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BBenenue

Hacrosmue pekomeHaauy o opraHu3aliy U MpoBeICHUIO HIKOJIBHOTO U MyHULIUTIATBHOTO
ATAOB BCEPOCCUUCKON OJTMMIIHMAIBI IIKOJIBHUKOB (Jajiee — OJIMMITHANA) MO (PU3UKE 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 MHTEpeca K HayYHOU (HAYyYHO-HCCIIEIOBATEIILCKON) NESTeIbHOCTH,
IpoIaral/ibl Hay4YHbIX 3HaHUU.

3aayy OIMMITMAbL: BBIABICHUE U PAa3BUTHUS y 00y4YaIONIMXCA TBOPUECKUX CIIOCOOHOCTEN U
MHTEpeca K Hay4YHOHU (Hay4yHO-HCCIIEI0BATEIbCKON) ACSTEIHbHOCTH, TPOMAraH/ bl HAYYHbIX 3HAHUM.

Onumnuana npoBoauTcs Ha Tepputopun Poccuiickoit denepanum.

PabouuM S36IKOM MPOBEICHUS OJIUMITUAIBI SIBIISIETCS] PYCCKUH SI3BIK.

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

Cpoku OKOHYAHHUSI ATANOB OJUMITMA[BI: IIKOJBHOTO JTama OJUMIIMAIbI — HE I03]IHEE
01 HOs10ps1; MyHUIIMTIABHOTO ATAla OJIMMITUABI — HE TTo3AHEe 25 Aexadpsl.

HIkoapHBIN ATAI OJIUMITHAIBI TPOBOAUTCS 110 3aJaHUsIM, pazpaboTanHbIM A /-11 kmaccos,
MYHUIUMTNIATBHBIN — g 7-11 kjmaccoB. YYacTHUK KaXJOro JTama OJMMIIMAIbI BBITIOJHSIECT
OJIMMITUAHBIC 3a/laHusl, pa3padOTaHHbIE AJIs KJlacca, IpOrpaMMy KOTOPOTO OH OCBAaMWBaeT, WM JIJIS
Oosiee crapmux KiIaccoB. B ciiydae mTPOXOXKACHHS YYaCTHHKOB, BBIMOJTHUBIINX 3a/IaHUS,
pa3paboTaHHble A5 Oojiee CTaplIuX KJIACCOB MO OTHOIICHHIO K T€M, MPOrpPaMMbl KOTOPBIX OHH
OCBaMBAIOT, HA CJIEAYIOUIMI 3Tanm OJUMIIHNAJbI, YKa3aHHbIE YYAaCTHUKH M Ha CIEIYIOIIUX JTarax
OJINMIHUA/BI BBITIOJNHIIOT OJIMMIUAIAHBIC 3aJaHusi, pa3paboTaHHBIE I Kilacca, KOTOPBIM OHH
BBIOpaNId Ha MPEIBITYIIEM dTalle OMTUMITUA/IBI.

JlommyckaeTcsi LEHTpaJIM30BaHHOE TMPOBEJACHUE MIKOJIBHOTO JTana ¢ MNPUMEHEHUEM
WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM.

Meroanueckue peKOMEHAAIMM BKJIIOYAIOT: METOJMYECKHE MOJIXOAbl K COCTABJICHHIO
OJIMMITUAIHBIX 3aJaHUH TIKOJPHOTO W MYHHUIIUIAIGHOTO D3TallOB OJUMITHAJbBI;, TIPUHITUTIBI
GbopMUPOBaHUS 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 OJMMITUA/IBI, KPUTEPUM M METOJUKY OIEHUBAHUS BBIMOJHEHHBIX OJMMITHAIHBIX
3aJIaH, TIEPEYCHb PEKOMEH/TYEMBIX HCTOYHUKOB JJISl TIOJITOTOBKY IIKOJIbHUKOB K OJIMMITHAJIC.

JonomauTenpHYI0 HH(OOPMAITUIO TI0 TPEICTABIIEHHBIM METOJIMYECKIM MaTepHaiaM MOKHO
MOJYYWTh 10 OJJIGKTPOHHOW Tmoure, oOparuBimMch 1o azapecy. physolymp@gmail.com B
[EHTPATHHYIO TTPEAMETHO-METOANIECKYI0 KOMUCCHIO BCEPOCCUMCKON OJIMMITHA/IBI MTKOILHUKOB TIO

dusuke.


mailto:physolymp@gmail.com

1. lIpuHuunbl GOopMUPOBAHUSA KOMILIEKTOB OJMMIIMAJAHBIX 3aJaHUI U METOAUYECKUEe
MOAXO0AbI K COCTABJICHUIO 32/1aHUI IIKOJIbHOTO0 3TANA 0JTUMIIUA/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 OLEHUBAHUS BBIMOJHEHHBIX OJIMMIIUAIHBIX 33/JaHUMN.

