MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
JenapTtaMmeHT 00pa3oBaHusi M HAYyKH XaHTbI-MaHCHIICKOT0 ABTOHOMHOI'O
okpyra-lOrpsl
YupasJjienue o0paszoBanusi aiMuHucTpanuu ropoaa Ioxkaun

MAOY COLI Ne 1

PACCMOTPEHO COI'TACOBAHO
Pykosoautens IHIMO 3am aupekTopa rno YP
ey~ _ un
E.J1.11lanabanoBa “ DA bornan
[lp.Ne 1 ot «02» 09 2024 r. «02»09 2024 r.
PABOYAS ITPOT'PAMMA

3JIEKTUBHOI0 Kypca «MeToabl penieHusi Gu3nuecKux 3a1a4»
11 ooyuarommxest 11 kimacca

0a30BOTO YpOBHSA

ropoa Ilokayu

2024-2025



IHosicHuTeNLHAA 3aNIUCKA

OnHO U3 TPYIHEHIITNX 3BEHBEB yUEOHOTO MpoIecca — HAyYUTh YYAIIUXCs
pemath 3anaun. Ouznueckas 3a1a4a — 3T0 CUTYyaIHsl, TPEOYIOIas OT yUaluXcs
MBICIUTEIIBHBIX W TPAKTUYECKUX JCHCTBUH Ha OCHOBE 3aKOHOB W METOOB
(¢U3MKH, HANPABJIICHHBIX Ha OBJAJICHHE 3HAHUAMHU MO (PU3UKE W Ha Pa3BUTHE
MBIIUICHUS. XOTS CIIOCOOBI PelICHHs TPAAUIIMOHHBIX 33/1a4 XOPOIIO W3BECTHBI
(;mornyeckuit  (MaTeMaTHUYECKWi), OSKCIEPUMEHTANbHBIN), HO OpraHU3aIus
JCSATSIIPHOCTH YYaluXcs IO PEUICHWIO 3a7ad SBISICTCS OJHUM U3 YCIOBUH
oOecrieueHus TIIyOOKHMX W TMPOYHBIX 3HAHUU y yuanuxcs. CeromHs 3HaHUS
y4Yaluxcsi o PU3MKe sIBHO JIEMOHCTPUPYIOT Bce Ooublinyio nudepeHimanmio
BBIITYCKHUKOB TT0 Ka4eCTBY MOATOTOBKH. [IpociexnBaeTcsl TEHIACHITUS SIBHOTO
pocTa KadecTBa IOATOTOBKMA CHJIBHON TPYNIBI YYaIluXcs W BCe OoJIbIee
OTCTaBaHUE OT HUX TPYIII BBHIITYCKHUKOB C YAOBICTBOPUTEIHHBIM U HEYIOBJIC-
TBOPHUTEIILHBIM YPOBHSIMH TIOJITOTOBKH. [IprueM paHee 3TO OTCTaBaHUE Ompe/e-
JSUTOCH B OCHOBHOM KaK KaueCTBEHHBIN MOKa3aTelb, T.€. ciaaldble yuariuecs je-
7manu OOJIbINIE BBIYUCIUTEIBHBIX OIMMOOK, HE MOTJIM JOBECTH 10 KOHIIA
pemenue. IlocTemeHHO KapTWHA MEHSETCS B CTOPOHY KOJMYECTBEHHBIX
MoKasaresiel, BBIJICTSIOTCS 1EJble TEMBI M DJIEMEHTHI COJEP)KaHUs, KOTOpPbIE
«BBIMAJIAIOT» U3 TOJIS 3pEHUS BCEH 3TOM IPyNIbI BHITYCKHUKOB, OHU HAUUHAIOT
OTCTaBaTh HE TOJHKO MO KAYE€CTBY MOATOTOBKHU, HO H IO 00BEMY 3HAHUH.

