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BBenenue

Hacrosmue pekomeHaauy o opraHu3aliy U MpoBeICHUIO HIKOJIBHOTO U MyHULIUTIATBHOTO
ATAINOB BCEPOCCHICKON OJIMMITNAIbI IIKOJFHUKOB (J1ajee — OJIMMIHNAA) Mo (PU3MKe COCTaBICHBI B
cooTBeTcTBUH C [lopsiikoM mpoBeieHusI BCEPOCCUNCKOM OMMMIIMA/IBI IIKOJIBHUKOB, YTBEPKACHHBIM
npuka3oM MunucrepctBa npocsemieaus PO ot 27 HosOps 2020 r. Ne 678 «O0 yrBepkaeHUn
[Topsinka mpoBeEAEHUSI BCEPOCCUMCKON OJIMMITAA]IBI ITKOJIbHUKOB.

Omumnuana mo (u3MKe MPOBOIUTCS B IENAX BBIABICHUS M PA3BUTHUA Yy OO0YyYaromIMXcs
TBOPUYECKUX CIIOCOOHOCTEW W MHTEepeca K HayYHOU (HAyYHO-HCCIIEIOBATEIILCKON) NESATeIbHOCTH,
IpoIaral/ibl Hay4YHbIX 3HaHUU.

3aayy OIMMITMAbL: BBIABICHUE U PAa3BUTHUS y 00y4YaIONIMXCA TBOPUECKUX CIIOCOOHOCTEN U
MHTEpEeca K Hay4yHO! (Hay4HO-UCCIIEI0BATENbCKOM) 1€ATENbHOCTH, IPOTIaral /ibl HAy4YHbIX 3HAHUM.

Onumnuana npoBoauTcs Ha Tepputopun Poccuiickoit deneparum.

PabouuM S36IKOM MPOBEICHUS OJIUMITUAIBI SIBIISIETCS] PYCCKUH SI3BIK.

VYyacTue B OMMITHAJI€ UHIUBUAYATHHOE, OTMMITUA THBIE 33/I1aHUsI BHITTOJIHAIOTCS Y4aCTHUKOM
CaMOCTOSITENIbHO, 0€3 TOMOIIHN ITOCTOPOHHHUX JIUII.

Cpoku OKOHYAHHS JTaloOB OJUMIIMAJABI: IIKOJBHOTO 3Tala OJIMMIIMAIbl — HE IO03/HEE
01 HOs10ps1; MyHUIIMTIABHOTO ATAla OJIMMITUABI — HE TTo3AHEe 25 Aexadpsl.

HIkopHBIN ATAI OJIUMITHAIBI TPOBOAUTCS 10 3aJaHUsIM, pazpaboTaHHbIM Aiis /-11 kiaccos,
MYHUIUMTNIATBHBIN — g 7-11 kjmaccoB. YYacTHUK KaXAOro JTama OJMMIIMAAbI BBITTOJHSIET
OJIMMITUAHBIC 3a/laHusl, pa3padOTaHHbIE AJIs KJlacca, IpOrpaMMy KOTOPOTO OH OCBAaMWBaeT, WM JIJIS
Oonee crapmmMx Ki1accoB. B ciiyyae NpOXO0XKJIEHUS YYAaCTHUKOB, BBIINOJHUBLIMX 33JaHUS,
pa3paboTaHHble A5 Oojiee CTaplIMX KJIACCOB MO OTHOIICHHIO K T€M, MPOrpaMMbl KOTOPBIX OHH
OCBaMBAIOT, HA CJIEAYIOUIMI 3Tanm OJUMIIHNAJbI, YKa3aHHbIE YYAaCTHUKH M Ha CIEIYIOIIUX JTarax
OJIMMITUAJbl BBIMOJIHAIOT OJUMIIMAAHBIE 33JaHUs, pa3paOOTaHHbBIE NJs Kjacca, KOTOPBIM OHU
BbIOpaNI Ha MPEIBITYIIEM dTale OJTUMITUAIbBI, UM O0JIee CTapIIuX KIIacCOB.

JlomyckaeTcsi IIEHTPaJIM30BaHHOE IMPOBEJIEHHE IIKOJIBHOTO 3Tana ¢ [PUMEHEHHEM
WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM.

Meroanueckue peKOMEHAAIMM BKJIIOYAIOT: METOJMYECKHE MOJIXOAbl K COCTABJICHHIO
OJIUMITUAIHBIX 3aJaHUM TWIKOJHPHOTO W MYHHUIIMIAIGHOTO D3TallOB OJUMITHAJbBI;, TIPUHITUATIGI
dbopMUPOBaHUS KOMILIEKTOB OJUMIHUAJHBIX 3a/laHuii; HE0OXOIMMOe MaTepHaIbHO-TEXHUYECKOe
obOecrieueHre ISl BBIMOJTHEHUS OJMMIMAIHBIX 3aJaHUM; TepeueHb CIPAaBOYHBIX MaTepUasoB,
CPEJICTB CBS3U U DJIEKTPOHHO-BBIUUCITUTEILHON TEXHUKH, Pa3pPEIICHHBIX K UCIIOIH30BAaHUIO BO BPEMsI
MPOBEJCHUS OJHMMITUAbI, KPUTEPUM M METOJIUKY OIEHUBAHUS BBIMOJHEHHBIX OJMMITHAIHBIX
3aJIaH, TIEPEYCHb PEKOMEH/TYEMBIX HCTOYHUKOB JJISl TIOJITOTOBKY IIKOJIbHUKOB K OJIMMITHAJIC.

JlononHuTenbHy0 MH(OPMALIKIO 10 MPEACTaBIEHHBIM METOINYECKUM MaTepuaiaM MOKHO
NOJYYUTh MO DIEKTPOHHOW TouTe, oOpaTuBIIMCH TO anpecy: Valera-valera-63@mail.ru B
HEHTPAJIbHYIO MPEIMETHO-METOJUUECKYI0 KOMUCCHIO BCEPOCCUIICKOM OTMMIINA/IbI IIKOJIBHUKOB 110

dusuke.


mailto:valera-valera-63@mail.ru

1. lIpuHuMnbl GOPMUPOBAHMS KOMILJIEKTOB OJIMMIIMAJIHBIX 33aJaHUH U METOAHYECKHE
MOAXO0AbI K COCTABJICHUIO 32/IaHUI HIKOJbHOT0 3TANA 0JTUMIINA/IbI

1.1. Hpunuunbl GopMUPOBAHNS KOMILIEKTOB OJIUMIHATHBIX 3a1aHUH

B KOMIIJIEKT OMMMIMAAHBIX 3aJlaHUi TEOPETHYECKOro Typa OJUMIHUAABl IO KaKIOu
BO3PACTHOM TpyIIe (KJ1accy) BXOMAT:

— 0OJaHK 3aJaHMii;
— 0JaHK OTBETOB;
— KPUTEPUH U METOJMKA OLECHUBAHUS BBIMOJHEHHBIX OJMMIIUAIHBIX 3aJaHUN.

[Ipu cocTaBieHun 3agaHuii, OJIAHKOB OTBETOB, KPUTEPUEB U METOAMKH OLIEHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAAHBIX 3aJlaHuil HEOOXOIHMMO COOI0IaTh €IUHBIA CTHIIb O(OpPMIICHUS.
PexoMeH1yeMble TEXHUYECKHE MTapaMeTpbl 0OPMIICHHUSI MAaTEPHAJIOB:

— pa3mep Oymaru (popmar nucta) — A4;

— pa3Mep IoJield CTpaHuIl: IpaBoe — 1 cM, BepXHEe U HUKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTUTYJOB — 1,25 cmMm;

— OTCTYI NepBoOM cTpoku ab3ana — 1,25 cMm;

— pa3Mep MEKCTPOUYHOIo MHTepBana — 1,5;

— pasmep mpudra — Kerip He MeHee 12;

— tun mpudTa — Times New Roman;

— BBIPaBHHUBAHHE — 110 HIHUPUHE;

— HyMepalus CTPaHHIl: CTPAHUIbl JOJDKHBI ObITh MPOHYMEPOBAaHBI apaOCKUMU HHU(paMu B
[EHTpe HIKHEHN YacTu TucTa 6€3 TOUKH C COONI0ICHUEM CKBO3HOM HYMEpAaIlUU KO BCEMY IOKYMEHTY;

— TUTYJABHBIA JTUCT JTOJDKEH OBITh BKIIOYEH B OOIIYI0 HyMEpaIUIO CTPAaHUIl OJIaHKa OTBETOB,
HOMEp CTPAHUIIbI HA TUTYJIILHOM JINCTE HE CTABUTCS;

— PHUCYHKH M H300pakeHHUs TOJDKHBI OBITh XOPOIIETO pa3pelieHns (KauecTBa) U B LIBETE, €CIIH
JIAHHOE YCJIOBUE SIBIISICTCS MPUHIMITHAIBHBIM U HEOOXOMMBIM JJIsI BBITIOTHEHUS 38/ T1aHHH;

— TaONUIBl U CXEMBbI JIOJDKHBI OBITh YETKO O0O3HAUEHBI, CTPYMIHMPOBAHBI U PAlMOHAIBHO
pa3MeIIeHbl OTHOCUTEIBHO TapaMeTPOB CTPAHUIIBI.

brianku OTBETOB HE JOHKHBI COIEPKATh CBEJACHUMN, KOTOPHIE MOTYT PACKPBITh COJIEPIKAHUE
3aJJaHuH.

