTPUKOB.
Bektop anekTpuueckoro cMmemieHus. JuaiekTpudyeckas NpOHUIIAEMOCTh
BEIIECTBA.

10

IocTOSAHHBIN JJIEKTPUYECKHI TOK.

Cwia u TMWIOTHOCT TOKa. 3akoH OMa B  HMHTErpajibHON U
nuddepennmanbaon popmax. 3akoH [xoyns-JleHna. DiekTpoaBuKyIas
cuna uctouynuka toka. [Ipasuna Kupxroda.

10

Htoro 3a 1 kypc 2 cemecTp:

90

2 Kypc¢, 3 ceMecTp

Marnerusm.

MarauTHoe B3aMMOJECHCTBHE MOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM
uHAykuuu. 3akoH Ammnepa. Cuia Jlopenna. 3akon buo-Casapa-Jlamnaca.
Teopema o mupKynasuuu (3aKOH TMOJTHOTO TOKAa). MarHuTHOE TOJIE U
MarHuUTHBIM JUMOJIBHBII MOMEHT KpPYroBoro Toka. HamarHuueHHOCTHb
MarHeTukoB.  HampspkeHHOCTh ~ MAarHMUTHOTO — MOJs.  MarHuTHas
npoHunaemMocts. Knaccudukanms MarHeTHKOB.

10

JJIeKTPOMarHuTHasi MHAYKIMs. YpaBHenuss Makcseia.

IIpaBuno  JleHma.  YpaBHEHHME  DJIEKTPOMAarHUTHOW  HMHIYKLHH.
CamouHnykuusi. UHIyKTUBHOCTH COJICHOMIA. DHEPIrUsi MArHUTHOTO TOJIS.
Cucrema ypaBHeHuI Makcsea.

10

I'apmonuyeckue Koje0aHus. DiIeKTpUIecKHe KoJeOaHus.
AMIunTyna, KpyroBas yactoTa M (aza rapMOHHYECKHX KoJeOaHUil.
Cnoxenue xonebannii. KonebaTenbHbIN KOHTYP.

10

BoanoBas onTuka-1.

10




DJIeKTpOMarHuTHas mpupona cera. BosnHoBoe ypaBHeHue. CKOpOCTbH
cBeta. VHTepdepeHuss MOHOXpOMAaTHYECKHX BOJIH. PasHocTh Xopa.
KorepenTHOCTh.  YCIIOBUSL ~ MHTEp(EPEHLMOHHBIX MaKCUMyMOB U
MUHHUMYMOB. MHTepdepeHnrss B TOHKMX IuleHKax. [lomockl paBHOM
TOJILIUHBI U PABHOIO HaKJIOHA. [TpocBernenue OIITHKH.
WuTepdepeHonHbe TpUOOpHI.

BoJiHoBasi onTUKA-2.

Hudpakuus cera. [Ipunuun I'oiirenca-®penens. Metos 3on Openensi.
Judpakuuonnas pemerka. Paspemaronas cnocoOHocTs. [lonspusanus
ceera. EcrectBenHbiii cBeT. [[BoliHOEe syuyenpenomienue. [lomsapusanms 10
CBETa IpU ABOHMHOM JydenperomieHuu. [lonspusannoHHble MprOOPHI.
3akoH Maioca. BpailieHne 1miaocKocTy NospU3alui B KPUCTAINIMYECKUX
TeJax.

B3aunmopneiicTBue cBeTa ¢ BelleCTBOM.

Jucnepcusi cBera. DJIeKTpOHHAsT TEOpHUs AucIepcuu cBeTa. HopmanbHas
W aHoManbHas aucnepcuu. Jlunum mornomenus. 3akoH byrepa.
Paccesinue cBera.

10

N3aydenue yepHoro rea.
3akonbl Kupxroda, Credana - bonmpimana, Buna. ®opmynsr [lnanka, 10
KBAHTOBBIN XapaKTep U3TydCHUSI.

B3aumopeiicTBue ()OTOHOB € 3JIEKTPOHAMM.
Buemnnii  ¢orosnextpuueckuid  dpdexr. Dopmyma  DUHIITEHHA. 10
[Tpumenenue dotorddekra. dpdext Komnrona. [laBnenue cpera.

BosiHoBbBIE CBOMiCTBA YacTHII.
I'unore3a ne bpoinsg. Oneitel [[Buccona u  JIxepmepa. IlpuHumn

10
HeonpeneneHHocTn. YpaBHenue Ilpenunrepa. IIpoxokaeHne YacTHIL
yepe3 MOTeHLUAIbHBINH 6apbep.
Hroro 3a 1 kypc 2cemectp 90
Hroro 3a kype 180

Conepmaﬂne U METOAUYECCKHUE YKA3AaHUA K CAMOCTOATEC/ILHOMY U3YUYCHHUIO TEM JTUCHUIIIIMHBI

1 kypc. 2 cemecTp.

1) Kunemaruka.

Bomnpocel 11 caMoOnpoBepKHU:

1. UTto Takoe CKOpOCTh, YCKOpeHue?

2. UYemMy paBHBI M KyJla HalpaBJI€Hbl HOPMAJIbHOE ¥ TAHTEHIMAIBHOE YCKOpEHUE?

3. Yo Takoe paanyc-BEKTOp, TPACKTOPHUS U BEKTOP MEpEMEICHUS ?

4. 3anuuunTe CBS3b JMHEWHBIX U YIVIOBBIX KHHEMAaTUYECKUX I1apaMETPOB.

3agauu A9 caMONPOBEPKU:

1. MarepuanbHasi TOUYKa JBUKETCS B TNIOCKOCTH XY TO 3aKOHY X = a-tz, Y = B'tz, e o u

B - monoxuTenbHbIe MOcTOsHHBIE. HaliTu: 1) CKOpoCTh TOUKM Kak (PyHKILHIO BpEMEHH; 2) 3aBUCUMOCTD
JUIMHBI IIyTH OT BPEMEHHU; 3) TAHI'€HIIMAJIbHOE YCKOPEHUE TOUKH.

2. Touka nBuxercs B Iuiockoctd XY 1o 3akoHy X = A-sinmt, Y = A-(1-coswt), rae A 1 ®
- TOJIOXKUTENbHbIE NOCTOsHHbIE. HallTu myTh, NPOXOAMMBIA TOUKOM 3a BpeMs T; Yroil MEXAy
CKOPOCTBIO U YCKOPEHHEM TOUKH.

3. Ilo nyre oxpyxHocTu paguycoMm 10 M ABMKETCS TOUKa. B HEKOTOPBIM MOMEHT BpEMEHNU
HOPMAaJIbHOE YCKOPEHHE TOYKU paBHO 4,9 M/C2; B 3TOT MOMEHT BEKTOPHI MOJTHOTO W HOPMAJIHHOTO
yckopeHuit oopaszyrot yrier 600. HaliTi CKOpOCTh M TAaHTCHIIMATBLHOE YCKOPEHUE TOUKH.

2) JluHaMuKa.

Bomnpocsl 11 caMOnIpoBepKHU:



1. Kaxkue cucreMbl oTcueTa Ha3bIBAIOTCS MHEPIMAIBHBIMUA U HEUHEPLUATbHBIMU?

2. ChopmynupyiiTe TpUHIIMI OTHOCUTEIBLHOCTH [ anmies.

3. Cdhopmynupyiite 3akoHbl HproTOHA.

4. Kakue ¢pynnameHtanpHbie cuiibl Bbl 3HaeTe?

o. ChopmynupyiiTe 3aKOH COXpaHEHHSI UMITYJIbCA JJIST 3AMKHYTBIX CUCTEM.

6. Uemy paBHa paboTa CHIIBI, MOIIHOCTb, KHHETHYECKas SHEPrus U MOTEHIIMAJIbHAS
sHeprus’?

7. CdopmynupyiiTe 3aK0OH COXpaHEHHUSI MEXaHUYECKON YHEPTHH B MOTEHI[HAILHOM IOJI€.

8. Yro Takoe ynpyruii ynap?

9. Uto Takoe Heynpyruil ynap?

3agaum 1715l cCaMONIPOBEPKH:

1. JIBa onMHAKOBBIX IIapa MOABEIICHbI Ha HUTAX uHOM 0,98 M M KacaroTcs apyr apyra.
Onuu W3 mapoB OTKIOHAIOT Ha yroa 10° m ormyckaior. OnpenenuTh MaKCUMaIbHYIH) CKOPOCTh
BTOPOTO IlIapa MocJiie coyaapeHus. Y aap cuuTaTh a0COIIOTHO YIPYTHM.

2. IIpu ynpyrom yaape HEHTpOHA O SIpO YIJIepoaa OH JABUKETCS IMOCJE yaapa B HAlPaBICHUH,
NEepIeHIUKYIApHOM HadanpHOMy. CuMrTas, 4Tro Macca siApa yriepona 12 pa3 Oomblie Macchl
HEUTPOHA, ONIPE/ICIUTh, BO CKOJILKO pa3 YMEHbIIIAETCS SHEPTHs HEUTPOHA B PE3yNbTaTe yaapa.

3. Baron maccoit 40 TOHH, IBIXKYLIUICS CO CKOPOCTBbIO 2 M/C, B KOHIIE 3allaCHOTO MYyTHU
yrapsieTcsi 0 NMPYXUHHBIA amopTtu3aTop. Ha CKOIbKO COKMeETCs TMpYyKHWHA, eciu ee KodddumueHt
yIpyrocty pasen 2,25-10° H/m?

4. [lap maccoil 3 Kr ABHXKETCS CO CKOPOCTBIO 2 M/C M CTAKUBACTCS C MOKOSIIHMMCS
mrapom Maccoit 5 kr. Kakas pabora Oymer coepiiena npu aedopmanuu mapoB? Yiap cuuTaTh
a0COJIFOTHO HEYIPYTUM, MPSIMBIM, IEHTPATHHBIM.

S. [Ilap katuTCcd IO TOPU3OHTAIBHOW IUIOCKOCTH. KaKylo 4acTb COCTaBIIE€T DHEPIUs
MOCTYMATEFHOTO ABMKEHUS OT OOIIeH KMHETHUECKOW YHEPTUn?
6. JlBa Tena MmaccaMM m ¥ 3m JBUTarOTCs BO B3aUMHO NEPIEHANKYIISPHBIX HAIIPABJICHUSAX.

Ilocne coynmapeHus TeIO0 Maccod m OCTAaHOBMIOCH. Kakyl0 4YacTp €ro 53HEpruuM COCTABIISIET
BBIJIETIUBLIEECS ITPU YAApPE TEIUIO?

3) MoMeHT uMmyJbca.

Bomnpocel 11 caMoOnpoBepKHU:

1. UTo Takoe MOMEHT CHUJIBI U YEMY OH paBeH?

2. Yro Takoe MOMEHT HHEPLIMM MAaTEPUAIILHON TOUYKH U YEMY OH paBeH?

3. ChopmynupyiTe 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCA.

4. 3anuiuTe ypaBHEHHE MOMEHTOB.

3agauu 119 caMONPOBEPKU:

1. Hute ¢ npuBsi3aHHBIMM K €€ KOHIIaM rpy3amu maccamu 50 r u 60 r nepeknHyTa depes
o0k muamerpom 4 cMm. OnpenenuTh MOMEHT WHEPIUU OJIOKa, €Cld MO JACHCTBUEM CHIIBI TSKECTH
IPy30B OH IOJY4YWJ YIJIOBOE YCKOpeHue 1,5 pan/cz. Tpenuem u mpocKanb3bIBaHUEM HUTH 1O OJIOKY
npeHe0peyb.

2. BeiBectu opmyny ans MOMEHTa WHEPUMHU LMIMHAPUYECKOM MY(ThI OTHOCHUTEIHHO
OCH, COBMNAJAOINIEH C ee OChbl0 cuMMeTpuH. Macca MyQThl paBHSETCS m, BHYTpeHHUH paguyc — Ry,
BHeIHUN — Ry.

3. OO6pyu maccoit 1 kr u paauycom 0,2 M Bpaliaercs paBHOMEPHO C 4acTOTOM 3 ¢’
OTHOCHUTEIJIBHO OCH, MPOXOSIIEH uepe3 cepeluHy ero paguyca NepneHIuKyIspHO IUIOCKOCTH o0pyua.
OnpenenuTb MOMEHT UMITYJIbCA OOpyYa.

4) JlMHAMHKa BPAIIATEJbHOI0 IBHKCHUSI.

Bomnpocsl 11 camonpoBepKu:

1. ChopmynupyiiTe 3aKOH COXpaHEHUs UMITYJIbCa M MOMEHTa UMITYJIbCA MPH JABHKECHUU
TBEPAOIO TeJA.

2. CdhopmynupyiiTe OCHOBHO 3aKOH JMHAMHKH BPAIIATEILHOTO ABHKECHUSL.

3. Chopmymupyiite Teopemy llTetinepa.

4. Uemy paBHa KMHETHYECKAsl SHEPIHsI BPAILIATEIbHOTO IBUKECHUSA?

1



3agauu 17151 CaMONIPOBEPKH:

1. B nentpe ckampu JKyKOBCKOTO CTOUT YEJIOBEK U IEPKUT B PyKax CTEPKEHb IIMHOU 2,4
M M Maccoil 8 Kr, pacoj0KEHHbIH BEPTUKAIBHO 0 OCHU BpallleHUs ckaMelku. CKaMbsl C YEIOBEKOM
Bpallaercsi ¢ yactoTou 1 ¢, C xakoit gacroroit OyZeT BpamatrhCs CKaMbsl C YEIIOBEKOM, €CJIM OH
MIOBEPHET CTEPKEHb B TOPU3OHTAIbHOE NoJjokeHHe? CyMMapHbII MOMEHT MHEPLUM YE€JIOBEKa U
CKaMbH paBeH 6 K M.

2. Jluck u o0pyd OJMHAKOBOTO paauyca, M MacChl OKATHIBAIOTCA 0€3 CKOJIBKEHHS C
HAKJIOHHOM IJIOCKOCTH BbICOTOHM 1 M. OnpeienuTh CKOPOCTh UX LIEHTPOB MacC B KOHIIE CKaThIBAHHUS.
3. JIBa tena maccamu 0,25 xr u 0,15 Kr cBs3aHbI TOHKON HHUTHIO, TepeOPOIICHHON Yepes3

6510Kk. biiok ykperuieH Ha Kpar FOpU30HTAIBHOTO CTOJIA, IO MOBEPXHOCTU KOTOPOTO CKOJB3UT TEJO
maccoit 0,25 kr. C KakuM YCKOpPEHHEM JBMKYTCSI Tela M KaKOBBI CHJIBI HATSHKEHHUS HUTEH mo obe
cTopoHnbl oT 61oka? KoaduueHT TpeHus tena o noBepxHocTh croia paseH 0,2. Macca 6510ka paBHa
0,1 Kr 1 ee MOXXHO CUMTATh PAaBHOMEPHO pacHpeAesieHHOH 1mo o6oxy. Maccoil HUTH M TPEHUEM B
MOJUIUITHUKAX OCH OJI0Ka MpeHeOpeyb.

5) OCHOBBI TEPMOIUHAMHUKH.

Bonpocsl i1 camonpoBepKu:
CBoiicTBa )KMJIKOCTEH U ra3os.
3anuiuTe ypaBHEHUE THAPOCTATHYECKOTO PABHOBECHS.
3anuuuTe ypaBHEHHE HEPa3pbIBHOCTH.
Chopmynupyiite 3akon bepuymm.
. Uro Takoe yucio PeiiHombaca 1 4TO OHO OnpeesieT?

3agaum 1015l CAaMOTNIPOBEPKH:

1. B 0Oouky 3ammBaercsi Boga co ckopoctbio 200 cm/c. Ha mue Gouku 00pa3oBaoch
OTBEpCTHE ILIOWAbI0 nonepedroro ceyenns 0,8 cm?. IIpeHebperas BS3KOCTHIO BOJBI, OIPEICIHTE
YPOBEHb BOJIbI B OOUKE.

2. [Ilapyk BCIUIBIBAET C MOCTOSIHHOM CKOPOCTBIO B KMJIKOCTH, INIOTHOCTh KOTOPOH B TpHU
paza GoJplle MIIOTHOCTH MaTepHuana mapuka. OnpeneanuTe OTHOLLEHUE CHIIbI TPEHUS, AEHCTBYIOIIEH
Ha BCIUIBIBAIOLIMI IIAPUK, K €TO BECY.

agkrownE

6) MoJieky/JIsipHO-KHHeTHYeCKasl TEOpHUsl.

Bomnpocel 11 caMoOnpoBepKHU:

1. Chopmynupyiite ocHoBHBIE TTostoxkeHus MKT.

2. UYto Takoe BHYTPEHHSSI SHEPTUS CUCTEMBI?

3. [lepeuncnure MaKpOCKONMYECKHE TIapaMEeTpPbl COCTOSIHMSI CHCTEMbI. 3aIllUIINTe

YPaBHEHHE COCTOSIHUS UI€aIbHOIO rasa.

3agauu 119 caMONPOBEPKU:

1. B Gamtone oGsemoM 0,5 am> COJIEP/KUTCSL CMECh Ta30B, COCTOSALIAS W3 10% MOJIEKYJI
KHCJIOPO/JIa, 4-10% MOJIEKYJ a30Ta U 3,3-10% MoJiekyJsl aprona. OmnpenenuTe: a) IaBlieHUe cMecH; 0)
MOJIIpHYIO Maccy cMmecu. Temmepatypa cmecu 127 °c.

2. N3 Gammona co cxarbiM BomopogoM oObeMoM 10 1 BCieACTBHE HEUCIIPABHOCTH
BEHTWIsI BbITeKaeT ras. [Ipu temmneparype 7 °c MaHOMETp ToKa3siBan maBienne 4,9°10° Tla. Yepes
HEKOTOpOE BpeMs Npu Temrieparype 17 °c MaHOMETp NOKa3aJl Takoe ke naBiaeHue. CKOJIBKO rasa
BBITEKIJIO?

3. DHeprus MOCTYNaTeIbHOIO JIBUKEHUSI BCEX MOJIEKYN a30Ta, HAXOAAIIUXCS B OalljloHe
oowsemoMm 20 11, paBHa 5 K/, a cpeHssA KBaJpaTUYHAast CKOPOCTb €ro MOJIEKYJ paBHA 2-10% m/c. Haiitn
Maccy a3oTa B OajsIoHe U JaBJeHHE, 0]l KOTOPBIM OH HaXOUTCS.

