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YTBep)K)leHLI Ha 3accaJaHuu HEHTpaﬂbHOﬁ ﬂpe}:[MeTHO-METOZ[I/I‘IeCKOﬁ KOMHCCHH

BCEPOCCHIICKOI oTAMNINAIBI MKOJIbHUAKOB M0 pusuke 09.06.2022 r. (IIporoxosa Ne 11).

BBenenne

Hactosiimue  pexoMeHIanuu 1O  OpraHM3aliii ¥ TPOBEJCHHWIO  IIKOJBHOTO U
MYHUIIMIAIBHOTO 3TAloOB BCEPOCCHICKON ONMMIUAAbl IIKOJIHHUKOB (Jajiee — OJMMIIMAJA) IO
¢u3uKe cocTaBleHb B cOOTBeTCTBUU ¢ llopsakom mpoBeneHHS BCEPOCCUUCKON OTMMITHAIBI
ITKOJLHUKOB, YTBEPXKICHHBIM TpuKa3zoM MwunucrepcTBa npocsererHus PO ot 27 wosops 2020 r.
No 678 «O0 yrBepxknennn [lopsika mpoBeAeHUST BCEPOCCUICKOMN OJTMMITHA B ITKOJIBHUKOBY .

Omuvnuana mo (U3MKE MPOBOJUTCS B IIENSX BBISBICHUS W Pa3BUTHUS y OOYyYarommxcs
TBOPYECKUX CIIOCOOHOCTEH M MHTEepeca K HayYHOW (HAyYHO-HCCIIEIOBATENBCKOM) NESITeTbHOCTH,
MpoTaral/ibl HAyYHBIX 3HAHUU.

3aaun OMMITUAIBI: BRISBIIEHUE U PA3BUTHS Y O0YUAIOMINXCS TBOPUECKUX CIIOCOOHOCTEH U
WHTEpeca K HayuyHOU (HayuHO-HCCIIeI0BaTeNIbCKON) AeITeIbHOCTH, Iponaralbl Hay4HbIX 3HAHUH.

OnumMmnuaga mpoBoIUTCS Ha Tepputopun Poccuiickoit denepanum.

Pabouum sS36IKOM MPOBEICHUS OJIUMITUAIBI SIBIISIETCS] PYCCKUI SI3BIK.

Yyactne B ONUMIIKAAEC WHIUBUIAYATbHOE, OJUMIHNAJHBIE 33JaHUS  BBITOJIHSIOTCS
YYaCTHUKOM CaMOCTOSITEeNILHO, €3 TTOMOIIH MTOCTOPOHHUX JTUII.

Cpoku OKOHYAHHS STAloOB OJUMIHUAJABI: INKOJHHOIO JTala OJIMMIIMAIBl — HE IO3/Hee
01 HOsOPS; MYHUIIMIIATHHOTO 3Tara OJIMMIINA/IBI — HE To3Hee 25 1eKadpsl.

[IIxoMpHBIN ATAI OJIMMITHAJIBI TIPOBOJUTCS IO 3aJJaHUsIM, pazpadoTaHHbM i1 7-11 Kimaccos,
MYHHUIIUNATBHBIA — Ui 7-11 kiaccoB. YYacTHHK KaKIIOro ATana OJUMIHUAIBI BBINOJIHSIET
OJIUMITMAJHBIE 3a/1aHusl, pa3padoTaHHbIe AJIs Kjlacca, IporpaMMy KOTOPOrO OH OCBaMBaeT, WK JUIs
Oojiee cTapmIMX Ki1accoB. B cilydae MNpOXOXKIEHUS YYaCTHUKOB, BBHINOJHUBIINX 3a/aHUS,
pa3zpaboTtaHHble AJisi O60jee cTapliuX KJIacCOB MO OTHOUICHHIO K T€M, IPOrpaMMbl KOTOPHIX OHH
OCBaMBAIOT, HA CJIEAYIOUIMHA 3Tanm OJMMIIMNA/bI, YKa3aHHbIE YYAaCTHUKH M Ha CJEIYIOIIUX dTarax
OJIUMIIUAJbI BBIMOJIHSIIOT OJUMIIHNAAHBIE 3aJaHus, pa3paOOTaHHBIE NJs Kjacca, KOTOPBIM OHU
BbIOpaAIM Ha MpeIbLIYIIEM dTalle OJIMMIIUAJIbL, WK O0Jiee CTapIIuX KIaccoB.

JlomyckaeTcsi IEHTPaIU30BaHHOE TMPOBENCHUE MIKOJBHOTO 0JTamna ¢ [OpUMEHEHHEM
“H()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA.

MeToauyeckie pEKOMEHJALUU BKJIIOYAIOT: METOJUYECKHE IOAXOJAbl K COCTABJICHUIO
ONIUMITUATHBIX 33JaHA{ WIKOJFHOTO M MYHHUIIMIAIGHOTO DJTaloOB OJMMIINAABI; PUHIUIBI
(dhopMHUpOBaHHS KOMIUIEKTOB OJHMITHAIHBIX 3aJaHUM; HEOOXOIMMOE MaTepHallbHO-TEXHHYECKOe
oOecrieyeHre [UIsl BBINOJHEHUS OJMMIIMAIHBIX 3aJaHUil; NepeueHb CIPABOYHBIX MaTepuasoB,
CPEJICTB CBSI3M M DJIEKTPOHHO-BBIYMCIUTENBHON TEXHUKH, Pa3pelIeHHBIX K HCHOJIB30BAHUIO BO
BpeMsI IPOBE/ICHUS OJIMMITUAIbL; KPUTEPUH M METOJMKY OLIEHUBAHUS BBITOJHEHHBIX OJIMMIINATHBIX

3aI[aHHfI, NEepCUYCHb PCKOMCHAYCMbBIX UCTOYHUKOB IS TIOATOTOBKU HIKOJIBHUKOB K OJIMMIIMAC.
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JlonoHUTENRHYIO WH(OPMAIIUIO MO MPEACTaBICHHBIM METOUYECKIM MaTepraliaM MOKHO
MOJIYYUTh 10 JJIEKTPOHHOW mouTe, oOpaTWUBIIUCH MO ajpecy: valera-valera-63@mail.ru B
HEHTPAIBbHYIO IPEIMETHO-METOINYECKYIO KOMUCCHIO BCEPOCCUIUCKON OJIMMITAAIBI ITKOIBHUKOB TI0

¢buznke.

1. llpuamunel GopMHUPOBAHHSA KOMILIEKTOB OJUMITHAAHBIX 3aJaHUIl U MeTOIUYECKUE
MOAXO0JbI K COCTABJICHUIO 3aJaHUII IIKOJbHOI0 3Tana 0JUMIIHAIbI

1.1. IlpuHIMNIBI (POPMHUPOBAHUSA KOMILIEKTOB OJIMMITHATHBIX 3aJaHUIl

B KOMIIIEKT OMUMIUAMHBIX 3alaHuil TEOPETHYECKOro Typa OJUMIHUAABl 10 KaXKIOu
BO3PACTHOM IpymIie (KjIaccy) BXOIT:

— 0OJaHK 3aIaHMui;

— OJIaHK OTBETOB;

— KpUTEpHUH U METOJIMKA OIICHUBAHUSI BHITOJHEHHBIX OJMMITHA/IHBIX 3aJaHuH.

[Ipu cocTaBieHnM 3aqaHWii, OJIAHKOB OTBETOB, KPUTEPUEB U METOIWKH OIEHUBAHUS
BBITIOJTHEHHBIX OJTMMITHATHBIX 3aJlaHuil HEOOXOAMMO COOJIIONAaTh €IUHBIA CTHIh OQOPMIICHHUS.
PexomeHryeMble TeXHUYECKHE TTapaMeTphl 0(hOPMIICHUS MaTepPHAJIOB:

— pa3mep Oymaru (popmar mucta) — A4;

— pa3Mep MoJielt CTpaHuIl: MpaBoe — 1 cM, BepxHee U HUXKHEE — 2 MM, JIEBoe — 3 ¢M;

— pa3mep KOJOHTUTYJIOB — 1,25 cM;

— OTCTYI MepBoi cTpoku ab3amna — 1,25 cM;

— pa3Mep MeXCTPOYHOIo MHTepBaia — 1,5;

— pasmep mpudra — Keriap He MeHee 12;

— tun mpudta — Times New Roman;

— BbIPaBHMBAHUE — M0 HIHPUHE;

— HyMepamnusi CTpaHUIl: CTPAHUIIBI JIOJUKHBI OBITh NMPOHYMEPOBAHBI apaOCKuMu nudpamMu B
LEHTpPEe HIKHEH vacTH Jucta 0e3 TOYKM ¢ COOJIIOJEHHMEM CKBO3HOM HyMepaluu KO BCEMY
JIOKYMEHTY;

— TUTYJBHBIA JIUCT JIOJKEH OBbITh BKJIIOYEH B OOIIYyI0 HyMepaluio CTpaHHUll OJlaHKa OTBETOB,
HOMEp CTPaHUIIbI HA TUTYJIHLHOM JIUCTE HE CTaBUTCS;

— PHUCYHKH M U300paKeHHUsI JTOHKHBI OBITh XOPOIIETo pa3pelieHus (KauyecTBa) U B IIBETE, €CIIN
JAHHOE YCIIOBHE SIBIISIETCS MPUHIIUIIAATIHLHBIM U HEOOXOAUMBIM JJIs1 BBITIOJTHEHUS 3a/1aHUH;

— TabJIMIbBl U CXEMbl JIOJDKHBI OBITH YETKO O00O3HAUEHBI, CIPYNIHUPOBAHbl U PAIMOHAILHO
pa3MeIIeHbl OTHOCUTETHHO MapaMeTpOB CTPAHHUIIBI.

