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O0mme nmooKeHNs

[enb METOAWYECKUX MATEPHAJIOB MO OCBOCHUIO JUCIMILIMHBI - 00ECIIEYUTh 00YydJaroeMycs
ONTUMAJILHYIO OPraHH3aIMIO MpoIecca M3YYCHHS IUCIMILIMHBI, a TAKKe BBINOJHEHUS Pa3IMYHBIX
(hopM caMOCTOSTEIBHOMN pabOTHI.

OcBoeHHE JUCHUIUIMHBI OCYIIECTBIISICTCS HA AyIAWTOPHBIX 3aHATHSAX © B TIpoIecce
CaMOCTOSITENIbHOM paboThl 00ydaromuxcsi. OCHOBHBIMU BUAAMU ayJUTOPHON pabOThI O AUCLUILIMHE
SBIISIFOTCSL 3aHATHUS JIEKIIMOHHOTO M CEMHHApCKOro THma. KoHKpeTHbie (OpPMBI ayIUTOPHON pabOTHI
oOyJaromuxcss TPEJCTaBICHbBl B Y4eOHOM IulaHe oO0pa3oBaTeNbHOH NPOTpaMMBl U B PabOYHMX
porpamMmax JTUCIHILIHH.

W3yuenne pekoMEHAyeTcs HadaTh C O3HAKOMJIEHHS C pabodell MporpaMMoil TUCHUTUIMHBI
(Mozyns1), ee CTPYKTYpO U cosepkaHueM, (POHIOM OLIEHOYHBIX CPE/ICTB.

Paboras ¢ paGoueit mporpammoii, He00X0AMMO 0OpPaTUTh BHUMaHUE Ha CJIEIYIOIIee:

- HEKOTOPbIE pa3/eibl WM TeMBI JUCHUIUIMHBI He pa30MparoTCcsl Ha JICKIUAX, a BBIHOCITCS Ha
CaAMOCTOSITEIbHOE HM3y4YeHHE [0 PEKOMEHJYEeMOMY IIepeYHI0 OCHOBHOW U  JOTMOJHHUTEIHHOMN
JTUTEPATyphl U y4eOHO-METOJMUECKUM pa3padoTKaM;

- YCBOGHHE TEOPETHYECKHX IIOJIO)KCHNH, METOJIWK, pacuyeTHBHIX (OpMyJ, BXOJAIIUX B
CaMOCTOSITEIIbHO HM3yYaeMble TEMbI TUCIHMILIHHBI, HEOOXOJAUMO CaMOCTOSITEIbHO KOHTPOJIUPOBATH C
MTOMOTIIBIO BOTIPOCOB JIJIsI CAMOKOHTPOJIS;

- COJIep)KaHHWE TeM, BHIHECEHHBIX HA CaMOCTOSITEIBHOE M3YyYeHHE, B 00S3aTEIHHOM MOPSIKE
BXOJIUT COCTABHOW YaCThIO B TEMBI TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOM aTTECTAIUH.

Kaxmass pabGouas mporpamMma IO JWUCHUIUIMHE COMPOBOXKIAIOTCS  METOHUECKUMHU
MaTepHallaMH 110 €€ OCBOCHUIO.

OtnenbHBIE Y9€OHO-METOAMYECKUE PAa3pabOTKH IO JUCIUIUIMHE Yy4YeOHBIC ITOCOOMS WIIH
KOHCIEKThI JIEKIMH, METOAMYECKHE PEKOMEHJALMU 110 BBINOJHEHHUIO JIAOOPAaTOPHBIX paboT u
pelIeHuIo 3a1a4 U T. 1. pazmenensl B OUOC MAY.

OO6yuaromumMcsi pEeKOMEHAYETCs MOJyduTh B OuOmuoreke MAY yueOHyr0 JuTEparypy,
HeoO0X0AUMYIO JUIsl pabOThl HAa BCEX BHUJAAX AYAUTOPHBIX 3aHATHH, a TaKKe JUIl CaMOCTOSITEJIBHOM
paloOTHI O U3YYEHUIO AUCLUIINHBI.

Bunpl yueOHOM paboThl, CPOKM UX BBIIOJIHEHUS, 3aIIJIAHUPOBAHHbIE 110 JUCIMILUIMHE, a TaKXKe
cucTeMa OLCHUBAHUS PE3yJbTaToOB, 3a()MKCHPOBAHbI B TEXHOJIOTUYECKOH KapTe JUCLUIUIMHBL:

Tab6auna 1 - TexHosioruyeckasi KapTa TeKylIero KOHTPOJIA U MPOMeKYTOUYHOIH aTTeCcTAlUM 10
aucuunanae pusnka 1A o4Hoil popmbl 00ydeHHsi (IPOMEKYTOYHASL aTTeCTAIMS — IK3aMeH, 2
Kyp¢, 3 cemecTp)

Ne 3adyeTHOE KOJIHYECTBO I'padux
KonTpoabHble TOUKH 0aJ1J10B MPOXO0KAEHHU s
min min (Hemean
caaum)
Texyuuii KOHTPOJIb
1. | BeimonHeHue u 3amura 1adopaTopHbIX padoT. 12 16 ITo pacnincanuto
2. | IlpakTHueckue 3aHATHS. 12 16 Ilo pacnicanuto
3. | Pacuerno-rpaduueckas padora (PI'P) 12 16 ITo pacnincanuto
4. | Ilocemenue 3aHATHI 12 16 ITo pacniicanuto
5. | CBoeBpeMeHHas caya KOHTPOJIbHBIX TOUYEK 12 16 ITo pacniicanuto
UTOI'O 60 80
IlIpome:xyTOoUHAA aTTeCTAIUS
JK3aMeH 10 20 DK3aMeHalOHHAas
ceccHst
HUTOI'OBBIE BAJUIBI IO JUCIUIIJIIMHE 70 100




Tabauua 2 - TexHoJIOrHYecKasi KApTa TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOH aTTecTaAlMU 1O
aucuuIuInHe GU3NKa Ui 04HOH (pOopMBbI 00yueHHs (MPOMEKYTOUYHASI aTTeCTALMA — «3a4yeT», 1
KYPC, 2 cemecTp)

3auerHoe
I'padux
KOJIN4eCTBO
Ne KouTtpoabHble TOUKH MPOXO0KIEHUS
0aJI0B
min | max (Henesu caaum)
Texymuii KOHTPOIb
1. | BeimonHeHue U 3amuTa J1abopaToOpHbIX padboT 12 20 ITo pacnmcanuto
2. | Ilpaktuyeckue 3aHATUSA 12 20 Ilo pacnmcanuto
3. | Pacuerno-rpaguueckas pabora (PI'P) 12 20 ITo pacnmcanuto
4. | Ilocemenue 3aHATUI 12 20 ITo pacnmcanuto
5. | CBoeBpeMeHHas cjadya KOHTPOJIBHBIX TOUEK 12 20 ITo pacnmcanuto
HUTOIo 60 100

IIpome:KyTOUHASI ATTECTAIUS «3a4eT»

| MTOTOBBIE BAJLIBI IO IMCHAIIMHE | 60 | 100 | 3aversas memens

PaGora mo wW3y4eHHIO AWCHUIUIMHBI JOJKHA HOCHUTh CHUCTEMaTHYecKuil xapakrtep. Jlis
YCIIEIIHOTO YCBOEHMsI TEOPETUYECKOTO MaTepHaja IO MpelaraeMoil AUCHUIUINHE HEoO0XO0IUMO
peryispHO ToceuiaTh JIEKIIMHU, aKTUBHO padOTaTh HAa Y4eOHBIX 3aHSTUSIX, BBINOJIHATH MUCHMEHHBIE
paboTel MO 3a/JaHUI0 TIPENojaaBaTess, I[EepeUYnThIBaTh JIEKIMOHHBIA MaTepuall, 3HAYMTEIbHOE
BHHMAHUE YJEIATH CAMOCTOSATEIBHOMY N3YYCHHUIO TUCLUIUIMHEIL.

BaXHBIM yCIIOBMEM YCICIIHOTO OCBOEHUS JUCUUIUIMHBI SABJIACTCA CO3JaHHE CAMHUM
oOyJaromuMcsl CUCTEMBbl MPAaBWIIBHOM OpraHM3aluu TPy[a, NO3BOJISAIOIIEH pacHpelenuTb y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHHU € KAJIEHAAPHBIM YUYE€OHBIM Irpaukom.

1. MeToanyeckue peKoOMeHAAIUH NPU padoTe HA 3AHATHAX JIEKIIHOHHOT0 THIIA

K 3aHATHSAM JIGKIIMOHHOTO THIIA OTHOCATCSA JICKIMW M HWHBIE Y4eOHbIC 3aHATHS,
IpeIyCMaTPUBAIONIME IPEUMYIIICCTBEHHYIO Iepeaady yaeOHo HH(pOpMaIMK MTPEroaBaTeieM.

Jlekiust mpeacTaBiiieT coOO# IMOCHIeIOBATEIbHOE H3JI0XKEHHE IIperogaBareieM yueOHOro
MaTepuajia, KaK MPaBUIO, TEOPETHIECKOro Xapakrtepa. Llenb JEKIMOHHOTO 3aHATHS — OpTraHH3arlus
IICJICHANIPABJICHHON IMO3HABATEIPHON JICATCIILHOCTH OOYYarOIIMXCS IO OBJIAJCHUIO MPOTrPaMMHBIM
MaTepHuaaoM yueOHOM TUCIUIINHBI (MOIYIs).

B psape ciyuaeB JieKnus BBIMONHSET (YHKIUIO OCHOBHOTO WCTOYHHKA WH(POpPMAINH,
HaTpUMep, TP OTCYTCTBHHM YYECOHHMKOB M y4eOHBIX MOCOOWH; B Cilydae, KOTJIa HOBBIE HaydHBIC
JaHHBIC TI0O TOH WMJIM WHOW TeME HE HAIUIM OTPaXCHUs B YUYCOHMKAx; OTJCIBHBIC Pa3/eiibl U TCMBI
OYEHb CIIOXKHBIC I CAMOCTOSTEIILHOTO U3yUCHHUsT 00YUJaIOIIUMUCS.

B xone mpoBeneHHs 3aHATHH JIEKIIMOHHOIO THMA HEOOXOJUMO BECTH KOHCIIEKTHPOBAHHE
M3JIaraeéMoro mpernojaBaTeieM MaTepraia.

Hawnbonee ToyHO M 1OAPOOHO B XOJE JEKIIMH 3aIUChIBAIOTCS CIASAYIOIINE aCleKThl: Ha3BaHHE
JIEKIMU; TUTAH, UCTOYHUKH HHQPOPMAIMH MO TeMe; IMOHSATHUS, ONpEAeTICHHs; OCHOBHBIE (DOPMYIIBI;
CXEMBI; TPUHITUTIIBI; METO/Ibl; 3aKOHBI; TUTIOTE3bI; OIIEHKH; BHIBOABI U IPAKTHUECKHE PEKOMEH AT H.

KoHcriekt — 3TO He TOdYHas 3alucCh TEKCTa JIEKIWH, a 3alHuCh CMBICIA, CYTH Y4eOHOM
nHpopmanuu. KoHCHEKT muimercs s MOCASAYIOMIEro YTEHUS W 3TO 3HAYMUT, YTO (OPMBI 3alUCH
ClieyeT NenaTh TaKUMH, YTOOBI MX MOXHO OBUIO JIETKO M OBICTPO MPOYHUTATh CIYCTS HEKOTOPOE
BpeMsi. KoHCIIeKT oinkeH o0ieryat IOHMMaHue U 3allOMUHAHUE yaeOHOM nH(opMaIuu.

PekoMmeHnyeTcss 3amaBaTh JIGKTOPY YTOYHSIONIME BOMPOCHI C IENBI0  YIIIyOJNeHUS
TEOPETUUYECKHUX TOJIOKEHUHN, Pa3pelIeHrs] MPOTUBOPEUUBLIX cUTyaluid. [Ipyn MOAroTOBKE K 3aHATHSIM
CEMHUHAPCKOTO THUIIa MOXKHO JOpabaThIBaTh CBOW KOHCIIEKT JIEKIIUH, JeNiasi B HEM COOTBETCTBYIOIIHE
3aMKCH U3 U3YYCHHOH JINTepaTyphl, YKa3aHHOU B paboueil mporpaMme AUCIUTUIMHBI (MOIYIs).

TemaTuKa JeKIMii gaeTcst B pabodeii mporpaMMe TUCIMILIMHBI (MOIYIIS).



2. MeToauueckue PCKOMEHIAIIMA 110 IIOATOTOBKE " paﬁoTe Ha MPAKTUIECCKUX H
naﬁopaTopme 3AaHATHUAX

IIpakTHyeckoe 3aHsiTHe — 3TO (OpPMa OpraHU3aIMKM YU4eOHOTO MpoLecca, MPEANoIararomas
BBIIIOJIHEHUE CTYJIEHTaMH 110 33JaHUI0 U 0] PYKOBOJACTBOM IIPEIOAABATENS OJHON WM HECKOJBKHX
IpaKTU4YecKux padoT. M eciam Ha JEKIUMUM OCHOBHOE BHUMAHHE CTYACHTOB COCPEIOTOYMBAETCS Ha
pPa3bSICHEHUU TEOPUU KOHKPETHON Y4eOHOW MUCIUIUIMHBI, TO MPAKTUYECKUE 3aHATHUS CIIYKaT s
oOy4eHHs METOJ]aM e¢ NMpUMEHEeHHs. [ TaBHOM MX LEeNbIo SBISETCS YCBOCHHE METO/1a MCIIOJIb30BAHUS
TEOpHH, MPHOOPETEHHUE NPAKTHYCCKUX YMEHUW, HEOOXOTUMBIX IS HW3YYCHHS ITOCIICIYIOIINX
JUCITUTLITUH.

[ToAroToBKY K IPaKTUYECKOMY 3aHSATHUIO JIyYllle HAYMHATh CPa3y e MOCIIE JIEKIIMU TI0 TaHHOU
TeM€ WIM KOHCynbTauuu mpenogasarens. Heobxonumo mnonoOpare suTeparypy, KoTopas
pEeKOMeHI0BaHa JJIsi MOATOTOBKM K 3aHATHIO U MPOCMOTpeTh ee. JItobas TeopeTnueckas mnpoOiema
JOJI’KHA OBITh OCMBICIIEHA CTY/IEHTOM C TOUKH 3PEHUS €€ CBS3H C PeaIbHOM KU3HBIO U BO3ZMOKHOCTBIO
pean3alnuy Ha IPaKTHKE.

Taoauna 3. — [NepevyeHb NPaKTHYECKUX 3aHATHH
Ne
n\n

1 2

Ounas ¢popma

1 Kypc, 2 cemectp
KunemaTtnka moctymarenbHOTO M BpPalaTeIbHOTO IBHKCHUSI.
JluHamuKa NOCTYNaTeNbHOTO TBUKECHHUS.
JluHamuka BpaliaTebHOTO IBHKEHUSI.
MonexkynsapHO-KMHETHYECKasi TEOPHs. DJIEMEHThI CTATHCTHYECKON (DU3HKH.
OCHOBBI TEPMOJAMHAMHUKH.
DNeMeHTHI (PU3HUIECKON KHHETHUKH.
DJIEKTPOCTaTHKA.
DIEKTpUUECKOE MOJIE B BEIIECTBE.
[ToCTOSIHHBIN AIIEKTPUUYECKUI TOK.

2 Kypc¢, 3 ceMecTp

Tembl NPaKTHYECKUX 3aHATHH

OO N0 DWW IN| -

Maruetusm.

DJIEKTpOMarHuTHas MHIAYKIUS. Y paBHeHUs: MakcBea.
["apMonnueckue kojaebanus. IIEKTPUUECKUE KOICOaHMUsI.
WnTtepdepeHims MOHOXPOMATUYECKUX BOJTH.
Judpakuus cera. [longpuszanus ceeta.
B3anmMoielicTBrue cBeTa C BEIIECTBOM.

W3nydyenue yepHoro tena.

BsaumoneiictBue GOTOHOB € AJIEKTPOHAMH.

BousiHOBBIE CBOMCTBA YaCTHLL.

OO INOOTA|IWIN -

Pemenne 1100011 3a1a4M CKIaAbIBACTCH M3 YeThIpPeX 3TANOB:

1. AHanmu3 coJiepKaHus 3a7a4uu, KpaTKasl 3aliCh YCIOBUI U TpeOOBaHMIA,
2. [Towuck crocoba perieHns: ¥ COCTaBJICHUE €ro TUIaHa,

3. Pemienue 3a1a4un, npoBepKa MPaBUIBHOCTU U 0(OPMIICHUE PEIICHUS;
4. OO6cyxieHne pereHus 3aaauu.

IlepeyeHb KOHTPOJILHBLIX BONMPOCOB, KOTOPbIe MOTYT ObITH PEKOMEHIOBAHBI /sl NMPOBEAEHUsI
aHaAJIN3a YCJIOBHUS 3aa4N:

1. O kakoM 00BeKTe (MaTepuanbHasi TOUKa, TBEPAOE TENO, UACaTbHBIN ra3, pealbHbIH ras,
TOYCYHBINA 3apsij, 3apsDKEHHOE TeNO, JJEKTPUUYECKOE IOJie, MarHUTHOE MOoJie W T.N.) UAET peuyb B
3ajayge?



2. O kakoM siBJIeHUH (IBIKEHHE, HATPEBaHUE, OXJIAXKICHUE, PACIIUPEHUE, CKATHE H T.JI.)
UJET pedb B 3a/1a4e?

3. B kakux ycroBusix HaX0IUTCS OOBEKT?

4. B kakux ycinoBusiX poTeKaer siBjieHue (mpoiecc)?

o. Kakyro BenuunHy (XapakTepuCTUKY 0ObEKTa UITU SIBJICHUSI) HyKHO HaWTH?

6. 3HaeTe JIM Bbl ONpEeACICHIUE UCKOMOM BEIUYUHbBI?

1. Pa3mepHoiil unu 6e3pa3mMepHOi sBiIsseTCS UCKOMas BETMYMHA?

8. CkansipHO! WM BEKTOPHOM SIBJIIETCS UCKOMasl BEIMUMHA?

9. W3BecTHa 11 BaM eIMHULIA U3MEPEHUS HCKOMOW BEJTMYMHBI?

10. B enuHMIax KakoW CHCTEMBI HY)KHO CUUTATh UCKOMYIO BETHYHHY?

11.  IlocTosiHHa MM EpeMEHHA UCKOMasl BEJIMYMHA B IIPOLIEcCce, ONMCAaHHOM B 3aj1aue?

12. Kaxue BeTMYMHBI JaHBI B YCIOBUU 3a7auu?

13.  3naere M BBI ONpeACTCHUS 3aJaHHBIX BEITUIHH?

14.  ConepwuT i yCIOBHE 3a/1a4ll BEJIMUMHBI, 33/1aHHbIE B HEIBHOM BHJIE?

15.  3HaueHus KakMX BEJIMYUH HYXKHO B35Th U3 CIIPABOYHBIX TAOIUI?

16.  MoskHO 1H sBIIeHHE (TIPOIIeCC), ONTMCAHHOE B 3a/1aue, N300pa3uTh CXeMaTHIHO?

17.  IlpumepHblil myaH pernieHus HeCTaHIapTHBIX 3aau:

18.  Mmeercst 1 MeXy HCKOMOW M 3alaHHBIMH BETMYMHAMHU KOCBEHHAs! (DyHKIIMOHATbHAS
CBS3b?

19. BcnomuuTe, penianach Jii BAMU paHee aHaJIOrnyHas 3agaqa’

20. MOoHO 11 B JTaHHOM 3a7ja4ue MPUMEHHTH 3TOT K€ METOJ| pelIeHUs?

21.  MoxHO 1 pa30UTh 3a/1a9y Ha HECKOJILKO 00Jiee MPOCThIX?

22.  MOXHO JI1 PEIINTh 3a7a4y B IPEACTbHBIX CIydasx?

23.  Henwss nmu 3amauy copmynupoBarh nHaue?
24.  MoxHo 1 mpuayMaTh OoJiee JocTynHyro 3anady? bosee o6myro? bonee yactayio?

IMocsenoBaTe/IbHOCTDH ONEePALMIA IPH PellleHUH 3a1aY:

Kakas BenuuuHa omnpenensiercs B 3a/1a4e;

OOBbeKT UM sIBJIeHHE, O KOTOPOM UJET pedb B 33/1a4e;

3HaueHUs BEIMYMH, YKA3aHHBIX B TEKCTE 3aJ1auu;

3HaueHUs BEIMYUH, B3ATHIX U3 TAOJIUI] U CIPABOYHHKOB.

UucnoBble 3HAaUEHUS BCEX BEIMYMH pekoMeHayeTcsi Opath B CH, eciu 3T0 cnenuanbHo
HE OTOBOPEHO B YCJIOBHUH 33Ja4H.

6. Boibop maTtemartnueckoil Mojenu Uil onucaHus  (U3MYECKOTO  Ipoliecca,
npuBeACHHOTO B 3amade. OOocHOBaHHME Takoro BbiOOpa. HeoOxomumo y4MTHIBaTH, 4TO
MaTeMaTH4ecKas MOJEeb - 3TO TOJbKO MPHOIMKEHUE K JEHCTBUTENHLHOCTH, HO BCETJa UMEETCS OT-
JTU4He OT Hee.

ogrwdE

7. CocraBneHue cHUCTEMbl YypaBHEHMH (3amuch (OpMyi), CBS3bIBAIOIIEH HMCKOMYIO
BEJIMYUHY C BEJIMUYMHAMM, 33JJaHHBIMU B YCIIOBUH 3a/1a4H.

8. [IpoBeneHne  HEOOXOAMMBIX  MaTeMaTUYECKUX  HpeoOpa3oBaHM U BBIBOA
OKOHYATeJIbHOTO YpaBHEHUS 3aJauul (pelieHue 3a1auu B 00IeM BHJIE).

9. IIpoBepka pa3MepHOCTEW: ecliM OHHM COBNAAAOT B O0EMX 4YacTsIX PaBEHCTBA, TO 3TO
NEepPBbII MPU3HAK MPaBUILHOCTH MOJIy4EHHON BaMU (hOPMYIIbI.

10.  ITlogcraHoBKa B KOHEUHYIO (DOpPMYJy YMCIOBBIX 3HAYEHUH BEJIWYMH U BBIYHCIICHHE

pe3yibTara. HOMHI/ITC, YTO YHCJIO 3HaydallluX I_II/ICI)p B KOHCYHOM pE3YJIbTAaTC ONPCACIIKICTCA HC
BO3MOKHOCTAMH MUKPOKAJIBKYJIAATOPA, a IpaBUJIaMA HpI/I6J'II/I)KeHHLIX BBIUMCIICHUH.

11. OI_[CHKa MOJIYYCHHOTO pe3yjibTaTa C TOYKU 3pCHHA 3ApaBOTO CMBICIIA (pCSYHBTaT
HAOJIKCH COOTBCTCTBOBATH PCAJIBHOCTH U OBITh pa3YMHLIM)

AHaJM3 peleHns 3a8a4n:
1. Emeé pa3 BHUMaTENbHO IPOCMOTPUTE YCIOBHUE 33JaUd U XOJ €€ PELICHUS.
2. BergenuTe TeopeTHuecKre NOJ0KEHUS, UCXO0I U3 KOTOPBIX Bbl PEIINIIM 3aa4y.
3. BcnoMHuTE, BCTpedanuch Ji BaM paHee 3a7add TaKoro THIIA.



4. [lombITaliTech OTHICKATh HOBBIK, OoJiee palMOHAIBHBIN WM Oosiee OOmMHUN cHocod

pelieHus 3a/1a4u.

o. BrisiBuTE TO MOJIE3HOE, YTO A0 BaM PELICHUE TAHHOM 3a/1a4uu.

6. O06001TE pe3yapTaT peleHus TON 3a/1auu U MOJAyManTe, PU PEIICHUH KaKuX 3a/1a4

BBI MOTJIM OBI MCIOJIB30BATH €r0 B JAIbHENUIIIEM.

IIpumepHoe cofepxaHue NPAKTHYECKUX 32IaHUM

1)

2)

3)

4)

1)

2)

3)

4)

5)

6)

1 kypec, 2 cemecTp.
KunemaTnka nocrynarejbHOro ¥ BpamaTeibHOI0 IBHKEHHS.

JIBr>KeHHE MaTepHalIbHOM TOYKHM 3a1an0 ypasHenuem T(t) = A+ (1 cos ot sin ot), rae A
= 0,5 M, ® = 5 pan/c. Haueptuth TpaekToputo Touku. OnpenenuTb MOIylIb CKOPOCTH U
MO/TyJTb HOPMAJIBHOTO YCKOPEHHS.

Touka nBukercss B IUIOCKOCTH (Xy) mo 3akoHy: x=A-t, y=At-(1-at), tne A u ao -
MOJIOKUTEIHBIE TIOCTOSHHBIE, t - BpeMsI.

Haiitu: a) ypaBHeHHME  TpaeKTOpMM TOYKM  Yy(X); H300pa3uth ee rpaduk;
0) CKOpOCTh M  YCKOpEHHE TOYKM B  3aBUCUMOCTH  OT  BPEMEHHU;
B) MOMEHT BPEMEHH, B KOTOPBIH BEKTOP CKOPOCTH COCTABJISIET Yrosl /4 ¢ BEKTOPOM

YCKOpPEHHSL.
JIBI>KEeHME TOYKH TIO OKPYKHOCTH paaumycoMm R = 4 M 3amaHo ypaBHeHuneMm & = A + B+t +
C-tz, rme A=10m B=-2wm/c, C=1 M/c?. Haittn TaHT €HIIMAJIbHOE HOPMAJIbHOE U

MOJTHOE YCKOPEHHS TOUKH B MOMEHT BPeMEHH t = 2 C.
Komneco Bparmaercsi BOKpyr HEMOJBMKHOM OCH TaK, YTO YTOJ €ro MOBOPOTAa 3aBUCUT OT
BPEMEHH KaK () = At rie A = 0,2 paz[/cz. Haiitn nmosiHOE yckOopeHHE TOYKH Ha 0007e
KoJieca B MOMEHT BpPEMEHH 2,5 C, €CJIM JMHEWHass CKOPOCTh TOYKUA B 3TOT MOMEHT 0,65
M/c.

JAuHaMMiKa MOCTYNAaTeJbHOr0 U BPamaTeJbHOro0.
Illap maccoit 10 xr u paguycom 20 cM BpamraeTcss BOKPYT OCH, IPOXOSIICH dyepe3 ero
LIEHTp. YpaBHEHHE BpallleHUS I1apa uMeeT BUa ¢ = A + B-t? + C~t3, rne B=4 paz[/cz,
C=-1 paz[/c3. Haiitn 3akoH W3MEHEHUs MOMEHTa CHJI, JCUCTBYIOIIMX Ha IIap.
OnpenenuTb MOMEHT CHUJI B MOMEHT BpeMeHH 2 C.
Ha onHopoanslii criomHo nriiMHApP Macchl M U paguyca R HamoTaHa jierkas HUTh, K
KOHITY KOTOPOH MPUKPEIUICHO TeJ0 Macchl m. B MmomeHT t = 0 cucremMa npuiia B
newkeHue. [Ipenedperas TpeHUEM B OCH MIWJIMHJIPA, HAWTH 3aBUCUMOCTH OT BPEMECHU:
a) YIrI0BOM CKOPOCTH HIJIMHAPA; 0) KHHETUYECKOM SHEPTUU BCEH CUCTEMBI.
['opu30HTaNBHBIN TOHKHI OJTHOPOIHBIN CTEPKEHb MacChl M M JUTHHBI | MOKET CBOOOTHO
Bpaliatbcs BOKPYT BEPTUKAIBLHON OCH, MPOXOMSIIEH yepe3 ero KoHel. B HexoTopblit
MOMEHT Ha JIpYroi KOHEI[ CTEep>KHS Hauyaua JeWCTBOBATh MOCTOsIHHAsA cuiia F, xoTopas
BCE BpeMsl MEPHEHAUKYISIPHA K MePBOHAYATILHOMY MOJIOXKEHUIO MOKOUBIIIETOCS CTEPKHS
Y HampaplieHa B TOPU3OHTAIBHOMN MIIOCKOCTU. HaliTH yrioBYyrO CKOPOCTh CTEP)KHS Kak
(YHKIIMIO €T0 yriia MOBOPOTa U3 HAYallbHOTO TOJIOKEHUSI.
Haiitu MOMEHT nHepIUU: a) TOHKOTO OJTHOPOJHOTO CTEPKHS OTHOCUTEIIBHO OCH,
MEePIEHIUKYISIPHON K CTEPKHIO U MIPOXOSAIIEH uepe3 ero KOHell, €CJIM Macca CTEPKH m
U ero anuHa l; 6) TOHKOH 0THOPOIHOM MPSAMOYTOJIBHON MIACTUHKA OTHOCUTENBHO OCH,
MPOXOAIIEH NEPIEHAUKYISIPHO K TUIOCKOCTHU MIJIACTUHKU Y€Pe3 OJIHY U3 €€ BEpIIMH,
€CJIM CTOPOHBI TUIACTUHKY a U b, a ee Macca m.
Ha kpato ropuzoHTanbHON Mmiaatgopmbl, UMeromeil GopMy AUCKa paanycoMm 2 M, CTOUT
yenoBek maccoit 80 kr. Macca mnatdopmsl paBHa 240 kr. [Inargopma MoxeT Bpamarses
BOKPYT BEpTHUKAIBHOU OCH, pOXOoAsiie uepes ee 1eHTp. [IpeneOperas TpeHueM, HailTH,
C KaKoW YIJIOBOHM CKOPOCTBIO OyJeT Bpamiarhes miaTdopma, eciid YeJOBeK OyaeT UATH
BJIOJIb €€ Kpasi CO CKOPOCTHIO 2 M/C OTHOCUTENHHO MIATPOPMBI.
UenoBek CTOUT B LIEHTpe ckaMbH JKYKOBCKOTO U BMECTE C HEW BpallaeTcsl M0 WHEPLUU.