7) DiieMeHThI PU3NYeCKOH KHHETHKH.

Bomnpocsl 11 camonpoBepKu:

UYro Takoe sBICHHE NEpeHOca U Kakas (pru3nyeckast BeIMYUHA IEPEHOCUTCS?
Uro Takoe jyirHa CBOOOAHOTO MPOOETa, CPETHEE YNCIO CTOJIKHOBEHUMN?
Huddyszus. 3anummre 3akoH Duka.

TenmonpoBoAHOCTh. 3anuIuTe 3aKOH Dyphe.

BsiskocTs. 3anumunre 3akoH HproTOHA 11 BSI3KOTO TPEHUS.

agrwbpPE



3agauu 1719 CaMONIPOBEPKH:

1. [Inomane okHa paBHA 2 M°. PaccrosHue Mexay pamamu paBHo 0,2 M. HapyxHoe
cTeKI0 mMmeer cpeaHo Temmeparypy -10 °C, Buyrpennee - +20 °C. JlaBnenue Mexay pamamu
HOpMasbHOe. Temreparypa JMHEHHO MEHSETCSl OT BHYTPEHHEro CTekia K HapyxHoMmy. OnpeaenuTsb
KOJINYECTBO TEIUIOTHI, TEPSEMOM Yepe3 ATO OKHO 32 OTONUTENbHBIN ce30H (7 mecsueB). Koaddurment
TeIIONPOBOAHOCTH Bo3ayxa paBeH 0,025 Bt/(m-K).

2. Haiitu maccy azora, npomremuiero BeneactBue auddysuun depes3 romanky 0,01 M’ 3a
Bpems 10 ¢, ecnu rpaJueHT IUIOTHOCTU B HANpaBiICHUH, MEPIEHANKYIIPHOM K IUIOLIa/IKe, paBeH 1,26
kr/m®. Temneparypa asora pasna 27 °C. Cpennsist [UIHHA CBOGOIHOrO mpoOera MoKyl a30Ta paBHa
10 MkMm.

3. Camorner neTut co ckopocThio 360 kM/4ac. CuuTas, 4yTO TOJIIMHA CJIOS BO3AyXa Y
KpblJIa CaMmoJjieTa, YBJIEKAaeMOro BCIEACTBHE BSI3KOCTH, paBHa 4 CM, HalTH KacaTEeJIbHYIO CHILY,
JEHCTBYIOIYI0 Ha EIMHUIY TOBEPXHOCTH Kpbuta. [lmamerp Mojekyn Bo3ayxa paseH 0,3 HM.
Temneparypa Bo3iyxa paBHa 0 oC.

8) DJIeKTPOCTATHKA.

Bonpocs! 1151 camonpoBepKu:

1. Cdopmynupyiite cBOICTBA 3JEKTPUUECKOI0 3apsa.

2. Chopmynupyiite 3akon Kymona.

3. ChopmynupyiiTe 3aKOH COXpaHEHUSI IIEKTPUUECKOTO 3apsia.

4. ChopmynupyiiTe NpUHIMIT CYNEPIIO3ULIMH MOJIEH.

o. UTto Takoe INeKTPUIECKUN JUOIIb?

6. Chopmynupyiite Teopemy ["aycca-OcTtporpaackoro.

7. Uro Takoe MOTOK BEKTOpA 3JIEKTPOCTATUUECKOIO MOJIsA?

8. B yem u3mepsercs NOTOK BEKTOpa 3JIEKTPOCTATHUECKOro MOJIs?

9. Uro Takoe NOBEpXHOCTHAs IUIOTHOCTh 3apsiia, JWHEHHas IUIOTHOCTh 3apsiia |
00BbeMHas TNIOTHOCTD 3apsiia?

10.  Yto Takoe MUPKYISAIUN BEKTOPA IIEKTPOCTATUIECKOTO TTOJIS?

11.  Yro Takoe NOTEHIMAJ IEKTPOCTATUYECKOTO  TOs?

12. Yemy paBHa paboTa JIEKTPOCTATHYECKOTO TIOJIS 1O MEPEMEIICHHUT0 3apsiia?

13. Yemy paBHa NMOTeHUMaAIbHAs SHEPTUs 3apsJia B JEKTPOCTATHUECKOM Toje?

14.  UYemy paBeH IUIOJIbHBII MOMEHT MOJIEKYJIbI?

15.  Yro Takoe BEKTOp MOJSPU3ALMH U KyJa OH HallpaBieH?

16.  Uemy paBHa IUAJIEKTpHUYECKAsi BOCTIPUUMYNBOCTD?

17.  Yto Takoe BEKTOp JIEKTPUUECKOTO CMEIEHUs, Ky/1a OH HalpaBieH?

18.  Yro moka3piBaeT TUAIIEKTpUYECKast MPOHUIIAEMOCTh?

3aga4u 119 CaMONIPOBEPKH:

1. ToOHKMI AMUHHBIA CTEP)KEHb PABHOMEPHO 3apsbKE€H C JIMHEHHOW IUIOTHOCThIO 10

mkKn/m. KakoBa cuna, neiictByromias Ha Toueunslid 3apan 10 uKi, Haxomsuuiicst BOMM3K cpenneit
YaCTH CTEPKHA Ha paccTostHUM 20 ¢M, MaJIOM 10 CPABHEHUIO C €r0 JJIUHOU?

2. Tpu TOHKME MeTayuIMYeCKHE IJIACTHHBI, UMEIOIIME 3apsiabl (, 3¢, 2q pacroIO0KEHbI
napajuiespHO Apyr Apyry. [lnomane kaxaon muactuasl S. HaliTu cuiy, 1efCTBYIONIYIO Ha CPEIHION0
IUTACTUHY. DIEKTPUUECKOE TI0JIE, CO3aBAEMOE KayKJJOW IIJIACTUHOM CUUTATh OAHOPOHBIM.

3. Tonkoe konp1o HeceT pacnpeaeneHHbid 3apsa 0,2 MkKi. Onpenenuts HalpsSKEHHOCTh
IIEKTPUYECKOTO TOJIsI, CO3/1aBAEMOI0 PACIPEAEIECHHBIM 3aps/IOM B TOUKE, paBHOYJAJIEHHON OT BCEX
TO4YEK Koibla Ha paccrosiHue 20 cm. Pagnyc xonsna 10 cm.

4. [ap paguycom R = 10 cM 3apsbkeH paBHOMEPHO ¢ 00bEMHOMN MIOTHOCTHIO 10 HKi/M2.
[Tonb3ysice Teopemoii ["aycca, ompenenuTs: 1) 3aBUCHUMOCTbh HANpSKEHHOCTH 3JIEKTPOCTATUYECKOTO
nonst E kxak ¢yHKIMH paccTOSHHS r OT LIEHTpa IIapa; 2) paccyuTaTh 3HAYCHHE HANpsSHKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJS Ha PAcCTOSHUM T = 6 CM OT LEHTpa mapa; 3) MOCTPOUTh Trpadux
3aBucuMoctu E(r).

5. Ha nByx koakcmanmbHBIX OECKOHEUHBIX IMJIMHIApax pamuycamMu R m 2R paBHOMepHO
pacripeiesieHbl 3aps/bl ¢ TOBEPXHOCTHBIMU IUIOTHOCTSIMH G1 M G2. Tpedyercs: 1) ucrnonb3ys teopemy



['aycca, HallTH 3aBUCUMOCTH HAMPSHKEHHOCTH JJIEKTPUYECKOTO KaK (YHKIIUIO PACCTOSHUS OT OCH
IWIMHAPOB; 2) BEIYUCIIUTH HANPSHKCHHOCTh B TOYKE, YIaJCHHOW HAa PACCTOSHHE I' OT OCH IWJIMHAPOB;
3) noctpouTts rpaduk 3aucumoctu E(r). [Ipunsts 61 = 6= 60 uKi/m 2; 6, = - 6, r = 3R.

6. Toueunsble 3apsinbl q1, J2, J3 PACHOIOKEHBI B BEPIINHAX MMPABUIILHOTO TPEYTOJILHUKA CO
CTOPOHOM a. OnpeeIuTh SHEPTUIO STOM CUCTEMBI 3apsJI0B.
7. JIBe KOHIIEHTpHUECKHEe MeTaunueckue chepsl pagunycamu R1=15 cm, R,=30 cM umeror

sapsiabl Q1=-0,2 uKn, Q=0,4 uKn. BpuuciauTh NOTEHIMAN S3JIEKTPUYECKOTO TMOJISI B TOYKAaX,
yIaIEHHBIX OT IeHTpa cdep Ha paccrossHue L1=10 cm, Lo=20 cMm, L3=40 cm. M300pa3uth rpaduvecku
3aBUCHMOCTH TIOTEHIIMAIA OT PACCTOSHUS OT IIEHTpa cdep.

8. Tonkast kBajpaTHasi paMKa paBHOMEPHO 3apsDKEHA € JIMHEMHOHN IUIOTHOCTBIO 3apsja,
pasnoit 200 nKi/m. OnipenenuTs TOTEHIKAT OIS B TOUKE NIepeceueH sl JUaroHaie.
9. [Inockuii BO3AyIIHBIA KOHAEHCATOP JIEKTPOEeMKOCThIO 1,11 HD 3apskeH 10 pa3HOCTH

noreHuuanos 300 B. Ilocne OTKIOYEHHS OT HMCTOYHMKA TOKA PACCTOSHUE MEXIY IUIACTUHAMU
KOHJIeHcaTopa ObUIO yBenndeHo B 5 pa3. OmpenenuTs paOoTy BHEIIHUX CHJI IO pa3BHXKEHHUIO
TUTACTHH,

10.  Mexay miacTMHAMU IIOCKOT'O KOHJEHCATOpa, 3apsHDKEHHOTO J0 Pa3HOCTH NOTEHIIMAJIOB
600 B, HaxomuTcs aBa CJI0SI TUAJEKTPUKOB: CTEKJA TOJIIMHOW 7 MM U 30OHUTA TOJIIMHON 3 MM.
ITowas Kax/I0i MIaCTHHBI KOHAeHcaTopa pasHa 200 cM?. HaifTH 2/1eKTpOeMKOCTh KOHAEHCATOPA H
naJieHUue HAPSHKEHHS B KaXKJIOM U3 CIIOEB

11.  PaccrosiHMe MeXy IUTACTUHAMU IUIOCKOIO KOHJAEHcaTopa coctasiser 5 mm. Ilocne ero
3apsAKK 10 pasHocTy noreHuanoB 500 B Mexny miacTiHaMu KOHJIEHCATOpa BABUHYIIN CTEKIISTHHYIO
WIacTUHKY (€=7). OmnpenenuTh AUIIEKTPHUUECKYIO BOCHPHUUMYMBOCTbD CTEKJIa MU IOBEPXHOCTHYIO
IUIOTHOCTB CBSI3aHHBIX 3aps0B HAa CTEKJISTHHOM TUTACTHHKE.

12. Pa3HOCTbh MOTEHIMAJIOB Ha IUIACTMHAX IUIOCKOI'O KOHJEHCATOpa ¢ TUAJIEKTPUKOM paBHA
500 B, paccrosHue mexnay miaactuHamu 10 Mxm. OmnpenenuTs OObEMHYIO IUIOTHOCTb SHEPruu
KOHJIeHCcaTopa.

9) ITocTOSAHHBIN YJIEKTPUYECKHUI TOK.

Bomnpocel 11 caMOnIpoBepKHU:

1. UYro Takoe 3NeKTpUYECKUi TOK?

2. Uro Takoe cuia TOKa, INIOTHOCTh TOKA, JJIEKTPOABIKYILAs CUlA, TIaJCHUE HAIIPSKEHUS

Ha yJyacTke 1enu?

3anumuTe 3akoH OMa u1si OAHOPOJHOTO U JUIl HEOJHOPOAHOIO y4acTKa LEMNH.

UYro Takoe CONMpOTUBIIEHNE yYacTKa LIeTH, yIeIbHOE COTPOTUBIIEHUE, TPOBOJUMOCTh?
Cohopmynupyiite 3akonsl Kupxroda.

Uro Takoe paboTa 3J€KTPUUECKOT0 TOKA, MOIIHOCTb, BbIIEsieMasi B IPOBOIHUKE?
Cdhopmynupyiite 3akon Jxoynsa-Jlenna.

. UYemy pasen KIIJ[ ucrounuka toka?

3agauu 1719 CaMONIPOBEPKH:

1. JlBe Oarapen akkymynstopoB ¢ OJIC €l1=¢2=100 B wu wuyerslpe pe3ucropa c
conporusneHusMu R3=20 Om, Ry=10 Om, R3=40 Om u R4=30 Om coenmHeHbl, Kak MOKa3aHO Ha
pucynke. Hailtu nokaszanue ammnepmeTrpa. BHyTpeHHUMEU CONPOTUBIEHUAMHU OaTapeil akKyMyJsITOPOB
npeHeopeys.

2. K 3axxumam Garapen akKymymisiTOpoB npucoequHeH HarpeBarenb. DJ[C Oatapeu paBHa
24 B, BuyTpenHee conpoTuBieHrne 1 Om. HarpeBaTens, BKIIOYEHHBIH B Lielb, TOTPEOIISET MOIIHOCTh
80 Bt. Beruncnuts crity Toka B uenu u KIIJ[ HarpeBatess.

3. 3amyHTUPOBaHHBIM amnepmerp usmepsier Toku a0 10 A. Kakyro HanOomnblryio cuiy
TOKa MOXET M3MEpPUTh 3TOT aMmIiepMmerp Oe3 LIyHTa, eciu comportuieHue ammnepmerpa 0,02 Owm, a
coInpoTuBIIeHUE myHTa 5 MOM?

4. Cuna Toka B LeNu H3MEHseTcs cO BpeMeHeM 1o 3akoHy [=lg-sinot. Onpenenuth
KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEINUTCSA B MPOBOJHUKE conpoTusieHneM 10 OM 3a Bpems, paBHOE
YETBEPTH NEpUoaa, eciiv nepuoa paseH 10 c.
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o. 3a Bpems 10 cekyHJ Npu PpaBHOMEPHO BO3pACTAIOLIEW CHJIE TOKa OT HYIS [0
HEKOTOPOr0 MaKCMMyMa B MPOBOJHHUKE BBIACIWIOCH KojqnuecTBO TermoThl 40 k/[x. Onpenenuts
CPEIHIOI0 CHUJTy TOKA B IIPOBOJIHUKE, €CJI €r0 COIPOTUBIIEHUE paBHO 25 OM.

1 kype. 2 cemecTp.
1) MarHeTusm.
Bonpocs! 1151 caMONpOBePKU:

1. ChopmynupyiiTe 3akoH Amriepa.

2. CdhopmynupyiiTe TPUHIMI CYNEPIIO3ULIIH MTOJIEH.

3. Ha uto nelictByer cuna JlopeHiia u uemy oHa paBHa?

4. Cdhopmynupyiite u 3anummre 3akoH buo-Casapa-Jlamaca.

5. Chopmynupyiite mpaBuiio MpaBoOro BUHTA.

6. Yemy paBeH MOMEHT cuil AMIiepa, JEHCTBYIOIUX Ha KOHTYP C TOKOM?

7. UeMy paBeH U Ky/a HampaBJieH AUMOIbHBIA MAarHUTHBIM MOMEHT KOHTYpa C TOKOM?
8. Yemy paBHa paboTa MO MEPEMELICHHIO KOHTYPa ¢ TOKOM B MarHUTHOM T10J1e?

9. Uemy paBeH MOTOK BEKTOpPa MATHUTHOTO IOJIS Yepe3 3aMKHYTYIO TOBEPXHOCTh?
10.  Yemy paBHa HHUPKYJISAIUSA BEKTOPA MAarHUTHOTO TIOJIS [0 3aMKHYTOMY KOHTYpY?
11.  UYemy paBHa MHIYKIUS U MHIYKTUBHOCTb TOPOHIA U cOleHOua?

12.  Hauro geiictByet cuia JIopeHia u uemy oHa paBHa?

13. Cogepuaet nu cuia Jlopenna paboty?

14.  Yto npoucxoauT ¢ 3apsKEHHON YacTULEH B 3JIEKTPUUYECKOM U MATHUTHOM MOJISAX?
15.  Cdopmynupyiite mpaBUiIo sl HAXOXKISHUS HanpaBieHus cuibl JlopeHia.

16. Kakwue BemiecTBa Ha3pIBalOT MarHeTUKaMu?

17.  Yto nmoka3bIBacT MarHUTHAsI BOCIPUUMUYUBOCTH?

18. B uewm 3akmtouaeTcsi MarHuTHBIN ructepesuc?

19.  Yro Takoe Touka Kropu?

20.  Cdopmymupyiite 3akoH Kropu-Beiica.

3aga4u 1719 CaMONIPOBEPKH:

1. beckoHeyHO MIMHHBIN TOHKHM MPOBOAHUK ¢ TOKOM 50 A umeet u3rud paauycom 10 cm.
Omnpenenuts B Touke O MarHUTHYIO UHAYKLHIO T10JIS, CO3AABAEMOI0 3TUM TOKOM.

2. HaiiTi HanmpspKeHHOCTh MarHUTHOTO TOJISE HA OCH KPYTOBOTO TOKA Ha PAacCTOSHUU 3 cM
OT ero I1ockocTH. Pagnyc koHTypa 4 cM, TOK B KOHType 2 A.

3. [To TOoHKOMY NTPOBOJIOYHOMY KOJIbIlY TeUeT TOK. He M3MeHssl CUiibl TOKa B MPOBOJIHUKE,
emy npuaanu QopMmy kBajapara. Bo ckoinbko pa3 HM3MEHMJAch MarHuUTHas WHAYKLHUS B LEHTpe
KOHTYpa?

4. Ilo Tonkomy mnpoBoay B Buae Koibua paauycoM 20 cm Tteuer 1ok 100 A.
[leprieHAUKYISAPHO IMIOCKOCTH KOJbIA BO30YKJIEHO OJHOPOAHOE MAarHWTHOE mojie ¢ MHAyKuuen 20
MTu. Haiitu cuity, pacTATrMBaroOIIy0 KOJIBLIO.

