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IHosicHUTEJILHAA 3aIMHCKA.

Kanennapao — remarudeckoe miaHupoBaHue Ha 4 gaca B Henenro B 11 ximacce cocTaBieHo Ha
OCHOBE MIPOTPaMMBI Il IPOPHUILHOTO 00yueHHst. OHa yuuThIBaeT oOyueHne GU3NKe yyaruxcsl cpeaHei
IIKOJII M COOTBETCTBYET TOCYJApCTBEHHOMY CTaHAApTy ¢H3udeckoro oOpa3oBaHus. Marepuan
u3jIaraeTcsi Ha TEOPETHYECKOH OCHOBE, BKIIIOYAIONIEH BOMPOCHl JIIEKTpoauHaMuku, TO, ONTHKH,
KBAaHTOBOH (DM3HMKM M (PM3UKH aTOMHOTO s7Ipa.

Pa3zpaboTka mporpaMMsl mpeciiefoBajia pealu3alfio CIEAYIOMUX Iefeid: 1) moAaroroBka
BBIITYCKHUKOB 0011e00pa30BaTeIbHON IMIKOJIBI KaK K MOCTYIUIGHHIO B BBHICIINE TEXHHYECKHE Y4eOHBIC
3aBEJICHUS, TaK U K MOJYyYEHHUIO Mpodeccuii TEXHUIECKOro ypoBHs. 2) Oonee Ty0oKkoe U3ydeHne OCHOB
¢u3uKu dYepe3 peLIeHHE 3a7ad TEXHUYECKOTO COJCp)KaHUs B COOTBETCTBHHM C BO3PacTaOIIUMH
TpeOOBAaHMSAMH  COBPEMEHHOTO  YPOBHS  TEXHOJIOTH3AIMM  IIPOLECCOB  BO  BCEX  0O0OIACTIX
KE3HEIESITEIbHOCTH YelloBeKa. 3) pOopMUpOBaHHE METOJa HAYYHOTO TO3HAHMS SIBICHHH MPUPOIBI KaK
0a3bl ISt MHTET ALK 3HAHUH ¥ Pa3BUTHS MBIIUICHUS YYAIIUXCSL.

Heo0xoanmo co3nanue TakoW MporpaMMbl IPOJAUKTOBAHO TEM, YTO TPEOOBaHUS K MOJTOTOBKE
mo (¢u3NKe BBITYCKHHKOB B OO0IIEOOpa3oBaTEIbHON IIIKOJIE BO3pOCHH. M KOJHYECTBO YacoB,
HEOOXOAMMOE JIs M3y4YeHHs JaHHOM MpOorpamMmbl, BO3pPOCiIO OT 2 4acoB 10 5 dacoB. Jlns peanusanuu
Kypca TpeOyeTcs ClleAyIolIie cpeIcTBa 00ydeH s : CTaHAapTHHINA Habop hu3nyeckoro 000pyaOBaHUS IS
IMMPOBCACHUA NCMOHCTPALIMOHHOT'O SKCIICPUMEHTA, BXOAAIICTO B OCHAILICHUE Kabuuera (1)I/ISI/IKI/I, C60pHI/IKI/I
3a/1a4, a TaKkKe pa3HooOpa3HbIe AUNAKTUYCCKHE MaTepHaiblJ[OCTIKEHUE Pe3yinbTaTOB OOydYEHHS IO
IporpaMMe Kypca OTCIIEKHBAETCS C TIOMOIIBI0 KOHTPOIBHBIX paObOT B KOHIIE OJI0Ka y4eOHOTO MaTepraa.
[Ipenmonaraercs, 4To Takue pabOThl OyAyT BKIIOYATH BHIOM3MEHEHHBIC 3a7aud 30HAJIBHBIX OJMMITHA]
Pa3IUYHBIX JIET U HOCHUTh YPOBHEBBHIH XapakTep, OTpaXKalollWii yMEHHWE pellaTh THIIOBBIC 3aJadd
MTOBBILIEHHOH CII0KHOCTH.B pe3yribrare n3ydeHus mporpaMMbl yHamiecs MpruoOpeTyT B o0macTu GU3NKH
3NIEKTPOCTATUYCCKUX TPOIECCOB W SIBJICHUH HE OTOOPaKCHHBIX B 0a30BOM Kypce (M3HMKM CpeaHel
[IKOJIBI, HAydaTCsl pellaTh HECTaHNApTHBIE 3a/Jadl, WCIONB3yS CTaHJapTHBIE aITrOPUTMBI U HabOp
NPUEMOB, HEOOXOJUMBIX B MaTeMaTHKe; MPHUOOPETYT HAaBBIK MPEABAPUTEIBLHOTO  PEIIEeHUS]
KOJMYECTBEHHBIX 3371a4 Ha KaUYeCTBEHHOM YPOBHE, Tpad)M4ecKOro pelleHus 3a/ay, MPUMEHEHHe Hadall
aHamW3a JUIA pelIeHus 3ajad ¢ mapaMmeTpaMu.B Xoie maHHOrO Kypca ydamipecs MpHOOpeTyT HaBBIKH
CaMOCTOSITeIIbHON PabOThI, padOThI CO CIPABOYHOM JINTEPATYpOii; 00JIaJal0T YMEHUSMH TUIAHUPOBAHUS
y4eOHBIX JISHCTBHIA HA OCHOBE BBIBUTAEMBIX THIIOTE3 U 0OOCHOBAHUS MOIYUYSHHBIX PE3yIbTATOB.