Yacrora Bpamenuss 0,5 c¢”!. MOMEHT WMHEpIMM Tela YeENOBEKA OTHOCHTEILHO OCH
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BpaleHus paseH 1,6 kr-m’. B BBITSHYTBIX B CTOPOHBI PYKaX Y€JIOBEK JCP>KUT IO THUpE
Maccoi 2 kr kaxpaas. Paccrosinue mexay rupsimu 1,6 M. OnipeenuTs 4acToTy BpalleHUs
CKaMbU C YEJOBEKOM, KOIJa OH OIYCTHT PYKHM M PACCTOSTHUE MEXJIYy THpPSMU CTaHET
paBHbIM 0,4 M. MOMEHTOM MHEPLIMH CKaMbU ITPEHEOPEYb.
K mpyxuHHBIM Becam mojBemeH Oiok. Yepe3 ONOK MEpPEeKHHYT MIHYP, K KOHIAM
KOTOPOTO MpuBs3aiu rpy3sl Maccamu 1,5 kr u 3 xr. KakoBo Oyzaer nmokazaHue BECOB BO
BpeMsi IBI>KEHUS rpy30B? Maccoii 0:10ka 1 nrHypa npeHedpeys.
HeGounbioe teno mycTusii CHU3Y-BBEPX 1O HAKJIOHHOM TMJIOCKOCTH, COCTABJISIFOIIEH yroJ
15° ¢ ropuzonTom. Haiitu ko3¢ dunueHT TpeHus, eciiv BpeMs NoJAbeMa Tejla 0Ka3ajloch B
2 pa3za MeHbIIIE BPEMEHH CITyCKa.
Ha »sxBarope ¢ BeicoTel 500 M Ha MOBEpXHOCTH 3eMyiM TagaeT Teno (0e3 HavyaIbHOU
CKOpOCTH OTHOCHTENbHO 3emun). [IpeneOperas cOnMpoTHBICHHUEM BO3/yXa, HAWTH, Ha
KaKO€ PacCTOSIHUE U B KaKyl0 CTOPOHY OTKJIOHUTCS OT BEPTUKAIN TEJO IPU NaJACHUU.
Sapo aroma pacmajgaercs Ha Ba Ockoika Maccamu 1,6°102° kr u 2,410 kr.
Onpenenutb KHHETHYECKYIO SHEPTHIO BTOPOTO OCKOJIKA, €CJIM 3HEPTHUs IEPBOr0 OCKOJIKa
paBHa 18 u/[x.
HeGonpimoe Temo HauMHAET CKOJNB3UTh C BBICOTBI h TI0 HAKIOHHOMY Keno0y,
MEePEXoAIIEMyY B TOJNYOKPYKHOCTh paamyca h/2. TlpeHeOperass TpeHueMm, HaUTH
CKOPOCTH TeJIa B HAWBBICIIEH TOUKE €T0 TPAeKTOpHH (TIOCIIe OTPHIBA OT Keno0a).
Yactuma Maccbl m HCObITala CTOJKHOBEHUE C MOKOMBIIEHCS 4YacTHIlEH Macchl M, B
pe3ysbTaTe KOTOPOro 4acTUlla m OTKIOHMJIACh Ha yroj m/2, a yactuia M oTckouunia moj
yriioM 30° K IepBOHAYAJILHOMY HAIIPaBICHUIO JBHWKEHHs dYacTUIbl m. Ha ckosbko
MPOLICHTOB M KaK M3MEHWJIACh KUHETUYECKass DJHEPrusi JTOW CHCTEMBI IMOCIHE
CTOJIKHOBEHHS, eciu M/m = 57

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHUM.
Opnna TpeTh MoJieKyn a3oTa maccod 10 r pacnamack Ha atroMbl. ONpenenuTh MOJHOE
YHUCIJIO YaCTHUL], HAXOJAIINXCS B rase.
B 6amtonax BMectumocthio 20 11 1 44 11 comepxkuTcs Ta3. J[aBieHne B epBoM OAIJIOHE
2,4 Mlla, Bo BTopom- 1,6 Mlla. Onpenenuts oOIiee JaBiICHUE W MapIUaIbHBIC MOCIE
coelMHEeHUs OAJUIOHOB, €CIIM TEMIIEpaTypa ra3a 0CTalach MPeKHEH.
B U-o06pa3ubiit MmaHoMmeTp HanmuTa pTyTh. OTKpPHITOE KOJIEHO MaHOMETpa COETUHEHO C
OKPY)KAIOIIUM MPOCTPAHCTBOM IPU HOPMAIBHOM aTMOC(EpHOM MIaBIIEHWU, U PTYTh B
OTKPBITOM KOJICHE CTOHUT BbIlI€, YeM B 3akpbeiToM, Ha 10 cMm. IIpu 3TOM cBOOOAHAS OT
PTYTH 4YacTh TPYOKHM 3aKpbITOro kojeHa umeer anuHy 20 cM. Korma oTkpbiTO€ KOJIEHO
MPUCOCIUHIIM K OalUIOHy C BO3IYXOM, pa3HOCTb YPOBHEW pPTyTH YBEIMUYWIAch U
JocTUrIIa 3HayeHus 26 cM. Haiitu naBienue Bo3ayxa B 6ayuioHe.
Haiitn cpenHIOI0 KWHETHYECKYIO JHEPrMI0 OJHOM MOJIeKyJbl amMmuaka NHjz mpu
temriepatype 27 °C U CpeJHIOI 3HEPrUI0 BPAILATEIBbHOIO JIBHKEHHUS 3TOH MOJIEKYJIbI
IIpU TOM K€ TeMIiepaType.
B Oamone HaxoguTcs KUCIOPOJ MPH HOPMalbHBIX ycinoBusix. [Ipu HarpeBanum a0
HEKOTOPOM TeMIlepaTypbl 4YacTh MOJIEKYJl OKa3alach AMCCOLIMHUPOBAHHONW Ha aTOMBI.
Crenenb I CCOLMalu 0,4. Onpenenuth KOHLIEHTPALUH YaCTHILL:
1) nmo HarpeBaHus rasa;2) MOJIEKYIIPHOTO KHCIOpOJa TOCJIE€ HarpeBaHUS;
3) aToMapHOTO KHCIOPO/1a MOCIe HarpeBaHusl.
Haiitu MonsipHy10 Maccy cMecH KMCIIOpOJa Maccoil 25 I ¥ a3oTa Maccou 75 T.
3Has GYHKUUIO pacHpeAeseHUs MOJIEKYJ 10 CKOpPOCTSIM, BBIBECTH (opMyily Hambosee
BEPOSITHON CKOPOCTH.
Hcnonw3ys (yHKIMIO pacnpenereHus MOJIEKYJI IO CKOPOCTSM, IMOJYYUTh (DYHKIHIO,
BBIPAKAIOLLYIO PACIPEEIIEHUE MOJIEKYJI IO OTHOCUTEIBHBIM CKOPOCTSIM.
Haiitu nu3meHenune BbICOTHI, COOTBETCTBYIONIEE W3MeHeHUIo AaBieHus Ha 100 [a, B 1Byx
ciyyasx: 1) BOim3u noBepxHoctu 3emi, riae temmeparypa 290 K, nasnenne 100 kIla; 2)
Ha HEKOTOpOH BbIcOTE, rae temneparypa 220 K, nasnenue 25 klla.
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Cunras (HyHKLIHIO pacrpe/ielieHusi MOJIEKY 0 SHEPTHsIM M3BECTHOM, BHIBECTH (OPMYITY,
OTIPENICNIAIONIYIO JIOJI0 MOJIEKYJ, SHEPTUsi KOTOPBIX MHOTO OOJIbIIE 3HEPTUH TEIIIOBOTO
JBUKEHUS MOJIEKYJI.
OCHOBBI TEPMOTUHAMMKH.
Kucnopon npu Hemsmennom aasnennu 80 klla marpeBaercs. Ero o0bem yBenmuuuBaeTcst
ot 1 M° 10 3 M°. Onpenenutsb: 1) H3MEHEHHE BHYTPEHHEI SHEPrHH KHCIOPOa; 2) pabory,
COBEPILEHHYIO UM IIPH PaCIIUPEHHH; 3) KOJIUIECTBO TEIUIOTHI, COOOIIEHHOE ra3y.
BbruncnuTh ynenbHblEe TEIUIOEMKOCTM HEOHAa M BOJIOPOJA MPH MOCTOSHHBIX 00bEME U
JABJICHUU, IPUHUMAs 9TH ra3bl 3a UJI€AJIbHbIE.
Omnpenenuth TmOKa3aTrenb aauadaThl YaCTHYHO JAMCCOIMHUPOBABIIETO Ta3000pa3HOTO
a30Ta, CTENEeHb AUCCOIMAIIMN KOTOporo pasHa 0,4.
[Ipn agmabaTHOM CXXaTWM KHCIopojga maccod 1 kr cosepmeHa pa6ora 100 xJIxk.
Onpenenuth KOHEUHYIO TEMIIEpaTypy ra3a, €ciy 0 CXaTHs KHCIOpPOJ HaXOAWJICS Mpu
temneparype 300 K.
Wneansubiii ra3 copepmaer nukia Kapuo. Temneparypa oxmanurtens pasHa 290 K. Bo
ckonpko pa3 yBenmuurtes KIIJ[ nukia, ecom temmepaTrypa HarpeBarels IOBBICUTCS OT
400 K no 600 K?
Boruncnute KITJ[ mmkma, cocrosimero u3 H30TEPMbI, U300apbl U M30XOPHI, €CIU MpPH
M30TEPMHUUECKOM TIpoliecce O0bEeM HeallbHOTO ra3a C IoKaszareieMm aaualdaThl v:
a) yBEJIMYMBAETCS B h pa3; 0) yMEHbIIAETCS B N Pas.
DyieMeHThI PU3NUYECKOil KMHETUKH.
Haiitu cpenHioro mpoAoLKUTEIBHOCTh CBOOOTHOIO mpodera MoJIeKya KHCIopoda MHpu
temnepatype 250 K u nasnenun 100 Ila.
Haiit 3aBUCUMOCTB cpefHEl JUTHHBI CBOOOTHOTO MPoOera MOJIEKYN UICATBHOTO Ta3a OT
JABJICHUS TIPU CIEAYIONIUX Tpolieccax: 1) n30XopHOM; 2) u30TepMudecKoM. M300pa3uth
9TH 3aBUCUMOCTHU Ha rpadukax.
Omnpenenure kodhdunmeHT muddy3nun u KodIGPHUIMEHT BHYTPEHHETO TPEHHUS a30Ta,
Haxomsuerocsa npu temmeparype 300 K m nmaBnenum 105 Ila. IlnotHOCTh Taza npu
HOpPMaJIbHBIX yCIOBUSX 1,25 Kr/m®.
N3 cocyna otkavanu Bo3ayx qo gasienus 0,13 ITa. Onpenenure: 1) MIOTHOCTH BO3IyXa B
cocyze; 2) KOHIIGHTpAIMIO €ro MOJIEeKyd; 3) CpeAHIO UIMHY CBOOOIHOro mpobera
MoJIeKyJ. JluaMeTp MoJieKya Bo3ayxa NpuHsaTh paBHbIM 0,27 HM. TeMneparypa Bo3ayxa
300 K.
Onpenenutb, NpU KaKOM TpaJMEHTE IJIOTHOCTU YIJIEKHCIOTO Tra3a uepe3 KaKIIbli
KBaJIpaTHBIA METP MOBEPXHOCTH MOYBBI IpoAupyHaupyeT B atMochepy B TeueHue 1 9
Macca raza 720 mr, ecnu ko3 punuent nuddysuun 0,04 em/c.
HapysKkHasi [IOBEPXHOCTh KHPINYHON CTEHBI IUIOMAABI0 25 M ¥ TOJIIMHON 37 CM HMeeT
temriepatypy 259 K, a BHyrpeHHss noBepxHocTh — 293 K. momenieHue otamivBaeTcs
anektporuutoil. OmpenenuTe €€ MOIIHOCTb, €CIM TemIepaTrypa B IOMEIICHUU
nojyiepKuBaercs nmocrosHHoi. TermonpoBoaHocts kupnuda 0,4 Bt/(m - K).
DJIEKTPOCTATHKA.
Toukast GeckoHedHass HUTH cornyra mox yrmoM 90°. HuTh HeceT 3apsii, paBHOMEPHO
pacnpeneneHHbIi ¢ TMHeHHO! ToTHOCTRI0 1 MKKi/M. OnpenenuTs cuiy, A1eHCTBYIOIIYIO
Ha ToueuHbld 3apan 0,1 MK, pacnosiokeHHbIM Ha MPOAOHKEHUH OJHOM U3 CTOPOH U
yIaJeHHbIN OT BEpIIMHEI yria Ha 50 cM.
Ha otpe3ke TOHKOro mpsiMoro npoBojHHMKa JIMHOM 10 cM paBHOMEpPHO pachpenesneH
3apsa ¢ TUHEHHON MIOTHOCTHIO 3 MKKJ/M. BBIMHCIUTH HampsHKEeHHOCTh, CO3AaBacMYIO
STUM 3apsSJOoM B TOYKE, pACIOJOKEHHOM Ha OCH IMPOBOJHHMKA U YJAICHHOM OT
OmpKaiIIero KOHIla OTpe3Ka Ha PacCTOsSIHUE, PABHOE JUTMHE 3TOTO OTpe3Ka.
Ilo ToHkoMy Koably paguycoM 10 cM paBHOMEPHO pacHpelesieH 3apsii C JUHEHHOU
mwiotHocThi0 10 HKI/M. Omnpenenuth MOTEHIMAN B TOYKE, JEKaIlel Ha OCH KOJbIla, Ha
PacCTOSHUU 5 CM OT LIEHTpA.
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JIBe KOHIICHTPUYECKHE METaUIMYeCKue 3apshKeHHble cdepbl paguycamu 6 cm u 10 cm
HecyT cooTBeTcTBeHHO 3apsabl 1 HKi u -0,5 uKi. Halitu HanpsikeHHOCTh TOJIS B TOUYKAX,
OTCTOSIIIIUX OT IIEHTpa cdep Ha paccTosHUAX 5 cMm, 9 cM, 15 cm. Iloctpouts rpadux
3aBucumoctu E(r).
JIBe NNMHHBIE TOHKOCTEHHBIE KOAKCHAJbHBIE TPyOKHM pamumycamMu 2 cM U 4 CM HECyT
3apsi/ibl, PABHOMEPHO pacrpeeiCHHBIC 10 JJIMHE C JIMHEHHBIMU TutoTHOCTMU | HKI/M 1
-0,5 uKn/m. TlpoctpancTBo Mexay TpyOkamu 3amojiHeHO 300HHTOM. OmpenenuTsb
HaIpsLDKEHHOCTD I0JI B TOUYKAaX, HAXOAAIUXCA Ha paccTosHuax 1 cM, 3 cm, 5 cM oT ocu
TpyOok. [TocTpouts rpaduk 3aBucumoctu E ot 1.

JileKTpr4ecKoe MmoJje B BelecTse.
DOOOHMTOBBIM  CIUIOIIHOW IIap paguycoM S5 CcM  HeceT 3apsjl, pPaBHOMEPHO
pacrpeeneHHbi ¢ 00beMHOM TIIOTHOCTHIO 10 uKi/m®, OrnpenenuTs HAPSDKEHHOCTD U
CMEIIICHUE JIEKTPUUYECKOTO TIOJISl B TOUKaX: 1) Ha pacCTOSIHUU 3 CM OT IieHTpa cepsr; 2)
Ha TmoBepxHOCTH cdepbl; 3) Ha paccrosaud 10 cm  oT 1eHTpa cdepsl.
[HocTpouTts rpaduxu 3aBucumocteit E(r) u D(r).
JUiHHBIA nmapadUHOBBIM IWIMHAP pagdycoM 2 CM HECeT 3apsl, pPaBHOMEPHO
pacrmpeiefieHHbIH 1Mo 00BbeMy C 00BEeMHOUM IUIOTHOCTHIO 10 KM, Ornpenenurpb
HaNpsLDKEHHOCTh U CMEIEHUE 3JIEKTPUYECKOTO MOJs B TOUYKAX, HAXOJSIIMXCS OT OCU
uuianHapa Ha pacctosHuu: 1) 1 cm; 2) 3 cm. OGe TOUKHM paBHOYHAJI€Hbl OT KOHIIOB
umnuHapa. [loctpouts rpaduxu 3aBucumocteit E(r) u D(r).
CmtomHoM mapaduHOBBIA map paguycoM 10 cM paBHOMEPHO 3apsuKeH ¢ OOBEMHOM
wiotHoCThIO 1 MKKI/MP, OnpenenuTh NOTEHIMAN JIEKTPUYECKOTO MOJIS B LIEHTPE MIapa 1
Ha ero noBepxHocTH. [TocTpouts rpaduk 3aBUCUMOCTH MOTEHIIMANA.
Meramuueckuii map pagnycoM 5 ¢M OKPYKEH paBHOMEPHO cjoeM dapdopa TOIIIUHOMI
2 cMm. Omnpenennutb NOBEPXHOCTHBIE TUIOTHOCTH CBSI3aHHBIX 3apsAJI0B COOTBETCTBEHHO Ha
BHYTPEHHEH U BHEIIHEH MOBEPXHOCTAX AUAJIEKTpUKA. 3aps mapa paseH 10 vKi.
OnpenenuThs MNOJSIPU30BAHHOCTh CTEKJIA, MOMENIEHHOTO BO BHEHIHEE AJIEKTPHUYECKOE
T0JI€ HaMPSOKEHHOCThI0 5 MB/M.
[loka3aTp, 4TO Ha rpaHuUE AWUAJIEKTPUKA C IPOBOJHHUKOM IIOBEPXHOCTHAS IUIOTHOCTH
CBSA3aHHOTO 3apsga [AUIIEKTpUKa o'= -6 (¢ - 1l)/e, rme e- nOudNEKTpUYecKas
MIPOHUI[AEMOCTb, G -IOBEPXHOCTHAS INIOTHOCTH 3aps/ia Ha IPOBOIHUKE.

IocTOSTHHBIM 3JIeKTPUYECKHUI TOK.
Onpenenuth 3apsj, NOPOUIECANIMA MO NPOBOAY C compotuBieHuemM 3 Owm  1pu
PaBHOMEPHOM HapacTaHWU HANPSDKEHUS Ha KOHIAax mpoBoja ot 2 B 1o 4 B B reuenue 20
C.
DJIC 6arapeun akkymyssaTopoB 12 B, cuia Toka KOpoTKOro 3aMbikanus paBHa 5 A. Kakyro
HauOOJBIIYI0 MOIIHOCTh MOKHO TOJYYHTh BO BHEIIHEW ILIEMH, COCTUHEHHOW C TaKon
Oarapeeii?
OnpenenuTh MIOTHOCTh TOKA B JKEJIE3HOM MNPOBOAHMKE JuiMHOW 10 M, eciu mpoBon
HaxoJUTCA MOJ HanpspkeHnem 6 B.
Hansl 12 anemenrtos ¢ 9/IC 1,5 B u BHyrpenHum conpotusinenuem 0,4 Om. Kak HykxHO
COEJIMHUTB 3TU AJIEMEHTBI, YTOOBI MOJIYYUTh OT COOpaHHOM U3 HUX OaTapen HanOOJIbIIYIO
CWIIy TOKa BO BHEHIHEW Ienu, uMeromen conpotusieHue 0,3 Om? Onpenenutsb
MaKCHMAJIbHYIO CHUJTy TOKa.
Cuna toka B npoBoHuKe conpotusiieHneM 100 Om paBHOMepHO HapacTaeT oT 0 10 10 A
B TedyeHHne BpeMeHH 30 c. OmnpenennTs KOJWYECTBO TEIUIOTHI, BBIACIUBLIEECS 3a ITO
BpEMS B IPOBOJIHUKE.
BHyTpeHHee conpoTuBieHne 6arapen akkyMyasTopoB paBHO 3 OM. CKOJIBKO MPOIIEHTOB
oT TouHoro 3HaueHus OJIC cocTaBiaseT MNOTPEMIHOCTb, €CIH, HU3MEpAs Pa3HOCTh
MOTEHIMAJIOB Ha 3a)XHMax Oarapeu BOJIBTMETpOM ¢ compoTtuBieHuem 200 Om, mpuHATH
ee pasHoit D/1C?
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2 Kypc. 3 ceMmecTp.
Marserusm.
[To xpyroBomy BUTKY paguyca 100 MM U3 TOHKOTO IIPOBOJAa LUPKYIUPYET TOK 1 A.
HaiiTu MarHuTHY!O HHIYKIMIO: a) B LIGHTPE BUTKA; 0) HA OCU BUTKA B TOUYKE, OTCTOSIIEH
oT ero 1eHTpa Ha 100 mm.
Tok I Tewer Mo ATMHHOMY MPSMOMY TPOBOJHHKY, CEYCHHE KOTOPOTO HMeeT (hopMmy
TOHKOIrO IoJiyKosbua paguyca R. Halitu MHAyKIMIO MarHMTHOrO MOJSA B ILIEHTPE
KPUBHU3HBI TIOJIYKOJIBIIA.
[To cedenuto MPOBOJHUKA PABHOMEPHO pacHpeiesieH TOK IIOTHOCTHIO 2 MA/M?. Haiitu
IUPKYISIITUIO BEKTOPA HAMPSHXKEHHOCTH BJIOJIb OKPY>KHOCTH PAIHYCOM 5 MM, MPOXOIAIIEH
BHYTPH MPOBOJHUKA U OPUEHTUPOBAHHON TaK, YTO €€ IUIOCKOCTh cocTaBiseT yroua 30° ¢
BEKTOPOM IIJIOTHOCTH TOKa.
I[To Tomkomy crepkHio mmuHON 20 cM paBHOMEpHO pacnpenenen 3apsg 240 wKo.
CrepxeHb TpHUBEAECH BO BpalleHHE C MOCTOSHHOW yrioBoi ckopocTeio 10 pan/c
OTHOCHTEIILHO OCH, TIEPIECHIUKYISIPHONW CTEPXKHIO M TIPOXOSAIICH depe3 ero CepeiuHy.
Onpenenuth: 1) MarHUTHBIE MOMEHT, OOYCIIOBJICHHBIH BpalleHUEM 3apsKEHHOTO
CTEP’KHsI; 2) OTHOIICHHE MAarHUTHOTO MOMEHTa K MOMEHTY HUMIIYJbCa, €CIU CTEPKCHBb
nmeeT Maccy 12 r.
[TepnengukynsipHO MarHUTHOMY TT0Tt0 ¢ HHAYKIMEH 0,1 T BO30yX)IeHO AIeKTpHIecKoe
noje HanpsbkeHHOcThio 100 kB/M. [lepneHaukymsipHO 00OMM TMOJISIM JIBHKETCS, HE
OTKJIOHSISICH  OT MPSMOJIMHEHHOW TpPACKTOPHUM, 3apsDKEHHAs YacTuia. BprauciauTh
CKOPOCTb YaCTHULIBI.
[IpoTOHBI YCKOpSIIOT B LHMKIOTPOHE TaK, YTO MAaKCHUMAJIbHBIA DPAJNYC KPHUBHU3HBI HX
tpaektopuu 50 cM. HaifTu: a) KHHETHYECKYIO SHEPTUI0 TIPOTOHOB B KOHIIE YCKOPEHUS,
€ClIM MHIYKIUS MarHUTHOro mnossi B uukioTpone 1 Ti; 0) MUHUMaNbHYIO YacTOTy
reHepaTopa LUKIOTPOHA, MPU KOTOPOM B KOHIE YCKOPEHHUS NPOTOHBI OYyIyT HMETh
KHMHETHYECKYIo sHepruto 20 MaB.
[lnockuii KOHTYp, IWIOMIAAL KOoTOporo paBHa 300 CM2, HaXOAUTCA B OJHOPOJHOM
MarauTHoM noJie ¢ uaaykiuen 0,01 Tiu. [1nockocTh KOHTYpa NEPHEHAUKYJISIpHA JTUHUSAM
HHIYKIMU. B kKoHType moanepkuBaeTcs HensMeHHbIM TOK 10 A. Omnpenenuts paboty
BHEITHUX CHJI IO MEPEMEIIEHUIO0 KOHTypa ¢ TOKOM B 00JacTh MPOCTPAHCTBA, MATHUTHOE
10JI€ B KOTOPOM OTCYTCTBYET.
Ha »xene3noe konpuo Hamotano B oauH ciod 200 ButkoB. OnpenenuTh 3HEPTUIO
MarHuTHOTO TIOJIS, €CIIU MPHU TOKE 2,5 A MarHUTHBINA MOTOK B kenese paBeH 0,5 MBO.
HanpsokeHHOCT,  MarHUTHOro moiiss B Menu paBHa | MA/mM.  Omnpenenuth
HAMAarHUYE€HHOCTh MEAM M MArHUTHYIO MHAYKIMIO, €CJIM H3BECTHO, YTO YJAEJIbHas
MarHuTHas BOCIPUUMYHKBOCTS -1,1- 107 m*/kr.
JJIeKTPOMArHUTHasi HHAYKUHs. YpaBHeHusa MakcBeJa.
IInockuit KOHTYp, IUIOMAAb KOTOPOrO paBHA 25 CM°, HAXOAMTCA B OJIHOPOIHOM
MarHuTHOM mone ¢ wuHaykuued 0,04 Tn. OnpeaenuTb MarHUTHBIA — TOTOK,
MIPOHU3BIBAIOIINM KOHTYp, €CIIM IUIOCKOCTh €ro cocrtapiger yroa 30° ¢ JuHUAMH
WHYKIUU.
KBagparHas mpoBosioyHasi paMKa cO CTOPOHOW a W MPSIMOM MPOBOJHUK C MOCTOSIHHBIM
TokoM | nexxar B 0/iHOM T1ocKoCcTU. UHYKTUBHOCTD U CONTPOTUBIIEHHE PAMKHU PaBHBI L 1
R. Pamky noBepuynu Ha 180° BOKpYyr CTOPOHBI, OTCTOSIIEH OT MPOBOJHUKA C TOKOM Ha
paccrosiHue b. HaliTi Komu4ecTBO 3NEeKTPHUECTBa, MPOTEKINEe B paMKe.
[TpoBogHUK MacChl M CKOJB3UT O€3 TPEHHS MO JABYM IMHHBIM MPOBOJSAIIUM pelbcaM,
PacToIOKEHHBIM Ha paccTosHuM | Apyr oT apyra. Ha neBoMm KOHIE penbChl 3aMKHYTHI
conpotuBiienneM R. Cucrtema HaxoauTrcs B OJHOPOJHOM MAarHUTHOM  IIOJIE,
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NEPIIEHAUKYIISIPHOM K TUIOCKOCTH KOHTYpa. B MOMeHT t = () cTep>KHIO COOOLIMIN BIIPaBO
HavalbHYIO CKOPOCTh Vg. IIpeHeOperasi cCOnpOTUBICHUEM PEIbCOB M CTEPHKHSA, a TAKKe
CAaMOWHJIYKIINCH, HAWTH: a) pacCTOSIHHE, IMPOWJICHHOE CTEePKHEM JO0 OCTaHOBKH; 0)
KOJIMYECTBO TEILIa, BHIJIEIEHHOE ITPU 3TOM Ha CONPOTHUBIIEHUH R.
Il1omans MIaCTHH KOHJEHCaTopa 60 cM°, MepBOHAYANBHOE PACCTOSHHE MEKLY HUMH
0,43 cM, 3apsa Ha KaKJIOW IUIACTUHE KOHIEHCATOpa 10 Ku. Ilnacrusst KOHJIEHCAaTOpa
CTaJIM Pa3dABUTATh CO CKOPOCTHhIO 3 MM/MUH. OnpenenuTh MIOTHOCTh TOKA CMEIICHUS B
KoHJeHcaTtope yepe3 220 ¢ mocie Hayajla IBUKEHUS IUIACTHH, €CIIM: a) 3aps/bl IUIACTUH
OCTalOTCS NOCTOSHHBIMU; ©) Ppa3HOCTb IOTEHLHMAIOB MEXAy IUIACTUHAMHU OCTAaeTCs
MMOCTOSTHHOM.
[lo mMenHOMY MpOBOJY, CEUYEHHUEM KOTOPOIO SIBISIETCS KPYr, UMEIOLIUN paguyc 2 cM,
teder Tok 500 A. OmnpenenuTh WHIYKIUIO B TOYKaX, OTCTOSIIMX OT OCH IMPOBOJA Ha
paccrosiaum 0,5 u 5 cMm. Tloctpouts rpaduk 3aBucumoctu B=1(r).
[Tmockuii BO3AYIIHBIN KOHIAEHCATOP, 0OKIAIKK KOTOPOTO UMEIOT (OPMY TUCKOB pagnyca
6 cM, MOAKIIOUEH K NMEPEMEHHOMY CHHYCOUJAIbHOMY HampsikeHuto yactoTbl 1000 c?
Haiitn oOTHOIIEHME aMIUIMTY[HBIX 3HAYEHUHW MAarHUTHOM M DJIEKTPUYECKOW DHEPIUH
BHYTPHU KOHJEHCATOpA.
[Tmockass snexTpomarHuTHas BosiHa ¢ yactoTo 10 MI'1p pacmpoctpansiercss B cimabo
MpOBOJAIIEH cpeae ¢ yaeiabHoM mnpoBogumMocThiol0 MCM/M M TUANIEKTPUYECKON
MPOHUIIAEMOCTHIO, paBHOW 9. HaliTu OTHOIIIEHHE aMIUTATYZ TOKOB MPOBOJUMOCTH M TOKA
CMEIIICHHUS.

I'apMonnueckne Kos1ed0anus. JieKTpUIeCKUe KoJIedaHus.
Hamumure ypaBHEHHE TApMOHUYECKOTO KOJICOAHMS TOUKH, €CJIA €ro aMIuuTya 15 cMm,
MaKCUMajbHas CKOPOCTh KoJieOmromieiicss Touku 30 cm/c, HadanbHas ¢aza 10°.
Touka y4acTByeT OJHOBPEMEHHO B JBYX TFapMOHHUYECKUX KOJEOAHUSIX, MPOUCXOISIIINX
BO B3aMMHO MEPIEHANUKYISPHBIX HANPABICHUSAX M ONUCBIBAEMBIX YPABHEHUAMH X =
3cosmt, cM U y = 4coswt. Onpenennute ypaBHEHUE TPACKTOPUU TOUYKHA U HAYEPTUTE €€ C
HaHeceHHeM maciuTaba.
JIBe TOUKM JIeKaT Ha JIyde U HaXOJATCs OT UCTOYHMKA KOJIeOaHHI Ha pacCTOSIHUM 4 M U 7
M. [lepnoa konebanuii 20 MC U CKOPOCTh pactpocTpaHeHus BoJiHbI paBHa 300 M/c.
Omnpenenure pasHOCTh (ha3 KoJeOaHUN ITUX TOYEK.
Ba JMHAMHUKA PACIOJIOKEHbI HA PACCTOSHUU 2,5 M IpYyT OT ApYyra U BOCIPOU3BOIAT OJHH
U TOT K€ MY3BIKaJbHBbIII TOH Ha ONPENEIEHHOW 4YacTOTE, KOTOPBIM PErHCTpUPYETCS
MPUEMHHUKOM, HAXOJSIIMMCS Ha paccTosHUM 3,5 M OT LEeHTpa AUHAMHUKOB. Eciu
NPUEMHUK TMEPEABUHYTh OT LEHTPAIbHOM JIMHUM TNapajulesIbHO JMHAMHKAM Ha
paccrosHue 1,55 M, To OH (QHUKCUPYET NEepBbIH HHTEPPEPEHIIMOHHBIH MUHUMYM.
Ckopoctb 3Byka 340 m/c. Onpenenure 4acToTy 3ByKa.
B konebarenbHOM KOHTYpe MHIYKTHMBHOCTH KaTymku L = 2.5
MI'H, a emxocTu kKoHzeHcaTopoB C; = 2 MK® u C; = 3 M.
Konpencarops! 3apsaunu 1o Hanpsokenus 180 B u samkaymu L
kmod. Haiitu: a) nepuonx coOCTBEHHBIX KojeOaHMid; O)
aMIUTUTYIHOE 3HAYEHHE TOKA Yepe3 KATYILKY.

HNurepdepenuyss MOHOXPOMATHYECKHX BOJIH.

Ha Tonkyro ruienky (n=1,33) najaeT napanienbHblid My4ok O6€J0ro cBera. YToul MajeHus
52°. TIpu KaKoii TONMIIMHE TICHKN 3ePKATBHO OTPAKEHHBIN CBET OyIeT HAHG07Iee CHITBHO
OKpaIlleH B >kenThlid uBeT (A=0,60 Mxm)?

[Inocko-BeImyKkias CTEKIsSHHAs JMH3a C paauycoM KpuBu3Hbl 40 cM compukacaercs
BBIITYKJION MMOBEPXHOCTBIO CO CTEKISTHHOW IIIACTMHKOW. IIpH 3TOM B OTpa’)k€HHOM CBETE
panuyc HeKoToporo KoJsbla 2,5 mMm. Habmionas 3a 1aHHBIM KOJIBIIOM, JIMH3Y OCTOPOXHO
OTOJBUHYJIM OT IUIACTUHKHU Ha 5 MKkM. KakuM cran paauyc 3Toro xoasna?
[Inocko-BeImyKiIas CTEKIsHHAs JIMH3a C paauycoM KpuBu3Hbl 40 cM compukacaercs
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BBIITYKJIOW IIOBEPXHOCTBIO CO CTEKJISHHOM IUIACTUHKOM. IIpn 3TOM B OTpakeHHOM CBeTe
panuyc HeKoToporo KoJsbla 2,5 mMm. Habmiogas 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOXKHO
OTOJIBUHYJIM OT IJIACTUHKU HA 5 MKM. Kakum crain pagunyc 3Toro xoJibua?
Paccrosnue Mexay nByMsi KorepeHTHbIMU ucTouyHuKamu cBeta (0,5 mxm) paBHo 0,1 mMm.
Paccrostnue Mexay HHTEp(EpEHLMOHHBIMM II0JIOCAMHM Ha 3KpaHe B CpeJHEHl vacTu
UHTEpPEPEHIIMOHHON KapTHHBI paBHO 1 cM. OnpenenuTs pacCTOSHUE OT UCTOYHUKOB JI0
JKpaHa.
[ToBepXxHOCTH CTEKJISSHHOTO KIWHA oOpa3yroT Mexay coboit yron 0,2'. Ha ximunH
HOPMaJbHO K €ro IMOBEPXHOCTH MAJAeT IY4YOK JIyded MOHOXPOMAaTHYECKOIO CBETa C
UIMHOH BOJIHBI 0,55 MKkM. OnipeieiuTh MUPUHY HHTEPHEPEHIIMOHHOU TTOJIOCHI.