[Tpu pazpaboTke 6J1aHKOB OTBETOB HEOOXOUMO YUUTHIBATH CIEAYIOIIEE:

— TEepBBINA JUCT OJaHKAa OTBETOB — TUTYJbHBIA. Ha TUTYIBHOM JIHMCTE OJDKHA COAEPIKATHCS
cnenyromas uHGopMmanus: ykazaHue 3Tana OIMMIUAAb! (IIKOJIBHBIA, MyHUIIUTIATHHBIN); TEKYITUH
y4eOHBINH TOM; TMOJe, OTBEACHHOE MMOJ KOI/Mudp yJaCTHUKA, CTPOKH MJisi 3allOTHEHHS JTaHHBIX

yaactHukoM (D.1.0., kmace, moiHOe HauMEHOBaHKE 00pa30BaTEIbHOM OpPTaHU3aINN );

4



— BTOpPOH W TMOCJEIYIOIINE JIUCTHI COAEPKAT TMOJIe, OTBEACHHOE TOJ KOA/MU(P Y4aCTHUKA;
yKazaHWe HOMepa 3aJlaHusl; MoJje Ui BBIMOJHEHMS 3aJlaHUsl YYaCTHUKOM (pa3jiMHOBAHHBIN JIHCT,
TabJInIa, CXemMa, pUCYHOK, U T.JI.); MAKCUMAJIbHBIN 0aJUT, KOTOPBIHA MOXKET MOTYyYUTh YIaCTHUK 32 €T0
BBIINIOJIHECHHUC, I10JIC AJId BBICTABJICHUA (I)aKTI/I‘-I€CKI/I Ha6paHHBIX 6aJIJIOB; IIOJIE MJIA IMOAIINCHU YJICHOB
KIOPH.

1.2. Meroauyeckne MOAXOAbI K COCTABJEHHI0 3aJaHUIl TeOpeTHYecKOro Typa
HIKOJbHOT0 3TANA OJTUMITHAIbI

3agaHusl TEOPETUYECKOTO Typa OJUMIIMAJALI COCTOST U3 3a7ad, TEeMaThKa KOTOPBIX
COOTBETCTBYET pazzaenaM ¢usuku cornacHo [Ipunoxenuto 4.

MuHMMAaJIbLHBIA YPOBEHb TPEOOBAHUI K 32IaHUSAM TEOPETHYECKOI0 Typa

JIisi TEOPEeTHYECKOro Typa IIKOJbHOr0 3Tana OJMMIHUAAbl MPEAMETHO-METOIUYECKUM
KOMHUCCHSIM HEOOXOIuMO pa3paboTaTh 3aJaHusi, COJEp)KalMe YMCIO 3ajad, YKa3aHHOE B

HH)KGHpHBGI[éHHOﬁ Ta6J'II/II_IC. Ha ux peHICHUC YUACTHUK MOXKCET 3aTPATUTh BPEMSI, YKA3dHHOC B 9TOH

JKe Ta0JuLe.
7 kyacc 4 3a1aun 90 munyT
8 kJacc 4 3amaun 90 munyT
9 kiacc 4 3amaun 120 muHyT
10 xnacc 5 3amau 150 munyT
11 xnacc 5 3a1a4 150 munyT

3aaHusl TEOPETUYECKOTO Typa IIKOJIBHOTO dTara OJIMMITHAABI JOHKHBI OBITh pa3padOTaHbI
OTJIENBHO JJIs KXKIOT0 Kiacca (mapaiesnn).

B 3amanus Henmp3s BKIIOYATH 33Jauyd MO pasjnenaMm (QU3WKH, HE HW3YYCHHBIM B
COOTBETCTBYIOIIEM KJIACCE K MOMEHTY MPOBEICHUs ouMuabl (cM. [Ipunoxkenue 2);

3agaHusl OJUMITAALI JOJDKHBI OBITh Pa3IMYHOM CIOKHOCTH IS TOTO, YTOOBI, C OJHOMU
CTOPOHBI, TPCAOCTABUTH MMPAKTUYCCKU KAXKAOMY €€ YHACTHUKY BO3SMOKHOCTD BLIIIOJTHUTH HanoOoiee
MPOCThIE M3 HUX, C JPYrod CTOPOHBI, JOCTUYH OJHON W3 OCHOBHBIX IIeNieH OJIUMIHAIBI —
ompezeneHus: Hanoosee CloCOOHBIX Y9aCTHUKOB. JKenareabHo, YTOOBI ¢ MEPBHIM 33JaHUEM YCIIEIITHO
CrpaBsUTUCh OKOJIO 70% Y4aCTHUKOB, CO BTOPBIM U TPEThUM — OKOJIO 50%, a ¢ MOCIeTHUMH —
JyUlIUe U3 YYaCTHUKOB OJIMMITUA/IbI.

Baxno CO6HIO,Z[8.TB TEMATUYCCKOC pa3Hoo6pa3He 3aJIaHHi.



IlenecooOpa3Ho, 4YTOOBI TeMmaTHKa 3aJaHul OblIa Pa3sHOOOpPA3HOM, IO BO3MOXKHOCTH
OXBaTBIBAIOIICH BCE MPOUICHHBIEC Pa3/ieibl IIKOJIbHOW (DPU3UKH.

B 3agaHus 1OJDKHBI BKIIOYAThCS 337a4d, UMEIOLINE IPUBJIEKATEIbHBIE, 3alIOMUHAIOLINECS
(hOpMYITUPOBKH.

@OopMyIUPOBKH 337ad JOJKHBI OBITh KOPPEKTHBIMU, YETKUMHU U TOHSITHBIMHU JJIs
YYaCTHUKOB. 3aJaHUsI HE JIOJDKHBI JOIYCKaTh HEOJHO3HAUYHOCTH TPAKTOBKU YCIOBHil. 3ajaHus HE
JIOJKHBI BKJIFOUATh TEPMUHBI U TIOHATHUS, HE 3HAKOMbIE yUaIllUMCsl JaHHOW BO3PACTHON KaTE€rOpHH.

XKenarenbHo, uTOOBI KaXkAast U3 3a7a4 OLEHUBAIACh UCXO/s U3 OJMHAKOBOIO YKcia 06aioB
1 ObUIO U3BECTHO, MAKCUMAaJIbHO BO3MOKHOE YHCIIO OAJIJIOB 32 TYp B LIEJIOM.

3amaHust HE JOJDKHBI HOCHUTH XapakTep OOBIYHOW KOHTPOJBHOH paboThl MO pa3iIuYHBIM
pazzenam IIKOJIBHON IIPOrpaMMBl.

XKenarenbHo Hanmuuue XOTs OBl OJHOHM 3aJayM, BBIBISIONICH CKIOHHOCTh K HaydyHOU
JESTENIbHOCTH U BHICOKHH YPOBEHb MHTEIUIEKTYalIbHOTO PAa3BUTHUS YYACTHUKOB.

Heponycrumo Hanmuuue 3aJjaHuil, IPOTUBOPEYAILNUX IIPABOBBIM, 3TUYECKUM, SCTETHUECKUM,
PENUTruO3HBIM HOPMaM, JIEMOHCTPUPYIOLIUX aMOpajbHble, IPOTUBONPABHBIE MOJEIN MOBEIEHUS U
T.II.

3amaHusl OMUMIUAABI HE JIOJDKHBI COCTABIATHCS HAa OCHOBE OJIHOTO MCTOYHHKA, C LIEJBIO
YMEHBILIEHUSI PUCKA 3HAKOMCTBA OJHOIO WJIM HECKOJBKHUX €€ YYaCTHUKOB CO BCEMM 3aJadyaMu,
BKJIIOUEHHBIMU B BapuaHT. JKelaTenbHO HCIOJIb30BAHUE PA3IUYHBIX MCTOYHHUKOB, HEM3BECTHBIX
y4aCcTHUKAM OJIUMITAAIB, JINOO BKIIFOUEHHE B BAPHAHTHI HOBBIX 3a/1a4.

B 3aganus qy1s yyanuxcst 7 KJIaccoB, BIIEPBBIE YUAaCTBYIOLIUX B OJIMMIIMA/IAX, KEJIATEIBHO
BKJIIOYATh 3a7a4l, He TPeOyIOLIUe CIOKHBIX (MHOTOCTYIEHYAThIX ) MAaTEMaTUYECKUX BBIKIAI0K.

[Ipu pa3paboTke KpUTEPUEB U METOANKHU OLIEHUBAHUS BBITIOJHEHHBIX OJIMMITUAIHBIX 3aJaHUH
Ba)XHO PYKOBOJICTBOBATHCS CIEAYIOIIMMHU TPEOOBAHUSIMM:

— MOJIHOTa (JOCTaTOYHasl AeTaau3allvs) ONUCAHWs KpPUTEPUEB M METOJIMKH OLICHUBAHUSA
BBITOJIHEHHBIX OJIUMITMAHBIX 33JJaHUN ¥ HAUHUCIIEHUs 0alioB;

— IOHATHOCTb, MOJHOLCHHOCTb U OJJHO3HAYHOCTD IMPUBCACHHBIX WHANKATOPOB OLICHUBAHM.



2. llpunnunsl GopMHUPOBAHUS KOMIUIEKTOB OJJMMIIMAJAHBIX 3aJJaHUl U MeTOAUYeCKUEe
MOAXO0AbI K COCTABJICHUIO 32/IaHUII MYHUIIUNIAJIBHOIO 3TANA OJIUMIINA/IbI

OcHOBHBIE IPUHITUITB POPMUPOBAHUS KOMITJICKTOB OJIMMITUATHBIX 33JaHUI U METOIMYECKUE
MOAXOAbl K COCTaBJICHHIO 3aJaHUil MYHULMIIAJBHOTO H3Tana OJIMMIIMAIBI COOTBETCTBYIOT
AQHAJOTMYHBIM MPUHIIMIIAM U MOJIXO0/IaM LIKOJBHOIO 3Tana, IpUBEAEHHBIM B 1. 1. IpU 3TOM clielyeT
YUUTHIBATH Psii OTIWYUN. B 3alanie MyHHIIMIIAIBHOTO ATana PEKOMEHYETCsl BKIIOYEHUE OJHOU
MICEBAO3KCIIEPUMEHTAJIBHOM ~ WJIM  3KCIIEpUMEHTalnbHOM  3axaud. [Ipenmosaraercs,  4rto
SKCIIEpUMEHTANIbHAsl  3a/ladya  COJIEPXKUT  TMpocTeiiee  00OpyAoBaHHME, a B IICEBJO-
9KCIIEPUMEHTANBHBIX — MPUBOAATCS TaOMUIBl C AKCIEPUMEHTAIbHBIMU JaHHBIMH W ONUCAHHE
skcriepuMenTa (cM. [punoxenue 1).

