MyHununaabHoe 0101keTHOe 00meo0pa3oBaTe/ibHOE yUPeKICHHE
Mynununansnoro oopasosanus ropoa Upour

«Cpenusisi o0meodpasoBareabHas mkoaa Ne 1»

PACCMOTPEHO » COI''TACOBAHO YTBEPXIIE

7988
METOJ/ICOBETOM IIPOTOKON  Ne 5 3aM. aupektopa no YBP JIupekTos MS Y
4 §OReetpasonre,
P
\ Kb

4 ] Top6y?
Cexperapp Manenkosa H.IO Buxpesa T.I'. L /- R\
« %, °
; 'g”&l’?m\ "q‘a° .
xert \ T
10266088
ITpuka3 Ne 216-O/1 ot

ot "29" asrycra 2019r. "30" asrycra 2019r. "30" agrycra 2019r

PaGouas yuyeGnas nporpamma
no Teopusi pemenns 3axa4 no dhusznuke
kiaace 11
YPOBeHb cpeaHee obluee oOpa3oBaHUs

(PKTOC)

CocraBurenn
YUHTENIb QUUKH
MBOY «lllxona Ne 1»

Tpymnukosa Haranss MuponoBHa




1.IlosicuuTeabLHAs 3aIHCKA

Pabouas nporpamma kypca «Teopus peuieHus 3aaad Mo GU3NKe» COCTaBICHA HA OCHOBE
«aBTopckoii mporpammel: B.A. Opios, FO.A. CaypoB «MeTobl penieHus pu3nyeckux 3amaqd», - M.:
Hpoda, 2005 r.

KonunuecTtBo uacoB B Henento: 0,54., yueOHoe nocodue PeimkeBuu A.Il. @usuka. 3agaunuk. 10-11 .
nocobue 11 obmieoOpazoBarenbHbIX yupexaeHuii / A.Il. PeimkeBud. — M.: Jlpoda.

Kypc paccumtan nHa yuammxcs 11 kimaccoB W mpeamosaraeT COBEPIICHCTBOBAHUE IMOATOTOBKHU
IIKOJIbHUKOB TI0 OCBOCHHIO OCHOBHBIX Pa3/iesioB (DU3HKH.

OcHoBHBIE LIeJIN Kypca:

®  pa3BUTHE UHTEpeca K GU3UKE U PEeIICHUIO (PU3HUYECKHX 3a/1a4;

®  COBEpIICHCTBOBAHHE MOJYYCHHBIX B OCHOBHOM KypCe 3HAaHUI U YMEHHIA,

e (opMupoBaHHE NPEICTABICHUN O NOCTAHOBKE, KIaCCU(DUKAIIMK, TPUEMaX U METOJaX PEIICHHS

MIKOJIBHBIX (PU3NYECKUX 32]1aY.

[IporpaMma Kypca coriacoBaHa ¢ TpeOOBaHHUSIMH TOCYAapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHAapTa U
COZep)KaHUEM OCHOBHBIX HporpaMMm Kypca ¢usuku. OHa OpUEHTHPYET Ha JalbHeinee
COBEPILIEHCTBOBAHUE YK€ YCBOCHHBIX YYAIMMUCS 3HAHUU U yMeHMU. [Ij1sg 3TOro BCs mporpamma JeauTcs
Ha HCCKOJIBKO pa3II€JIOB. HepBBIﬁ pa3zlen 3HAKOMUT HIIKOJIBHUKOB C MHWHHMAJIBbHBIMU CBCIACHUIMHU O
MOHATUU «3ajJlayay, JAeT NPEACTABICHHE O 3HAYEHUU 3a7a4 B JKU3HHU, HAyKe, TEXHUKE, 3HAKOMHUT C
pPa3IMYHBIMH CTOPOHAMH padoThl ¢ 3amadamu. [lpm pemeHun 3amad 0coboe BHUMAHHE YICISICTCS
MOCIIE0OBATENBHOCTH JCHCTBUM, aHaIn3y (QU3WYECKOTO SIBICHUS, MPOTOBAPUBAHUIO BCIYX PEIICHUS,
aHAJIN3Y TOJIYYeHHOTO OTBeTa. [Ipy MOBTOpPeHMH 00OOIIAOTCS, CHCTEMATU3UPYIOTCS KaK TCOPSTHUSCKUN
Marepuall, TaKk U IPUEMbl PEIISHUs 3a/1a4, MPUHUMAIOTCS BO BHUMAHUE 1IEJIM TIOBTOPEHUS MPU MOATOTOBKE
K €IMHOMY TOCYAapCTBEHHOMY »3K3ameHy. Oco0oe BHHMaHHME  YACNAETCS 3ajadyaM, CBSI3aHHBIM C
po¢eCCHOHAIBHBIMA WHTEPECAaMH IKOJLHUKOB, & TaKXKe 3a7a4aM MEKIPEAMETHOro cojaepkanus. [Ipu
pabote ¢ 3amadamm OOpamaeTcsi BHUMaHUE HAa MHUPOBO33PCHUYECKHE W METOJOJIOTHYSCKHE OOOOIICHHUS:
MOTpeOHOCTH OOIIeCTBa M MOCTAHOBKA 3aj1ay, 3aJa4dl M3 UCTOPUH (U3UKH, 3HAUYCHUE MATEMaTHUKH JJIs
pelieHus 3a/1a4, 03HaKOMJIEHHE C CUCTEMHBIM aHaJIN30M (U3NYECKUX SBJICHUHN MPU PELIEHUH 33134 U JIp.