5. ToHkuil TpOBOA B BHUIE AYTU, COCTABJISIONICH TpPEeTh KOJbLA paguycom 15 cwm,
HaXOJUTCS B OJHOPOJHOM MarHUTHOM moisie ¢ uaaykuued 20 mTi. Ilo mpoBomy teuer Tok 30 A.
[110cKOCTB, B KOTOPOH JIEXKUT J1yra, NeprneHANKYIsIpHa JUHUSAM MarHUTHOM UHIYKIINH, U TTOJIBOASILINE
IIPOBOJA HAXOATCS BHE MoJisl. ONpenenuTs CUly, AEUCTBYIOLTYIO Ha IPOBOJ.

6. Topoun xBaaparHoro cedenusi coaepkut 1000 ButkoB. HapyxHbiii nuameTp Topouaa
paBeH 40 cm, BHyTrpeHHu#l - 20 cMm. HailTu MarHuTHBIM NOTOK B TOPOMJZE, €CIM CHJIAa TOKa,
npoTekaronero mno obmorke, paBHa 10 A. VYdecTb, YTO MarHMTHOE IIOJie BHYTPU TOpOHA
HEOJTHOPOJIHO.

7. KoakcuanpHbiil kKabenb mpencTaBiseT co00i UIMHAYI0 METAUTUYECKYI0 TOHKOCTEHHYIO
TpyOKy paguyca 10 MM, BIOJIb OCH, KOTOPOW PACIIONOXKEH TOHKHM MpoBoJ. CHIIbI TOKOB B TpyOKe U
MIPOBOJIE PaBHBI, HAMPABIEHUS UX MPOTUBOMOJIOKHBL. ONpenenuTh MarHUTHYI0 MHAYKLHIO B TOYKaXx,
yJQJIEHHBIX Ha PAcCTOSHUSA 5 MM U 15 MM oT ocu kabens, ecnu cuiia Toka pasHa 0,5 A.



9. [IpoToH, npoiias ycKOpsoILyo pa3HocTh noteHuuanoB 800 B, BieTaeT B CKpellleHHbIE
noa mpsiMbiM yriioM MarHutHoe (50 mMTn) m anmextpudeckue mossi. OmnpenenuTs HaNpsSIKEHHOCTh
ANEKTPUUECKOTO TOJIsA, €CIIU MPOTOH JIBHXKETCS B CKPEIICHHBIX MOJISAX MPSIMOJIUHENUHO.

10. DJIEKTpPOH B OJHOPOJAHOM MarHuTHOM mnosnie ¢ uHaykuwed 0,1 Tin aBuxkercs mo
OKpY>KHOCTH. HaliTu cuily S5KBUBaJI€HTHOTO KPYTrOBOTO TOKA, CO3aBAEMOTO ABUKEHUEM AJICKTPOHA.
11. DJIEKTPOH JBUXKETCS B OJHOPOAHOM MarHuTHOM 1moje ¢ wuHaykumedn 0,1 Tn

NEPIEHIUKYJISAPHO JIMHUAM MHIYKIUH. ONpenesnTh cuily, IeHCTBYIOIIYIO Ha 3JIEKTPOH CO CTOPOHBI
TI0JIsI, €CTIU PAINYC KPUBU3HBI TpaeKTOpuu paseH 0,5 cMm.

12. OmnpepenuTh YacCTOTy JIAPMOPOBOW MPEIECCHH DJIEKTPOHHOW OpOUTHI B aTroMe,
HaXOJISIIEMCsl B MATHUTHOM T10JIe 3eMITH, MarHUTHAs! HHIYKIHsI KoToporo paBHa 50 M T
13. Ha oaun arom >kene3a B He3amoiHEHHOW 3d-0000YKe MPUXOJUTCS YETHIPE

HECIIApEHHBIX 3JIEKTpoHA. ONpenesnTh TEOPETHUYECKOE 3HAYCHHE HAMarHWYCHHOCTH JKeJe3a IIpU
HACBILLICHUH

14.  BucmyroBblil mapuk paauycoM 1 cM INOMELIEH B OAHOPOJHOE MAarHUTHOE Ioje ¢
unaykuuen 0,5 Tn. Onpenenutb MarHUTHBIT MOMEHT, IPUOOPETEHHBIN IIAPUKOM, €CJIM MarHUTHas
BOCIIPUMMYMBOCTh BUCMYTa paBHa -1,5 10™,

2) JIeKTPOMArHMTHasi MHAYKIUsA. Y paBHeHuss MakcBeJia.

Bonpocs! 111 camonpoBepKu:

1. 3anummuTe 3akoH nHAYKIuKu Papanes-Makcesia.

2. Chopmynupyiite npasuio Jlenna.

3. B uem 3akitouaercs siBlieHUE CAMOMHIAYKIIUN?

4. YeMy paBHA S3HEPIUsi MAarHUTHOT'O 110JIA?

S. Yemy paBHa 00bEMHAs IUIOTHOCTh MAarHUTHOT'O MOJS?

6. Yro Takoe TOK CMeIIeHus?

7. 3anmumure W TMpoaHANU3UpyiTe ypaBHeHus MakcBemia B auddepeHnnanbHoil u
UHTErpaibHOI popmax.

8. 3anuiuTe ¥ NpoaHaIu3upyiTe ypaBHeHUs: MakcBela B UHTErpajibHOU (hopme.

9. CdhopmynupyiiTe NPUHIMIT OTHOCUTEIBHOCTHU B 3JIEKTPOIUHAMUKE.

3agauu 1719 caMONPOBEPKU:

1. B MarautHOEe mone, m3MeHsmwIIeecs MO 3akoHy B=Bgcoswt, momemena kBaapaTHas

paMka co croponoit 50 cM, mpudeM HOpMallb K PaMKe COCTaBIIE€T C HAINPaBICHUWEM TOJIS YroJl 45°.
Omnpenenure O/IC MHIYKIMU, BO3HUKAIOLIYIO B paMKE B MOMEHT BPEMEHH 5 C, €Clu w=4c™, Bp=0,1
To.

2. Ilo nByM TnaakuM BEpTUK&JIBHBIM IIPOBOJAM, OTCTOSIIIMM Jpyr OT Jpyra Ha
paccTtosiHue |, CKONB3UT MOJA JEHCTBUEM CHJIbI TSDKECTH MPOBOJHHUK-TIEpEMBbIYKA Macchl m. Bmepxy
IIPOBOJA 3aMKHYThI Ha comnpoTuBieHne R. Cucrema HaxomuTcs B OJHOPOJAHOM MarHUTHOM IIOJIE C
UHAYKIMEH B, nmepneHaukynspHOM IMJIOCKOCTH, B KOTOPOW mepemMeniaercs nepemsiuka. [Ipenedperas
COINPOTHUBIIEHUEM IIPOBOJOB, NEPEMBIYKM M CKOJB3SIIUX KOHTAKTOB, & TAKXE MAarHUTHBIM I10JIEM
WHAYKIIMOHHOTO TOKA, HAWTH YCTaHOBUBIIYIOCS CKOPOCTh IEPEMBIUKH.

3. Jloka)xuTe C MOMOLIBI0 ypaBHEHMH MakcBemna, 4YTO NEPEMEHHOE BO BPEMEHHU
MarHUTHOE I10JI€ HE MOKET CYLECTBOBATh 0€3 AJIEKTPUUYECKOTO TOJI.
4. JUIMHHBI LMIMHAPUYECKUM KOHJEHcaTop 3apsbkaercss oT wuctounuka c  JJC.

[Ipenebperas kpaeBbIiMU A PeKTaMu, TOKAKUTE, YTO TOK CMEIIEHUS B TUAJICKTPHUKE, 3aTOTHSIONIEM
MIPOCTPAHCTBO MEXKIY OOKIIaIKaMU KOHEHCATOp, a paBeH TOKy B Iienu ucrounuka JJ[C.

3) I'apMonnueckne Koed0aHus. JaeKTpUYeCKUe KoJIeDaHus.

Bomnpocsl 11 caMOnpoBepKHU:

1. Uto Takoe rapMonuyeckoe Konebanme? Uto Takoe mepwon, ammumtyaa u (asza
KonebOaHus?

2. Uro Takoe 3aryxawmee KkoneOanue? Yrto Takoe aBTOkojeOanue? UYrto Takoe
BBIHY)KJICHHOE KojeOaHue?

3. Uto Takoe (a3oBas CKOpPOCTh, JJIWHA BOJHBI, BOJHOBOE YHCIO, (a30BbIN (POHT,

BOJIHOBOU BEKTOp?



4, Kakue BOJHBI Ha3bIBAIOTCS MNPOJOJBHBIMU W MOMNEPEUYHbIMU? 3alUIIUTE BOJHOBOE
ypaBHeHue. Kak o0pa3yroTcs cTosiaue BOJIHBI?

o. Kakas snextpudeckast et Ha3bIBAETCSI SJICKTPHUECKUM KOJIeOATEIIbHBIM KOHTYPOM?

6. Kaxue xonebanus Ha3bIBArOTCS CBOOOHBIMU?

1. Uro Takoe BBIHYXJAECHHbIE KojeOaHus? YeMmy paBHa 4acTOTa BbIHYKICHHBIX
kojeOanuii? OT 4ero 3aBUCHT YaCTOTA BHIHYKJICHHBIX KOJICOAHMIA?

8. Kakue xonebanust Ha3pIBAIOTCS COOCTBEHHBIMU?

9. Uto Ha3bIBAIOT 3aTyXaIOUIMMH KoJieOaHusIMu?

10. Kaxkoe siBnenue naszoiBaetcst pesonancoM? Uto Ha3bIBa€TCS, PpE30HAHCHOM KpUBOW?

3agaum 115l CAaMOTNIPOBEPKHU:

1. Touka coBepiiaeT rapMoHHYECKHE KoiebaHus ¢ amIunTyaoi 10 cM u mepuogom 5 c.
HaiiTi 17151 TOYKM MakCUMalIbHYIO0 CKOPOCTh M MAaKCHUMAaJIbHOE YCKOpPEHHE.

2. Ompenenure  OTHONIEHWE  KUHETHMYECKOW  JHEPruM  TOYKH,  COBEpIIArOIeH
rapMOHHYECKHE

KoJieOaHus, K €€ MOTCHIIMATLHOW SHEPTHH.

3. B pesynbrate crnoxkeHus OByX KoneOaHui, mepuojn, omHoro u3 kotopeix 0,02 c,
nosrydarot ouenwus ¢ nepuogom 0,2 c. OnpenenuTe mepuo BTOPOro CKIIAIbIBAeMOT0 KOJIeOaHusI.

4. Omnpenenure ATUHY BOJHBI, €CIIM YUCIOBOE 3HAUEHUE BOJIHOBOTO BekTopa paBHo 0,025
¢t

5. DAEeKTPOIoe3 ] MPOXOIUT CO CKOPOCTHIO 72 KM/4 MUMO HEMOJIBUXKHOTO MIPUEMHHKA U

maeT Tyaok, dactora koroporo 300 I'm. [TpwamMas ckopocth 3Byka paBHOW 340 Mm/c, ompenenurte
CKA4OK YaCTOThI, BOCHIPMHUMAEMBbII IPUEMHUKOM.

6. B Bakyyme BIONB OCH X paclpOCTpaHSETCs IUIOCKas AJIEKTPOMArHWUTHAs BOJHA.
AMIUINTYJ]a HANPsSHKEHHOCTU D3JIEKTPUYECKOro Mo BoOJHBI coctaBiser 50 MB/Mm. Omnpenenure
MHTEHCUBHOCTH BOJIHBI, T. €. CPEAHIOI0 YHEPTHIO, TPOXOISANIYIO 32 €IHHUILY BPEMEHHU Yepe3 eAUHUILY
HOBEPXHOCTH.

1. KoneOarenbHblli KOHTYp COCTOMT W3 KOHAEHcatopa eMmkoctu C, KaTylKu
UHAYKTUBHOCTH L ¢ mpeHeOpexuMo MajbIM CONpPOTHUBICHHEM M Kitoda. [Ipu pa3soMKHYTOM Kiltoye
KOHJICHCATOP 3apsianin 10 HanpspkeHnus Um u 3ateM B MOMeEHT t = 0 3aMkHynu kimtod. Haiftu: a) Tox B
KOHType Kak (yHkuuto Bpemenu I(t); 6) DJAC. camMOMHAYKIMM B KaTyIIKe B MOMEHTBI, KOTJa
AIIEKTPHYECKAasi SHEPTHsI KOH/ICHCATOPa OKa3bIBACTCS PABHOM SHEPTHH TOKA B KaTYIIIKE.

8. B konType ¢ emkocTeio C M HHIYKTHBHOCTBIO L mponcxofar cBoOoIHBIE 3aTyXarolye
KOJIeOGAHHSI, TP KOTOPHIX TOK MEHSIETCS BO BpeMeHH 10 3akoHy 1 = Ine P, Haijitn HanpsokeHue Ha
KOHJIEHCATOpe B 3aBUCUMOCTH OT BPEMEHH U, B YaCTHOCTH, B MOMEHT t = 0.

9. Ha ckoiabko NpOLEHTOB OTIMYAETCS 4acTOTa  CBOOOJHBIX KOJEOaHUI KOHTypa ¢
N00poTHOCTBIO Q =5 0T coO6cTBeHHON YacToThl W0 KojeGaHuit TOro KoHTypa?
10. B koznebaTenbHOM KOHTYpe HMHIYKTUBHOCTh Karymku L = 2.5 MI'H, a emkoctu

koHAeHcaTopoB C1 = 2 MKD u C; = 3 Mx®. Konaencarops! 3apsauinu o Hanpsbkenus U = 180 B u
3amkHyu Kiarod K. Haiitu: a) mepuon coOcTBeHHBIX KojiebaHMid; 0) aMIUIMTyIHOE 3HAYeHHE TOKa
qyepes3 KaTyIlIKYy.

4) BosHoBasi onTuka-1.

Bomnpocsl 11 caMOnpoBepKHU:
Chopmynupyiire npunmun [ 'toiirenca.
UYTto Takoe KOrepeHTHBIE BOJIHBI?
Uto Takoe onThyecKas pa3HOCTh Xoa?
3anuiuTe yClIoBUS MakCUMyMa U MUHUMYMa.
Onumure npuHUUI padoTel HHTEphepomeTpoB Maiikenscona u dadpu-Ilepo.

3agauu 1719 CaMONPOBEPKH:

1. Paccrossane mexnay 5-m m 25-m konpnamu HeroToHa paBHO 9 MM. Pagmyc KpuBU3HBI
auH3bl 15 M. Haiitu yiMHY BOJHBI MOHOXPOMAaTHMYECKOIO CBETa, IaJalollero HOPMAJIbHO Ha
ycraHoBKY. HaGumoieHre mpoBoAniIoCh B OTPaXKEHHOM CBETE.

agrownE



2. B ompiTe FOHra BHauane Oepercs cBeT ¢ MnHON BomHBI 600 HM, a 3aTeM C JAPYroi.
KaxoBa mgyimHa BOJTHBI BO BTOPOM ClIy4ae, €Cciii 7-s1 CBETJIas 10Joca B MEpBOM ciiydae coBmnagaet ¢ 10-i
TEMHOU BO BTOPOM.

3. [Ipu 3amonHeHnn HaxosIIeHcS HA TyTH OJHOTO U3 UHTEPPEPUPYIOLIUX JIydel IMyCTOn
TpyOku amuHOH 5 cm kucaopogoMm (n1=1,000271) mpoucxomuT cmemieHHe HHTEPPEPESHIMOHHBIX
nosioc. Kakyroo TONUMHY AOMKEH MMETh KOMIICHCHUPYIOIIMA CTEKJISHHBIA KJIMH C ny=1,5 Ha myTu
BTOPOTO JIy4a, 4TOOBI BOCCTAHOBMIJIACH IIEpPBOHAYANIbHAS KapTUHA?

5) BoanoBasi onTuka-2.

Hudpakus csera. Ilpunmun [oiirenca-@penens. Meron 3o ®@penens. dudpakimonHas
pemierka. Pa3pemaromiast cnocoObHocts. [lonspuszanus cBeta. JIuneitHas, KpyroBas ¥ 3JUIMITHYECKAs
nossipusanuu. EcrecTBeHHbIl cBeT. J[BoiHOE sydenpenomieHue. lomsapusanus ceera npu JBOMHOM
nydyenpenomaeHun. [lonspuzanumonnsie mnpubopsl. 3akoH Mamoca. Bpamenue miockoctu
NOJIAPU3ALUHU B KPUCTAJUINYECKUX TEaX.

Bonpocsl 11 camonpoBepku:

Chopmynupyiire npuniun ['toiirenca-®Openens.

B uewm 3akmtouaercs meron 30H Openens?

UYro Takoe qudpakInOHHAS pemeTKa?

Onumure AuQpakiuio Ha TPOCTPAHCTBEHHOM pelIéTKe.

3anuuuTe yClIoBUsS MakCUMyMa U MUHHUMYMa.

Uto Takoe nojaspu30BaHHbBIN CBET?

Chopmynupyiite 3akon  Mauoca.

Cdopmynupyiite 3akon bprocrepa.

B yewm 3akitouaercs siBieHUE NOISPU3ALMU [IPU IBOHOM JTy4eNpeIoMIeHUH?

B uem 3akmouaercs adpdext DPapanes?

3agauu 119 caMONPOBEPKH:

1. Ha mudpakunoHHyro pemeTky HOpMajbHO MajgaeT My4doK cBeTra. Uemy JOJKHA OBITh
paBHA MOCTOSIHHAS IH(PAKIIMOHHON PEIIETKH, 4To0bl B HampasieHnu 41° coBmami MakCHMyMbI JIBYX
nuaul 656,3 HM u 410,2 HM.

2. Onpenenutps panuyc TpeTbeld 30HBI DpeHens, €clii pacCTOSIHHUE OT TOYEYHOIo
ucToyHruka cBeta (A=600 HM) 10 BOJHOBOW MOBEPXHOCTH U OT BOJHOBOW IMOBEPXHOCTU JIO TOUYKHU
Ha0JI0/IeHUs paBHO | M.