[TpenMeTHO-METOIMYECKUM KOMUCCHSIM HEOOXOAMMO Pa3padoTaTh 3a/laHusl, COCTOSIIHE U3
YeThIpex 3a/ay JUIs ydamuxcs 7 U 8 KJIaccoB, U MATH 3a1ad uig ydamuxcs 9-11 kiaccoB, nmpudém
PEKOMEHIyeTCs OJIHY 3aJa4y JeNaTh CEBAOIKCIEPUMEHTAIBHON UITU HKCIIEPUMEHTAIBbHOM.

3amaHus TEOPETHYECKOTO Typa MYHHUIIMIAIBHOTO J3Tala OJUMIIHUAABI JIOJDKHBI OBITH

pa3paboTaHbl OTACIBHO IS KAXKI0Tro Kiacca (mapauienu).

3. HeoOxoaumoe MaTepuajibHO-TEXHUYECKOE o0ecrneyeHue ISl BbINOJHEHUS
OJIMMITHAJTHBIX 32JJaHUH IKO0JLHOI0 3TANAa 0JJUMITHAAbI

JUIs  TIpoOBEJICHHWSI BCEX MEPONPHUSATHH OJNMMIHAILI HEO0O0XOJMMa COOTBETCTBYIOIIAS
MaTepuaibHas 0aza, KOTopasi BKIIOYAeT B ce0s 2IeMEHTHI JJis TPOBEICHUS TEOPETUUECKOTO Typa.

XKenarenbHO 00ecTeYnTh YYAaCTHUKOB PyYKaMU C YEPHUJIAMH OJHOTO, YCTaHOBJIEHHOTO

OPraHU3aTOpPOM LIBETA, JMHEHKAMU.

4. Heo0xonuMoe MaTepHAJbHO-TEXHHYECKOe o0ecrevyeHue /Jisi  BbINOJHEHHUS
OJTMMITHATHBIX 32JaHUH MYHMIHMIIAJIBHOTO0 3TAaNa OJJMMITHAAbI

I[J'ISI HpOBGI[GHI/ISI BCEX MCpOHpI/IHTI/Iﬁ OJINMITNAIbI HGO6XOI[I/IMa COOTBCTCTBYIOIIIaH
MaTepuaibHas 0aza, KOTopas BKIIOYaeT B ce0s DJIEMEHTHI ISl MPOBEACHUSI OJHOTO Typa B XOJIE,
KOTOPOr0 y4yalluMCs HapsiAy C TEOpeTHUYECKUMHU 33Ja4aMH PEKOMEHJIYeTCsl JlaBaTb OAHY
MICEBI0IKCIIEPUMEHTAIBHYIO WU YKCIIEPUMEHTATBHYIO 33/1a4y C MPOCTEUIITUM 000pyI0BaHHEM.

KenaTenpbHO 0OECNEYNTh YYaCTHUKOB PYYKaMH C YEPHWJIAMU OJHOTO, YCTaHOBJIEHHOTO

OpraHu3aTOpPOM IIBETA, JMHEHKAMU.



S. IlepeyeHp CHPAaBOYHBIX MAaTEpPHAJOB, CPeICTB CBA3M MW  JJIEKTPOHHO-
BBIYHCIUTEIbHOH TEXHHKH, Pa3pelleHHBIX K MCHOJB30BAHHIO BO BpeMs IPOBeICHHA
OJIMMITH A/ bI

[Ipy BBINONHEHNUN 3alaHUN TEOPETUYECKOIO Typa OJIMMIIMA/BI TOIYCKAETCS UCIIOJIB30BAHNE
TOJIBKO HEIPOIPaMMUPYEMBIX KaJIbKYJIATOPOB.

3anpemaeTCﬂ II0JIB30BAaThbCA IIPUHECECHHBIMU C coOoi Cp€acTBaMu CBA3H.

6. Kputepun 1 MeTo1MKa OLleHUBAHHUS BbINMOJHEHHBIX OJJUMITHATHBIX 32/ 1aHUM

Cucrema u MCETOAHMKA OLICHUBAaHUA OJIUMIIMAAHBIX 3aI[aHPIﬁ JOJIDKHA ITO3BOJIATH 00BEKTHUBHO
BBISIBUTH PEATbHBIA YPOBEHb IOATOTOBKH YYaCTHUKOB OJIMMITHAJIBI.

C ywerom »3TOro, mnpu pa3pabOTKEe METOJMKH OIICHUBAHUS OJUMIIMAIHBIX 3aJaHUI
IPEIMETHO-METOTNIECKUM KOMHUCCHSIM PEKOMEH/TyETCSI:

He nomyckaercst Hauuciienue mrpagHbIX 0aJuIoB 3a BHIIOIHEHHOE 3ajaHne. TakuM o0pazom
OLICHKA BBIMIOJIHEHHUS YYaCTHHKOM JIIOOOTO 33/1aHMsI He MOKeT ObITh OTPHIATEIbHOMH, a
MUHUMaJbHAsI OLICHKA 3@ BBIOJIHEHNUE OTJIENbHO B3SITOrO 3aaHus paBHa () 0asoB.

Ha omumnmane nomkHa wucnoib3oBaThes 10-OamnpHas Ikanma: Kakaas 3ajada, BHE
3aBUCHUMOCTH OT YPOBHS €€ CJIOXHOCTH, OL€HUBaeTcs LeiablM unuciaoMm OamioB ot 0 go 10. Uror
HOJBOAMTCS IO CyMMe 0aJsIoB, HAOPAHHBIX YYaCTHUKOM.

OcHOBHBIE IMPUHIUIIBEI ONCHHUBAHWA ITPUBCICHLI B Ta6111/1ue.

bannw Ipasunvrnocmo (owubounHocms) pewieHus
10 [TonHOE BepHOE pelieHne
7-9 Bepuoe pemenue. Mmerorcss HeOonbIMe HEMOYETHI, B IIEJIOM HE BIHSIONIUNE HA

peHICHUC. I[OHyH_ICHBI apI/ICI)MeTI/I"IeCKI/Ie OIJ_II/I6KI/I, HC BJIIMAIONIHMEC HAa 3HAK OTBCTA

S-7 3asaya perieHa 4aCTUYHO, WM JIaHBI OTBETHI HE HAa BCE BOIPOCHI

3-5 Pemenne cogepkut npoOenbl B 000CHOBAHUAX, PUBECHBI HE BCE HEOOXOANMBIE ISt

peuieHusl ypaBHEHUs

1-2 PaccMoTpeHbl OTAENbHBIE BaKHBIE CIydyad MpU OTCYTCTBUHM pelleHus (WM Hpu

OLIMOOYHOM PEILIEHUN )

Pemenue HEBCEPHOC, TPOABUKCHHUA OTCYTCTBYIOT

Pemenne orcyrcrByer

B MeTonmuecknx peKOMEeHIAIHX 110 IPOBEIEHUIO OJTMMITHAIBI CIIeyeT IPOMH(POPMUPOBATH

KIOPH O TOM, UTO:
a) 1r000e mpaBUIIbHOE perieHue oneHnBaetcs B 10 6amioB. Hegomyctumo cHsitue 6aios 3a To,
YTO pelIeHNE CIUIIKOM JITUHHOE, UJIH 32 TO, UTO PELIEHUE MIKOJbHUKA OTIIMYAETCSI OT MPUBEJEHHOTO

B METOJIMYECKUX Pa3paboTKax MM OT JAPYTUX PELICHUH, U3BECTHBIX KIOPH; MPHU MPOBEPKE PabOTHI



BaXHO BHUKHYTb B JIOTMKY PacCyXJCHHMH y4yaCTHHKA, OLEHUBAETCS CTENEHb €€ NPaBUJIBHOCTH U
HIOJTHOTHI;

0) yepHOBUKH pabOT HE IPOBEPSIOTCS;

B) €CIIM YYAaCTHHUK OJMMIIMAJbl IPUBOAUT /1B PELICHMsI, IPUBOISIIMX K pa3HbIM OTBETaM, TO
nposepsieTcs Xyamee. Hannuue 1ByX pa3sHbIX pelIeHUI CBUAETEIBCTBYET O TOM, YTO YYEHHUK HE CMOT
BbIOPATh a/IeKBaTHYIO MOJIENIb PACCMATPUBAEMOI'0 SIBIICHUS;

I') ONUMIMAJHAsA paboTa HE SBIAETCS KOHTPOJIBHOW pabOTOW y4acTHHKA, MO3ITOMY JIOObIE
UCIIpaBJIEHUs B paboTe, B TOM YHCJIE 3aU€PKHBAHUE pPaHEe HAIMCAHHOTO TEKCTa, C MOCIEAYIOIIUM
SBHBIM YKa3aHHEM Ha OTMEHY 3auépKHYTOro, HE SBISIOTCS OCHOBAHUEM ISl CHATUS OaJuIOB;
HEJIOIYCTUMO CHATHE 0aJIJIOB B paboTe 3a HEAKKypaTHOCTh 3alMCU PELICHUH NPH €€ BhIIIOJHEHUH;

1) Oayutbl HE BBICTABISIOTCS «3a CTapaHUE YYaCTHHMKa», B TOM YHCIE 3a 3amuch B pabote
601b110r0 10 00BEMY TEKCTa, HE COAEPIKAILEro IPOABUKEHUN B PELLICHNUH 3a/1a4H;

€) B TpOorpaMMe OJIMMITMAABI B 00S3aTENBHOM TOPSAKE AODKHA OBITh TPEIyCMOTpEHa
anesuIsLus;

) B IporpaMMe OJUMIIMAJAbl HY)KHO IpPEIyCMOTPETh CIHOCOO JOBENEHUS 1O YYaCTHHUKOB
OJIUMITMA/Ibl aBTOPCKOI'O PEHUS 3a/laHUi;

3) U pacHpelesIeHUH JUILUIOMOB Mo0euTeNned u Npu3EpoB OJUMIINAAbI HYKHO UCXOJIUTh, B
HEPBYIO OYepeib, U3 YUCIIa yUaCTHUKOB. [IporieHT HabpaHHbIX 6aJIJIOB OT MAKCUMAIbHO BO3MOXHOI'O

YUUTBIBACTCA, HAYMHAA C PErUOHAJIBHOI'O 3Talla.

