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IHosicHuTEeNLHAA 3aNIUCKA

OxHO W3 TpyOHEWIIMX 3BEHBEB Y4YeOHOro Ipolecca — HAayYUTh YYALIUXCS peIIaTh 3afay.
dusnueckas 3aaaya — 3T0 CUTYyalus, TpeOyroIas OT yYalluXcsi MbICIUTENIbHBIX U IPAKTHUECKUX
JeMCTBUI Ha OCHOBE 3aKOHOB M METOJOB (DM3MKH, HANPABICHHBIX HA OBJIQJCHUE 3HAHUSMH I10
(Gu3uKke U Ha pa3BUTUE MBIIICHUA. XOTA CHOCOOBI pelleHUs] TPAJAULMOHHBIX 3a7ad XOpOILO
U3BECTHBI  (JIOTMUECKHUH  (MaTeMaTHUYECKHH), OSKCIEpUMEHTAIbHBIN), HO  OpraHu3anus
NEeSTEIbHOCTH YYalMXCsl 10 PEIICHUI0 3a7ay SBJISETCS OIHMM U3 YCIOBHH oOecrneueHus
riyOOKMX M TPOYHBIX 3HAaHUK y ywammuxcs. CeromHs 3HaHMA YYalIMXcsl 1O (U3HKE SBHO
JEMOHCTPUPYIOT Bce 00ibllyt0 Iu(p(depeHIHalnio BbITYCKHUKOB 110 KadyecTBY IOJITrOTOBKH.
[TpocnexxuBaercss TEHACHLNS SIBHOIO pOCTa KAUECTBA MOATOTOBKU CUJIBHOM TPYMIIBI yYaAIIUXCS U
Bce OoJiplllee OTCTaBaHWE OT HUX IPYII BBITYCKHUKOB C YIOBJIETBOPUTENIBHBIM U HEYAOBIIE-
TBOPUTEIbHBIM YpPOBHSMHM MNOATrOTOBKM. [IpyueM paHee 3TO OTCTaBaHHE OIPEACIAIOCH B
OCHOBHOM Kak KauyeCTBEHHBIH IIOKa3aTeib, T.€. Cilabble ywamuecs Jejand Oouiblie
BBIYUCIUTENbHBIX OIIMOOK, HE MOTJM JOBECTH 10 KOHIA pemeHue. [locremeHHo KapTHHA
MEHSIETCS. B CTOPOHY KOJIMYECTBEHHBIX I1OKa3aTesied, BBIIEISIOTCS IieJIble TeMbl U 3JIEMEHTHI
COJIEp’KaHusl, KOTOPbIE «BBINAAAIOT» W3 MOJS 3pEHUs BCEH 3TOM TPYMNIbl BBIIYCKHUKOB, OHU
HAUYMHAIOT OTCTAaBaTh HE TOJIBKO IO KaYEeCTBY MOATOTOBKH, HO U 10 00bEMY 3HAHUH.

Kypc BHeypouHoOil nesiteibHOCTH «MeToabl pemieHusi (GU3MYECKUX 3a4a4» PACCUMTAH HA
yuamuxcs 11 kimaccoB 001eo0pa3oBaTeIbHBIX yupexaeHui. [Iporpamma coctaBieHa Ha OCHOBE
nporpamm: B. JI. Opnos, 10. A. Caypos, «Metobl pemienus ¢uznueckux 3agaun», M., [poda,
2005 rox u H. U. 3opun. DnextuBHBI Kypc «Metoapl pemeHust ¢usndeckux 3amad: 10-11
kiaccs», M., BAKO, 2007 rox (MacTepckasi yquTens).

Llenp naHHOTO Kypca yrilyOuTh M CHCTEMaTU3MpOBATh 3HaHUS yvamuxcs 11 kiaccoB o ¢pusuke
NyTeM pEUIeHHs pa3HoOOpa3HBIX 3aJad M CIOCOOCTBOBAaThH HUX NPOQECCHOHATHLHOMY
OIPECIICHUIO.