JAu¢ppakuus ceera. [lonspuszanus csera.
Cger ¢ A=589,0 HM majgaeT HOpPMaJIbHO HA AUPPAKIHMOHHYIO PELIETKY C MEepHoIoM 2,5
MKM, coaepxkamyo 10000 mTpuxoB. Haiitu yrimoByro mupuHy au(paKkiimoOHHOTO
MaKCHUMyMa BTOPOTO MOPSIIKA.
[Inockass MOHOXpoMaTHyecKkass CBETOBas BOJHA MaJaeT HOPMaJbHO Ha KpYrjoe
otBepctue. Ha paccrossHum 9 M OT HEro HaxoAMUTCS AKpaH, /i€ HAONI01al0T HEKOTOPYIO
TUpaKIMOHHYIO KapTuHy. Jlnamerp oTBepcTus ymeHblIwid B 3 pasa. Haiftu HOBOe
paccTosiHMe, Ha KOTOpPOM HaJ0 TIOMECTUTh 3KpaH, 4YTOOBl TMOJY4YUTh Ha HEM
TUQPPaKIMOHHYIO KapTUHY, MOJOOHYI0O TOW, YTO B NpPEObIIyIIeM cliydae, HO
YMEHBIIEHHYIO B 3 pa3a.
Mexly TOYeUHbIM HUCTOYHHMKOM CBETa M SKpaHOM MOMECTUIM auadparMy c KpYribIM
OTBEPCTHEM, PAJAUYC KOTOPOIO MOKHO MEHSTh B Mpoliecce ombiTa. PaccrosHus ot
nuadparMel 10 UCTOYHHUKA U 3kpaHa paBHBI 100 cm u 125 cm. OnpenenuTs IIUHY BOJIHBI
CBETa, €CJIM MaKCUMYM OCBELIEHHOCTH B LIEHTpe AU(PPAKIMOHHON KapTHHBI Ha JKpaHe
HaOmrogaeTcs mpu 1 MM U CleAyOMUd MakCuMyM TipH 1,29 mMm.
[Ipn HOpMaNbHOM MaJeHUH CBETa Ha MPO3PayHyI0 NU(PAKIUOHHYIO PEIIETKY IIHUPHHBI
10 MM OOHapyXeHO, YTO KOMITOHEHTHI >KenToil jauHuu Hatpus (589 u 589,6 HM)
OKa3bIBAIOTCS pa3pellieHHBIMU, HAYMHASI C TSATOro Mopsiika crekrpa. OUeHUTh: a) MepuoI
9TOM pemeTku; O) MpH KakoW IIMPUHE PEIIeTKH C TaKUM JK€ IEepUoJOM MOXKHO
pa3penIuTh B TPEThEM MOPSAIKE MyOleT CIEKTPAIbHOW JIMHUM C JJTMHOW BOJHBI 460 HM,
KOMIIOHEHTBI KOTOpOoTo oTiinyaroresd Ha 0,13 M
[Iy4ok ecTeCTBEHHOIrO CBETA MAJJaeT HAa CUCTEMY U3 6 HUKOJEH, IIIOCKOCTh MPOITyCKaHUs
U3 KOTOPBIX NOBepHyTa Ha yros 30° OTHOCHUTEIBHO IUIOCKOCTH HPOIyCKaHUs
npeabIayero Hukos. Kakas 4yacte CBETOBOIO MOTOKA IMPOXOIUT YEPE3 3Ty CUCTEMY?
Ha noBepxHocTh BOAbl moa yriaoMm bprocTepa majaer Mmy4dok IJIOCKOMOJISIPU30BaHHOTO
cBeta. [ImockocTh kosie0aHMII CBETOBOTO BEKTOpa COCTABISAET Yyroi 45° ¢ MIOCKOCTHIO
nagenus. Halitu ko3 uument otpaxeHus.
Crenenp NOJsApU3alMM YAaCTUYHO mHoJisipu3oBaHHoro csera 0,25. Hailtu oTHoumeHue
WHTEHCUBHOCTH TMOJISIPU30BAHHOM COCTAaBIIAIOIIEH 3TOTO CBE€Ta K HWHTEHCUBHOCTH
€CTECTBEHHOW COCTaBJISIOLLECH.

B3aumoneiicTBue cBeTa ¢ BelIECTBOM.

Ha wMeramnuueckyio IUTACTHHY HaIpaBlieH IY4OK YIbTPa(UONIETOBOrO H3IydeHHs
(A=0,25 mxm). DOTOTOK MpeKpaliaeTcss Npu MUHUMAIBHOM 3aJepKUBAOLIEH Pa3HOCTH
notenuanos 0,96 B. Onpenenuts paboTy BbIX0/1a 3JIEKTPOHOB U3 MeTaslla.
Ha nosepxHocTh MeTaiIa MaJaéT MOHOXPOMATUYECKUI CBET ¢ JUIMHON BOJIHBI 0,1 MKM.
Kpacnas rpanuna ¢otoadpdexra 0,3 mxm. Kakass nons snepruu oToHa pacxomyercs Ha
COOOIIEHNE PTIEKTPOHY KUHETHYECKOI SHepruu?
®oton npu 3¢pdexkre Komnrona Ha cBOOOAHOM 3JIEKTpOHE OBLI paccesH Ha yros m/2.
Omnpenenuts ummnyiasc (B MaB/c), npruoOpeTeHHbli 3JIeKTPOHOM, €cii 3Heprust (oToHa
no paccestaust Obuta 1,02 MaB.
@®oToH ¢ JUIMHOW BOJHBI 15 MM paccesics Ha CBOOOJHOM 3JIEKTpOoHE. J[IMHA BOJIHBI
paccesiHHOTO (hboToHA 16 M. OnpeAeTUTh YroJl paccesHusl.
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Onpenenutb  YHEPreTUYECKYI0  OCBEHICHHOCTb (00y4eHHOCTh)  3€epKaJIbHOU
IIOBEPXHOCTH, €CIIU JaBJICHHE, IPOU3BOAUMOE U3ityueHueM, paBHo 40 mklla. U3myuenue
1agaeT HOPMaJbHO K IOBEPXHOCTH.
HaBnenue cBera ¢ JUIMHOM BoiHbI 40 HM, MaJalOUIEr0 HOPMAJIBHO Ha YEpPHYIO
MOBEpXHOCTh, paBHO 2 HIla. Onpenenuts ynciao GOTOHOB, Magaronux 3a Bpems 10 ¢ Ha
momas 1 Mm? otoit IIOBEPXHOCTH.
H3iayuenne yepHoOro teJa.

Wznydenne ConHIa Mo CBOEMY CHEKTPAIbHOMY COCTaBy OJM3KO K H3IYyYCHHUIO
aOCOJIIOTHO YEpHOro Teja, Ul KOTOPOro MAaKCHUMYM MCIIYCKaTelIbHOM CHOCOOHOCTH
npuxoautcs Ha anuHy BoaHbel 0,48 wmkMm. Haiitu Maccy, tepsemyro CoiHilemMm
€KECeKYHIHO 3a cueT wusnydeHus. OLEHUTh BpeMms, 3a KoTopoe Macca CoiHua
yMeHbIuTes Ha 1%.
[ToTox u3myueHus abcomoTHO yepHoro tena 10 kBt. MakcumyM sHepruu u3mydeHHUs
npuxoautcs Ha JuMHY BoJHbl 0,8 MkM. OmnpenenuTs Iuomanb S U3Iydaromen
MTOBEPXHOCTH.
BcenenctBue u3MeHeHMs TeMIEpaTypbl YEpHOTO Tejla MAaKCHUMyM — CIEKTpaJbHOMU
mIoTHocTH cMectwiica ¢ 2,4 MkM Ha 0,8 MkM. Kak M BO CKOJBKO pa3 M3MEHWIHCH
JHEepreTHyeckas CBETUMOCTh Tella M MaKCHMallbHas CHEKTpajibHas IUIOTHOCTh
SHEPreTUYECKON CBETUMOCTHU?
DTaloH eIUHUIIBI CUJIBI CBETAa - KaHJela - IPeICTaBseT cOO0M MONHBIN (M3Tydaromuii
BOJIHBI BCEX JJIMH) U3JTydaTelh, OBEPXHOCTh KOTOporo muiomaapio 0,5305 MM HMeeT
TEMIIepaTypy 3aTBEpAECBaHMs IUIaTHHBI, paBHyro 1063 °C. OmnpeneauTs MOIIHOCTH
W3IIy4aTess.
Wznyuenne ConHIAa MO CBOEMY CIEKTPAIbHOMY COCTaBy OJHM3KO K H3JIYYECHHUIO
abCOIIOTHO YEepHOTo Teja, Uil KOTOPOr0 MAaKCHMYM MCITYCKaTelIbHOM CHOCOOHOCTH
npuxoauTcs Ha anuHy BoJiHbl 0,48 wMkM. Haittm Mmaccy, tepsemyro CosHieM
€XKECEeKyHIHO 3a cueT wu3nydeHus. OuneHuTs Bpems, 3a Kotopoe wmacca ConHua
ymeHpuTcs Ha 1%.

BoJsHoBLI€E CBOIICTBA YaCTHII.
Kakyio »sHepruto HEOOXOAMMO JIOTIOJIHUTENBHO COOOLIUTH 3JIEKTPOHY, YTOOBI €ro
neOpoieBcKas JiMHa BOJIHBI yMeHbImiIack ot 100 1o 50 mv?
OueHuTh HAaMMEHbBIIUE OUIMOKH, C KOTOPHIMH MOHO OTPEIENIUTh CKOPOCTh AJIEKTPOHA,
MIPOTOHA M IIapUKa Maccel | MI, €clii KOOPJAMHATHl YacTUL W LIEHTpa IIapuKa
YCTAHOBJIEHBI C HEOTIPEJIEIEHHOCThIO | MKM.
Bo ckonbko pa3 oTnmuarorcs eOpoilieBckas UIMHA BOJHBI 3JIEKTPOHA, MPOIIEAIIEro
pa3HOCTh MOTEHIMAIOB B 1B, u nedpoiineBckas AIMHA BOJHBI SJIEKTPOHA, MPOIIEIIETO
pa3HOCTb NMOTEHINANIOB B 1kKB?
Yactuna HaxoAuTCs B OCHOBHOM COCTOSSHUM B OJHOMEPHOW MPSIMOYTOJIbHOM
MOTEHIUAIBLHON sIME IIUPUHON ¢ abCOJIOTHO HempoHHIaeMbiMu cTeHkamu (0<X <lI).
Haiitu BeposTHOCTD MpeObIBaHUS YaCTHUIIBI B CPETHEHN YACTH MOTEHIIMATBHOMN SMBI.



JlabopaTopHasi paboTa — 3TO 3aHATHE, B X0/I¢ KOTOPOTO CTYJICHTBHI OCBAaHBAIOT KOHKPETHBIC
MECTObI HN3YUYCHHA JUCHUIIIINHDBI, OGy‘-IaIOTCSI SKCIICPUMCHTAJIbHBIM criocodam aHaJIu3a
JEWCTBUTENFHOCTH, YMEHHIO pPa0dOTaTh C COBpEMEHHBIM oOopynoBanueMm. Ilpu moaroroBke k
nabopaTopHoii paboTe HEOOXOAMMO: W3YYUTh WIM TOBTOPHTH JIGKLIMOHHBIA Marepuanl Io
COOTBETCTBYIONICH TEME; U3YUYUTh MaTepUalibl y4eOHO-METOANICCKUX Pa3pabOTOK MO 33JaHHOW TeME,
ynensist o0co0oe BHUIMaHHE pacueTHBIM (OpMyJiaM; IIPH BBITIOJHEHUH TOMAITHUX PACUYETHBIX 3a/IlaHUH -
HU3Y4YUTh, IOBTOPUTH TUIIOBLIC 3a/IaHK A, BBIITOJIHABIIHUECCS HA aYyAUTOPHBIX 3aHATHUAX.

[Tpy HEOOXOIMMOCTH Clle/TyeT 00paIaThest 32 KOHCYIbTalllel K IPenoaaBaTeio.

Tabauna 4. — Ilepeuennb 1a060paTOPHBIX padoT
Ne
m\n

1 2

Ounas popma

1 kypec, 2 cemecTp
dusnyeckre u3MepeHus u 00padoTKa UX Pe3yIbTaTOB.
OmnpeJieieHrne MOMEHTOB WHEPIIUY TBEPJIBIX TEJI TIO MEPHOTY KPYTHIBHBIX KOJICOAHHH.
Omnpenenenre MOy sl CABUTA BPAIIAIOIIETOCS TBEPOTO Tella MPU IOMOIIH KPYTHIBHOTO
MasTHUKA.
Omnpenenenne kodpduimenTa BI3KOCTH KUAKOCTH 10 MeToxy CTOKca.
HccaenoBanue noae3Hoi Mmomuaocty 1 KITJI ncrounnka moCTOSHHOTO TOKA.
I'panynpoBanune TepMonapsl.

Tembl 1a00paTOPHBIX padoT

OO W |INPF

2 Kypc¢, 3 ceMecTp
Omnpenenenre OTHOIICHMS 3apsa SJEKTPOHA K €ro Macce METOI0M MarHeTpoHa.
N3yuenue pacnpeneneHus MAarHUTHOTO TOJISI COJICHOUAA U OTIPEIENIEHUE €ro
WHIYKTUBHOCTH.
N3ydenue nonsipuszanuu CBeTa.
N3yuenue siBieHnit, 00yCIOBICHHBIX AUPPAKITHECH.
TemioBoe M3NTy4yeHNE U €ro XapaKTePUCTUKH.
Omnpenenenre Macchl AEKTPOHA U paanyca nepBoil bopoBckoii opOUTH aTOMa BOIOPOAA.

SOOI |W N ([

MeTtoanyeckne yKa3aHusi K BbIIIOJHEHHIO JTJA00pPaTOPHbIX padoT:

1) I'natiok, B.C., SIposa, O. lO. (mox pen. nokTopa TexH. Hayk, npodeccopa Mopozosa H
.H.). JIabopatopHbIli PaKkTUKyM IO MEXaHUKE W MOJICKYISpHOW (u3uke [DIEKTpOHHBIN pecypc]:
ANIEKTPOHHOE ydeOHOoe rmocodue no aucuuruinae «Pusnkay i CTyJeHTOB-0aKaIaBpOB TEXHUYECKUX
HalpaBJIeHUH U crienuanbHocTeil. — Mypmanck: U3n-so MI'TVY, 2013. — 191 c.

2) I'natiok B. C., Mypamosa 3. @., (mox pea. 1oKTopa TexH. HayK, mpodeccopa Mopos3osa
H. H.). JlaGopaTopHblii MpakTUKyM IO 3JIEKTPUYECTBY U MarHeTH3My. [DJIEKTPOHHBIN pecypc]:
ANIEKTPOHHOE ydeOHOoe rmocodue no aucuuiuinie «Pu3nkay A CTyAeHTOB-0aKaIaBpOB TEXHUYECKUX
HalpaBJIeHUH U crienuanbHocTeil. — Mypmanck: U3n-so MI'TVY, 2014. — 200 c.

3) BnacoB A. b., Mopo3os H. H. Metoz. pekoMeHAaluu 1O BBITOJIHEHHUIO JTAOOPATOPHBIX
paboT o kypcy obuieit puzuku. — Mypmanck, MBIIMY.

Bonpocs! k 3amuTe 1200paTOPHBIX PadoT:
1 kypc, 2 cemecTp.
JlaGopaTopnasi padora Ne(
«Pusznveckue U3MepeHus1 1 00padoTKa UX pe3yJbTaTOB)»

1. Kakue HU3MCPCHHUA HA3BIBAIOT IPAMBIMU U KAKHEC — KOCBCHHBIMH?
2. Yro NpEACTaBJIAOT €000 a0COIIOTHAS U OTHOCHUTEIIbHAS HOFpCI_HHOCTI/I?
3. Kakas NOTPCIIHOCTL IMMOKAa3bIBACT TOYHOCTH I/ISMepeHHﬁ? Yem 06yCJIOBJ'ICHO MOABJICHUC

CUCTEMATHUYCCKUX HOFpCH.IHOCTCﬁ?
4, Kakue NOTPCIHIHOCTH HA3bLIBAKOT CJ'Iy‘-I&fIHBIMPI? VKaxuTe uX HCTOYHUKH.



o. Kak onpenenstoT cuCTeMaTHyeCKyto MOrPEIHOCTh B IPSIMbBIX U3MEPEHUAX?
6. Uro Takoe npomax? Kak M0XHO ero oOHapyx uTh?
7. Jlj1g yero u3sMepeHne NpoBOAST HECKOJIBKO pa3?
8. UTo 03HaUaeT KJacc TOYHOCTH pudopa?
9. 3anuiuTe pe3ysibTaT U3MEPEHUH B BUJIE JOBEPUTEIHLHOTO HUHTEPBAIA.
10. Ilo kakoil QopMmyne pacCUMTHIBAIOT CpEIHEE KBAAPATUYECKOE OTKIOHEHHE CIy4ailHON
BEJINYUHBI?
11. B kakux ciaydasx poOCT 4MCiIa WU3MEPEHUM He NPUBOJUT K YBEIMYEHHIO TouyHOCcTU? Yem
00yCIIOBIIeHA TIOTPEIIHOCTD B ATUX CITydasx?
12.  Jlns gero ucnons3yroT kodgduuueHT CteroneHta? Yem onpenensiercs ero 3HaueHue?
13.  Kak paccuuThIBarOT JOBEPUTEIBHBIN HHTEPBAI MTPU MPSIMBIX H3MEPEHHSIX?
14.  KakuMm 00pa3oM HaxXoJAAT OTHOCUTENbHYIO MOTPEUIHOCTh PE3YyNbTaTa KOCBEHHBIX U3MEPEHU?
JlabopaTopnasi paéora Ne2
«OmnpenesieHHe MOMEHTOB HHEPUHMH TBEPAbIX TeJI M0 NepHOAY KPYTHJIBHBIX K0Je0aHHii»
1. BoiBog muddepeHnnanbHOro ypaBHeHUs rapMoHudeckux kosnebanuil. [lepuon koneGanuil.
2. JluHamuKa BpalaTelbHOTO JABM)KEHHS aOCOJIOTHO TBEPAOIO Tejla: MOMEHT CHJIbl, MOMEHT

WHEpIMU (MaTepuagbHOM TOYKH, CHUCTEMBl MaTEpPHAIBHBIX TOYEK, CIUIOIIHOTO Tejia), TeopeMa
[IITeitHepa, BHIBOJI MOMEHTA MHEPLIUH JIUCKA.

3. OcHOBHOE ypaBHEHHE TMHAMHKH BPAIIaTeIbHOTO JABIKEHHS a0COFOTHO TBEPIOTO TEIa.

4, Hedbopmarnus: onpeaenenne, BUIAbI AeGopMariu, a0COTIOTHAS M OTHOCUTENbHAS Ae(OpMaIIiH,
3aKoH ['yKka mpu pa3auvHbIX BUAAX AeGOopMaIiiu.

5. BoiBog muddepeHnnanbHOro ypaBHEHHs KpYTHIIbHBIX KoseOaHui abCoJIFOTHO TBEPOTO Teja.
6. BriBo eproia KpyTHIIBHBIX KOJIeOaHM aOCOFOTHO TBEPIOTO Tea.

7. BriBoj pacueTHO popMyIibl 111 HCKOMOTO MOMEHTA WHEPIUHU Tela.

JlabopaTopnasi padora Ne3
«Omnpenenenne MOIYJIsl CABUTa BPANIAIOIIET0Csl TBEPAOro Tejia MPH MOMOIIM KPYTHILHOTO

MasITHUKA»
1. Onpenenenue aepopmaiuy, ynpyras u Heynpyras aedopmanuu, Maible aedopmainy,
2. Buasl nedopmariuu, moHsaTHe aOCOJIOTHOM U OTHOCUTEILHOM JAeOpMaIIiH.
3. 3akoH ['yka mpu Maibix aegopManmsx.
4, 3akon ['yka mipu ynpyroi masnoi nedopmaruu casura. @U3ndecKuii CMBICT MOJIYJIS CJIBUTA.
5. 3akon ['yka mpu ympyroi mamoi nedopmarnuu KpydeHHs. DUHYSCKUN CMBICT MOIYIIS
Kpy4YeHHUSI.
6. CBsi3b MEX1y MOTYJIEM KPYYEHHUS U MOJIYJIEM C/IBHTA.
7. JluHamMuKa BpalaTeNIbHOTO ABMXKEHHS aOCOIIOTHO TBEPAOIO Tejla: MOMEHT CHJIbl, MOMEHT

uHepuuu (MaTepHalbHOM TOYKM, CHUCTEMbl MaTepUalbHBIX TOYEK, CIUIOIIHOTO TeJa), Teopema
[IITetinepa,

8. OCHOBHOE ypaBHEHHE IMHAMMKH BpaIlaTeIbHOTO ABUKEHHSI a0COJIFOTHO TBEPJOTO Tela.

9. BriBoz nuddepeHanbHoro ypaBHeHUs! KpYTHIIbHBIX KOJle0aHUi aOCOIIOTHO TBEPAOro Teja.
10.  BsiBoJ mepHoaa KpYTHIIBHBIX KOJIEOaHUI aOCONMIOTHO TBEPJIOTO Tea.

11.  BeiBoJ pacueTHON GOPMYIIBI VI MOTYJIsI KpYUEHHS] M MOJTYJIsl CIIBUTA.

JlaGopaTopnas padora Ned
«Onpenenenne ko3¢gpPuiUEHTA BA3KOCTH KUAKOCTH 10 MeToay CTokca»

1. OcHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUUECKOH Teopun Beniects (MKT).

2. Kakue mnponeccol Ha3piBaloT “saBiueHMs mnepeHoca”? HasoBute wu3BecTHble Bam sBieHus
nepeHoca. Kakas ¢usnueckast BemuurHa MEPEHOCUTCS B KaXKJIOM U3 ATUX SABJICHHIA?

3. OObsicHUTE MEXaHHU3M IepeHoCca UMITYJIbca B razax ¢ Touku 3peHust MKT.

4. 3anumure (BbiBenuTe) hopmyiny 3akoHa Hpl0TOHA 17151 BA3KOTO TPEHMSL.

S. JluHamuyeckasi BSI3KOCTh (KOA(@HUIMEHT BA3KOTO TPEHHs) Ta3oB U JKUAKOCTEH, €IMHMIIBI

HU3MCPCHHA, 3aBUCUMOCTB OT TCMIICPATYPHI.



6. BreiBequTe pacueTHyro Gopmyiny s onpenencHust KoddGUIMEeHTa BSI3KOTO TPEHUS KUIKOCTH
o metoay Crokca.
7. 3aBUCHUT 1M BenrurMHA KOd(D(UIIMEHTA BSI3KOTO TPEHUS JKUIKOCTEH OT BEIMYMHBI YCKOPCHHS
CBOOOJHOTO TIaJCHUS?
Jlaboparopnasi padora Ne5
«HUccaenosanue nosiesHoii momHocTu ¥ KII/{ ucroununka»

1. Cuna Toka, III0THOCTh TOKA. EAMHUIIBI UX U3MEpEeHUs, 1aTh ONpECIICHUE.
2. VYcnoBue BOSHUKHOBEHHUS U CYIIECTBOBAHUS AIEKTPUUECKOTO ToKa. McTouHuk TOKA.
3. Croponnue cuibl, ux npupoja. IJC u BHyTpeHHEe CONMPOTHBJICHUE HCTOYHUKA TOKA, HUX

n3mepeHue. DOU3NYECKUH CMBICI JIEKTPOABKYIEH CHIIbI, JIEHCTBYIOIIEH B LENH, Pa3HOCTH
noTeHuuanos. [loueMy HampspkeHHe SBseTCsS 00001IEHHBIM MOHATHEM PAa3HOCTH MOTEHIIUAJIOB?

4, 3akon Oma [ HEOJHOPOTHOTO YydYacTKa IEMH, JUIsi OJHOPOJHOTO y4yacTKa IeMu, s
3aMKHYTOMH 1enu, B AugdepennuanbHoi popme (3akoH Oma B tuddepeHnnanbHoi popme BHIBECTH).
5. 3akon xoyns—Jlenna B quddepenimansaoit opMe (BBIBECTH).

6. Momuocte u KIIJ[ ucTOYHMKA TOKa, MOJI€3HAs MOIIHOCTb, MOIIHOCTH MOTEPH, IMOJHAS
MOIIIHOCTh UX 3aBUCHMOCTb OT COITPOTUBIIEHUSI U TOKA LIE€TN (BBIBECTH).

7. BriBectu dpopmyny 3aBucumoctu KII/] nicrounnka oT cuiibl TOKa M COTPOTUBIICHUS LIETIH.

8. [Ipy kakoM BHEIIHEM U BHYTPEHHEM CONPOTHUBIIEHHWU TMOJE€3Has MOUIHOCTh Oyner
MaKcuMaibHa?

JlaGopaTtopHas padora Ne6

«I'panyupoBka Tepmonapbn»
KoHnTakTHEIE ABIEHUS.
PaGota BbIX0/a MEKTPOHOB U3 METANIOB U MOJIYIPOBOJHUKOB.
KonTakTHas pazHOCTh HOTEeHIUANOB. [[puunHbI €€ BOSHUKHOBEHHSL.
3akoHbl Bosbra.
OnummuTe npupoay BO3HUKHOBeHUs TepMo-DJIC 1 MeTo1 ee onpenesieHus.
BriBox hopmynsl mist onpenenerust tepmo-2/1C.
Vnenpnaas Tepmo-2/1C u ee GU3HUECKHIT CMBICIT.
Tepmonapb! 1 UX IPUMEHEHHE.
Tepmonnexktpuueckue spienus (3eedeka, [lenpthe, ToMcoHa) 1 UX MaTeMaTHyecKasi 3aMuCh.

CoNor~LWNE

2 Kypc, 3 ceMecTp.

JlaGopaTropHasi padora Nel
«OmnpenesieHue OTHOLIEHNS 3apsi/ia 3JIEKTPOHA K €ro Macce MeTOA0M MAarHeTPOHa»
MarauTtHoO€ 1oJjie U ero XapakTepUCTUKU.
JIuHUY MarHUTHOW MHAYKIUU (MPAaBUJIO TPABOTO BUHTA).
3akon buo-Caapa-Jlamiaca. MarHuTHO€ moJie ABMKYILErocs 3apsa.
[Touemy sneKTpUYECKUil 3apsAl MO CBOMM MAarHUTHBIM CBOMCTBaM JKBUBAJICHTEH JJIEMEHTY
TOKa‘7 Cuna Amnepa, HanpaBjeHUE CHIIbI AMIIEpa.
5. Cuna Jlopenua, HampaBieHue cuibl JlopeHma. YBelIMUMBAaeTCS JM HSHEPrUsl YaCTHUIBI,
nomnajaroiiei B MaruutHoe nosie? Yemy paBHa pabota cuiisl Jlopenmna?
6. 3aBUCUMOCTD TPACKTOPHUH JIBUKEHUS 3aPsKEHHBIX YaCTHUI] B MArHUTHOM MOJI€ OT yrja HakjoHa
BEKTOpa CKOPOCTH YaCTHUIBl K BEKTOPY MAarHUTHOW MHAYKIUHU. BbeIBOI GopmMyn [Uisi BBIYUCICHUS
MapaMeTpoB TPAEKTOPUU (paauyc, MepHO/I, YaCTOTa, IIar BUHTOBOM JIMHUN).
7. BreiBectu opmyny ais ompeneneHus OTHOIICHHs 3apsijia dJIEKTPOHAa K ero Macce "MEeToJ0M
Mar”eTposa'.

el NS =

JlaGopaTopnas padora Ne2
«M3yueHue pacnpeeaeHusi MATHUTHOIO MOJIS COJIEHOM/IA M ONpe/ieJieHHe ero MHAYKTUBHOCTH
1. Pamka ¢ TokoM (Kak BbIOMpaeTCsl MOJIOXKHUTEIbHAs HOPMallb K MOBEPXHOCTU PAMKH C TOKOM,
BpAILAIOIINKA MOMEHT CHJI, BEKTOP MAarHUTHOTO MOMEHTA PAMKH C TOKOM).



2. MarautHoe 1oJjie M €ro XapakTepucTUKU. JIMHMM MarHUTHON MHAYKIMM (IPAaBUJIO MPABOTO
BHUHTA). HanpsykeHHOCTh MAarHUTHOTO MOJIS.

3. [IpuHIHI CynepO3UUU MarHUTHBIX IOJICH.

4. MaruuTtHas IpOHULIAEMOCTb CPE/IB.

S. 3akoH buo-Capapa-Jlamaca (BbIBOJ HANpsHKEHHOCTM MAarHMUTHOTO MOJS MPSIMOJIMHEHHOTO
IIPOBOJIHUKA, KPYTOBOTO TOKA).

6. Hupkynsuus BEKTOpa MHAYKIUUM MAarHUTHOTO IOJIS MO 33JaHHOMY KOHTYpPY. 3aKOH MOJHOIO
TOKa.

1. [ToTOK BekTOpa MHIYKIMM MAarHUTHOTO HOJIsi (MarHUTHBIN MOTOK) (B ciyyasix OJHOPOJHOTO U
HEOJHOPOJHOI'0 MAarHUTHBIX OJIEH).

8. Conenounn. BriBectn ¢Qopmynbl ans pacuera MarHUTHOW MHIYKIMM BHYTPH M CHapyXu

OECKOHEYHO JUIMHHOTO coJieHou1a. BriBecTu Gopmynbl A pacyeTa MarHUTHON MHIYKIMM BHYTPH U
CHapyXH COJIEHOUJA KOHEUYHOU JITTUHBI.

9. MarHuTHas MHIYKIHAS ¥ WHAYKTHBHOCTH COJICHOM/IA W TOpOouAa (BbIBOK). DU3HMUECKUI CMBICIT
WHIYKTHBHOCTH.
10.  HWuanpyknwonusld ToK. IlpaBmmo Jlenma. 3akoH anekTpoMarHMTHOW HMHAyknuu. DJIC
CaMOMWH/TyKIIHH.

JlaGopaTopHnasi padora Ne3
«A3yueHne noasipu3aluy cBeTa)
1. [Tonspuzanusa cBera. ECTECTBEHHBI W NOJISIPU30BaHHBIM cBeT. IlnOcKOCTH mOJIApU3aLMM.
Crenenp mnonspuzanvd. MOTYT JM T[POJOJIbHBIE BOJHBI OBITH  IUIOCKOMOJISIPU30BAHHBIMHU?
[Tepeuncnure cmocoOb! MOTydeHHSI TIOJIIPU30BAHHOTO CBETa?

2. 3akon Masroca (BBIBO).

3. [lonsipuzanus mpu OTpaX€HUM M MPETIOMIIEHUH Ha TPaHUIE JBYX UAIEKTPUKOB. 3aKOH
bprocrepa.

4, JIBoiiHoe myuernpenomiieHne. AHu3oTponusi BemecTB. OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIN
ayuu. OnTuyeckas 0Cb KpucTaia.

5. [Monspuzanmonnsie mpu3Msbl (Tpu3Ma HuKosist) u mossipouas! (AUXpOu3M).

6. Bpamenue miockoct nossipuzanuu. ONTUYECKU aKTHBHBIE BemlecTBa. OT 4ero 3aBUCUT yroi

IIOBOPOTA INIOCKOCTH NOJIAPHU3AINH ITPU ITPOXOKACHHUHN CBETA YEPE3 ONTHYCCKHU AKTHUBHOC BEIIECTBO?