CopepxaHue MPOTrPaMMHBIX TEM OOBIYHO COCTOMT M3 TpeX KOMIIOHEHTOB. Bo-TiepBhIX, B Hel
OHpCIIGJ'IeHI)I 3a1a4u 110 coz[epmaTem,HOMy HpI/ISHaKy; BO-BTOpBIX, BBIACJICHBI xapaKTepHLIe 3a1a4u 1In
3a71a4M Ha OTJEJIbHBIEC IIPUEMBI; B-TPETbUX, JAaHbl YKA3aHUS 110 OpraHU3aluu ONPEIEICHHON AeATEIbHOCTH
C 3ajayamMu. 3ajayd MOJOWPAIOTCS MCXOIS W3 KOHKPETHBIX BO3MOXHOCTEH ywamuxcs. B mporpamme
ucnonb3ytorcst 3agauHuk A.ILPeimkeBnd.(2018r.). Ilpu »TOoM moaduparoTcss 3aJadyd TEXHUYECKOTO U
KpaeBeH‘IGCKOFO conepmaHI/m, 3aHUMATCIbHBIC U 3KCHepI/IMeHTaJ'II)HI)IC. Ha 3aHATUAX HpI/IMeHHIOTCﬂ
KOJUIEKTUBHBIE U UHIUBUAYATbHBIE (POPMBI paOOTHI: TOCTAHOBKA, PEIICHNE U O0CYKICHHUE PElIeHuUs 3a1a4,
MOATOTOBKA K OJMMIHAAE, MOAOOpP M COCTaBJICHHE 3aJad Ha TemMy W T. H. llpenmomaraercs Takxke
BBIIIOJIHEHUE JOMAIIHUX 3aJaHUi [0 pELICHHI0 3aJad. B WUTore MIKOJIbHUKUM MOTYT BBIMTH Ha
TGOpeTI/I‘ICCKI/Iﬁ ypOBeHB pemeHI/m 3aaa4: pGIHeHI/Ie 110 OHpeILGJ'IeHHOMy HJ'IaHy, BJIaACHUC OCHOBHBIMU
IpUEMaMHU PEIIEHUS, OCO3HAHHUE JEATENBHOCTU MO PEUICHHUIO 3aJavd, CaMOKOHTPOJIb M CaMOOIIEHKA,
MOJIETTUpOBaHNE PU3NYECKUX SABJICHUH U T.1.