Marepuan, oTOOpaHHBI IUIA JaHHOTO Kypca, IpearnoyaraeT MOAOOPKY KadeCTBEHHBIX U
pacueTHBIX 3a7ad, TMO3BOJISIONINX CAENATh M3ydeHHE TEOPEeTUIeCKOro Mareprana 0ojlee 0CO3HAHHBIM U
riy0ke MOHSATh 3aKOHBI, OOBSICHSIONIME TPUPOIHBIC SBICHUS M TEXHUYECKHE Mpolecchl.Tak, MOLyIb
«JNEeKTPOMAarHUTHEIE KOJIEOAHUST W BOJHBD) JIa€T BO3MOXKHOCTH IMOAPOOHEE PacCMOTPETh TPAJAUIIMOHHO
CIIOKHBIE Ui ydYalluxcs 3aZadd Ha pacyeT Menedl MepeMEeHHOTOo TOKAa, BBIMTOJHEHHE BEKTOPHBIX
JUarpaMM, pacueT IapamMeTpoB BOJIHBI M pacueT mapameTpoB TpaHcopmatopoB. Kpome Toro 3mech
Oynmer Oojee pacCMOTpEHO SBJIEHHE pE30HAaHCAa B JJEKTpUYECKHX mermix.Momymp «Onruka»
IpeaycMaTpUBaeT PacCMOTPEHHE OCHOBHBIX 3aKOHOB T'€OMETPUYECKOW BOJHOBOM ONTHKHM W BBIBOJA
(hopMyIbl TOHKOM JMH3BL. B 3TOM e yacTu Kypca npeanonaraercs peleHrne KOMOMHUPOBaHHBIX 3a1ad,
VYUTHIBAIOIIUX KOPITYCKYJISIPHO — BOJTHOBOW Jyajn3M CBETa, YTO COOTBeTCTBYeT ypoBHIO C Ha EI'D.B
Mmonayie «KBaHToBasi m aToMHast GU3HKa» W3JI0KEH P BOMPOCOB: U3yUeHHE aOCOIIOTHO YEPHOTO Telna,
ONTHYECKHE KBAHTOBBIC TEHEPATOPHI, TPYIHOCTH TeOopurd bopa, a MpW HCMOIB30BAaHUM PE3EPBHOTO
BpEeMEHH MOTYT OBITh paccMOTpeHbI Takxke d3pdekt Komnrona u apdexr Basunosa — Uepenkora.Kpome
TOro Kypc Hpeanonaraer pemeHue 3azad ypoBHd B um C no marepmanam EI'D, uyto mosBosser
BBIIIYCKHHKAaM yBepEeHHEe YyBCTBOBATh ce0sl Ha HK3aMEHE W MMOKa3aTh CBOW 3HAHUS B HanOOJee MOJTHOM
o0beme.



OcHoBHOE CoacpKaHuEC NUCHUILINHDBI.
(11 xmacc, 4 gaca B Henemo0; Bcero 136 yacos)
1. OcHOBBI 2JIEKTPOAUHAMHUKHU — 7 4ACOB.
DJIEeKTPOMATHHTHAS MHAYKIHUS — 8 Yacos.

Wnaykuusa marautHoro mojs. IlpuHuun cyneprno3uiiuu MarHUTHBIX nojneil. Cwia Ammepa. Cuna
Jlopennia. MarHuTHBIA MOTOK. 3aKOH AJIEKTpOMarHuTHON MHAyKuun Papazaes. Buxpesoe anekTpudeckoe
noite. [TpaBwmno Jlerma. CamounmyKins. MTHAYKTHBHOCTD. DHEPTHUS MATHUTHOTO TTOJIS.

JleMOHCTpanmy.
MarsuTHoe B3aUMOICHCTBUE TOKOB.
OTKHOHGHI/IC BHCKTpOHHOFO quKa MAarHUTHBIM I10JIEM.
MarsuTHbIE CBOMCTBA BEIIESCTRA.
MarnuTHas 3aIiCh 3ByKa.
3aBucumocts DJIC UHAYKIINU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TOTOKA.
gaBI/ICI/IMOCTB 321(: CaMOI/IH,Z[YKHI/II/I oT CKOpOCTI/I NU3MCHCHUA CHUJIbI TOKA 1 I/IH)Z[YKTI/IBHOCTI/I HpOBOIIHI/IKa.

JlaGopatopHEbIe pabOTEL.

Habumroienue neiicTBrsi MArHUTHOTO TIOJIS HA TOK. M3ydeHue 31eKTpOMarHUTHON HH Ty KITHH.
2. Kos1e0anus U BOJHEBI — 25 4acoB.

KoneGatenpuprii  koHTYp. CBOOOAHBIE  AIIEKTPOMAarHWTHBIE  KoileOaHWA.  BBIHYXIeHHBIE
3NEeKTpOMarHuTHeIe Kosebanus. [lepemennsblid Tok. [eiicTByone 3HaueHUsT CHIIBI TOKA U HANPSDKEHHS.
IIpou3BoACTBO, Iepemada U MoTpedIecHUE PICKTPUIESCKON dHEPTUH. DIIeKTpoMarauTHoe 1mose. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

JleMoHCTpanuy.
CB00OOIHBIE 3TIEKTPOMAarHUTHBIE Konebanus. Ocuuiuiorpad.
Konzaencarop B 1ienu nepeMeHHOro ToKa.
Karymxka B nenu nepeMeHHOro Toka.
CroskeHHre TapMOHUYIECKUX KOJICOaHUH.
I'enepaTop nmepeMeHHOro TOKa.
Tpaucdopmatop.
I/IsnyquHe " IPUEM BJICKTPOMArdHUTHBIX BOJIH.
OTpakeHHEe U MPEIOMIICHHUE 3IEKTPOMAarHUTHBIX BOJIH.
ITonstpusanus 31eKTPOMarHUTHBIX BOJIH.