Ero ocHOBHas HalpaBJIEHHOCTb - MOATOTOBUTH ydamuxcst K EI'D ¢ onopoii Ha 3HaHUS U yMEHUs
yyaluxcs, IpuoOpeTeHHbIe NpU U3yuyeHUH (PU3KKU B 7-9 Kiaccax, a Takke yriyOIeHUIo 3HaHUH
Mo TeMaMm Mpu u3ydeHun kypca ¢usuku B 10-11 kmaccax. Hacrosmuii kypc paccuuTaH Ha
npernojiaBaHue B o0beMe 35 yacoB. 3aHATHS TPOBOIUTCS | yac B HEMIEINIO.

Hean kypca:

1. Pa3BUTHUEC NO3HABATCIBbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX WU TBOPUCCKHX CIIOCOOHOCTEH B
nponecce peuicHu-d (I)I/I3I/IIICCKI/IX 3aaa4 U CaMOCTOATCIBHOTO HpI/IO6peTCHI/I$I HOBBIX 3HaHI/II71;

2. COBCPHICHCTBOBAHUC MTOJYUCHHBIX B OCHOBHOM KYpPCC 3HaHUH U yMeHHﬁ;

3. ¢dopMupoBaHHe mpencTaBUTENCH O IOCTaHOBKE, KIACCU(PHUKAIMMA, MpHEeMax M METoAax
penieHus GU3NUECKUX 3a/1a4;

4. mpuUMeHATh 3HAHUA TO (U3MKE I OOBSICHEHHS SIBICHUH MPUPOIBI, CBOMCTB BEILECTBA,
pemieHus: GU3NYECKUX 3a/1a4, CAMOCTOSITEILHOTO PUOOPETEHHS U OLIEHKH HOBOWM MH(pOpManuu
(bu3uUecKoro coxep>KaHusl.

3agauu Kypca:

1. yriryOneHue ¥ cucteMaTu3anus 3HaHU| yJaluxcs;

2. yCBOEHHWE yYalTUMHUCS OOIINX aJTOPUTMOB PEIICHUS 33724,

3. OBJIa/ICHHE OCHOBHBIMU METOIaMH PEIICHUS 3a/1a4.



[TporpaMMa 3JEKTUBHOTO Kypca COCTaBJICHA C YYETOM TOCYJapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa W COJEpPKaHHMEM OCHOBHBIX MporpamMMm Kypca ¢u3uku 0a30BOM W TpOPUIBHOM
mkoasl. OHa OPUCHTHPYCT YUYHUTCIIA Ha I[aJIBHeI\/JIIHCe COBCPHICHCTBOBAHUC YIKC YCBOCHHBIX
yUYalIUMUCS 3HAHUW M yMeHUil. [ 9TOoro Besl mporpamma JeluTCsl Ha HECKOJIBKO pa3fesioB. B
nporpamMmce BBIJICJICHBI OCHOBHBIC pPa3JC/ibl IMIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, B Ha4daJIC HU3YUYCHHA
KOTOPBIX C YYalIMMHUCS TIOBTOPSIIOTCS OCHOBHBIC 3aKOHBI M (hOpMYJIbI JaHHOTO pasnena. [lpu
noxbope 3a/ad Mo KaXJIOMY paslielly MOKHO HCIIOJIb30BAaTh BBIYUCIIUTEIbHBIC, KAYCCTBCHHBIE,
rpaduveckue, SKCIepUMEHTAITLHBIC 3a/1a4H.

B Hauane n3ydeHus Kypca JaeTcs 1Ba ypoKa, LeNbl0 KOTOPBIX SBIAETCA 3HAKOMCTBO Y4alUXCS
C MOHATHEM «3a/laya», UX KiIaccU(pUKalMed UM OCHOBHBIMU crocobaMu pemieHus. boibinoe
3HAYCHUE JTACTCS ATOPUTMY, KOTOPBIA (POPMHUPYET MBICIUTEIbHBIE OTIEPAIlUU: aHATH3 YCIOBHS
3ajjauy, JOra/iKa, MPOEKT PELICHUs, BbIIBI)KEHUE TUIIOTE3bI (PEIIEHHUE), BBIBOI.