ONEeKTUBHBIA Kypc «MeTonbl perieHus: (PU3MUecKux 3aJauy» pacCcyuTaH Ha
yuanmuxcs 10 kmaccoB oOmieoOpasoBatenbHbIX yupexaeHuid. [Iporpamma
cocTtaBiiecHa Ha ocHoBe mporpamm: B. JI. Opnos, 0. A. Caypos, «Mertozasl
pemienust ¢usnueckux 3agau»y, M., Jpoda, 2005 rom u H. U. 3opumn.
DneKTUBHBIN Kypc «Metojsl pemenus: ¢puzndeckux 3anad: 10-11 kmacce», M.,
BAKO, 2007 rox (MacTepckasi yauTesns).

Llens manHOTO Kypca yriiyOMTh W CHCTEMATHU3MPOBATh 3HaHUs ydammxcs 11
KJIACCOB 10 (hM3HUKE MYTEeM PEIICHUS Pa3HOOOpA3HBIX 3a]a4 U CIIOCOOCTBOBATH
uX MpohecCHOHATHFHOMY OTPE/ICTICHUIO.

Ero ocHoBHasi HanpaBlIEHHOCTh - MOATOTOBUTH ydamuxcs Kk EI'D ¢ omopoil Ha
3HaHHUA M YMEHHUSl y4daluxcs, MpUoOpeTeHHble Npu u3yyeHun ¢us3uku B 7-9
KJlaccax, a TaKkke yriyOJeHHUIO 3HaHUM MO TeMaM NPHU U3YYeHHUU Kypca (QU3UKU
B 10-11 xmaccax. HacTosimmii Kypc paccuMTan Ha mpernoaaBaHue B oobeme 35
4acoB. 3aHATHS MPOBOAUTCS 1 Yac B HENIEIIO.

Ienn kypca:



1. pa3BuTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B mpolecce pemieHnus (GU3NUecKux 3a7ad U CaMOCTOSTEIHHOTO
pUOOPETEHHs] HOBBIX 3HAHUN;

2. COBEPIIEHCTBOBAHUE NOJIYYEHHBIX B OCHOBHOM KypCE€ 3HAHUU U YMEHHU;

3. dbopMupoBaHUE MPEACTABUTENICH O MMOCTAHOBKE, KIaCCU(PUKAIIHMA, IpUeMaxX U
METO/IaX pelleHus PU3NYECKUX 3a]1ay;

4. IpUMEHATH 3HAHUS 10 (PU3MKE JJIs1 OOBICHEHUS SBJICHUN NMPUPOABI, CBONCTB
BEIIECTBA, PEIICHUs (PU3MUECKHUX 3a]a4, CAMOCTOSATEIBHOIO MPUOOPETEHUs U
OLICHKM HOBOW MH(pOpMaluu (pU3NYECKOTO COJIEPKAHUS.

3agauu Kypca:

1. yriyOGnenue u cuctemMaTu3aius 3HaHUN yqaimxcs;

2. YCBOCHHE yUYaIIUMHUCS OOIIMX aJrOPUTMOB PEIICHUs 3a]1a4;
3. OBJIaJIcHHE OCHOBHBIMM METO/IAMU PEIICHUS 3a/1au.

[IporpamMmma 3JIEKTUBHOTO Kypca COCTaBJI€HAa C YYETOM TOCYJapCTBEHHOTO
00pa30BaTENbHOTO CTaHAApTa U COJEPKAHMEM OCHOBHBIX MpOrpamM Kypca
bu3uku 06azoBoil W mnpoduIbHOM MIKOJAbl. OHA OPUEHTUPYET YUYUTENs Ha
JanbHeiIlee COBEPIICHCTBOBAHUE YK€ YCBOEHHBIX YYAIlMMUCS 3HAHUW U
yMeHuil. Jlyig 3TOro Bes mporpamMma JIENUATCS Ha HECKOJBKO pasnenoB. B
IporpamMme BbIICJIEHbI OCHOBHBIE Pa3/ieibl MIKOJIBHOIO Kypca (PU3UKH, B HaYaJIe
M3YYEHUSI KOTOPBIX C YYAITUMUCS MOBTOPSIOTCS OCHOBHbBIE 3aKOHBI U (POPMYJIbI
naHHoro paszaena. llpm mnonmbope 3amad Mo  KaxAOMY pas3elly MOXKHO
UCII0JIb30BaTh BBIYHCIINTEIIBHBIE, KauyeCTBEHHBIE, rpaguyeckue,
AKCIIEPUMEHTAJIbHBIE 3aa4H.