Jns peanuzanuu nenen U 3a1a4 JaHHOTO Kypca MPEAIoaracTcs UCIoJIb30BaTh CIEAYIOIINE
(hOopMBI 3aHATHH: TPAKTUKYMBI TIO PEIICHUIO 3a/1a4, CAMOCTOSTENIbHAS paboTa yJalmxcs, KOHCYIbTaIlUH,
3a4eT, TeCTUpoBaHue. Ha 3aHATHIX TPUMEHSIOTCS KOJUIGKTHBHBIC M HHIUBUyalTbHbIe (DOPMBI pabOTHI:
II0CTaHOBKa, pemeHI/m nu 06cy>1<11eH1/151 peHIeHI/ISI 3aaa4, moAroToBKa K CJII/IHOMy HaI_[I/IOHaJ'II)HOMy
TECTUPOBAHUIO, IOJ0OP U COCTABIIEHHUE 3a7a4 Ha TeMy | T.1. [IpeanonaraeTcs Takxe BHITOTHEHHE
JIOMaIIHUX 3aJaHui M0 PENICHUIO 3a]1a4.

MeTtonbl 00y4eHusl, MPUMEHsIEMbIE B paMKax Kypca, MOTYT U JOJKHBI ObITh IOCTATOYHO
pazHooOpa3HeIMU. [Ipexae Bcero, 3To caMocTosTeNbHAs paboTa caMuX y4aruxcsi, COCTaBIICHNE
o0oO0maronux TabIuIl, a TAaKXKe MOJArOTOBKA U 3allMTa YYallUMUCS AITOPUTMOB pelieHus 3a1a4. B
3aBUCUMOCTH OT I/IH)II/IBI/I,HyaJ'IBHOFO IJ1aHa y‘II/ITeJ'II) JOJIKEH npe)maraTL yanmMcs[ HOHFOTOBHGHHBIﬁ num
MepEUYEHb 3a]1a4 Pa3JIMYHOIO YPOBHS CIIOKHOCTH.



CpencrBa o0yueHust
OCHOBHBIMU CpeICTBaMH 00Y4EHUS IPU U3YyUECHUH MPUKIATHOTO Kypca SABISIOTCS:

. ®dusnyeckue TpudopHI.

. I'paduueckue uuoCTpauu (CXEMbl, YePTEKH, TPAdUKN).
. JuakTuueckue MaTepuasibl.

. Y4eOHUKH (PU3MKH IS CTApIIUX KJIACCOB CPEIHEH IIKOJBI.
. VYyebnbie mocoOus 1mo ¢pusuke, COOPHUKH 3a7a4.

Opranunsanus caMoCTosITeIbHON PadoThl

CamocrosTenbHas padoTa NpearnoaraeT co3aanne AMIaKTHIECKOro KOMIUIEKca 3a/1a4, PELIeHHbIX
CaMOCTOSITENILHO Ha OCHOBE MCII0JIb30BaHUS KOHKPETHBIX 3aKOHOB (PM3NUECKUX TEOPHIA,
(byHIaMEHTaJIbHBIX (U3MUECKUX 3aKOHOB, METOI0JIOTMYECKUX PUHLIUIIOB (PU3HUKH, a TAKXKE METOJIOB
HKCIEPUMEHTAIBHOM, TEOPETUUECKOI U BEIYUCIUTENFHON (PU3UKU U3 PA3IMYHBIX COOPHUKOB 3a/1a4.

O)RI/I)IaeMLIMI/I pedyJbTaTaMu 3aHSATHI SABJISIIOTCS:

. pacipeHye 3HaHui 00 OCHOBHBIX aIrOPUTMax peLeHMs 3a]a4, pa3IMuHbIX METOJaX
IIpUEeMax peLIeHUs 3a/1ay;

. pa3BUTHE [T03HABATEIIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH Ha
OCHOBE OIIbITa CAMOCTOSATEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUM, aHAIM3a U OLIEHKU HOBOM MH(pOpMaLnu;

. CO3HATEJIBHOE CaMOOIIPEIEIEHNE YUEHUKA OTHOCUTEIBLHO PO JadbHENIIEro 00y4eHUs
WK IPOo(eCCUOHATIBHOM 1€ TeNbHOCTH;

. MOJTyYSHHE TIPEACTABICHUH O PO (PU3UKHU B IIO3HAHUU MHUPA, PU3HUECKUX U

MAaTEMATHYCCKHUX MCTOdAaX HUCCIICAJOBAaHM .