MOZ[YJ'ISIHI/ISI " ACTCKTUPOBAHNEC BHICOKOYACTOTHBIX 3JICKTPOMATrHUTHBIX KOJIEOaHMIHA.



JleTeKkTOpHBIN paJuONPUEMHHUK.

JIaGopatopHbie pabOThL U OIBITHL.

Omnpenenenue yCKOPEHUs] CBOOOTHOTO MAJICHHUS TP TOMOIIY MAasTHHKA.
UccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT 3JICKTPOEMKOCTH KOHJIEHCATOPA B IIEMH IIEPEMEHHOTO TOKa.
3. OnTuka — 35 yacos.

Cger, xak anmekTpoMarautHas BojHa. CkopocTs cBera. UnTepdepennns crera. udpakius ceera.
Hudpaxnmronnas pemerka. 3aKOHBI OTPpaXKEHHUs U MpeoMiieHHs cBeTa. [loHoe BHyTpeHHEe OTpakeHHe.
Hucnepcust cBera. PaznuduHble BHIBI JJIEKTPOMArHUTHBIX H3IIyYEHUH, MX CBOWCTBA M MPAKTHYECKOE
npuMeHeHne. @opmysa TOHKOH JuH3BL. OnTrdeckue npuOopsl. Teopust OTHOCUTENFHOCTH DHHINTEHHA.

JleMoHCcTpanuy.
ITonnas sueprusi.
OHeprus nokos.
PenaTrBUCTCKUI UMITYJIBC.
Hedext Maccel 1 sHEpPrus CBsI3M.
Hdudpaxuus ceera.
ITonHOE BHYTpEHHEE OTpaKEHUE.
ITosrydeHue criekTpa ¢ MOMOIIBIO IPU3MBL.
[Tonmy4enue criekTpa ¢ IOMOLIBIO TUPPAKIUOHHON PEILIETKH.
[Tonapuzamnus ceera. CeKTpOCKOII.
®otoannapat. Mukpockon. Jlyna. Teneckorr.

JIaGopaTopHbIe pabOTEI M OIBITEL.

OreHka ITHHBI 10 HAOIIOACHUIO TU(PPaKIIUY Ha MIEIH.
M3mepenne nokaszaTens MpeoMICHHUS CTEKIIA.
Hab6ronenme CrutonIHbIX U TUHEHYATHIX CIIEKTPOB.
OrnpeneneHue ONTUYECKON CUIIBI JIMH3BL.

HOJ'Iy‘-IeHI/IC I/I306pa)l(eHI/I}I C IIOMOIIIBIO co6npa}0me171 JIMH3BbI.

4. Atomuas ¢puszuka — 44 yaca.
KBanroBas ¢usuka — 9 yacos.

l'umoreza M. Ilnanka o xBantax. ®otoaddexr. OmbiTel CToneroBa. YpaBHeHHe OHHIITEHHA A
tdhotordpdekra. Doton. Ilmaneraprnas momens aroma. KBaHTOBBIE mocTynaTel bopa um nuHeduaThie
criekTpsl. ['unoresa ne bpoiins o BOJIHOBBIX aTOMHOTO sanapa. fnepHsie cuibl. HykioHHas MoAenb sapa.



OHeprusi cBsizu sApa. Snepuble peakuuu. LleHHas saepHas peakiuus. PaanoakTMBHOCTB. 3aKOH
PaAMOaKTUBHOTO pacraja.

EMOHCTPAIIHY.
doroaddexr. JIunelyareie crieKTpbl U3ny4eHui. Jlasep.
Cueruynk noHusupyromux yactuil. Kamepa Bunbcona. @ororpaduu TpekoB 3apsKeHHBIX YaCTHII.

JIaGopatopHbIe pabOTEI M OIBITEL.

I/ICCJ'IelIOBaHI/IG TPCKOB 3JICMCHTAPHBIX YaCTHUI] 110 (1)OT01" pa(i)I/II/I.

TeMmaTH4yeckoe IJIAHUPOBAHUE OIl JTUCHUIIJIMHE « ®du3uka 11 kiaace». 4 yaca

Ne HanmenoBanue MakcumainbHas Harpyska N3 aux
pa3znesoB U TeM ydaimerocs, 4
n/m Teopern- Jlabopa- Komnrt- IIpomex Camoc
yTO4YHAas
YecKoe TOpHBIE U POTBHAS | o rpocrgy | TOATEN
npak- pabora,u -
oOydeHue, 4 HBIE
TUYECKHUE
paboTsl, u pabots
1. OcHOBBI
3NEKTPOIUHAMUKH.
OJeKTpoMarHuTHas 15 12 2 1
WHTYKIHS.
2. | Kosebanus u BOJIHBI. 25 23 1 1
3. OnTuka. 35 30 4 1
4, AtomHas (u3HKa. 9 7 2
5. KganroBas ¢pusnka. 44 40 2 1 1
6. Peseps 8
nuToro 136 112 9 6 1




Ilnanupyemsblii pesyasrar 11 kiaacc.
Onexmpoounamuxa.
VYyamumcs HeoOX0OIUMO 3HATh.