[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 );
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— BTOpPOH W TMOCJEIYIOIINE JIUCTHI COAEPKAT TMOJIe, OTBEACHHOE TOJ KOA/MU(P Y4aCTHUKA;
yKa3aHuEe HOMEpa 3aJaHus; TOJIe ISl BBIMOJHEHUS 3aJaHusl yJ4aCTHUKOM (pa3jMHOBAHHBIN JIUCT,
TabJInIa, CXemMa, pUCYHOK, U T.JI.); MAKCUMAJIbHBIN 0aJUT, KOTOPBIHA MOXKET MOTYyYUTh YIaCTHUK 32 €T0
BBITIOJTHEHHE; TIOJIE JIsl BEICTABICHUS (pakTHUeCckn HaOpaHHBIX OAJIOB; TOJIE JUIS TIOJIITUCH WICHOB

KIOPH.

1.2. Meroauyeckue MOAXOAbI K COCTABJIEHMIO 3aJaHUIl TeOPeTHYECKOro Typa
IIKOJILHOTO 3TANa OJTMMITHAIbI

3amaHusl TEOPETUYECKOro Typa OJMMIIMAAbI COCTOST M3 3a7ay, TEeMaTUKa KOTOPBIX
COOTBETCTBYET pazjenaM Gpu3uku coriaacHo [Ipunoxenuo 2.

MuHuMAJIbHBIH YPOBeHb TPeOOBAHMI K 3a/1aHNSIM TEOPETHYECKOI0 Typa

JUis TeopeTH4ecKoro Typa WMIKOJBHOIO J3TANA OJUMIIHNAAbl IPEIMETHO-METOIUYECKUM
KOMHCCUSIM HEO0XOAUMO pa3paboTaTh 3a/JaHusi, COJAEp)Kallhe 4YHUCIO 3a/]ad, YyKa3aHHOE B

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

JKe Ta0JuLe.
7 kyacc 4 3amaun 90 munyT
8 Kimacc 4 3amaun 90 MuHYT
9 kJacc 4 3amaun 120 munyT
10 xnacc 5 3amau 150 munyT
11 knacc 5 3amay 150 munyT

3aaHusl TEOPETUYECKOTO Typa IIKOJIBHOTO dTara OJIMMITHAIBI JOHKHBI OBITh pa3padOTaHbI
OTJIENBHO JJIA KaXKJI0TO Kiacca (Tapasiiesn).

B 3amanus Henmp3s BKIIOYATh 33Jauyd MO pasjaenaMm (QU3WKH, HE HW3YYCHHBIM B
COOTBETCTBYIOIIEM KJTacCe K MOMEHTY mpoBeaeHus onummuas (I[Ipuiokenue 2).

3aaHusl OJUMIIKAILI JOJDKHBI OBITh PA3IMYHOM CJIOKHOCTH HJisi TOTO, YTOOBI, C OJHOU
CTOPOHBI, TPCAOCTABUTH MPAKTUYCCKU KAXKAOMY €€ YHAaCTHUKY BO3MOKXHOCTD BBLIITIOJIHUTH HanoOoJee
MPOCThIE M3 HUX, C JPYrod CTOPOHBI, JOCTUYH OJHOM W3 OCHOBHBIX IIeNIel OJMMITMAIBl —
orpezeneHus: Hanbosee CrocOOHBIX Y4acTHUKOB. JKenareabHo, YTOOBI ¢ MEPBHIM 33JaHUEM YCIIEIITHO
CrpaBsUTUCh OKOJI0 70% Y4acTHHUKOB, CO BTOPBIM U TPEThUM — OKOJIO 50%, a ¢ MOCIeTHUMH —
JyUlIUe U3 YYaCTHUKOB OJIMMITUA/IbI.

BaxxHo cobmogaTh TEeMaTUYECKOE pa3HOO0pa3ne 3a1aHu.

[lenecooOpa3no, 4YTOOBI TeMaTWKa 3aJaHuii ObUIA Pa3HOOOpPA3HOH, MO BO3MOKHOCTH

OXBAaTbIBAIOIIEH Bce MPONUEHHBIE Pa3/IeiIbl HIKOJIbHON (PU3UKH.



B 3amaHusa TOJDKHBI BKIIOYAThCS 3a7a4d, UMEIOUINE IPUBIIEKATEIbHBIC, 3AIIOMUHAIOIINECS
(bOopMyYITHPOBKH.