3. CKONbKO IITPUXOB Ha | MM COJEpXKHUT JU(PAaKUMOHHAs pelIeTKa, ecld Npu
HOPMaJIbHOM TMaJ€HUM MOHOXpoMaruyeckoro cmeta (A=0,6 MKM), MakKCHUMyM ISITOIO MOPSJKa
orkioHeH Ha 18°,

4. T1T0CKOCTH MpPOIyCKaHus ABYX HHKoIeil oOpasyior yrom 30°. B kakmoM HHKOIE
nornomaerca 10 % maparomero ceeta. OnpenesnnuTh: a) BO CKOJBKO Pa3 OCIa0JIeTCsl CBET Iocie
MPOXOXKACHUS Yepe3 Moyispu3arop 0) BO CKOJBKO pa3 ocialiseTcsl CBET MOocie MPOXOXKACHUS depe3
aHaJIM3aTop; B) HA KaKOW YToJI CleyeT MOBEPHYTh aHAIN3aTOpP, YTOOBI Uepe3 Hero CBET He MPOXOAN?

5. Yron Mexay MIOCKOCTSIMHU MPOIMYCKAHUS MOJISPU3aTOpa U aHAIIM3AaTOpa PaBEH 45°. Bo
cxom;gco pa3 YMEHBIINTCS UHTEHCUBHOCTh CBETA, BBIIIEIIETO U3 aHAJIN3AaTOPa, €CIU YroJl YBEIUYHUTh
no 60",

CoNoR~ LN E

6. VYron bprocrepa mpu mageHUM cBeTa M3 BO3AyXa Ha KPUCTAT KAMEHHOW COJIM paBeH
57°. Ornpenenutb CKOPOCTh CBETA B 3TOM KPHUCTAILIE.
6) B3auMozaeiicTBHe cBeTa ¢ BELIECTBOM.

Bomnpocsl 11 camonpoBepKu:

Yro Takoe aqucrepcus cBera?

B yewm 3akitoyaercs sneMeHTapHast 3JeKTPOHHAs TEOpHsl Tucnepcun’?
Yro Takoe MmoriolieHue ceera?

Chopmynupyiite 3akon byrepa-JlamGepra.

. Cdhopmynupyiite 3akoH Panes.

3agaum 1015l CAMOIIPOBEPKHU:
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1. IIpy mnpoxoxaeHuu B HEKOTOPOM BEIECTBE IyTH X HMHTEHCUBHOCTb CBETa
yMeHblmMiaach B 3 pasa. OmnpenenuTe, BO CKOJIBKO pa3 yYMEHBIIUTCS MHTEHCUBHOCTh CBETa IpHU
IIPOXOXKACHUU IIyTH 2X.

2. Omnpenenute KOHIEHTPALUIO CBOOOJHBIX JIEKTPOHOB HOHOC(EPHI, €CIIH I PaIUOBOJIH
c yactoroit 97 MI'ny ee nokasarens npenomiuenus 0,91.
3. IToka3arens npenoMiIeHHUs Ui KpPacHOTO CBeTa B CTEKJE (TSDKEIbIH (UIMHT) paBeH

1,6444, a nns duoneroBoro - 1,6852. Halitu pasHuily yriioB mpeIoMJICHHUS B CTEKIIE TaHHOTO COpPTa,
€CJIM yTOJI IaJICHUS PaBEH 80°.

4. ITokasaTenb TONONICHHs Ma3sMbl KpoBH pasen 0,836 cm™. Kakas Tommmba ciios
IUIa3Mbl KPOBM YMEHBLIAET HMHTEHCUBHOCTb MAJA0LIEr0 cBeTa B 3 pa3a?

7) N3iayuyenne yepHoro tena.

Bonpocs! 1u1si caMonpoBepKu:

1. Uto Ha3bpIBaeTCA TEIUIOBBIM U3JIy4€HUEM?

2 [lepeuncanre 0cOOEHHOCTH TEIUIOBOTO U3TY4EHHUS.

3. Urto Takoe abCOTIOTHO YEPHOE TEJI0?

4 Coopmymupyiite 3akon Kupxroga, 3akon Credana-bonbliMaHa U 3aKOH CMELICHUS
Bumna.

5. B uem ¢usnyeckuit cmpicn yHuBepcaibHOU GyHKiuu Kupxrodga?

6. KakoB (usnyecknii cMpicin MOCTOSSHHONM © B 3akoHe Credana-bBonpimMana m Am B
3aKOHe cMeleHus Buna?

7. KakoBel ycnoBus nepexoaa ¢popmyssl [lnanka B popmyny Panes-/Ixunca?

3agaum 1015l CAaMOTNIPOBEPKH:

1. Temnepatypa BepxHux cioeB 3Be3/bl Cupuyca 10 kK. Onpenenuts moTok sHepruw,
H3/Ty4aeMOii C TOBEPXHOCTH IUIOMIAIBI0 1 KM? 9TOM 3BE3/IBL.

2. Kaxkyro momnocTs uznyuenus umeet Comnuue? Mznyuenune ConHila cuutaTh OJU3KUM K
nznyuenuto AYT. Temneparypa nosepxHoctu connna 5800 K.

3. MomHoCTh U3IyYeHUs] pacKajJeHHOW MeTauMueckoil mnoBepxHoctu 0,67 kBT.

Temnepatypa noepxHoct 2500 K ee minomans 10 oM. Kakyro MomHoCTh U3ny4deHus umena Obl 3Ta
MOBEPXHOCTh, €ciau Obl OHa OblIa abcomtoTHO dYepHOM? HaliTu OTHOILIEHHE SHEepPreTH4YecKuX
CBETMMOCTEH 3TOM MOBEPXHOCTH U a0COIIOTHO YEPHOTO TeJa P IaHHOU TeMIlepaType.

4, Ha ckonpko ymenpmmtcss macca CoiHIIA 3a TOJ BCJEICTBHE H3IydeHHs? 3a Kakoe
Bpemss Macca ConHna ymesbmiutcsi Basoe? Temmneparypa mnosepxHoctd Comnma 5800 K. Ero
U3ITy4YEHUE CUUTATh MIOCTOSHHBIM.

5. Ha kakyio [JuHY BOJHBI TPUXOAUTCS MAaKCUMYM CIIEKTPaJbHOW IUIOTHOCTH
HHEPreTUUECKON CBETUMOCTH aOCOJIOTHO YEpHOro Tejla, HMEIOUIEro TeMIepaTypy, paBHYIO
temriepatype 37 OC yenoseueckoro Tena?

8) B3aumopaeiictBue ()OTOHOB € JIEKTPOHAMMU.

Bonpocsl 11 caMOnpoBepKHU:

1. Chopmynupyiite kBaHTOBYIO runote3y [lnanka.

2. Jaiite onpeznenenue BHemHero Gporoapdexra.

3. Yro Takoe TOK HACBHIIICHHUS U 3a/Iep’KUBAlOIIee HaNpshKeHue?

4. Cdhopmynupyiite 3akoHbI poTodhdekTa.

5. Kaxk ¢ momomsto ypaBHeHne DitHIITeHA 00BsICHUTD 1 1 2 3akoHbBI (hoTodPdexTa?

6. Kakne xapakrtepucTuku (OTOHA OIPENENIOT €ro BOJHOBBIE M KOPIYCKYJISIpHBIE
cBoucTBa?

1. @OTOH ¢ JNIMHOW BOJHBI 1 MM paccesyicsi Ha CBOOOAHOM JIIEKTPOHE MO yIJIOM 90°,
Kaxkyro gomto cBoeii sHepruu (OTOH mepeaalt IeKTPOHyY?

2. Kakas nons sHeprum ¢oToHa pacxojayercs Ha paboOTy BbIXoJa (POTOINEKTPOHA, €CIIU
KpacHas rpanuna ¢potodpdexra 307 HM, a MakcUMasbHas KHHeTHYecKas sHeprus 1 sB?

3. ®oton ¢ sueprueit 0,4 MdB paccesics mox yrimom 90° Ha CBOGOZHOM 3IEKTpOHE.

OnpenenuTs SHEPTUIO PACCEIHHOTO (POTOHA U KUHETUYECKYIO SHEPTHUIO JIEKTPOHA OTIAuH.



4. Haiitu nocrostanyro IlimaHka, eciau U3BECTHO, YTO DJIEKTPOH, BBIPBIBAEMBIN U3 METaJlIa
CBETOM C YacTOTOM 2,2-1015 I'n, 3amepkuBaeTcsi pa3HOCThIO MOTEHUUATOB 6,6 B, a BbIpbIBacMbIi
CBETOM C 4acToTol 4,6- 10T 3a/IepKUBAETCA PA3HOCTHIO MOTeHIUANoB 16,5 B.

5. B Bakyyme HaxomdTca JBa KalbIMEBBIX DJEKTPOJa, K KOTOPHIM MOJKIIOYEH
koHieHcaTop éMkocThio 4000 nd. [Ipu miuTenbHOM OCBEIIEHUH KaToAa MOHOXPOMATUYECKUM CBETOM
¢ anuHHOM BosHBI B 300 HM (DOTOTOK MeXay 3JIEKTpOIaMH, BO3HUKILIUI BHAYaje, MpeKkpaiaercs, a Ha
KOHJICHCATOPE YyCTaHABIMBAeTCS JJeKTpudeckuil 3apsan. «KpacHas rpanuna» dorodddekra mis
kanpiss 450 uM. OmnpenenuTe yCTaHOBUBILMIICA 3apsajl KOHAEHCATOpa. EMKOCTBIO CHCTEMBI
AIIEKTPOAOB IpeHEOPeyb.

6. @DOTOH C JJIMHHOM BOJIHBI, COOTBETCTBYIOIIEH KpacHOW rpanuie (ororddexra,
BBIOMBAET 3JIEKTPOH U3 METAIMYECKOM IJIACTUHKM (KaTO/a), HaXOMSIIErocss B COCylie, U3 KOTOPOTO
OTKa4aH BO3AYyX. ODJEKTPOH Pa3rOHSETCS OJHOPOAHBIM 3JIEKTPUUYECKUM IIOJIEM HAIPSKEHHOCTHIO
5-10* B/m. Jlo kakoii CKOPOCTH 3JEKTPOH PA3rOHUTCS B 3TOM II0JIe, MPOJIETEB MYTh 510" M.
PenstuBuctckue 3pPpexThl HE YIUTHIBATS.

9) BoJiHOBEIE CBOCTBA YACTHIL.

Bonpocs! 1151 caMonpoBepKu:

Cdopmynupyiite runoresy ae bpoitns

Chopmynupyiite 1 3anummnTe COOTHOIIEHUE HeompeneneHnocteil ['eiizenbepra.
3anummnTe CTallMOHapHOE U BpeMeHHoe ypaBHeHus Llpeaunrepa

Uro omnpenaensieT KBaApaT BOJIHOBOM QyHKIIUN?

MoskeT 1 yacTUIla HAaXOJUTCS HA JHE MOTCHIIMAIIBHON SMBbI?

Kakumu cBoilicTBaMu MUKPOYACTHI] 00YCIOBJICH TYHHENbHBIN 3 dexT?

Uto Ha3pIBaeTCs TJIaBHBIM KBaHTOBBIM 4ucioM? Kakoe cCOCTOsHHE aTomMa Ha3bIBACTCS
BO30Y>KICHHBIM?

3agaum AJ151 cCaMONIPOBEPKM:

1. B mpsmoyronpHON MOTEHIMANBHON sSiME IMUPHHON | ¢ aGCOMOTHO HEMPOHHUIIAEMBIMHU
crenkamu (0<x<l) maxomuTcs yactuia B COCTOSSHMU n=4. HaillTh BEpOATHOCTH MECTOHAXOXKICHUS
yacTuisl B odmactu 1/3<x <l.

2. [Ipeanonarasi, 4TO HEONPEACICHHOCTh KOOPAMWHATHI JBIDKYIIEHCS YacTHI[BI paBHA
neOpoiiIeBCKON JITMHE BOJHBI, OMPENEIUTh OTHOCHTEIBHYIO HETOYHOCTh Ap/p uMIynabca STOU
BEJTUYUHBI.

3. KoaddutmeHnT mpoxoxieHus: 2IeKTPOHOB Yepe3 HU3KUI MOTEHIMAIBHBIN Oapbep paBeH
K03 dumeHTy oTpaxkeHus. OnpenenuTb, BO CKOJIBKO pa3 KHHETHUECKask SHEPTHUs JIEKTPOHOB O0JIbIlIEe
BBICOTHI TOTEHIIMATLHOTO Oapbepa.

NoookrwnpE

5. BoinosiHeHHe pacyeTHO-rpadguyeckoii padoTsl

PacuetHo-Tpaduueckas pabora (PI'P) - camocrosrenbHas nucbMeHHas paboTa CTyIEHTa, B
OCHOBE KOTOPOW JIGKHUT pEIIeHHe CKBO3HOM 3a/layM, OXBATHIBAIOIIECH HECKOJIBKO TEM JHMCIUIUINHBI U
BKJTIOYAIOIIEH OCYIIECTBIEHNE pacueTOB, 00OCHOBAHUI U BBIBOJIOB.

PI'P TpeOyroT 3HaHUN MO cpa3y HECKOJbKMM IUCHUILUIMHAM, a TakXke yMeHHe paboTaTh ¢
npodecCHOHATIBHOMN TUTepaTypoil, TabIMIIaMu, aHAIM3UPOBATH JIaHHBIE.

PI'P npomxHa mpeacTaBisTh Cco0OW €IMHYIO CBS3HYIO IEMOYKY W3 NHCbMEHHBIX
YMO3aKJIIOYEHUH U MAaTeMaTHYECKUX PACYeTOB, KOTOPBIE MPUBOJAT K PEIICHUIO IpadUuecKoi 3a1a4H.
B cocraB paboTel BXomAT (OPMYIHpPOBKA 3aJaHUs, HCXOMHBIC JaHHBIC. 3aTeM TMPHUBOJIAT
NPaKTUYECKHE PELICHHSI, UCXO/I U3 PAllMOHAIILHOCTH X MPUMEHEHHUS, B 3aBEPILICHUH MULIYT BHIBOIbI
10 33Ja4ue, aHaIu3 HH()OpPMAIMH, OTPAKEHHOH B BHJIE TPaMKOB, AMAarpaMM, PUCYHKOB. TeKCT nomKeH
ObITh HamucaH Oe3 rpaMMaTHueckux u opdorpaduyeckux ommubok. IIpouecc co3manusi paboThI
MoJpa3yMeBaeT Takke O(OPMIICHHE THUTYJIBHOTO JIMCTAa, OTJIABIICHHS, CIIMCKA IJIUTEPaTyphbl, M
pacu@poBKy BCeX TEPMUHOB U CHMBOJIOB, KOTOPBIE HCIIOJIb30BAaHbI B PEIICHUH.

Yactu PI'P:



l) OnucarenbHasgs 4YacTb HA4YMHAETCA C  IOSICHUTEIBLHOM 3alIMCKU-BBCACHUA, TAC
00OCHOBBIBAIOTCSI apIYMEHTHI B I0JIb3Y 3HAYMMOCTH 3TOM 3aa4d JUIsl IPAKTUYECKOH JesSTEeIbHOCTH -
IPOM3BOJCTBA U T. 1. Jlajee uaer Hay4Hasi TeOpHUsi, OCHOBHBIC 3aKOHBI, MOJICIIH M TEPMUHBI, KOTOPBIC
HY’KHBI JUIsl pELICHHSL.

2) B ananuThueckod yacté ecTh (HOPMYIUpPOBKA 3aJaHUsi M XapPAKTEPUCTHKA OOBEKTa
UCCIICIOBAaHMS. 3/IeCh CTYJCHT IPOBOJUT MaTeMaTHYECKHE pacyeThl M JeNaeT BCe HEOOXOIUMBIC
rpaduku, cxembl. Bee 1anHbie oTy4aroT rpaguueckoe oToOpakeHue.

3) BrIBO/IBI 1IOIpa3yMeBaOT CaMOCTOSATEIbHBIC PACCYKACHHS 00y4aroUerocs o mporecce
pelIeHUs 3a7a4d M €€ pe3yJbTaTax, OLCHKA pPe3ylIbTaToB, UX PEATMCTHYHOCTH, NPUMEHUMOCTH B
KH3HH, & TAKIKE PEKOMCH/IALIH.

Pacuerno-rpaduyeckas padora Ne 1
«®Pu3nyeckue 0CHOBbI MexaHUKU. MoJieky/sipHas pu3dnKa U TepMOJINHAMHUKA.
uiekTpocTaTuKa. [I0CTOAHHBIN JJIEKTPUYECKHIT TOK»

3aganue Nel
Pajiyc-BeKTOp MaTepHaabHOM TOYKH OTHOCUTEILHO Havaaa KOOPAMHAT U3MEHSAETCS CO BPEMEHEM 10
3aKkoHy 7 = btl + ct?].

1. HAWTH YpaBHEHUE TPACKTOPUU JIBH)KCHHS TOUKH;
2. n0CTPONTD rpaduk TpaeKTopuy TOUKH B ipomexyTok Bpemenn ot =0 no t, =5,¢;
3. OIIPENEINUTh MOAYJIb CKOPOCTHA TOYKH B Ha4ajle KOOpANHAT (XO, yo) ;
4. OIPEICIUTh MOAYJIM TAHTCHIUATBLHOTO, HOPMAJILHOTO M TIOJHOTO YCKOPCHUH TOYKU B Haydalie
KOOPJMHAT (X0 =0,y, = 0);
5. OIPEAEIHUTh PAANYC KPUBU3HBI TPAEKTOPHH TOUYKU B Ha4Yae KOOPAMHAT (XO, Yo ) _
YucnoBble 3HaUCHHUS TApaMETPOB IS pEIICHHS 3a1a4l HEOOXOJMMO B3STh U3 TaOIHIBI 1.
Tabmanma 1
Ne BapnanTa 1 2 3 4 5 6 7 8 9 10 11 12 13
b, m/c 10[20(15]10]15|20 |25 |10 |25| 15 | 25 | 20 | 25
c, m/c” 20/101]1015(15]20 |10 25|15 | 25 | 20 | 25 | 30
Ne Bapuanra 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26
b, m/c 30(30(10(30(20|25|35|10]| 35| 20 | 40 | 30 | 40
c, m/c” 25/110]30/20(30]30]10|35[20| 35| 30 | 40 | 50
3aganue No2
TBépaoe Teso BpaIaeTcst BOKPYT HEMOIBMXHOM och Z 110 3akoHy: @ =a -t —Db- t2.
1. KaKOB XapaKTep JBHKEHHUSI 3TOTO Tena?
2. OIPECTUTh MOJYJIM YIJIOBOH CKOPOCTH () W YIJIOBOTO YCKOPCHHS & Teja, MOJHOE YUCIIO
o6oporos N , coBepuénnbix Tenom 3a Bpems t, =5,¢;
3. ONPEACINTh MOMEHT BpeMeHH l,, Korjga HampaBieHHE BpAIICHHS Teld HM3MEHSETCS Ha
POTHUBOIOJI0XKHOE;
4. MOCTPOUTH IpaMK 3aBUCUMOCTH YTIIOBOW CKOPOCTH H YIIIOBOTO YCKOPEHHUS Tella OT BPEMEHH;
5. yKa3aTh OTHOCUTEIBHOE HAIPaBICHHE BEKTOPOB YIIIOBOM CKOPOCTH (¥ M YTJIOBOTO YCKOPEHHS
E.