[ousiTHs: EKTPOMAarHUTHAS WHAYKLHS;, CAMOMHIYKINS; HHAYKTUBHOCTh; CBOOOHbIEC U BBIHYKACHHBIC
KoneOaHus; KoJeOaTeNbHBIM KOHTYp; IE€PEeMEHHBIH TOK; pE30HAHC, JJICKTPOMAarHWTHAs BOJIHA;
uHTepepeHLus; TUPPAKIU U AUCTICPCHS CBETA.

3akoH BHCKTpOMaFHHTHOﬁ WHAOYKIUW; IIPpaBUIIO .HCHI_Ia; 3aKOHbI OTpaXXCHHUA W MPCIIOMIICHUA CBCTA,
OPUHIUII TOCTOAHCTBA CKOPOCTU CBE€TA B BAKYYMC; CBA3b MACChI U SHCPIUH.

I[IpakTyeckoe MpUMeHEHHeE: TEHEPATOP MEPEMEHHOTO TOKa, CXeMa panuoTesie)OHHON CBSI3H, MOTHOE
OTpaXCHHWE, NPUMEPHl NPAKTHYECKOr0 MPHUMEHEHUS JJIEKTPOMAarHUTHBIX BOJH HWH(PaKpacHOro,
BUIMMOT0, YIbTPa(hHOIETOBOIO M PEHTI€HOBCKOTO JUANa30HOB YacTOT.

Yyamumcs He0OX0UMO YMETh:
M3mepsTh cuily TOKA U HAMIPSDKEHUS B IETSIX IEPEMEHHOTO TOKA.
Hcnonws3oBaTh TpaHchopmaTop s IpeoOpa3oBaHus TOKOB U HANPSKCHUM.

OmpenensiTe HEN3BECTHBIN IMapaMeTp KoJieOaTenbHOr0 KOHTYpA, €CIIM M3BECTHBI 3HAYEHHS JPYroro €ro
nmapamMeTrpa M 4YacToTa CBOOOIHBIX KOJICOAaHWI; PacCUMTHIBATh YaCTOTY CBOOOAHBIX KOJleOaHUH B
K0JIe0aTeIbHOM KOHTYPE C U3BECTHBIMHU TTapaMeTPaMH.

M3MepATh 1MHYy CBETOBOW BOJIHBI.

Pemars 3amaun Ha mpuMeHeHUE GOPMYJI, CBSI3BIBAIOIINX UTMHY BOJHBI C YaCTOTOM M CKOPOCTHIO, IEPUO.T
KoJIeOaHuH ¢ UKIMYECKONW 4acTOTOMN; Ha IPUMEHEHHE 3aKOHA TPEIIOMIICHHUS CBETA.

Keanmosas ¢usuxa.
YuariumMcst He00OX0AUMO 3HATh:

Housitusi: $otoH; GOoTOIPYEKT; KOPIMYCKYISIPHO — BOJIHOBOW IyanusM; siepHas MOJENb aToMa;
AJIEpPHbIE PEaKIMW; SHEPTUs CBS3W; PAJAMOAKTHUBHBIA pacmal; IEMHas peaklus IeNeHUs; TepMOosaepHas
peakuus; 3eMeHTapHas 4aCTHLA; aTOMHOE SAAPO.

3akoHbl poToaddekra; mocTynatsl bopa; 3akoH paTuoaKTHBHOTO pacnajia.

IIpakTHYeckoe MpUMeHEHHe: YCTPOHCTBO M MPUHITUTI ACHCTBHUSA (DOTORIEMEHTA; IPUMEPHI
TEXHHUYCCKOI'O NCITIOJIb30BaHUA (I)OTOC-)J]CMGHTOB; IMMPUHIMII CIICKTPAJIBHOTO aHaJIn3a,; NPUMEPbL
MPAKTHYECKUX MTPUMEHEHUH CIIEKTPAIbHOTO aHAIN3a; YCTPOWCTBO M MIPUHIIUI JIEUCTBUS SAEPHOTO
peakTopa.

Yyamumcst He0OX0UMO YMeTh:

Pemars 3amaun Ha mpuMeHeHHe (OPMYJI, CBSI3BIBAIOIINX SHEPTHIO M UMITYJIEC (JOTOHA C YaCTOTOM
COOTBETCTBYIOIIEH CBETOBOU BOJIHBI.

BrruncnaTs kpacHyro rpaHuity GoTtosddexra u SHepruto GOoTOIEKTPOHOB HA OCHOBE YPaBHEHUS
OHHIITENHA.



OHpC,E[CHﬂTL OPOAYKTHI AACPHBIX pCaKHI/Iﬁ Ha OCHOBEC 3aKOHOB COXPAHCHUS JICKTPUICCKOT'O 3apdaa 1
MacCCOBOI'o yucia.

PaccuutsiBath BHCpFCTI/ILICCKI/Iﬁ BBIXO[ ;mepHoﬁ PpCaKkuuu.

OmnpenensaTs 3HaK 3apsiia WK HalpaBJICHUE JBIKEHUS JIEMEHTAPHBIX YacTHI] [0 UX TPEKaM Ha
thotorpadusx.