7. UHTEpHET-pecypcehl

1. https://os.mipt.ru CeteBas onmumnuaaHas mkoia «duszrex peruonam» (7-11 kmacchr).

2. https://4ijso.ru/ Caiit a8 KaHAUJATOB HAa MEKIYHAPOJHYIO €CTECTBEHHOHAYUYHYIO

onumnuany oHuopos (1JSO).

3. http://www.4ipho.ru/. CalT TOATOTOBKM HAIMOHAIBHBIX KOMaHA MO (GHU3UKE U TI0

C€CTCCTBCHHBIM HayKaM K MCKAYHAPOAHBIM OJIMMIIUA/IaM.

4. http://potential.org.ru. XXypuan «IloTeHiiuany.

. http://kvant.mccme.ru. XXypuan «KBanT».

. http://olymp74.ru. Onumnuansr Yenssouuckoit oomactr (OMJI 31).

. http://vsesib.nsesc.ru/phys.html. Onumnuazns: o puzuke HI'Y.

5
6
7. http://physolymp.spb.ru. Onmumnuanst o ¢pusuke Cankr-IletepOypra.
8
9

. http://genphys.phys.msu.ru/ol/. Onummnuane! o puzuke MI'Y.
10. mephi.ru/schoolkids/olimpiads/. Onumnuazs: o ¢puzuke HUSAY MUDU.

11. http://mosphys.olimpiada.ru/. MockoBckast oTuMIIHa A MIKOJILHUKOB 10 (pHU3HKE.

12. http://edu-homelab.ru.  Caiit  onummuagnoi mkoasl npu  MOTU  mo  kypcy

«DKCTIepUMEHTANIbHAS (PU3UKAY.


https://os.mipt.ru/
https://4ijso.ru/
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http://genphys.phys.msu.ru/ol/
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http://mosphys.olimpiada.ru/
http://edu-homelab.ru/

Ipuiaoxenne 1
IIpumepsI 3aaHUii MYHHIIUNAJIBHOTO 3TANA OJTUMIIHAbI
7 KITACC
3agauya 3 (uérkasi). Kecrb, a He KopoOouka. B pacnopspkeHuH sKcrnepumeHTaropa [roka
OKa3aJICsl TOHKUH KBaJAPaTHBIN JIMCT KeCTH Maccoid Mo = 512 1 ¢ aimuHoit ctoponsl L = 80 cm. ['mrok
BbIpE3aJl U3 HETO HECKOJIbKO KBaIPATHBIX 3arOTOBOK C JITTMHOM CTOpOHBI & = 10 cM U caenal u3 HuXx
NOJIbIe KyOMKH, U3 KOTOPBIX 3aTE€M COCTABUJI OAMH OOJIBIION KyO C JUIMHOM CTOPOHBI 2a.
Onpenenure:
1) Kakoe MakCHMaJIbHOE YHCIIO MAJICHBKUX KYOUKOB MOYKHO M3TOTOBUTH?
2) Maccy M 6oubiioro kyoa.
Bosmoorcnoe pewenue u kpumepuu oyenueanus:

M3 panHOTO NMHCTA KECTH MOXKHO BbIPEC3aTh 8 pAaoB I10 8 KBaJApaToOB 3a/1aHHOI'0 pasMeEpa

B KaxnoM. Bcero 64 3arotoBkH. 1 Oamn
Macca kax1011 3aroToBKy M, = 12 =8r. 1 6amn
Ky6uxk 6yzner coctosite U3 6 rpanei 2 Gamna
Macca kyOuka m=6m_ =48r. 1 6amn
3Ha4uT, BCero Mo:kHO OyaeT u3roroButh 10 kyOuKkoB (4 kBagpaTa ocranyrcs) 2 Oamia
Ky0 6yzner coctosTh U3 2x 2% 2 =8 KyOUKOB. 2 Gamna
Macca 0osbmoro kyéa M =8m=384r. 1 6amn

3agaua 4 (mceBpo3xcnepumenT). Mmem o0bembl. DkcrniepuMeHTaTop [JIIOK B3sT MEH3YpKY,
YaCTUYHO 3alOJHEHHYIO BOJIOM, M MOCTaBHJI €€ MOJ| KpaH, U3 KOTOPOro €XECEeKyHJIHO Majao 1o
OJTHOM Karuie Bo/ibl. 3aTeM OH Hayall PUKCUPOBATh U3MEHEHHE 00bEMa COJIEPKUMOT0 MEH3YPKH V OT

BpeMenu t. Pe3ynbTatsl u3mMepenuil on 3anéc B Tabmuiy (Tadu. 1).

t,c 12 18 26 32 38 42 46 52 58
V, cm® 42 46 52 58 62 66 68 74 78
3aoanus

1. Tocrpoiite rpaduk 3aBucumoctu V or t.
Hcnonb3yst HOCTPOCHHBIN rpaduK, OnpeaenuTe:
2. 00BEM BOJIBI, KOTOPBIH OBLIT B MEH3YpKE U3HAYAIBHO;
3. 00BEM OJHOM KaIlIu;
4. 00BEM BOJBI, KOTOPBIN OyAET B MEH3YpKE CIYCTS 2 MUHYTBHI.
Ilpumeuanue: cuuraiite, 4yTo 0OBEMBI KareaeK BOIbl OIMHAKOBBIE, & OTCYET BPEMEHH BEETCS C TOTO

MOMCHTA, KaK MCH3YpKa ObllIa OCTaBJICHA nmoa KpaH.
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8 KJIACC

3agaua 4 (mceBaodkcnepuMeHT). JIlmHamomerp. Yuenuna 8 Kkiacca

BBITTOJIHAJIA SKCIICPUMCHTAJIBHOC 3a/IaHUC 11O UCCIICAOBAHUTIO BBITAJIKUBAIOIICH o

o o 1
CHJIBI pa3JINYHBIX XXUJIKOCTCH. I[J'IH OTOr'0 OHa B3sJla HTUIMHAPHUICCKUN COCY U -"—’
HaJinJia B HETO0 JABC HCCMCIIMBAIOMIUECA KUAKOCTU INIOTHOCTSAMHU P1 U P2 U 3

BbicoTaMu N1 u h2 coortBercTBeHHO. [locime 3TOro oHa B3sula JAMHAMOMETP,

noAaBeCuia K HEMY MCTAJNIMYCCKOC TCJIO U Havdalla MCIJICHHO OITYCKAaTh €TI0 B

COCyd C KUAKOCTIAMU. B Ta6J'II/ILIy OHAa BHOCHJIA ITOKAa3aHUus JUHAMOMCETpPA FB

3aBHCHUMOCTH OT TJIyOMHBI TorpyskeHus h Mmetammnmueckoro teaa. Onpeaenure: Y
1. Beicots! xuakocreii hi u ha.

2. O0BEM METAIIIINYECKOro TeJa.

3. [ITOTHOCTH KUIKOCTEH p1 U 2.

F,.H [ 63 |63 |63)|54 |45 |36 |36 |36 |36|33]|30|27]|27/|27

h,em | 55 | 51 | 50 | 49 | 48 | 47 | 46 | 36 | 35 | 34 | 33 | 32 | 31 | 30

Ilpumeuanue. Metauimdeckoe TEIIO MPeACTaBIseT coboi Kyonk. O0BEM MeTaTHIECKOro KyOHuKa
MaJl 10 CPaBHEHHIO ¢ 00BEMOM COCYZA, MOATOMY IIPHU €ro MOTIPYKEHUU B KHUAKOCTU BBICOTHI UX
ypoBHeill He n3MmensitoTcs. [logBec muHAMOMeETpa CUMTAaTh HEBECOMBIM U MPEHEOPEKNUMO MAJBIM 110

CPaBHEHHUIO C pazMepaMu MeTandeckoro kyouka. [Ipunare koaddunuent g = 10 H/kr.

9 KJIACC
3agaua 1 (cpeaHeii caoxHocTn). Yactuunblii rpaduk. Ha pucynke npuBenéH rpagpuk
3aBHCUMOCTH MPOEKIIUHN YCKOPEHUS ax OT BpeMEHH t [l 4aCTUIIbl C MOMEHTA Havaja HaOJIro1eHUs
0 MOMeHTa €€ OcCTaHOBKM. OIpenenuTe MaKCUMalbHYI0 CKOPOCTb Umax YacTHIBI U NIYTh S
IIPOWICHHBIN el 3a 15 C.

a,, m/c*

Bozmoorcnoe peuilerHue:

B Moment t=15 ¢ uacTtuna noipkHa OCTaHOBUThCA. K 3TOMy MOMEHTY €€ CKOpOCTh
u3MeHuTcs Ha Av = —10 m/c (BenmuumHa Av mpomopuuoOHaNbHA IUIomaau noj rpadukom a(t)).