2. TpeOoBaHUs K YPOBHIO OCBOCHHS COAEPKAHUA Kypca
VYyamuecs 10KHbBI YMeTh.

- aHAJIM3UPOBATh (PU3UYECKOE SIBJICHUE;

- I[pOroBapuBaTh BCIYyX PELICHUE;

- aHAJIM3UPOBATh MOJYUEHHBIH OTBET;

- KjJaccuUIMPOBATh NPEIIOKEHHYIO 331a4y;

- COCTaBJIATh NPOCTEHIINX 3a1a4U;

- IIOCJIEJIOBATEIbHO BHIIOJIHATh U IPOrOBAapUBATh dTAllbl PELIEHUS 3a7auu CPEIHEN TPYIHOCTH;
- BBIOMpaTh pallMOHAJIBHBIN CIIOCOO peleHHs 3a/1auu;

- pemarbs KOMOMHHPOBAHHBIE 33JaUH;

= BJIAACTH pa3JIMUHBIMU METOJaMU PCIICHUA 3a]a4: aHAJIUTUYCCKHUM, Fpaq)I/I‘IeCKI/IM,
OKCIICPUMCHTAJIBHBIM U T. 1.,

= BJIAZICTb MCTOAAMHU CAMOKOHTPOJIA U CAMOOLCHKH.

3. Conep:xaHue Kypca

11 kaace

DJleKTprYecKoe 1 MArHUTHOE NoJs (3 4)

XapakTepucTuKa pelieHus 3a1ad pas3zena: o0liee U pa3Hoe, IPUMEPhl U TPUEMbI PEIICHHUSL.

3aauy pa3HbIX BUJOB HA ONMCAHUE IEKTPUUYECKOTO MOJISI pa3IMYHBIMHU CPEACTBAMU: 3aKOHAMHU
COXpaHEHHUs 3apsaa U 3akoHoM KynoHa, CUIIOBBIMU JIMHUSIMU, HATIPSKEHHOCTHIO, PA3HOCTHIO
MIOTEHIINAJIOB, YHEPrUeil. Pemenne 3ai1a4y Ha ONMCaHUE CUCTEM KOHJIEHCATOPOB.

3aauu pa3HbIX BUJOB HA OMMCAHUE MAarHUTHOTO MOJIS TOKA U €ro IeUCTBUS: MarHUTHAs MHAYKIINS
Y MarHUTHBIN MTOTOK, cuiia AMnepa u cuia Jlopenna.

Pemennie kaueCTBEHHBIX 3KCIIEPUMEHTAIBHBIX 33]1a4 C UCIIOJIB30BaHUEM DJIEKTPOMETPA,
MarHuTHOTO 30H]1a U JAPYroro o00opy10BaHuUsI.

IMocTOAHHBII YJIEKTPHYECKHIT TOK B Pa3jIMYHBIX cpeaax (64)

3alauM Ha pa3IMYHbIE IPUEMBI pacyeTa CONPOTHUBIICHNUS CIOXKHBIX 3JIEKTPUUECKUX LieTnel. 3anadun
Pa3HbIX BUJIOB «a OMUCAHUE JIEKTPUUECKUX LIeTIel TOCTOSTHHOTO EKTPUYECKOT0 TOKA C TIOMOIIbIO
3akoHa OMa /1711 3aMKHYTOM Lieny, 3akoHa [[xoyns — JleHna, 3aKk0OHOB IIOCIIE10BAaTENBHOTO U
napajuieNbHOro coeAnHeHnid. O3HakomieHue ¢ npasuiamu Kupxroda npu pemennn 3anad. [locranoBka u
penieHre (pOHTAIBHBIX SKCIIEPUMEHTAIBHBIX 3aj[ay Ha ONpeieieHne MoKa3aHuil mpruOopoB MpH



W3MEHEHUHU COTIPOTUBIICHUS TEX WJIM MHBIX YYACTKOB ILIETIH, Ha OMPEe/Ie]ICHUE COMPOTUBICHUN Y4aCTKOB
1enu u T. A. Pemenue 3a1a4 Ha pacueT ydactka nenu, umeromeit 3/(C.