brnanku 0TBETOB HE JOJKHBI COJIEpKATh CBEJCHHM, KOTOpPhIE MOTYT PAaCKpbITh COJIEp KaHUe

3aJ[aHUi.
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[Ipu pazpaboTke 6J1aHKOB OTBETOB HEOOXOIUMO YUUTHIBATH CIIEAyIOIIee:

— TEepBBIA JKUCT OJaHKA OTBETOB — TUTYJIBHBIA. Ha THUTYJIRHOM JIMCTE MOKHA COAEPIKATHCS
crenyrormas uHpopmanms: ykazaHue 3Tana OJMMIUAAb! (MIKOJIBHBIA, MYHUIIMTIATBHBIN); TEKYITHI
yY4eOHBIN TOJ; TOJe, OTBEICHHOE IO/ KOI/Mu(p yJacTHWUKA; CTPOKH IS 3arlOJIHEHWS JaHHBIX
yugactHuKOM (D.1.0., Ki1ace, motHOe HANMEHOBAaHHE 00Pa30BaATEIFHON OpTaHU3aIliN );

— BTOpPOW W TOCIEIYIOIINE JUCTHI COJepKaT MOJie, OTBEJCHHOE MOJI KOJ/MH(p yJacTHHKA;
yKa3aHHe HOMEpa 3a/laHusl; TOJie ISl BBHIIOJHEHHS 3a/laHusl YYaCTHUKOM (pa3lIMHOBAHHBIN JIKCT,
Tabiuia, cxeMa, PUCYHOK, U T.J.); MAaKCUMAJIbHBIA OaJljl, KOTOPBI MOXET MOJYYUTh YYAaCTHHK 3a
€ro BBHITIOJHEHHE; TOoJie JJIS BBICTaBICHUs (akTUdeckn HaOpaHHBIX OaJUIOB; MOJ€ JJS MOJIMUCH
YIEHOB JKIOPH.

1.2. Mertoan4yeckne MOAXOAbI K COCTABJEHHIO 33JJaHUIl TEOPeTHYECKOro Typa
MIKOJLHOTO 3TANA OJTHMITHAIBI

3amaHus TEOPETHUECKOro Typa OJUMIHAIBI COCTOAT U3 3aJad, TeMaTHKa KOTOPBIX
COOTBETCTBYET pazfenam Gu3uku coriaacHo [Ipumoxkenuro 4.

MuHuMaIbHBIH YPpOBeHb TpeOoBaHMIl K 32/IaHISIM TeOPeTHYECKOro Typa

Jlmst TeopeTHdeckoro Typa MIKOJIBHOTO JYTAama OJUMIHUAIBI MPEIMETHO-METOIUYECKUM
KOMHUCCUSIM HEOOXOIMMO pa3paboTaTh 3alaHus, CcoJAep)Kalllie YHMCIO 3ajad, YyKa3aHHOE B

HUKenpuBeIEHHON Tabiuie. Ha ux perienne yuacTHUK MOXKET 3aTpaTUTh BpeMsl, YKa3aHHOE B ATOMI

e TabnuIe.
7 Kyacc 4 3amaun 90 MmuHYT
8 kiace 4 3anaun 90 MuHYT
9 kiacc 4 3amaun 120 munyT
10 xmacc 5 3aga4 150 munyT
11 xnacc 5 3amay 150 munyT

3aaHusl TEOPETHUUECKOI0 Typa HIKOJBLHOTO 3Tana OJMMIMNA/Ibl JOJIKHBI ObITh pa3paboTaHbI
OTZIEIILHO JJIS KaXKJI0TO Kiacca (mapasijiein).

B 3amanus Henp3s BKIIOYATH 33Jauyd O pasaenaM (U3UKH, HE W3YYCHHBIM B
COOTBETCTBYIOIIEM KJIaCCE K MOMEHTY MpoBeJeHus onumnuaasl (cM. [lpunoxenue 2);

3ajaHusl OJMMIMAAbl JOJDKHBI OBITh PA3JIMYHON CIIOKHOCTH JUISl TOTO, 4TOOBI, C OIHOU
CTOPOHBI, IPEJOCTABUTh NIPAKTUUECKH KaXK/IOMY €€ YYaCTHUKY BO3MOXHOCTb BBIIIOJHUTH HanboJee
MpPOCThIE W3 HUX, C JAPYrod CTOPOHBI, JOCTHYh OJHOW W3 OCHOBHBIX IeJel OJUMIHAIbI —
ompesieNieHUss HanOoJiee CIOCOOHBIX YYacTHUKOB. JKenaTenbHO, YTOOBI C MEPBBIM 3aJaHUEM
YCIEITHO CIPaBIsIUCh 0KoJIo 70% ydacTHHKOB, CO BTOpPHIM W TpeTbuM — okoyio 50%, a ¢

MMOCIICAHUMU — JIYUYIIUC U3 YUHACTHHUKOB OJIUMITIUAABI.

775




Baxwno cobmoaats TeMatndeckoe pazHooOpasue 3a1aHui.

[lenecoobpa3Ho, 4YTOOBI TeMaTWKa 3aJaHui OblIa Pa3sHOOOpPAa3HOW, IO BO3MOXKHOCTH
OXBAaTHIBAIOITCH BCE TPOUICHHBIC Pa3IeiIbl KOJIEHON (H3UKH.

B 3amanust MOJDKHBI BKIIFOYAThCS 3a7aud, UMEIOIINE MpUBJIEKaTeIbHbIC, 3alOMUHAIOITHECS
(bOpMYIMPOBKH.

OopMyIMPOBKH 3a7ad JOJKHBI OBITb KOPPEKTHBIMU, YETKUMHU U MOHSITHBIMU JUIS
YYaCTHUKOB. 3a/laHusl HE JIOJDKHBI JIOMYCKaTh HEOJIHO3HAYHOCTH TPAKTOBKH YCIIOBUH. 3aJaHus HE
JIOJI’KHBI BKITIOUATh TEPMUHBI U TIOHATHS, HE 3HAKOMBIE YUYalllUMCsl TJAaHHOW BO3PACTHON KaTErOpHH.

Kenarenbno, 4TOOBI KaXkAas U3 3a7a4d OIIEHUBATIACh UCXOS U3 OJIMHAKOBOTO YHcia 0alioB
1 OBLIO U3BECTHO, MAKCHUMAIILHO BO3MOXHOE YHCIIO OAIIOB 3a TP B LIEJIOM.

3ajanns HE JOHKHBI HOCHUTH XapaKTep OOBIMHON KOHTPOJIBHOW pabOTHI MO pPa3IMYHBIM
pazjienaM MIKOJIBHOHN MPOrpaMMBbl.

KenarenpHo Hamwume XOTsS ObI OJHON 3a7aud, BBIABISIONIEH CKIOHHOCTh K HAy4YHOU
JESITEIbBHOCTH U BHICOKHH YypOBEHb MHTEIIEKTYaIbHOTO PA3BUTHUS YUACTHUKOB.

Hepomyctumo Hanmuuue 3agaHuil, IPOTUBOPEYAIINX TPABOBBIM, 3TUYECKUM, SCTETHUECKUM,
PENUTHO3HBIM HOPMaM, JIEMOHCTPUPYIOLTUX aMOpajibHbIE, IIPOTHUBOIIPABHBIE MOJIETH TOBEJICHUS U
T.IL.

3amaHusi OJIMMIHNABI HE JIOJKHBI COCTABISTHCS HA OCHOBE OJIHOTO MCTOYHMKA, C IIEJIBIO
YMEHBIIEHUS PHUCKa 3HAKOMCTBA OJHOTO HJIM HECKOIHKHUX €€ YYaCTHHKOB CO BCEMH 3a/layaMy,
BKJIIOUEHHBIMH B BapuaHT. JKenarenbHO HCIOJIb30BaHUE PA3NUYHBIX HMCTOYHUKOB, HEU3BECTHBIX
Y4aCTHUKaM OJIMMIIAAJIbL, JINOO BKIIIOYEHNE B BApHAHThl HOBBIX 3a/1a4.

B 3anmanus 115 yyanmxcst 7 KJaccoB, BIEPBbIE YUACTBYIOUIMX B OJIMMIIMAJIAX, JKEJIATEIbHO
BKJIFOYATh 3aJ]a4M, He TpeOyIoIue CI0KHBIX (MHOTOCTYIIEHYATHIX) MATEMATHUECKUX BBIKIAI0K.

[Ipn pa3paboTke KpUTEpUEB W METOAWKH OIICHUBAHMS BBINOJHEHHBIX OJIMMITHAAHBIX
3aJJaHUi Ba)KHO PYKOBOJICTBOBATHCS CIEAYIOIUMU TPEOOBAHUSIMMU:

— MOJIHOTa (JOCTaTOYHasl JeTanu3allis) OMHCAHWS KPUTEpUEB M METOJUKH OIICHHWBaHUS
BBIIIOJIHEHHBIX OJIMMIIMAIHBIX 3aJJaHUI U HauKClIeHus: OaJlIOB;

— IOHATHOCTb, NOJIHOIICHHOCTL U OJJHO3HAYHOCTh NPUBCACHHBIX HHIUKATOPOB OLICHUBAHUS.
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2. lIpunuunst popMupoBaHHs KOMILIEKTOB OJMMIIHATHBIX 321aHUII U MeTOAUYECKHE
MOAX0AbI K COCTABJIEHHIO 32/IaHHII MYHUIIUNIAJILHOT0 3TANIA OJIUMITHA/IBI

OcHOBHBIE  TPUHIUIBI  (OPMHPOBAHHMS  KOMILUICKTOB  OJMMITMAIHBIX  3aJaHWid W
METOAMYECKUE TMOAXOJbl K COCTABJICHHUIO 3aJlaHMl MYHUIMIAIBHOIO HTama OJUMIIUAJIbI
COOTBETCTBYIOT aHAJOTUYHBIM HMPUHIUIIAM M TOJX0JIaM IIKOJBHOIO 3Tara, MPUBEIEHHBIM B 1. 1.
MPA 3TOM CJIeAyeT YUYUTHIBATH PsAJl OTIMYMA. B 3amaHne MyHHIIMIAIBHOTO ATama PeKOMEHIYeTCs
BKJIFOUEHHUE OJHOM NICEBIOIKCIEPUMEHTAIIBHON WM SKCIIEPUMEHTAIIBHOM 3aaun. [Ipeanonaraercs,
YTO OKCHEpUMEHTAJIbHAsl 3ajJada COJEpPXKHUT THpocTeiiee oO0opyJoBaHHE, a B IICEBIO-
AKCMIEPUMEHTATBHBIX — MPUBOMAATCS TAOIHMIBI ¢ IKCHEPUMEHTAThHBIMU JIAHHBIMH W ONHUCAHHE
skcriepuMenTa (cM. [pmnoxenue 1).