B 10 knacce npu pemieHnu 3a1ad 0ocodoe BHUMaHUE YACISICTCS MOCIeI0BaTeIbHOCTH ICHCTBHM,
aHanmu3y (PU3MYECKOTrO SBJICHUS, MPOrOBApPUBAHUIO BCIYX pEIIEHUs, aHAIU3y IMOJy4YEeHHOTO
orBera. Ecim B Havane paszgena Uil WUIIOCTPALlMM MCIIOJIB3YIOTCS 3aJaud M3 MEXaHUKH,
MOJICKYJISIPHOW (PU3HKH, IEKTPOJUHAMUKH, TO B JATBHEHIIEM PEIIAlOTCS 3a7addl U3 Pa3lesioB
Kypca ¢usuku 11 kmacca. Ilpu mnoBTOpeHHMM O00OOINAIOTCS, CHUCTEMAaTU3UPYIOTCS Kak
TEOPETUYECKUI MaTepual, TaKk U IPUEMBbl pPElIeHUs 3aJay, IPUHHUMAIOTCS BO BHMUMAHUE LENIU
HOBTOPEHUS MPHU MOATOTOBKE K €IMHOMY IrOCyIapCTBEHHOMY 3k3aMeHy. Ilpu pemienuu 3agad no
MEXaHUKE, MOJICKYJISIpHOW (pu3mKe, SJIEKTpOJMHAMUKE TJIABHOE BHHMMaHHE oOOpaliaeTcs Ha
dopMHpoBaHHE YMEHMH pellaTh 3aJayd, HAa HAKOIUICHHE OIbITAa pelleHHs 3ajad pa3IuyHON
TpyZaHocTu. B koHIle u3ydeHus ocHOBHBIX TeM («KuHemaruka um nuHamukay, «MolekyispHas
buzukay, «IEKTPOANHAMHKA») IPOBOIATCS UTOTOBBIE 3aHATUSA B (OpME IMPOBEPOUYHBIX padoT,
3aJaHusI KOTOPBIX COCTaBJICHBI HAa OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke vactu . Paboter
paccuMTaHbl Ha JiBa yaca, cojaepkar or 5 no 10 3agmau, nBa BapuanTa. llocne usydenus
HeOONbIIUX TeM («3akoHbl coxpaHeHus. ['mapocrtatuka», «OCHOBBI TEPMOAMHAMHUKNY,
«BoaHOBBIE M KBAaHTOBbIE CBOICTBA CBETA») MIPOBOAATCS 3aHATHUS B (JOpME TECTOBOM pabOThI Ha
1 wac, coneprkareit 3aganus u3z EI'D .

Copeprxanue nporpamMmbl
1. ®u3nueckas 3axa4va. Kinaccupukanus 3agau (2 yaca)
2. IIpaBuiia m npuembl Bcex BHAOB 3a1a4 (3 yaca)

Uro Takoe ¢usnyeckas 3amada? CoctaB ¢uznyeckoil 3amaun. Knaccudukamus ¢uznueckux
3aJa4 1o TpeOOBaHUIO, COJEpKaHMIO, crnocoly 3anaHus MU peuieHus. [Ipumepsl 3amau Beex
BUIOB.

OO6mme TpeOoBaHUS TpU pelieHUH (DU3WYECKUX 3a1ad. ITalbl PEIICHHs 3a7adu. AHanu3
petieHus U opopMIIeHHE pelieHus. Pa3nudyable MpUeMBbl U CIOCOOBI PEIICHHS: TEOMETPUUECKUE
MIPUEMBI, aJITOPUTMBI, AaHAJIOTHUH.

