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Pabouast nporpamMmma no yueOHOMY npeamMery

«DPuzuka»

(11 xmacc)

KonnuectBO yacoB B Henemro —5,5 vaca:
KommuectBo yacos B rog — 192,5 vacos

Aemopckutl Koi1eKmue -

yuutenb  ¢usuku 0w ODPD  BwicuIel
KBaJIM(DUKAIIMOHHOM KaTeropuu:

benukoBuy Anna BnagumuposHa,

KoBanes Brnagumup IOpbeBuu — 3acimykeHHBIH
yuurens PO,

IInnkoB Poman HukomaeBuy;

yuutens | kareropun: Jleea Enena I1aBnoBHa;

Peiiman Anekcannp MuxaitnoBud — K.¢-M.H.

r. Huwxuanit HoBropog
2014 r.
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TlosicHUTETbHAA 3aIUCKA.

PabGouast mporpamma (manee - mporpamma) mo ydeOHomy mpeamery «Duszukay
st ydamuxcss 11 kimacca cocTaBieHa Ha OCHOBE aBTOPCKOM 00pa3oBaTelbHOM
nporpammbl  «MHTerpupoBaHHbli  Kypc «®Pu3MKa UM OCHOBBI  (DU3UYECKOTO
OKCIIEPUMEHTa» aBTOPCKOTO KOJUICKTUBA YUYUTEICH METOIUYECKOTO OOBEAMHEHUS
¢uzuku, ODPD u acrponomun MBOY Jlureit Ne 40, sxcriepTHOE 3aKII0YCHHE HAYYHO-
Metoauueckoro sxcneptHoro coera 'OY JIOIT HUPO Ne 22 ot 19.02.2010 1.

[Iporpamma KOHKpPETU3HPYET COAECp>KaHUE MPEAMETHBIX TEM 00pa30BaTEeIbHOIO
CTaHJapTa, JaeT NMPUMEpPHOE paclpeselieHne y4eOHBIX YacoB IO pasjeiaM Kypca |
PEKOMEHIYEMYIO IOCIEA0BATEIbBHOCTh HU3YYEHHUS pa3aeioB (UMK C y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4e€0HOro mpoluecca,
BO3PACTHBIX OCOOEHHOCTEH ydYalluxcs, a TaKKe OMNpelesieT MUHUMAJIbHBIM Habop
OTBITOB, JEMOHCTPUPYEMBIX YUHUTENIEM B KJacce, JaO0OpaTOPHBIX M TMPAKTUYECKUX

pa60T, BBIIIOJTHACMBIX YUAIlIUMHUCA.

Takum  oOpa3oM, mporpamMma  COACHCTBYET  COXPAHEHUIO  E€IMHOIO
00pa3oBaTENbHOTO MPOCTPAHCTBA, HE OrPAaHUYMBAS TBOPYECKOW HWHUIMATUBBI
YUHTENEH, NPENOCTaBIsACT MIMPOKUE BO3MOXKHOCTH Ul peaIM3alud Pa3IndHbIX

MOJIXOJIOB K TIOCTPOSHUIO y4eOHOT0 Kypca.

Tpetuii atan 00ydeHUs], B 3aKJIIOYMTEIBHON YacTH, BKIo4aeT B ceos 11-¢ (192,5
gaca: 5,5 4acoB Gu3uKK B HEJCIIO) KiTacchl. MaTeMaTndecKue 3HaHUs 00Jiee BBICOKOTO
YpOBHsI, OO€ECIEYEHHBIE JMIEHCKON MpOrpaMMoi, BBICOKash MOTHBALMA YYalluXcs,
MO3BOJIAIOT BECTH OOYy4YEHHME ATHUM TeMaM C IPUMEHEHHEM  DJIEMEHTOB BbICILEH
MaTreMaTHKM Kak IpPUd  BBIBEJACHUM TEOPETHUECKMX  3aKOHOMEPHOCTEH IS
NpEeJIOKEHHBIX ~ MOJENeH MpoleccoB, Tak U mOpu 00paboOTKe pe3ysbTaToOB
AKCIIEpPUMEHTA. DTO MO3BOJISIET YYEHHMKAM Ha TPETheM dTane oO0y4deHHUs! OlnepupoBaTh
MOHATUSIMU OoJiee BBICOKOHM creneHu alOctpakiuu. Tpetuit stanm oOydeHuss B 11-x
KJlaccax SIBJIIETCS MHUPOBO33pEHUYECKHMM 0000IIeHHeM Bcex 3TanoB. llpu 3ToM mmeer
MECTO MPOJYMaHHOE BO3BpAIICHUE K PaHEE NMPOWJIECHHOMY MaTepualy M BKIIOUYEHUE
€ro BO BCE HOBbIE OoJjiee IIMPOKHME U PA3HOCTOPOHHHE CBs3u. PasHommaHoBas
NEeSTENBHOCTh yYalllUXCsl Ha YpoKax (PU3MKM MO3BOJISIET (DOPMHUPOBATH AKTUBHYIO
MO3HABATEJIbHYIO IESTEIbHOCTh YYaIlIUXCs; MOBBIIIATh HHTEPEC yUaIIUXCA K y4eOHOMY
MaTepuany Kypca (U3HKH, MOUCKY MPUYMHHO-CIEACTBEHHBIX CBA3€H B OOBSICHEHUU