[IpeamMeTHO-METOAMYECKAM KOMHCCHSM HEOOXOIMMO pa3padoTaTh 3aJaHus, COCTOSINHIE U3
YeThIpeX 3a7ad Uil ydamuxcs 7 U 8 KJIaccoB, U MATHU 3a1a4 JUis yyamuxces 9-11 kimacco, npuuém
PEKOMEHTyeTCs OJIHY 3aJiady JeNarTh MCeBA0IKCIEPUMEHTATHLHON WM SKCIIEPUMEHTAIILHOM.

3amaHusl TEOPETUUYECKOTO Typa MYHHUIHMMIAIBHOTO JTana OJMMIIHAIARI JOJDKHBI OBITh

pa3paboTaHbI OTACIBHO TSI KaXA0T0 Kiacca (Tapaiesnn).

3. Heo0OxoaumMoe MaTepHAJbLHO-TeXHHYecKOe o0ecrevyeHne /Jf  BbINOJHEHHS
OJIUMITHATHBIX 32JaHUH MKOJLHOT0 YTANIA OJTUMITHA/IBI

Jis  mpoBeneHHWS BCEX MEPONPUATHA ONMMIIHAAIBl HEO0OXOJAWMa COOTBETCTBYIOINAS
MaTepHuaibHas 0a3a, KoTopasi BKIIIOUaeT B ceOst DIIEMEHTHI JUISI TPOBEICHUS TEOPETHUECKOTO Typa.

XKemarenpHo 00ecneUnTh YYaCTHHKOB pYYKaMH C YEpHWIAMH OJHOTO, YCTAHOBIICHHOTO

OpraHu3aTOpPOM I[BETA, JINHEHKAMH.

4. Heo0xoquMoe MaTepHAJbLHO-TeXHHYeCKOe o0ecrevyeHne /s BbINOJHEHHS
OJIUMITHATHBIX 32JaHUH MYHUIMNAIBHOI0 3TANa 0JIUMIHAIBI

Jnst mpoBeneHUsT BceX MEpPONPUATUN  OJUMIMAAbl HeoOXOoIuMa COOTBETCTBYIOIIAS
MaTtepuanbHas 0a3a, KOTopas BKJIIOYaeT B ceOsl 2JIeMEHTHI JJIsl MPOBEJIEHUSI OJHOTO Typa B XOJIE,
KOTOpPOr0 y4alllUMCS Hapsily C TEOPeTHUYECKMMHU 3aJadyaMd pPEKOMEHJYeTCsl JaBaTb OJHY
[ICEBJI0KCIIEPUMEHTAIIbHYIO WM SKCIIEPUMEHTAIbHYIO 3a/1a4y € MPOCTEUIIUM 000pyI0BAaHUEM.

KenarenpHo oOecneunTh YYACTHUKOB pyUYKaMH C YEpPHUJIAMH OJHOIO, YCTAHOBJIEHHOTO

OpraHu3aToOpPOM I[BETA, JIUHEHKAMH.
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5. IlepeyeHbp CHpPABOYHBIX MATEPHAJOB, CpPeICTB CBS3M H  IEKTPOHHO-
BbIYHMC/IUTEJIbHOH TEeXHHKH, pa3pelleHHbIX K HCHOJb30BAHHI0 BO BpeMsi IPOBeIeHUS
0JIUMITHABI

[Ipu BBITONTHEHUH 33JIaHUN TEOPETHYECKOTO Typa OJUMITAA]IBI JOIIYCKAETCs UCIIOIb30BAHNE
TOJIBKO HEIIPOIPaMMUPYEMBIX KaJIbKYyJISITOPOB.

3anpemaeTc;1 IMOJIb30BATHLCA ITPUHECCHHBIMU C coboit CpeacTBaMu CBA3H.

6. Kpurepnu 1 MeToINKA ONIEHUBAHHUS BBITIOJTHEHHBIX OJTHMIHATHBIX 3aaHUI

CucrteMa 1 METOJIMKA OTICHUBAHUS OJIMMITMATHBIX 3a/IaHUH JIOJDKHA MTO3BOJISATH OOBEKTHBHO
BBISIBUTH PEATIbHBINA YPOBEHB MOJTOTOBKH YYACTHUKOB OJTMMITHA/TBI.

C yweroM »dTOro, mpH pa3pabOTKe METOAWKH OIICHWBAHUS OJIMMINAIHBIX 3aJIaHHi
MpeIMETHO-METOIMYECKAM KOMUCCHSIM PEKOMEHIYEeTCs:

He nomyckaercs HaumciieHWe mMTpagHBIX OalIOB 3a BBITONHEHHOE 3a/aHue. Takum
00pa3oM OIleHKa BBIMOJIHEHUS YYACTHUKOM JFOOOTO 3aJaHWsl He MOKeT ObITh OTPHIIATEIbHOI, a
MUHUMAaJTbHAsI OTICHKA 32 BBIITOJHEHHE OT/IEIIEHO B3SITOTO 3a/1aHusl paBHa () 6aioB.

Ha omumnuane pomkHa wucnonb3oBaThest 10-0amipHas Imkaiga: Kakjgas 3ajada, BHE
3aBUCUMOCTH OT YPOBHS €€ CIIOKHOCTH, OIleHHUBaeTcs IeiabiM uuciaoM OammoB ot 0 mo 10. Utor
MOIBOJTUTCS TI0 CyMMe 0allIoB, HAOpaHHBIX YYACTHHKOM.

OCHOBHBIE IIPUHIHAIIBI OOCHUBAHUSA IIPUBCACHEI B T8.6HI/II_I€.

bannwi IpasunvHocms (owubounocmn) peutenus
10 [TomHOE BepHOE pereHue
7-9 Bepnoe pemenne. Mmerorcss HeOOIbIIME HEMOYETHl, B IICJIOM HE BIIUSIONIME HA

peuicHuc. I[OHYH_ICHBI apI/I(I)MeTI/IquKI/Ie OIJ_II/I6KI/I, HEC BJIMAIONIHUEC HAa 3HAK OTBETA

5-7 38.}:[3‘13 peuicHa 4aCTU4IHO, UJIK JaHbl OTBCTHI HE HA BCC BOIIPOCHI

3-5 Pemenne conepxkut npobenbl B 000CHOBAHUSX, IPUBEJICHBI HE BCE HEOOXOIUMBIE IS

peUICHUS YPABHCHUA

1-2 PaccmoTpenbl OTAenbHBIE BajKHbIE Clydad IOpPU OTCYTCTBUM pelleHHs] (WU TMpu

OLIMOO0YHOM PEILIeHUHN )

0 Pemenue HeBepHOE, MPOJBUKEHUS OTCYTCTBYIOT

0 Pemenue orcyTcTBYyeET

B Merommueckux = peKOMEHAANMSX 1O  MPOBEACHUIO  OJUMIHUAABI  CIIEAyeT
MPOUH(POPMHPOBATH )KIOPH O TOM, UTO:

a) moboe mpaBuibHOE perieHue oreHuBaeTcs B 10 6amioB. Hegomyctumo cHstue GaiioB 3a

TO, YTO pENICHWE CJIMIIKOM JIMHHOE, WIA 32 TO, YTO pEINIeHWE IIKOJbHUKA OTIMYAETCS OT

NpUBCACHHOI'O B MCTOANYCCKUX pa3pa60T1<ax WM OT Apyrux pemeHHﬁ, HU3BCCTHBIX KIOpU; IIPU
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poBepKe paboThl BAXKHO BHUKHYTH B JIOTUKY PAcCYKICHUH YJYaCTHHKA, OIICHUBACTCS CTETICHD €e
MPaBWIBHOCTH U MOJHOTHI;

0) YepHOBHUKH pabOT HE TPOBEPSIOTCS;

B) €CJIM YYaCTHUK OJMMIIHAJIBI TIPUBOJNT JIBa PEIICHUS, MPUBOISAIINX K Pa3HBIM OTBETaM, TO
mpoBepsieTcsl Xyamee. Hanwuane AByX pa3HBIX PEIICHHWH CBHIETEIHCTBYET O TOM, UYTO YYCHUK HE
CMOT BBIOpATh aJIeKBAaTHYIO MOJIEIh PACCMATPUBAEMOTO SIBJICHUS,

r) onuMmnuagHas paboTa He SBISETCS KOHTPOJIBbHOW paboTO# ydacTHWKA, MOATOMY JIFOOBIE
UCIpaBJeHUs B paboTe, B TOM UYHUCIIE 3aU€pPKUBAHME paHee HAMMCAHHOTO TEKCTa, C MOCIEAYIOIINM
SBHBIM YKa3aHHEM Ha OTMEHY 3au€pKHYTOTrO, He SIBIISTIOTCS OCHOBAHWEM JUJISl CHSTHS OallIoB;
HEJIOMYCTHMO CHSITHE 0alsIoB B paboTe 3a HEaKKYPaTHOCTh 3alUCH PEIICHUI MTPH €€ BHIMOTHEHHH,