IosicHuTeALHAA 3aNIUCKA.

Kanennapao — remMaTtuveckoe IiiaHHpOBaHKME Ha 2 yaca B Henenro B 11 kimacce cocTaBiieHO Ha
OCHOBE TIPOTpaMMBI sl 0a30BOTO ypoBHs 00ydeHHSI. OHa yYHTHIBAeT OOydeHHE (HHM3UKE YyUaIuXxcs
CpeAHEH LIKOJIBI U COOTBETCTBYET TOCYAapCTBEHHOMY CTaHIApTy (u3uyeckoro odpasoBanus. Marepuai
W37IaraeTcs Ha TEOPETHUECKOW OCHOBE, BKIIIOYAKONICH BOMPOCHI 3NieKTponuHamuku, TO, ONTHKH,
KBaHTOBOW (PM3UKHU M (UIUKU aTOMHOTO S/Ipa.

Pa3paboTka mporpaMMmbl TpecienoBajia peaau3alyio CIASAYIOMUX Iened: 1) moaroroBka
BBIITYCKHUKOB 00IE00pa30BaTeNbHON MIKOJBI KaK K TMOCTYIJICHUIO B BBICIIME TEXHUYECKUE Y4eOHBIC
3aBeJIeHUs], TaK U K MOIy4YeHHUI0 mpodeccruii TEXHHUECKOTO YpOBHS. 2) Oosee Tiy0okoe U3yueHHe OCHOB
(bI/I?,I/IKI/I Yepe3 pCeHICHUE 3aJad TEXHHYCCKOro CoACpKaHHud B COOTBETCTBHMU C BO3pacCTarOmiuMU
TpeOOBaHHUSIMH  COBPEMECHHOTO  YPOBHS ~ TEXHOJIOTM3AllMd  TPOIECCOB  BO  BCEX  00JacTsix
JKE3HEACATEIHHOCTH YelloBeKka. 3) ¢opMUpOBaHHE METOJa HAYYHOTO TO3HAHWS SBICHUN MPUPOABI Kak
6a3I)I AJI1 UHTErpanun 3HaAHUH U Pa3BUTUA MBIINUJICHUA yYalllUXCs.

Heo0xomuMo co3iaHue Takoi MporpaMMbl IPOJUKTOBAHO TE€M, YTO TPEOOBAaHHUS K TIOATOTOBKE
1o (U3UKe BHIMTYCKHUKOB B 00111e00pa30BaTeNbHON 1IKOJe Bo3pociu. s peanusanuu Kypca Tpedyercs
CIICAYIOIINE CpEeACTBA OOYUYCHHS: CTaHIAPTHHIN Habop (HU3NUECKOro OOOPYMOBAHUS IS MPOBEACHHUS
JIEMOHCTPAIIMOHHOTO JKCIEPUMEHTA, BXOJSINETO0 B OCHAIEHHE KaOwHeTa (U3WKH, COOPHHUKH 3amad, a
TaKKe pa3HOOOpa3HbIe MUIAKTUISCKUEe MaTepralbl. JJ0CTHKEHNE Pe3yabTaToB 00ydeHUsT MO MPOTrpaMMe
Kypca OTCIICKHWBAETCSI C IIOMOIIBI0O KOHTPOJBHBIX pPabOT B KOHIE OJIOka y4eOHOTOo MaTepuaia.
[Ipenmonaraercs, 4To Takue padOThl OYyAyT BKIOYATH BUIOM3MCHCHHBIC 3a7a4d 30HAIBHBIX OJIMMITHA]
Pa3NUYHBIX JIET WU HOCUTHh YPOBHEBBIM XapakTep, OTPAXKAMNIUA yMEHHE peliaTh THIOBBIC 3aJa4u
MOBBIIICHHON CIIOXKHOCTH. B pe3ynbTaTe W3ydeHHs MPOTpamMMBl yUaIlldecs NPHOOPEeTyT B 001acTh
(bM3HUKHM DIIEKTPOCTATHYECKUX TPOIECCOB M SBJICHUH HE OTOOpaXKEHHBIX B 0a30BOM Kypce (QH3MKHU
CpeZIHEH IKOJBI; HaydaTcs peliaTh HECTaHJApTHBIC 3aj[adi, UCIOJNb3Yysl CTaHIAPTHBIC ANTOPHTMBI H
Ha0Op mMpHEMOB, HEOOXOJMMBIX B MaTeMaTHKE; MPHOOPETYT HAaBBIK NPEABAPUTEIHLHOTO PEIICHHS
KOJIMYECTBCHHBIX 3a/1a4 Ha KAaUueCTBEHHOM YpPOBHE, I'paMuecKOro pelieHus 3ajad, MPUMEHEHHE Hava
aHaJiM3a JJIs pelIeHUs 3a7ay ¢ napaMeTpaMu. B xoje JaHHOro Kypca ydaiiuecs HpuoOpeTyT HaBBIKH
CaMOCTOSITeTIbHON PaboThI, padOTHI CO CIPABOYHOM JINTEPATypOii; 00JIAJal0T YMEHUSMH TUTAHUPOBAHUS
yUeOHBIX JICHCTBUII HAa OCHOBE BBIJIBUTAEMBIX THIIOTE3 M OOOCHOBAaHUS IOJNYYCHHBIX PE3yJIbTATOB.
Martepuan, oToOpaHHBIN Ul JAHHOTO Kypca, MPEAINoiaracT MoJ00PKY KaueCTBEHHBIX U PaCUYETHBIX
3a7a4, MO3BOJSIOIIMX CJACNATh M3YYCHHE TEOPETHYECKOro Mmarepuana Ooyiee OCO3HAHHBIM U TIyOKe
ITOHATH 3aKOHBI, O6’L$ICHSII-OHII/IC IIPUPOAHBIC ABJICHUA U TEXHUYCCKHUE ITPOLICCCHI.