YucioBble 3HaYEHUS MTapaMETPOB JIJIsl PEIICHHS 3a]a4l HEOOXOIUMO B3STh U3 TaOJIHIIBI 2.




Tabmuna 2

No BapuanTa 1 2 3 4 5) 6 7 8 9 10 11 12 13

a, pag/c 50]150(50|30[40|60|60 70|70 70 | 80 | 80 | 80

b, pan/c? 10{20(30|10|10| 20|30 |20 |30 40 | 10 | 20 | 3,0

Ne papuanta | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26

a, pan/c 80180]90|90|90| 90| 90 10,0100 10,0 | 10,0 | 10,0 | 20,0

b, pan/c? 40150(10|20|30|40|50|20| 30| 40 | 50 6,0 1,0

3aganme Ne3
Ha o6ox mMaxoBuka B (popMe OJTHOPOJHOTO CILIONIHOTO JMCKa Maccoi MM, m paauycom R mamorana

NErKas HUTh, K KOHIy KOTOPOM NPMKPEIUIEH rpy3 maccoi M,. YpaBHeHHE BpallleHUs MAaXxOBMKA:

2
-1
Q= T . Jlo Hayana BpalleHus MaxOBHKA BHICOTA IPy3a HaJl MOJIOM cocTasisna N .
Onpenenurs:
1. TaHTeHIIMAIbHOE YCKOPEHUE U JTMHEWHYI0 CKOPOCTh, HOPMAIbHOE U MOJHOE YCKOPEHHUS TOUYEK

000/1a MaxOBHKa, BpEMsI OIYCKaHUs Irpy3a J10 110J1a, KHHETUYECKYIO SHEPTUIO TPy3a B MOMEHT yJapa o
oJ1;

2. YIIIOBYIO CKOPOCTB U YIVIOBOE YCKOPEHUE MaXOBUKA;

3. CHJTY HaTsDKEHHSI HUTH € TPY30M, pabOTy CUJIbI HATSXKEHMS [0 OITYyCKaHMIO Ipy3a Ha 10,

4. MOMEHT CHJIbl HAaTSDKEHUS HUTH MaxOBHMKAa, €r0 MOMEHT HMIIYJIbCa W MOMEHT HHEPLHH
MaxOBHKa, KHHETUYECKYIO SHEPTHUIO MaXOBHKa;

S. HaIlpaBJICHUsI BEKTOPOB YIVIOBOM CKOPOCTH, YIJIOBOTO YCKOPEHHMs, MOMEHTAa CHJIbI I MOMEHTA

UMITYJIbCA MaXOBHKA.
UucnoBsle 3HaYEHUS TapaMeTPOB AJIs PELIEHUs 3a]jau He00X0IMMO B35Th U3 TaOIUIBI 3.

Tabmuma 3
Ne Bapuanra 1 2 3 4 5 6 7 8 9 10 11 12 13
m,, xr 50403020 |10,60 (70 80|90 100| 10 | 20 | 30
m, , xr 1020|3040 |50| 60 (100|900 |80 70 | 30 | 20 | 1,0
R,m 05/04/03/02|02,04 0506|0710 ] 02 | 03 | 04
h,m 101510} 12 (14|15 |20 (25|30 | 40 | 20 | 1,0 | 05
Ne BapmanTa 14 | 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25 26
m,, xr 302010} 20 |30|40 |50 60|70 80 | 90 | 100 | 05
m, , xr 30 ({20(10| 25 |35|40 | 50 | 40|40 | 30 | 20 | 40 | 0,2
R,m 025/02|02|025/03]05|]06 |06|07] 08 ] 09| 10 |015
h,m 20 2510|0506 /04|10 15|12 | 15| 20 | 25 | 05

3ananne Ned
B 3akpeiToM pesepByape o0béMom V Haxomutes ras X . HauanbHoe cocTostHue Ta3a (cocTosHue 1)
XapaKTepU3yeTCsl TEPMOJIMHAMUYECKMMHM TapamMeTpamMu: macca rasa M, gasnenwe rasa [,
Temmeparypa rasa I,. Ilocie Toro, Kak B pe3epByap BILyCTHJIM HEKOTOPOE KOJHYECTBO TAKOTO JKE
rasa, ero COCTOSIHME (COCTOSHHUE 2) CTAlo XapaKTepU30BaThCs CIEAYIONIUMH TePMOIMHAMHYECKUMH
napamerpamu: Mmacca rasa IM,, nasienue rasa [),, Temieparypa rasa l,. 3areM ra3 H30XOPHO
TEPEBENH B COCTOSIHUE 3 C TEPMOAMHAMUYECKAMA apametpamu: Py u T, =T, .

Cuurtas ra3 uacalbHbIM, a 3HAYEHUS TEPMOJMHAMHUYECKUX I[apaMeTpOB V ,m,, Tl,mzn T2

U3BECTHBIMU, HAUTH:




1. 3HAYCHUS TEPMOJMHAMUYECKHMX IIaPaMETPOB Ta3a B COCTOSAHUM 1: P, B cocrosnuu 2: [, u B

cocrosHuu 3: Py; Maccy M, MoneKynbl Tasa, KOIMYECTBO MOJEH V rasa, oOliee YHMCIIo N u

KOHIIEHTpauuio N MOJIEKyJI Ta3a U INIOTHOCTU O ras3a B COCTOSIHUAX 1 1 2;

2. Hau0oJee BEPOATHYIO Vj, CPEHION0 <V>, CPEIHIOI0 KBaJPaTUYHYIO <VKB> CKOPOCTH MOJIEKYJI
raza B COCTOSHUSAX | W 2; CpENHIOI KHHETHYECKYI0 DJHEPrud MOCTYNATEIbHOTO <8H>,
BpalIaTeIbHOTO <53P> JBWKECHUSI MOJIEKYJ ra3a M CpeIHEe 3HAYCHUE HX IOJHOW KHHETUYECKOU
SHEPIruun <8> B COCTOSIHUSIX | 1 2;

3. momsipusie  C,, C, u ynensubie C,,C, TemmoéMKoCTH rasa, moxkasarenb aauabatbl y H
BHyTpeHHI010 sHepruio U rasa B cocrosnusx 1 u 2;
4. CPEJIHIOIO JUIMHY CBOOOJHOrO rmpodera <|> MOJIEKYJI Ta3a B COCTOSHMAX 1 M 2, IMHAMHYECKYIO

BA3KOCTb 77 K03(1)(1)I/II_II/I€HT TCILIOIIPOBOJHOCTHU ﬂ, rasa,

5. U300pa3uTh TEPMOJAMHAMHYCCKYIO AUMArpaMMy pPacCMATPHBAEMOr0 H30XOPHOTO Mpolecca B
koopaunatax (P, V), (P, T)u (V, T).
YucoBble 3HAUCHUS [TAPAMETPOB [UIsl PELICHUSI 331a41 HEOOXOAUMO B3SITh U3 TaOIHIIBI 4.

Tabmauua 4
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapHaHTa

VM 0,30 | 0,25 | 0,20 | 0.15 | 0.10 | 0,05 | 0,04 | 0,03 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06

X H, He O, N, NH; C02 Ar H, He O, N, NH; C02

m,, xr 0,30 | 0,25 | 0,20 | 0.15 | 0,20 | 0,50 | 0,40 | 0.30 | 0,20 | 0,30 | 0,40 | 0,50 | 0,60

T,.K 330 | 325 | 320 | 315 | 300 | 350 | 340 | 300 | 320 | 350 | 270 | 300 | 330

m, , xr 0,10 0,25 | 0,30 | 0,35 | 0,50 | 0,50 | 0,40 | 0,70 | 0,30 | 0,50 | 0,60 | 0,50 | 0,40

T,,K 360 | 330 | 340 | 330 | 250 | 370 | 350 | 320 | 300 | 290 | 300 | 350 | 360

Ne 14 | 15 16 | 17 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 26
BapHaHTa

VM 0,10 | 0,25 | 0,20 | 0,25 | 0,30 | 0.25 | 0,20 | 0,15 | 0,10 | 0,05 | 0,04 | 0,03 | 0,025

X Ar H, He (o7} N, NH; COZ Ar H, He O, N, NH;

m,, xr 0,25 0,30 | 0,40 | 0,20 | 0,60 | 0,25 | 0,20 | 0,30 | 0,40 | O5 | 0,4 | 0,3 | 0,25

T,.K 300 | 330 | 250 | 350 | 360 | 300 | 320 | 330 | 340 | 250 | 300 | 330 | 350

m, , xr 0,25|0,20 | 0,60 | 0,80 | 0,40 | 0,75 | 0,80 | 0,70 | 0,60 | 1,00 | 0,60 | 0,70 | 0,75

T,,K 330 | 340 | 350 | 300 | 280 | 320 | 290 | 340 | 300 | 300 | 350 | 360 | 300

3aganue Ne5

['a3 X HarpeBaroT OT TeMmepaTypsl |, 1o Temmeparypsl |,. Ilomaras, uro ¢yHkuus MakcBemra

j% —mgv?

,VZ,e 2kT

HUMEET BUJL f (V,T) =4r- (2 mIZT
T

Hcnonb3ys 3aK0H, BRIPAKAIONIMIA pacipeeieHne MoJleKyl HAealbHOro Ta3a no ckopocTsam | (V,T ) :
1. BBIBECTH (POPMYJIBI CpeIHEH apudMeTHIeCKOi <V>, CpeIHeH KBaIpaTHIHON <VKB>

HanboIEE BEPOATHOI V, CKOPOCTEN M ONPEIENNTD UX YMCIOBBIE 3HAYCHHUS IS TEMIIEPATYp 1, U 1,;




2. paccuMTaTh A KaXIOM M3 YKa3aHHBIX TeMIleparyp 3HaueHus (yHKuud MakcBemia IMpH

Vg
CKopocTax: V = ? , V=V, , V= 2VB;

3. 110 MOTy4EeHHBIM JAHHBIM HOCTPOUTH Tpaduk pynxiuu | (V,T) JUISL K&KJIOM U3 TeMIleparyp;

I/ICHOJ'IIBYH 3dKOH, BBIpa)KaIOHII/Iﬁ pacnpeaciCHuc MOJICKYJI HACaJIbHOI0 ra3a 1o f (V,T ) .

1. IIOJIYYHTDb (bYHKHI/II-O pacnpeaci€eHrusd MOJICKYJ rasa 110 3HAa4YCHHUAM KUHETHYCCKOU OQHCPIUH
IMMOCTYIATCJIIbHOI'O ABUXKCHUA f (8) ,

2. MCIONB3Ys (BYHKIMIO pacrpesieleHusl MoKyl Ta3a 1o dHeprusaM | (8) BBIBECTH (HOPMYJIBI
CpeIHE! KHHETHYECKOH SHEPIuH <8> MOJIEKY]l ¥ HauboJee BEPOATHOE 3HAYECHHE DHEPTUM &,

MOJICKYJ 1 paCCYUTATh UX YHUCJIOBBIC 3HAUCHUA OJId TEMIIEpATyp Tl u T2 ;

3. HAHTH 3aKOH, BBIPAKAIONUIMH pachpeieleHHe MONEKy/ HAEalbHOro ra3a 10 OTHOCHUTETBHBIM
Vv

ckopoctsam T (u,T), rme U=—;
VB

4, JUIS YKA3aHHBIX TEMIIEPAaTyp ONPEAENHTh JOMI0 MONEKYd, CKOPOCTh KOTOPBIX IIEKHT B

uHTEpBaje ot V; 10 V,.

I'az X cuurath HNJCaJIbHBIM, HC3aBHCHUMO OT XapaKTEpa Mpouecca HAa4aJIbHOC U KOHCYHOC COCTOAHUA
ra3a CUuTaTb paBHOBCCHBIMU.

UmncnoBble 3HaYCHUS TTApAMETPOB ISl PEHICHUS 331a9l HEOOXOAMMO B3SITh U3 TAOIHIIBI S.

Tabauua 5
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapHuaHTa
X H, He O, N, | NH; | CO; | Bosnmyx | Hy | He (o) N, | NH; | CO,
Tl , K 250 270 | 280 | 290 | 300 | 310 | 320 330 | 340 | 350 | 360 | 370 | 380
T2 , K 270 290 | 300 | 310 | 320 | 330 340 360 | 380 | 360 | 370 | 390 | 400

V), M/c 350 | 400 | 410 | 420 | 430 | 450 | 460 | 480 | 490 | 500 | 510 | 520 | 530

V,, m/c 360 410 | 420 | 430 | 440 | 460 470 490 | 500 | 510 | 520 | 530 | 540
Ne

14 15 | 16 | 17 | 18 | 19 20 21 | 22 | 23 | 24 | 25 | 26

BapHuaHTa
X BOS)IYX H, He O, N, NH; COZ Ar H, He O, N, NH;
T1 , K 380 370 | 360 | 350 | 340 | 330 | 320 310 | 300 | 290 | 280 | 270 | 260
T2 , K 400 390 | 380 | 370 | 360 | 350 340 330 | 320 | 310 | 300 | 290 | 280

V), M/c 550 | 540 | 530 | 510 | 500 | 490 | 480 | 470 | 460 | 450 | 440 | 430 | 420
V,, m/c 560 | 550 | 540 | 520 | 510 | 500 | 490 | 480 | 470 | 460 | 450 | 440 | 410

3aganue Neb

VvV Monei raza X , 3aHHUMaromero 00BEM Vl N HaxXoAmerocsa I10J AaBJICHUCM pl’ noaBEpracTcs

M30XOPHOMY HarpeBaHmio 10 Temmeparypsl 1, =2-T, Ilocne »TOro ra3 moABEPrIM

U30TEPMHUYECKOMY PACIIMPEHUIO JI0 HAYAJIBbHOTO JaBJICHHUS, a 3aTeM OH B pe3yjibTare M300apHOTO
CKaTHUsA BO3BPALLEH B IEPBOHAYAILHOE COCTOSTHUE.
[TocTpouTs rpaduK HUKIA U OIPEACTUTD:




1. M3MEHEHUE BHYTPEHHEH DHEPIUH ra3a B KaXkJOM M3 pacCMaTPUBAEMBIX TEPMOJMHAMHYECKUX
IIPOLIECCOB U B LIEJIOM 3a LIUKII,

2. paboTy raza B pacCMaTpUBACMbBIX TEPMOJUHAMUYECKHX MIPOIECCaX U B IIEJIOM 3a IIHKIT,
3. KOJIMYECTBO TETUIOTHI, COOOMIEHHOE Ta3y B KaXKJOM M3 pacCMaTPUBAEMBIX IPOIIECCOB U 32 LUK
B 1IEJIOM;
4, tepmoauHamuueckuid KII/I nukna.
UucnoBbie 3HAYCHUS TTAPAMETPOB IS PEIICHUS 3a]a9d HE0OX0IUMO B3SITh U3 TAOIUIIBI 6.
Tabauia 6
Ne 1 | 2134|556 7 |8 | o l10]11]12] 13
BapUaHTa
X H2 He 02 Nz NH3 COZ BOSI[YX H2 He 02 N2 NH3 C02
V MOJb 1 2 3 4 5 6 7 8 9 10 1 2 3
Vl, I 5 4 3 2 1 6 7 8 9 10 5 4 3
P, 105, I1a 0,5 1015120 25 | 3,0 3,5 4050|5510 1| 20| 3,0
Ne 14 15 | 16 | 17 18 19 20 21 | 22 | 23 | 24 | 25 26
BapuaHTa
X BO3,I[YX H, He O, N, NH3 CO, Ar H, He O, N, NH3
V , MOJIb 10 9 8 7 6 5 4 3 2 1 2 3 4
Vl, I 10 9 8 7 6 5 4 3 2 1 2 3 4
P, 105, I1a 5,0 451401(35| 30| 25 2,0 1512012040 30| 40

Saganue Neo/

B 6amtone 066émMom V' Haxomurca raz X maccoit M mpu temneparype T . PaccmarpuBas raz X

KaK peajbHbII ra3, OnpeaeInTh:

1. BHYTpEHHEE JIaBJICHUE ra3a;

2. JaBlICHUE Ta3a Ha CTEHKH OaJUIOHA, CPAaBHUTH PE3YyNbTaT C JAaBIIEHUEM HJICAILHOTO Ta3a IMpH
TeX K€ YCJIOBHMSX, KaKyl YacTh JaBJIEHUs Ta3a COCTaBJIAET JaBlIeHUE, OOYCJIOBJICHHOE CHJIAMHU
B3aWMOJICHCTBHS MOJIEKYJT?

3. 3G GeKTUBHBIN TUaMETp MOJEKYJbl raza X , COOCTBEHHbIM 00BEM MOJEKYJ, KaKyl 4acTb
00bEMa OasioHa COCTABIISIET COOCTBEHHBIA 00bEM MOJIEKYI?

4. OIpEeJININTh BHYTPEHHIOIO YHEPTUIO T'a3a U CPABHUTH €€ C BHYTPEHHEW »Heprueil ujealbHOro
rasa IpH TeX e yCIOBHUSX;

5. BBIUUCIIUTh KPUTHUYECKYIO TEMIIEpaTypy., KPUTHYECKOE J[aBJICHUE, KPUTHYECKUH OO0BEM U
KPUTHYECKYIO TUIOTHOCTB Ta3a X .