JlabopaTopnasi padora Ned

«/3yyenne siBjieHU, 00yCI0BJIEHHBIX U} paKkumein»
1. BonnoBas omnrtuka, pamku ee mnpumeHeHus. [ludpakmus cBera. YcioBue, NMPU KOTOPOM
HaOmogaercs audpakius. [Ipunnun ItolireHca-Openerns.
2. Meton 30 ®@penens (moapoOHO, BKIIOYAs IUIOMIAAs M-U 30HBI DpeHens, paauyc BHEIIHEH
rpaHulbl m-i 30HbI DpeHeNs U aMIUIUTYy Pe3yIbTUPYIOUIEro KojaebaHus B MPOU3BOJIbHON TOUKE).
3. Hudpakuuss Dpenens (audpaxiuss B CXOAAIUXCA JydaxX) - JUGpakimuss Ha KPYriaoMm
oTBepcTHH, nudpakius Ha nucke. Yem ompexnensiercs, OyneT iu yucio 30H DpeHens, OTKPbIBAEMBIX
OTBEPCTHUEM YETHBIM WJIM HEYETHBIM.
4. Hudpaxus Opaynrodepa (audpakuus B napamienbHbIX JIydax). YCIOBUS IU(PPAKIIMOHHBIX
MaKCUMYMOB ¥ MUHUMYMOB. Jludpakuus Ha nudpakiimoHHONW pemieTke. YCiaoBus TUGPAKIIMOHHBIX
MaKCHUMYMOB U MUHUMYMOB JUTsl TU(PPAKIIMOHHON PElIeTKH MNP HOPMAILHOM U HAKIOHHOM TaJIeHUU
CBeTa.

S. CrnioHTaHHOE U BBIHY)KJICHHOE H3JIy4eHHE.
6. [Tpuniun paboThl M yCTPOICTBO J1azepa.
7. CBoiicTBa a3epHOro u3inydeHus. TUIBI U UCTIOIb30BAHUE JIA3€POB.

JlaGopaTopnasi paGora NeS
«TenioBoe 3JIy4eHne U ero XapakTepUuCTHKI
1. TennoBoe n3nydenne. OcOOEHHOCTH TEIIIOBOTO U3TY4YEHHUS.



2. CriektpasibHass IJIOTHOCTb JHEPrETUYECKOM CBETUMOCTM [0 YacTOT€ U JUIMHE BOJIHBI.
DOHepreruyeckas CBETUMOCTh. CHeKTpaibHas TMOTJOLIATENbHAs W OTpa)kaTelbHas CHOCOOHOCTD.
UYepnoe Teno.

3. 3akon Kupxroda u cnenctsus u3 Hero.

4. [loka3aTh Ha pUCYHKE KaK pacHpelensieTcs MO CHEKTPY SHEpPrus M3JIydeHHs] aOCOJIIOTHO
YEpHOTO TeJla JAJIsl JAHHOM TeMIlepaTyphl.

Kakas remnepatypa Ha3biBaeTcs sHepreTruueckoi? LiBetoBoit? SpkocTHOi?

3akon Credana-bonsimana

3akoH cmeneHus Buna.

®opmyia Panes-/Ixxunca.

KBanToBasg runoresa Ilmanka. @opmyna IlnaHka Uit CHEKTPadbHONW  INIOTHOCTH
SHEPreTHYECKOW CBETMMOCTH YEPHOTO TeJa. BeIpasuTs I, 1 4epes I, 7 .

10. Ucnone3ys popmyny [InaHka, BEIBECTH 3aKOHbI, ONUCHIBAIOIINE TEINIOBOE U3JIyYEHHE.

©oo~N o

JlabopaTropnasi padora Ne6
«Omnpenaenenne Macchl JJIEKTPOHA U paauyca nepBoii bopoBckoii opoUTHI aTOMa BOI0POAa»

1. Jmcriepcust mokasaTelns mpesoMiieHus BemecTsa. [Ipenomienne ceera B mpuzMe. HopmansHast
U aHOMAJIbHasA JUCIICPCHUS.

2. CreKkTpsl UCITYCKaHUS U X THUIIBI.

3. Onwiter Pezepdopaa mo paccesnuto o-vactur. Monens atroma Pesepdopna (turanerapHas
MOJENb), €€ IPOOIEMBI.

4. CriexTpbl HM3IIy4eHHsS aTOMOB. DMITMPHUYECKHE CepUalbHBIE (OPMYINBI CIEKTpa BOJOPOJA:

Jlaiimana, banemepa, Ilamena u ap., o6oOumeHnas ¢opmyna bansmepa. KakoB ¢usnueckuii cMbica
guceal m U n B 00o0mennoi popmyne bansmepa.

5. [Tocrynatet bopa. Moaens atoma Pesepdopma-bopa: paamyc G0poBCKOW OpOUTHI, SHEPTHUS
AJIEKTPOHA B BOJIOPOIIO00HO# cucteme (BeiBo). [IpoTuBOpeuns u HenocTaTku Teopun bopa.

TpebOoBanus K pe3yjbTaraM padoThl, CTPYKTYPE U COEPKAHUI0 0TYETA

JlaGopaTopHasi paboTa — HEOOJIBIIION HAYYHBIN OTYET, 000OIIAIOIINI MPOBEICHHYIO CTYICHTOM
paboTy, KOTOPYIO MPEACTABISIOT AJIsl 3aIUTHI JUIsl 3aIUThI IPENOaBATEINIO.

B or4er no J1adopaTopHOii padoTe K0JKHBI ObITh BKJIYEHBI CJIeAyIIIHe MYHKThI:
1) TUTYJIbHBIN JIUCT;

2) eI PaboTHI;
3) KpaTKHe TEOPETHYECKHUE CBEICHUS;
4) OIHMCaHKUE IKCTICPUMEHTAIBHOM YCTAHOBKH U METOJIMKU IKCIIEPHUMECHTA,;
5) IKCIIEPUMEHTAIBHBIC PE3YyIIbTATHI;
6) aHaJIU3 pe3yJbTaTOB PadOTHI;
7) BBIBO/IBL.
TpeOoBaHusl K COEPKAHNIO OTAEJIbHBIX YaCTell 0TYeTa 10 JadopaTopHoii padore:
1) Ha3zBanue nabopatopHoit paboThl IPUBOIUTCS O3 CIIOBA TEMA U B KaBBIYKH HE 3aKITFOUACTCH.
2) Lenp pa®oThl JODKHA OTpaXKaTh TeMy Ja0OpaTOPHON pabOTHI, a TaKKe KOHKPETHBIC 3a/1a4H,
MOCTABJICHHBIEC CTYJCHTY Ha MEPUO/I BHITIOTHEHUS PaObOTHI.
3) KpaTtkue teopernueckue cBeieHusa. B 3ToOM pasnene uznaraercs KpaTkoe TEOPETHUYECKOe

ONMCAaHHE U3YYaeMOro B paboTe sIBIICHUS UM Mpoliecca, MPUBOIATCS Takke He00X0AUMBbIE pacyeTHbIE
¢dopmynbl. Marepuan pasjena He JOJDKEH KONMHMPOBATH COJEpPKAHHWE METOAMYECKOrO MOCOOMS WM
yyeOHUKa IO JaHHOW TeMe, a OrpaHUYMBACTCS M3JI0)KEHHEM OCHOBHBIX MOHSATHH M 3aKOHOB,
pacueTHbIX (opmyn, Tabmul, TpeOylomMXcs A8 JanpHeimed  o0paOOTKM  MOJYy4EeHHBIX
HKCTIIEPUMEHTANIBHBIX Pe3yJIbTaTOB.

4) Onucanue 3KCIEePUMEHTATFHOW YCTAaHOBKM M METOJMKH AKCIIepHUMEHTa. B maHHOM pasnene
MIPUBOJUTCS CX€Ma HKCIEPUMEHTAIBHON YCTAaHOBKH C ONMHMCAHUEM €€ paboThl M MOAPOOHO M3IaraeTcs
METO/IKa MPOBEJICHUS HKCIIEPUMEHTA, MTPOLIECC MOJYyIeHUs JAHHBIX U CI0CO0 UX 00pabOTKH.



5) DKCIepUMEHTAIbHBIE  Pe3ylnbTaThl. B 3TOM pa3jene TPHUBOIATCS HEMOCPEACTBEHHO
pe3yNbTaThl, MOJTYYCHHBIE B XOJ€ MPOBEACHUS JA0OpaTOpHBIX paboT. OO0s3aTeNbHO HEOOXO0IUMO
OLCHUTH MOTPCIIHOCTHU I/I3MepeHI/If/'I.
6) Ananmu3 pe3ynabTaroB paboThl. Pa3nmen oTdera MODKEH COAep)KaTh MOJPOOHBIM aHamM3
MOJIYYCHHBIX PE3YJIbTaTOB, MHTEPIPETAIMIO ITUX PE3yJIbTaTOB HA OCHOBE (DM3MUYECKUX 3aKOHOB.
Crnenyet cpaBHUTh NOJyYEHHbIE PE3YIbTAThI C U3BECTHBIMU JIUTEPATYPHBIMU JAHHBIMHU.
7) BeiBombl. B BBIBOJaX  KpaTKO — W3JaralOTCsl  pe3yiabTarhl  pabOTHI:  MMOJIyYCHHBIC
OKCIICPUMCHTAJIbBHO UJIK TCOPCTUUCCKH 3HAYCHUSA (1)I/I3I/I‘-ICCKI/IX BECJINYHNH, UX 3aBUCUMOCTHU OT YCJIOBI/Iﬁ
OKCIICPUMCHTA, YKa3bIBACTCA HUX COOTBCTCTBUC WM HCECOOTBETCTBUC (1)I/I3I/I‘-ICCKI/IM 3aKOHaM,
BO3MOJKHBIC ITIPUYNHBI HECOOTBCTCTBUS.

Jonyckaetcst oopmieHrue oT4yeTa Mo JiabopaTOpHOW padOTe TOIBKO B AJIECKTPOHHOM BHJIE
cpenctBamu Microsoft Office.

3. MeToanueckue PECKOMEHIAIIMHA T10 OpraHu3alnumn CaMOCTOSITENbHOI paﬁoTbl

VYcnemHoe OCBOEHHE KOMIIETEHIMH, (GOpMUPYEMBIX YUe€OHOW TUCHUIUIMHON (MOIYIs),
MPEIITOJIaracT ONTUMAIILHOE HCITOJIb30BAHNE BPEMEHH IS CAMOCTOSTEIIBHON paOOTHI.

CamocrosTensHas paboTa oOydarmierocs - ACSITEIBHOCTh, KOTOPYIO OH BBIMOJHSET 0e€3
HETIOCPEACTBEHHOTO YYacTHUsl TPENoJaBaTeNsi, HO IO €ro 3aJaHuio, IMOJ| €ro PYKOBOJICTBOM U
HaOmogeHnemM. OOyuaronuiics, 00JIaJaloOMUid HaBBIKAMU CaMOCTOSTEIBHONW pPabOThI, aKTHBHEE H
rIyOXe ycBawBaeT yIeOHBIN MaTepra, OKa3bIBaCTCs JyUINe MOATOTOBICHHBIM K TBOPYSCKOMY TPYY,
K caM000pa30BaHUIO U MPOJIODKCHUIO O0YUICHHS.

CamocTtosaTtenbHas paboTa MoOKeT ObIThb ayJUTOPHOW M BHeayauTopHOU. ['panHuiml mexmy
STUMH BUIaMU pabOT OTHOCUTENBHBI, @ CAMU BUbI CAMOCTOSITENILHONU pabOThl IEpEeCeKatoTCs.

AynuTopHas caMOCTOATeIbHasi paboTa OCYHIECTBISIETCS BO BpeMs IPOBEIEHUS Y4EOHBIX
3aHATUH N0 TUCHUILIMHE (MOAYIIO) TIO 3aJaHUIO0 MpenoaaBaTess. BkiatoyaeT B ceos:

- BBIMIOJIHEHUE CAMOCTOSTEIbHBIX paboT, ydacTue B TECTUPOBAHUH;

- BBITIOJIHEHUE KOHTPOJIbHBIX, MPAKTUYECKUX U J1a00paTOPHBIX paboT;

- pelieHue 3aa4 U ynpakKHeHU, COCTaBIeHHE TpaPruecKuX U300pakeHuH (CXeM, Tuarpamu,
TaOJIHII U T. I1.);

- paboTy CO CIPAaBOYHOM, METOINYCCKOM, CTICIIHAIBHON JTUTEPATYPOH;

- oopMIIeHHE OTYETA O BBINIOJIHEHHBIX paboTax;

- MIOJITOTOBKA K TUCKYCCHH, BHIITOJIHEHHSI 3aJaHUI B JICJIOBOM UTPE H T. JI.

BreaynutopHas camocTrosTenbHas pabora (B Oumbmuoreke, B Jjaboparopun MITY, B
JIOMAIITHUX YCJIOBUSIX, B CIICIMATBHBIX TOMEIIECHUAX IS CaMOCTOsITeNbHON pabotel B MI'TY u T. 1.)
SIBIISICTCST TEKYIIeW 00sA3aTeNIbHOM PabOTOW Hall y4eOHBIM MarepuanioM (B COOTBETCTBUH C paboueii
pOrpamMMoii), KOTopas He NpEAINoaraeT HENOCPEICTBEHHOTO W HEMPEPHIBHOTO PYKOBOJCTBA CO
CTOPOHBI IIPETOIaBaTEIIs.

BHeayauropHas camoctosiTenibHasi paboTa MOXKET BKITIOYATh B ceOsi:

- TIOJITOTOBKY K ayJUTOPHBIM 3aHATHSIM (JCKIHSIM, MPAKTHYSCKUM 3aHITHSIM, J1a00paTOPHBIM
paboTam U Jip.) ¥ BBIIIOJIHEHNE HEOOXOAUMBIX JOMAITHUX 3a/IaHUN;

- paboTy HaaA OTHENbHBIMA TEMaMH JUCHMIUTUHBI  (MOJYJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYEHHE B COOTBETCTBUU C paboueil mporpamMmoi;

- mpopaboTKy MaTepuana U3 TMepedyHss OCHOBHOW U JOMOJHUTENBHOM JHTEepaTyphl IO
TUCIUILTAHE, 0 KOHCTIEKTaM JIEKIINH;

- HamucaHue pedeparoB, TOKIAIOB, 93CCE, OTYETOB, TMOIArOTOBKA MYIbTUMEIUUHBIX
Mpe3eHTAIH, COCTaBIIEHUE TII0CCapHsl U Jp.;

- TIOATOTOBKY KO BCEM BHUJAM MPAKTHUKU WM BHITIOJHEHUE 3a/laHUi, MPEAYCMOTPEHHBIX HX
pabo4yrMu MporpaMMamu;

- BBITIOJIHEHUE KYPCOBBIX paboT (MMPOEKTOB) U pacueTHO-TpadudecKux pador;




- IOJTrOTOBKY KO BCEM BHUJaM TEKYIIETO KOHTPOJISA, IPOMEKYTOYHON U UTOIOBOM aTTeCTalluu, B
TOM 4YHCIIE BBINIOJHEHWE M TOATOTOBKY K MPOLEAYpEe 3aIlMThl BBIMYCKHOW KBaJlU(UKAITHOHHOMN
paboThI;

- y4yacTh€ B HCCIEAOBATEIbCKOM, IPOEKTHOM U TBOPUYECKOM [EATEIIBHOCTH B paMKax
M3y4aeMoM JUCLUUILIMHBI (MOIYIIs);

- TOJrOTOBKA K YYacTHIO B KOHKYPCax, OJUMITHAAX, KOHPEPEHIHAX, padoTa B CTYyACHYECKHX
Hay4yHbIX OOIIECTBAX U KPYKKaX;

- JIpyTH€ BUJIbl CAMOCTOSTEIbHON pabOTHI.

CopepxaHue caMOCTOATEIbHON pabOThI ompenensercs padodei MporpamMmMou JUCIUILIMHBI
(Momynsi), mpaktuku, mporpammoit 'MA. 3amanust s caMOCTOSITENBHONW PAaOOTHI MMEIOT YETKHE
KaJIEH/1apHbI€ CPOKH BBITIOJIHEHUSI.

BoinosnHenue 1000ro  BUJAa CaMOCTOSITENIBHOM  pabOThl  MpeArnosiaraeT MpOXOoXACHHE
00yyarouMMcs CIIEYIONUX TaloB:

1. OnpeneneHue eI CaMOCTOSATEILHON paboTHI.

2. KoHkperuzanys no3HaBaTesbHOH (MpOOIEMHOM UTH MPAaKTUYECKOI) 3a/1auH.

3. CaMOOIIeHKa TOTOBHOCTH K CaMOCTOSITENIBHOW paboOTe 1O PEUICHHIO IMMOCTABICHHON WIIH
BBIOpAHHOM 3a/1a4H.

4. BriOop agexBaTHOro croco0a JeMCcTBHiA, BeIylero K pemieHuio 3afadu (BeIOOp myTei u
CPEJICTB JIJIsl €€ PEIICHMS).

5. [InanupoBanue (CaMOCTOSITENILHO WM C IOMOLIBIO MpEnojaBaTesisi) CaMOCTOSTEIbHON
paboTHI TIO PEIICHHUIO 3aa49H.

6. Peanmm3arust mporpaMMBbl BRITIOJTHEHHUST CAMOCTOSITENTEHON PabOTHI.

7. CaMOKOHTpPOJIb ~ BBITIOJTHEHUSI CAMOCTOATEIBHOW pPaOOTHI, OICHUBAHUE TOJIYYECHHBIX
pe3yabTaToOB.

8. Peduexcust coOCTBEHHOM Y4eOHOM IEATETLHOCTH.

Ta6auna 5. — IlepeyeHpb TeM 1JI1 CAMOCTOSITEILHOTO U3YyYeHH s

KoauuecTBo 4acos,
BbI/IeJIIeMbIX HA BH/IbI
y4eOHO# padoThI 1O

Conep:xanue pa3aenoB (MoayJieii), TeM IUCHUILTHHbI bopmam oByueHus

Ounas
CPC
1 xypc,
2 ceMecTp

KunemaTnka nmocrynarejibHOro M BpamaTeJbHOro ABHKEHHS.

OCHOBHBIE =~ KMHEMATHMYECKUE  XAPAKTEPUCTUKU  KPUBOJUHEHHOTO

JNBUKEHHUS: CKOPOCTh U yCKopeHue. HopmanbHOE€ M TaHreHLIHaIbHOE 10

yckopenne. KuHemaTmka BpallaTeabHOTO  JIBUKEHHUS:  yIJOBas

CKOPOCTb M YIJIOBO€ YCKOPEHHUE, UX CBSI3b C JIMHEHHOH CKOPOCTBHIO U

YCKOPEHHEM.

JAuHaMMKa NOCTYNATEJbHOI0 ABHKCHUS.

NuepuunaneHble cUCTEMBI OTCYETA U NEpBBIM 3akOH HbroToHa. Bropoi

3akoH Hprorona. Macca, uMIynsC, cwia. YpaBHEHHE JBHKECHUS 10

MarepuanbHOM TOUKU. Tpetui 3akoH HbrOTOHa M 3aKOH COXpaHEHUS
HMMITyJIbCa. 3aKOH BCEMHUPHOTO TAroTeHHsl. Cuibl TpeHusa. 3aKOHBI
COXpaHEHUs] UMIYJIbCA U NOJHON MEXaHUYECKOU SJHEPTUH.

IlI/IHaMHKa BpalmaTeJIbHOr0 ABUKCHHUS.

MomeHT HMITYJIbCa MaTCpI/IaHBHOﬁ TOYKH U MEXaHHYECKOH CHCTEMBL.
MOMEHT CHJIBIL. ypaBHeHI/Ie MOMEHTOB. 3aKOH COXpaHCHUA MOMCHTa 10
HUMITYJIbCa MEXaHHYEeCKON cucteMbl. OCHOBHOE YpaBHCHUC JUHAMHUKU
BpalllaTCJIbHOI0 ABHIXKCHUS TBCPAOI'0 TCIIA. MowmeHT HUMITYyJIbCa TCJa.




Mowment wunepuuu. Teopema IlreiliHepa. Kunermyeckas sHeprus
BPAILIAIOIIErOCs TBEPAOIO TEIa.

OCHOBBI TEPMOJIMHAMMKH.

VYpaBHeHHE  COCTOSHUS B  TepMojguHamuke. OOpatumbie
HeoOpaTtumble — mporecchl.  IlepBoe  Havaso  TEPMOJAWHAMHKH.
TennoeMkocCTs. YpaBHeHue Maiiepa. N3oxopuueckuii,
M300apUYCCKUil, HM30TEPMHUCCKUN, aJuadaTHUeCKUil TPOIECChl B
ujeanbpHbIX raax. Bropoe nauano repmonnnamuku. [IpeoOpasoBanue
TEIUIOTHl B MeXaHuueckyto padoty. Llukn Kapno u ero xoadduument
I0JIE3HOTO AEUCTBUSI. DHTPOIHUS.

10

MoJieKkyJISIpHO-KHHETHYeCKas TeopHus. DJIeMeHTbI
CTATHCTHYECKOH (PU3MKH.

JaBnenne raza ¢ touku 3peHuss MKT. TemnoemkocTs M 4ucio
creneHei cBoOoabl MoJieKyn rasza. Pacmpenenenne MakcBenna yist
MOAYJIE M MPOEKIHMH CKOPOCTM MOJIEKYl HJEealbHOTO rasa.
DKCnepuMeHTaIbHOE O00OCHOBaHWE pacrpeaeiieHus MakcBena.
Pacnipenenenne bonpiimana u 6apomerpudeckas popmysa.

10

JyieMeHThbI (PU3UYeCKOl KHHEeTHKH.
SBnenuss mnepenoca. Juddysus, TemIonpoBOAHOCTb, BHYTPEHHEE
TpPEHHE.

10

DJIeKTPOCTATHKA.

3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAN AJIEKTPOCTATUYECKOTO
noja.  Teopema Taycca. DNEKTpOEMKOCTh  MPOBOJAHUKOB U
KOHJICHCATOPOB. DHEPIrusl 3apsKEHHOTO KOHJIEHCATOPa

10

DJieKTpHUecKoe 1MoJje B BellecTie.

JIdneKkTpuKky B 3JeKTpuueckoM mosie. [lomsipuzaiius IUAJIEeKTPUKOB.
Bexkrop AJIEKTPUYECKOTO CMEILICHUSI. JusnekTpudeckas
MIPOHUIIAEMOCThH BEI[ECTBA.

10

ITocTOAHHBIH 3TeKTPUYECKHUI TOK.

Cwia W TUIOTHOCT, TOKa. 3akoH Owma B HHTETPAIBHOM U
muddepeHnnanTbHON dbopmax. 3akoH Jxoyns-Jlenma.
DneKTpoABMKYIIas cujia cTouHMKa Toka. [IpaBuna Kupxroda.

10

Hroro 3a 1 kypc 2 cemecTp:

90

2 Kypc,
3 cemectp

Marneru3m.

MarsuTHoe B3aMMOJICHCTBHE MOCTOSHHBIX TOKOB. BekTop MarHuTHOM
uHaykuuu. 3akoH Awmmnepa. Cuwia Jlopenua. 3akon buo-Casapa-
Jlannaca. TeopeMa 0 HUPKYJISAIUHU (3aKOH MOJIHOTO TOKa). MarHUTHOE
Mojie W MarHUTHBIA JUIOJNBHBIA MOMEHT KpPYroBOrO  TOKa.
HamarunueHHoCTh MarHeTnkoB. HampsikeHHOCTh MarHUTHOTO TMOJIS.
MarnuTtHas nponunaeMoctb. Kinaccuduxaiyss MarHeTHKOB.

10

DJIEKTPOMArHUTHAsl MHAYKIUsA. YpaBHeHnss MakcBeia.

IIpaBunmo  JleHma. YpaBHeHHE  DIEKTPOMAarHUTHOW  MHIYKIUU.
Camounnaykuus. VHIYKTMBHOCTBh COJIEHOMJA. ODHEPIrHs MarHUTHOTO
nosist. CucreMa ypaBHeHM MakcBenia.

10

I'apMoHnyeckne Koed0aHus. JIeKTPUIECKHE KOJTeOaHH.
AmnnuTyzaa, KpyroBas 4yacToTa U (a3a rapMOHHUYECKUX KOJeOaHHM.
Crnoxenue xonebanuil. KonebarenbHplil KOHTYP.

10

BosnoBas ontuka-1.
DnexkTpoMarHuTHas npupoja cseta. BonHoBoe ypaBHeHHE. CKOPOCTh
cBeta. VMHTepdepeHns MOHOXpOMAaTHYECKUX BOJIH. PasHOCTh Xona.

10




KorepentHocts. VYcnoBust UHTEPPEPEHIMOHHBIX MAaKCUMyMOB H
MUHUMYMOB. WHTepdepeHss B TOHKHMX IUIeHKaX. [loiocsl paBHOM
TOJIIMHBI W  paBHOro  HawioHa. lIpocBerneHue  ONTHKH.
WuTepdepeHImonnbie TpudophI.

BosnoBasi ontuka-2.

Hudpaxmust ceera. Ilpuanun Iroiirenca-®penens. Merox 30H
@penens. JudpakunonHas pemerka. Paspemraromasi CriocoOHOCTb.
[Honspuzanus CBeTa. EcrecTBeHHbIN CBET. JIBoliHOE 10
JTy4erperoMIICHHE. [Tonspuzanus CBETa npu JIBOMHOM
nyyenpenomiieHuu. [lonspuszaunonnsie npubopel. 3akoH Manoca.
Bpamienne niaockocTi nojasipru3alyy B KpUCTAIIMUECKUX Tellax.

B3aumopaeiicTBHe cBeTa ¢ BelIECTBOM.

Hucnepcuss  cBera. OJEKTPOHHAas TEOpPHs  JUCHEPCUM  CBETa.
HopmaneHas u aHomanbpHas nucnepcud. JIMHUUM morioimieHusi. 3akoH
byrepa. Paccesnue cBera.

10

N3ayyenne yepHoro tea.
3akonbl Kupxroga, Credana - bonsiimana, Buna. @opmyier [Tnanka, 10
KBAHTOBBIN XapakTep HU3TydeHUsI.

B3aumoneiictBue (pOTOHOB € 3JIEKTPOHAMHU.
Buemnuit  ¢orosnekrpuueckuit  apdexkr. Dopmyna DHHIITEHHA. 10
[Tpumenenne potoarddekra. dpdext Komnrona. /laBnenue cpera.

BosiHoBbIe CBOMCTBA YaCTHIL.
I'mnote3a ne bpoina. Onbeitel [IpBuccona u Jxepmepa. IlpuHimn 10
HeomnpeneneHHocTH. YpaBHenue lpenunrepa. [Ipoxoxnenue yacTuil
4yepe3 MOTCHITHATBHBIA Oaphep.

Hroro 3a 2 kypce 3 cemecTp 90

HToro 3a kypc 180

Conep:kaHue U MeTOANYECKHE YKA3AHHA K CAMOCTOSITEJILHOMY U3YYE€HHIO TeM JTHCHUTLIHHBI
1 kypc. 2 cemecTp.

1) Kunemaruka.

Bonpocsl 1isi caMONIpOBEPKU:

1. Uto Takoe CKOpOCTh, YCKOpEHHE?

2. UeMy paBHBI U KyJla HaIpaBJIE€Hbl HOPMAJIbLHOE U TAHT€HIMAIBHOE YCKOpeHue?

3. UYTto Takoe pagnyc-BeKTOp, TPAEKTOPHS U BEKTOP MepemMenieHus?

4, 3anuInTe CBSA3b JMHEWHBIX U YTIOBBIX KHHEMATUUYECKUX TAPaMETPOB.

3agauu Il CAMOTNIPOBEPKH:

1. MarepuasibHasi TOUKa JBUKETCS B IIIOCKOCTU XY I10 3aKOHY X = a-tz, Y = B-tz, rae o u

B - MOJIOKUTENIbHBIC TIOCTOSIHHBIC. HalTH: 1) CKOPOCTh TOYKHU KaK (YHKIIUIO BPEMEHH; 2) 3aBUCHMOCTb
JUTAHBI TTyTH OT BPEMEHH; 3) TAHICHIIMAIBHOE YCKOPCHUE TOUKH.

2. Touka nBrkercs B ockoctd XY 1o 3akony X = A-sinot, Y = A-(1-cosmt), rae A u ©
- TIOJIOKUTENbHBIE TOCTOsIHHBIE. HallT myTh, NMPOXOIUMBIA TOYKOW 3a BpEeMsl T, YrOJ MEXIy
CKOPOCTBIO U YCKOPEHHEM TOUKH.

3. [To nyre oxkpyxHocTH paauycoM 10 M aBMKeTCS Touka. B HEKOTOPHIIt MOMEHT BpeMeHHU
HOpMaJbHOE YCKOpPEHHE TOYKH paBHO 4,9 M/C2; B 3TOT MOMEHT BEKTOPHI MOJHOTO W HOPMAIILHOTO
yckopeHuit 00pasyrot yribl 600. HaliTu cKOpOoCTh U TaHT€HIIMATBLHOE YCKOPEHUE TOUKH.

2) JAuHamuka.

Bomnpocsl 111 caMonpoBepKH:

1. Kakue cucrembl oTcyeTa Ha3bIBAIOTCS MHEPLUAIBHBIMUA U HEMHEPLUAIBHBIMU ?
2 CdhopmynupyiiTe NPUHIMII OTHOCUTENBHOCTH [ anuies.

3. Coopmynupyiite 3akoHbl HproTOHA.

4 Kakue ¢pyHnnamMeHTanbHble CHIIBI BBl 3HaeTe?



o. Cdhopmynupyiite 3aKOH COXpaHSHHSI IMITYJIbCA JJIsI 3aMKHYTBIX CUCTEM.

6. Yemy paBHa paboTa CHIIBI, MOIIHOCTb, KMHETHYECKas SHEPrus M MOTEHIUAIbHAs
sHeprus?
1. ChopmynupyiTe 3aKOH COXpaHEHHS MEXaHUYECKOH SHEPTHH B IOTESHIIMAIBHOM IIOJIE.

8. UYro Takoe ynpyruii yaap?

9. Uro Takoe Heynpyrui ynap?

3agaum A1 caMONPOBEPKU:

1. /IBa OQMHAKOBBIX IIapa IMOJABEUICHbI Ha HUTAX manuHOW 0,98 M M KacaroTcs Ipyr apyra.
OmuH w3 mapoB OTKIOHAIOT Ha yroya 10° m ormyckaroT. OmnpeaenuTb MakCHUMAaJIbHYIO CKOPOCTh
BTOPOTO MIapa Mociie COyAapeHus. Y Iap CUUTATh aOCOITIOTHO YIIPYTHM.

2. Ilpu ynpyrom ynape HEUTpPOHA O SJIpo YIJIepojia OH ABMXKETCS MOCIIE yapa B HallpaBJICHUH,
MEpNeHIUKYIIpHOM HavdaibHOMy. CuMrtas, 4Tro Macca sapa yriepojga 12 pa3 Oosblle Macchl
HEHUTpPOHA, ONIPEJIENIUTh, BO CKOJIBKO pa3 YMEHbILIAETCS SHEPTUsI HEUTPOHA B pe3ysbTare yaapa.

3. Baron maccoii 40 TOHH, JIBHXYUIMICS CO CKOpPOCTBbIO 2 M/C, B KOHIIE 3allaCHOTO IYTH
ynapsieTcsi 0 TPYKMHHBIH amopTu3aTop. Ha CKOJIBKO COXMETCs NMpYXHHA, €Cd €€ KOA(PPHUIHESHT
ynpyrocti pase 2,25-10° H/m?

4. [lap maccoil 3 Kr JIBHXKETCS CO CKOPOCThIO 2 M/C M CTAJKHUBAETCA C MOKOSIIUMCS
mapoMm maccor 5 kr. Kakas pabora Oymer coBepmieHa mpu aedopmaruu mapoB? Ymap cuuTaTh
a0COJTIOTHO HEYIPYTUM, MPSIMBIM, IEHTPATBHBIM.

o. [[Tap kaTuTCAd MO TOPU30HTAIBHOM IIIOCKOCTH. Kakyr 49acTe COCTaBIISIET SHEPIUs
MOCTYMATEILHOTO JIBMKECHUS OT OOIel KUHETUUECKOU SHEPTUH?
6. JIBa Tena maccaMu m ¥ 3m JBUTAlOTCS BO B3aMMHO NEPNEHAUKYISIPHBIX HAITPaBICH USX.

[Tocne coymapenusi Teno Maccol m OCTaHOBWIOCh. Kakyl0 4YacTh €ro SHEpPruu COCTaBIISIET
BbIJICTTUBIIEECS NIPU YAApE TEII0?