3. lunamuka u cratuka (4 yaca)

Pemenue 3amau no anroputMy Ha 3akoHbl HbIOTOHA C pa3iaMYHBIMHM CHJIAMH (CHIIBI YIIPYTOCTH,
TpeHwusl, conpoTHuBieHUs). KoopinHaTHBIA METOJ pelieHus 3a/1a4 10 AUHAMUKE 0 aJrOpUTMY:
HaKJIOHHAs IUIOCKOCTh, BEC Tela, 3a/1auu ¢ OJIOKaMH M Ha CBSI3aHHbIE TeJa.

Pemienne 3amad Ha OBMOKEHHE IOJ JICHMCTBHE CHJI TATOTCHMS: CB060,Z[HOC naacHuc, ABHMIKCHHC
TCIa, 6p0HIeHHOFO BCPTHUKAJIBHO BBEPX, ABUIKCHHUE TCJIA, 6p0HIeHHOl"0 o yriioMm K ropmu3oHTy.
AJ'II‘OpI/ITM pelicHudg 3aJa4 Ha OINpCACIICHHUEC NaJIbHOCTU I10JI€Ta, BPEMCHH II0JICTA,
MaKCHMaJIbHOM BBICOTEI nmoabEMa TEIa. ﬂBI/I}KeHI/Ie MaTepI/IaJ'II)HOI\/'I TOYKH I10 OKPY>KHOCTH.



[lepuon oOpamienuss W 4vactora oOpamieHus. lluknnyeckas yactoTa. YTJOBas CKOpPOCTb.
[HenTpocTpemutenbHoe yckopenne. Kocmuyeckue ckopoctu. PelieHre acTpOHOMUYECKUX 3aaa4
Ha JIBWJKEHUE TUIAHET U CIyTHHUKOB. YCIIOBUS paBHOBecHs Tel. MomeHT cuibl. LleHTp Tshkectn
Tena. 3a7aun Ha OmpeiesieHne XapaKTepUCTHK paBHOBECUS! (PU3NYECKUX CHCTEM U alTOPUTM HX
peleHusl.

4. 3akoHbl coxpaHeHnus (4 yaca)

HNmmnyibce. 3akoH coxpaHeHHs UMIyJabca. ViMiynbe Tena 1 uMITysbe cuibl. Pemenue 3agad Ha
BTOpOH 3akoH HbIOTOHA B UMITy/IbCHOW (Gopme. 3aMKHYTBIE CHCTEMBI. AOCOIIOTHO YNpyroe u
HEYINPYroe CTOJKHOBEHHUA. AJITOPUTM PEUICHHE 3a/1ad Ha COXPAaHCHHE UMITYJIbCA U PEaKTHBHOE
JIBUKCHHE.

5. CTpoenne u CBOMCTBA ra3oB, ;KUJAKOCTell M TBEPABIX Tea (3 yaca)

Pemenue 3a1a4 Ha OCHOBHBIE XapaKTEPUCTUKKM MOJIEKYJI HA OCHOBE 3HAHUM 110 XUMHUU U (PU3HKH.
Pemlenne 3amay Ha onucaHue INOBEACHMS MJICAIBHOIO Tras3a: OCHOBHOe ypaBHeHne MKT,
ONPECIICEHUE CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKM COCTOSHUS Ta3a B H30Ipoleccax.
I'paduueckoe penieHne 3a1a4 Ha U30IPOLIECCHI.

AJIFOpI/ITM pelicHrA 3aaa4 Ha OIIPCACIICHHUC XapaKTCPUCTUK BJIAXKHOCTU BO3JyXa. Pemenne
3aJlad Ha OIpPCACIICHUC XapPaKTCPUCTHUK TBépI[OFO Tena: aOCONIOTHOE K OTHOCHTEIBLHOE
YAJIUHCHHUEC, TCIIJIOBOC PACIIUPCHUC, 3a11aC IIPOYHOCTH, CHUJIa YIIPYTOCTH.