Tak, mMomynb «JIeKTpOMarHUTHbIE KOJeO0AaHWs M BOJHBD» JaeT BO3MOXKHOCTh HOAPOOHEe
paccMoOTpeTh TPAJAMIUOHHO CIIOKHBIC ISl y4alluxcsl 3ajJadyd Ha pacyeT Ilerneld MepeMEHHOrO TOKa,
BBIIOJTHEHWE  BEKTOPHBIX JUarpaMM, pacueT IapaMeTpoB BOJHBL M pacyeT IapaMeTpoB
TparchopmaTopoB. Kpome Toro 3zmeck Oyner Ooiee pacCMOTPEHO SBJIEHHE PE30HAHCA B 3JIEKTPUIECKUX
germsax. Moayns «Onrtukay TNpeaycMaTpuUBaeT pPAacCMOTPEHHE OCHOBHBIX 3aKOHOB T'€OMETPUYECKOi
BOJIHOBOM ONTHKH M BBIBOJIA (POPMYIIBI TOHKOH JTHH3BL. B 9T0if e yacTu Kypca mpearnoaraeTcs peleHne
KOMOMHHMPOBAaHHBIX 3aJa4, YYHUTHIBAIONINX KOPIYCKYISPHO — BOJIHOBOM JIyallu3M CBETa, 4TO
cootBercTByeT ypoBHIO C Ha EI'D. B Monyne «KBantoBast u atoMHasi pr3rKkay» M3JI0KEH Psili BOIPOCOB:
n3y4deHue aOCONIIOTHO YEPHOTO Teja, ONTHYECKHE KBAHTOBBIE I'€HEpPAaTOpHI, TPYAHOCTH Teopuu bopa, a
IpU HWCIOJNB30BAaHUN PE3EPBHOTO BPEMEHU MOTYT OBITh paccMOTpeHbI Takke dpdekr KomnroHa u
a¢dext BaBumnona.



Conep:xanue Q1M CIUTIHHBI.
(11 knacc, 2 gaca B HeJIelt0; Bcero 68 4acoB)
1. OcHOBBI 3JIeKTPOAUHAMHMKH — 3 Yaca.
2. DIeKTPOMATHMTHAS HHAYKIHUS — 6 4acoB.

Nunpyxuus marautHoro noss. IlpuHuun cynepno3uuuy MarHUTHBIX nonei. Cuna Ammepa. Cuna
Jlopenna. MarHUTHBINA MOTOK. 3aKOH AJIEKTPOMarHUTHON MHAYKIuN Papazaes. Buxpesoe anextpudeckoe
noiie. [IpaBuno Jlenna. Camonnaykuus. IHAyKTUBHOCTb. DHEPTUs MarHUTHOTO MOJIS.

Jemoncrpanun.
MarautHo€e B3aMMOIEUCTBHE TOKOB.
OTKJIOHEHHE AIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
MarunuTHbie CBOKMCTBA BEIIECTBA.
MarnuTtHas 3anuch 3ByKa.
3asucumMocTh DJIC MHAYKITNH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TIOTOKA.
3aucumocth DJIC caMOMHAYKIIUK OT CKOPOCTH U3MEHEHHUSI CHJIbl TOKA U MHITYKTUBHOCTH IPOBOIHHKA.

JlaGopatopHble pabOTHL.

Haburoienne neiicTBrst MAarHUTHOTO TIOJIA Ha TOK. V3ydeHne 31eKTpOMarHuTHON HHIYKITHH.
3. Kos1ie0anus 1 BOJHBI — 17 yacos.

Konebatenpubiii  koHTYp. CBOOOJHBIE  DIIEKTPOMArHUTHBIC  KOJIeOaHWsA.  BBIHYXICHHBIC
3JIEKTPOMAarHuTHBIE KojeOanws. [lepeMeHHbI TOK. JlefcTByIOMMe 3HAYEHUS CHIIBI TOKA W HAIIPSHKCHHUS.
[IpousBoacTBo, nepenava U MOTpeOICHUE IMEKTPUUECKON dHEPTUU. DneKTpoMarHuTHoe moiie. CKopocTh
AIEKTPOMATHUTHEIX BOJTH.

JemoncTpanum.
CBO0OOIHBIE 3JICKTpOMarHuTHbIE Kosiebanus. Ocuuuiorpad.
Konnencarop B 1iernu nepeMeHHOTO TOKA.
Karymika B 1ienu nepeMeHHOr0 TOKA.
CroxeHne rapMOHUYECKHX KOJIeOaHUH.
I'eHeparop mepeMeHHOT0 TOKA.
Tpancdopmatop.
W3nyueHune u npuem 3JIeKTPOMAarHUTHBIX BOJTH.
OTpa)KeHI/Ie 1 IMPCIIOMIJICHUC JJICKTPOMArHUTHBIX BOJIH.
[Monsipu3zarust SIEKTPOMArHUTHBIX BOJIH.