B nawane u3yueHus Kypca Jaercs JBa YpOKa, IEJIbI0 KOTOPBIX SIBISECTCS
3HAKOMCTBO Y4YalllUXCAd C TOHITHEM «3aJaday, HUX KiIacCupUKaluen u
OCHOBHBIMU crmioco0amu penieHus. bosbliioe 3HaueHHWe AaeTcs alropuTMmy,
KOTOPBIM (POPMUPYET MBICIIUTENIbHBIC ONEpalliy: aHalu3 YCJIOBUS 3aJayH,
JIOTaJIKa, IPOEKT PEIICHUS, BBIBUKEHHUE TUIIOTE3bI (PEILICHHE ), BHIBO/I.

B 10 «xmacce mpum pemeHun 3agad  0co0O0€ BHUMAaHHUE  YICISIETCS
MOCJEAOBATEIBHOCTH  JEUCTBUH, aHaM3y  (pu3nueckoro  SBJICHHS,
MIPOTOBAPUBAHUIO BCIYyX PEIICHUS, aHAIU3Y NOJy4yeHHOro ortBeta. Ecinu B
Hayaje paszena JUisi WUIIOCTpalMyd HCMOJb3YIOTCA 33Ja4yd U3 MEXaHUKH,
MOJIEKYJIIPHON (PU3UKH, 3IEKTPOJMHAMUKH, TO B JlaJbHEHIIEM pEeIIaloTCs
3aauu U3 paszzaenoB Kypca ¢pusuku 11 kimacca. [Ipu moBropennn 06001ar0TC,



CUCTEMATU3HPYIOTCA KaK TEOPETHYECKUU MaTepual, TaK U MPHUEMbl PEIICHHS
3a/a4, OPUHUMAIOTCA BO BHUMAHUE LEIM NOBTOPEHHS NPHU MOJArOTOBKE K
€AMHOMY TOCYJAapCTBEHHOMY 3K3aMmeHy. IIpu pemieHun 3agad 1o MeEXaHUKE,
MOJIEKYJISIPHON (pU3UKE, AJIEKTPOJIMHAMUKE TJIaBHOE BHUMaHHE oOpaliaercs Ha
dbopMHpoBaHrE YMEHUH pelIaTh 3aJa4k, HA HAKOTUICHHE OIbITa PelIeHUs 3a1a4
paznuyHOi TpyaHOCTH. B KOHIE n3ydeHus ocHOBHBIX TeM («KuHemartuka u
nuHaMuKay, «MonekyndapHas (usukay, «IIeKTpOJUHAMUKA») MPOBOASTCS
UTOTOBbIE 3aHATUS B (GOpMe IMPOBEPOUYHBIX paboOT, 3aJaHus KOTOPBIX
COCTaBJICHbI HA OCHOBE OTKPBITHIX 0a3 EI'D no dusuke yactu «B» u yactu «C».
PaboThl paccunTanbl Ha JBa yaca, cojuepxar ot 5 mo 10 3amau, ABa BapuaHTa.
[locne wu3ydenuss HeOombmIMX TeM («3aKOHBI coxpaHeHusa. ['mapocrtaTukay,
«OCHOBBI TEpMOJMHAMHUKN», «BOJHOBBIE M KBaHTOBHIE CBOMCTBA CBETa»)
MPOBOJATCA 3aHATHA B (opme TecToBOMl paboTel Ha 1 wac, copeprkamein
3ananus u3 EI'D (wacth «A» u yactb «By).

ConepxaHne nporpaMmel
1. ®usnueckas 3anaya. Knaccudukanus 3anayd (2 yaca)
2. IlpaBuiia u mpreMbl Bcex BUIOB 3aja4 (3 yaca)

Uro takoe ¢usnueckas 3amavya? CoctaB pusnyeckoit 3amaun. Knaccudukanus
duznuecknx 3a7ad 1Mo TPeOOBAHMIO, COJEPKAHHUIO, CIOCO0y 3aJaHus W
pemenus. [Ipumepsl 3a1a4 BCeX BHUJIOB.