1) OayIel HE BBICTABJISIOTCS «3a CTapaHWE Y4YacTHHKA», B TOM YHCIE 3a 3amuch B pabote
00mBIIOrO TI0 00BEMY TEKCTa, HE COACPIKAIIETO TPOABUKECHHN B PEIICHUH 3aa4H;

€) B TIporpaMMe OJIMMITHAABI B 00S3aTENEHOM TIOPSJKE JOJDKHA OBITh IpeTycMOTpeHa
anesusLus;

) B TIporpaMMe OJMMITHAILl HYXKHO TPEIyCMOTPETh CIIOCO0 IOBEICHUS 10 YYaCTHUKOB
OJTUMITUABI ABTOPCKOTO PEHUS 3aaHUiA;

3) IpU pacupeieNieHHH JUIIIOMOB MTOOeUTeel U MPU3EPOB OJMMITHAIBI HY)KHO UCXOJUTH, B
MEepBYIO odYepeab, W3 4YHCIa Y4YacTHHKOB. IIpomeHT HaOpaHHBIX OallioB OT MaKCHMAaThbHO

BO3MOXHOI'O YUUTBIBACTCA, HAYWHAA ¢ pErUOHAJIbHOI'O STalla.

7. UaTEepHeT-pecypchl

1. https://os.mipt.ru CeTeBas onumnuagHas mkona «@usrex peruonam» (7-11 kimaccer).

2. https://4ijso.ru/ CalfT s KaHIUWJAATOB HA MEXKAYHAPOJIHYIO €CTECTBEHHOHAYUHYIO

oymmMnuaay roanopos (1JSO).

3. http://www.4ipho.ru/. CaliT NOATOTOBKM HAIMOHAIBHBIX KOMAaHJ MO (U3UKE U IO

C€CTCCTBCHHBIM HayKaM K MCKAYHAPOAHBIM OJIMMIIHA/IaM.

4. http://potential.org.ru. XKypuan «Ilotenunany.

. http://kvant.mccme.ru. XKypnan «KBant».

. http://physolymp.spb.ru. Onmummuanas: o pusuke Cankr-IletepOypra.

5
6. http://olymp74.ru. Onumnuans YensOunckoit oonactu (OMJI 31).
7
8

. http://vsesib.nsesc.ru/phys.html. Onumnuans: no gusuke HI'Y.

9. http://genphys.phys.msu.ru/ol/. Onummmae! o gusuke MI'Y.
10. mephi.ru/schoolkids/olimpiads/. Onmumnuaznst no ¢usuke HUAY MUDN.
11. http://mosphys.olimpiada.ru/. MockoBcKas 0JIMMITHAa IMKOJTHHHKOB 110 (PU3HKE.

12. http://edu-homelab.ru. Caiit omumnuagHo#t 1mkonsl npu MOTU mo  kypey

«DKCTIepIMEHTAIbHAS PU3UKaY.
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IIpunoxenne 1
IIpumepsnI 3ajaHMiT MYHHIIHIIAJIBHOTO 3TANA OJTUMITHA/IbI
7 KJIIACC
3agaua 3 (aérkasi). Kecrb, a He KopoOouka. B pacnopspkeHMH 3KcliepuMmeHTartopa [roka
OKa3aJiCsl TOHKMM KBaJApaTHBIN JIMCT JKeCTH Maccoi mo = 512 r ¢ aymHoi cropons! L = 80 cm. [mrok
BBIpE3aJl U3 HETO0 HECKOJIBKO KBAJPATHBIX 3ar0OTOBOK € UIMHOM cTOpoHBI @ = 10 cM U caenan u3 HuX
MOJIbIe KYOUKH, U3 KOTOPBIX 3aT€M COCTABHJI OJIMH OOJIBIION KyO C ITTMHON CTOPOHBI 24.
Omnpenenure:
1) Kakoe makcumalibHOE YMCIIO MAJIEHBKIUX KyOUKOB MOYKHO U3TOTOBUTH?
2) Maccy M 6omapimoro xyoOa.
Bosmooicnoe peutenue u kpumepuu oyeHuU8aHus:

W3 naHHOTO JHCTA JKECTH MOYKHO BBIPE3aTh § PSAAOB MO 8 KBAJPaTOB 3aJIaHHOTO pa3Mepa

B Kak71oM. Beero 64 3arotoBku. 1 Gamn
. 512
Macca kax10# 3arotoBku m,, =——=8r. 1 6asn
Ky6uk Oymet cocTosiTh 3 6 Tpaneit 2 Oamra
Macca kyOuka m =6m,_ =48r. 1 6asn

3HauuT, Bcero Mo:kHO OyaeT u3roroBuTh 10 KyOukoB (4 kBagpara octanyres) 2 Oanmia
Ky6 6ynet coctosaTh u3 2x 2 x 2 = 8 KyOUKOB. 2 Oamra

Macca 6oabmoro ky6a M =8m =384r. 1 Gamn

3agauya 4 (nmcepgodkcnepumeHnT). Mmem o0bembl. DKcriepuMeHTATOp [JIHOK B3l MEH3YDKY,
YACTUYHO 3aIl0JHEHHYIO BOJOW, M MOCTaBUII €€ IOJ KpaH, U3 KOTOPOro €XKECEKyHIHO Iajalo IO
OJHOI Karute BOABL 3aTeM OH Hadald (UKCHPOBATh M3MEHEHHE 00BbEMA COAEPKIMOr0o MEH3YpKU V'

OT BpeMeHH ¢. Pe3ynbTarsl n3mMepennii oH 3anéc B Tadauity (tadm. 1).

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

1. Tlocrpoiite rpaduk 3aBUCUMOCTH V OT ¢.
Hcnons3ys mocTpoeHHbIH rpaduK, ONpeenTe:
2. 00BEM BOJIBI, KOTOPBI OBLT B MEH3ypKe H3HAYAIHHO;
3. 00BEM OHOI KaIlu;

4. 00BEM BOJbL, KOTOPHIH OyIeT B MEH3YPKE CIYCTS] 2 MUHYTHI.
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Upumeanue: C‘II/ITaﬁTe, 4TO OOBEMBI KameaeK BOJBI OJIMHAKOBBIE, & OTCYET BpEMCHU BEIETCA C

TOTO MOMEHTa, KaK MeH3ypKa OblIa IIocTaBlIeHa MO KPaH.

8 KJIACC
3agaua 4 (nmceBaodkcnepumeHnT). /Ilunamomerp. VYuenuna 8 kiacca
BBITIOJTHSTA SKCIIEPUMEHTATBHOE 3aJlaHue o WCCJICJIOBAaHHIO
BBITAJIKMBAIOIICH CHJIBI PA3JIMYHBIX KHAKOCTeH. Jlimg »sToro oHa B3sta
IUAJIMHAPUYECKH COCY/l U HAIIUIA B HETO JIBE€ HECMENIUBAIOIINECS KUIKOCTH
IJIOTHOCTSIME P1 U P2 U BBICOTaMU /11 1 h2 cooTBeTcTBeHHO. [locie aToro ona
B3sUIla JIMHAMOMETp, TOJBECHIIa K HEMY MeTa/UIMYecKoe TeJl0 W Hadaya
MEJUIEHHO OITyCKaTh €ro B COCYJ C YKHJAKOCTSIMH. B Tabmuiry oHa BHOCHIIA
MOKa3aHus JWHAMOMETpa F B 3aBHUCHUMOCTH OT TJIyOWHBI TOTPYXKEHUS A
MeTandeckoro tena. Onpenenure:
1. BricoTh! )xunkocteit A1 u ho.
2. O0BeM METaIITHYECKOTO TeJIa.

3. [[10THOCTH KUIKOCTEH p1 U 2.

FH 636363544536 |36]|36]|36]|33]3,0

2,7

2,7

2,7

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

32

31

30

Ilpumeuanue. Metamumdeckoe TeJIO MpeACTaBIseT coboit Kyouk. OOBEM MeTaUIMYecKoro Kyouka

MaJ [0 CPaBHEHMIO ¢ 00BbEMOM cOCyJa, IOITOMY IIPU €ro MOTPYKEHUH B JKUAKOCTU BBICOTHI MX

ypOBHCfI HC U3MCHAIOTCA. HO,I[BCC AUHAMOMCTpa CUUTAaTb HCBCCOMbBIM U npeHe6pe>KI/1Mo MaJIbIM I10

CPaBHEHMIO C pa3MepaMu MeTajuinyeckoro Kyouka. [Ipunsts koadpduuuent g = 10 H/kr.

9 KJIACC

Bagaua 1 (cpeaueii ciaoxHocTn). Yactuunbni rpagux. Ha pucynke npuBengs rpapuk

3aBUCHMOCTH IIPOCKIMHU YCKOPEHUS dx OT BPEMCHHU ¢ AJIs1 YaCTHIBI C MOMEHTA Havdajla Ha6J'IIOI[eHI/IH

0 MOMEHTa €€ ocTaHOBKH. OIlpeneianuTe MaKCUMAJIbHYIO CKOPOCTb Umax YaCTHIIBI U IYTh S

PO ACHHBIN el 3a 15 c.

a.r1 M/Cz

10 15

w

Bosmoorcnoe peuterue.
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B momeHT t=15 c uactuma JoJKHa OCTaHOBUTHCA. K 3TOMy MOMEHTY €€ CKOpOCTh
mmenntes Ha Av = —10 M/c (BemuumHa Av TPOMOPLIHMOHAIBHA IUIOMAAH ToJ rpaduxom a(t)).
3HaUUT HavaIbHas CKOpocTh vo = 10 m/c. Tenepb MOXHO TIOCTPOUTH TIOJTHOIICHHBIH rpaduk v(f).