3) MoMeHT umIryJibca.

Bonpocs! 11 caMonpoBepku:

1. YTo Tako€ MOMEHT CHJIbI U YEMY OH paBeH?

2. Y10 Takoe MOMEHT MHEPILIMU MaTEPUAIbHOU TOYKU U YEMY OH paBeH?

3. ChopmynupyiTe 3aKOH COXpaHCHHUS MOMEHTa UMITYJIbCa.

4. 3anuiuuTe ypaBHEHHE MOMEHTOB.

3agayu Il CAMOIIPOBEPKH:

1. Huth ¢ npuBsg3anHbIMH K €€ KOHIIaM rpy3amu maccamu 50 T u 60 r nepekuHyTa 4yepes
6ok nuamerpoMm 4 cMm. OnpeaenuTh MOMEHT MHEpUUU OJOKa, €CU MOJ ACWCTBUEM CHIIBI TSHKECTU
IPy30B OH TOTY4HI YrI0Boe yckoperue 1,5 pas/c’. TpeHHeM H IPOCKaIb3bIBAHHEM HHTH MO OIOKY
peHeopeyb.

2. BriBectu Qopmyny a1 MOMEHTa MHEPIHMH IWIMHIPUYECKON MY(THl OTHOCHTEIHHO
OCH, COBIAJAIONIEH C €€ OChI0 CUMMETpUH. Macca MyQThl paBHsETCS m, BHYTpeHHMH paguyc — Ry,
BHelHUN — R>.

3. O6pyu maccoit 1 xr u pamuycom 0,2 M Bpamiaercss paBHOMEPHO C YacTOTOH 3 ¢t
OTHOCHUTEIILHO OCH, TPOXOIAIICH uepe3 CepeIMHy ero pajanyca nepneHauKyIsIpHO IJI0CKOCTH 00pyya.
Onpenenuts MOMEHT UMITYSIbCA OOpyYa.

4) JlnHAMHKa BpAaIaTeJbHOI0 IBHKCHUS.

Bonpocsl 111 caMonpoBepKH:

1. CdhopmynupyiiTe 3aKOH COXpPaHEHUS HMITYlIbca U MOMEHTa UMILYJbCa MPH JABHKEHUH
TBEPIOTO Tena.

2. CdhopmynupyiiTe OCHOBHOH 3aKOH AMHAMHUKH BPAIlaTEIbHOTO ABHKEHHSL.

3. Coopmynupyiite Teopemy LlTeiinepa.

4. Uemy paBHa KNHETUYECKAs! SJHEPTHsI BPALIATEIBHOTO IBUKECHUS?

3agaum VI CaMONIPOBEPKHU:

1. B nentpe ckambpu JKyKOBCKOTO CTOMT YEJIOBEK UM IEPKUT B PyKax CTEP:KEHb JUIMHOM 2,4

M U Maccoi 8 KT, paCHOHO)KCHHBIﬁ BCPTUKAJIBHO IO OCHU BpalllCHUA ckameiiku. CKaMbsl ¢ YEIIOBEKOM
v -1 o -~
BpalmaceTcda ¢ 4aCTOTOU 1 ¢~. C xakoi 4acTOTOH 6y,Z[CT BpallaTbCia CKaMbs € YCIIOBCKOM, CCIIM OH



IIOBEPHET CTEP)KEHb B TOPU30HTAIbHOE NOJIOKeHHE? CyMMapHbIi MOMEHT HHEpPLUHU 4YEJIOBEKa U
CKaMbH paBeH 6 KM,

2. Jluck 1 o0pyd OJWHAKOBOTO pPaauyca, MU MacChl OKATHIBAIOTCS 0€3 CKOJBKECHHS C
HAKJIOHHOM TJIOCKOCTH BBICOTOU 1 M. OmnpeieuTh CKOPOCTh UX IIEHTPOB MAacC B KOHIIE CKAaThIBAHUSI.
3. JIBa Ttena maccamu 0,25 xr u 0,15 Kr cBA3aHBI TOHKOW HUTHIO, IEPEOPOIICHHON Yepe3

O70K. BIIOK yKperuieH Ha Kpai TOPU30HTAIBHOTO CTOJA, IO TOBEPXHOCTH KOTOPOTO CKOJB3UT TEIO
maccoit 0,25 kr. C KakuM YCKOPEHHEM JABHIKYTCS Tela W KAaKOBBI CHJIBI HATSDKEHHMS HUTEHW 1O 00e
cTopoHbl OoT O10ka? KoadduuueHnt Tpenus tena o noBepxHoCTh cToja paseH 0,2. Macca 610ka paBHa
0,1 Xr ¥ ee MOXXHO CUMTaThb PaBHOMEPHO paclpeiesieHHOW 1o oboxy. Maccoil HUTH M TPEHHEM B
MOIIIMITHUKAX OCH OJI0Ka MpeHeOpeyb.

5) OCHOBBI TEPMOIMHAMMKH.

Bonpocsl 11s caMonpoBepKu:
CBoiiCTBa KHUIKOCTEH 1 ra3oB.
3anuuuTe ypaBHEHHE THAPOCTATUYECKOTO PAaBHOBECHS.
3anuuuTe ypaBHEHHE HEPa3pbIBHOCTH.
Cdopmynupyiite 3akoH beprymu.
Yto Takoe uncio PeliHoJb/Ica ¥ 4TO OHO onpenenser?

3agauu AJ1 caMONPOBEPKU:

1. B 0Gouky 3ammBaetcsi Boga co ckopoctbio 200 em’/c. Ha nHe O60ukM 00pa3oBaoOCh
OTBEPCTHE TUIOIIA/IbIO MomepedyHoro ceueHus 0,8 eM?. [IpeneOperas BS3KOCTBIO BOJBI, OTMPEIETUTE
YpOBEHb BOJbBI B OOUKE.

2. [[Tapuk BCIUIBIBAET C MMOCTOSIHHOM CKOPOCTBIO B KUIKOCTH, IUNIOTHOCTh KOTOPOH B TPHU
paza OoJiplle MIOTHOCTH MaTepHuana mapuka. OnpeaeanuTe OTHOIIEHUE CHIIBI TPEHUs, ACHCTBYIOIIEH
Ha BCIUIBIBAIOLIUH IIAPHUK, K €r0 BECY.

agrown e

6) MoJieky/JISIpHO-KHHEeTHYeCKasi TeOPHS.

Bonpocs! 11 caMonpoBepku:

1. Cdopmynupyiite ocHoBHBIE mTos10xkeHnss MKT.

2. Uto Takoe BHYTPEHHSISI SHEPTUSL CUCTEMBI?

3. [lepeuncnure MaKpOCKONMUYECKHE MapaMeTpbl COCTOSHUS CHUCTEMBL.  3alMIInTe

ypaBHEHUE COCTOSHUS UACaIbHOTO rasa.

3agayu Il CAMOIIPOBEPKH:

1. B 6amnone oosemom 0,5 I[M3 COJCPIKUTCS CMECh T'a30B, COCTOSILAS U3 10% MOJIEKYJT
KHUCJI0pO/ia, 4-10% MOJIEKYJT a30Ta U 3,3-10%° MoJIeKya aprona. OmnpenenuTe: a) AaBjieHUE cMecH; 0)
MOJISIPHYIO Maccy cmecu. Temmnepatypa cmecu 127 oC.

2. N3 Oamiona co cxaTeiM BOJOpoJoM oO0bemoM 10 1 BciencTBUE HEUCIPABHOCTH
BEHTUJIS BbITeKaeT ras. llpu remmeparype 7 °Cc MaHOMETP IIOKa3bIBaJl JaBJICHUE 4,9:10° Tla. UYepes
HEKOTOpoe BpeMsi mpu Temmeparype 17 °C manomerp mokasam Takoe ke naieHne. CKONBKO Tasa
BBITEKJIO?

3. DHeprus MOCTYMATENbHOTO JIBIXKEHUS BCEX MOJIEKYN a30Ta, HAXOAALIUXCA B OalIOHe
o6bemom 20 1, paBHa 5 kJ[K, a Cpe/IHss KBaAPaTHIHAS CKOPOCTh €ro MoeKy: pasaa 2-10° m/c. Haiitn
Maccy a3oTa B 6ajuIoHe U IaBJIeHHE, M0/1 KOTOPBIM OH HaXOIUTCS.

7) DiieMeHThI (pU3NIEeCKOl KHHETHKH.

Bonpocsl 111 caMonpoBepKH:

Uto Takoe siBIIeHHE TIEpeHOCca U Kakasi pu3ndeckasi BeIMYUHA MEPEHOCUTCS ?
UYro Takoe JuIMHA CBOOOJHOTO Mpodera, cpeiHee YUCIO CTOJIKHOBEHUH?
Huddysus. 3anummure 3akoH Ouka.

TemnonpoBoaHOCTh. 3anumunTe 3akoH Dypre.

. Bszkocts. 3anumute 3akoH HproTOHA /17151 BA3KOTO TPEHUSI.

3agaum VI CaMONIPOBEPKHU:

1. Ilnomans okHa paBHa 2 M°. PaccrosHme Mexay pamamu paseo 0,2 M. Hapyksoe
cTekno mMeer cpemHiolo Temmepatypy -10 °C, Bmyrpennee - +20 °C. JlaBnenme Mexmy pamamu
HOpMasibHOE. TemriiepaTypa JIMHEMHO MEHSETCS OT BHYTPEHHEro CTeKIa K HapyxHoMy. OnpenenuTsb

IR



KOJIMYECTBO TEIUIOTHI, TEPSIEMOM depe3 3TO OKHO 32 OTOMUTENLHBIN ce30H (7 mecsieB). Koaddumuent
TEIUIONPOBOAHOCTH Bo3ayxa paseH 0,025 Bt/(m-K).

2. Haiitu maccy azora, npomrenmiero Beneacteue quddysun yepes miomanxky 0,01 M% 3a
BpeMms 10 ¢, ecnu rpaiueHT MIOTHOCTHU B HAMPABIICHUU, TIEPIICHIMKYISIPHOM K IUIOLIAAKE, paBeH 1,26
Kkr/m”. Temmnepatypa azota paBHa 27 °C. CpenHsist JyiTMHa CBOOOHOTO MPOOera MOJICKYII a30Ta paBHA
10 MxMm.

3. Camoner netut co ckopoctbio 360 kM/gac. CuuTas, 4TO TOJIIIMHA CJIOS BO3IyXa Y
KpblJJa CaMOJIETa, YBJIEKAEMOTO BCIIEJACTBHE BS3KOCTH, paBHa 4 CM, HaWTH KacaTebHYIO CHILY,
JCWCTBYIONIYI0O Ha EAWHUILy IMOBEPXHOCTH KpbUta. Jlmamerp monekyn Bo3ayxa paBeH 0,3 HM.
Temmnepatypa Bo3nyxa paBHa 0 °C.

8) DJIEKTPOCTATHKA.

Bonpocsl 11s caMonpoBepKu:
CdopmynupyiiTe CBONCTBA AIEKTPUIECKOTO 3apsi/ia.
Cdopmynupyiite 3akon Kymnona.
CdopmynupyiiTe 3aKOH COXpaHEHUsI IIEKTPUUECKOTO 3apsiia.
Chopmynupyiite NpUHIMI CYIEPHIO3ULUH TOJTEH.
UTo Takoe PNEKTPUYECKUNA TUTIOJIb?
Cdopmynupyiite Teopemy ["aycca-OcTtporpaackoro.
Yro Takoe MOTOK BEKTOpA IMEKTPOCTATHIECKOTO TIOJISI?
B dyem n3MepsieTcst MIOTOK BEKTOPa dJIEKTPOCTATHIECKOTO TOJIS?
Uro Takoe MOBEPXHOCTHAs IUIOTHOCTh 3apsija, JHMHEHHas IUIOTHOCTh 3apsiia u
00beMHas TUIOTHOCTH 3apsiaa?

CoN~ LN E

10.  Yro Takoe HUPKYISAIUN BEKTOPA IIEKTPOCTATUYECKOTO MOJIsA?

11.  Yro Takoe MOTEHIIHAJ AIEKTPOCTATUYECKOTO  TIOJIs?

12. Yemy paBHa paboTa 3JIEKTPOCTATUICCKOTO TOJIS IO TIEPEMEIICHHIO 3apsiaa?
13. Yemy paBHa noTeHLHUaTIbHAs SHEPTUS 3apsaa B DJIEKTPOCTATHUECKOM ToJie?
14,  Yemy paBeH AUIOJIbHBIII MOMEHT MOJIEKYJIbI?

15.  Yro Takoe BEKTOP MOJSPU3ALNH U KyJa OH HApaBJIeH?

16.  Yemy paBHa AMAJIEKTpUYECKAs BOCIPUUMYUBOCTD?

17.  Yro Takoe BEKTOP IIEKTPUUYECKOTO CMEILEHUS, KyJ]a OH HaIpaBJieH?

18.  UYro mokasbiBaeT qUAIEKTpUUECKas MPOHUIIAEMOCTb?

3agayu Il CAMOTNIPOBEPKH:

1. ToOHKMI JIMHHBIA CTEP)KEHb PABHOMEPHO 3apshKEH C JIMHEHHOW IUIOTHOCTBhIO 10

MkKi/M. KakoBa cwia, aeicTByromas Ha Todeunbid 3apsn 10 uKn, Haxomsmuiics BOIU3M CpeaHEn
4acTU CTEpKHA Ha paccTosHuu 20 ¢M, MaJIOM IO CPAaBHEHUIO C €ro ATUHON!?

2. Tpu ToHKHME MeTayNIMYeCKUE TUIACTHUHBI, UMEIOIIME 3apsiibl g, 3¢, 2q PacmoiIokKeHbI
napajuiensHo Ipyr aApyry. [lnomanp kaxaon riactudsl S. HaliTu cuiy, NEHCTBYIOIIYIO Ha CPEIHIOI0
IJIACTUHY. DIEKTPUYECKOe 0JIe, CO3/1aBaeMO€e KaXKI0M MJIACTUHOMN CUUTATh OJTHOPOIHBIM.

3. Tonkoe koJspLo HeceT pacnpenenennsiid 3apsaa 0,2 MxKi. OnpenenuTs HalpsKEHHOCTh
AIIEKTPUYECKOTO TOJIS, CO3/1aBaE€MOr0 paclpe/elIieHHBIM 3apsiioM B TOYKE, paBHOYIAIEHHOHN OT Bcex
TOYEK KoJiblia Ha pacctosiHue 20 cm. Paguyc xonbua 10 cm.

4. Hlap paanycom R = 10 cM 3apsikeH paBHOMEPHO ¢ 00beMHOM MIOTHOCTHIO 10 uKi/m?,
[Tonb3ysice Teopemoii 'aycca, onpeaenuTs: 1) 3aBUCUMOCTh HANPSHKEHHOCTH DJEKTPOCTATHUECKOTO
nonst E kxak (yHKIMU paccTOSIHUS r OT LIEHTpa Imapa; 2) paccuuTaTh 3HAUEHHE HANPSHKEHHOCTU
AIIEKTPOCTATUYECKOTO MO HAa PACCTOSHUM ' = 6 CM OT IeHTpa Iapa; 3) MOCTPOUTH Tpaduk
3aBucuMoctu E(r).

5. Ha nByx koakcuanmbHBIX OECKOHEUHBIX IMIMHApax paguycamMu R u 2R paBHOMEpHO
pacmpesieNieHbl 3apspl C MOBEPXHOCTHBIMU TUIOTHOCTSAMHU G1 U G2. Tpebyercs: 1) ucmonb3ys Teopemy
laycca, HalTH 3aBHCHUMOCTH HAMPSHKEHHOCTH SJIEKTPUUYECKOTO Kak (DYHKIIUIO PACCTOSHUS OT OCHU
WJIMHAPOB; 2) BBIYUCIUTE HAMPSHKEHHOCTHh B TOUKE, yIATIGHHON Ha PACCTOSIHUE I' OT OCH IHJIWHIPOB;
3) moctpouts rpaduk 3aBucumoctu E(r). [Ipunsats 61 = 6= 60 uKn/m 2; 62 =- o, r = 3R.



6. Toueunsle 3apsbl q1, (2, (3 PACHOJIOKEHBI B BEPIIMHAX MTPABUILHOTO TPEYrOJIbHUKA CO
CTOpOHOM a. ONpeneuTh FHEPTUI0 ITON CUCTEMBI 3apsJIOB.

1. JIBe KoHIIeHTpUYecKue MeTaiutinaeckue chepsl pagumycamu Ri1=15 cm, Ry=30 cm umeroT
sapsanel Q1=-0,2 uKn, Q=0,4 uKn. BpuucinuTh NOTEHIMAN 3JIEKTPUYECKOTO IMOJS B TOYKaX,
yIaI€HHBIX OT HeHTpa cdep Ha paccrosaue Li1=10 cm, L,=20 cm, L3=40 cm. M300pa3uts rpadpudecku
3aBUCHMOCTH TIOTEHITHAJIA OT PACCTOSHUS OT IIEHTpa cdep.

8. Tonkast kBajpaTHas paMKa paBHOMEPHO 3apspKEHa C JIMHEWHOM IUIOTHOCTBIO 3apsija,
pasHoi#t 200 nKi/m. OnpeenuTh NOTEHIMA MOJISE B TOYKE MEPECeUeHHs! THaroHase.
9. [1nockuil BO3AYLIHBIN KOHAEHCATOP 3J1EKTpoeMKOCThbio 1,11 HD 3apskeH 10 pa3HOCTH

noteHuuanoB 300 B. Ilocie oTkiItOYEHHS OT HMCTOYHHMKA TOKA PACCTOSHUE MEX]y IUIaCTUHAMU
KOHJIEHCcaTopa ObUIo yBenwdeHo B 5 pa3. Omnpenenuth padOTy BHEIIHUX CHJI TIO Pa3JIBIKEHHIO
TUTACTHH,

10.  Mexny miacTUHAMH IJIOCKOTO KOHACGHCATOPA, 3apsHKEHHOTO JI0 Pa3HOCTH IMOTEHIIHAIOB
600 B, nHaxonuTcs ABa €i0sl TUAJEKTPUKOB: CTEKJA TOJIIMHOM 7 MM M 300HMTa TOJIIMHON 3 MM.
[Tnomaap kaxa0¥ macTUHbl KOHAEeHcaTopa paBHa 200 cm?. Haiirn JIIEKTPOEMKOCTh KOHACHCATOPa U
Na/IeHUe HAMPSDKEHHS B KaXK/IOM M3 CII0EB

11.  PaccrosiHue Mex .y MJIaCTUHAMM IUIOCKOTO KOHAEHcaTopa cocTaBisier 5 MM. [locie ero
3apsJIKM A0 pasHOCTH noTeHuanoB 500 B Mex 1y muiacTiHaMu KOHJIEHCATOPa BABUHYIIH CTEKIISTHHYIO
mw1acTUHKy (€=7). Omnpenenuth AUAIIEKTPUUYECKYI0 BOCHPUMMYHUBOCTH CTEKJIa U IOBEPXHOCTHYIO
TUTOTHOCTH CBSI3aHHBIX 3aps0B Ha CTEKISTHHOM TIJTaCTHHKE.

12. Pa3HOCTH NOTEHIMAJTOB Ha IJIACTUHAX TUIOCKOTO KOHJEHCATOpA C JAUAIIEKTPUKOM paBHA
500 B, paccrosnue mexnay miaactuHamMu 10 MkM. OmnpenenuTs OObEMHYIO IUIOTHOCTb SHEPTUHU
KOHJIEHCAaTOpa.

9) IMocTOSAHHBI 3JIeKTPUYECKHiT TOK.

Bonpocsl 1u1s1 caMonpoBepKu:

1. UTo Takoe IEKTPUICCKUN TOK?

2. UYro Takoe cuiia TOKa, MIOTHOCTh TOKA, JIEKTPOIBIDKYIIAS CHUJIA, MAJCHUE HANPSHKCHUS

Ha y4acTke 1enu?

3anumute 3aKkoH OMa i OJHOPOJHOTO U AJIsi HEOTHOPOJIHOTO Y4acTKa LeMH.

UTto Takoe cOMpOTHBIICHHUE yYacTKa 1IN, yIeIbHOE COMPOTUBRIICHHE, TPOBOJUMOCTH?
Chopmynupyiite 3akonsl Kupxroda.

Uro Takoe paboTa 3JIEKTPUUECKOTO TOKA, MOIIHOCTD, BbIIesieMasi B IPOBOAHUKE?
Chopmynupyiite 3akon [xoyns-Jlenna.

Uemy pasen KII/[ ucrounrika Toxa?

3agauu ISl CAMOTNIPOBEPKH:

1. JlBe Oatapeun akkymynaropoB ¢ JJIC &=¢=100 B wu wuyersipe pesucropa c
conporuBieHusMu R3=20 Om, R,=10 Om, R3=40 Om u R4=30 Om coenuHEHBI, KaK MMOKa3aHO Ha
pucynke. Haiitu nokazanue amnepMmerpa. BHyTpeHHUMU CONPOTUBICHUAMU OaTapeil akKyMyJaTOpPOB
peHeopeyb.

2. K 3axxumam Gatapen akKymymnsiTOpOB MpucoequHeH HarpeBaresb. DJIC Gatapeu paBHa
24 B, BHyTtpeHHee comnpoTtuBienue 1 Om. HarpeBaTens, BKIIOYEHHBIH B LIeMb, MOTPEOIsIET MOIIHOCTh
80 Bt. Beruncnuts cuity Toka B nenu u KIIJI marpesarens.

3. 3alyHTHpOBaHHBIM amnepmerp usMepsier Toku a0 10 A. Kakyro HanGombiiyio cuiy
TOKa MOKET M3MEPHUTh 3TOT ammepMmeTp Oe3 IIyHTa, eciu compoTuBieHue ammepmerpa 0,02 Owm, a
CONpOTHBIIEHHUE IIyHTa 5 MOM?

4. Cuna TOoKa B IIeMM M3MEHSAETCS CO BpeMeHeM Mo 3akoHy I[=Ig-sinwt. Onpenenutsb
KOJIMYECTBO TEILJIOTHI, KOTOPOE BBIIEIUTCA B IPOBOAHUKE conpoTuBiieHneM 10 OM 3a Bpems, paBHOE
4eTBEPTHU NEPUOAA, ECIIN Nepro] paseH 10 c.

5. 3a Bpems 10 cexyHJ IpU paBHOMEPHO BO3pACTAlOUIE cuiI€ TOKa OT HYIS J0
HEKOTOPOTO MAakCHUMyMa B IPOBOJHHUKE BBIAECIWIOCH KoiaudecTBO TeruloThl 40 x/lx. Omnpeaenuts
CPEIHIOI0 CHITY TOKA B IIPOBOJIHUKE, €CIIN €TI0 CONPOTUBIIEHUE PaBHO 25 OM.
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2 Kypc. 3 cemecTp.
1) MarneTusm.
Bomnpocs! 11 camonpoBepku:
Cdhopmynupyiite 3akoH Amriepa.
CdhopmynupyiiTe TPUHIHI CYNEPIIO3UIIH MOJIEH.
Ha uto nefictByet cuiia JlopeHia u ueMy oHa paBHa?
Cohopmynupyiite u 3anummure 3akoH buo-Casapa-Jlamnaca.
CdhopmynupyiiTe mpaBUIIO IPABOTO BUHTA.
Uemy paBeH MOMEHT cuil AMIiepa, e CTBYIOIIMX Ha KOHTYP C TOKOM?
YeMy paBeH U KyJa HalpaBJIeH TUMOIbHBIA MarHUTHBIA MOMEHT KOHTYpa C TOKOM?
Uemy paBHa paboTa Mo nepeMenieHHI0 KOHTypa C TOKOM B MarHUTHOM HoJje?
Uemy paBeH MMOTOK BEKTOpPA MarHUTHOTO MOJI Yepe3 3aMKHYTYIO IIOBEPXHOCTh?
0.  UYewmy paBHa HUPKYJISIHA BEKTOPAa MAarHUTHOTO TIOJISl TIO 3aMKHYTOMY KOHTYPY?
11.  Yemy paBHa UHAYKLUS U UHAYKTUBHOCTH TOPOUJA U coJieHOM1a?
12.  Hawuro ngelictByer cuia JlopeHnia u uemy oHa paBHa?

ROoo~NoGa~wNE

13.  Cosepmaer ju cuia Jlopenna padoty?

14.  Yrto mpoucXoauT C 3aps>KEHHOM YacTHUIIeH B 3JIEKTPUYECKOM U MarHUTHOM TMOJISIX?
15. Cdopmynupyiite npaBuio JUid HaX0XkACHUS HampaBlieHus: cuiibl JlopeHna.

16. Kaxkue BemecTBa Ha3pIBatOT MarHeTUKaMu?

17.  Yro noka3bpiBaeT MarHUTHas BOCIPUUMYHBOCTh?

18. B 4em 3akmrouaeTrcss MarHUTHBIN TUCTEpE3nC?

19.  Yro Takoe Touka Kropu?

20.  Cdopmymupyiite 3akoH Kropu-Beiica.

3agayu I CAMOTNIPOBEPKH:

1. beckoHeyHO MIIMHHBIN TOHKHI MPOBOAHKUK ¢ TOKOM S0 A mmeeT u3rud paguycom 10 cm.
Onpenenuthb B Touke O MAarHUTHYIO UHAYKIIUIO MOJISI, CO3AaBAEMOTO 3TUM TOKOM.

2. Haittn Hanps»K€HHOCTh MArHUTHOTO MOJII HA OCH KPYrOBOTO TOKAa HAa PacCTOSHUM 3 CM
OT €ro IIOCKoCTH. Paguyc koHTypa 4 cM, TOK B KOHTYype 2 A.

3. [To ToHKOMY TPOBOJIOYHOMY KOJIbIlY T€UET TOK. He u3MeHss CHiibl TOKa B TPOBOTHUKE,
emy mnpuaainu ¢gopmy kBaapara. Bo ckoibko pa3 M3MEHMIIACh MarHUTHasT MHIYKIHUS B IEHTpPE
KOHTYypa?

4, I[To ToHkOoMy mnpoBOoAay B BHIE Kojbla paguycom 20 cm Teder Tok 100 A.
[lepnieHIUKYIAPHO IMIOCKOCTU KOJIbIIA BO3OYKIEHO OAHOPOJHOE MAarHUTHOE mojie ¢ mHAyKiuen 20
MTi. Haittu cuny, pacTAruBaromyro KoJblio.

5. ToHkuid TPOBOJA B BHUIE AYTH, COCTaBJISIOLIEH TpeThb Kojblla paguycoM 15 cwm,
HaxoJIUTCA B OJHOPOJHOM MarHUTHOM mnoJie ¢ mHaykuueit 20 mTa. ITo mpoBoay teuer Tok 30 A.
[1mockoCTh, B KOTOPOH JIEKUT Iyra, NEPHEHANKYIISIPHA JTUHUAM MArHUTHON UHIYKLIHMH, U MIOJBOISIINE
MIPOBOJIa HAXOAATCS BHE N0JIA. ONpeaenuTb CUily, J€MCTBYIOLIYIO Ha IPOBOJI.

6. Topoun kBanpatHoro ceueHus: coaepkut 1000 ButkoB. HapyxHbiii quamerp Topouaa
paBen 40 cm, BHyrpeHHuH - 20 cM. HallTu MarHuUTHBIII MOTOK B TOpPOHUZAE, €CIM CHJIA TOKa,
mpoTekampmiero mo obOmotrke, paBHa 10 A. VYdecTs, YTO MarHMTHOE TIOJIe BHYTPU TOpOHIA
HEOHOPO/IHO.

7. KoakcuanbHblii kabeb IpeacTaBisieT co00N UIMHHYIO METAJUTHUECKYI0 TOHKOCTEHHYIO
TpyOKy paauyca 10 MM, BAOJb OCH, KOTOPOH PACIONOXKeH TOHKUH MpoBoA. CHUIBI TOKOB B TpyOKe U
MIPOBOJIE PaBHBI, HAPABJICHUS X MPOTUBOINOJOKHBI. ONpeneauTh MarHUTHYIO UHAYKIMIO B TOYKaX,
yIaJeHHBIX Ha PaccTOSHUSA 5 MM U 15 MM OT ocu kabensi, eciu cuia Toka paBHa 0,5 A.

9. [IpoToH, mpoiias yCKOpsOImyo pa3HocTh noteHuuanoB 800 B, BieTaeT B CKpellleHHbIE
nmoa mpsMbeIM yriaom marHuTHoe (50 mTn) u snekrpuueckue moss. OnpeaenuTh HANPSKEHHOCTh
ANEKTPUYECKOTO MOJIsl, €CITU MIPOTOH JABMXKETCS B CKPEIIEHHBIX MOJIAX IPSIMOJIMHEHHO.

10.  DnexkTpoH B OAHOPOJHOM MarHUTHOM mone ¢ uHaykiuedr 0,1 Tn aBuxercs 1o
OKpYyXHOCTH. HaliTu cuily S5KBUBaJIeHTHOTO KPYrOBOI'O TOKa, CO3/1aBa€MOT0 JIBUKEHUEM JJIEKTPOHA.



11. DNEKTPOH JBIXKETCS B OJHOPOJHOM MAarHuTHoOM 1one ¢ wuHaykouedr 0,1 Tn
MEePHEHIUKYIISIPHO JIMHUSIM HHAYKIUU. ONpenenuTb Cuily, JTEHCTBYIONIYIO Ha AJIEKTPOH CO CTOPOHBI
T0JIs1, €CJIM PaJnyC KpUBU3HBI TpaekTopuu paseH 0,5 cm.

12. OmnpenenuTh 4YacToTy JIAPMOPOBOM IPELECCHU 3JCKTPOHHONH OpOUTHI B aToMe,
HaxOIAIIEMCS] B MAarHUTHOM T10J1€ 3eMJTH, MarHUTHAsE HHAYKIUS KoToporo paBHa 50 Mk T
13.  Ha omun arom kene3a B He3anoidHeHHOW 3d-000J0YKe TNPUXOIUTCS HYETHIpE

HECHApEHHBIX 3JIeKTpoHa. ONpenennuTs TEOPEeTUYECKOe 3HAYEHME HaMarHUYEHHOCTH jKelle3a IpU
HaCBILLEHUU

14. BucMmyToBBIH IIapuK paauycoM 1 cM MOMENIEH B OAHOPOJHOE MAarHUTHOE MOJE C
unaykuuen 0,5 Tn. OnpenenauTb MarHUTHBIT MOMEHT, IPUOOPETEHHBIM IIAPUKOM, €CIIM MarHUTHas
BOCIIPUMMYHUBOCTh BUCMYTa paBHa -1,5 10,

2) DJIEKTPOMArHUTHasl MHAYKI M. YpaBHeHuss MakcBeJia.

Bonpocsl 1i1s caMonpoBepKu:
3anumute 3akoH nHAYKIMK dapanes-Makcpesia.
Cdopmynupyiite npasuio Jlenna.
B uewm 3akitouaercs sBieHUE CAMOUHIYKIINN?
Uemy paBHA SHEPTHsl MArHUTHOTO OIS ?
Uemy paBHa 00bEMHAs IUIOTHOCTh MAarHUTHOTO TOJISA?
YT0 Takoe TOK CMEIIEHUS?
3anummTe W TPOaHATM3UPYWTEe ypaBHEeHHs Makcemia B auddepeHnanpbHOl 1
WHTETpaIbHON (popmax.

NookrwdpE

8. 3anuiuTe U NpoaHaNIU3UpPyTe ypaBHEeHUs: MakcBesuia B MHTerpaibHOi (opMe.