3Ha4YMT HavaIbHas CKOpocTh vo = 10 m/c. Termeps MOKHO MOCTPOUTH MOJHOLEHHBIN Tpaduk v(t).
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MakcumanbHasi CKOPOCTh YaCTHIIBI OyAeT B MOMEHT t = 5 ¢: vmax = 20 Mm/c.

[TyTh mpoiiIeHHBII YaCTUIICH COOTBETCTBYET IUIOMIaAH o rpadukom o(t): =175 m.

v, M/c
20
101
t,C
0 5 10 5
-101
-20
Kpumepuu oyenusanus:
1) Haiineno u3MeHEeHHE CKOPOCTH 3a BCE BPeMsi IBUIKCHHUSI 2 Gaia
2) Haiinena HavanbHasi CKOPOCTh 1 Gann
3) IlocTpoeH MpaBHIBHBIN, «KYIbTYPHBIN» Tpaduk o(t) 4 6amna

Bmecro rpadgmka Moryr OBITh  HCIOJIB30BaHBI
YpaBHCHUA ABHUXKCHUSA U CKOPOCTU AJId ABYX Y4YaCTKOB
PaBHOYCKOPEHHOTIO JBIKeHus (mo 1 famny 3a kaxuoe

NpaBUIILHOE YPABHEHHE).

4) HaiiieHa CKOPOCTD Dmax 1 Gamn
5) Haiinen myts S 2 Gama
11 KIIACC
3anaua 4 (caoxkHas). diaekrpoanHnamuka. Yactuna c 3apsaom g = 1,2 MxKn B“ ®
u mMaccoit m = 0,8 mr gBmxkeTcst co ckopocThio v = 100 M/c B OTHOPOTHOM

AIIEKTPOMArHUTHOM TmoJie ¢ mHayknuei B = 1 MTn u HanpsokéaHocThio E = 0. @—

Ha pucyHke T1IOKa3aHO HAmpaBlI€HHE CKOPOCTHM YaCTHUIBI U B q,m (%]

paccMarpuBaeMblii MOMEHT BpeMeHH. BekTop B NEPIEHIMKYIIAPEH U U HArpaBJieH oT Hac. Onucanue
CUTyallUd CJIEJJAHO OTHOCHUTEJIBHO HEKOTOPOW WHEpLHUAIbHOW cucTeMbl orcuéra. [lepeliném B
JPYI'YIO MHEPIHAIBHYIO CUCTEMY OTCUYETA, ABUKYIYIOCS OTHOCUTENBHO TIEPBOI CO CKOPOCTHIO U.
1) OnpezienuTe HAMPABIEHUE M BEIMUMHY YCKOPEHHS YaCTUIBI d' B PACCMATPUBAEMbBIH MOMEHT
BO BTOPOW CUCTEME OTCUETA.
2) OnpeznenuTe HAIIPABICHUE M BETMUUHY HAITPSHKEHHOCTH TIOJIS E' Bo BTOPOU CUCTEME OTCYETA.
Bosmooicnoe pewenue:
CkopocTH 4YacTHIBI MHOTO MEHBIIE CKOPOCTH CBETa B BaKyyMe, IO3TOMY MOYKHO

MOJIb30BaThCSA 3aKOHAMHU KJIACCHUYECKOHM MEXaHMKH. I/ISBCCTHO, 4TO MacCa U 3apsad MHBAPHAHTHBI
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k cmeHe CO. Tak kak MbI iepexoaum u3 ogaor UCO B ApyTyto, TO yCKOPEHHE B HEMl OyAET TeM Ke:
a' = d.
B ucxozuoii UICO 1o yckopenue coobmaer cuna Jlopenna F = ( E+0x E) =qoxB.

Torma BenmunuHa yCKOPEHHS |§'| =F/m=0,15 m/c?.

Hanpapienuss Cuiibl ¥ yCKOPEHHS ONPEACIAIOTCS MpaBWiioM mpaBod pykr. C  ydérom
TIOJIOKUTEILHOTO 3HAKA 3apsi/ia YaCTHIIBI — B IUIOCKOCTH PUCYHKA MEPIIECHUKY/ISIPHO CKOPOCTH BBEPX.

B HOBOI1 crucTeMe oTcuéTa YyacTHIla B Ha4a bHBII MOMEHT HEIOABUKHA, [I03TOMY MarHHTHAs
COCTABJIAIONIAs OJI Ha HEE HE ACHCTBYET, HO 3aTO MOSBJISIETCS CHJIa CO CTOPOHBI DJICKTPUYECKOM
KOMIIOHEHTHI E'.

Cuua, neiicTByromas Ha yactuiyy B HoBoii CO, F'=ma’.

Toraa moxyne Hanpsokéanoctn E'=F'/q=0vB= 0,1 B/m.

HamnpaBnenue coBnaaéT ¢ HAMPaBICHUEM YCKOPEHHSL.

Kpumepuu OYyeHuearus.

1) Vkazano, uto B pa3ubix MCO yckopeHHe 4acTUIIbI OJHO U TO XKe 1 Gamn
2) Illpusenena dopmyia i MOays cuibl JlopeHia 1 Gan
3) 3anmcan Bropoii 3akoH HproToHa 1 Gamn
4) BbIYKCIICHO 3HAYCHHE YCKOPCHHUS 1 Gamn
5) INpaBriIbHO yKa3aHO HANPABICHHE YCKOPCHHUS 1 Gamn
6) Yka3zaHo, 4T0 B Ha4aJIbHbIH MOMEHT B HOBOit ICO HET MarHUTHBIX CHJT 1 Gamn
7) 3anucan BTopoit 3akoH HeroTona B HOBOM ICO 1 6ann
8) IMonydena Gpopmyia uis MOILYJIs BEKTOpa HanpsokenHoct E' 1 Gamn
9) Beruaucnen moayib Hanpsokéaaoctu E'B HOBOM MCO 1 6ann
10) Vka3aHo HampaBlieHHE BEKTOpa HAMPSHKEHHOCTH Touist E' 1 6ann

3agaua S (mceBaodkcnepument). Ha Mapce. Yyamumcest OblIo MpeUIoKEHO M3Y4YMTh, Kak Ha
Mapce 3aBUCHT BpeMsi COCKallb3bIBaHUS OpyCKa ¢ HAaKJIOHHOW MJIOCKOCTH 0€3 HayaJbHOH CKOPOCTH
OT yIJla €e HakJIOHa K Topu30HTY. JlinHa mitockocTH L = 60 cM, pazMepbl Opycka Maibl IO CPaBHEHUIO
C pa3MepaMH IUIOCKOCTH. J[aTUMKU KOHTPOJII BPEMEHHU YCTAHOBIIEHBI B CAMOM HAyaje U B CAMOM
KOHIIE IUJIOCKOCTH (M3MEPSIIOT BpeMs MPOXOXKIEHUS TeJIOM BCel UIMHBI IIockocTH). s
OTIpeIeNIeHus! yIla HaKJIOHA MUIOCKOCTU HIKOJIBHUKH U3MEPSIM Pa3HOCTh BBICOT H MexXly BEpXHUM
U HIDKHUM KpasiMH TUIOCKOCTH. Bam noctynHa Tabnuna ¢ u3MepeHusMu yuyamuxcs. M3BecTHo, 4yTo
g = 4,1 M/c®. Tlonb3ysch NpeIoKEHHBIMH JAHHBIME OHPEIEIHTE:

1) koapdunueHT TpeHus: Opycka 0 HAKJIIOHHYIO MJIOCKOCTh;

2) Ha KaKOH TUIaHEeTE BBIMOJIHSIN padOTy MIKOJIbHUKH.
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H, cm t, ¢ H, cm t,c H, cm t, ¢ H, cm [
6 16 26 20,55 36 10,69
7 17 27 18,03 37 9,69
8 18 _ 28 17,00 38 10,14
9 19 g 29 15,81 39 9,43

x
10 s% 20 é 30 14,15 40 8,68
11 % 21 31 13,96 41 8,78
T
12 22 32 12,44 42 8,53
13 23 47,54 33 12,53 43 8,05
14 24 31,87 34 11,05 44 8,00
15 25 25,05 35 10,80 45 8,04
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IIpunoxenne 2
IIporpamma BcepocCHiicKON 0JIMMIIUAABI IIKOJILHUKOB 10 (PM3UKeE C Y4€TOM CPOKOB
NMPOXO0XKIEHUSA TeM
KoMmriuiekTsl 3aiaHuil  pa3iUyHBIX JTAlOB OJIMMIIMAJ, COCTABJSIOTCS IO TMPUHIUITY
«HAKOIUICHHOTO UTOTa» U MOT'YT BKJIIOUYATh KakK 3aJaud, CBSI3aHHbBIC C pa3jieslaMy IIKOJBHOIO Kypca

(1)I/I3I/IKI/I, KOTOPBIC U3YHUAIOTCA B TCKYIIEM I'oay, TaK U 3aaa4u 110 HpOﬁﬂCHHBIM paHeEC pasaciiaM.

Brinenennbie XENTHIM 1IBETOM TEMBI He CJIeIyeT BKJII0YaTh B 3aJlaHUs OJIMDKaHIIeH OMMMITHaIbI,

B JJaJIbHEUIIINE — MOKHO.