MaxkcumainbHast CKOpOCTb YacTHIIBI OyJIeT B MOMEHT ¢ = 5 C: Umax = 20 M/c.

[1yTh npoiiileHHBIH YacTUIe COOTBETCTBYET IUIOIAIM 1101 rpaduKkoM v(f): s=175 M.

Ve, M/C
20
10+
t,¢
g 5 10 15

-101

-20
Kpumepuu oyenusanus:
1) Haiineno n3aMeHeHue CKOpOCTH 3a BCE BPEMS IBHIKEHUS 2 banna
2) Haiinena HavaiabHas CKOPOCTh 1 Gamn
3) IMocTpoeH MpaBHIIBHBIA, «KYIBTYPHBIN» Tpaduk v(f) 4 6amna

Bmecto rpaduka Moryr OBITh  HCIOJIB30BaHBI
YpaBHEHMSI JIBUKEHUS M CKOPOCTH JJIS IBYX YYacTKOB
PaBHOYCKOPEHHOTO JBIKeHUS (Mo 1 6aJury 3a Kaxzoe

MpaBUJILHOE yPABHEHUE).

4) HaiineHa CKOPOCTH Dmax 1 Gamn
5) Hatinen niythb s 2 Oamrta
11 KJIACC
3agauya 4 (croxkHas). DiaekTpoaumHamMuka. Yactunma c 3apsaom g = 1,2 B‘* ®
MKK1 wm wmaccoit m=0,8Mr aBmkercs co cKopocteio ©» =100 w™/c

B OJHOPOAHOM 3JIEKTPOMarHuTHOM 1oJie ¢ uHAyknwed B=1mMITn n @———m——p
—_—

Hanpsuk€HHOCTRIO E'=0. Ha pucynke mokasano HampasieHue ckopoctu (f, 11 U

YaCTHIIBI U B pACCMAaTPUBAEMBblil MOMEHT BpeMeHH. Bektop B NepeHMKy/ISspeH U i HANPABIIeH OT
nac. OnmMcaHue CUTYAlMH CIENaHO OTHOCUTEIHLHO HEKOTOPOM MHEPIUANBHOM CHCTEMBI OTCYETA.
[lepeiiném B IPYrylo MHEPHMAIBHYIO CHCTEMY OTCYETA, IBHIKYILYIOCS OTHOCHTEILHO IMEPBOW CO
CKOPOCTHIO U.

1) OnpenenuTe HampaBleHWe W BEIMYMHY YCKOPEHHS YaCTHIBI G B pPaccMaTpHBAEMBII

MOMEHT BO BTOPOii CUCTEME OTCUETA.
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=

2) OmpejieniTe HalpaBjIeHHE W BEJIMYMHY HaNpsHKEHHOCTH monst E' BO BTOpOM cucTeme

oTcuéra.

Bosmooicnoe peuienue:

CKopocTH YacTUIlbI MHOTO MEHBIIE CKOPOCTH CB€Ta B BaKyyMe, IIO9TOMY MOXHO
MI0JIb30BAThCs 3aKOHAMM KJIACCHYECKOW MexaHMKH. V3BeCTHO, 4TO Macca W 3apsiji MHBapUAHTHBI
k cmeHe CO. Tak kak MbI nepexoanm u3 oot UCO B apyryro, To ycKopeHue B Heil OyAeT TeM xKe:
a =ad.

B ucxonnoit UCO 310 yckopeHue coobiaet cuia Jlopenna F = q(E +0Ux E) =qUxB.

Torma BemuunHa yCKOPEHHS |6_i '| =F/m=0,15 m/c*.

Hanpapnenuss CHJIBI ¥ YCKOPEHHS ONPEICNIAIOTCS MpaBWwioM TpaBoii pyku. C  yuérom
MOJIOXUTETHHOTO 3HAKa 3apsi/ia YaCTHITHI — B IUTIOCKOCTH PUCYHKA MEPIEHIUKYIISIPHO CKOPOCTH BBEPX.

B HOBOH cmcTeMe OTCUéTa 4YacTWIld B HAYadbHBIH MOMEHT HEMOBHIKHA, ITOITOMY
MarHuTHasi COCTABIISIOINAs IMOJIsS HA HeE He JEHCTBYET, HO 3aTO TOSBISIETCS CHJIA CO CTOPOHBI
SJIEKTPHYECKON KOMIIOHEHTHI E' .

Cuuta, neiicTByromas Ha yactuiy B HoBoit CO, F'=ma'.

Torna mogyns HanpsoxéaHoctd E'=F'/g=vB=0,1 B/Mm.

HarpaBiienne coBIagéT ¢ HaMpaBIeHHEM YCKOPEHHUSL.

Kpumepuu oyenusanus:

1) Ykazano, uto B pa3abix MCO yckopeHue 4acTHIlbl OJHO U TO JKe 1 Gamn
2) IlpuBenena popmyia s MOTyJIst CruTbl JlopeHTia 1 Gamn
3) 3anucan Bropoii 3akoH HetoTona 1 6ann
4) BbunclieHO 3HaUE€HUE YCKOPEHUS 1 Gamn
5) IlpaBmibHO yKa3aHO HaNpaBlIEHUE YCKOPEHUS 1 Gamn
6) YkazaHo, 4To B HauaJIbHBIM MOMEHT B HOBOM NCO HET MarHUTHBIX CHUI 1 Gamn
7) 3anucan Bropoi 3akoH Herorona B HoBoit ICO 1 6ann
8) IMomy4ena GopMyiaa It MOy BEKTOpA HAPSHKEHHOCTH E' 1 Gamn
9) Beraucien Moayib Hanpsokénnoctd E' B mosoit MCO 1 Gamn
10) Yka3ano HanpaBjIeHHE BEKTOPaA HANPKEHHOCTH noyst E' 1 Gamn

3agaua 5 (mcesaoskcnepument). Ha Mapce. YuamuMces ObUIO IPEUIOKEHO HM3Y4YMTh, KaK Ha
Mapce 3aBUCUT BpeMsl COCKaJIb3bIBaHUsI OPYCKa ¢ HAaKJIOHHOW IJIOCKOCTH 0€3 HayaJbHOU CKOPOCTH
OT yIja €€ HakJIOHa K ropu3oHry. /[nuHa niockoctw L = 60 cM, pa3smeprl Opycka Maibl IO

CPaBHEHHUIO C pa3MepaMH IJIOCKOCTHU. JlaTUMKU KOHTPOJIS BpEMEHH YCTAHOBJIEHBI B CAMOM Hayalle U
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B CaMOM KOHIIE IJIOCKOCTH (M3MEPSIIOT BpeMsl MPOXOXKAECHUS TEJIOM BCel JIMHBI MJI0cKoCcTh). Jist
OIIpeJIeTICHNS! yTJla HaKJIOHA TUIOCKOCTH MIKOJIBHUKH M3MEPSUIN Pa3HOCTh BBICOT H MEXITy BEpXHUM
W HIDKHUM KpasiMH IUTOCKOCTH. Bam pocTynHa Tabnuia ¢ m3MepeHusIMA ydaruxcsi. MI3BecTHo, 94To
g = 4,1 M/c?. Tlonb3ysch Mpe/IoxKeHHBIMU JTAHHBIMU OTIPeIe/THTE:

1) ko3 punmeHT TpeHus Opycka 0 HAKIOHHYIO TIOCKOCTh;

2) Ha KaKoU TUTaHeTe BBIMOIHSUIA Pa0OTy MKOJIHHUKH.

H, cm t, ¢ H, cm t, ¢ H, cm t,c H, cm t, ¢
6 16 26 20,55 36 10,69
7 17 27 18,03 37 9,69
8 18 % 28 17,00 38 10,14

¥aj
9 19 g 29 15,81 39 9,43
= 5
10 2 20 0 30 14,15 40 8,68
= T
11 X 21 31 13,96 41 8,78
(]
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

HporpaMMa BCEpOCCHﬁCKOﬁ OJIUMIIHNAAbI IIKOJIbHHUKOB I10 ll)l/Bl/lKe C YY€TOM CPOKOB

MPOXO0KIACHUA TEM

KoMrutek el

3aJaHui Pa3JIMIHBIX 3TAIlOB OJIMMIIMAJZ COCTABJIAIOTCA 110 NPUHOUITY

«HAKOIINICHHOI'O UTOra» M MOI'yT BKJIIOYATh KaK 3aJa4du, CBA3aHHLIC C pa3AciiaMHi HIKOJIBHOTO Kypca

(I)I/I3I/IKI/I, KOTOPLIC U3YyHAIOTCA B TCKYIICM I'OAY, TaK U 3aJIa4u 110 HpOfII[CHHBIM paHee pasaciiaMm.

BrimeneHabIC KENTHIM IIBETOM TEMEI HE CJIEAyeT BKIIIOYATh B 3aJlaHUs OmKkaien OJIMMITHAJIBbI,

B JaJIbHEUIIE — MOKHO.

B ctonbie «Mecsi yka3bIBaloTCsl TPUMEPHBIE CPOKH (KaJCHIAPHBIA MECSIT) MPOXOKIACHUS

TCMBI.

7 KJIACC

Temrl 3auaTuii OpPHUCHTUPOBAHLI HA HauboIee PacCpoCTpaHCHHLIC y‘-Ie6HI/IKI/I " IporpaMMBbIL.