MO,Z[YJ'ISILII/ISI " ACTCKTUPOBAHNEC BHICOKOYACTOTHBIX 3JICKTPOMATrHUTHBIX KOJICOaHHH.



JleTeKkTOpHBIN paJuONPUEMHHUK.

JIaGopatopHbie pabOThL U OIBITHL.

Omnpenenenue ycuadeHs: CBOOOJHOTO TaIeHUS TIPY TIOMOIIN MasTHHAKA.

I/ICCHGZ{OBaHI/Ie 3aBUCUMOCTHU CUJIbI TOKA OT JJICKTPOCMKOCTH KOHACHCATOpPA B LECTIU IICPEMCHHOT O

4. Mexanuuyeckue BOJHEI — 2 yaca.

5. DylekTpoMarHuTHbIE BOJIHBI — 2 yaca.

6. OnTuka — 16 yacos.
7. daementsl TO — 2 gyaca.

8. M3ayyenue U cieKTpbI — 2 yaca.

TOKa.

CaerT, Kak 3JeKTpoMarauTHas BoHa. CkopocTh cBeta. HTepdepenmnus cBera. Judpakius creTa.

Hdudpaxnmronnas pemerka. 3aKOHBI OTPXKEHUS U MpeoMileHus cBeta. [loHoe BHyTpeHHEe OTpakeHHe.

I[I/ICHCPCI/ISI cBera. Paznuunbie BUJBI 3JICKTPOMArHUTHBIX HSHy‘IeHHfI, HX CBOWMCTBA U IMPAKTUYICCKOC

npuMeHeHne. @opmyra TOHKOH JuH3BL. OnTrdeckue mpuOopsl. Teopust OTHOCUTENFHOCTH DHHINTEHHA.

ACMOHCTQagI/II/I.

ITonnas sueprusi.

DHEeprus moKos.

PensituBuCTCKUIM UMITYJIBC.

JedexT Mmacchl 1 PHEprHst CBS3H.

Hdudpaxnus cera.

ITonHOE BHYTpEHHEE OTPAKEHUE.

[lomrydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Torydenue criekTpa ¢ MOMOMIBIO TUGPAKIIMOHHONW PEIIETKH.
[onapuzamus ceera. CeKTpOCKOII.

®otoannapat. Mukpockon. Jlyna. Teneckorr.

JIaGopatopHbIe pabOTEI M OIBITEL.

OreHKa JITHHBI 10 HAOIIOACHUIO TU(PPaKIIUY Ha IIEIH.
W3mepenne mokazaTens MpeaoMIIeHHs CTeKIa.

Hab:mronenme CIuTONIHBIX W TUHEHYATHIX CIIEKTPOB.
Omnpenenenne ONTHYECKON CHIIBI JIMH3HI.

[Monydenune u300paxkeHus ¢ TOMOIIBIO COOUPAFOIEH JIMH3HI.

9. KBanToBasi puzuka — 4 yaca.



10. ATtomHas puznka — 14 yacos.

lumoreza M. Ilnanka o xBantax. ®oroaddexr. Ombitel CroneroBa. YpaBHeHHe OMHHINTEHHA s
¢doroaddexra. Dorton. IlnanerapHas monens aroma. KBaHTOBBIe ToOCTynaTsl bopa u nmHeiuaTbie
criekTphl. ['unoresa ne bpoins o BOJIHOBBIX aTOMHOTO sipa. SAnepHbie cuibl. HykioHHas Mozenb sapa.
OHeprusi cBsi3u sAnpa. Snepuele peakiuu. lLleHHas snepHas peakuusa. PaauoakTHBHOCTB. 3aKoH
PaAMoOaKTUBHOTO pacnaja.

JemoncTpanum.
doroaddexr.
JIvHeluaTbie CIEKTPhI U3ITYUCHHM.
Jlazep.
CueTunK HOHU3UPYIOIINX YACTHII.
Kamepa Bunbcona.
dororpadun TpeKOB 3apsHKEHHBIX YaCTHII.

JlaGopatopHsble pabOThI U OIBITHL.

HUccnenoBanre TpeKOB dIIEMEHTAPHBIX YaCTHIL IO (oTOrpadu.



TemaTnueckoe mIaHUpPoBaHue on aucuunInHe «®usuka» 11 kiaacc.

Ne HaumenoBanue MakcumanbHas Harpy3ka N3 Hux
pa3aenoB u TeM ydamierocs, 4
/o Teoperu- Jlabopa- Komnt- ITpomex Camoc
yTOYHAas
YECKOe TOPHBIE M | PONBHAA | orpocray | TOATEN
Mpak- pabora,u st
oOydeHue, 4 HBIC
TUYECKHe
paboTsL, 4 pabots
1. OcHOBBI
3JIEKTPOINHAMUKH.
ek 9 6 2 1
TPOMAarHUTHAsI
WHAYKIHA.
2. | Komebanus u BOJHEL. 17 16 - 1
3. Mexanuyeckue 2 2 - -
BOJTHBL.
4. | DOnekTpoMarHUTHbIE 2 2 - -
BOJIHBL.
5. Ornruka. 16 12 3 1
6. Onementsl TO. 2 2 - -
7. N3nyuenue u 2 2 - -
CIEKTPBI.
8. KeanroBas ¢usuka. 4 3 - 1
9. AtomHas (uzuKa. 14 12 - 1 1
Hroro: 68 58 5 5 1




TpeGoBaHusi K ypoBHIO NOATOTOBKH y4amuxcs 11 kaace.
Onexmpoounamuxa.
VYyamumcs HeoOX0OIUMO 3HATh.