6. OcHoBbI TepMoauUHAMHUKH (3 yaca)

BHyTpeHHss 3Heprus 0lH0OaTOMHOTO0 ra3a. Pabora U KOIMYECTBO TEIIOTHI. AJITOPUTM PELICHUs
3a7lad4 Ha YypaBHEHHME TeIuloBoro OanaHca. [lepBblif 3aKOH TepMOAMHAMUKHU. AnuabaTHBIN
nporecc. Terossle apurarenu. Pacuer KITJ{ TenaoBbIX ycTaHOBOK rpaUuecKUM CIIocOOOM.

7. DJeKTpu4ecKoe 1 MAarHuTHoOe 1moJis (3 4aca)

3amaun pa3HbIX BHJIOB Ha OMHCAHUE AJIEKTPUUYECKOTO TMOJISl PA3IMYHBIMHU CPEICTBAMH: 3aKOHAMU
coXpaHEeHHus 3apsga U 3aKoHOM KyJoHa, CHJIOBBIMHU JMHUSIMHU, HANPSKEHHOCTHIO, Pa3HOCTHIO
MOTEHIIMAIIOB, JHEpPrueil. ANTOPUTM peIIeHUs 3aJady: JIUHAMHYECKUH W DHEPreTHYECKUH.
Pemenne 3amay Ha OnMcaHWE CHUCTEM KOHJIEHCATOPOB. 3aJaud pa3HbIX BUJOB HAa ONUCAHUE
MarHUTHOTO TOJS TOKA: MarHWTHAas WHIYKIUS M MAarHUTHBIA TOTOK, chjia AMmIepa W cujia
JlopeHua.

8. IlocTosiHHBIN dIeKTPHYECKUH TOK (4 yaca)

33[[8.‘-11/1 Ha pa3JMYHbIC IMPUCMBI PACUCTa COIMPOTHUBIICHUSA CIIOXKHBIX JSJICKTPUYCCKUX LI,
33}13‘11/1 PAa3HBIX BUAOB HA ONMMCAHUEC DJICKTPUICCKHUX IIeTIeii MOCTOSHHOTO OJICKTPHUYCCKOI'0O TOKaA C
INOMOIIBIO 3aKOHa Owma JJIA 3aMKHy'TOI7I OCrM, 3aKOHa I[)KOYJ'IH — .HCHI_Ia, 3aKOHOB
MOCJICAOBATCIIBHOI'O U MapaJICIIbHOTO COG)IPIHCHHﬁ.

9.2/IeKTPOMATHUTHBIE KOJIeOaHUs U BOJIHBI (9 4yacoB)

3ajauM pa3HBIX BHJOB Ha ONMCAHME SBJICHUS JJIEKTPOMAarHUTHOM WHAYKLIMU: 3aKOH
ANIEKTPOMArHUTHOM HMHJIYyKIIMH, NPaBWwIoO JIeH1a, MHIYKTUBHOCTb. Y paBHEHHE TAPMOHUYECKOTO
KoJIEOAHUSI U €ro pelleHHe Ha MpUMepe AIEKTPOMArHuTHBIX KojieOaHuil. Pernenue 3agau Ha
XapaKTepUCTUKU  KosiebaHuil, mnocTtpoeHne rpadukoB. IlepeMeHHBIN  3IeKTpUUECKUn
TOK:pELIEHUE 3a/1a4 METOIOM BEKTOPHBIX JUATPAMM.

Kaneﬂnapno-TeMaanecxoe IJTAaHUHPOBaHHUE.



Ne Coaep:xanue o0yuenus. Paznennt. Tembl Jara
n/n
dusznveckas 3aaava. Knaccnpukanus 3axay. (24)

1.1 | ®usnyeckas TeOpHUs U PEIICHHUE 3a/1a4.

2.2 | Ilpumepsl 3a/1a4 BCEX BUIOB.

IIpaBuja u npueMbl penieHus 3a1a4 Bcex BIA0B. (34)

3.1 | OGume TpeGOBaHUs MPH PEIICHUH 3a/1a4.