B cronbue «Mecsiy» yka3bIBarOTCsl IpUMEpPHbIE CPOKH (KaJleHAAPHBIM MECAIl) TPOXOKACHUS

TEMBI.
7 KIIACC
Tembl 3aHATHI OPHEHTHPOBAHBI HA HAN0OJIEEe PACIPOCTPAHEHHbBIE YUCOHUKH U TIPOTPAMMBI.
1. Iepwimkun A. B. ®usuka-7. — M.: Jlpoda.
2. I'pomos C. B., Poguna H. A. ®usuka-7. — M.: [IpocBemenue.
No Tema Mecay Ilpumeuanusn
1 | Usmepenune dusmuecknx BenuuuH. LleHa nenenHwms. 9 Pacuer IIOrPEIIHOCTH
Enununbel  u3MmepeHuil  (GU3HUECKUX  BEITUYHH. norpedyercss  TONBKO  Ha
IlepeBon  enmuHmy, wusMepeHui. IlorpemHocts 3aKIIFOYUTEIILHOM Jrare
Hu3MepeHus (OOIIHE MOHSATHS) oJiMMInuaabl B 8 Kiacce!

2 | Mexanuveckoe apmwkenue. [lyte. I[lepememenue. | 10
PaBHomepHoe nBuxkenue. Ckopoctb. Cpenusis
ckopocTh. ['paduku  3aBHUCHMOCTE  BETWYHH,
omHCHIBaIOIUX JBWXKeHHe. Pabora ¢ rpadukamu,
B T.4. KyJbTypa nocrpoeHus rpaguxon. OOmiee
HNOHATHE 00  OTHOCUTEIBHOCTH  JIBUXKCHMS.
CnoxxeHue ckopocTed s Ten, JBUKYIIMXCS

napajieJIbHO

1. IIIk0ALHBIN 3TANl OJIMMITHALLI 10
HeobxonmuMo mpuHMMAaTh BO BHHMAaHHE, YTO
MIKOJIEHUKHA

(DusuKa) HE 3HAKOMBI C TIOHATHEM MPOEKIHU (3TO
TeMa Hayana 9 kiacca)

(Marematrka) WIKOJIBHUKM HE 3HAIOT KOPHH U

TPUTOHOMETPHIO

3 | O6wem. Macca. [TnotHOCTE. CMECH U CIITIaBBI 11 | Ecnu BTOpOI#i 3Tam B nekadpe,

TO MOXHO BKJIKOYATh 3Ty TEMY
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Tema

Mecay

Ilpumeuanusn

1. MyHunMnajibHBINA 3TaN OJTUMIHAbI

YMEIOT

JIMHEHHBIE YPaBHEHHUs, 3HAIOT IIPU3HAKU PAaBEHCTBA

Marematuka!  IlIkonpHUKH pemarb

TPCYTOJIbHUKOB, MAPAJIICIIbHOCTD IIPAMBIX

11-12

WNuepuus. Bzaumoneticteue ten. Cuiibl B mpUpoje

(TsDKecTH, yIpyroctd, TpeHus). 3akoH ['yka.

CrnoxeHnue napaenbHblx cuil. PaBHoneiicTByromast

12-1

2. PernoHajJbHBIN 3TAl OJIUMIIHNANLL.

Oaumnuaga MakcBeJia

Ha

Type yMeTh MOJb30BaThCH:

IKCIIEPUMEHTAJTBbHOM

JIMHEHKOM, CEKYHJOMEPOM,

MCPHBIM TUJIIMHAPOM, BECaMU

MexaHuueckas pa60Ta JI1 CHJI, HaIIPaBJICHHBIX
BOJIb HCPEMECIICHH A, MOIIIHOCTD, DHCPI'U.
rpa(bHKH 3aBUCUMOCTH CWJIbI OT ICPCMCIICHUA U

MOIIHOCTHU OT BPEMCHU

1(4)

OcHOBHEBIE IIOHATHA.

Boruucnenne pabotsl  yepes

Iomaas 1moa  rpapukamMu

NepeMCIICHUA U MOITHOCTHU

[TpocTbie MexaHu3Mbl, OJI0K, pplyar. MOMEHT CHJIBL.
[TpaBmiio MOMEHTOB ([UIsl CHJI, JIeXKAllUX B OJHOMU
IUIOCKOCTH, ¥ HallPaBJIEHHBIX BJOJIb MapajlIeIbHbIX

npsiMbIX ). 30710T0€ NpaBuiio Mexanuku. KI1J]

3 (5)

JlaBieHnue

4 (1)

OCHOBEI TNAPOCTATHUKH. 3aKoH ITackas.

ATMocdepHoe naBneHue. ['mapaBauueckuil mpecc.
Coobmaromumecs 3aKkoH

COCY/BI. Apxumena.

IInaBanue Ten. BoznyxonnaBanue

4(2)

4. 3aKJII0YATEILHBIA ITaN 0JIMMIINAAbI
MakcseJuia.

1! 3nech u nanee MOXET MOTPeOOBATHCS YMEHHE
paborarb ¢ rpaduKamMu: pacy€T IIIOMIATX TOJ
rpadgukoM, TpOBEIEHHE KacaTeldbHBIX IS ydéTa
CKOPOCTHU USMCHCHUS BCIIMYNHBIL.

Matemaruka! [lIkonbHUKH 3HAIOT HadadbHBIC
cBeZieHHs 00 OKPY>KHOCTH U HEKOTOphIE €€ CBOWCTBA
(muametp, xopma, KkacarenbpHasi). Dopmynbl
COKpAIIEHHOTO0 YMHOXKEHHS (pa3HOCTh KBaJIpaToB,

CyMMa U pa3HOCTh KyOOB)

Ha IKCIEPUMEHTAIBHOM
Type yMeThb N0JIb30BaThCH:
JUHAaMOMETPOM
OnenuBaercs KyJIbTypa

MOCTpOeHUst rpaduKoB
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8 KUIACC

Tewmbl 3aHATHI OpUEHTHUPOBAHBI Ha HaHbOoOJIee pacPOCTPAHEHHbIE YYEOHUKU U TPOTPaMMBbI.

B 8 kiacce pacxoxaenus mexay nporpammamu ['pomoBa C. B. u Ilepoimnkuna A. B. cranoBsitcs

OYCHb CYIICCTBCHHBIMU. HpCI[MCTHO-MeTO,Z[I/I‘{eCKI/IM KOMHUCCHUAM PCKOMCHAYCTCS NPUACPIKNUBATHCA

IpOTpaMMbl COOTBETCTBYIOIIEH yueOHuKyY [lepbimkuna A. B.

No Tema Mecay Ilpumeuanusn
1 |TennoBoe pBmwxkenue. Temmepatypa. BHyTpeHHss 9 OcHoBHBIE TIOHATHS 0e3
sHeprus. TermnonposogHocts. Konseknus. M3nydenue bopmyn
2 | KomnuectBo Temtorel. YaenpHas — TeIwioeMKocTh | 9-10
BelIeCTBAa. YJeNbHAs TEIJIOTa CrOpaHMs, IUIABJICHMUS,
UCIApeHMs. YpaBHEHHE TEIUIOBOro OajaHca HpU
OXJIQKJIEHUHU U HarpEeBaHUU
3 | ArperatHple  CcOCTOSHUS  BemecTBa. IlnaBieHwue. 10
VYaensHas teruora ruiaBnenus. Mcnapenne. Kunenue.
VY nenbHas TemioTa napooOpa3oBaHus
1. IIkoJLHBIN dTAN OJUMIIHAIBI. 10
Marematrka! Heo6XoqumMo NMpUHUMATh BO BHUMaHHE,
YTO HIKOJIbHUKH HE 3HAIOT KOPHU U TPUTOHOMETPHUIO
4 | Mommnocts u KII/] HarpeBatens. MomuocTs TernoBsix | 11-12 | Ecnmu  BTOpoit  3Tam B
HoTepb. YpaBHEHHE TEIUIOBOrO OajlaHca C y4eToM nexaope, TO MOKHO
(a30BbIX IEPEXOJIOB, MOABEAECHHOIO TEILJIA U MOTEPh BKJIIOYATh 3TY TEMY
2. MyHUIUNAJBHBIH 3Tan 0JTUMIHA/bI. 11-12
Marematuka! [llkonbHuKM 3HatOT TeopeMy [Iudaropa,
KBaJIpaTHbIC KOPHU U 3JIEMEHTHI TPUTOHOMETPHUH (SiN,
COS u tg ocTporo yria)
5 |Pabora ra3za m mapa mpu pacmupenuu. Jlpurarens | 12 | OcHOBHBIE TOHATHA 0e€3
BHyTpeHHero cropanus. IlapoBas typOuna. KIIJ] bopmyn
TEIJIOBOT'O IBUTaTEIsI
3. PermoHajbHBIN 3TaN OJTUMIHA/BI. 1 Ha skcnepumMeHTAJIBHOM
Oaumnuana nmenn k. Kia. Makcsesia Type yMeTh
M0JIb30BaThCH:
KUAKOCTHBIM
MaHOMETPOM,
06apoMeTpoM, TOHOMETPOM,
TEPMOMETPOM/TEPMOTIAPO
6 |DOnextpuzanusa. JlBa pona 3apsnoB. BzaummopeiictBue 1 OcHoBHBIE TIOHATHS 0e3
3apsoKeHHBIX Ted. [IpOBOOHMKM M JUDIIEKTPHUKU. bopmyn
OnekTpuyeckoe 1ose. JlenuMocTh  3IEKTPUYECKOTO
3apsifa. QneKkTpoH. CTpoeHne aTOMOB

17



No Tema Mecay Ilpumeuanusn

7 | DnexTpudeckuii TOK. ICTOUHHUKH 3JIEKTPUIECKOTO TOKA. 2 AMIepMETpHI,
DJeKTpuuecKas 1elb U €€ COCTaBHbIC YacTH. BOJIBTMETPBI, ~ OMMETPBHI,
Cuna TOKa. DJeKTpUYecKoe HaNpsDKEHUE. BaTTMETPHI (U€albHbIE U
DIIeKTpUUYECKOe COMPOTHUBJICHUE MIPOBOJIHUKOB. HE UJICabHBIC)
Y aenpHOE COMPOTHUBIICHUE