@OopMyIMPOBKM 337ay JOJDKHBI OBITb KOPPEKTHBIMH, YETKUMHU U HOHSTHBIMHU IS
YYaCTHUKOB. 3aJaHusl HE NOJDKHBI JOIYCKaTh HEOJHO3HAYHOCTH TPAKTOBKHU YCJIOBMH. 3aJaHus HE
JIOJKHBI BKJIFOUaTh TEPMUHBI U TIOHATHUS, HE3HAKOMBIE yJalIMMCsl JaHHOW BO3PAaCTHON KaTErOpHUH.

XKenarenbHo, 4TOOBI KaXk/1asi U3 3aJa4 OLICHUBAIACh, HCXOSI U3 OJJMHAKOBOI'0 YKCIIa OaIoB,
1 OBLIIO U3BECTHO MAaKCUMAaJIbHO BO3MOXKHOE YHCIIO OAJUIOB 32 TYP B LIETIOM.

3amaHusl HE JIOJDKHBI HOCHUTH XapakTep OObIYHOW KOHTPOJIBHOH paboThl MO pa3iUyHbIM
paszzesiaM IIKOJbHOM TPOrPaMMBI.

XKenarenpHo Hanmuuue XOTsI Obl OJHOM 3ajayM, BBIABISIOUIEH CKIOHHOCTh K Hay4HOMH
JIEATEIbHOCTH U BBICOKMM YPOBEHb MHTEIUIEKTYaIbHOTO PA3BUTHS Y4aCTHUKOB.

Heponyctumo Hanuuue 3aaHuil, IPOTUBOPEYAINX IPABOBBIM, 3THUECKUM, dCTETUYECKHUM,
PEJINTHO3HBIM HOpMaM, JEMOHCTPUPYIOIIMX aMOpaJIbHbIE, IPOTUBOIIPABHBIE MOJIEIH MOBEACHUS U
T.IL

3ajaHusl OJIMMIIMAJbI HE JIOJKHBI COCTABIIATHCS HAa OCHOBE OJIHOIO MCTOYHHKA, C LIEJIBIO
YMEHBILIEHUSI PUCKA 3HAKOMCTBA OJHOIO WJIM HECKOJIBKHX €€ YYaCTHHKOB CO BCEMM 3aJadaMy,
BKJIIOUEHHBIMH B BapuaHT. JKeJlaTeNbHO HCIOJIB30BAHUE PA3JIUYHBIX MCTOYHHMKOB, HEM3BECTHBIX
y4aCTHUKAM OJIMMITAbI, JINOO BKIIFOYEHNE B BApHAHTHI HOBBIX 3a/1a4.

B 3amanus qs ygammxcst 7 KJIacCoOB, BIIEPBBIE YYAaCTBYIOLIMX B OJIMMIIMAIAX, KEJIATEIBHO
BKJIOUYATh 33/1a4H, He TPeOyIOIKe CIOKHBIX (MHOTOCTYIIEHYAThIX) MATEMAaTHYECKUX BBIKIAJIOK.

ITpu pa3zpaboTke KpuTepueB U METOAMKH OLIEHUBAHUSI BBIITOJHEHHBIX OJIMMIINAIHBIX 3aaHUI
BaXHO PYKOBOJCTBOBATHCA CIIEIYIOIIMMH TPEOOBAaHUSMMU:

— TOJHOTa (JocTaTO4YHas JAeTaln3alus) ONUCAaHWS KPUTEPUEB M METOJIUKU OICHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAHBIX 33JaHUN U HAUYKCIIeHHs OalioB;

— IMOHATHOCTB, MOJHOLICHHOCTL U OJHO3HAYHOCTh NPUBCACHHBIX NHAUKATOPOB OLICHUBAHUA.

2. HpI/IHHl/Il'[I)I (l)OpMPIpOBaHI/Iﬂ KOMILJIEKTOB OJMMIIMAJAHbIX 3aJaHUH M MeTOAUYECKHE
MOAXO0AbI K COCTABJIEHHNIO 3aaHUI MYHUIMIIAJIBHOI'O 3Tana oJuMInuaabl