OO6uue TpeboBaHus NMpHU pelieHnU PU3NUECKUX 3a/1ayu. DTarbl pelieHus 3aauu.
AHanu3 pemeHuss U opopmieHHe perieHus. PaznudHbie mMpueMbl U CrocoObl
pelIeHUs: TEOMETPUUECKUE MTPUEMBbI, aJITTOPUTMBbI, aHAJIOTHUH.

3. unamuka u cratuka (4 yaca)

Pemienune 3amad mo ajropuTMy Ha 3akoHbl HbIOTOHA C pa3auYHBIMU CHUJIAMU
(cuibl yOpyrocTtu, TpeHusi, conpoTusiieHus). KoopauHaTHel MeTO pelieHus
3a/1a4 MO0 AUHAMUKE MO aJITOPUTMY: HAKIJIOHHAS MJIOCKOCTh, BEC Teja, 3aJa4M C
OJIOKaMH ¥ Ha CBI3aHHBIE TEA.

Pemenne 3amau Ha ABWKEHUE 04 JEHCTBHE CHUJI TATOTEHUS: CBOOOIHOE
naZieHue, JBMKEHUE Tesa, OpOIIEHHOTr0 BEPTHKAJIBLHO BBEPX, JBM)KEHHE Tea,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. AJTOPUTM pEIIEHUs 3a/ady Ha OIl-
pelelieHue NaJIbHOCTU II0JIeTa, BPEMEHU I10JI€Ta, MAaKCHUMaJIbHOW BBICOTHI
noabeMa Tena. JIBKeHue MaTepUalIbHOM TOYKM MO OKpyXHOCTH. I[lepuon
oOpamieHus 1 yactoTa oopaiienus. [{ukinyeckas yactora. YrioBasi CKOPOCTb.
LenTpocTpemurensHoe yckopenue. Kocmumueckue ckopoctu. Pemienue
ACTPOHOMHMYECKMX 3aJa4 Ha JBW)KCHUE IUIAHET W CIYTHUKOB. Y CJIOBUA



paBHOBecus Tell. MoMeHT cuibl. LIeHTp TskecTu Tena. 3ajiadyu Ha OnpeiesieHue
XapaKTEPUCTUK PABHOBECHS (PU3UUECKUX CUCTEM U aJITOPUTM UX PEIICHHUS.

4. 3akoHbl coxpaHeHus (4 yaca)

NMmynbe. 3aKOH COXpaHEHUs HUMITyJbca. VIMITylnbC Tena M MMITYJIbC CHIIBL.
Pemenue 3amau Ha BTOpoit 3akoH HpioTOHA B UMITyNbCHOM (hopMe. 3aMKHYThIE
cucteMbl. AOCOJIOTHO YHOpPYroe M HEYNPYroe CTOJKHOBEHHUS. AJTOpUTM
pelIeHre 3a]]a4 Ha COXPaHEHUE UMITYJIbCa U PEAKTUBHOE JIBUKECHHUE.

5. CTpoeHue U CBOMCTBA ra3oB, )KUAKOCTEN U TBEPIBIX Tel (3 Jaca)

Pemienue 3a1a4 Ha OCHOBHBIE XapaKTEPUCTUKHU MOJIEKYJI HA OCHOBE 3HAHMI IO
XUMUU U Qu3uKU. Pemienue 3amay Ha ONMCaHUE MOBEIECHUS MACATIBHOIO rasa:
ocHoBHOe ypaBHeHne MKT, onpenenenre CKOpoCTH MOJIEKYJI, XapaKTEPUCTUKH
COCTOSIHMS raza B H3ompoueccax. [I'papuueckoe pemeHue 3amad  Ha
M30IPOLECCHI.