8 |3akon Oma mis ydactka nenu. [locnmemoBaTennbHOE H 2
napajuieJIbHOE COEJUHEHHWE MpPOBOJHUKOB. Pacuer
MPOCTHIX IIeTeH MOCTOSHHOTO TOKa

9 | Henunelinsie 3JIEMEHTBI u BonpTamriepuble | 2-3 | Ha ypoBne BAX (mamma
xapakrepuctuku (BAX) HaKaJIMBaHUS, JUOT)

10 [ PaboTa W MOIIHOCTH JJIGKTPUYECKOTO TOKA. 3aKOH 3
Joxoyins — Jlenna
4 3akaunTeabHbIN dTan OauMnuaasl MakcBeJlia. 4 Jasi  3KCIepHMMEHTAJIb-
He 00s13aTeNbHO, HO 1eJIecoo0pas3Ho, B HOro Typa: Pesucropsi,
WHAUBUAYAIbHOM  TMOPSAKE  M3y4YCHHE  MOHSITHS peocTaThl, JaMIIbI
noTteHImana. [lepecy€r conpoTUBICHUS CHMMETPUIHOM HAKaJMBaHUS, HCTOYHHKHU
3BE3/Ibl B TPEYTOJIbHUK M 0OpaTHO. TOKA.
I Haymnas ¢ 93TOro O9Tama MW Jajee Ha DIIEKTPOU3MEPUTEIILHBIE
9KCIIEPUMEHTANBHBIX Typax dJJEeMEHTApHBIM  y4eT puOOpBI: amrepMerp,
MOTPEITHOCTH 00sI3aTeIIeH! BOJIBTMETD, OMMETD,
Matemaruka! IlpolimeHsl KBagpaTHble KOpPHU U MYJIBTUMET]P
KBaJpaTHbIe ypaBHeHUs. Teopema Buera

11 | MarautHoe mosne. CusoBble JUHUU. MarHuTHoe MoJie 4 OcHOBHBIE TIOHATHSA 0€3
OpsIMOTO TOKa. MarHuTHOE TMoJieé KATYIIKH C TOKOM. dbopmyn
OnexTpoMarauThl. [TocTOSHHBIE MarHUTBL. MarHUTHOE
nosnie 3emiu. JlelicTBre MATHUTHOTO MOJISI HA IPOBOIHUK
C TOKOM

12 | Uctounuku cBeta. Pacmpoctpanenue cera. TeHb u 5 OcHOBHbIE MTOHSTHSL.
nonyrenb. Kamepa — oOckypa. OTpaxeHue cBeTa. YMeHHe  CTpOUTh  XOJ
3akoHbl oTpakeHus cBeta. [lmockoe 3epkano. Obnacth Tyuden
BUJUMOCTHU U300paxKeHHI

13 | IIpenominenue cBeta. 3aKOHBI MpesioMiieHus (hopMyiia 5 OcHoOBHBIE TIOHATHSA O€3

Cuenna). Jlunaszel. PoKyc M ONTHYECKas CUJIA JIMH3BIL.
[Toctpoenus xona jydyel U M300paKeHUM B JIMH3AX.
Ob6nacte BuauMocTH u300paxkeHuid. doToanmapar.
biM30pyKOCTh M J1abHO30PKOCTh. OUKH.

Matemartuka! Mansle yriasl U NOHSATHE paJuaHHON

MephlI yriaa (M3y4uTh (paKkyJIbTaTHBHO)

(bopMyITbI TOHKOM JTUH3HIL.

YMeHHe  CTpouTh  XOJI

Iyden
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9 KJIACC
B 9 xnacce crnoxHas cutyanus ¢ nporpammamu. B pamkax moarotoBku k OI'D u B ymiep6
MEXaHHKe, OOJbIIas YacTh BPEMEHH YACNSAETCS OBICTPOMY IOBEPXHOCTHOMY IPOXOXKICHHUIO

(He M3Y4YEeHHIO) Ha OMHCATEIHLHOM YPOBHE BCEX TEM IIKOIbHON (DU3UKH.

No Tema Mecay Ilpumeuanusn

1 | Kunematuka marepuanbHoil Touku. Cucremsl otcuéra. | 9-10
PaBHomepHoe  nBumkeHue.  CpenHsisi  CKOPOCTb.
MrHoBeHHas ckopocTb. Yckopenue. IIpsimosmueiinoe
paBHOIepeMeHHOe JBukeHue. CBOOOIHOE TaJeHue.
I'paduxu nBukeHus (IyTH, MEPEMEIICHUs, KOOPIHMHAT
OT BpPEMEHH); TIpaUKU CKOPOCTH, YCKOPEHHS M UX

HpOeKI_[I/Iﬁ B 3aBUCHUMOCTH OT BPpCMCHU U KOOpAWHAT

2 |JIBmwkeHue 1O  OKpyXHOcTH. HopmansHoe u 10
TaHTEHIMAJIbHOE YCKOPEHHUE. YTIIOBOE MEpEeMEIIeHUE U

yriioBast CKOpOCTb

1 IIIkoALHBIN 3TANl OJUMIINAXBI 10
Maremarukal! ITpoiinenst TPUTOHOMETPUYECKHUE
byHKITUN

3 | OTHOCHTENBbHOCTh  JBWKEHUsA. 3akoH  cinokeHwms | 10-11 | Ecim  Bropoit stam B
CKOpocTeil. AOCOIIIOTHAs, OTHOCUTEIIbHAS U TIEPEHOCHAS nekabpe, TO  MOXHO
CKOPOCTH BKJIIOYATh ATY TEMY

4 | KpuBonuHeitHoe paBHOycKopeHHoe nBrmxkenne. [lonersr | 10-11 | Ecnu  BTopod »sTam B

TeJI B TI0JI€ OTHOPOIHOMN rpaBUTALUU. Pagnyc KpUBU3HEI nekabpe, TO  MOXHO
TPaeKTOPUH BKJIOYATh ATy TEMY

5 |Kunemarnueckue CBsI3M (HEpacCTSDKUMOCTh  HUTEH, 11
CKOJIbYKEHUE 0e3 OTpHIBA, JIBUKEHUE 0e3

HpOCKaJ'IB3BIBaHI/I5{). IInockoe nBu>xXeHHE TBECPAOTO TECJIa

2. MyHHMIMIIAJTbHBIN 3TaN 0JIMMITHATBI 11-12 |3agay Ha JMHAMHKY
Marematuka! [Ipoiinensl TPUTOHOMETPUUYECKHUE OBITH HE J0JI’KHO!
dyHkmu (Sin, COS, tg) IBOWHOTO yriia, METOIbI PELICHUI

YPaBHEHHUI BBICOKHMX CTEIICHEN

6 |/unamuka martepuanbHoi Touku. Cunbl. Bekrtopnoe | 12

cokeHue cuil. 3akoHbl HeroTOHA

7 | JluHaMHKa CUCTEM C KHHEMAaTHUYCCKUMU CBSI3IMHU 12-1
3. PernoHajibHbIii 3TAN OJIMMIHAIBI 1 Honyckatores 3amaum Ha
B OJMMIHMAJAX PETHOHAIBHOIO M 3aKIIOUYUTEIBHOIO JUHAMHUKYy  Marepuaib-
JTana MOTyT OBITh 3a/ladyd Ha CIIOKEHHE YCKOPEHUH B HOU TOYKH! Host
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Tema

Mecay

Ilpumeuanusn

Pa3HbBIX MOCTYHMATECJIbHO ABWIKYIIUXCA CHUCTEMAX

oTcyucTa

IKCICPUMEHTAJBHOI'0

Typa: [Inockue 3epkana

I'paButanus. 3axkoH BcemuphHoro tsarorenus. llepas
KOCMHUYECKasi CKOPOCTb. lleperpy3ku u HEBECOMOCTD.

LenTp TsKECTH

(@)78)131 TPCHUA. Cutel COIIPOTUBJICHHUA IIPU IBHUIKCHHUH B

KHUAKOCTHU U ra3c

1-2

10

Cunbl ynpyroctu. 3akoH ['yka

11

Nmnynbsc. 3akoH coxpaHeHus ummynbca. LleHTp macc.
Teopema o [BUXKEHUM LeHTpa Macc. PeakTuBHOe

JIBIDKEHHE

2-3

12

Pabora. MomHocts. OHeprus (rpaBUTallMOHHA,

neOpPMUPOBAHHON TIPY)KUHBI). 3aKOH COXpPaHCHHS
SHEpPruu. YIpyrue M HEyNnpyrue B3auMOICHCTBHUSL.