(bu3NYeCKUX SIBICHUH, UTO CIIOCOOCTBYET KAU€CTBEHHOMY YCBOEHHUIO OCHOBHBIX



(bu3nyecKux TOHATHI, BBHIPAOOTKE YMEHHUS JAeNlaTh apryMEHTHPOBAaHHBIE BBIBOJBI, U

TaKuUM 06p3.30M Pa3BUBATH (1)H3H‘{€CKOC MBIIIJICHHUC.

B mporecce CHUCTEMAaTHYECKOTO BBIMIOJHEHUS HCCICAOBATENBCKUX — 3ajad
MOBBIIIIACTCS WHTEPEC ydaluxcs K y4eOHOMY Marepualy Kypca (U3HKH, MOUCKY
MPUYMHHO-CJICACTBEHHBIX CBSI3€M B OOBSICHEHWHW (PU3WYECKHX SIBICHHH, YTO
CIIOCOOCTBYET KQ4€CTBEHHOMY YCBOEHHIO OCHOBHBIX (DH3UYECKUX MOHSATHH, BBIPAOOTKE
YMEHHS JeNaTh apryMEHTHPOBAHHBIE BBIBOABI, M TakuM 00Opa3oM pa3BHBATh
¢u3nyeckoe MbIIIEHUE. 3aJaud, KOTOphIE Mpeasiaralorcs oOydarouuMcsi, MOKHO
pa30UTh Ha AJITOPUTMHU3UPOBAHHBIE M MCCIIEIOBATEILCKHAE, HMEIONINE HECKOJIBKO
YPOBHEW CJIOKHOCTH, YTO JAa€T BO3MOXXHOCTHh OCYIIECTBIATH Au(hepeHITMPOBAHHBIN

MOJX0/T B O0yUECHUH.

Conep:xkanue o0y4eHusl.

1. MarnuTHoe mosie. 23 yac.

MaruntHoe mone B BakyyMe. B3ammopenctsue TOkKOB. MarnutHoe mone. Bekrtop
MHAYKIAU MarHUTHOTO moJisl. [ToTok MarauTHOrO mossi. CUioBbIE€ JIMHUA MarHUTHOTO
nonst. 3akoH buo-Casapa-Jlannaca. [lone conenompa. Ilone mpsMoro m KpyroBoro
TOKOB. JleiicTBue marHuTHOrO mnojs. Cuia, AEMCTBYIOIIAsl HAa MPOBOJHUK C TOKOM B
MarHUTHOM Iojie. 3akoH Awmrepa. JlelicTBUE MarHMTHOrO MOJISI Ha JABMKYUIAMUCS
anexktpuueckuit 3apsn. Cuna JlopeHua. JIBuKeHUE SIIEKTPUYECKHUX 3apsioB B
AJIEKTPUYECKOM U MAarHUTHOM TMOJISIX. Y CKOPUTENH 3apPSHKEHHBIX YacTULl. MarHuTHbIE
CBOMCTBA BemlecTBa. MarHutHasi npoHUaeMocTh. llapamarnetnku. JlnamarHeTHku.
deppoMarHeTUKA. MarHUTHBIA TUCTEPE3UC.

2. DIeKTpOMarHuTHasi MHAYKITHS. 13 yac.
OnektpomarauTHas UHAYKIUA. DJ1C uHAYKUIKUH. 3aKOH 3JE€KTPOMAarHUTHOW WHAYKIUU
@apaness. IlpaBuno Jlenna. BuxpeBoe anextpuyeckoe mone. CamMOMHAYKIUS.
NHIyKTUBHOCTb. DHEPTHS U TUIOTHOCTh SHEPTUHA MATHUTHOTO TIOJIA.