YucnoBble 3HaUEHUS TAPaMETPOB JJIS pEIIeHUs 3a/1a4l He0OXO0AUMO B3SITh U3 TaOIHIIBI 7.

Tabmanma 7
Ne 112 13|45 |6 | 7|8 9|10 12| 12]13
BapUaHTa
BO3/ BO31
X N, | Ar | H He | O, |CO,| CL | N, | Ar | H He
: 2 2 yX 2 2 2 2 2 yX
\4 'Ml?f) 2 a | 3| 4|5 | 3| 4|5 |65 ]| a4]|3]|2

m , kr 05,0403, 04 |05)|06 08|05 ]06|02]|02] 06|01

T,K 280 | 290 | 300 | 320 | 350 | 300 | 340 | 300 | 330 | 320 | 300 | 290 | 280

Ne 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
BapUaHTa
X N, | Ar | Ho [P He | 0, | CO, | Cl | No | Ar | Hy |®% He

yx yx




102,03 04|05)|06 05}04|03]02)|01|02]03

m , xr 01,0203 04|05 |06 05|04 |03|02]|01]02]| 03

T,K 350 | 340 | 330 | 320 | 310 | 300 | 290 | 280 | 290 | 300 | 310 | 320 | 330

3aganmne Ne8

3aBUCHMOCTh BEKTOpa HAMPSHKEHHOCTH O3JIEKTPOCTATHYECKOTO TIOJNSA, CO3JAHHOTO OO0BEMHBIM
3JIEKTPUYECKHUM 3apsJI0M, BBIPAYKAETCS] YPABHEHUEM:

= a - b > c 7
E = x—zl + 37] + z_zk’
rae i, ], k — enunuunsie optei oceit X,Y,Z; a,b,C— nocrosnusre.

Onpenenurs:
1. 00BEMHYIO IUIOTHOCTb 3JIEKTPUYECKOrO 3apsiia o B TOYKE MPOCTPAHCTBA C KOOpAUHATAMHU

A(Xm y17zl);

MOJTyJIb M HAIIPaBJICHUE BEKTOpa HANpsHKEHHOCTH E B Touke A
cuny F B3aumoneiicTusa ToueyHoro 3apsaa () ¢ 00bEMHBIM 3apaaoM B Touke A;

2

3

4. 3HAYEHHE MOTEHIUANA (» ITOTO TIOJISL B TOYKAX: B(Xl,0,0), C(O, Vi 0), D(0,0, 21);

5 NOTCHLUAIBHYI0 YHEPIUI0 B3aUMOACHCTBHUS TOYEUHOro 3apsina (, ¢ OOBEMHBIM 3apsaoM B
TOUKAX 2JIEKTPOCTATHYECKOTO MOJIS B(Xl,0,0), C(O, yl,O), D(0,0, Zl), 1 paboTy, COBEPIIAEMYIO
IEKTPHUYECKUM [IOJIEM TPU TEPEMEIIECHHH TOYeUHOro 3apsaa (|, M3 TOuKH B(Xl,0,0) B TOUKY
C(O, yl,O), U3 TOUKU B(Xi,0,0) B TOUKY D(0,0, Zl), U3 TOUKU C(O, yl,O) B TOUKY D(0,0, 21)-

3HadeHUe MOTCHIMAJIA IIOJIA B TOUKE Hadalla KOOPpAUHAT IIPUHATH PABHBIM HYJITO: (DO = O YucnoBbie
3HAYCHU IMapaMCTPOB AJII pCUHICHUA 3a1a4n HeO6XOI[I/IMO B34Tb U3 Ta6J'II/ILILI 8.

Tabmuma 8
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapHaHTa
a 2 1 3 4 5 1 2 3 4 5 1 2 3
b 1 2 1 2 3 4 5 1 2 3 4 5 1
c 3 4 3 1 2 3 4 5 1 2 3 4 5
16
Go 107, 3 4 5 2 1 2 3 4 5 1 2 3 4
Kn

X, M 0102|0304 ),05,06 0102|0304 05/ 06 |01

Y, M 020304, 0501,02,03,04,05,01,02)|03]| 04

Z,,m 63|02|01,02),03,0405|01/|02 03,04/ 0502

Ne 14 15 16 17 18 19 20 21 22 23 24 25 26

BapI/IaHTa
a 112 13 4 5 11213025 123
b 2 11 2 | 1] 213 4 5 [ 112 3] 45
c 42 3 1] 213 415 1213451
. -6
G 10% s | 4| 5|21 23|45 ]1]|21|3]a4

Kn




, M 020203040506 |01|02|03)|04]05) 06|01

Y, M 020304050102 |03|04|05/|01|02)03] 04

Z,M o4,02)01,02),03,0405,01|02 03,04/ 0502

3aganmne Ne9

[Tnomans OOKIAAOK IJIOCKOTO KOHJEHCATOpa S, a PacCTOSHUE MEXKAy OOKIaIKaMU PAaBHO d.
KoHnjieHcaTop 3apsauiyu 10 pasHocTu norennuanos U , ¥ OTKJIIOYMJIM OT MCTOYHHUKA HAIPSKECHHUS,

IIOCJI€ YE€ro BIUIOTHYHO K O6KJ'Ia,I[KaM BIBUHYJIM ILUIACTHUHY JUOJICKTpUKA C ,Z[I/I3JICKTpPI‘IeCKOI>'I
IIPOHUIAEMOCTBIO & .

Ornpenenurs:

1. émxoctu kounencaropa C, u C, no u nocne BBenenust auanexrpuka;

2. AJIEKTPUYECKUI 3apsi/l Ha OOKJIaJKaX KOHJICHCATOpa,;

3. pasnocts norennuano U, mexmy o6kiankamMmu KOHIEHCATOPA TIOCIE BBEACHNS MAIIEKTPUKA;
4. HaNPsDKEHHOCTh DJIEKTPOCTATHYECKOTO IMOJII BHYTPH KOHJEHCATOpa A0 W IOCIIC BBEICHHS
TUTACTHHBI TIUDJICKTPUKA;

5. MOBEPXHOCTHYIO IIOTHOCTh 3apsga Ha OOKIAaJKax KOHJEHCAaTopa 10 M TOCJE BBEICHHS
TUTACTHHBI TUDJICKTPUKA;

6. SHEPIUI0 KOH/IEHCATOPA JI0 U MOCTIe BBEACHHS JUAJICKTPUKA;

7. JMBJICKTPUIECKYIO BOCIPUUMYHUBOCTD JTUAJICKTPUKA;

8. MOJIAPU30BAHHOCTD IJIACTUHBI JUIJICKTPHUKA,

9. MOBEPXHOCTHYIO IJIOTHOCTh CBSI3aHHBIX 3apsIJIOB Ha JIUAJICKTPHKE,

10. DIIEKTPUYECKOE CMEILEHNE BHYTPHU IUIACTUHBI JUDJICKTPUKA,

11.  nmaBieHHe, UCTIBITHIBAEMOE TUIACTUHOM TUAJIEKTPUKA CO CTOPOHBI OOKIIA0K KOHEHCATOPA;

12. paboTy, KOTOPYIO HYXHO COBEpIIMTH HPOTUB CHUJI 3JIEKTPUYECKOTO MO, YTOOBl BBIHYTH
TUDIIEKTPUK;

13. onpenenuTh 00UIYI0 EMKOCTh 0aTapem KOHAEHCATOPOB, ecau K koHmencaropy C;

IPUCOEANHUTD TOCIEA0BAaTENbHO JBa TaKUX K€ KOHAEHCATOpa, COEAMHEHHBIX MEXAy coOoi
napajieabHoO.
UucnoBble 3HaYEHUS TApaMETPOB JIsl PELLIEHUS 3a]jauid He0OX0IUMO B3SITh U3 TaOIHIIBI 9.

Tab6muma 9
Ne 1 1213 4 |5 |6 7|89 1011 12] 13
BapI/IaHTa
S.a2 | 001]002]003| 004 |005]006| 007 |002]003]004]005] 006 | 0,05
k -3
d 1\140' 5 | 6 | 5 4 5 16| 7|53 |2]3] 5 2
U,.,B | 300 | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500
c 7 12 [ 5 2 5 | 317 5131213 5 2
Ne 14 |15 | 16| 17 |18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26
BAPUAHTA
S a2 | 0,05 |003]003| 004 |005]|0,06| 007 |0,05]|003]|004]|006]| 005 | 0,05
a3
d 1\140’ 5 |6 | 5| 4 |5 |67 |5 |3|2]3]s 2
U,B | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500 | 100
c 2 | 5 | 7 5 3 1 215 512132 5 5




3aganne NelQ

K ncrounuky toka ¢ 9JIC & W BHYTpEHHHM CONpPOTHUBICHUEM I

IMPUCOCAUHEHBI TPU COIIPOTUBIICHUSA Rl’ R2 n R3 KaK IIOKa3aHO @
Ha CXEMCEC. OHpeI[CJ'II/ITBZ

1. CHIy TOKa KODOTKOro 3ambikanus |, oOwee

comnportuBiieHue R BHemHei memnu;
2. cuty Toka | Bo BHemHedl uenw, Hanpspkenue U Bo

BHYTpeHHe#l mnenu, HanpsokeHne U Bo BHemHel nemu mnpH
samMkHyTOM Kitoue, cuibl Toka |, |,, |, u nagenne nanpsoxenuit U,, U, , U, coorsercraenno Ha

conporusnennsx R, R, u R3;
3. TIOKa3aHUsl BOJBTMETPA CONPOTHBICHMEM R, Npu pasOMKHYTOM KIO4e, OTHOCHTENBHYIO

MOTPELIHOCTD B [IOKA3aHUAX BOJIbTMETpa 0e3 yuéTa ToKa, MAYILEro Yepe3 BOIbTMETP;
4. IOJHYK0 MOIIHOCTE P HCTOYHMKA TOKA; IOJNE3HYH MOWHOCTH P, Bo BHemmHell uenu;

MaKCHMAJIBHYIO MOJIE3HYI0 MOIHOCTE P, ;
S. KIIJU 7 ucrounnka Toka; kommdectso temnotsl Q, Q, u Q,, BeLIEnsEeMOE B CexyHay npu
IPOXOXKACHHH TOKA COOTBETCTBEHHO Ha conporusieHnsx R, R, n Ry;

6. IOCTPOUTh TpadMK 3aBUCHMMOCTH TajeHus HanpsokeHus U Bo BHeNIHEH LenM OT BHEIIHETO
comportuBienus R, conporuBnenune R B3aTh Kaxabie 2 OM.
UmcnoBble 3HaYCHUS TApaMETPOB ISl PEHICHHUS 3aa4l HeOOXOIMMO B35Th U3 TaOmuIb! 10.

Tab6muma 10
Nl gl 2 3 a5 6|7 8910|1112 13
BAPUAHTA
cB | 6 151 4 | 3] 21345 6|7 8/ 9 | 10

I, Om 05| 04 0,3 02 05|06 0708091021112 | 13

R,, Om 1 2 3 4 5 6 7 8 9 10 9 8 7

R,, Om 2 1 4 3 4 5 6 7 8 9 10 9 8

R,,0M 3 2 1 2 3 4 5 6 7 8 9 10 9

R, , kOm | 20 | 25 3,0 35| 40 | 45 | 50| 45 |40 35 | 30 | 25| 20

Ne 14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 24 25 26
BapHaHTa

B 3 2 1 2 3 4 5 6 7 8 9 10 8

I, Om 10 | 11 1,2 13 |14 |15 16| 17 18] 19 | 20 | 21 2,2

R,, Om 10 9 8 7 6 5 4 3 2 1 2 3 4

R,, Om 5 4 4 3 3 2 2 3 4 5 6 7

R,.0m 3 2 1 2 3 4 5 6 7 8 9 10

R,,kOm | 50 | 45 4,0 35130252015 (10|15 |16 | 1,7 | 18




PacuerHo-rpadguyeckas padbora Ne 2
«JaexkTpomarnerusm. KBantoBasi u aromHasi pusuka»

3aganue Nel

A . .
DNEKTPOH B BOZOPOAONOAOOHOM HOHE , X ABIDKETCS MO KPYrOBOil OpbuTe, pamdyc KOTOPOW

2
r-n
1 . .
omnpesieNAeTcs CooTHomenueM I, = , Tme =53 nMm - panuyc nepBoil OOpOBCKON OpOUTHI

Z
AJIEKTpOHA, Z - TIOPSIKOBBI HOMEp aTOMa B IEPUOJAMUYECKOM cucteme snemeHToB J[. V. Menneneena,
N - HoMep OpOUTHI ATEKTPOHA B aTOME (IJIABHOE KBAHTOBOE YHCJIO).
CuuTas 3apsii U Maccy 3JIEKTPOHA U3BECTHBIMU, ONPEIEIUTD:
1. cuiy | SKBUBaJIGHTHOTO KPYroBOTO TOKA P JABMXKEHHH AJIEKTPOHA BOKPYT Spa aTOMa;

2. MarHuTHBIE MOMEHT Pm 9KBUBAJICHTHOI'O KPYI'OBOI'O TOKa, 0p6I/ITaJ'IBHbII71 MEXaHMYECKUM
MOMCHT Le QJICKTPOHA, THPOMArHUTHOC OTHOLICHHC g Op6I/ITaJ'ILHBIX MOMCHTOB (OTHOH_ICHI/IC
YHCJIIOBOI'O 3HA4YCHUA Op6I/ITaJ'ILHOFO MAarHuTHOro MOMcCHTa Pm QJICKTpOHAa K YHUCIIOBOMY 3HAYCHUIO
€ro 0p6I/ITaJ'II>HOFO MCXaHHUYCCKOIO MOMCHTA I_e ),

3. MAaraMTHYXO HHAYKIIUEO Bl I10JIsA, CO34aBaCMOI'0 3JICKTPOHOM B LICHTPC prr0130171 Op6I/ITBI;

4, HU3MCHCHUC AC{) er'IOBOI71 CKOpPOCTH DJJICKTPOHA IIpH IIOMCHICHHHW aTOMa B OAHOPOIHOC
MAargsuTHOC 1II0JIE C I/IHI[yKIII/Ief/'I B2’ HCpHGHI{HKy.H?IpHOﬁ IIJIOCKOCTH Op6I/ITI)I, YUYUTBIBasdA, UYTO

Aw!l @,, rne @,- yrioBas cKOpocTh OOpAICHHS IEKTPOHA 0 KPYrOBOil OpOUTE BOK si7ipa B
0 0

OTCYTCTBI/II/I I10JI BZ ;

5. M3MEHEHUE MarHUTHOTO MOMEHTA JJICKTPOHA APm , O0YCIIOBJICHHOE U3MEHEHUEM €0 YTIIOBOU

— e
ckopoctu Aw, HanpaBiieHHe BekTopa AP, B 000UX ciaydasx.
YucnoBble 3HaUEHUS MTApaMeTPOB AJIS pelIeHus 3a1a4l He0OXOAUMO B3SITh U3 TaOIHIIbI 1.

Tabmumna 1

1 2 3 4 5 6 7 8 9 10 11 12 13

7 -
A 20 19 16 14 12 10 9 LI 1
zX 10Ne 9F 80 7|\| 6 5B 4Be 3 ;‘He 1H ffNa 12;|\/|g ;‘He

n 3 3 2 1 2 3 2 3 2 1 2 3 1

B,,Tn | 05 | 04 03 {0201} 02 | 03 |04 05 04 | 03 02 | 01

14 15 16 17 | 18 19 20 | 21| 22 23 24 25 26

Bap.

A 1 19 16 14 12 10 9 7y :

ZX ;‘He 12;Mg ffNa 1H ;‘He nge gF 80 7N 6C 5B 4Be 3LI
n 1 2 3 1 2 3 3 2 3 1 2 3 2

B,,Tn | 0,1 | 0,2 03 [04|05| 04 | 03 ]02] 01 0,2 0,3 04 | 05

3aganue Ne2

I[To kBazpaTHOI MPOBOJIOYHON PaMKE CO CTOPOHOM @ M COMPOTHUBICHHEM R TEUET AyIeKTpHUECKUil TOK
cuinoit | . Hopmanpe K NMJIOCKOCTH paMKU COCTaBJISIET C HANpaBICHUEM MAarHUTHOIO HOJS yrol ¢ .




PaccmarpuBaemast paMka IOMEIEHA B OJHOPOJHOE MarHUTHOE IOJIE ¢ MHIYKLIUEH Bz- [enictBuem
MarHUTHOT'O MOJIs 3eMJIM TpeHeOpeyb.

Ornpenenurs:

1. Hanpsokéaaocts H, m unnykumio B, MarnuTHOrO moss B neHTpe pamy;

2. MarHuTHbIA MoMeHT P pamku ¢ Tokom;

3. MarHuTHbI 10ToK @, IPOHU3BIBAIOMINIT PaMKY;

4. Bpamaromuii MomeHT M |, nelficTByomuii Ha pamMKy, paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh

JUIsL TIOBOpPOTa pPaMKM OTHOCUTENIBHO OCH, IMPOXOIALIEN uepe3 cepeAuHy €€ MpOTHUBOIOIONKHBIX
CTOPOH, Ha YIOJI @ ;

S. sapan Q, koTopeli TpoiieT Mo paMKe MPU W3MEHEHHH YIiia MEXIy HOPMablo K pamkKe H
JAMHUAMH MarHUTHOM MHAYKLIUH 0T 0 10 ¢, B cily4ae, eciii 1o Hel He Teuér Tok | .