1. IMepemmkun A. B. ®usuka-7. — M.: Jpoda.

2. I'pomos C. B., Poguna H. A. ®u3uka-7. — M.: [IpocBemenue.

Tema

Mecau

Ilpumeyanusn

N3mepenne Qusndecknx BeawunH. lleHa neireHus.

Enuauner  w3Mepenuit  (GU3WYECKUX — BETHYHWH.

ITepeBon  emunauniy  w3MepeHuid. IlorpemrHocTh

u3MepeHus (00IIe MOHSTHS)

9

Pacuer MOTPENTHOCTH

noTpedyercss  TONBKO  Ha

3aKJIIIOYUTCIIBHOM oTare

omMOuanel B 8 Kiacce!

Mexannyeckoe asuxkenue. Ilyte. Ilepemernenue.

PaBnomepnoe nBmwxkenume. Ckopoctb. Cpemmsis

ckopocTh. ['padmku  3aBucuMOCTEdl  BeIMUUH,
ONMCHIBAIOIMX JBMKeHHe. Pabora ¢ rpadukamu,
B T.4. KyJbTypa mocrpoeHusi rpaguxon. OOiiee
00

CKOpOCTEH It

IIOHATHUEC OTHOCHUTCIBHOCTH JBUKCHUA.

Crnoxenune TCJI, JABHIXYHIUXCA

napajvieIbHO

10

1. IIIxo0JbLHBIH 3TAIl 0JTUMITHAJALI

HeoOxomuMo mnpwHUMAaTe BO BHHMaHHE, dYTO
IIKOJIbHUKH

(duzuka) HE 3HAKOMBI C MOHSATHEM MPOEKIUU (ITO
Tema Havasa 9 kiacca)

(MaremaTrka) WIKOJHHUKH HE 3HAIOT KODHH U

TPUTOHOMCTPHIO

10

O60BeM. Macca. [IimorHOoCcTs. CMECH U CILIaBBI

11

Ecim BTOpO#i 3Tam B nekadpe,

TO MO’KHO BKJIFOYATh 3Ty TEMY
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No Tema Mecau Ilpumeuanusn
1. MyHuounajJbHbIH 3TaNl OJIUMITHAABI 11-12
Marematuka! [[lkonpHWKA  yMEIOT  pemnarh
JVHEHBIE ypaBHEHMS, 3HAIOT IPU3HAKH PaBEHCTBA
TPEYroJbHUKOB, MapalieIbHOCTh IPSIMbIX
4 | Unepums. B3aumopeiicteue ten. Cumbl B mpupoze | 12-1
(TsDKecTH, yNpyrocTw, TpeHus). 3akoH [yka.
CrnoxeHune nmapajuienbHbIX cuil. PaBHOEHCTRYOIIAS
2. PernonaabHblii 3Tall 0JIMMIIHAABI. 1 Ha JKCIEPUMEHTAIBLHOM
Onumnuana MakcBeJuia Type YMeThb I0JIb30BaThCSI:
JIMHENKOH, CEKYHJIOMEPOM,
MEpPHBIM IMIMHPOM, BECAMU
5 | Mexanuueckas paborta ans cui, HampaBieHHBIX | 1 (4) | OcHOBHBIE TIOHSITUS.
BJIOJIb IEPEMEIICHHUS], MOIITHOCTh, SHEPT U Boruncnenne paboTel  uepes
['paduiku 3aBUCUMOCTH CHIIBI OT TEepeMelleHUs | wiomaab  mojx  Trpadukamu
MOIIIHOCTH OT BPEeMEHHU nepeMeeHus] © MOIITHOCTH
6 |IIpocTeie MexaHn3MBl, 00K, pprdar. MoMeHT cuiibl. | 3 (5)
[IpaBmio0 MOMEHTOB (JISI CHJI, JIEXKAITUX B OJHOU
IJIOCKOCTH, ¥ HAIPABJIEHHBIX BJOJIb TapauIeIbHBIX
npsAMBIX). 3o70Toe TTpaBuio Mexanuku. KITJ]
7 | JlaBnenue 4 (1)
8 | OcHOBBI TUJIPOCTATUKH. 3aKkoH [Tackans. | 4 (2)
AtMochepHoe naBieHue. |'uapaBiamdeckuii mpecc.
CooOmaromuecs  cocyapl.  3akoH — ApXuMena.
[InaBanue ten. Bo3ayxormiaBanue
4. 3akI04uTeNbHBIIE  3Tal  OJMMIIHAJbI 4 Ha IKCIEePUMEHTAJbLHOM
MakcseJLia. Type YMeThb I0JIb30BATbCS:

I 3necy m nanee MOXeT HNOTPeOOBATHCS YMEHHE
paborate c rpadukamMm: pacyér IUIOMATd IO
rpaduKoM, IpPOBEIEHUE KacaTeNbHBIX I Yyuy&Ta
CKOPOCTH M3MEHEHUS BEIIMINHEI.

Marematuka! IlIkonpHUKM 3HAIOT  HayalbHbIE
CBeJICHUSI 00 OKPY>KHOCTH M HEKOTOpBIE €€ CBOICTBA
(nmametp, xopma,  kacarenbHas).  Dopmyibl
COKpaIIEHHOTO YMHOXXEHHS (Pa3HOCTh KBAJpaToB,

CyMMa U pa3HOCTh KyOOB)

AUHAMOMCTPOM

OueHuBaercs KyJbTypa

MIOCTPOCHHS rpaGpuKOB
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8 KJIACC

Tembl 3aHsATHI OpUEHTHPOBAHBI HA HanOoJIee pacpOCTPAaHEHHbIE YUEOHUKHU U MPOTPaMMBbI.

B 8 knacce pacxoxnenus mexay nporpammamu ['pomosa C. B. n Ilepeinkuna A. B. cTtaHoBsTCA

OYCHb CYIICCTBCHHBIMU. HpeI[MeTHO-MeTOHI/I"IeCKI/IM KOMHUCCHUSAM PEKOMCHAYETCA NPUACPIKUBATHCA

MpoTpaMMBbI COOTBETCTBYIOMIEH yueOHuKy [lepeimkuna A. B.

No Tema Mecauy Ilpumeuanusn
1 | TemioBoe nBmxeHue. Temmeparypa. BHyTpeHHssS 9 OcHOBHBIE TIOHATHS 0€3
sHeprus. TemnonpoBogHocTs. Konsekius. M3nyyenne bopmyn
2 | KoanyecTBO  TEIUIOTHL.  YIElbHAs  TEIUIOEMKOCTHL | 9-10
BEIIECTBA. YJeJbHAs TEIUIOTAa CrOopaHus, IUIaBICHUS,
ucnapeHus. YpaBHEHHME TeIUIOBOro OanaHca TIpu
OXJIQXKJICHUHN 1 HarpeBaHUU
3 | ArperaTHble  cOCTOSHMsI  BemiecTBa.  llnaBiieHue. 10
VnenpHas teruiota mnaBieHus. Mcmapenwme. Kumenwe.
VY nenbHas TemioTa napoodpa3oBaHUs
1. IIIxoJbLHBIN dTall 0JUMIIHAILI. 10
Matematnka! Heobxogumo TpHHHUMATh BO BHHUMAaHHE,
YTO IIKOJILHUKH HE 3HAIOT KOPHHU U TPUTOHOMETPHUIO
4 | Mommuocts u KIIJ] marpeBarens. MomuocTs TetioBbix | 11-12 | Eciim  BTOpo#t  sTam B
[IOTEph. YpaBHEHWE TEIUIOBOTO OajaHca C Yy4eToM nekabpe, TO  MOXHO
(ha30BBIX MMEPEX0/IOB, TIOJBEIEHHOTO TeIlIa U TIOTePh BKIIIOYATH 3TY TEMY
2. MyHUIIHNIAJBbHBIH 3TAll OJTUMITHABI. 11-12
Matematuka! IlkoasHUKH 3HaAIOT Teopemy lludaropa,
KBaJpaTHbIe KOPHU M DJIEMEHTHl TPUTOHOMETpHH (Sin,
COS M tg OCTPOro yria)
5 |Pabora raza um mapa npu pacmmpeHuu. Jlurarens 12 | OcHoBHblE mTOHATUA 0€3
BHyTpeHHero cropanusi. [lapoBas TtypOmna. KIIJI hopmyr
TEIJIOBOTO JIBUTATEIsI
3. PernonaianHbII 3Tan OJIHUMIIHAILI. 1 Ha sxcnepuMeHTAJIBLHOM
Onumnuana umenn /Ix. Kia. Makcsesuia Type yMeTh
N0JIb30BATHCS:
KHUJIKOCTHBIM
MaHOMETPOM,
OGapomMeTpoM,
TOHOMETPOM,
TEPMOMETPOM/TepMOTIapOit
6 | Onextpuzanusa. JlBa poxa 3apsnoB. BsaumoneiicTBue 1 OcHoBHbIE TIOHATHA 0e€3

3apsoKeHHbIX  Tell. [IpoBOJHMKM U IUAJIEKTPUKH.