Juccunanus sHepruu

34

13

Craruka B ciyyae HenapauiedbHbIX CHI. Y CTOMYMBOE U

HeyCTOI‘/’I‘{I/IBOG paBHOBCCHC. MeTton BHUPTYaAJbHbIX

NepeMEILCHU I

4. 3aKJIIYNTEIbHBIA 3TANl 0JIMMITHAALI

Matematuka! He 00s13aTeIbHO, HO 1IE€JIECO00PA3HO B
WHIUBUIyaJIbHOM MOPSAKE U3Y4Y€HHE MPOU3BOJHOM, €€
¢dusnaeckoro cMmeicia. [TpolaeHsI Tporpeccu.
Ouzuka! He 00s13aTeIbHO, HO 11€1€CO00PA3HO U3yUEHUE
CHUJ HWHEpIHUHU, JEeUCTBYIOIIUX a) B PABHOYCKOPEHO
MPSMOJIMHENHO JBUKYIIUXCA CUCTEMAX OTCUETA;

0) Ha OOBEKTHI,

HCTIOABM)KHBIE B PAaBHOMCPHO

Bpalllaromunuxcs CUCTEMax OTCYETA

J1st  3KCIepHMMeHTA Ib-
Horo typa: CtpoOocKoIL.
Jlamrel HaKaJIMBaHUs,
JUOJbI B T.4. CBETOAUOAbI

(ua ypoBHe BAX)

14

Mexanuueckue konedanus. MastHuk. ['apmoHnyeckue
kosiebanus. Bomusl. Onpenenenus nepuoja kojaeGaHuid,

AMIUIMTYABI, JJIMHBI BOJIHBI, T-IEICTOTI)I)

OCHOBHBIE TIOHSTUS U
ompenenenus. bes 3amau
Ha pacueT NnepuooB u 0e3
bopmyn

MAassTHHUKOB

MIEPUOJIOB

15

OCHOBBI aTOMHOM U sIIEpHOH (PU3UKH

OcHOBHBIE TOHATUA 0€3

hopmy

20




10 KJIACC

B 10 xmacce cymectByer aBa Tuma mporpamM. Ilo ogHOMY M3 HHX MEpBBIE MECSIIBI
YIIIYyOJICHHO TOBTOPSIETCS MeXaHHKa. M IuIe K KOHIly MepBOro MOJIYrOAMs HAYWHACTCS M3ydeHHE
ra3oBbIX 3aKOHOB. 3aKaHYMBAETCS TOJ[ AJNEKTPOCTATUKOW M KOHJeHcaTopamu. Bech ocranbHOMN
MaTepuai — MOCTOSHHBIN TOK, MAarHUTHBIE SIBJIICHUS, IEPEMEHHBII TOK, ONTUKA, aTOMHAS U siiepHast
¢u3uka u3yqaercs B 11-M kiacce.

B tex mikonax, rae B 9-M Kiacce Benach npeanpoduibHas MOATOTOBKA, BBICBOOOXKIAETCS
JIOTIOTHUTEIFHOE BpeMs (3a CUET CYIIECTBEHHOTO COKPAIEHUS YacOB Ha TOBTOPEHUE MEXAHUKH) U
MPAKTUYECKH Cpa3y HayMHAeTCsd H3Y4YeHHE MOJICKYJISIpHON (U3MKM Ha YriayOJIEHHOM YpOBHE.
Bo BTOpOM moOyroguu MOJHOCTBIO M3Y4aeTCsl 3JEKTPOCTATHKA W 3aKOHBI MOCTOSHHOTO TOKA.
3akaH4YMBAETCS TOJ MArHUTHBIMH SIBICHMAMU O€3 UW3yueHHs CaMOMHIYKUMH M KaTylleK
WHAYKTUBHOCTH.

[Ipennaraemplii maaH, B IENAX ONTUMHU3ALUMU TOATOTOBKM HAIIMOHAIBHBIX COOPHBIX
K MEXyHApOJHBIM OJIMMITHA/IaM, OPHEHTUPYETCS HAa BTOPOW THUI MPOTpaMM. 3a CUET BBIIEICHUS
I[BETOM TE€X TE€M, KOTOphIE MOTYT M3ydaThCs IMO3JHEE B HEMPO(PHUIBHBIX KIACCaX, YUUTHIBAIOTCS
UHTEPECHI MOCIETHUX.

PexoMenoBaHHbIE Y4€OHUKH U IPOTPAMMBL.

1. Kozen C. M. ®uzuka 10-11. [Tocobue mis yyammxcst 1 aOUTYpUEHTOB (B IBYX YacTAX). —
M., Muemosuna. 2010.

2. Msxkues I'. 5I. ®dusuka (1. 1-5). — M., [Ipoda.

3. ®usuka-10 nmox pen. A. A. ITunckoro. — M., IIpocsenienue.

No Tema Mecauy Ilpumeuanusn

1 |Ta3oBbie 3akoHBIL. M3ompouecchl. 3akoHbl JlanbToHa U 9

Asoranpo. Temneparypa

2.1 | OcnoBel MKT 10
2.2 |lloTeHnmanpHasi HEPTUs B3aMMOJEHCTBHS MOJICKYIL 10 | OcHoBHbIe TIOHATHS 0e€3
IIpencraBnenue o HEUIEATBHOM ra3e bopmyn
1. llIkoJIbHBIN 3TAN OJIUMIHABI 10 | Be3 ra3oBbIx 3aKOHOB!
3 | TepmommHamuka.  BHYTpeHHsiT ~ SHeEprust  Trasos. 11

KonnuecTtBo TemnoTsl. 1- 3aKOH TEpPMOIUMHAMMKM.
Tennoemkocts. AnuabatHbiii mpouecc. L{ukmuueckue

npoueccsl. [{ukn Kapro

4 | HacpluieHHbIE TTapbl, BIAKHOCTh 11

2. MyHHIMTIAJIbHBINA 3TANl OJTUMIHAIbI 11-12 | Be3 razoBbIX 3aKOHOB!
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No Tema Mecay Ilpumeuanusn
5 |IloBepxHocTHOEe HaTspkeHue. Kammusipel. KpaeBoit 12
yros. CMauuBaHue U HeCMaylBaHHe
6 | Dnekrpocratuka. 3akoH Kymona. Dnekrpudeckoe mone. | 12-1
Hanpsixennocts. Teopema 'aycca. Ilotennuan
3. PernoHajabHBIN dTAll OJIMMITHAABI 1 Bo3moxHBI 3amaum  Ha
MKT, razoBble 3aKOHBI
TEPMOAMHAMHUKY.
[MK/I0B M BJIAKHOCTH
Her!
7 |IIpOBOIHUKH U JUANEKTPUKH B DIIEKTPOCTATUYECKUX 1
TOJISIX
8 | Kongencatopsl. CoerHeHHsI KOHACHCATOPOB. DHEPTUs 1
KoHzeHcaropa. OObeMHass  MJIOTHOCTb  SHEPTUHU
ANEKTPUYECKOTO OIS
9 | BAC. Metoasl pacueTa IeTei MOCTOSTHHOTO TOKA (B T.4. 2
npaBuia Kupxroda, Meroabl y310BBIX NOTCHIIHMAJIOB,
SKBHUBAJIIEHTHOTO MCTOYHHKA, HATOXKEHHS TOKOB U T.IL.).
Henunennbie anemMeHTsl
10 | PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO TOKA 3
11 | DnexTpuyeckuii TOK B cpeax. DIEKTPOIN3 4
4. 3aKJII0YNTEIbHBIA 3TAll OJITUMITHAALI. 4 Has JIKCIIEPUMEH-
Matemaruka! B pu3mar. kiraccax mpoiiieH Jiorapupm TaJbHOTO Typa:
Konpgencaropsi,
TPaH3UCTOPBHI.
N3meputenbHbie
MPUOOPHI: TICUXPOMETP
12 | MarautHOe moje moctossHHoro Toka. Cuisl JlopeHna u 5

Amnepa
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11 KJIACC

B 11 xmacce npuaepxuBaeMcs JOruKH BeIOpanHoii B 10 kiacce.

1. Kozen C. M. ®usuka 10-11. [Tocobue mis yuammxcs v aOUTYPHEHTOB (B ABYX 4acTsX). — M.,

Muemosusa. 2010.

2. ®usuka 11 mox pexn. A. A. Ilunckoro. — M., IIpocBemienue.

3. Mskwuies I'.5. ®usuka (1. 1-5). — M.: JIpoda.

Ha 3axmrounTensHOM 3Tame MOTYT TPEIaraThCs
3aj1a4u Ha 3aKoHbI Kemiepa u ceprdeckue 3epKkaa.

Marematuka! ITpoitaeHbl HHTETpaIbl

No Tema Mecay Ilpumeuanusn
1 |3akon wunayknuu @Dapanes. BuxpeBoe mone. 10 Ecam  Bropoit stam B
WNunykruBHOCTH, KaTymiky, R,L,C - enu nekaope, TO MOKHO
BKJIIOYATh ATY TEMY
1. IIIk0JIBLHBIN dTAl OJIUMITHAABI 10
2 | KonebOaHust MexaHW4YECKHE U DJICKTPUIECKUE 11
2. MyHMUIMOAJTbHBIA 3TAN OJIUMIHABI 11 Be3 TeMbI ko1e0anusa!
Marematuka! ITpoiineHsl norapugmsl.
3 | Ilepemennslii Tok. Tpanchopmarop 11
4 | DneKTpOMarHUTHBIE BOJIHBI 12
5 |T'eomerpuueckas onTtuka. 3epkana (IUIOCKUE U 12
chepuueckue). 3akoH Cuemna. [Ipuzmbl
®opmyna TOHKOM  JMH3bL.  CHCTEMBI  JIMH3. 12
OnTrueckue npudopsl. Ouku
3. PermoHa/jbHbIi 3TaN 0JIMMIUA/bI 1 be3 ¢popmyJibl 1uH3
Matematuka! [IpoiiieHsl MPOU3BOIHBIE
6 | BonnoBas ontuka. Untepdepentus. dudpakius 1-2
7 | Teopust OTHOCUTETHHOCTH 2
8 | OcHOBBI aTOMHOM M KBaHTOBOM (PU3UKHU 3
9 | Snepnas dpuzuxa 4-5
4. 3axka04YNTeJLHLINA dTAN 0JMMINALI 4 JJ1s1 3KCnIepuMeHTAIbHOT O

Typa: I'enepatop
MEPEMEHHOTO HaNPSIKCHHUS,
octutorpad, nasep,
KaTyIIKd HMHIYKTUBHOCTH,

TU(PPaKIHOHHBIE PEIIETKH
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