4.2 | Dransl perieHus 3a1a4.

53 AHanM3 penieHus 3aj1ad U ero 3HaueHue.

JAunaMuka u craTuka. (44)

6.1 | KoopauHaTHBIM METO1 peleHus 3aay.

7.2 | 3agaum Ha ONpeNeNIeHNe XapaKTePUCTHK paBHOBECUS (PU3NIECKUX
CUCTEM.

8.3 | Bagauu Ha MPUHIUI OTHOCUTEIHHOCTU: KUHEMATHYECKHUE U
JTMHAMUYECKHE XapaKTEPUCTUKU ABMKEHHS TEJIa B Pa3HbBIX CHCTEMax
oTCYEeTA.

9.4 | Ilogbop u coCTaBICHHUE CIOKETHBIX 3a/1a4.

3akoHbl coxpanenus. (44)

10.1 | Knaccudukanus 3ama4 o MEXaHHKe.

11.2 | 3amauym Ha 3CU u peakTUBHOE ABHKEHUE.

12.3 | B3aumornpoBepka pemaeMbiX 3ajad.

13.4 | 3HaKOMCTBO C IpUMEpaMH PEIICHHS 3a/1a4 [0 MEXaHUKE
pecnyOIMKAaHCKUX U MEXKAYHAPOIHBIX OJUMITUA].

CTpoeHue U CBOIiCTBA ra3oB, sKMJAKOCTE U TBepAbIX TeJl. (34)

14.1 | KauecTtBeHHble 3371auu Ha ocHOBHBIE nosioxkeHus MKT.

15.2 | 3aymaum Ha omHICAaHME TTOBEICHUS UACATLHOTO rasa.

16.3 | 3amauym Ha CBOMCTBA MApOB.

OcHOBBI TEPMOIMHAMHUKH. (34)

17.1 | KoMOuHHpOBaHHbIE 33/1a4M Ha MEPBBII 3aKOH TEPMOJIMHAMHKH.

18.2 | 3amauu Ha TEIIOBBIE ABUTATEIH.

19.3 | KoHCTpYKTOpCKHE 3a/1a4M U 33]1a9H Ha IPOCSKTHI.

JJleKTpUYECKOe H MATHUTHOE noJie. (34)

20.1 | Bamaum pa3HBIX BUJOB HA ONHMCAHUE DJICKTPUIESCKOTO TOJIS.

21.2 | 3amaum pa3HbBIX BUJIOB Ha OMMCAHHE MarHUTHOTO TOJISI.

22.3 | Pemenne Ka4eCTBEHHBIX U OKCIIEPHMEHTAIBHBIX 3a]1a4.

IMocTosiHHBIN JIeKTPUYeCKHil TOK. (44)

23.1 | 3amaum Ha pa3’HyYHbIC IPUEMBI pacyeTa COMPOTUBICHUS
BJIEKTPUYECKUX LIETEN.

24.2 | O3nakomieHue c npasuiamu Kupxroga.

25.3 | Pacuer yuacrtka nenu, umeromeit 9J1C.

26.4 | 3ajauyn Ha ONMCAHME OCTOSIHHOTO JIEKTPUUYECKOT0 TOKA B CPEIaX.

DJIeKTPOMAarHuTHbIE KOJ1e0aHUs U BOJHBI. (84)

27.1 | 3amaum Ha onmcaHue siBIeHUsT DMU.

28.2 | 3ajmaum Ha IEPEMEHHBIN TOK.

29.3 | 3amauym Ha ONMCAHME PA3TUYHBIX CBOHCTB IEKTPOMArHUTHBIX BOJIH.

30.4 | 3agauu Ha onmMcaHWe PA3TUYHBIX CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH.

31.5 | 3agaum mo reoMeTpUIECKON ONTHKE.

32.6 | 3agauu Mo reoMeTpUYECKON ONTHKE.

33.7 | Kimaccudukarms 3ama4 mo CTO.

34.8 | Kimaccudukanms 3ama4 mo CTO.
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