9. Chopmynupyiite IpUHIUI OTHOCUTEIBHOCTH B SJIEKTPOJUHAMHUKE.

3agayu I CAMOTNIPOBEPKH:

1. B marnutHOe mosie, u3MeHstomeecss no 3akoHy B=Bopcoswt, moMemiena kBaapaTHas

paMka co ctopoHoil 50 cM, mpuyeM HOpMallb K PaMKE COCTABJISIET C HAMPABJICHUEM IOJS YIroJl 45°.
Onpenenute D/1C MHAYKINMHY, BOSHUKAIOLIYI0O B pAMKE B MOMEHT BPEMEHH S5 C, €CIIU 0)=4c'1, Bo=0,1
T

2. I[To nByM TIagkuM BEpPTHUKAJIBHBIM IPOBOJAM, OTCTOSIIMM JApPYyr OT Jpyra Ha
paccTosiHue |, CKOJB3HUT MOJ ACHCTBHEM CHJIbI TSHKECTH MPOBOJAHHMK-TIEPEMBIYKAa Macchl m. Bepxy
MPOBOJIa 3aMKHYTHI Ha comnpoTuBieHre R. CucremMa HaxXoauTCs B OJHOPOJHOM MAarHUTHOM IOJIE C
MHIyKIMeH B, nmeprneHaukyIsspHOM TUIOCKOCTH, B KOTOPOU mepeMeniaercs rnepeMbrdka. [Ilpenedperas
CONPOTHUBIICHUEM IPOBOJOB, MEPEMBIYKH W CKOJB3SIIMX KOHTAKTOB, a TAK)K€ MArHUTHBIM IIOJIEM
WHIYKITMOHHOTO TOKA, HANTH YCTAaHOBUBIIIYIOCS CKOPOCTH TIEPEMBIUKH.

3. Jlokaxxute C TOMOIIBI0 ypaBHEHUH MakcBensa, 4YTO MEPEeMEHHOE BO BpPEMEHU
MarHuTHOE TOJIE HE MOXKET CYIIECTBOBATH 0€3 AIEKTPUUYECKOTO IMOJIS.
4, JIMMHHBIA [WIMHIPUYECKUH KOHJEHCATOp 3apsbkaercs oT ucroynuka ¢ DJIC.

HpeHe6peraﬂ KpacBbIMU 3(1)(1)CKT8.MI/I, JAOKAXXHUTC, 4YTO TOK CMCHICHHUA B AHUIJICKTPUKE, 3aIlIOJIHAIOIICM
IMPpOCTPAaHCTBO MCIKAY 06KJ'Ia,I[KaMI/I KOHACHCATOP, a paBCH TOKY B LICIIN UCTOYHHKA 9I[C

3) Il'apmonnueckue KoedaHus. JIeKTPUUECKHE KOJIeOAHNS.

Bonpocsl 111 caMonpoBepKH:

1. Uro Takoe rapMoHHueckoe Kojebanue? UTo Takoe mnepuoa, aMmIumMTyga U (asza
Kojebanus?

2. Uro Takoe 3aryxaromee kojeOanue? UYto Takoe aBTokosnebanue? Urto Takoe
BBIHY)KJIEHHOE KoJiebaHue?

3. Uro Ttakoe (a3oBas CKOpPOCTb, IJIMHA BOJIHBI, BOJHOBOE 4YHCIO, (ha3oBbIil (POHT,
BOJIHOBO BEKTOP?

4. Kakue BOJIHBI Ha3bIBAlOTCA MPOJOJBHBIMM U NONEPEYHBIMHU? 3alMIIUTE BOJIHOBOE
ypaBHeHue. Kak o0pasyrorcs cTosune BOJIHbI?

S. Kakas snexTpudeckast Lienb Ha3bIBAeTCs MEKTPUUECKUM KoJieOaTeIbHBIM KOHTYpOM?

6. Kaxkue xonebanus Ha3pIBArOTCA CBOOOIHBIMHA?



7. Uto Takoe BBIHYXKACHHBIE KoJieOanus? UYemMy paBHa YacTOTa BBIHYXICHHBIX
kosnebanuii? OT 4ero 3aBUCUT YaCTOTA BEIHYKICHHBIX KOJIeOaHui?

8. Kakwue konebanusi Ha3bIBAIOTCS COOCTBEHHBIMU?

9. Uto Ha3BIBAIOT 3aTyXaIOIKUMHU KOJICOAaHUSAMU?

10. Kaxoe siBnenue HaszpiBaetcst pesonancoMm? Uto Ha3bIBaeTCsl, pe30HAHCHOM KPUBOU?

3agaum 118 caMONPOBEPKU:

1. Touka coBepiiaeT rapMoHHuYecKre Kojebanus ¢ ammutyaoi 10 cm u nepuogom 5 c.
Haiitn 11 TOUKM MaKCUMaJIbHYIO CKOPOCTh M MAKCUMAJIBHOE YCKOPEHUE.

2. Omnpenennte  OTHONICHHE  KUHETHYECKOW  SHEPrMM  TOYKH,  COBEpIIAOLICH
rapMOHUYECKHE

KoJIe0aHUs, K €€ TOTEHI[NATLHON YHEPTUH.

3. B pesynpraTe cnoxxkenus AByX KojebaHui, mepuoj, omHoro u3 kotopeix 0,02 c,
noy4aroT oueHus ¢ nepuoom 0,2 c. OnpenenuTe Nepro; BTOPOro CKIIAILIBAEMOTO KOJIeOaHUs.

4. Omnpenenure AIMHY BOJIHBI, €CJIM YHMCIOBOE 3HAUEHUE BOJHOBOIO BekTopa paBHO 0,025
™.

5. DIEKTPOTOE3]T MPOXOJUT CO CKOPOCTHIO 72 KM/4 MUMO HEMOABM)KHOTO MPUEMHUKA U

naeT Tynok, dyacrota koroporo 300 I'm. Ilpwammas ckopocTh 3Byka paBHOW 340 m/c, ompenenurte
CKa4yOK YaCTOTHI, BOCTPUHUMAEMBIN IPUEMHHKOM.

6. B Bakyyme BIOJIb OCH X pacmpoCTpaHsETCS IIJIOCKas JJICKTPOMArHUTHAs BOJIHA.
AMIUITMTY/a HampsDKEHHOCTH AJIEKTpUYEecKoro mosisi BoJdHBI cocrtaBisger 50 MB/m. Omnpenenute
WHTEHCUBHOCTH BOJIHBI, T. €. CPEIHIOIO0 DHEPTHUI0, TPOXOAIIYIO 32 €IUHUIY BPEMEHH Uepe3 eANHUITY
TTOBEPXHOCTH.

7. KonebaTenpHbIii KOHTYp COCTOMT U3 KOHAeHcaTtopa eMkocth C, KaTymku
MHIYKTUBHOCTU L C mpeHeOpeXkrMMO MalbIM CONPOTHUBJICHHEM M Kioua. [Ipu pa3zoMKHYTOM Kiroue
KOHJIGHCATOP 3apsawuid 10 HanpspkeHuss Um u 3aTeM B MOMeHT t = 0 3aMkHYH K04, Haiitu: a) Tox B
KOHType Kak (yHkmuio Bpemenu I(t); 6) D/C. caMOMHAYKIMH B KaTylIKe B MOMEHTHI, KOT/a
AIIEKTpUYECcKasi SHEPrUs KOHJEHCAaTOpa 0Ka3bIBAETCSl paBHOM HEPTUU TOKA B KaTYILKE.

8. B kontype ¢ emkocThi0 C M MHIYKTHBHOCTBIO L MPOMCXOJAT CBOOOAHBIE 3aTyXalOIInE
KoJieOaHusl, TIPU KOTOPBIX TOK MEHSETCS BO BPEMEHHM I10 3aKoHy | = [me P! Haiitn HalnpspKeHUE Ha
KOHJICHCATOPE B 3aBUCUMOCTH OT BPEMEHHU U, B YACTHOCTH, B MOMEHT t = 0.

9. Ha ckonbko MHpOIEHTOB OTIMYAeTCs 4YacToTa  CBOOOJTHBIX KoJIeOaHHM KOHTypa ¢
n00poTHOCTBIO Q = 5 0T coOCcTBeHHOM YacTOThl 0 KOJeOaHMi 3TOro KOHTypa?
10. B konebaTenbHOM KOHType HWHAYKTHBHOCTh KaTymku L = 2,5 mIH, a emkocTH

konaeHcatopoB C; = 2 MKk® u C; = 3 mx®d. Konaencarops! 3apsaauiu 10 HanpsbkeHus U = 180 B u
3aMkHynu kiarod K. Haiitu: a) mepuon coOCTBEHHBIX KoJieOaHUil; 0) aMIUIUTYAHOE 3Hau€HHE TOKa
yepes3 KaTyllKy.

4) BosnoBast ontuka-1.

Bomnpocs! 11 caMoOnpoBepKu:

Cdhopmynupyiire npuniun [ toiirenca.

YT0 Takoe KOr€pEeHTHBIE BOIHbI?

Yo Takoe onTHYecKas pa3HOCTb xo1a?

3anuIuTe YCIOBUS MaKCUMyMa U MUHUMYMa.

. OnwumuTe npuHIUNI padoTel nHTEphepomeTpoB Maiikenscona u @adpu-Ilepo.

3agaum 118 CaMONIPOBEPKH:

1. Paccrosane mexny 5-m u 25-M kosbiamMu HprotoHa paBHO 9 MM. Panmyc KpuBU3HBI
auH3bl 15 M. HallTu [MHY BOJIHBI MOHOXPOMAaTHMYECKOIO CBETa, MAJarollero HOPMAlbHO Ha
ycTaHoBKy. HaGuoieH1re mpoBoIMIIOCh B OTPaKEHHOM CBETE.

2. B ompiTe FOHTa BHawane Oepercs cBeT ¢ JIMHON BoiHBI 600 HM, a 3aTeM ¢ APYroil.
KakoBa jiiHa BOJIHBI BO BTOPOM CiIydae, €CiM 7-s1 CBeTJIas MoJioca B IEpBOM ciiydae coBnazaer ¢ 10-ii
TEMHOU BO BTOPOM.

3. [Ipu 3anonHEeHNU HaXOIAIIEHCs HA ITyTH OJHOTO U3 MHTEphEepUPYIOIUX JIyueil mycToi
TpyOku muuHOM 5 cMm kucinopoaoMm (n;=1,000271) mpoucxXoIuT cMmelieHre HHTep(EepeHLInOHHBIX

I RN NN



nosioc. Kakyro TONIMIMHY JOJIKEH MMETh KOMIIEHCHUPYIOUIMH CTEKJISHHBIM KIUMH ¢ np=1,5 Ha nytu
BTOPOTO JIy4a, YTOOBI BOCCTAHOBMJIACH [IE€PBOHAYAJIbHAS KapTUHA?

5) BoJsiHoBasi onTuka-2.

Hudpaxmus csera. [lpunmun [roiirenca-@penens. Meron 3o ®@penens. Audpaxmuonnas
pemierka. Pazpematomas criocodHocts. [lonspusauus ceera. JInuneliHas, KpyroBas U 2JIIUITHYECKAS
nonspusanuu. EcrectBeHHsbll cBeT. JIBoiHOE Jsydenpenomiienue. llomsgpusanms ceera npu ABOMHOM
nyuernpenomiiennn. [lomsipuzanmonnsie  mpubopel. 3akoH Mamoca. Bpaimienue MI0CKOCTH
MOJISIPU3aLUU B KPUCTAJUIMUECKUX Tejax.

Bonpocsl 1i1s caMonpoBepKu:

Cohopmynupyiite npunmmn [ roiirenca-Openerns.

B uem 3akmtouaercst meton 30H Openens?

Uro Takoe nudpakiMoHHas pereTka’?

Onumure AMPpakinio Ha MPOCTPAHCTBEHHOM peIIETKE.

3anuuuTe yCIoBHs MaKCUMyMa U MUHUMYMa.

Uto Takoe nossipu30BaHHBIN CBET?

Cdopmynupyiite 3akon  Mauroca.

Cdopmynupyiite 3akoH bprocrepa.

B dem 3akmrouaercs siBI€HUE MOJSPU3ALUU TTPU JBOMHOM JIy4ETIPEITIOMIICHUN?

B ugem 3akmrouaercs addext Papanes?

3agauu AJ1 caMONPOBEPKU:

1. Ha nudpakumonnyro pemeTky HOpMalbHO MajgaeT Mydyok cBeTa. Yemy HoJKHA OBITH
paBHa MOCTOSIHHAS AU(PPAKIIMOHHON PELIETKH, YTOOBI B HANIPABJICHUU 41° coBmamu MaKCHMYMBI JIByX
yani 656,3 am u 410,2 BM.

2. Onpenenuth paauyc TpeTbed 30HbI DpeHens, €CIu PacCTOSHUE OT TOYEYHOTO
ncroyHnka cera (A=600 HM) 10 BOJIHOBOW IMOBEPXHOCTH M OT BOJIHOBOW IMOBEPXHOCTH JIO TOYKH
HaOMIOACHUS paBHO 1 M.

3. Ckonpko MTPUXOB Ha 1 MM coaepXuT JudpaKkIHOHHAs pelieTka, €ciad Ipu
HOPMQJIBHOM TAJCHUH MOHOXpoMaTtuueckoro cBera (A=0,6 MKM), MakCUMyM TISTOTO TMOpPsAKa
orkioneH Ha 18°,

4, [TmockocTu TpomycKaHusl ABYX HUKOJIEH OOpasyroT yroj 30°. B KaXIOM HHKOJE
noraomaercs 10 % mangatoniero cera. OmpenenuTh: a) BO CKOJBKO pa3 OCladseTcsi CBET IMOcCIe
MIPOXOKJCHHS Yepe3 Mosipu3aTop 0) BO CKOJBKO pa3 ociabisieTcsi CBET IMOCIe MPOXOXKICHHUS depes
aHaJIM3aTop; B) Ha KAaKOH YTroJ CclieZlyeT MOBEpHYTh aHAIMU3ATOP, YTOOBI Yepe3 HEero CBET He MPOX0aui?

5. YToM MeXLy IIOCKOCTSIMH TIPOMYCKAHHS MONPU3aTOpa U aHammsatopa paseH 45°. Bo
cxomgm pa3 YMEHBIINUTCSI MHTEHCUBHOCTh CBETA, BBILIEAIIET0 U3 aHAIU3aTopa, €CIU Yroj YBEIUYUTh
o 60",

CoNoR~LWNE

6. Yron bprocrepa mpu majeHuu cBeTa U3 BO3AyXa Ha KPHUCTANl KAMEHHOW COJM paBeH
0
57°. OnpenenuTs CKOPOCTh CBETA B ’TOM KpPHUCTAJLIE.
6) B3aumopeiicTBue cBeTa ¢ BellleCTBOM.

Bonpocsl u1s1 camonpoBepKu:

UYro Takoe nucnepcus ceta?

B 4em 3akirogaercs 31eMeHTapHas 3JeKTPOHHAs TeOpus AUcCTepcru?
UYro Takoe morjouieHue ceera’?

Coopmynupyiite 3akoH byrepa-JlamGepra.

Cdhopmynupyiite 3akon Panes.

3agaum A1 CaMONIPOBEPKH:

1. IIpy nDpoXoXaeHMH B HEKOTOPOM BEIIECTBE IYTH X HWHTEHCUBHOCTh CBETa
yMeHbIIMiaach B 3 pasza. OmpenenuTe, BO CKOJBKO pa3 yYMEHBIINUTCS MHTEHCUBHOCTh CBETa NP
MPOXOXKJICHUU MYTH 2X.

2. Omnpenenute KOHIEHTPALUIO CBOOOIHBIX AJIEKTPOHOB HOHOCKEPHI, €CIU JUIsl paIMOBOJIH
c yactotoit 97 MI'ny ee nokazarens npenomiuenus 0,91.
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3. [TokazaTens mpenoMICHHs Ui KPacHOTO CBETa B CTEKIE (TsHKENbId (UIMHT) paBeH
1,6444, a nns ¢uoneroBoro - 1,6852. Haiitu pa3HUILy YriIOB MPEJIOMIICHHUS B CTEKJIC JAHHOTO COPTA,
0
€CJI yroJi najeHus paseH 80°.

4. TokasaTenb MOMJONUICHHS Ia3Mbl KpoBH paseH 0,836 cm™. Kakas TosmmHa clios
IJ1a3Mbl KPOBU YMEHBIIIAET HHTEHCUBHOCTD IAJA0ILEro cBeTa B 3 pa3a?

7) N3aydeHune yepHoOro Teja.

Bonpocsl 11s caMonpoBepKu:

1. UTo Ha3bIBaeTCsl TEIJIOBBIM U3JIyd4eHUuEM ?

2 [epeuncnnre 0cCOOEHHOCTH TEIIOBOTO U3TYUCHUSI.

3. UTto Takoe abCOJIFOTHO YEPHOE TEI0?

4 Chopmynupyiite 3akon Kupxroda, 3akon Credana-borpiiMana u 3akOH CMeEIIEHUS
BuHa.

o. B uem ¢puznueckuit cmpicn yHuBepcaibHoM pynkiuu Kupxroda?

6. KakoB ¢usnueckuit cmpicn noctossHHOM o B 3akoHe Credana-bonpiMana m Am B
3aKoHe cMmerieHus Buna?

7. Kakossl ycnoBus nepexona popmyinsl [lnanka B popmyny Panes-/Txunca?

3agauu AJ18 caMONPOBEPKU:

1. TemmnepaTtypa BepxHux cioeB 3Be3nbl Cupuyca 10 kK. OnpenenuTs MOTOK 3HEPTHH,
W3JIy4aeMOU ¢ MOBEPXHOCTH IJIOMIAIbIO 1 kM2 3TOi 3BE3/IbI.

2. Kakyro momnocTs nznydenust umeer Comnnue? M3nyyenue CosiHLa cHUTaTh OJIM3KUM K
m3nyuennro AYT. Temneparypa noepxHoctu coiana 5800 K.

3. MoniHOCTh H3IY4EeHHMS PpPACKAICHHOW MeTalmmdeckol mnosepxHoctH 0,67 KBT.

Temneparypa noBepxHoctu 2500 K ee mmomaas 10 eM?. Kakyro MOITHOCTh M3IydeHusi nMena Obl 3Ta
MMOBEPXHOCTh, €CiAM Obl OHa Obwia aOCOMIOTHO dYepHOW? HaWTH OTHOIIEHHE DHEPrEeTUYCCKUX
CBETUMOCTEH TOU MOBEPXHOCTH M a0COJIFOTHO YEPHOTO TeJIa IIPH TaHHOW TeMIlepaType.

4, Ha ckonbko ymenbmmtcss Macca CoiHIIA 3a TOJ BCJIEACTBUE H3IydeHHs? 3a Kakoe
Bpemsi Macca CosHna ymenwsliutcs BaBoe? Temmeparypa mnoBepxHoctu Comuma 5800 K. Ero
U3ITy4YeHUE CUUTATh TOCTOSHHBIM.

5. Ha xakyio [HMHY BOJIHBI TPUXOIUTCS MAKCUMYM CHEKTPajJbHOM IUJIOTHOCTH
SHEPreTHYECKONM CBETUMOCTH aOCOJIIOTHO YEepHOro Tella, HUMEIOUIero TeMIepaTypy, pPaBHYIO
temneparype 37 OC yenoseueckoro Tea?

8) B3aumopaeiictBue (pOTOHOB € 3JIEKTPOHAMH.

Bonpocs! 11 caMonpoBepKu:

1. CdopmynupyiiTe KBaHTOBYIO rumnote3y Ilanka.

2. JlaiiTe onpenenenue BHenHero GoTodddekra.

3. UTto Takoe TOK HACHIIICHUS U 33JIep>KUBAIOIIee HAMpsHKeHHe?

4, Cdhopmynupyiite 3akonsl hoTorddexra.

5. Kak ¢ momoipto ypaBHeHue DiHIITeHa 00BsACHUTH 1 U 2 3akoHbI poTodrpdexTa?

6. Kakune xapakrtepuctuku (OTOHA OMPEAENSIOT €ro BOJHOBBIE U KOPILYCKYISpHBIC
cBoiicTBa?

1. DOTOH C JUIMHOI BONHBEI | IIM paccesuics Ha CBOGOIHOM dMeKTpoHe mox yriaom 90°.
Kakyro mointo cBoelt aHepruu (pOTOH nepesan MeKTpoHy?

2. Kakas nmonst sHepruu ¢otoHa pacxomyercs Ha pabOTy Bbixoaa (OTOIIEKTPOHA, €CIH
KpacHas rpanuna gorodpdexra 307 HM, a MakcUManbHasi KHHETHUECKast SHeprus 1 »B?

3. ®orton ¢ sHeprueit 0,4 MdB paccesncs nox yriaom 90° Ha cBOGOIHOM JJIEKTPOHE.
OnpenenuTts SHEPTUIO PACCESTHHOTO (OTOHA ¥ KHHETUYECKYIO SHEPTHUIO AIEKTPOHA OTIauu.

4. Haiitu nmoctosunyro [Inanka, ecmu U3BECTHO, YTO AJIEKTPOH, BBHIPHIBAEMBIN W3 MeTallIa

cBeToM ¢ wactortoit 2,2-10™ T, 3aJIepKUBAETCS Pa3HOCTBIO MOTEHIUAIOB 6,6 B, a BbIpbIBaeMbIii
CBETOM ¢ 9acToToii 4,6 10" 3aJIepKUBAETCS Pa3HOCTHIO OTEHNIMAIoB 16,5 B.

S. B Bakyyme HaxonmdTcs JABa KaJbLMEBBIX JJIEKTPOJAa, K KOTOPBIM IOJKIHOYEH
koHaeHcaTtop EMKocThIo 4000 nd. IIpy AnUTENBHOM OCBELIEHUH KaTOJa MOHOXPOMAaTUYECKUM CBETOM
¢ 1uHHOM BOTHBI B 300 HM (POTOTOK MEX]y 3NIEKTPOJaMHU, BO3HUKIIUI BHaYasle, IpeKpaaercs, a Ha



KOHJICHCAaTOpE YCTaHABJIMBAETCS JEeKTpuueckuii 3apsa. «KpacHas rpanuma» ¢otosddexra mis
kanbiusa 450 mM. OnpefenuTe yCTAHOBUBIIMMCS 3apsj KOHJEHCATOpPA. EMKOCTBIO CHCTEMBI
AIIEKTPOOB peHEOpeyb.

6. @DOoTOH ¢ IMHHOW BOJIHBI, COOTBETCTBYIOIICH KpacHOU Tpanure GHotodrddekra,
BBIOMBACT DJICKTPOH M3 METAJUIMYECKOM TUTACTHHKHU (KaToza), HAXOSIIErocs B COCYyJe, U3 KOTOPOTO
OTKa4yaH BO3AYyX. OJEKTPOH Ppa3rOHSETCS OJHOPOJHBIM 3JIEKTPUYECKUM IIOJEM HAIPSHKEHHOCTBIO
5-10* B/m. Jlo kaxoii CKOPOCTH JJICKTPOH Pa3rOHUTCS B 3TOM TOJie, TPOJIETEB MYTh 5-10% M.
PenstuBucrckue 3 QpexThl He yIUTHIBATS.

9) BoJiHOBBIE CBOIICTBA YaCTHIL.

Bonpocsl 11s caMoOnpoBepKu:

Cdopmynupyiite runotesy ae bpoitns

CdopmynupyiiTe U 3arumImMTe COOTHOIIIEHNE HeonpeaeeHHocTe [ eizenOepra.
3anuiuTe cTalMoHapHOe U BpeMeHHoe ypaBHeHus lIpenunrepa

Uro onpezaensieT KBaapaT BOJIHOBOU PpyHKIINN?

MoxeT i yacTuIla HaXOUTCS Ha JHE MOTEHIUATBLHOMN SIMBI?

Kakumu cBoiicTBaMu MUKpOYaCTUIl OOYCIOBJICH TYHHEIBHBIN YPheKT?

Uto Ha3pIBAE€TCS TJIABHBIM KBAHTOBBIM 4HcioM? Kakoe cocTossHME aToMa Ha3bIBAE€TCS
BO30YKIEHHBIM?

3agauu AJ1 caMONPOBEPKU:

1. B npsiMoyrosnpHON MOTEHIMAIbHOU M€ IIHUPUHON | ¢ aOCOMIOTHO HENPOHMIIAEMBIMU
creakamu (0<x<l) mHaxomuTcsi yactuia B cocTossHuM n=4. HailT BEpOSITHOCTH MECTOHAXOXKICHUS
4acTHIlEI B o0mactu 1/3<x <.

2. [Ipenmonarasi, 4yTO HEOMpPENEICHHOCTh KOOPAWMHATHI JBIIKYIEHCS YacTHIBl paBHA
NeOpONICBCKOM JUTMHE BOJIHBI, ONPENCIUTh OTHOCHUTEIBHYID HETOYHOCTh Ap/p HMITyJbca ATOM
BEJTUYMHBI.

3. Koaddumment nmpoxoskaeHust 3JIEKTPOHOB Yepe3 HU3KHUI MOTCHIIMAIbHBIN Oapbep paBeH
ko3 dumenTy otpaxenus. OnpeneanTb, BO CKOJIBKO pa3 KWHETHYECKast SHEPTHUs AJIEKTPOHOB 00JIbIlIe
BBICOTHI MOTEHIMAILHOTO Oapbepa.

Nogogk~wdpE

Bbinosinenune pacueTHO-rpaguueckoi padoThbl

Pacuerno-rpaduueckas pabora (PI'P) - camocrositenbHas mucbMeHHas paboTa CTyICHTa, B
OCHOBE KOTOPOIl JIS)KHUT pelleHrne CKBO3HOW 3aJaud, OXBAThIBAIOIIEH HECKOJIbKO TeM JUCHUIUIMHBI U
BKJTIOUAIOLIEH OCYIIECTBICHHE PAacue€TOB, 000CHOBaHHI U BHIBOJIOB.

PI'P tpebyroT 3HaHUil MO Cpa3y HECKOJbKUM IUCIMIUIMHAM, a TaKkkKe yMEeHHe padoTaTh C
npodeccuoHaNbHOM TUTEPaTypOd, TAOMUIIAMU, AaHATTU3UPOBAThH JAHHEIE.

PI'P nomxHa mpencraBiaTh coOOW €IUHYIO CBS3HYIO IIETIOYKY M3 IHChMEHHBIX
YMO3aKIIOUeHUN U MaTeMaTUYECKUX Pacue€TOB, KOTOPbIE MPUBOAT K PEIICHHUIO Ipaduueckoil 3aaauu.
B cocraB paGotel BXxomsaT GOpMyIUpOBKA 3aJaHUs, HWCXOJHbIE JaHHbIC. 3aTeM MPUBOJIAT
MPAKTUYECKHUE PEIICHUS, UCXO/IS U3 PAllMOHATLHOCTU WX MPUMEHEHUS, B 3aBEPIICHUH MHUIIYT BHIBOIbI
10 33/1a4e, aHaIu3 WH(OpPMaIIUU, OTPAKEHHOM B BUIE TpadUKOB, JUarpaMm, pUCyHKOB. TeKCT J0JKeH
ObIThb HamucaH Oe3 rpaMMaTHueckux M opgorpaduyeckux ommobok. Ilpomecc cozmanus paboOTHI
noJipasyMeBaeT Takke O(OPMICHHE THUTYJIBHOIO JIMCTAa, OIJIABJICHMS, CIMCKA JIUTEpaTypbl, H
pacinpoBKy BceX TEPMUHOB U CUMBOJIOB, KOTOPBIE MCIIOJIb30BAaHbI B PEIICHUH.

Yacrtu PI'P:

1) OnwucarenbHas 4YacTh HAuMHAETCS C TOSCHUTEIbHOM 3alMCKU-BBENCHHS, T[e
00OCHOBBIBAIOTCS] APT'YMEHTHI B M0JIb3Y 3HAYMMOCTH 3TOH 3aJauu Ui MPAaKTHUECKOM JeITeNbHOCTH -
MPOU3BOJCTBA U T. 1. Jlasee uaeT Hay4dHas TeOpHUs, OCHOBHBIEC 3aKOHbI, MOJENTH U TEPMUHBI, KOTOpbIE
HYXXHBI JJIS1 pEIICHUsI.

2) B ananmuTtHueckoil 4acTH ecTh (OPMYIMpPOBKA 3aJaHUs U XapaKTEPUCTHKA OObEKTa
UCCIIeIOBaHUs. 3/1eCh CTYAEHT INPOBOJUT MaTEMaTHUECKHE pacueThl M JIeJlaeT BCE HEOOXOIMMBble
rpa¢uku, cxembl. Bee 1anHble oIydaroT rpaguueckoe oToopaskeHue.



3) BbIBOIBI IOJpa3yMeBaIOT CaMOCTOSATENbHBIE PACCYKICHUS 00yJarOIIErocsi o mporecce
pelieHusl 3aJa4l U ee pe3yJbTarax, OLIEHKA pe3ylbTaToOB, UX PEATUCTUYHOCTH, MPUMEHUMOCTH B
KU3HH, a TAKKE PEKOMEHIAlIUH.

PacuerHo-rpajduueckas padora Ne 1
«®Pu3nyeckue 0CHOBbI MeXaHUKHU. MoJieky/sipHas (pU3UKa U TEPMOAUHAMMKA.
uiekTpocTaTuKAa. [I0CTOAHHBIN JIeKTPHYECKHI TOK»

3aganue Nel
Pa[[I/ch-BCKTOp MaTepHaJIBHOﬁ TOYKHN OTHOCHUTCIIBHO Hadalia KOOpIII/IHaT N3MCHACTCA CO BpeMeHeM 110
3aKOHY 7 = btl + ct?].

1. HaWTHU ypaBHEHUE TPACKTOPUH JIBIKEHUS TOUKH;
2. NOCTPOUTB rpaduK TpaeKTopuH ToukH B mpomexyTok Bpemern ot £, =0 no t, =5,¢;
3. OIIPENEINTh MOAYJIb CKOPOCTH TOYKH B HAYaJIE KOOPAUHAT (Xo, yo) ;
4. OTPEJENUTh MOJIYJIN TaHI€HIIMAILHOTO, HOPMAJILHOTO U IMOJIHOTO YCKOPEHHMH TOUKM B Hayale
KOOpAUHAT (XO =0, Yo = 0);
5. OTIPEJeNIUTh PANyC KPUBU3HBI TPAEKTOPUN TOUKU B Ha4ajie KOOPAUHAT (XO, Yo ) _
UwucnoBbie 3HAUYCHUSI TAPAMETPOB IS PEIISHUS 3aja4i HE0OX0IUMO B3SITh U3 TaOIHIlBI 1.
Tabmmma 1
Ne Bapuanra 1 2 3 4 B 6 7 8 9 10 11 12 13
b, m/c 101201510 |15|20 |25 |10 | 25| 15 2,5 2,0 2,5
¢, m/c° 20/01(10(15(15]|20 |10 | 25|15 ]| 25 2,0 2,5 3,0
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 4,0 3,0 4,0
¢, m/c° 251103020 (30]30]10)]35]|20] 35 3,0 4,0 5,0
3aganue Ne?2
TBépaoe Teso BpalaeTcs BOKPYT HEIOBMKHOM ocu Z 110 3akony: @ =a -t —D -t
1. KaKOB XapakTep ABMXKEHUSI 3TOro Teja?
2. OTpPENeNIUTh MOAYIIHM YIIIOBOM CKOPOCTHM () M YIJIOBOIO YCKOPEHHs & Tella, MOJIHOE YHCIIO
o6oporos N , coBepiéHHbIX Tenom 3a Bpems t, =5,¢;
3. ONpPENEeIUTh MOMEHT BpeMeHH l,, KOrja HampaBlCHHE BpAlICHHS Tela H3MEHSCTCS Ha
MIPOTHUBOIOJIOKHOE;
4. MOCTPOUTH I'papuK 3aBUCUMOCTHU YTIIOBOM CKOPOCTH U YTIIOBOTO YCKOpPEHHUS Tejla OT BPEMEHH;
EI>. yKa3aTh OTHOCUTEIHHOE HANpPaBJICHUE BEKTOPOB YIIOBON CKOPOCTU () U YIIOBOTO YCKOPEHHUS
E.
UucnoBsie 3HAUYEHUS TAPAMETPOB IS PEIICHUS 33]aui HE0OX0IUMO B3STh U3 TAOIUIIBI 2.
Tabmuma 2

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

a, paxy/c 50(50(50(30/40|60|60|70]70] 70 | 80 | 80 | 8,0

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

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

a, paxn/c 80(80(90]90(90| 90| 90 |10,0|100| 10,0 | 10,0 | 10,0 | 20,0

b, pan/c® 40(50({10(20|30| 40| 50|20|30| 40 | 50 | 60 | 1,0

3aganue Ne3




Ha 00ox MaxoBHKa B (JopMe OJHOPOIHOTO CILIOIIHOTO AMCKa Maccoii M, u pagmycom R Hamorana

J€rKas HUTh, K KOHIy KOTOPOW NPHUKPEIUIEH rpy3 maccod M,. YpaBHEHHE BpALICHHs MaXOBHKa:

2
e-t
Q= T . Jlo Hauasa BpalIeHNs MaXxOBHKA BHICOTA I'Py3a HAJl MOJIOM cocTapisa N .
OrnpenenuTs:
1. TAaHTCHIIMAJILHOE YCKOPEHUE U JIMHCWHYIO CKOPOCTh, HOPMAIBHOE M IOJIHOC YCKOPEHUS TOUYEK

000/1a MaxoBHKa, BpeMsl OIyCKaHHUS I'py3a 0 10Ja, KHHETUYECKYIO DHEPTHUIO Ipy3a B MOMEHT yJapa o
I0JI;

2. YITI0BYIO CKOPOCTB U YIJIOBOE YCKOPEHUE MaXOBUKA;

3. CUJIY HATSKEHUSI HUTH C TPY30M, paOdOTy CHIIbl HATSDKEHHUS [0 OITYCKAaHUIO IPpy3a Ha IOJI;

4. MOMEHT CHJIbI HAaTSDKEHUS HUTH MAaXxOBHMKAa, €r0 MOMEHT HMITYJIbCA U MOMEHT HHEpLUU
MAaxOBHUKAa, KHHETUYECKYIO SJHEPTHUI0 MaXOBHKA;

S. HaIlpaBJICHUs BEKTOPOB YIVIOBOW CKOPOCTH, YIJIOBOTO YCKOPEHHs, MOMEHTA CUJIbl U MOMEHTA

VMITYJIBCA MaXOBHKA.
UYucnoBble 3HAYCHUS TTApAMETPOB VTS PELICHHUS 3aa4l HEOOXO MO B3STh M3 TaOIHUIIB 3.