UwucoBbIie 3HAYCHUS TTAPAMETPOB IS PEIICHUS 3a]a9i HEOOXOIUMO B3SITh U3 TaOIHUIIHI 2.
Tabnuua 2

Ne
BapHaHTa

1 2 3 4 5 6 7 8 9 10 11 12 13

a,m 01 ] 02 0,3 o4 0506 |O7]08 (0910|0908 ]| 07

1,A 20 | 25 3,0 35|40 | 45 |50 (|55 60|50 |45 |40 | 35

R, Om 2 1 2 3 4 5 6 7 8 10 9 8 7

® 30 45 60 90 0 30 45 60 | 90 0 30 45 60
BZ, T 05| 04 0,3 0210102 03|04 |05|06]|07] 08 0,5
Ne

14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 24 | 25 26
BapHaHTa

a,Mm 05| 04 0,3 02601020304 ]05|06 |07 ] 08]| 09

1,A 10 | 15 2,0 25|30 | 35|40 | 45 |50 45|40 | 35| 30

R, Om 3 4 5 6 5 4 3 2 3 4 5 6 5

% 90 | 60 45 30 0 30 [ 45 | 60 | 90| O 30 | 45 60

B,, Tn 01| 0.2 0,3 o4 0506 |O7]08 (0910|0908 07

3aganue Ne3

B conenonne mimHO#N |, muamerpoMm D w ¢ ymciom B Ta
ButkoB N Teuér Tok cunoit | . 1,50 Keneso
Onpenenurs:

. 125 - =t
1. HaIps’KCHHOCTb H 1 W HHAYKIHAK MarfuTHOIO ' = -

monst B, BHyrpum conenonmna, WHIYKTHBHOCTH L 10 7.4 RuV.d

CoJICHOH AA, fi

2. NOTOKOCHEIUIEHHE |/,, MarHuTHeiii Moment P~ 27 7

TyayH

sroro conexonsa, sHepruro W, u 00bEMHYIO IUIOTHOCTH

—-
1}
\

05

SHEpPTUn 0)1 MAarouMTHOro T1iojis1i BHYTpHU COJICHOHA,

MAarouTOABHIKXKYIIYIO CHUITY Fm ; e A

3. ommubKy O , KOTOPYIO JOMYCKAeM MPH HAXOXKICHUH

. 0
HaIpsHKEHHOCTH Hl MarHuTHOTO IO B IEHTpE S00 1000 1500 2000 1500 n, Al
COJICHOWIa, IPUHUMAS COJICHOMU]] 32 OECKOHEYHO JUTMHHBIN;




4. MHYKLHMIO MarHuTHOTO oist B, , munykrnsuocts L, , motokocuennenue y, suepruio W, u
00BEMHYIO IUIOTHOCTh SHEPTHH (U, MATHATHOTO IOJs BHYTPH COJICHOMZA, KOTA B HErO BCTAaBJICH

JKEIIC3HBIH CepICYHHMK, MAarHUTHYIO [POHHLAEMOCTb AL, W HAaMarHWYeHHOCTb J, cepreuHuKa
(rpaduK 3aBUCHUMOCTH MHIYKIIMH MAarHUTHOTO MOJISl OT HAPSLKEHHOCTH MPEACTABICH Ha PUCYHKE);
S. IIOCTPOUTH JUIsi COJIEHOMJA C CEPACYHMKOM IpauK 3aBUCHMOCTH IOTOKOCLEIUIEHUs l/, OT

Toka | depes kaxzbiit 1 A.
YucoBble 3HAUCHUS [TAPAMETPOB VISl PELICHUS 331a4i HEOOXOAUMO B3SITh U3 TaOJIHIIBI 3.

Tabauua 3
Nyl 2 3 4l s el 7] 8| 9|10 12| 12 13
BapHUaHTA

|, ™ 03| 04 0,5 o6 | 05,04 03,04 05|06 1|07 |06 | 05

D,cMm 3 4 5 6 5 4 3 4 5 6 7 6 5

N 150 | 200 | 250 | 300 | 400 | 300 | 200 | 250 | 300 | 350 | 400 | 300 | 200

1,A 3 4 5 4 5 4 3 5 6 6 7 5 4

Ne 14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 24 | 25 26
BapHUaHTa

|, ™ 1,0 | 0,9 0,8 07|06 05|04 03 04|05]| 06 07 ]| 08

D,cMm 5 4 3 4 5 6 4 5 3 4 5 6 5

N 500 | 450 | 400 | 350 | 300 | 250 | 200 | 200 | 250 | 300 | 350 | 400 | 450

1A 10 9 8 7 6 5 4 3 2 1 2 3 4

3aganue Ned

B MareuTHOM MOJIe HAXOAWTCS KBAApaTHAS MPOBOJIOYHAS paMKa co cTopoHoit | m comporupiennem
R . Onpenenuts B citydae 0THOPOAHOTO MATHATHOTO TTOJISl HHIYKITEeH B :
1. JNEKTPUYECKUH 3apsan (|, KOTOPBIN IPOUAET Yepe3 paMKy, IIPH €€ NOBOPOTE Ha Yrol « ;

2. OJIC uHAYKIMH &;, KOTOpast BOBHUKHET B PaMKE B Cliydae, €CJIM OJlHa €€ CTOpOHA MOABUKHAS U
nepeMeIiaeTcs NePreHIUKYIIPHO JIUHUSIM MarHUTHOW UHIYKIIUUA CO CKOPOCTHIO;

3. cpeanor DJIC nHIyKIMK <8> , BOBHHKAIOIYIO B PAMKE IPH BKJIFOUYEHUH MarHUTHOTO IOJIS B

teuenne Bpemenn Al ecnu eé mIOCKOCTD MEPIIEHINKYISPHA K HAPABJIEHUIO MaTHUTHOTO TI0JIS;

4. Mmakcumanbuyro DJIC unaykuuu &,,,, , €CIIM paKka paBHOMEPHO BPAIAETCA B MATHUTHOM II0JIE
C YIJIOBOM CKOPOCTBIO (), a OCh BpPALICHUS JIEXKHUT B MJIOCKOCTU PaMKH U MEPIEHIUKYIIApHA JIMHUAM
MarHMTHON MHyKIUH.

VIHIyKuus MAarHMTHOIO IIONsS  MeHsercss mo 3akoHy B =B - Sinwt, mnmockocTs pamkm
NEePIEeHIUKYIIIpHA K HAMPaBICHUIO0 MarHUTHOTO 1oJist. OnpenennTh:

1. MarHuTHbIA motok F_ , mponusbiBatommii pamky, J1C HHAYKUMK &;, BOSHUKAIOLIYIO B PAMKE,

cuiy Toka | , Tekyrero B paMke B MOMEHT BpemeHH 1 .
YucoBble 3HAUCHHS TAPAMETPOB JIJIs PEIICHHS 33/1a4i HEOOXOAUMO B3STh U3 TAOIHUIIBI 4.

Tabmanma 4
ool gl 21 345 6| 7| 8910|1112 13
BapHaHTa

I, ™ 0102|603 /04 ,05|04/03|02/|01]|02]| 03 04 0,5

R, Om 2 1 3 4 5 4 3 2 2 1 3 4 5

B, Tn 03| 04|05, 06 0708|0910 (09|08]| 07 | 06 0,5




a 30 | 45 60 | 90 0 30 | 45 | 60 | 90 0 30 45 60

V, m/c 2 3 4 5 6 7 8 9 10 1 2 3 4

At, mc 10 9 8 7 6 5 4 3 4 5 6 7 8

125

o.pan. | 314|628 | 942 | 157 | 314 | 628 | 942 | 12> | 157 | 314 | 628 | 942 | 1256
By Ta | % | 002 | 003 | 004|005 006 % |008| % | 01| 008|007 006
tc 5 | 4 | 3 |2 | 1|2 3|4 5|6 7] 8] 9
Ne 14|15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26

BapUaHTa

I, m 05|06 |07 05|04|03/02|01(02]| 03] 04| 05 0.6

B, Tn 10,09 08 07|06 05]04]03|02]01] 02 03 0,4

Vv, wMlc, 10 9 8 7 6

13
w
[N}
[N
[N}
w
I
o

At, mc 10 9 8 7 6 5 3 2 1 2 3 4 5

125 125

o.pan. | 157 | 314 | 628 | 942 | 120 | 157 | 314 | 628 | 942 | o | 157 | 314 | 628

B,. Tu oéo 0,07 | 006 | 0,05 004 0,03 oéo 0,01 oéo 0,08 | 007 | 006 | 005

tc |11 213l als]s6l7]8]olw] 1] 2] 3
3aganmne Ne5

Hy‘lOK napamuiCIbHBIX MOHOXPOMAaTUYCCKUX nyqeﬁ C )IJ'II/IHOI\/'I BOJIHBI i magacT Ha HaXOJAAIIYIOCAd B

BO3/1yX€ TOHKYIO IUIGHKY C IoKas3aTejaeM mpeiaomseHus N. @ - yronm majeHus Iydew, d -
HauMEHbIIas TOJIIIMHA IJIEHKH, IPU KOTOPOI OTpa’KEHHBIE JTyYl MaKCUMAaJbHO yCUJIEHBI (0CIa0aeHBbI)
uHTepdepeHimen. Mcnonp3ys qaHHbIE TaOIUIIBI 5, BBIOIHUTE CIIEAYIOIIEE:

1. HaWIUTE HEJOCTAIOIINE B TaOJIHIIE BEIMYMHEL;

2. HauepTUTE XOJ1 JIyueil B TOHKOMU TICHKE;

3. YKa)KUTE JTy4H, KOTOpPBIE HHTEP(EPHPYIOT.

Tabmauma 5
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
Bap.
A ’ 550 - 550 | 450 | 700 - 500 - 650 | 680 | 720 | 740 -
HM
d ’ 217 | 125 | 104 94 - 152 | 104 | 104 - 129 | 272 - 255
HM
a 20 30 30 - 30 30 30 45 45 - 45 60 60
n - 1,3 - 1,3 1,3 1,3 - 15 15 15 - 1,28 | 1,28
o2 2 o el e e e el e| e e 8| gl ¢
=5| 5 = = z z z = = = = 5 5 5
o 5 = O O Q Q Q 3] &) &) ) = = =
53 QS =] =] 5 5 5 5 = = = ] 3 ]
SN s S S S S S S S S S s s s
o H = ) ) ) ) ) 3 3] 3] o = = =
> g S > > > > > > > > > S S S




BJ:;‘; 14 15 16 17 18 19 20 21 22 23 24 25 26
/1 ' 500 400 580 650 700 — 470 500 485 — 450 500 —
HM

d ' 248 74 287 253 — 163 — 204 92 88 100 104 104
HM

194 - - 60 — 0 30 45 60 - 0 - 30 45
n 1,33 | 1,47 - 1,33 | 1,33 | 1,38 | 1,38 - 1,33 | 1,33 | 1,33 — 1,5
o2 gl |8l g g gl gl g e el el 2]
=8| 8 |3 s | & | 8| 8| 8| 8| 5| & %| 8| &
=ACH IR s g | g | ¢ | g |le| 2| 5| 5| E| B
S = = O = = = = = = 9] 9] 9] 9] o
g g | > S| g g g | 8| g > | > >| >

3aganmne Neb

Ha ,I[I/I(bpaKI_[I/IOHHYIO peHICTKY HOPMAJIBHO K €€ IMOBCPXHOCTU ITaJacT HapaJIJICJ'IbHHﬁ IIy4O0K CBCTa

JUIMHON BOJIHBI A [TomenieHHast BOMU3M PEHIETKU JIMH3A MPOCHHUPYET TUGPAKIMOHHYIO KapTUHY Ha
9KpaH, YJAJICHHBIM OT JIMH3Bl HA pacCcTOSHUE

L. PaccrosHue Mexay JIBYMs MaKCUMyMaMHu

WHTEHCHUBHOCTHU IIEPBOrO MOPSAAKA HA YKPaHE PAaBHO | Hocrosmuas TU(PPAaKINOHHOW PEIIETKH - d.
Yuco mTprxoB pEMETKU HA €AMHHUILY JIMHBL - N . MakCUMaIbHBIA MOPSIOK CIEKTPa = M, - HUCITO

MaKCUMYyMOB, KOTOpO€ IIpHU 3TOM JaeT peleTkKa - N . Vron Aupakuuy IEPBOrO MOPAAKa - (.

HCHOJ’IBSYSI JaHHBIC Ta6J'II/IIII)I 6, HaWUTH HEAOCTAIINUEC BEIINYUHBI.

Tabmnuma 6
Ne 1 | 2 3] 4|5 | 6| 78|91 |12]|12] 13
Bap.
A w4341 500 |4494|5089| — | — |7002|6976| — | — | — |4492 6497
Lm | - | 112 = 11151 15] 211 -11
| e | 16 [201] — | 15 | 20 | 28 | 30 | 25 | 25 | 30 | 25| 40 | 30
d, | - | - s - | s | - | - lwl|-|-1]a4]-
MKM
nl
P I R B e T A 2 e I N T 1B e
M | — | - | - | — | = | = | = | = | =1 -1=-1-1-
N _ _ _ _ _ _ _ _ _ _ _ _ _
o -l - - -1 -1 == -=-1-=-1=-1-1-1-
BJ:I‘-; 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24| 25 | 26




A, um | 500 [602,4| - 581 |656,3|648,4|700,6 |577,1|598,8|6778| — |6976| -
L, M 2 - 0,8 1 - 1138 | - 1 16 | 25 | 25| 15 2
| , CM - 25 20 - 20 30 30 20 20 | 40 | 35| 25 25
d,mem| 5 - 5 - - - 5 - - - - - 10
103:] 1’\4-1 - 2 - 2 2,5 - - - - - - — —
My — - - - - - - - - - - — _
N — _ — — — — — — — — — — —
0, _ _ _ _ _ _ _ _ _ _ _ _ _
3ananne Ne/

I[Ba HUKOJIA Nl n N2 PacCoI0KECHBI TaK, YTO YIOJ MCXKAY HMX INIOCKOCTAMH NPOITYCKaHHA PaBCH @ .
IO - HUHTCHCHBHOCTb CCTCCTBCHHOI'O CBCTA, MNAaJaromiero Ha I0JIIpu3aTop, |1 - HHTCHCHBHOCTDH
MMOJIAPU30BAHHOI'O CBCTA, IIAJarOIICTO HAa aHaJIu3aTop, |2 - MHTCHCHUBHOCTBH CB€TA, BBIIICAUICTO H3

aHanu3aropa. KoagduiueHT nmoriomeHus cBeta B KaKJI0M HUKOJIS k . Crenenp nojspuzanuu - P.
Wcnionb3yst nanHbie TAOIHIIBI 7, HANTH HEIOCTAIONINE BETUYNHBI.

Tabmuma 7
Ne 1 21 3| 4|5 |6 | 7|8 9|10/ 11| 12] 13
Bap.
o | 7560 | - | 40| - | 45| 30| - | 25|20 | 5 | 20| -

K 0,09 | 0,05 | 0,07 | 0,15 | 0,08 | 0,09 | 01 | 0,11 | 0,06 | 0,07 | 0,12 | 0,14 | 0,22

0’ - 15 12 - 28 16 - 20 - - 11 - 34

L, | 227 ~ | - 81| - 3| - | -] 9| -

14 15 16 17 18 19 20 21 22 23 24 25 26

% 30 - 35 40 45 - 55 60 36 48 - 40 -

k 0,21 | 022 | 0,17 | 0,19 | 0,18 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 | 0,15 | 0,08

B /0' |~ 25 - - 39 18 - - 24 - 26 - 28
T/cMm

b tasg| - | - |ws| - | - | - |.3| - |ua| - | - | -
Br/em




3aganmne Ne8

Ha IMOBEPXHOCTh HEKOTOPOI'0 MaTepuaja rnagact CBET JacToTou V. & - OHEpPIrusa (bOTOHa, nagaromcro

Ha MOBEPXHOCTh, A, - KpacHas rpanuna Gorospdekra, A, . - paboTa BeIXOAA JJIEKTPOHA, V,,  , -

MaKCHMaylbHas CKOpocTh (HoTodaeKTponoB, U, - 3axepxuBaroniee Hanpsokenue. Menonbsys nanubie
Tabmumpl 8, HaWOUTE HENOCTAIOIIME BEIWYMHBL. VICHONb3ys CHpaBOYHBIE TAaOJHIIBI, OMpPEACTHTE

Ha3BaHHE MaTepHUaa.
Tabnuna 8

No
Bap.

1 2 3 4 5 6 7 8 9 10 11 12 13
Ag» 641, 460, 560,

807,
A I el I - e R B R e -2 B e

AB’];D(’ 1,56 - 1,37 - 3,3 - 2,35 - 1,81 - 1,9 - 2,1
3

v,
wo* | - | - ]o8| - | = | -1 -1 -1 - 1 - | - | -
I'g

g,3B | 3,03 — — - 4 — 5 - — - 4,2 _ _

Vil lgpe |~ | - | - | 699 | - | - |704| - | - |870]| -

KM/c

U,.B| - | - | - |24 | - | - | = |134| - | - | - | - |38

14 15 16 17 18 19 20 21 22 23 24 25 26

Bap.
Aov | q5g | 720, | _ 1130, | _ |s70,| _ | _ [s40, | _ | _ | _ | 560,

HM 1 2 2 1 1

Bf])gIX’ _ _ 4.8 — 1,71 - 182 | 2,2 - 145 | 2,58 | 2,35 -
c)

0° (069 | - |15 | - | - | - | = | = | = | = | = | = | -
I'o

g - | - | - | = | =-14|-]-1-1-|-15]-

MAax? - 949 - 998 — - 757 | 775 - 899 | 731 - -
KM/c

U,,B| - | - | - | - [159| - | = | - |18 | - | - | - |134

3aganue Ne9
B tabnumne 9 mnpuBeneHa cokpaimieHHas ¢opMa 3amucu SIepHOM peakiuu. JlaiiTe MOTHYIO 3amuch
peakLyy U HaIUTe SHEPreTUUYEeCKUM BoIX0A B MaB. Vkaxkure Xapakrep peakiuu — 3K30TepMUYecKas
WIH SHAOTEPMHUYECKAS.




4 1
[Ipunsiteie obo3HaueHus: O =, He - anda-vactuma, P = 1H - nporon, N=

2 o "
n=, H - JEUTOH, » - TaMMa-KBaHT, X - MCKOMBIH JJIEMEHT.

1 .
oN - HeiiTpow,

Tabmauma 9
Ne 1 2 3 4 5
Bap.
Peakius 2H(d, p) X *H(X,2p)ex ®Li(d,p) X °Li(d, 2a) X ®Li(d, ) X
Ne 6 7 8 9 10
Bap.
Peakmmsa | °Be(p,a)X °Be(x,2a)d "Li(a,n) X "Li(a,n) X “B(p,2a) X
Ne 11 12 13 14 15
Bap.
Peakmmsa | °Li(n,x)°He YN (a,p) X *Be(a,n) X "Li(p, @) X ®Li(p, ) X
Ne 16 17 18 19 20
Bap.
Peakmmsa | ' B(n,a) X °Li(n, ) X ZH(p,») X *H(p, ) X 2H(d,n) X
Ne 21 22 23 24 25
Bap.
Peakuus ZH(d, y) X ZH(x,p)x *H(d,n) X *O(n,x)*°N *H(x,2n)a
Ne 26
Bap.
Peaxuus | °He(X,2p)a
MeTtoauyeckue yKa3aHusl 110 BBINOJHEHHIO PpacyeTHO-Tpadpuyeckoi padoThl
Homep BapuanTa pacdeTHo-rpaduueckoii  paGoThl  BbIJAeTCA  IIPENojaBaTeleM.