QHCKTpI/I‘leCKOC I10JIC. I[eJ'II/IMOCTB SJICKTPUYICCKOT'O

3apsna. DnekTpoH. CTpoeHne aToMOB

Gopmyn
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No Tema Mecauy Ilpumeuanusn

7 | ODnexkrpudeckuii TOK. VICTOUHUKH 3JE€KTPUYECKOTO TOKa. 2 AmMriepmeTpsl,
DnekTpuyeckas Lenb U €€ COCTaBHbBIE YacCTH. BOJIbTMETPBL, ~ OMMETPBHL,
Cuna TOKA. DJeKTpruecKoe HalpsDKEHUE. BaTTMETPHI (HCANbHBIE U
DneKTpruuecKoe COTIPOTHUBIICHUE MIPOBOTHUKOB. HE ujieaabHbIe)
VY nenpHOE COPOTUBIIEHNE

8 |3akon Oma mnsa ywactka menu. llocrmemoBaTtenpHOE M 2
napajieIbHOe  COEJMHEHHE  IPOBOJHUKOB. Pacuer
MPOCTHIX IeTeH MOCTOSHHOTO TOKa

9 | Henunelinbie AJIEMEHTHI u BojbTamiiepubie | 2-3 | Ha ypoBne BAX (nmamma
xapaktepuctuku (BAX) HaKaJMBaHUs, IMOJ)

10 | PaGota W MOIMHOCTh AJIEKTPUUYECKOTO TOKA. 3aKOH 3
Jlxoyns — Jlenna
4 3akaruuteabHbIi 3 Tan Onuvnuaasl MakceBesia. 4 Jas SKcmepuMeHTAb-
He o6s13aTensHO, HO 1eniecoo0pa3Ho, B HHIMBHTY A TbHOM Horo Typa: Pesuctopsl,
MOpsZIKE W3y4deHUe TMOHATHS moTeHIuana. Ilepecuér peocTarsl, JIAMITBI
COTIPOTHBIICHUSI CAMMETPUYHOMI 3BE3/Ibl B TPEYTOJIBHUK U HaKaJMBaHUs, HCTOYHUKHU
oOpaTHo. TOKa.
"' Haumnmas ¢ o9TOro DdTama W Jajee Ha DNIEeKTPON3MEPUTETHLHEIE
HKCHEPUMEHTANBHBIX ~ Typax  dJIeMEHTApHBIA  ydeT npUOOPHI: amIepMmeTp,
MTOTPEITHOCTH 00s3aTelIeH! BOJILTMETD, OMMETD,
Matematuka! IlpoiineHpl KBaapaTHBlE KOPHH H MYJIETUMETP
KBaJipaTHbIEC ypaBHEeHUS. Teopema Buera

11 | MarautHoe nosie. CuioBble JUHMM. MarHutHoe IOJe€ 4 OcHoBHblE MOHATHS 0O€3
npsIMOro TOKa. MarHuTHoe moJie KaTylIKM C TOKOM. bopmyn
OnexktpoMarauThl. [locTosHHBIE MarHuThl. MarautHoe
nosie 3emuu. [leficTBMe MarHUTHOIO MOJISI HA TPOBOJIHUK
C TOKOM

12 | Uctounuku cBeta. PacnpocTpaneHue cBera. TeHp u 5 OcHOBHBIE MMOHSITHUS.
nonytenb. Kamepa — o6ckypa. OtpakeHue cBeTa. YMeHue  CTpoUTh  XOJ
3akoHbl oTpaxkeHus cBeta. llnockoe 3epkano. Obmactb Tyuein
BUJIUMOCTH U300paKeHMIA

13 | [Ipenomnenue cBera. 3akoHbl mpejaomieHus (popmyina 5 OcHoBHbIE TOHATHS 0e3

Cuemna). Jluuspl. Dokyc W omnTHYecKas CHJIA JIMH3BI.
[TocTpoenust xoma nydeit u m300pakeHWl B JUH3aX.
O6nacth BHAMMOCTH H300pakeHuit. doroammapar.
bruzopykocTs 1 1anbHO30pKOCTh. OUKH.

Marematuka! Masblie yribl ¥ HOHSITUE PATUAHHOU MEPBI

yria (M3yuuTh (haKkyJIbTaTHBHO)

(OopMyIIBI TOHKOH JIMH3HI.

YMmeHue CTPOUTH Xon

Ty4yen
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9 KJIACC

B 9 xiacce cnokHas cuTyanus ¢ nporpammamu. B pamkax noarorosku k OI'D u B ymep0

MexaHHKe, OoJblllas YacTb BpPEMEHU YJenseTcs ObICTPOMY IIOBEPXHOCTHOMY IIPOXOXKIACHUIO

(He I/ISy‘-IeHI/IIO) Ha OIMKCATCJIbHOM YPOBHE BCCX TEM IIKOJIbHOM (bI/I3I/IKI/I.

Ne

Tema

Mecau

Ilpumeuanusn

1

Kunemaruka MaTepHaJILHOﬁ Toukd. CHCTEMBI OTCY&Ta.

PaBHOMepHOE JIBUKEHHE. Cpennsist CKOPOCTb.
MrHoBeHHass ckopocTb. Yckopenue. IIpsimosiuHeiiHoe
paBHOTIIepeMeHHOe aBMkeHHe. (CBOOOJHOE TMajeHUE.
I'padukn nBwxeHus (MyTH, MEepEeMEIICHUS, KOOPIUHAT
OT BpeMeHH); TpaduKH CKOPOCTH, YCKOPEHUS U UX

HpOCKHI/Iﬁ B 3aBUCUMOCTH OT BPEMCHU U KOOpAHUHAT

9-10

I[BI/I)KCHI/IC 110 OKPY>XHOCTH. HOpMaJ'IBHOC n

TaHTEHITMATFHOE YCKOpEHHe. YTIIOBOE IMepeMeleHue U

yrijioBas CKOpOCTb

10

1 IIKoJALHBIN dTAII OJTAMITHAILI

Maremaruka! [Ipoiinensr TPUTOHOMETPUYECKUE

GyHKITIN

10

OTHOCHTEILHOCTD JABHIKCHHA. 3akon CJIOXKCHHUA

cKopocTeil. AOCOIOTHASI, OTHOCUTENbHAS W TIePEeHOCHAs

CKOPOCTb

10-11

Ecim BTOpoii 3Tam B

nekaope, TO MOKHO

BKIIFOYATh 3Ty TEMY

KpuBonuHeliHOE paBHOYCKOpEHHOE ABMKEHHE. [losieTsl
TEJI B [10JI€ OAHOPOJHON rpaBUTaluy. Paanyc KpuBU3HBI

TPAEKTOPUH

10-11

Eciu BrOpoii »3Tam B

nekaope, TO MOJKHO

BKJIFOYATh 3Ty TEMY

Kunemarnueckue cBsi3u  (HEpACTSDKMMOCTh — HHTEH,

CKOJIbKCHHUEC oe3 OTpEIBA, JABHMJKCHHUC 0e3

pocKanb3biBaHus ). [1ockoe nBmKeHrne TBEpAOro Teja

11

2. MyHl/l].[l/lﬂaJ'leblﬁ ITaIl OJIUMITHAAbI

Maremaruka! [Ipotinensl TPUTOHOMETPUUYECKHE
¢dyHKIMY (Sin, oS, tg) ABOMHOTO yIiia, METOJIbI pEIICHUIA

YPaBHEHUU BBICOKMX CTEIICHEN

11-12

3agay  Ha JOMHAMHKY

OBITH HeE J0JIKHO!

Junamuka wmarepuanbHoil Touku. Cuibl. BekrtopHoe

CIIOKEHHE CHJI. 3aKkoHbI HproTOHA

12

HI/IHaMI/IKa CHUCTEM C KHHEMAaTHYCCKHUMU CBA3SIMU

12-1

3. PernoHa/ILHBII 3TAall 0JJHMITHAILI
B OJIMMIIMANAX pPETHOHAIBHOTO W 3aKIIOYHTEIHLHOTO

gTama MoryT OBITh 3aJa4nu Ha CJIOKCHHC YCKOpeHI/Iﬁ B

I[OHYCKEIIOTCSI 3aJa4yd Ha

TUHAMHUKY  MaTepuaib-

HOU TOYKH! st
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Tema

Mecau

Ilpumeuanun

Pa3sHbIX MoCTynmaTeJaIbHO JABYKYIIUXCS CHuCTEMAx

oTCcycTa

IKCHICPUMEHTAJTBHOI0

Typa: [lnockue 3epkana

['paButamus. 3axkon Bcemupnoro Ttsarorenus. Ilepsas
KocMudeckasi cKopocThb. lleperpy3ku M HEBECOMOCTD.

LlenTp TsixecTn

Cuel TPpCHUS. Cunsl COIIPOTUBJICHUA HPpU ABUIKXCHUHU B

KHUAKOCTH U rase

1-2

10

Cuutbl ynipyroctd. 3akoH ['yka

11

Nmmynee. 3akoH coxpaneHus: mmmyiabca. [[eHTp macc.
Teopema o pABuwxKeHUM T1ieHTpa Macc. PeaxtuBHOE

JBHIKCHHUC

12

Pabora. MomHocTe.  DHepruss  (TpaBUTallMOHHA,

ne(OPMUPOBAHHON  TNPYXKHHBI). 3aKOH COXPaHCHHS

OHEPTUn. anyr HEC U HCYIIPYIrue B3anMOICUCTBUSI.

Juccunanus 3HEprun

13

Craruka B cilyyae HemapaIeIbHBIX CHII. Y CTOHUYMBOE U

HeycToHuMBOe  paBHOBecwe. MeTon — BUPTYyaIbHBIX

nepeMEIeHU

4. 3aRII0YNTEIbHBINA 3TAIl 0JIMMITHALLI

Matematuka! He o6s3aTeqbHO, HO I€IeCO00pa3HO B
WHIUBUAYATHHOM MOPSIKE M3yUYeHUE MPOU3BOJIHOM, €€
¢usnyeckoro cMeicia. [IpoiieHs! nporpeccun.

@dusuka!l He 06s13aTebHO, HO 1I€7IECO00PA3HO U3YUCHUE
CHWJI UHEpIHH, JCUCTBYIOIIUX a) B PABHOYCKOPEHO
MPSIMOJIMHENHO JBUKYIIMXCS CUCTEMAax OTCUYETa;

0) Ha

BpalllaromuXxcs CUCTCMax oTcyéra

OOBEKTbI, HEMOJBI)XHbIE B PaBHOMEPHO

s

Horo typa: CtpoOocko.