OcHoBHbBIE MMPUHIIUIIBI (I)OpMHpOBaHI/ISI KOMILJIEKTOB OJIMMIIMAAHBIX 3aJaHUM U METOIMYSCKUE
noaxoabrl K COCTaBJICHUIO Sa)IaHI/Iﬁ MYHUIMIIAJIBHOT'O JTara OJUMIIMaJgbl COOTBETCTBYIOT
AHAJIOTUYHBIM MMPHUHIOHWIIAM W ITOJAXO0AaM IIKOJBbHOI'O 3Talia, HpI/IBeJIéHHI)IM B II. 1, IIpH 3TOM CJICAYET
YUYUTBIBATE PAN otnuunii. B 3amanue MYHUIUIIAJIBHOTO 3Talla pCKOMCHAYCTCA BKIHOUCHUC OJIHOH
HCCBZ[OBKCHCpI/IMCHTaHBHOﬁ N 3KCHepHMeHTaHBHOﬁ 3aga4u. Hpe;[nonar acTCH, qTo

OKCIIEPUMEHTANIbHASL ~ 33Ja4a  COJCPXKHUT  TpocTeiiiiee  00OpyaoBaHWe, a B  ICEBJO-



AKCIEPUMEHTAIBHBIX — TMPHUBOJATCS TAOJNHUIBI C JKCIIEPUMEHTAIFHBIMUA JAHHBIMH ¥ OIMCaHHE
skcniepumenta ([Ipunoxenue 1).

[TpenMeTHO-METOIMYECKUM KOMUCCHSIM HEOOXOAMMO Pa3padoTaTh 3a/laHusl, COCTOSIIHE U3
YeThIpex 3ajad Ui yJamuxcs 7 U 8 KJIaccoB, W MATH 3a1a4 Juist ydammxcs 9-11 kimaccoB, mpuuém
PEKOMEHJIyeTCsl OJTHY 3ajauy JeIaTh MCEBAOIKCIICPUMEHTAIBHON UM SKCIICPUMEHTAIBHOM.

3amaHus TEOPETHYECKOTO Typa MYHHUIIMNAIBHOTO JTala OJUMIHUAABI JIOJDKHBI OBITh
pa3paboTaHbl OTAEIBHO ISl KAKIOT0 Kiacca.

Ha PCUICHHC 3aﬂaHHﬁ MYHUIHMIIAJIBHOI'O 3Talla YHaCTHHUK MOXET 3aTPAaTUTh BPEMS, YKa3aHHOC

B Ta0IHUILE.
7 kaacc 4 3amaun 180 munyT
8 ki1ace 4 3amaun 180 munyT
9 kjacc S 3ajau 230 MuHYT
10 xknacc 5 3amau 230 MuHYT
11 knacc 5 3amau 230 MuHYT

3. Heo0xoguMoe MaTepuHaIbHO-TEXHUUYECKOEe oOecrieyeHHe [IJisi  BbINOJHEHUS
OJIMMITHATHBIX 32/IaHNH HIKOJIbHOT0 3TANAa OJMMITHA/IbI

JUiss TpoBeAECHHS BCEX MEpPONPUATHHA OJMMIIMAABI HEo0XOAuMa COOTBETCTBYIOLIAsS
MatepHuaibHas 6a3a, KOTopasi BKIIIOYaeT B ce0sl DJIEMEHTHI [Tl IPOBEICHUS TEOPETHUECKOTO Typa.

XKenatenpHOo 0OECTIEYNTh yYAaCTHUKOB pydYKaMH C YEPHWIAMH  YCTaHOBIIEHHOTO

OpTraHu3aToOpOM IBCTA, JIMHEHKaMHU.

4. Heo0xogumoe MaTepHaJIbHO-TEXHMYeCKOe o0ecrevyeHue JJsl  BbINOJHEHUS
OJIMMITMAHBIX 32JaHNH MYHULIMNIAJIBHOIO0 3TAaNa 0JIMMITHA/IbI

Jlis TpoBeACHHS BCEX MEpPONPUATHIA OJMMIIMAABI HEo0XOoAuMa COOTBETCTBYIOIIAS
MaTepHaibHas 0aza, KOTOpas BKJIIOYAeT B ceOs 3J€MEHTHI Ui MPOBEIACHUS OJHOTO Typa, B XOje
KOTOPOr0 y4dalmuMcs Hapsay C TEOpPeTHYECKUMHU 3aJa4aMHM PEKOMEHJYEeTCs J1aBaTb OJHY
MICEBI0IKCIIEPUMEHTAIIBHYIO MU SKCIEPUMEHTAIbHYIO 33/1a4y C MPOCTEUITUM 000pyI0BAaHHEM.

XKenatenpHo oOecmeynTh YYaCTHUKOB pyYyKaMH C YEpPHWIAMH  YCTAHOBJIEHHOT'O

OpTraHnu3aToOpOM IBCTA, JIMHEHKaMHU.



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

IIpu BBINONHEHNUN 3aaHNAN TEOPETUYECKOTO Typa OJIMMIIMAJIbI TOIIyCKAETCSA HCIIOIb30BaHHUE
TOJIBKO HENIPOIPaMMUPYEMBIX KaJIbKYJISITOPOB.