3. Konebanusi B MEXaHUYECKUX U DJIEKTPUUECKUX CUCTEMAX. 27 4ac.
CBoOoanble KkoneOanus. Mexanudeckue kosiebanus. KonebarenpHas cucTema.
CBoOomHbIe KONEOAHUS B UACAIBHBIX KOJIEOATEIBHBIX CHCTEMaxX. | apMOHUYECKHE
konebanus. Ilepumon, wdacrora, ammimTtyna, ¢daza  TapMOHUYECKUX KoJIeOaHUM.
[IpeBparienus sHeprun Npu TapMOHUYECKUX KoJjieOaHusx. CBOOO HBIE TAPMOHUYECKUE
KoJieOaHus B KOIeOaTeIbHBIX CUCTEMax. Y paBHEHHE TrapMOHUYECKUX KOJIeOaHU .



[Ipunuun cynepno3unuu. CloKeHWE TapMOHMYECKHX KoJjieOaHWM. 3aTyxaroume
koneOanusi. KonebarenpHblli KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMUS.
Hezaryxaromue konebanus. BoiHyxeHHbIe KoneOaHus. PezoHaHc. ABTOKOJI€OaHMS.
I'enepaTtop HezaTyxarmommx KojeOanui. IlepeMeHHBIM  TOK. BrinyxieHHbIe
anekTpudeckue kosedanus. [lonydyeHne nepeMeHHoro Toka. JlecTByronue 3HaueHus
NEPEMEHHBIX HaNpsDKeHUS M Toka. KoHIeHcarop M KaTyllka B IENH IEPEMEHHOIO
TOJIKA. AKTHBHOE, €EMKOCTHOE€ M HHAYKTHBHOE COINPOTHBIICHHE B LEMU IEPEMEHHOIO
TOKAa. AKTHBHAs M pPEaKTHBHAs MOIIHOCTU. 3akoH OMa ISl 3JIEKTPUYECKOW LEenu
MIEPEMEHHOI0 TOKa. DJEKTPUUECKUI PE30HAHC (MOCIEA0BATEbHBIN U NapaJlJIeIbHbIN).
CoenuHeHus pa3aIMYHbIX HArPY30K B LENU NIEPEMEHHOTO TOKA.

4. duznyeckue OCHOBBI ITEKTPOTEXHUKH. 7 4ac.
[IpousBoacTBO W mepedada dnekTposHeprud. [lpuHnum paboThl TreHepaTopoB
MEPEMEHHOT0 M  TMOCTOSSHHOTO  TOKOB.  TpaHchopmartop. Pexumel  paboOThI

Tpancopmaropa. KJILJ.  tpancdpopmaropa. IIpoOreMbl  coBpeMeHHOMH
AIEKTPOIHEPTETHUKHU.
5. BoaHOBEBIC SIBIICHHS. 17 gac.

VYopyrue BonHbl. OCHOBHBIE NOHSTHS W BEIWYMHBI, XapaKTEPU3YIOLIUME BOJIHOBBIC
aBieHusl. CKOPOCTb paclpOCTpaHEHHs] BOJH. YpPaBHEHHWE BOJHBI (IJIOCKOW H
chepuueckoil). DHeprust BoyiHbl. [lmoTHOCTH moToka 3Hepruu. IlpumuHuun ['roiireHca.
Otpaxxenne u npenomieHue BosH. MHTepdepenuns BonH. Ctosiune BoJHbL. [IpuHImn
I'tolirenca-®penens. Audpakuus BoaH. [lonspuzanus BoidH. 3BYK - Kak yIPYrue BOJIHbI
B cpene. Guznueckue u Pu3MoOIOTHUECKUE XapaKTepUCTUKH 3ByKa. Dddext Jomiepa.
DONEeKTPOMarHUTHBIE  BOJIHBI. OnexkrpomarauTHoe  mnoie.  OTHOCHTEIBHOCTh
AIIEKTPUYECKOT0 ¥ MarHUTHOIO MOJIeH. Buxpesoe asekrpudeckoe mnoje. ToK CMeleHus.
DONEeKTpOMAarHUTHBIE BOJIHBI  (CKOPOCTh MX PACIPOCTPAHEHHMSI, DHEPIHUsA, IUIOTHOCTb
MOTOKA M3JIy4YEHUs, CBOMCTBA). DHEPIUs NEKTPOMATHUTHBIX BOJH. [IIOTHOCTH MOTOKA
m3nydenus. I[lpuHumnel panuocBszu u  teneBuaeHue. M3oOperenue pamumo A.C.
[TonoBeiM. IlpuHuun paauorenedoHHOM cBs3U. Moaynsiuus U JETEKTUPOBAHUE.
IIpocrenimmii  paguonpueMHuk. Paanonmokamusa. TeneBuaenue. PazButue cpencrts
CBSI3U.