Tabnuna 3
No BapuanTa 1 2 3 4 5 6 7 8 9 10 11 12 13
m,, xr 50 40,30, 201060 70 |80|90]100| 1,0 | 20 | 3,0
m, , kr 1020|3040 50|60 10090 (80| 70 | 30 | 20 | 1,0
R,m 05,04(03|02|02,04|05|06]|07| 10| 02 ]| 03 | 04
h,m 101510212 14|15 |20 |25|30]| 40 | 20 | 1,0 | 05
Ne Bapuanra 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26
m,, xr 30 (2010|2030 40| 50 /|60|70| 80 | 90 |100]| 05
m,, kr 30 20110| 25 |35|40 | 50 |40|40 | 30| 20 | 40 | 0,2
R,wm 025/02/02/025/03|05|06 |06]07] 08| 09 | 10 |05
h,m 20 |25(10|05|06|04 |10 15|12 15| 20 | 25 | 05

3aganue Ned
B 3akpsiToMm pesepByape 06béMoM V' naxoautcs raz X . HauaneHoe coctosHue rasa (cocrosiHue 1)

XapaKTCpU3yeTrcsd TCPMOAWMHAMHUYCCKUMHA IMapaMCTpaMU: MaccCa rasa ml, JaBJICHHUC Ta3sa pl’

TEMIICpaTypa ra3a Tl . Ilocne TOro, KaK B pE3€pByap BIIYCTUIIM HEKOTOPOC KOJIHNYCCTBO TAKOI'O KC
rasza, €ro COCTOAHHUC (COCTOSIHI/IG 2) CTAJI0 XapaKTCPHU30BATHCA CICAYHOIIUMHU TCPMOJUHAMUYCCKUMU
mapamMeTpaMu: MaccCa rasa mz, JaBJICHHUC Tra3sa p2' TEMIICPATypa rasa T2. 3areM a3 H30XOPHO

TepeBeN B COCTOSHUE 3 C TEPMOAMHAMUYECKUMH napametpamu: Py u T, =T, .

Cuntas Tra3 wuaeanbHbIM, a 3HAUYEHMS TEPMOJMHAMHUYECKUX mapameTpo V ,m, T1 ,M, u T2
HW3BECTHBIMU, HANTH:
1. 3HAYEHUS TEPMOJMHAMHYECKHMX I1apaMETPOB Ta3a B COCTOsHUM 1: P, B cocTosnum 2: P, U B

cocrosiuum 3: Pi; Maccy M, Mosekynbl rasa, KOJIMYecTBO MolieH V rasa, obuiee uncio N u
KOHIICHTpaluio N MOJIEKYJI Ia3a U INIOTHOCTU L Ta3a B COCTOSAHUSAX | U 2;

2. HaunboJiee BEPOSATHYIO V, , CPETHIO0 <V>, CPEIHIOI0 KBAAPATUIHYIO <VKB> CKOPOCTH MOJIEKYTI

raza B COCTOSHHSIX | 1 2; CPCAHIOKO KHHCTHYCCKYIKO DOHCPIrUr IMOCTYNATCIIbHOTO <8H>’




BpAaIaTEIbHOIO <8BP> JBIKEHUSI MOJIEKYJ Ta3a U CpeJHee 3HAYCHHE WX TOJIHOW KUHETHYECKOM
SHEpPruu <8> B cOCTOSIHUSX | U 2;

3. momsipusie  C,, C, u ynensusie C,,C, TemwioéMKocTu rasa, nokasarenb ajuabarsl y U
BHyTpeHHIoN0 sHepruto U rasa B cocrosnusx 1 u 2;
4. CPEIHIOI0 JUIMHY CBOOOIHOTO ITpodera <|> MOJIEKYJI Fa3a B COCTOSIHUAX | U 2, TMHAMHYECKYIO

BA3KOCTb 77 ¥ KOO(DOUIHMEHT TEIIONPOBOAHOCTH A rasa;
5. n300pa3uTh TEPMOJMHAMHUYECKYIO OHAarpaMMy paccMaTpHUBAeMOr0 H30XOPHOTO Ipolecca B

xoopmunarax (P, V), (P, T)yu (V, T).

UwucnoBbie 3HAUYCHUSI TAPAMETPOB JIJIsl PEIISHUS 3aja4l HE0OX0IUMO B3SITh U3 TaOIHIIBI 4.

Tabmnura 4
Nyl 23 al s 6| 7] 8| 9|10 11|12 13
BapHaHTa

Vv 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> NH3 C02 Ar H, He 0O, N, NH3 C02

m,, xr 0,30 { 0,25 0,20 | 0.15 | 0,10 | 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 0,15} 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

Vv 0,10 | 0,15 | 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 O, N, NH; | CO» Ar H, He O, N, NH;

m,, kr 0,25030|0,40| 0,20 0,60 |0,25| 0,20 030|040| 05 | 04 | 0,3 | 0,25

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

m, , kr 0,250,20 | 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 TEMIEPATYpPhI T1 70 TeMIIepaTyphbl T2. [Tonaras, yto QyHkus MakcBenia

m. V2 -mv®
UMeeT BUJI f(V,T)=47Z'-(2 ETJ V2o KT
T

Hcnonb3yst 3aK0H, BRIPKAKOIMIA pacipeieieHHe MOJIEKYJI HIEaIbHOTO Ta3a o ckopocTsam | (V,T ) )
1. BbIBECTH (POPMYIIBI cpesiHell aprumMeTndeckoit <V>, cpeaHel KBaJpaTUYHOU <VKB>
HanoJIee BEPOATHOM V,; CKOPOCTEHi M ONPEAENINTh UX YHCIIOBbIC 3HAYCHHUS VIS Temieparyp 1, u 1,;

2. paccuMTaTh A KaxI0M M3 yKa3aHHBIX TeMIeparyp 3HaueHus (yHKUMuM MakcBemia Ipu

VB
ckopocTsax: V = ? L V=V, V= 2Vy;

3. 110 HOJTY4EHHBIM JaHHBIM MOCTPOUTH rpaduk pynkmun | (V,T ) JUISL K&KJI0M U3 TEMIIepaTyp;

HCHOJ’ILByﬂ 3aKOH, BBIpa)KaIOH_[Hﬁ pacnupeaACIICHUEC MOJICKYIT UACAIIBHOTO I'a3a 1o f (V,T ) :
1. MOJIYYHUTDb (I)YHKLII/IIO pacnpeaciiCHud MOJICKYJ ra3a 10 3HAUYCHUAIM KUHETHYECKOMU SHECPrun

NMOCTYyHaTCJIbHOT'O ABUKCHUS f (8) ,




2. MCToNb3ys (YHKIHUIO pacrpesielieHns MOIEKyIl ra3a mo sHeprusam | (8) BBIBECTU (HOPMYJIBI
CpPEeIHEH KUHETHYECKOM JHEpPruu <8> MOJIEKYIl ¥ HauOOJiee BEPOATHOEC 3HAYCHHUE DHEPTUHM &

MOJICKYJI X PACCYMTATh MX YMCIOBBIC 3HAYCHIS JUIS TeMIepatyp |, u 1,;

3. HaﬁTI/I 3aKO0OH, Bpra)KaIOHII/Iﬁ paCHpeILeJIeHI/Ie MOHeKyﬂ NAICAJIBHOTO ra3a II0 OTHOCUTCIIbHBIM
\'

ckopoctsam T (U,T), rme U=—;
VB

4. JUJISA yKa3aHHI)IX TeMHepaTyp OHpeIleJII/ITb OO MOHeKyﬂ, CKOpOCTI) KOTOpBIX JICKUT B

HHTEPBAJIE OT V1 hi(e} V2.

I'az X cuurath HACAJIbHBIM, HC3aBUCHMO OT XapaKTepa npouccca HadalbHOC M KOHCYHOC COCTOSAHHA
ra3a CuuTaTb paBHOBCCHBIMHU.

UYucnoBele 3HaUYEHUS MTApaMEeTPOB Ui PEIICHUs 3ajaul HE0OX0IMMO B35Th U3 TaOIUIIBI 5.

Tabnuma 5
Ny 2l 3l als e 7 | 8| 9|10 111213
BapuaHTa
X H, He O, N, | NH3 | CO, | Boznyx | H» He 0O, N, | NH3z | CO,

T,K 250 | 270 | 280 | 290 | 300 | 310 | 320 330 | 340 | 350 | 360 | 370 | 380
T,,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
BapHaHTa

X Bozmyx | Hj He Oy N> [ NHs | CO, Ar H, He O, N, | NH3
Tl,K 380 370 | 360 | 350 | 340 | 330 | 320 310 [ 300 | 290 | 280 | 270 | 260

T,,K 400 | 390 | 380 | 370 | 360 | 350 | 340 | 330 | 320 | 310 | 300 | 290 | 280
Vv, 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

3aganne Neb
VvV MoJiel raza X , 3aHUMAIoIIEro 00bEM V1 ¥ HaxoJslerocs I0J AaBieHHEM [);, HojaBepraercs

H30XOpPHOMY HArp€BaHUKO JO0 TCMIICPATYPhI T2 = 2 . Tl- Ilocne »toro ras noABeprin

HU30TCPMHUUCCKOMY DPACIIUPCHUIO OO0 HAYAJIBHOI'O AABJICHUS, a4 3aTEM OH B PE3YJIbTATC I/ISO6apHOFO
CXXaTusa BOSBp&HIéH B IICPBOHAYAJILHOC COCTOSHUC.

[TocTpouTs rpaduk HUKIA U OTIPEACTUTH:

1. W3MEHEHUE BHYTPEHHEN DHEPIUM ra3a B KAKJIOM U3 PACCMATPUBAEMBIX TEPMOIMHAMUYECKHUX
MPOLIECCOB U B LIEJIOM 3a LIUKII;
2. paboTy raza B pacCMaTpHBAEMbIX TEPMOJINHAMUYECKUX MPOIIECCaX U B IIEJIOM 3a LIUKIT;
3. KOJIMYECTBO TEIIOTHI, COOOIIEHHOE Ta3y B KAXKIOM U3 pacCMaTPUBAEMBIX MTPOLIECCOB U 32 UK
B IIEJIOM;
4, tepmoanHamuueckuit KITJ[ nuxmna.
UucnoBsie 3HAYEHUS MTAPAMETPOB IS PEIICHUS 33a4i HE0OX0IUMO B35Th U3 TaOIHIIHI 6.
Tabmuma 6
Ne 1 2 3 4 5 6 7 8 9 10 | 11 12 13
BapUaHTa
X H, He Oy N> | NH3 | COs | Bosayx | H» He O, N, NH; CO,
V MOJIb 1 2 3 4 5 6 7 8 9 10 1 2 3




V,, 1 s |a[3]2]1]6] 7 [8]o|lw]s] 4 3
p,-10°,
- 0,5 1015120 25| 3,0 3,5 40 (50 ]55]10 2,0 3,0
a
Ne 14 15 | 16 | 17 18 19 20 21 | 22 | 23 | 24 25 26
BapuaHTa
X Bosayx | H He O, N, NH; CO, Ar H, He O, N, NH;
vV, MOJIb 10 9 8 7 6 5 4 3 2 1 2 3 4
Vl, II 10 9 8 7 6 5 4 3 2 1 2 3 4
Py '1051
- 50 45140 | 35| 30| 25 2,0 15120 | 20|40 3,0 4,0
a

3ananue Ne/
B Gamtone o6béMom V' Haxomutcs raz X maccoii M mpu temmeparype T . Paccmarpusas ras

X Kak peajbHbIH ra3, onpeaeauTh:

1. BHYTPEHHEE JIaBJICHHE ra3a;

2. JIaBJICHHUE ra3a Ha CTEHKH OaJUIOHAa, CPAaBHUTH PE3yNbTaT C JaBJICHHEM HJI€albHOTO Ta3a IpH
TE€X € YCIOBUAX, KaKyl0 4acTh JaBJEHMsI ra3a COCTaBJsieT JaBJeHHE, OOYCIOBIIEHHOE CHUJIaMU
B3aUMO/ICHCTBUS MOJIEKY?

3. 3pPEKTUBHBIA IUAMETP MOJIEKYJBl Ta3a X , COOCTBEHHBIH OOBEM MOJIEKYJ, KaKyl YacTh
00béMa OayutoHa COCTaBISET COOCTBEHHBIN 00BEM MOJIEKYI?

4. OIpENIEeNUTh BHYTPEHHIOK 3HEPIUIO Ta3a U CPaBHUTh €€ ¢ BHYTPEHHEN 3HEprueil niaeaabHOro
rasa IpH TeX e yCIOBHUSX;

5. BBIUHCIIUTh KPUTUYECKYIO TEMIEepaTypy., KpPUTHYECKOE JaBJIEHUE, KPUTHUECKHH O0O0BEM WU
KPUTHUYECKYIO TUNIOTHOCTH raza X .

YucnoBble 3HaYeHUs TapaMETPOB Ul PELICHUS 33a4l HEOOX0JUMO B34Th U3 TaOIUIbI /.

Tao6nuua 7
Ny b2l 3 4als 6| 78] 91011 12] 13
BapI/IaHTa
X N, | Ar | H, B;Sf‘ He | O, | CO,| Chb | N, | Ar | H B;’iﬂ He
A2
VMl30’2434534565432

m , xr 05|04 ,0304|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
BapI/IaHTa
X N, | Ar | H, B;’i” He | O, | CO,| CL | N, | Ar | H, Bgiﬂ He
. -2
v Mlgo »101/102|03|04|05)|06]|05|04|03|02]011]02]1|03

m , xr 1,02 ,0304 05,06 |05)|04|03)|02) 01| 02] 03

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

3aganue Ne8
3aBUCUMOCTh BEKTOpa HAMpPsHKEHHOCTH DIEKTPOCTATUYECKOTO TIOJNS, CO3JaHHOTO OOBEMHBIM
AIIEKTPUYECKHUM 3apsIIOM, BBIPAKAETCSl yPaBHEHUEM:




5
rae I,7,k — equnnunsle optel oceit X,Y,Z ; a,b,C— nocrosuusie.

OrnpenenuTsb:

1. 00BEMHYIO TUIOTHOCTh JIEKTPHYECKOTO 3apsiia p B TOYKE MPOCTPAHCTBA C KOOPAMHATAMH

A(Xliyl’zl);

MO/IyJIb M HAaIIpaBJICHHE BEKTOpa HanpsHkEHHOCTH E B Touke A;
cuiy F B3aumoseiictsust Todedsoro 3apsiga |, ¢ 0GbEMHBIM 3apsioM B Touke A;

2

3

4. 3HAYEHHE MOTEHIMAJA ¢ ATOTO TOJISl B TOUKAX: B(Xl,0,0), C(O, yl,O), D(0,0,Zl);

5 NOTEHUMANBHYIO SHEPTHIO B3aMMOAEHCTBHs TOUEUHOro 3apsga (, ¢ oObEMHBIM 3apsjioM B
TOUKAX AJIEKTPOCTATUYECKOTO TI0JIs B(Xl,0,0), C(O, yl,O), D(0,0, Zl), 1 paboTy, COBEPIIAEMYIO
SIIEKTPHYECKUM II0JIEM TIPH IEPEMEIIEHNN TOYEIHOTrO 3apsina (|, M3 TOUKH B(Xl,0,0) B TOYKY

C(O, yl,O), U3 TOUKH B(Xi,0,0) B TOYKY D(0,0, Zl), U3 TOYKH C(O, yl,O) B TOYKY D(0,0, 21)

3HaueHHUE MMOTCHIHAJIA IOJIsI B TOUKE HadYajla KOOpAWHAT IPHUHATH PaBHBIM HYIIIO: qDO = 0 . UucnoBwie

3HAYCHUs TApaMETPOB VTS PEUICHUS 3a7a9l HEOOX0AUMO B3STh U3 TAOIHIIEI 8.
Tabmuna 8

Ne
BapuaHTa

10 11 12 13

a

b

PRI~ D
Njw(ol O1

C

G 10°,
Kn

W (WFIN -
B (BN FPDN
g1 [ WkFkrw w
N (WP O
w |[~O1DN] N
~ (O, |W|
gl (PN |&~| ©
= (INWw|Ool

N (WA~

H (O, |W

2
5
4
3

N
[EEN

X, M 01,0203, 04,05,06 0102|0304 ),05) 06|01

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

Z,M 03,0201, 02),03,04,05|01|02),03 |04 05|02

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

BapuaHTa
a 1 2 3 4 5 1 2 3 4 5 1 2 3
b 2 1 2 1 2 3 4 5 1 2 3 4 5
Cc 4 3 1 2 3 4 5 1 2 3 4 5 1
Jo- 10_61
3 4 5 2 1 2 3 4 5 1 2 3 4
Kn

X, M 0202|0304, 05,06 0102|0304 ),05) 06|01

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

Z,M 4020102030405, 01|02),03 |04 05|02

3aganue Ne9
IInomans OOKIAZOK IUIOCKOTO KOHJAEHCATOpa S, a PAacCTOSHME Mexkay obknaakamu pasHo O .
Konnencarop 3apsaamim 10 pa3HOCTH MOTEHIIMATIOB U1 U OTKIIIOYWJIM OT MCTOYHHMKA HAIMPSHKCHHUS,
MOCJIe Yero BIUIOTHYIO K OOKIaJKaM BIBUHYIW IUIACTHHY IUAJIEKTPUKA C AUDIEKTPHUUECKON

MPOHUIIAEMOCTBIO & .
Onpenenuts:




1. émxoctu kornencaropa C, u C, 1o u nocie BBeneHus AunekTprKa;

2. ANEKTPUUECKUH 3aps]l Ha 00KIaIKaX KOHJIEHCATOPA;

3. pastoctb noteHiuanos U, Mexmy o6kiIagkaMu KOHACHCATOPA IIOCIIE BBEACHIS JUIICKTPUKA;
4. HaANPsHKEHHOCTD AJIEKTPOCTATHYECKOTO MOJS BHYTPM KOHAEHCATOpa J0 W TOCJIE BBEICHHS
TUTACTHHBI IUDIIEKTPUKA;

5. MOBEPXHOCTHYIO IUIOTHOCTh 3apsjga Ha OOKJIaIKax KOHJEHCATOpa IO W TIOCJIE BBEICHHS
TUTACTHHBI IUIIEKTPUKA;

6. SHEPTHI0 KOHACHCATOPA J0 U MOCIIEe BBEICHUS TUICKTPUKA;

7. JMAIEKTPUYECKYIO BOCIPUUMYHBOCTD TUAJICKTPUKA;

8. MOJIIPU30BAHHOCTD IJIACTUHBI IUDIICKTPUKA;

9. MOBEPXHOCTHYIO TUIOTHOCTH CBSI3aHHBIX 3aPS/IOB Ha IUDIICKTPUKE;

10.  snekTpuYecKoe CMeUIeHHe BHYTPH TUIACTHHBI TUDIICKTPUKA;

11.  naBneHWe, UCTIBITHIBAEMOE IIACTUHOW AMAIEKTPUKA CO CTOPOHBI OOKIIAOK KOHIEHCATOPA;

12. paboTry, KOTOpPYI HYXHO COBEpIIMTH TNPOTHB CHJI 3JEKTPHUYECKOTO TMOJSi, YTOOBI BBIHYTH
TIMDIIEKTPHK;

13. ompenenuTh oO0myr0 EMKOCTh OaTaper KOHACHCATOPOB, €CIH K KOHJEHCATOpY C1

MPUCOEUHUTh TMOCJIEAO0BATEIbHO JBa TAaKUX JK€ KOHJEHCATopa, COETUHEHHBIX MEXAYy co0oi
MapajuIeIbHO.
UYwucnoBble 3HAYCHUS TTAPAMETPOB TS PEIICHHUS 33a9l HEOOXO0 MO B3STh M3 TaOIHUIH! 9.

Tabmuua 9
G 1 213 4 | 5|6 7 8|9 1012] 12| 13
BAPUAHTA
S a2 | 001]002]003] 004 |0,05]|006| 007 |002]003]004]005] 006 | 0,05
3
d 1}40’ 5 | 6 | 5 4 5 6| 7|5 3] 2] 3] 5 2
U, B | 300 | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500
c 7 1 2[5 2 5 1317 | 513213 5 2
Ne 14 | 15 | 16| 17 | 18| 19| 20 | 21 | 22 | 23 | 24 | 25 | 26
BapHaHTa
S.»2 | 0,05|003]003| 0,04 |0,05]|0,06| 007 |005]|003]|004]|0,06]| 005 0,05
X -3
d 1\140’ 5 | 6 | 5 4 5 6| 7|5 3] 2] 3] 5 2
U, B | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500 | 100
< 2 1 5 | 7 5 31 215 51 213121 5 5

3aganue NelO

K ucrounuky toka ¢ 3/IC & u BHYTpEHHUM conpoTuBieHUEM I

npucoeunensl Tpu conporusnenus R, R, n R; kak nokasauo
Ha cxeMe. OnpenennTs:
1. CHIly TOKa KODOTKOro 3amblkaHust |.,, oOuiee

conpotuBieHne R BHemrHel nenw;
2. cuny Toka | Bo BHewHel uerm, Hanpsokenne U Bo

BHyTpeHHe#l nenu, Hampsokenue U Bo BHemHed menu mnpu
3aMKHyTOM Kiroue, cunbl Toka |, |,, | u nagenne nanpsoxennit U,, U, , U, coorsercreenno Ha

conporusiennsx R, R, u R;;




3. I0Ka3aHMsl BOJBTMETPA CONPOTHBICHHEM R, Ipu pPasoMKHYTOM KIHOYE, OTHOCHTEIBHYIO
IIOrpElIHOCTh B OKA3aHHUAX BOJIBTMETpa 6e3 yuéTa ToKa, UIyIIEro Yepe3 BOJILTMETP;

4, NOJHYI0 MOIIHOCTH P MCTOYHMKA TOKA; MOJNE3HYH MOWHOCTH P, Bo BHemHell uemw;
MaKCUMAaJIbHYIO MOJIE3HYI0 MOWHOCTE P, 5

5. KIIJl 7 ucrounnka toka; konuuectso remwiotel Q , Q, u Q;, BhIENsIEMOE B Ccexynay npu

IIPOXO’KCHHH TOKa COOTBETCTBEHHO Ha comporuBieHusix R, R, u R;;

6. HOCTPOUTH IrpadyK 3aBHCMMOCTH najeHus Harnpsokenus U Bo BHeIIHell Lenu oT BHEMIHEro

cormpoTtuBieHust R, conporusienne R B3aTh Kaxasie 2 Om.

YucroBbie 3HAYCHUS TAPAMETPOB TS PEIICHUS 337a9i He00X0 MO B3sTh 13 Tabmwmib! 10.
Tabmuna 10

Ne 1| 2 3 4 | 5| 6 | 7] 8 lol10]11]12] 13
BapHaHTa
£ B 6 | 5| 4 | 3|2 |3 |45 6] 7] 8] 9] 10

r, Om 05| 04 0,3 020506 07|08 (0910|1112 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|29/ 8

Row |3 | 2| 1 | 2|3 | 4|5 |6 7|89 10|09

R,,kOm | 2,0 | 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

r, Om 10 | 11 1,2 13 |14 |15 |16 | 1,7 | 18| 19 | 20 | 21 | 22

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

R,,kOm | 50 | 45 4,0 35130 (25|20 |15 |10 15|16 | 1,7 | 18

PacueTrHo-rpaduyeckas padora Ne 2
«Jnekrpomardern3m. KBanTroBasi u aToMHas pu3nka»

3aganne Nel
DJEeKTpPOH B BOJOPOJOINOA00OHOM HOHE ZA X mBmxeTcs Ho KpyroBoil opOuTe, paamyc KOTOpPOI
2
n-n
Z

QJICKTPOHaA, Z- HOpSI,Z[KOBLH‘/’I HOMCp aToOMa B HepHOHquCKOﬁ CHUCTEMC JJICMCHTOB Z[ n. MeH,ueJIeeBa,

omnpezensercs cootHomenuem I = , rme =53 nMm - paauyc nepBoil GOPOBCKON OpPOUTEI

n- HOMCD Op6I/ITH 9JICKTPOHA B aTOMC (I‘J'IaBHOC KBAaHTOBOC LII/IC.]'IO).
Cuuras 3apsAd U MacCy 2JICKTpOHA U3BCCTHBIMU, OIIPCACIINTD:
1. Cuity | SKBUBaJIEHTHOTO KpYroBOro Toka Iipu ABUKCHHUU DJICKTPOHA BOKPYT fAJIpa aTOMaA;

2. MAariuTHBIA MOMEHT Pm OKBUBAJICHTHOI'O KPYTOBOT'O TOKa, 0p6HTaJ'IBHBII>i MEXaHUUYECKHUI
MOMCHT |_e QJICKTpOHA, TUPOMArivTHOC OTHOIIICHHUC g Op6I/ITaJIBHBIX MOMCHTOB (OTHOIJ_ICHI/IC
YHUCJIOBOIo 3HaA4YCHHA 0p6I/ITaJ'IBHOFO MaroiuTHOro MOMCHTA Pm 9JICKTPOHA K YHCJIIOBOMY 3HAYCHUIO

€ro Op6I/ITaJlBHOF0 MEXaHUYCCKOIO MOMCHTA |_e ),




3.
4.

MarHUTHYIO HHAYKIHIO B, mois, co3maBaeMoro sJIeKTpOHOM B LIEHTPE KPYrOBOi OpOHTHI;

usMeHeHue A@ YriaoBoH CKOPOCTH DIEKTPOHA IPH IMOMENIEHHHM aToMa B OIHOPOIHOE

MarHuTHOE IOJe C HHAyKuueil B,, HepHeHIuKyIspHONW IUIOCKOCTH OpOUTHI, Y4YUTHIBAs, HTO

Aw= @y, rne @,- yriosas CKOpOCTh OOpAIICHHUs IEKTPOHA IO KPYTOBOW OpOUTE BOKPYT spa B

OTCYTCTBHH IOJIA 82 )

5.

_—
ckopoctr Aw, Hanpasienue Bekropa AP, B 000X CiTydasx.
UYucnoBble 3HAYCHUS TTAPAMETPOB IS PELICHHUS 3aa4l HEOOXO0 MO B3STh M3 TaOIUIIHI 1.

M3MEHCHHE MarHUTHOTO MOMeHTa dekTpoHa AP, , 06ycioBleHHOE H3MEHEHHEM ero YriioBoii

Tabmuna 1
BJ:;_ 1 | 2| 3| 4|5 |6 | 7| 8| 9 |10 11| 12] 13
IX | BNe| ¥F | %O | UN | | 4B | Be | ILi | ay | {H | ENa| EMg | g
n 3 3 2 1 2 3 2 3 2 1 2 3 1
%1’ 05| 04| 03|02|01|021] 03] 041 05]04]| 03] 02101
BJ:; 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
A X ‘He “Mg| ZNa | ;H ‘He ®Ne| PF | YO | YN | C | B | /Be | [Li
n 1 2 3 1 2 3 3 2 3 1 2 3 2
?JZI’ 01| 02| 03| 04| 05|04 03]021]01/[02]| 03] 04|05

3aganue Ne2
ITo xBaPaTHO MPOBOJIOYHOM paMKe CO CTOPOHON d M CONMPOTHUBJICHHEM R TEUéT 3JIeKTpUYECKHA TOK
cunoit | . HopManp K INIOCKOCTH paMKU COCTABISIET ¢ HANpPaBICHHEM MAarHUTHOTO IOJIA Yol ¢ .
PaccmatpuBaemasi paMKa MOMEILEHa B OJHOPOJAHOE MarHWTHoe noise ¢ uuaykuueit B,. JeiicrBuem
MarHuTHOTO TOJIsl 3eMJIM IpeHeOpeyb.

Onpenenuts:

1. HaIpsHKEHHOCTD H1 U UHAYKIUIO B1 MarHuTHOTO TIOJIS B IICHTPE PAMKH;

2. MarHUTHBI MOMEHT Pm PaMKH C TOKOM;

3. MAarHUTHBIA HOTOK (Dm , IPOHU3BIBAIOIINN PAMKY;

4, Bpamarommii MoMeHT M |, nelicTByrommii Ha pamMKy, paboTy, KOTOPYIO HEOOXOAUMO 3aTPATUTh

JUIsL TIOBOPOTa PAMKH OTHOCHUTEIIBHO OCH, IPOXOIAIIEH 4Yepe3 CepeiArHy €€ IMPOTUBOIOJIOKHBIX
CTOPOH, Ha YyToJl @,
S. sapan Q, koTopslii mpoiiaeT Mo pamke MpH U3MEHEHHM YIJa MEXKAY HOPMAbI0 K PaMKe M

JIMHUSIMUA MarHUTHOM HHAYKIOUU OT 0 A0 @, B clIydae, €CJIM 110 Hel He Te4ér ToK | .