3aayy Ha ONMKMCAHKE MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKA B AIEKTPOJIUTAX, BAKyyMe, ra3ax,
MOJIYITPOBOJIHUKAX : XapaKTEPUCTHUKA HOCUTENEH, XapaKTepUCTUKA KOHKPETHBIX SIBIICHUN U JIP.
KauecTBeHHble, 3KCIIEpUMEHTANIbHBIE, 3aHUMATEIbHbIC 3a/1a4H, 3a/1a4H ¢ TEXHUUYECKHUM COJIepP:KaHUEM,
KOMOWHUPOBaHHBIE 3a/1a4H.

KoncTpykTopckue 3aaun Ha IPOEKThI: YCTAaHOBKA JIJIsl HATPEBAHMSI )KUIKOCTU Ha 3aJJaHHYIO
TEMIIEPATYPY, MOJENb ABTOMaTUYECKOT0 YCTPONCTBA C 3JIEKTPOMArHUTHBIM pelle, IPOEKThl U MOJAEIN
OCBEILEHUS, BBIPIMUTEIb U YCUIIUTENb Ha MOTYIIPOBOJHUKAX, MOIEIH U3MEPUTEIbHBIX IPUOOPOB,
MOJIETH «HYEPHOTO SIILIHKAY.

DJIEKTPOMATHUTHbBIE KOJIe0aHUsA H BOJTHBI (64)

3aauM pa3HbIX BUJOB HA ONMCAHUE SBJICHUS 3JIEKTPOMAarHUTHON MHAYKLUU: 3aKOH
AIEKTPOMArHUTHOM MHIYKIUH, ITpaBuiio JleHa, HHIyKTUBHOCTb.

3aauy Ha NEPEMEHHBIN 3JIEKTPUUECKUN TOK: XapaKTEPUCTUKU [IEPEMEHHOT0 3JIEKTPUUECKOI0 TOKa,
AIEKTPUYECKUE MAIIMHBI, TpaHCHOpMAaTOp.

3aauy Ha ONMCAHUE PA3IIUYHBIX CBOWCTB AIEKTPOMATHUTHBIX BOJIH: CKOPOCTh, OTPAXKEHHE,
npenomiieHue, uHTephepeHuns, AMPppakius, noaspu3anus. 3agaun 1o reOMETPUIECKON ONTHKE: 3epKalla,
ontuyeckue cxembl. Kimaccudukanms 3agad mo CTO u mpuMepsl UX pelIeHus.

3aauy Ha ONpezesIeHUue ONTUYECKON CXEMBbI, COEPKAIIEHCS B «UEPHOM SILITUKE»:
KOHCTPYHPOBAHUE, IPUEMBI U TIPUMEPHI pelieHus. [ pynnoBoe 1 KOJJIEKTUBHOE PEIIeHHE
HKCHEPUMEHTAIBHBIX 33/a4 C UCTOIB30BAHNEM OCIIILIOTpada, 3ByKOBOTO TeHepaTopa, TpaHcopmaropa,
KOMIUIEKTa MPUOOPOB IS U3YUESHHSI CBOMCTB AJIEKTPOMATHUTHBIX BOJIH, SJEKTPON3MEPHUTEIbHBIX
puOOpOB.

KoHcTpyKkTOpCcKHe 3a1aun U 3a/1a4¥ Ha IPOEKTHI: MIIOCKUI KOHIEHCATOpP 3aJaHHONH EMKOCTH,
reHepaTophl Pa3IMYHbIX KoseOaHul, IPUOOP IS N3MEPEHUS OCBELIEHHOCTH, MOJIENb NepeIaun
ANEKTPOIHEPTHHU U AP.

O06o01alonIee 3aHsAITHE IO METOAAM M IpUéMaM pemienust puznyeckux 3agayd (14).

4. TemaTH4eckoe MJIAHUPOBAHUE

11 kanacc
7. DneKTpUYecKOe U MATHUTHOE 10Jis (44)
1 1 3ajaun pa3HbIX BUJOB HAa OMHUCAHUE JICKTPUIECKOTO TIOJISI
2 2 3aa4uM pa3HbIX BUJOB HA ONMCAHUE MAarHUTHOTO MOJIS
TOKa
8.IlocTOAAHHBII JIeKTPUYECKHIl TOK B pa3JHYHBIX cpeaax (64)
3 1 | 3amaum Ha pa3nMuHbIE IPUEMBI pacyeTa COPOTUBIICHUS

CJIOHBIX DJIEKTPHUECKUX IIeTIel. 3ajaun pa3HbIX BUOB
Ha 3akoH Oma JIJisl 3aMKHYTOMU IIETIH.