IKCIEPUMEHTAb-
JlaMIIBI HaKaJIuBaHUs,
IHOAbI B T.4. CBETOAUO/BI

(1a ypoBHe BAX)

14

Mexannueckue koyiebanus. MastHuk. ['apMoHnUUeckue
kosneOanus. Bonnsl. Onpenenenus nepuona KojaeOaHuUM,

AMIUIMTYAbI, JJIAMHBI BOJIHBI, T~IElCTOTBI)

4-5

OcCHOBHBIE TIOHSTUS H©
onpeneneHusi. be3 3amau
Ha pacyeT MmepuojoB u 6e3
dbopmyn

MasiTHUKOB

MIEPHUOJIOB

15

OCHOBBI aTOMHO# | SIJIEPHON (DU3UKH

OcHOBHBIE TOHATHS 0O€3

hopmyn
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10 KJIACC

B 10 xmacce cymectByeT aBa Tuma mporpamMm. [lo omHOMYy W3 HHX TEpBBIE MECSIIBI
YTIyOJIEHHO TIOBTOpSIETCS MeXaHUKa. M TUIIb K KOHITY TIEpPBOTO TOJYTOMSI HAYMHACTCS W3yUeHHE
ra3oBBIX 3aKOHOB. 3aKaHYMBAETCS TOJ[ ANEKTPOCTATUKOW M KOHJeHcaTopamu. Bech ocTanbHOMI
MaTepual — MOCTOSIHHBIA TOK, MATHUTHBIE SIBJICHUS, IEPEMEHHBIN TOK, ONTHKA, aTOMHAsI U siepHas
¢u3uka m3yyaercs B 11-m kmacce.

B tex mkonax, rae B 9-M Kiacce Benach MpeAnpoduiIbHas MOAr0TOBKA, BEICBOOOXKIAETCS
JIOTIOTHUTETIFHOE BpeMs (3a CUET CYIIECTBEHHOTO COKpPAIEHUS YacOB HA TIOBTOPEHHE MEXAaHUKHU) U
MPaKTUYECKN cpa3y HauyMHAeTCs W3Y4YeHHE MOJICKYJISIpHON (U3MKU HAa YIIyOJIEHHOM YPOBHE.
Bo BTOpOM MOJIyrO/IMM TMOIHOCTRIO HM3YYaeTCsl SJEKTPOCTATHKA W 3aKOHBI IMOCTOSIHHOTO TOKA.
3akaHYMBaeTCS TOJ MArHUTHBIMH SIBICHHSIMH O€3 W3yYeHHs CaMOWHIYKIIMHM W KaTyIleK
WHIYKTUBHOCTH.

[Ipennmaraemblii TaH, B IENSIX ONTUMHU3AIMU TOJTOTOBKM HAIMOHAIBHBIX COOPHBIX
K MEXTyHAPOJIHBIM OJMMITAAaM, OPHEHTUPYETCS Ha BTOPOH THIT MpOrpaMM. 3a CUET BBIICIICHUS
IBETOM Te€X TEeM, KOTOPbIE MOTYT H3y4YaThCs IMO37HEEe B HEMPO(HIBHBIX KIIAcCaX, YUATHIBAIOTCS
WHTEPECHI TIOCIICTHHX.

PexomMenoBaHHbBIE YIEOHUKH U TIPOTPAMMBL.

1. Kozen C. M. ®uzuka 10-11. ITocobue ans yyammxcs ¥ aOUTYPHEHTOB (B JBYX HaCTAX). —
M., Muemosuna. 2010.
2. Msxumes I'. . ®uzmka (1. 1-5). — M., lIpoda.

3. ®usuka-10 moxg pen. A. A. Ilunackoro. — M., [Ipocsemenue.

No Tema Mecauy Ilpumeuanusn

1 | I'a3oBble 3akonbl. M3omponeccsl. 3akoHbl JlanpToHA U 9

ABorazpo. Temmeparypa

2.1 | OcaoBel MKT 10

2.2 |lloTeHnuanbHas SHEPrusi B3aUMOACHCTBUS MOJIEKYJI. 10 OcHoBHblE TOHSTUS 0€3
[IpencraBieHue 0 HEUIEAIbLHOM Ia3e bopmyn
1. llIxoabHBIH YTan 0JTUMIIHAIBI 10 | be3 razoBbIX 3aKOHOB!

3 | TepmoauHaMuka. BHyTpeHHs1 ~ BHeprusi  rasos. 11

KomuuectBo Temnothl. 1-ii 3aKOH TepMOAMHAMHUKH.
TennmoemkocTs. AmmabatHpiii mpomecc. llukmmueckue

nporecchsl. [{ukn Kapro

4 | HacpuueHHbIe aphl, BIKHOCTD 11

2. MyHHMIMTIAJBHBIA 3TANl OJIUMITHAIBI 11-12 | be3 ra3oBbIX 3aKOHOB!
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Amrepa

No Tema Mecauy Ilpumeuanusn
5 | IloBepxuocTHOe HaTspkeHue. Kanumuisipel. KpaeBoit yroo. 12
CMaunBaHue 1 HeCMaylBaHKe
6 | Dnekrpocraruka. 3akon Kymona. Dnexrpuyeckoe mone. | 12-1
Hanpsoxennocts. Teopema [Maycca. [loTennman
3. PeruoHa/JibHBIH 3Tan 0JTHMIHAIbI 1 Bo3moxHBI 3amaun  Ha
MKT, ra3oBbie 3aKOHBI U
TEPMOIUHAMUKY.
IIukja0B M BJIAKHOCTH
Het!
7 | IIpoBOAHMKM W JUAIEKTPUKHA B DIIEKTPOCTATUYECKUX 1
TOJISIX
8 | Konmencaroper. CoequHeHUs KOHACHCATOPOB. DHEPTHS 1
KOHJIEHCATOpA. O0bemMHasi  IUIOTHOCTH ~ DHEPTUH
AJIIEKTPUUYECKOTO TOJISI
9 | BJC. Meroas! pacuera Iernel MOCTOSHHOTO Toka (B T.d. 2
npaBuia Kupxroda, MeTombl y3JIOBBIX TOTCHIIUAIOB,
SKBUBAJIEHTHOTO HMCTOYHWKA, HAIOXKEHUS] TOKOB W T.IL.).
Henunelinpie eMeHTHI
10 | PaboTa 1 MOTITHOCTB JEKTPUIECKOTO TOKA 3
11 | Dnextpuyeckuil TOK B cpefax. DIEKTPOIU3 4
4. 3akII0YUTEJIBHBIH ITAN OJIMMIIHA/BI. 4 st IKCIIEPHUMEH-
Matemaruka! B pusmat. kinaccax mpoiisieH orapugm TAJbHOI'0 Typa:
Konnencaropsl,
TPaH3UCTOPHI.
N3meputenbHbie
MPUOOPHI: IICHXPOMET]
12 | MarautHoe noJie nocrossHHOro toka. Cunel Jlopenua u 5
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11 KJIACC

B 11 xnacce npunepxuBaeMcs JTOTUKU BhiOpanHo# B 10 kimacce.

1. Kozen C. M. ®usuka 10-11. Ilocobue st yuamuxcss 1 aOUTYPHEHTOB (B JBYX YaCTAX). —

M., Muemo3una. 2010.

2. ®uzuka 11 mox pen. A. A. Iunckoro. — M., IIpocsemmenue.

3. Msxumes ['.51. ®usuka (1. 1-5). — M.: lIpoda.

Ne Tema Mecau Ilpumeuanusn
1 |3akon wHaykiuun @Dapanes. BuxpeBoe more. 10 Ecim  BrOpoit  sTam B
NuayktuBHOCTE, KaTyniku, R,L,C - nenu Jiexaope, TO MO>KHO
BKIIIOYATh ATy TEMY
1. IIIxo0JLHBIHA 3TAll 0JTUMITHAJLI 10
2 | KonebaHust MexaHUYECKHE U DIIEKTPHUECKHE 11
2. MyHHIMTIAJIBHBIA 3TaN 0JIUMITHAIBI 11 Be3 Tembl Ko1e6anms!
Matemaruka! [TpoiiieHs! JorapudMeT.
3 | Ilepemennsrii Tok. Tpancdopmarop 11
4 | DeKTpOMarHUTHHIE BOJIHBI 12
5 |l'eomerpuueckass onTtuka. 3epkaia (IJIOCKHE U 12
chepuueckue). 3akon Cuemna. [Tpuzmbr
®opmyna  ToHKOW  JuH3BL. ~ CHCTEMBI  JIMH3. 12
OnTtuueckue mpuOopbl. OUxku
3. PerunoHajbHbIH 3TAN OJIUMIHAIBI 1 be3 ¢popmyJinl 1uH3
Marematuka! [TpoitaeHbI IPOU3BOIHBIE
6 | Bomnosas ontuka. Matepdepennus. J{udpaxius 1-2
7 | Teopust OTHOCUTEIILHOCTH 2
8 | OcHOBBI aTOMHOM ¥ KBAHTOBOU (DU3HKH 3
9 | Snepnas pusnka 4-5
4. 3axka04NTeNbHBII 3TAll OJIMMITHAABI 4 J1sl IKCIIepUMEHTAJILHOI O

Ha 3axmounTensHOM JTame MOTYT Mpeiaratbest
3ajaumn Ha 3akoHbI Kerutepa u cepudaeckue 3epkaia.

Matemartuka! [IpoliieHpl HHTErpaIbl

Typa: I'eneparop
IIEPEMEHHOI0 HAaIpsKEHUS,
ocuuiorpad, nasep,
KaTylIIKU  WHJIyKTUBHOCTH,

TG PaKITUOHHBIE PEIIETKH

793