OO6yuaromuecst BeimoaHs0T PI'P Neo 1, 2.

IIpaBuna opopmienns pacueTHo-rpadpuyeckoi padorsi:

1.

2.

3.

4.

5.

6.

DNEeKTPOHHBIM BapuaHT pacdeTHO-TpaduiyecKoil padOThl BBIIOJIHAETCS B JH000 JI0O0M
TEKCTOBOM penakTope 1todom TekctoBoM penaktope (MS Word, Open Office u np.) u coxpansercs ¢
pacmupenueM *.doc, *.docx, B uMeHnu (aiina ykaspiBaeTcs (aMuiIns U HHULHMAIbI aBTOPA;

IlepBpiM nHMCTOM pacyeTHO-Tpaduueckoil PpadOTbl SABIAETCS TUTYJIBHBINA JIKCT,
KOTOpPBI 0OpMIISIETCSI B COOTBETCTBUHU C 00PA3IIOM;
PacuerHo-Tpaduueckas pabora odopmisieTcss Ha CTaHAAPTHBIX JUCTax (opmata A4;
MoJIst: IeBoe — 2,5 ¢cM, nmpasoe — 2,5 cM, BepxHee — 2,5 ¢M, HIbKHee — 2,5 cM;
Mpudt: Times New Roman, MeXCTpOUHBIH MHTEPBaAJl — OAMHAPHBIH, IEPEHOCHI CJIOB
HE JIONyCKaroTCs;
I'paduku, mpuBeeHHbIE B pacueTHO-TpaduuecKoil padoTe, JOHKHBI OBITh BBHITIOTHEHBI
1100 Ha MIJUTMMETPOBOM OyMmare, 6o ¢ momorisro MS Word, Open Office, Excel u np.;

®opmynsl, npuBoauMbie B PI'P, nomkHBl OBITH, KaK MpaBHJIO, 3allMCaHbl CHayajla B

06HI€M BHUJEC, a 3aTEM Y)Ke JOJI’KHA 6I)ITB np0H3Be)1eHa IIOACTAHOBKA UCXOAHBIX TAHHBIX W BBIITOJIHCHBI
HEOOXO/IMMBIC BBIUMCIICHUS; MIPH MOJACTAHOBKE MCXOJHBIX JAHHBIX HY)XHO BHUMATEIBHO CJICIUTH 3a
COOJTIOZICHHEM OJIMHAKOBOH pa3MEpPHOCTH;

7. PCH_IGHI/IG 3a4a4 J0JI’)KHO COHpOBO)KI[aTBCH KpaTKI/IMI/I INOACHCHUSAMU,



8. Bee 3amaum pacuérHO-rpaduueckoid pabOThl JOKHBI BBIMOJHATHCS M OTIABAThCA
IPENOAaBaTeII0 Ha MMPOBEPKY B CPOKH, MPETyCMOTPEHHBIE TpaKOM pabOTHl CTYIEHTOB B TEKYIIEM
CEMECTpE;

9. [Tocne wucnpaBieHHs BCeX OIIMOOK, OTMEUYCHHBIX IPENOAABaTeNeM IIPH IPOBEpKE,
KaxK1as 3a1a4a pacu€THo-rpaduyeckoit paboThl JOJKHA OBITh 3AIIUIICHA.

6. MeToauyecKkue peKOMeH/IAIMH 110 MOJTOTOBKE 00y4Yalomerocs
K IIPOMEKYTOYHOM aTTecTanum

V4eOHbIM IIaHOM MO JUCUMILIMHE (U3MKAa MpeayCMOTpEeHbl —criexyromue  (Gpopmbl
IIPOMEKYTOUHOM aTTECTAL[UU:

1) 3a4er;

2) 9K3aMEH.

[IpoMexyTouHass arTecTalysi HAlpaBICHA HAa MPOBEPKY KOHEYHBIX PE3yJIbTATOB OCBOCHHS
JTUCIUILIAHBL (MOJTYIIS).

dopMa IPOMEKYTOUHOM aTTeCTallMM «3adyeT» M «3a4eT C OLICHKOH» Mpeamnosaraer
ycraHoBlieHHE (akTa CcHOPMHUPOBAHHOCTH KOMIETCHIIMH Ha OCHOBAHWU OLEHKH OCBOCHUS
o0yyaroImuMcsl MPOrpaMMHOIO MaTepuaja II0 pe3ysibTaTaM TEKYIIEero KOHTPOJS JAUCLUILIUHbBI
(MOAys1) B COOTBETCTBUHU C TEXHOJIOTMYECKOM KapTOM.

Ecnu oOyuwaromuiics HaOpaln 3ayeTHOE KOJUYECTBO OaJlJIOB COIVIACHO YCTAaHOBJIEHHOMY
Jana3oHy Mo JUCLUIUIMHE, TO OH CYUTAETCS aTTECTOBAHHBIM.

Takum 00pa3om, MOArOTOBKA K 3a4eTy MPEAINOoJaraeT MoAroTOBKY K ayAUTOPHBIM 3aHATUSAM U
BHEAYJAMTOPHOMY TEKYILIEMY KOHTPOIIIO BCeX (HOPM.

[Ipu moAroTOBKE K 3K3aMEHY II€I€CO00pa3HO:

- BHUMAaTeIbHO U3YYUTh MEPEUCHb BOIPOCOB U OMpPENEIUTh, B KAKUX MCTOYHUKAX HAXOJIATCS
CBeJIEHUsI, HEOOXOAUMEIE ISl OTBETA HA HHX;

- BHHUMAaTEJIbHO MPOYUTATh PEKOMEHIOBAaHHYIO JTUTEPATYPY;

- COCTaBHTbH KPAaTKHE KOHCIICKTHI OTBETOB (TUIAHBI OTBETOB).

[Ipy moBTOpeHHMH MaTepuana HEXeNIaTelbHO WCHOIb30BaTh MHOTO KHUT. (OCHOBHBIM
HUCTOYHUKOM TIOJTOTOBKH K DK3aMEHY SIBJISICTCS KOHCIEKT JIeKIui. Cieayer 3alioMUHaTh TEPMUHBI U
KaTeropuy, IMOCKOJBbKY B MX OINpEAENEHUsX COAepkKarcs MPU3HAKH, IMO3BOJISIIONINE YSICHUTH HX
CYITHOCTh W OTJIMYUTH ITH TOHATHS OT APYTrUX. B X0Je MOATOTOBKM OOYYArOIIMMCS HEOOXOIMMO
oOpaiaTe BHUIMaHHE HE TOJILKO HAa YPOBEHb 3alIOMUHAHUS, HO M Ha CTETIEHb MOHUMAaHUS KaTeropuil u
peaTbHBIX TPOPWIBHBIX MpobieM. [loAroToBka K SK3aMeHy JOJDKHA B Pa3yMHBIX MPOTOPITUSLX
coueTaTh M 3alIOMHHAHNE, M TOHUMaHHe TPOrPaMMHOT0 MaTepuaia. B 3TOT mepuo/ moyie3HbIM MOKET
ObITh OOIIEeHME OOydYaIIMXCs C MpernojaBaTesIMH MO JAWCIHUIUIMHE Ha TPYINIOBBIX U
WHIUBHTYAJIbHBIX KOHCYJIbTAIIUAX.

[ToxarotoBky mo OWJIETY Ha PK3aMEHE HAJ0 HAYMHATh C TOTO, YTO MOMHHTCS Jy4Ille BCETO.
OnHako, TOTOBSICH TIO OTHOMY BOTIPOCY, Ha OTACIBHOM JIMCTE HYKHO TTOCTOSTHHO KPATKO 3aMUChIBATh U
T€ MOMEHTBI, KOTOPBIE «BCIUTBIBAIOTY» B IMTAMSTH U TI0 JPYTUM BOIpocaM OueTa.

Bo Bpewmst sx3aMeHa 00ydaroniiecst MOr'yT TOJb30BaThCS IPOrPaMMO TUCITUIUIMHEI, a TAaKXKe, C
pa3pelieHus IK3aMEHATOpa, CIIPABOYHOM JIUTEPATYPOH.

[To okOoHYaHWM OTBETa HK3aMEHATOP MOXET 3aJaTh OOy4YaroUIeMyCs OTOJHHUTENbHBIE H
YTOYHSIOIINE BOITPOCHI.

[TonoxxutenbHBIM OyJIET CTPEMIICHHE O0YYAIOIMIET0OCs U3JI0KHUTh PAa3IMYHbIE TOUYKH 3PSHHS Ha
paccMaTpuBaeMyro Mpo0seMy, BBIPa3uTh CBOE OTHOIICHHWE K HEH, MPUMEHUTh TCOPETHUSCKUE 3HAHUS
110 COBPEMEHHBIM ITPOOIEMaM.

Cnucok BONPOCOB K 3K3aMeHy (2 Kypc, 3 cemecTp):



1) MaruuTHOE B3aUMOJEHUCTBUE ITOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM WHIYKLIMH.
[TpyHIMI CynIepnO3UIIMY MarHUTHBIX MOJIEH. BEKTOp HANPsS>KEHHOCTH MarHUTHOTO MOJIS.

2) 3akoH Awmrmepa. BzaumopeiicTBue mnapallieIbHBIX — TOKOB. Cuna Jlopenua
(97eKTpUyYecKasi 1 MarHUTHAsi COCTABJISIOILNIE).

3) 3akoH buo-Caapa-Jlamnnaca u ero npuMeHeHHE K pacueTy MarHUTHBIX IOJIEH NpsSIMOro
1 KPYrOBOI'O TOKa, OTPE3Ka MPOBOJA C TOKOM.

4) Teopema o0 1HUPKyIAIMM (3aKOH IIOJHOTO TOKAa). MarHuTHOE IHOJE COJIEHOMJIA U
topoua. ITorox BekTOpa MarHuTHOM MHAYKuMU. Teopema ["aycca ans marHutHoro noss. Padora no
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

5) JIBM>KEHHE 3apsSKCHHBIX YACTHIL B AJIEKTPUYECKUX U MArHUTHBIX MOJISAX.

6) MarsuTHO€E 110JIe U MAarHUTHBIN JUIIOJIBHBIA MOMEHT KpyroBoro toka. Hamarnudyenue
MarHeTUKOB.  3aBUCHUMOCTb  HAMarHMYEHHOCTM  OT  HANPSDKEHHOCTHM  MarHUTHOIO  IOJISA.
HampspkenHocTs  MarHuTHOro mnosst. CBsi3b  BEKTOPOB MAarHUTHOW HMHAYKLMH, HAIpPSKEHHOCTH
MarHMTHOTO IOJS ¥ HAMArHUYEHHOCTH. 3aKOH IIOJIHOIO TOKa JJIi MarHUTHOIO IOJIS B BEILIECTBE.
MarnuTHast IpOHUIIAeMOCTh. MarHuTHast BOCIPUMMYUBOCTE. Kitaccudukanys MarHeTHKOB.

7) JluaMarHeTuKy, napamMarHeTMkd u (QeppomarHetukud. ['paHuuHbBle YyCIOBHS Ha
MOBEPXHOCTU pa3jena JBYyX MarhHetukoB. ['ucrepesuc. KpuBass HaMarHMYMBaHHS, OCTAaTOYHAs
UHAYKIUS U Ko3puuTuBHas cuia. Touka Kropu. OO0beMHas IUIOTHOCTh SHEPTUU MArHUTHOTO IOJIS B
BEILECTBE.

8) OnexrtpoMarauTtHasg HHAyKOusA. llpaBuno JleHnma. VYpaBHeEHHME 3JIEKTPOMarHUTHOU
uHAyKuuu. CamouHaykiusi. WHIYKTHMBHOCTH COJEHOMZA, TOPOWUJA. DHEPIrUs MarHUTHOTO IMOJIS.
BuxpeBoe snexrpudeckoe nojue. Tok cMmemenus. Cucrtema ypaBHeHUN MakcBemia B MHTErpajibHOU
dopme u (PU3MUECKUI CMBICI BXOIANIMX B Hee ypaBHeHHWi. Cucrema ypaBHeHWT MakcBemia B
nuddepernuanbHol hopme.

9) WNurepdepentius crera. [lpunmmn [roiirenca. Korepentneie BomHbL [lomydenHwue
KOTE€pEeHTHBIX Jydyel. Ontuyeckas mmHa nytd. Ontudeckas pasHoCTh xona. HTepdepeHIus cBeTa oT
JIBYX KOTEPEHTHBIX HCTOYHUKOB: YCIIOBUE MaKCUMyMa U MUHUMyMa. MIHTepdepeHins cBeTa B TOHKUX
IUICHKaX: TII0JOChl pPaBHOM TOJIIMHBI W pPaBHOIO HakioHA, Koinbla Herotona. I[lomydenne
unrtepdepenuu (Meron FOHra).

10) Hudpakuus ceera. [lpunnun I'oiirenca-®penens. Merox 300 @peHens: aMIUIUTYyaa
pe3yNbTUPYIOLIEro KojiebaHus, Iuiouaab m-ii 30Hbl DpeHens, paauyC BHEIIHEH TI'PAHULIBI 30HBI
Openens. Hudppaxius Dpenens (audpaxkuus B cxopsmuxcs nydax). Judpakuus Ha Kpyriom
orBepcTuu U nucke. Judpaxnus @paynrodepa (nudpakuus B napaienbHbix gydax). Judpaxmus Ha
menu. Audpaxius Ha 1udpaKIIMOHHON pelIeTKe.

11)  BsaumopeiicTBHe cBeTa ¢ BemiecTBOM. Paccesinue 3akoH Pames. ucnepcus crera.
Jucnepcus nokasarens mpeomiieHus BeniecTsa. [Ipenomiienue cBeTa B mpu3Me.

12) [Tonsipuszanusa ceera. Ilnockocts mosspuzanyu. ECTeCTBEHHBIM W NOJSPU30BAHHBIN
cBeT (JIMHEWHO M 3umnTHyeck). CreneHs nosspusanuu. 3akoH Mamoca. [onspuzanus ceeta npu
OTP&KEHWH W TMPEIOMIICHMM Ha TpaHULE JABYX JHMAJIEKTPUKOB. 3akoH bprocrepa. JIBoiiHOE
aydernpenomieHre. OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIH JTy4H.

13)  TemnoBoe u3inydeHHE U €ro XapakTepucTUKH. OCOOCHHOCTH TEIUIOBOTO H3JTyYCHHS.
AbcomotHo yepHoe Tenmo. 3akoH Kupxroda. 3akonsl Credana-bonmpiMana u cmerieHust Buna.
®opmyna Panes-/Ixunca.

14)  KsanrtoBas rtunoresa [lnanka. ®opmyna [lnanka ans yHUBEpCaIbHOH (QYHKIIMU
Kupxroda. KsantoBas rumoreza DitHmreitHa. 3akoHbl porodddexra. Macca u ummnynbe (HoToHa.
Hasnenue ceeta. Ipdext Komnrona.

15)  Ilmamerapuas mojmens aroma. OmbiTel Pesepdopaa mo paccesHuto a-dactuil. Mojenb
atoma Pesepdopna, ee mnpobiembl. OMIUpUYEcKHe CepHalibHbIe (OPMYINbI CIEKTpa BOJIOpOJA:
Jlatimana, bampmepa, [lamena u ap., o6obOmennas ¢opmyna. Ilocrynater bopa. Mogens aroma
Pesepdopna-bopa.

16)  KopmyckynspHO—BOJHOBOH ayaian3m MaTepuu. I'unoresa ae bpoiins. CBsi3b BOJIHOBBIX
U KOPITYCKYJISIPHBIX XapaKTePUCTUK MUKpodyacTuilbl. COOTHOIIEHUE HeolpeneleHHocTel [ elizenoepra



JUIsl KOOpAMHATBl U HMMITYJIbCA, 3HEPTUH M BpeMeHH. OCHOBHOE ypaBHEHHE KBAaHTOBON MEXaHMKH.
O6mee ypaBHenue lllpenunrepa m ero “craryc”. YpaBuenue Illpenunrepa njsi cTanroOHApPHBIX
cocrosuuii. CoOCTBeHHBIE (YHKINH, COOCTBEHHBIE 3HAYeHHMsS HHepruu. Yactuma B OJHOMEPHOMH
PSIMOYTOJIBHOM MOTEHIIMAIBHOM sIMe ¢ OECKOHEYHO BHICOKMMH CTEHKAMH.

TunmoBo# BAPHAHT 3K3aMEHALIMOHHOI0 OWJIeTa:

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHNM S POCCUMCKON ®EJIEPAIIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«MYPMAHCKHWI I'OCYJAPCTBEHHBIA TEXHUYECKHWM YHUBEPCUTET»
WHCTUTYT apKTUYECKUX TEXHOIOTUN
HauMeHoBaH#e CTPYKTYPHOTO TIOIpa3IeIICHUs
Kadenpa mopckoro HedrerazoBoro jiena u Gusnku
HanmenoBanue kadeaps
Hamnpasnenue u HanpaBiaeHHOCTH (poduis) moaroroBku 20.03.01. Texnocdepras 6e30macHOCTb

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1o y4eOHOM nucuurinae Gusuka

1. Teopernueckuii Bonpoc Nel. 3axon buo-Capapa-Jlamiaca u ero nmpuMeHEHHE K pacyeTy
MarHUTHBIX TOJIEH.

2. Teopernyeckuii Bompoc Ne2. HHTepdepeHnns cBeTa B TOHKHX IUIEHKAX: IMOJIOCH paBHOU
TOJIIMHBI U PAaBHOTO HAKJIOHA, Kosblia HeloTOHA.
3. Teopernueckuii Bompoc Ne3. KanToBas rumnoresa DWHIITEHHA. 3aK0HBI GoTOdIPDEKTA.

3apenyrommii  kadenpoit MHI Tu® / Bacéxa M.B./

«  » 2022 r.