UucnoBsie 3HAYEHUS TAPAMETPOB IS PEIICHUS 33]a4l HE0OX0IUMO B3STh U3 TaOIHUIIBI 2.
Tabnuua 2

Ne
BapHaHTa

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




a,m 01| 0,2 0,3 040506 070809101 09| 0,8 0,7
1, A 20| 25 3,0 35|40 | 45 | 50|55 (60| 50| 45| 4,0 3,5
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
B,, Tn 05| 04 0,3 0201020304 /]05|]061|0,7] 0,8 0,5
BapI/Jj.EngTa 14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 24 25 26
a,m 05| 04 0,3 0201020304 ]05|] 06| 0,7 ]| 0.8 0,9
1, A 10| 15 2,0 25| 30 | 35 |40 45 50| 45 | 40 | 35 3,0
R, Om 3 4 5 6 5 4 3 2 3 4 5 6 5
% 90 | 60 45 30 0 30 | 45 | 60 | 90 0 30 45 60
B,, Tn 01| 0,2 0,3 04|05 06 0708|0910 09| 0,8 0,7
3ananue Ne3
B comenoume mmunoM | maamerpoMm D w ¢ guciom B In
BuTkoB N Teuér Tok cumoit | . 150 Lieqe
Onpenenuts: mEE= Cmam [T
1. HaIpsHKEHHOCTD H1 U HMHIYKIUIO MAarHUTHOTO ] . B a=
nmonss B, BHyrpn comeHompma, WHIYKTHBHOCTB L 10 z a
COJICHOUIA; iy &
2. IIOTOKOCLCIUICHHE |/, , MarHUTHbI MoMeHT P, 67 7 oo D
sroro coseHonna, sHepruto W, un 0GbEMHYI0 IUIOTHOCTH 05 / in
SHEPrMU (), MAarHUTHOIO IOJisl BHYTPU COJICHOMJA, -
MarHuTOABIKYILYtO cuiy F ; ] A
3. oKOKy O , KOTOPYIO JOMYCKAaeM MPH HaX0XKICHUH
HanpsokéHHocTd  H,  MarsuTHOrO mONA B UeHTpe ’ 500 1000 1500 2000 1500 u Al
COJICHOM 1A, IIPUHUMAs COJICHOU/T 32 OSCKOHEYHO JJTUHHBIIH;
4. MHYKLHIO MarHuTHOro noist B, , nnnykrusuocts L, , motokocuemnenne ¥, suepruro W, u

O6’BéMHy10 IUIOTHOCTb SHECPIrun 0)2 MAarauMTHOTO 1IOJIsI BHYTPHU COJICHOHWIA, KOTAAa B HEro0 BCTABJICH

JKEJIE3HBIMN CCPACYHHUK, MATHUTHYIKO IMPOHHUIACMOCTDH ,uz

N HaAMaroMm4CcHHOCTb \]2 CECpACYHUKA

(Fpa(bI/IK 3aBUCUMOCTH MHAYKIHUHU MAIrHUTHOI'O IOJIA OT HaHpH)KéHHOCTI/I IMPEACTABJICH Ha pI/IcyHKe),

5. NOCTPOUTHL JIsI COJICHOUJA C CEPACUYHHKOM l"pa(l)I/IK 3aBUCHUMOCTH ITOTOKOCHCIIICHUA WZ OoT

Toka | uepes kaxapit 1 A.
YucnoBble 3HaYeHUS TapaMeTPOB VIS PELICHUs 3aa4l HEOOX0JUMO B3Th U3 TaOIUIBI 3.

Tabmuna 3
Bapgaguna 1 2 3 4 5 6 7 8 9 10 11 12 13
I, M 03| 04 0,5 o6 | 05,04 03,04 |05] 06|07 ]| 06 0,5
D,cm 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

BApUAHTA
|, ™ 10 | 09 0,8 o706 | O5|04|03|04|05 |06 |07 0,8
D, cm 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
1, A 10 9 8 7 6 5 4 3 2 1 2 3 4

3ananue Ned
B MarHHTHOM TOJIe HAaXOMWTCS KBaJpaTHAs NPOBOJIOYHAS paMKa co cTopoHoil | m compormBienmem
R. Onpenenuts B citydae 0THOPOJHOTO MAarHUTHOTO OISl HHAYKIHed B :
1. JNEKTPUYECKUM 3apan (|, KOTOPBIN NIPOMAET Yepe3 PaMKy, IIPH €€ MOBOPOTE HA YIol (& ;

2. OJIC unAyKIMH &;, KOTOpasi BOBHUKHET B paMKe B Cllydae, €CJIM OJIHa €€ CTOPOHA MOJABUKHAS U
nepeMeniaeTcs NePHeHANKYISIPHO JIMHUSAM MAarHUTHOW MHAYKIIUU CO CKOPOCTHIO;

3. cpenntoro DJIC uHAyKINN <8>, BO3HUKAIOIIYIO B pAMKE IIPU BKIFOUEHUH MAarHUTHOTO TOJIS B
teuenue Bpemenu Al , eciu e€ mockocTh nepreHIuKyIsSpHa K HaIpPaBISHUIO MATHUTHOTO TIOJIS;
4, MakcumaibHyro OJ1C uHAyKIMu &), , €CIM paka paBHOMEPHO BPAILAETCS B MATHUTHOM I10JI€

C YIJIOBOM CKOpPOCTBIO (I, @ OCh BPALIEHHUS JIEKUT B IUIOCKOCTH PAMKH W NEPIEHIUKYISIPHA JTUHUASIM
MAarHUTHON UHAYKIIUH.

WHIyKoEs MAarHMTHOTO TMOJS MEHSeTcs 10 3akoHy B = Bo -SIN@t, mIockocTs  paMKu
MEePIEeHIUKYIIIpHA K HalpaBJIE€HUIO MarHUTHOTO 1oJist. OnpenenuTs:
1. MarHuTHbIM notok ., nponuseisarommit pamky, DJ1C nHAyKIMH &; , BOSHUKAIOUIYIO B PAMKE,

ciry Toka |, Tekyiero B paMke B MOMEHT BpeMeHH 1 .
YuciioBbie 3HAYCHUSI TAPAMETPOB JUTS PELICHHS 3371a9l HEOOXO0JMMO B3SITh M3 TAaOIHIIbI 4.

Tabnuua 4
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13
BapuaHTa
I, ™ 01| 0,2 03 /04|05/04/03|02|011|0,21] 0,3 0,4 0,5

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

B, Tn 03|04 05|06/|07]08|09]10(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

@, pan. 314 | 628 942 157 | 314 | 628 | 942 | 1256 | 157 | 314 628 942 1256

BO,TJI 001 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 0,08 | 0,07 0,06

t,c 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
BapHaHTa

|, m 0506 | O, |05|04]03|02]01|02| 03] 04| 05 0.6

R, Om 5 6 7 5 4 3 2 3 4 5 6 7 8

B, Tn 10, 09 108 |07]06|]05|]04/03]02]01 )02 ] 03 0,4

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

o

V, m/c, 10 9 8 7 6

o1
w
N
[ERN
N
w
EaN
(6}

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

@, pan. 157 | 314 628 942 | 1256 | 157 | 314 | 628 | 942 | 1256 | 157 314 628




BO,TJI 0,08 0,07 | 0,06 | 005 | 0,04 | 0,03 |0,02]| 0,01 |0,02]| 008 | 007 | 0,06 0,05

t,c 1 2 3 4 5 6 7 8 9 10 1 2 3

3aganue Neb
[Tyyox mapauiesIbHbIX MOHOXPOMATHYECKUX JIy4€l C JJIMHOW BOJIHBI A [ajaeT Ha HaxoIslyrocs B

BO3/lyXe TOHKYIO IUICHKY C IIOKa3aTeleM IpeloMiIeHus N. @ - yroa majgeHus yded, d -
HauMEHbIIas TONIMHA TUIEHKH, IPU KOTOPOI OTPa)KEHHBIE JIyYH MAKCUMAJIbHO YCUJIEHbI (0CIa0IeHbI)
uHTepdepeHmuen. Mcnons3ys nanabie TaOIUIBI 5, BBIOTHUTE CIICAYIOIIEE:

1. HaWIUTE HEJOCTAIOIIKE B TAOJIHIIE BEITUYMHEIL;
2. Ha4YePTUTE XOJ JIydel B TOHKOU IIJICHKE;
3. YKXUTE JTy4d, KOTOPbIE HHTEPPEPUPYIOT.
Tabnmma 5

Nyl o 3 a4 s e | 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

o 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 ¢l o ol e | e| e e o of g g ¢
=5 5 = = = = = = = = = 5 5 5
=R = - - O I - - B =
SEN & = = = S S S S = = = s s
O~ = o o (&) (&) (&) Q Q O o] = = =
> g S > > > > > > > > > S S S

=)

Bap 14 15 16 17 18 19 20 21 22 23 24 25 26
A * | 500 | 400 | 580 | 650 | 700 - 470 | 500 | 485 - 450 | 500 -
HM

d 1| 248 74 | 287 | 253 - 163 - 204 92 88 100 | 104 | 104
HM

a - - 60 - 0 30 45 60 - 0 - 30 45
n 1,33 | 1,47 - 133 | 133 | 1,38 | 1,38 - 133 | 1,33 | 1,33 - 15
22 2 |2l g gl gl gl g e el el gl
Se| |5 |€]¢€|/¢€|€|¢€|¢€| 5| 5| 8| 5| &
o B = o = = = = = = Q Q Q Q Q
gl g > gl g gl g g gl 2]

3aganue Neb
Ha nudpakunoHHy0 pemieTky HOPMaIbHO K €€ MOBEPXHOCTH MaJaeT MapaielbHBIA My4OK CBETa

JUTMHOW BOJIHBI A [TomemieHHass BOMU3M PEIIETKU JIMH3A MPOEUUPYeT JTUPPAKINOHHYIO KapTHHY Ha




9KpaH, YIAJICHHbIM OT JIMH3bI Ha paccrtosHue L. PaccrosgHue Mexay IByMs MakKCUMyMamH

MHTEHCUBHOCTU IIEPBOrO MOPSAJIKA HA KPaHE PABHO | Tocrosmmas TU(PPAKIIUOHHON PEIIeTKH - d.

Hucno mTpuxoB PEIIETKU HA €AUHULYY JUIMHBL - N . MakCuMabHBIN NOPSIOK CIIEKTpa - M

MAX

. Yucio

MaKCUMYyMOB, KOTOPO€ IIpU 3TOM JaeT peuleTKa - N . Vron Au(paKuuK IEPBOTO MOPAAKA - ¢,.

I/ICHOJII)?;YFI JaHHBIC Ta6JII/IIII>I 6, HaUTH HEAOCTAOIKEC BCJIIMYUHBI.

Tabnuma 6

Ne
Bap.

10

11

12

13

A v | 434,1 | 500

449,4

598,9

700,2

697,6

449,2

649,7

1,5

1,5

' 16 | 20,1

15

20

28

30

25

25

30

25

40

30

10

2,5

2 - -

Ne
Bap.

14 15

16

17

18

19

20

21

22

23

24

25

A ' 500 | 602,4

581

656,3

648,4

700,6

577,1

598,8

677,8

697,6

0,8

1,38

1,6

2,5

2,5

1,5

20

20

30

30

20

20

40

35

25

25

10

2,5

JBa muxons N, u N,

|, - uHTEHCHBHOCTH

3amanue Ne7
PacHOJIOKEHBI TAK, YTO YroJ MEXIy UX IUIOCKOCTSIMU MIPOIYCKaHUs PaBEH ¢ .

CCTCCTBCHHOI'0 CBCTA, MAaAArOMICTrO0 Ha MOJAPU3ATODP,

- HHTCHCHBHOCTH




MOJIAPpU30BAaHHOI'0 CBCTA, MaJaromiero Ha aHaJInu3aTop, |2 - MHTCHCHUBHOCTb CBC€Ta, BBIIICAIICTIO M3

ananm3aropa. KoshduimeHT noriomnennsi cBeTa B KaKJI0M HUKOJIC k . Crenenp nossspuzauuu - P.
I/ICHOJIBBySI JaHHBIC Ta6JII/ILIBI 7, HaWTH HEAOCTAIIUEC BECIINYUHEI.

Tabnuua 7
Ne 1 1 2 1 3| a5 | 6] 7| 8| 9|10 11|12/ 13
Bap.
o | 7560 | - | a0 | - | 45 | 30| - | 25| 2|5 | 20/ -

k 0,09 | 0,05 | 0,07 | 0,15 | 0,08 | 0,09 | O,1 | 0,11 | 0,06 | 0,07 | 0,12 | 0,14 | 0,22

SR P 3 A L Y N A IE T S A IS

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 0,22 | 0,17 | 0,19 | 0,18 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 | 0,15 | 0,08

L 13,8 - - 11,3 - - - 16,3 - 11,4 - - -

3aganne Ne8
Ha nmoBepxHOCTh HEKOTOPOTO MaTepuaja MajgaeT CBET YaCTOTOMH V . £ - 3Heprus (poToHa, magaroIiero
Ha IOBEPXHOCTh, A, - KpacHas rpanuna gporospdexra, A, . - paboTa BbIXOHa NEKTPOHA, V,, . -

MaKCUMaJIbHasd CKOPOCTb (1)0T03J'IeKTp0HOB, U3 - 3aCPIKHUBAIOIICC HAIIPSKCHUC. HCHOJIB?»YH JaHHBIC

Ta6J'II/II_[I>I 8, HaﬁHHTC HEOOCTAarOIIKUEC BCIHMYMHBI. I/ICHOHLSYSI CIIpaBOYHBIC Ta6J'II/II_U>I, OIIPCACINUTC

Ha3BaHHe MaTepuana.
Tabmuma 8

No
Bap.

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

Ao

HM

- 641,1 - 942 — | 460,1 - 560,1 - 792 - 807,2

ABIE’;M’ 1,56 - 1,37 - 3,3 - 2,35 - 1,81 - 1,9 - 2,1
3

v,
10 | - | - |08 - - - - | - - 1 - | - -
I'n




£,3B | 3,03

42 | - | -

VMAX !
kMm/c

826 -

699 - -

704 | -

- 870 -

U, B| -

2,45 -

1,34

3,8

14
Bap.

15 16

17 18

19 20 21

22 23

24 25 26

Ao

HM

758

710,1 -

1130,2 -

570,2 — —

540,1| -

560,1

BbIX '

5B

- 1,71

- 1,82 | 2,2

- 1,45

2,58 | 2,35 -

1015
I'g

0,69

g,9B -

MAX _
KM/c

949 -

998 -

— | 757 | 775

- 899

731 - -

Uu,,B| -

3

- 1,59

1,86 -

1,34

3aganue Ne9
B tabmune 9 mnpuBenaeHa cokpamieHHas dopma 3anmucu saepHo peakiuu. JlaiTe MOJHYIO 3aluch
peaKuru U HAaWJIUTE SHEPreTHUEeCKUid BbIxoa B MaB. YkaxuTe xapakrep peakinu — 3K30TepMHUYECKas
WM 3HI0TEPMHUYECKas.

4 1 1 o
[punsteie o6o3Havenus: O =, He - amspa-vactuma, P = 1H - mporon, N= N - geiirpos,

2 . .
n= 1H - IGNTOH, » - TaMMa-KBaHT, X - MCKOMBIH JJIEMEHT.

Tabmmma 9

e 1 2 3 4 5
Bap.

Peakmus 2H(d,p) X *H(X,2p)a °Li(d,p) X °Li(d,2a) X °Li(d, ) X
Ne 6 7 8 9 10
Bap.

Peakumsa | °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.

Peakums | °Li(n,x)°He Y“N(a,p) X °*Be(a,n) X "Li(p,x) X ®Li(p, ) X
Ne 16 17 18 19 20
Bap.

Peakuus “B(n,a) X °Li(n, ) X ZH(p,y) X *H(p,y) X 2H(d,n) X
Ne 21 22 23 24 25
Bap.

Peaknus ZH(d,y) X ZH(x,p)a *H(d,n) X *O(n,x)**N *H(x,2n)a




No
Bap.

26

Peakumsa | *He(x,2p)a

MeToanueckue YKa3aHus 110 BBINMOJIHEHUIO pacquHO-rpa([mquKoifl paﬁoTbI

Homep Bapuanta  pacuerHo-rpadguyeckoii  padoThl  BbIAETCS  IIPENoJaBaTelieM.
O6yuatomuecs BeimoaHs0T PI'P Neo 1, 2.

IIpaBuaa opopmienns pacueTHo-rpadpuyeckoi padoThbi:

1. DJNEeKTPOHHBIA BAPHAHT PAacYEeTHO-TpadUIecKoil pabOTHI BBHIMIOIHIETCS B OO0 JI000OM
TEKCTOBOM peAaKTope Jr0oM TekcToBoM penakrope (MS Word, Open Office u ap.) u coxpansiercs ¢
pacmupenuem *.doc, *.docx, B uMeHH (aiina yka3pIBaeTcs (paMHUIns U MHULIMAJIbI aBTOPA;

2. [lepBpiM JuCcTOM pacueTHO-TpaduyecKkoil padoThbl SBISETCS THUTYJIBHBINA JIHCT,
KOTOPBI 0(opMIISIETCSI B COOTBETCTBUHU C 00Pa3IOM;

3. Pacuerno-rpaduyeckas paborta odopmisieTcss Ha CTaHAAPTHBIX JucTax (opmara A4;
oJIst: JIeBoe — 2,5 ¢M, mpaBoe — 2,5 cM, BepxHee — 2,5 cM, HIbKHee — 2,5 cM;

4. Mpudt: Times New Roman, MexXCTpoUHbIN UHTEpPBAI — OJUHAPHBIN, IEPEHOCHI CIIOB
HE JIOMyCKAIOTCS;

o. I'paduku, nmpuBeneHHbIE B pacueTHO-Tpaguueckoil paboTe, TOJKHBI ObITh BHITOIHEHbI
1100 Ha MHUJUTUMETPOBOH Oymare, oo ¢ nomorisio MS Word, Open Office, Excel u np.;

6. ®opmynsl, npuBoauMbie B PI'P, nomkHbI ObITh, Kak MpaBUJIO, 3alMCaHbl CHayajla B

06HIeM BHUJIC, 4 3aTEM y>1<e JOJIPKHA 6BITB HpOI/ISBe)IeHa IIOACTAHOBKA UCXOAHBIX TAHHBIX U BBIIIOJIHCHBI
HEOOXOIUMBIC BBIUMCIICHHUS, MPHU MOJACTAHOBKE MCXOJHBIX JAaHHBIX HY)KHO BHHUMATEIIBHO CJICIUTH 3a
coOJTF0ICHUEM OJIMHAKOBOH pa3MEpPHOCTH;

7. Penienune 3a1a4 TOHKHO COTPOBOXKIATHCS KPATKHMH TTOSICHEHHSIMH,

8. Bce 3amaum pacuérHo-rpaduueckoil paOOThl TOJDKHBI BBHITIOJHSITHCS M OTAAaBaThCS
MPETI0IaBaTelto0 Ha MPOBEPKY B CPOKH, MPEAYCMOTPEHHBIC TPAPUKOM PadOTHI CTYJCHTOB B TEKYIIEM
ceMecTpe;

9. [Mocne wmcnpaBieHHus BceX OMMOOK, OTMEYEHHBIX MPEIOJaBaTeNieM IPH IPOBEPKE,

KakJ1as 3a/1a4a pacu€THO-TpapuiIecKoil paboThl JOKHA OBITh 3aIIUIICHA.

4. MeToauyeckue peKOMeH/ AU 10 MOAr0TOBKE 00y4aromerocsi
K MPOMEKYTOYHOI aTTecTanuu

VY4yeOHBIM [JIAHOM TI0 JUCHUIUIMHE (U3UKA OPEAYCMOTPEHBI  CIEAYIOUIHe  (OPMBI
MPOMEKYTOYHON aTTEeCTAIMH:

1) 3a4er;

2) 9K3aMEH.

[IpoMexxyTouHasi aTTecTalsi HaIpaBliecHA HAa TPOBEPKY KOHEUHBIX pPE3YIbTaTOB OCBOCHUS
JUCITUTIITUHBL (MOJTYJIS).

dopma POMEXKYTOUHOM aTTeCTallUM «3a4eT» M «3a4eT C OLEHKOW» Mpearnojaraer
ycTaHoBlieHHE (akTa C(HOPMHUPOBAHHOCTH KOMIETEHLIMH Ha OCHOBAaHUU OLEHKH OCBOEHUS
oOyJaromuMcsi ITPOrpaMMHOTO MaTepuaja I0 pe3ylbTaTaM TEKYIIEero KOHTPOJS AUCIUILIUHBI
(MOIyIsl) B COOTBETCTBHM C TEXHOJOIMUYECKON KapTOM.

Ecimu oOyuaromuiics HaOpana 3aueTHOE KOJMYECTBO OajulOB COIJIACHO YCTAHOBJIEHHOMY
JMana3oHy Mo JUCLUILIMHE, TO OH CUUTAETCS ATTECTOBAHHBIM.

Taxum o0Opa3om, MOArOTOBKA K 3a4eTy MPEAINoJaraeT MoAr0TOBKY K ayIUTOPHBIM 3aHATUAM U
BHEAYJAUTOPHOMY TEKYILLIEMY KOHTPOJIIO BceX (hopM.

[Ipu moroToBKE K 9K3aMeHY 1ief1ecoo0pa3Ho:

- BHHMMATEJBHO U3YYUTh NEPEYEHb BOIPOCOB U ONPENEINTh, B KAKMX UCTOUYHUKAX HAXOIATCS
CBe/IeHUs], HeOOXOAUMBIE Ul OTBETA HA HUX;



- BHMMATEJIbHO IPOUYUTATH PEKOMEHJOBAHHYIO JIUTEPATYPY;

- COCTaBHUTh KPaTKHUE KOHCIIEKThI OTBETOB (TUIAHBI OTBETOB).

[Ipy mnoBTOpeHMHM MaTepuajlla HEXKEJIATEJIbHO MCIOJIb30BaTh MHOTO0 KHUI. OCHOBHBIM
HCTOYHUKOM IOJrOTOBKU K AK3aMEHY SBIIETCA KOHCIEKT JeKuui. Crienyer 3alloMUHAaTh TEPMUHBI U
KAaTeropuu, IMOCKOJIbKY B HX OIpPEACICHUSX COAEpKATCA IMPU3HAKH, IO3BOJISIOLUIME YSICHUTH HX
CYIIHOCTh M OTJIMYMTH ITU TMOHATUS OT JAPYyruxX. B Xome moAarotoBku oOydaromumcs HEOOXOIUMO
oOpamiatb BHUMaHHE HE TOJHKO HAa YPOBEHb 3alIOMUHAHMUS, HO U HA CTETIEHb NOHUMAHUSI KaTeTOPHA U
peasibHbIX NpoQuiIbHbIX MpoOneM. [loAroToBka K SK3aMEHY JOJDKHA B Pa3syMHBIX MPONOPLUAX
coueTaTh M 3allOMMHAHKE, U IOHUMaHuE IPOrpaMMHOr0 MaTepuana. B 3ToT nepuo/i nojie3HbIM MOXKET
ObITh OOmIeHHWE OOydYaromMXCsi C TMPernojaBaTeNiIMA 10 JUCHHMIUIMHE Ha TPYNIOBBIX H
WHJIMBUIYIbHBIX KOHCYJIbTAIIUSX.

[ToaroToBky mo OujeTy Ha 3K3aMEHE HAJ0 HAuMHATh C TOrO, YTO MOMHMTCS JIy4YIlle BCETO.
OpHako, TOTOBSCh IO OJTHOMY BOIPOCY, Ha OTAEIBHOM JIUCTE HY)KHO MOCTOSIHHO KPaTKO 3alKChIBaTh U
T€ MOMEHTBI, KOTOPbIE «BCIUIBIBAIOT» B AMSATH U IO IPYTUM BOIIpOcaM OuseTa.

Bo Bpems sx3ameHa o0yyaroniyecst MOr'yT MOJIb30BaThCsl MPOTrpaMMOM AMCLUITIIMHBI, a TAKKE, C
pa3pelieHus SK3aMeHaTopa, CIIPaBOYHOMN JIUTEPATypOH.

[lo oxoHuYaHMM OTBETa SK3aMEHATOP MOXET 3aJaTh OO0y4aroleMycsi IOTOJHUTENbHBIE U
YTOYHSIOLINE BOIIPOCHI.

[TonoxurensHbIM OyJIET CTpEMIIEHHE 00Yy4Yarolerocs U3JI0KUTh pa3jiMyHble TOUKH 3pPEHUS Ha
paccMaTrpuBaeMylo Mpo0seMy, BbIpa3uTh CBOE OTHOIIEHHE K HEll, MPUMEHUTh TEOPETUUECKUE 3HAHUS
10 COBPEMEHHBIM IpobOIEMaMm.

Cnmcok BONPOCOB K 3K3aMeHYy (2 Kypc, 3 cemecTp):

1) MarauTHOe B3aUMOJICHCTBUE MOCTOSHHBIX TOKOB. BEKTOp MarHMTHON WHIYKIIWH.
[IpuHIMT cyneprno3uuy MarHUTHBIX ToJieil. BekTop Hanps»eHHOCTH MarHUTHOTO MOJIA.

2) 3akoH Awmrmepa. BzaumopaeilcTBue MapajyIEIbHBIX — TOKOB. Cuna Jlopenna
(3mmeKkTpruyecKasi © MarHUTHASI COCTABIISIFOIITUE).

3) 3akoH buo-CaBapa-Jlamnaca u ero npuMeHeHUe K pacyeTy MarHUTHBIX MOJIEH MPSIMOTO
1 KPYroBOr'O TOKa, OTpe3Ka MPOBOJA C TOKOM.

4) Teopema o wmupKyIsUM (3aKOH IOJIHOTO TOKa). MarHuTHOE MOJE COJIEHOMJA U

topouza. [lorok BekTopa MarHuTHOM MHIyKuuu. Teopema ["aycca miast MarautHOro nossi. Pabora mo
IIEPEMEILEHUIO ITPOBOJHUKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJIE.

5) JIBUKEHME 3apsyKEHHBIX YaCTHL] B 2JICKTPUUYECKUX U MAarHUTHBIX MOJIAX.

6) MarauTHO€E 10Ji€ ¥ MarHATHBIA JUIIOJBHBIA MOMEHT KpPYroBoro toka. Hamarundyenue
MarHeTUKOB.  3aBUCUMOCTb  HAaMarHMY€HHOCTM  OT  HANpPSDKEHHOCTM  MAarHUTHOTO  MOJIA.
HanpspkeHHOCT  MarHuTHOro 1moJid. CBsi3b BEKTOPOB MAarHUTHOM HWHIYKLIMH, HAIPSHKEHHOCTH
MarHUTHOTO IIOJII ¥ HAMarHW4eHHOCTH. 3aKOH IIOJHOIO TOKa JJIsi MarHUTHOTO IOJIS B BEIIECTBE.
MarnuTHas npoHHLIaeMocTh. MaruuTHas BocnpuuMuuBocTh. Kitaccudukarus MarHeTukoB.

7) JluamMarHeTuky, IapamMardHeTMku U (QeppoMarHeTuku. ['‘paHuuyHble yciaoBHS Ha
IIOBEPXHOCTU pa3iena [ByX MarhHeTukoB. I'mcrepesuc. KpuBas HamMarHuumBaHUs, OCTAaTOYHAas
MHAYKIMS 1 Ko3puuTHBHAS cuia. Touka Kropu. OO0beMHas MIIOTHOCTh SHEPIUH MAarHUTHOTO MOJIS B
BEILIECTBE.

8) OnexrtpoMarHuTHas uMHAyKOuUs. IlpaBwio JleHna. VYpaBHeHHE 3IEKTpPOMarHUTHOU
nHaykuud. CamouHayknus. VHIYKTHBHOCTB COJIEHOMJA, TOPOMJA. OHEPTHs MarHUTHOTO IMOJIS.
Buxpepoe anextpuueckoe mnose. Tok cmemenus. Cucrtema ypaBHeHUN MakcBemia B MHTErPaIbHOM
¢dopme U ¢u3mueckuil CMbICT BXOAAUIMX B Hee ypaBHeHHMH. Cuctema ypaBHeHM MakcBenna B
middepennnanbHOR Gopme.

9) Wntepdepentust cBeta. Ilpunnun [oiirenca. Korepentnsie Boanbl. [losydenue
KOTepeHTHBIX Jydel. OnTuyeckas JuyimHa mytu. Ontudeckas pasHOCTh Xoa. HTepdepeHys cBera oT
JIBYX KOTE€PEHTHBIX HCTOYHUKOB: YCIIOBHE MaKCUMyMa U MUHUMYMa. MHTepdepeHins cBeTa B TOHKUX
IUIEHKaX: TII0JOChl DPAaBHOM TOJIIIMHBI W paBHOIO HakjioHa, Koibla Hetotona. Ilomyuenune
unTepdepeniu (meroxa KOura).



10) Hudpakaus cBera. [lpunnun [rolirenca-®@penens. Merox 300 OpeHens: aMIMTyaa
PE3YJIBTUPYIOLIEro KoJieOaHusl, IUIOMaap m-i 30HBI DpeHens, paguyc BHEIIHEH TpaHULIbl 30HbI
Openenst. Huppaxmus Dpenenss (audpakums B cxoasumxcs yydax). Judpakmus Ha Kpyriom
orBepctuu U aucke. Judpakuus Opaynrodepa (mudpakuus B napaienbHbIx gydax). Audpaxmus Ha
menu. Audpakus Ha qudpakimOHHON pelIeTKe.

11)  BsaumojeiicTBue cBera C BemiecTBoM. Paccesnue 3akoH Poanes. [lucmepcusi cBera.
Jucnepcus nokasatens npesnomieHus Beuiectsa. [Ipenomienue csera B npusMe.

12) [Tonspuzanms csera. Ilnockocts mnossgpusanyu. ECTECTBEHHBIM W NOJSPU30BAHHBIN
cBeT (MHeWHO M umnThuecku). CreneHs noJsisgpusanuu. 3akoH Mamtoca. [lonspusanus csera npu
OTpPaXEHUM M MPEJOMIIEHUM Ha TpaHMIE JBYX JAMUAIEKTPUKOB. 3akoH bprocrtepa. JIBoitHoe
nyuenpenomiienne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTYUH.

13)  TemnoBoe u3MydeHHEe U €ro xapakTepucTUku. OCOOEHHOCTH TEIJIOBOTO H3JIyUCHHS.
AGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3axons Credana-bonbimana u cmemienus Buna.
®opmyina Panes-/Ixunca.

14)  KsanrtoBas runote3a [lnanka. ®opmyna [lmanka [uis yHUBepcalbHOW (DYHKIMH
Kupxroda. KsantoBas runoresa OunimTeitHa. 3akoHbl ¢dotodddexra. Macca u umnynbc (HoTOHA.
Hasnenue ceera. I dext KomnroHa.

15)  Tlnamerapnas mojmens aroma. OmbiTel Pesepdopraa mo paccesHuio o-dactuil. Mojenb
atoma Pesepdopma, ee mnpobrembl. DOMIUpUYECKHEe cepualibHbIe (OPMYJIBI CIIEKTpa BOJAOPOJA:
Jlaitmana, bameMmepa, [lamena u nap., o6oOmenHas ¢opmyma. [loctymarer bopa. Moaens atoma
Pezepdopna-bopa.

16)  KopmyckynsspHO—BOJHOBO# ayanu3m marepun. ['umoresa ae bpoitis. CBsi3b BOJTHOBBIX
1 KOPITYCKYJISIPHBIX XapaKTepUCTUK MUKpodacTHIsl. COOTHOIICHUE HEoMpeaeeHHoCTeH [ elizenoepra
JUI KOOPAMHATHI U HMMITYJIbCa, SHEPruu U BpeMeHH. OCHOBHOE ypaBHEHHE KBAaHTOBOW MEXaHHKHU.
O6mee ypaBuenue Illpemunrepa m ero “craryc”. YpaBHenue [lpemunrepa uisi cTarmoHapHBIX
coctostHuii. CoOcTBeHHBIC (YHKIIMH, COOCTBEHHBIC 3HAYCHHUsS HHEpPruu. YacTtuma B OJHOMEPHOM
MPSIMOYTOJIbHON OTEHIIUATBHOM sIME ¢ OECKOHEYHO BHICOKUMH CTEHKAMH.

TunoBoii BapuaHT 3K3aMeHAIMOHHOI0 OnJIeTa:

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUSA POCCUMCKOM ®EJIEPAILTAN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BbICHIEI'O ObPA3OBAHM A

«MYPMAHCKHWI APKTUUECKHI YHUBEPCUTET»

WHCTUTYT HHTENICKTYaJIbHBIX CUCTEM U I_II/Id)DOBBIX TEXHOJIOTHI
HanmeHnoBaHHe CTPYKTYPHOIO IOAPa3]eICHHS

Kad)e):[pa BBICIIEH MAaTEMATHUKH U d)I/ISI/IKI/I
HaumenoBanue xadenpbt

HampaBnenne wu  HampaBimeHHocTh (mpoduib) moaroroBku 13.03.01. TemmosHepretnka u
TEIUIOTEXHHUKA

3K3AMEHAIIMOHHBINA BUJIET Ne 1
o yueOHOM nucruruimHe husnka

1. Teopernueckmii Bompoc Nel. 3akon buo-Capapa-Jlamnaca u ero npumMeHeHHE K pacyery
MarHUTHBIX MOJIEH.

2. Teopernyeckuii Bompoc Ne2. HHTepdepeHiys cBeTa B TOHKUX IUIEHKAX: MOJIOCHI PaBHOM
TOJILIMHBI U PAaBHOT'O HAKJIOHA, KoJiblla HproTOHA.

3. Teopernuecknii Bompoc Ne3. KsanToBas runore3a DWHIITeHA. 3aKOHBI GoTOIPPeKTa.

3aBenyromuii  kadenpoit BMud | Jleputec B.B./
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