6. Ontuka. 31 yac.
Pasutne B3rnsgoB Ha mnpupody cBera. KBaHTOBO-BOMHOBOW Ayanmnu3M. CBET Kak
aneKTpomMarHutHas BosiHa. CkopocTh cBeTa. dusnueckas ontuka. Jlucnepcus cpera.
Hucnepcronnbii cniektp. Wutepdepenuust cBera. Hudpakuus cBera. Meton 30H
Openens.  udpakinuonnas pemierka. JudpakuuonHeii crnektp. PaccesHue wu
norsjomenue ceera. llomsgpuzanus cBera. PasnuuHble BUABI 3IEKTPOMArHUTHBIX
W3JIy4YCHUU U UX MPAKTUYECKOE NpUMEHEeHUE. [ eoMeTpruieckast ONTHKA KaK Ipeaesb-



HBIl Ccily4ail BOJIHOBOW ONTHUKHA. OCHOBHBIE 3aKOHBI T€OMETPUYECKONW ONTUKH (3aKOH
NPSAMOJIMHEMHOTO  PACHpPOCTPAHEHMS, 3aKOH OTPAXKEHHSI, 3aKOH MPEIOMIICHUS).
[Tpunuun ®@epma. Cdhepuueckoe 3epkaino. Ilocrpoenne nzoOpaxkeHuil B cepudeckom
3epkane. dopmyna cdepuueckoro 3epkana. JIuusbl. I[locTpoenune wuzoOpakeHuUd B
muH3ax. @opMyiia TOHKOM JMH3bL. Ontuueckue npubopsl. Paszpemaromas cnocoOHOCTh
ONTUYECKUX NPUOOPOB.

{. DIJIeMEHTBI TEOPUU OTHOCUTEIBHOCTH. 7 4ac.
DneMEeHThl CHEeUaIbHOW TEOPHUH OTHOCUTENBHOCTU. [lOCTynaThel cienuanbHOW TEOpHH
OTHOCUTEIBHOCTH OWHINTEHHA. [IpOCTpaHCTBO M BpeMs B CIEHMAIBHOM TEOPUU
OTHOcUTENbHOCTH. IlonmHas »Heprus. OHeprus NOKOsS. PEISITUBUCTCKHMII HMMITYJIBC.
CBs13b ITOJTHOW SHEPTHUH C UMITYJIbCOM M MAacCOU Telna.

8. DnemeHTHI KBaHTOBOM (Pu3uku. 18 yac.

TennoBoe u3iydeHre. 3aKOHbI TEIJIOBOTO U3JIydeHUs. YIbTpaduosieToBas kaTactpoda.
I'mnore3a Ilnanka. KBanToBble moctynatel bopa. ®oToH. CHeKkTpbl HU3Iy4EeHUS H
MOTJIONIEHUs, UX npoucxoxacHue. CrnekTpaibHbld aHanu3. l'mnore3a e bpoins.
KopnyckynsipHO-BOTHOBOM Ayanu3M B npupone. [IpuHIMI HEOnmpeneleHHOCTH.
OKCnepuMEeHTAIbHOE TOATBEPKJIeHHEe KBaHTOBOM Teopuu. DoTodPdext. 3aKoHBI
dbotoaddexra. YpaBuenue OiiHmiTelHa. [laBneHue cBera. XUMHUYECKOE JCHCTBUE
ceera. @ororpadus. Jlromunecuenuus. dpdext Komnrona.

9. DnemeHTH! siAepHON PU3MKH, (U3UKU HIEMEHTApHBIX YacThil. 12 Jac.

@du3nka aTOMHOIO fpa. OKCIEPUMEHTAJIbHBIE METOAbl PETMCTPALMU 3aAPSKEHHBIX
gactul. CocraB aToMHOro siapa. M3ortonsl. SnepHble cuibl. DHEPTUs CBA3HM aTOMHBIX
saep ¥ aedexT macchl. YienbHas dHeprus cBs3u. PagmoakTMBHOCTH. PagmoakTHBHBIC
npeBpalieHus. a, b, g pacnaj. 3aKkoH pPaJUOAKTHUBHOrO pacranga. VckyccTBeHHas
paguoakTuBHOCTh. Heltpuno. Ilo3utpoH. fnepHble peakunu. DHEPreTUUECKUN BBIXOL
peakumii.  [emenue sipep ypana. llennas snepHas peakuud. SAnepHbId peakTop.
TepMosnepHble peakuuu. PaauoakTUBHBIE M30TOMbI, UX NPUMEHEHHUE. J[o3uMeTpusl.
buonornueckas 3ammra. DIeMEHTapHbIE YAaCTUILbI, UX KJacCU(UKAIIHS.

10.IToBTOpEHME. 25 yac.
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