ANTOpuUTM pelIeHus 3aJad Ha OIpeNeiCHHE XapaKTEPUCTUK BIAXKHOCTH
BO31yXa. PeleHne 3amad Ha OINpeNelCHUE XapaKTePUCTUK TBEPAOTO Teja:
a0COJIIOTHOE W OTHOCHUTENIBHOE Y/UIMHEHHE, TEIJIOBOC DACHIMPEHHE, 3arac
IPOYHOCTH, CHJIa YIPYTOCTH.

6. OCHOBBI TepMOJIMHAMUKH (3 Haca)

BuyTpennss s3Heprus ogHOaTOMHOrO rasza. PaboTra M KOJWYECTBO TEIJIOTHI.
AJTOpUTM pelieHus 3aad Ha ypaBHEHHE TeruioBoro Oananca. [lepBblil 3ak0H
TepMOAMHAMUKU. AnnabatHeiii npouiecc. TemnoBsie npuratenu. Pacuer KIIJ]
TEIJIOBBIX YCTAHOBOK I'Ppa(UUECKUM CITOCOOOM.

7. DnexTpuueckoe U MarHuTHoe 1oJist (3 yaca)

3agaud pa3HbIX BHUJOB HAa ONHMCAHUE DBJIEKTPUUECKOTO TOJSA Pa3IU4YHBIMU
CpPEeICTBaMM: 3aKOHAMM COXpaHEHUs 3apsAna U 3akoHOM KylloHa, CHIOBBIMH
JVUHUSMU, HANPSHKEHHOCTBIO, PA3HOCTHIO MOTEHUHUAIOB, dHEPrUe. AITrOpuT™M
pelleHusl 3ajay: OMHAMUAYECKUM M »JHeprerndeckuil. Pemienue 3agay Ha
ONMCAaHHUE CHCTEM KOHJEHCATOPOB. 3aJaud pPa3HbIX BHUJOB Ha OINMUCAHUE
MarHUTHOIO MOJIsI TOKA: MarHUTHasT WMHAYKUMS U MAarHUTHBIM IIOTOK, CHJIA
Awmnepa u cuna Jlopenua.

8. [locTosiHHBIN AIEeKTpUUECKUil TOK (4 yaca)

33,[[3‘11/1 Ha pa3jM4yHbIC IIPHUEMBI pacuc€Tta COINPOTHUBICHHUA  CJIOXKHBIX
QJICKTPHUICCKHUX ueneﬁ. 33,}13.‘{1/1 Ppa3HbIX BHAOB Ha OINMCAHUC ODJICKTPHYCCKHX



Lenel MOCTOSHHOTO 3JEKTPUYECKOr0 TOKa € IMOMONIbI0 3akoHa Oma 1is
3aMKHYTOM wLienH, 3aKkoHa J[oynss — JleHna, 3aKOHOB IMOCJEN0BATEIBHOTO U
napaJijieIbHOTO COSAMHEHUM.

9.2nekTpoMarHuTHbIC KoJieOaHUs U BOJIHBI (9 4acoB)

3amaun pa3HbIX BUIOB HA OMHMCAHUE SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKUUU:
3aKOH DJJICKTPOMAarHMTHOM WHAYKUWHW, NpaBuiao JIeHnma, WHIYKTHUBHOCTD.
VYpaBHEHHE TapMOHHYECKOrO0 KOJIEOAHMS M €ro pelleHHe Ha NpUMepe
AIIEKTPOMArHUTHBIX ~ KoyieOaHwil. Pemenwe 3amay  Ha  XapaKTEPUCTHKU
KojebaHui, mocTpoeHue TrpadukoB. IlepeMeHHBIH JJIEKTPUUYECKUM TOK:
pelIeHne 3aa4 METOIOM BEKTOPHBIX THArPAMM.

KEUIGHI[&pHO-TCM&TH‘I@CKOC IIJIAHUPOBAHHC.

No Conepxxanue o0yuenus. Paziensl. TeMbl Jlata

/o [Tmaun daxrt

®duznueckas 3agada. Knaccudukanus 3amay. (29)

1. duznyeckas TCOPHA U pCHICHUC 3a1a4.

2. | [Ipumepsl 3a1a4 BCEX BUIOB.