4 2 Pemenue 3anau Ha 3akoH /[xoyns — Jlenna, 3akoHOB
IIOCJIEA0BATENBHOIO U NAPAJLIEIbHOIO COCTUHEHUMN.
5 3 | 3amaun Ha omMcaHUE MOCTOSIHHOTO 3JIEKTPUUECKOro TOKa

B DJICKTPOJINTAX, B Ta3aX, MOJYIPOBOIHUKAX. Perrenne
TECTOBBIX 3a/1aHui 10 TeMe «TOK B pa3NUYHBIX Cpeax»

9. DJ1eKTPOMATHUTHBIE KOJ1e0aHUs M BOJHBI (64)
6 1 | 3amaum Ha MEPEeMEHHBIHN MEKTPUUECKUI TOK: dIIEKTpHYe-
CKHE MaIlluHbI, TPaHCHOPMATOP

7 2 3aga4yM Ha OMMCAHKE PA3JIUYHBIX CBOMCTB 3JIEKTpOMar-
HUTHBIX BOJIH: TU(DPAKIIUS, TOJISIPU3AIIHS

8 3 3a/1aun 110 TeOMETPUICCKOM ONTHKE: 3epPKaa, ONITHYSCKUE
CXEMBI

9 1 | Ob6obmarmoiee 3aHsiTHE MO MeTOAaM M HNpHéMaM

pemienus puznueckux 3agay (14)

Ouenka 3HaHui yyamuxcs no kypcey "Teopus pemenusi 3aga4 no gpusuxe’



IIpenonaBanue GpU3UKH, KaK U IPYTUX NIPEIMETOB, IPEAYCMATPUBAET UHIUBUAYAIBHO - TEMAaTHUECKUI
KOHTpPOJIb 3HaHUM ydamuxcs. [IpuueM rmpu npoBepke ypoBHsS yCBOCHMS MaTEpHUaIIa IO KaXIO0W JOCTATOYHO
OoJbILION TeMe 00513aTENIbHBIM SBJISETCS OLICHUBAHNE OCHOBHBIX 3JIEMEHTOB: TEOPETHUECKUX 3HAHUM,
YMEHUM IPUMEHATH UX IPU PELLIEHUH TUIOBBIX 3a1a4. [Ipu cymecTByronemM Ha HaCTOAIMNA MOMEHT
pa3zHo0Opa3u METOJJ0B 00yUeHHsI KOHTPOJIBHO - OLIEHOYHAs AEATEIbHOCTh YUUTENS (PU3UKH MOXKET
CTpoUThCS B (popMe 3a4eTHOM cucTeMbl. CeyeT OTMETUTD, YTO B 3a4E€THBIA MaTepHai JOJHKHbI ObITh
BKJIFOUEHBI TAKHE IEMEHTBI: BOIIPOCHI ISl IPOBEPKHU TEOPETUYECKUX 3HAHUM U TUNOBBIE 3aaaun. Caaua
8cex 3a4emog B TEUCHUE roJia ABIAETCS 0053aTEIbHOM IS KaXKI0T0 yJallerocs U o KaxkIoi Teme.
HTorosslii 3a4yer, Ha KOTOPOM IIPOBEPSIOTCSA IPAKTUYECKUE YMEHUSI IPUMEHATh KOHKPETHBIE 3aKOHBI
¢bu3nveckux Teopuil, GyHIaMEeHTAIbHBIE 3aKOHBI (PU3UKH, METOJOJIOTHUECKUE TPHUHLIUIIBI (PU3UKH, a
TaKXe METO/Ibl SKCIIEPUMEHTAIBHOM, TEOPETUUECKON U BBIYMCIUTENbHON Qu3nku. [IpoBepstoTcs HaBbIKK
II03HABATEJIBHON JEATEIbHON Pa3JIMYHbIX KATETOPUH yUaIlMXCs 110 PELICHUIO IIPEII0KEHHOM 3a/1a4u.
HTOroBbIM pe3yinbTaToM SIBISETCS 3a4eT/ He3auerT.