[ousiTHs: EKTPOMAarHUTHAS WHAYKLHS;, CAMOMHIYKINS; HHAYKTUBHOCTh; CBOOOHbIEC U BBIHYKACHHBIC
KoneOaHus; KoJeOaTeNbHBIM KOHTYp; IE€PEeMEHHBIH TOK; pE30HAHC, JJICKTPOMAarHWTHAs BOJIHA;
uHTepepeHLus; TUPPAKIU U AUCTICPCHS CBETA.

3akoH BHCKTpOMaFHHTHOﬁ WHAOYKIUW; IIPpaBUIIO .HCHI_Ia; 3aKOHbI OTpaXXCHHUA W MPCIIOMIICHUA CBCTA,
OPUHIUII TOCTOAHCTBA CKOPOCTU CBE€TA B BAKYYMC; CBA3b MACChI U SHCPIUH.

I[IpakTyeckoe MpUMeHEHHeE: TEHEPATOP MEPEMEHHOTO TOKa, CXeMa panuoTesie)OHHON CBSI3H, MOTHOE
OTpaXCHHWE, NPUMEPHl NPAKTHYECKOr0 MPHUMEHEHUS JJIEKTPOMAarHUTHBIX BOJH HWH(PaKpacHOro,
BUIMMOT0, YIbTPa(hHOIETOBOIO M PEHTI€HOBCKOTO JUANa30HOB YacTOT.

Yyamumcs He0OX0UMO YMETh:
M3mepsTh cuily TOKA U HAMIPSDKEHUS B IETSIX IEPEMEHHOTO TOKA.
Hcnonws3oBaTh TpaHchopmaTop s IpeoOpa3oBaHus TOKOB U HANPSKCHUM.

OmpenensiTe HEN3BECTHBIN IMapaMeTp KoJieOaTenbHOr0 KOHTYpA, €CIIM M3BECTHBI 3HAYEHHS JPYroro €ro
nmapamMeTrpa M 4YacToTa CBOOOIHBIX KOJICOAaHWI; PacCUMTHIBATh YaCTOTY CBOOOAHBIX KOJleOaHUH B
K0JIe0aTeIbHOM KOHTYPE C U3BECTHBIMHU TTapaMeTPaMH.

M3MepATh 1MHYy CBETOBOW BOJIHBI.

Pemars 3amaun Ha mpuMeHeHUE GOPMYJI, CBSI3BIBAIOIINX UTMHY BOJHBI C YaCTOTOM M CKOPOCTHIO, IEPUO.T
KoJIeOaHuH ¢ UKIMYECKONW 4acTOTOMN; Ha IPUMEHEHHE 3aKOHA TPEIIOMIICHHUS CBETA.

Keanmosas ¢usuxa.
YuariumMcst He00OX0AUMO 3HATh:

Housitusi: $otoH; GOoTOIPYEKT; KOPIMYCKYISIPHO — BOJIHOBOW IyanusM; siepHas MOJENb aToMa;
AJIEpPHbIE PEaKIMW; SHEPTUs CBS3W; PAJAMOAKTHUBHBIA pacmal; IEMHas peaklus IeNeHUs; TepMOosaepHas
peakuus; 3eMeHTapHas 4aCTHLA; aTOMHOE SAAPO.

3akoHbl poToaddekra; mocTynatsl bopa; 3akoH paTuoaKTHBHOTO pacnajia.

IIpakTHYeckoe MpUMeHEHHe: YCTPOHCTBO M MPUHITUTI ACHCTBHUSA (DOTORIEMEHTA; IPUMEPHI
TEXHHUYCCKOI'O NCITIOJIb30BaHUA (I)OTOC-)J]CMGHTOB; IMMPUHIMII CIICKTPAJIBHOTO aHaJIn3a,; NPUMEPbL
MPAKTHYECKUX MTPUMEHEHUH CIIEKTPAIbHOTO aHAIN3a; YCTPOWCTBO M MIPUHIIUI JIEUCTBUS SAEPHOTO
peakTopa.

Yyamumcst He0OX0UMO YMeTh:

Pemars 3amaun Ha mpuMeHeHHe (OPMYJI, CBSI3BIBAIOIINX SHEPTHIO M UMITYJIEC (JOTOHA C YaCTOTOM
COOTBETCTBYIOIIEH CBETOBOU BOJIHBI.

BrruncnaTs kpacHyro rpaHuity GoTtosddexra u SHepruto GOoTOIEKTPOHOB HA OCHOBE YPaBHEHUS
OHHIITENHA.



OHpC,E[CHﬂTL OPOAYKTHI AACPHBIX pCaKHI/Iﬁ Ha OCHOBEC 3aKOHOB COXPAHCHUS JICKTPUICCKOT'O 3apdaa 1
MacCCOBOI'o yucia.

PaccuutsiBath BHCpFCTI/ILICCKI/Iﬁ BBIXO[ ;mepHoﬁ PpCaKkuuu.

OmnpenensaTs 3HaK 3apsiia WK HalpaBJICHUE JBIKEHUS JIEMEHTAPHBIX YacTHI] [0 UX TPEKaM Ha
thotorpadusx.