[IpaBuna u npruemMsl peleHus 3a1a4d Bcex BUA0B. (34)

3. | Obmue TpeOoBaHUS MPHU PEIICHUN 3a/1a4.

4. | Dramnbl pemeHus 3aaay.

5. | AHanu3 pelmeHus 3a4a4 U ero 3HaueHue.

JuHnamuka u cratuka. (44)

6. | KoopauHaTHBIN MeTOM pelieHus 3a1ay.

/. | 3amauu Ha omnpeaeIeHUE XapaKTePUCTUK
paBHOBeCUS (PU3NYECKUX CUCTEM.

8. 33,[[3‘-11/1 Ha IIPUHIOUII OTHOCHUTCIBbHOCTH:
KHMHEMATH4YCCKHUEC 1 TMHAMHWYCCKHUC
XapaKTCPUCTUKU ABVIKCHUA TCJIa B PA3HBIX
CHUCTEMAX OTCUCTA.




[Ton6op 1 cocTaBiieHUE CIOKETHBIX 3ajau.

3aKkoHbI coXpaHeHus. (44)

10. | Knaccuduxkarus 3aad mo MexaHHKe.

11. | 3agaun Ha 3CU 1 peakTUBHOE ABUKEHUE.

12. | B3aumonpoBepka peniaeMbIX 3aj1ay.

13. | 3HaKOMCTBO ¢ MpUMepaMu PEIICHUS 3a1a4 110
MEXaHUKE PECIyOIMKAHCKUX U MEXKTyHapOTHBIX
OJTUMITHA/I.

CtpoeHue 1 CBOMCTBA ra30B, KUIKOCTEH U TBEPbIX TeN. (34)

14. | KauecTBeHHBIE 3a/1a4l HA OCHOBHBIE TIOJIOKCHUS
MKT.

15. | 3agauu Ha onMcaHUE MOBEACHUS UI€ATTHOTO
rasa.

16. | 3aaun Ha CBOMCTBA MAPOB.

OcHoBBI TEpMOAMHAMUKH. (34)

17. | KomOuHupOBaHHBIE 337241 HA TIEPBbI 3aKOH
TEPMOJIMHAMHUKH.

18. | 3agaun Ha TEIUIOBBLIE IBUTATEIIMN.

19. | KoHcTpyKTOpCKHE 3a71a4M U 33141 HA TTPOCKTHI.

DneKTpuYecKoe U MarHuTHoe moJe. (349)

20. | 3amaun pa3HbIX BUJIOB HA ONHUCAHUE
AIEKTPUYECKOTO TIOJISI.

21.| 3amauu pa3HbIX BUJIOB HAa ONMKMCAHUE MarHUTHOTO
TOJTSI.

22. | PenieHne KaueCTBEHHBIX U SKCIIEPUMEHTATBHBIX

3a7au.




[TocTOosIHHBIN PEKTPUUECKUN TOK. (44)

23. | 3agaun Ha pa3TUYHBIC TPUEMBI pacdyeTa
COTIPOTHUBJICHUS DJICKTPUUECKHX IETEH.

24. | O3nakomiieHue ¢ mpasmwiamu Kupxroda.

25. | Pacuer yuactka uenu, nmeromei 9/1C.

26. | 3aga4y HA OMCAHUE TTOCTOSHHOTO
AJIEKTPUICCKOTO TOKA B CPEJIax.

DJIEKTPOMarHuTHbIE KOJeOaHusl U BOJHEIL. (94)

27.| 3amauyu Ha onrcanue aBiaeHUs DMU.

28.| 3aaun Ha MEPEeMEHHBIHN TOK.

29. | 3aaun Ha ONMCAHUE PA3TUIHBIX CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH.

30. | 3agaun Ha onKcaHWe Pa3IMYHBIX CBONCTB
AJICKTPOMAarHUTHBIX BOJIH.

31.| 3agayu Mo reOMETPUYECKON OTTHKE.

32.| 3agauyu Mo TeOMETPUYECKON OTTHKE.

33. | Knaccudukarnus 3agau mo CTO.

34. | Knaccudukanus 3anad mo CTO.
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