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 PEATBbHBIA YPOBEHB MOATOTOBKH YYaCTHUKOB OJIMMITHA/IBI.

He nomyckaercst Hauncienne mrpadHbIXx 0aJUI0B 32 BHIIOJHEHHOE 3aanue. Takum o0paszom,
OLICHKA BBIMIOJIHEHHUS YYaCTHHKOM JIIOOOTO 33JaHUsl He MOKeT ObITh OTPHIATEIbHOMH, a
MUHUMaJbHAsI OLICHKA 32 BBIOJIHEHNUE OTJIEIbHO B3SITOrO 3aaHus paBHa () 0asnoB.

Ha omumnmane nomkHa wucnoib3oBaThes 10-OamnpHas Ikanma: Kakaas 3ajada, BHE
3aBUCHUMOCTH OT YPOBHSI €€ CJIOXHOCTH, OLEHUBAETCS LeibIM unciaoM 6amioB ot 0 no 10. Uror
HOZBOAMTCS 10 CyMMe 0aJlsIoB, HAOPAHHBIX YYaCTHUKOM.

OcHOBHBIE IMPUHIUIIBEI OUCHHUBAHWA ITPUBCICHLI B Ta6111/1ue.

bannw IIpasunvrnocmo (owubounHocms) pewieHus
10 [TonHOE BepHOE pelieHne
7-9 Bepuoe pemenue. Mmerorcss HeOosblMe HETOUYETHI, B 1IEJIOM HE BIHUAIONIME HA

PCUICHUC. I[OHYH_IGHBI apI/I(bMCTI/I‘ICCKI/Ie OH_II/I6KI/I, HC BIMAIOIIHMC HA 3HAK OTBCTA

5-7 3ajaua penieHa 4acTUYHO, WK JaHbl OTBETHI HE Ha BCE BOTPOCHI

3-5 Pemenne cogepkut npoOenbl B 000CHOBAHUSAX, MPUBEICHBI HE BCE HEOOXOAUMBIE ISt

peuieHusl ypaBHEHUS

1-2 PaccMoTpeHbl OTAENbHBIE BaKHBIE CIydyad IMPH OTCYTCTBUHU pelleHus (WM Hpu

OLIMOOYHOM PEILIEHUN )

0 Pemenue HEBEPHOC, TPOABUKCHHUA OTCYTCTBYIOT

0 Pemenue oTcyTcTBYeET

B MeTonmueckux peKOMEeHIaIHX 110 IPOBEIEHUIO OJUMITHAIBI CIIeyeT IPOMH(POPMUPOBAThH
JKIOPH O TOM, 4TO:
a) 1r000e MmpaBUIIbHOE perieHue orenrnBaeTcs B 10 6amioB. Henomyctumo cHsiTre 6ai1ioB 3a To,
YTO pelIeHNE CIUIIKOM JIJTUHHOE, UJIH 32 TO, UTO PELIEHUE MIKOJbHUKA OTIIMYAETCSI OT PUBEJEHHOTO
B METOJUYECKUX Pa3paboTKax WM OT JAPYIHX PELICHUH, U3BECTHBIX XKIOPH; MPH MPOBEpKe paboTHI
BaXHO BHUKHYTh B JIOTUKY PAacCyXJCHHMH y4yaCTHHKA, OL[EHUBAECTCSI CTENEHb €€ MPaBUIBHOCTU U
MIOJIHOTBI;

0) YepHOBHUKH PaObOT HE TTPOBEPSIOTCS;



B) €CJIM YYaCTHHUK OJIMMIHUAJbI IPUBOJUT ABA PEIICHUS, IPUBOASIIMUX K pa3HbIM OTBETaM, TO
npoBepsieTcs Xyauee. Hannume AByX pa3HbIX pelICHUI CBUIETENBCTBYET O TOM, UTO YYEHUK HE CMOT
BbIOpaTh aJIEKBaTHYIO MOJIENb PaCCMaTPUBAEMOTIO SIBJICHMUS;

r) oJuMIuagHas paboTa He SABIAETCS KOHTPOJIbHON paboTOi ydacTHUKA, MOSTOMY JtOObIE
UCTIpaBJICHUSI B paboOTe, B TOM YHUCIIC 3a4ePKUBAHHE paHEe HAMMCAHHOTO TEKCTa ¢ MOCIETYIONIUM
SBHBIM yKa3aHHEM Ha OTMEHY 3au€pKHYTOTO, HE SBJISIOTCS OCHOBAHHUEM JUIS CHSTHUSI OasuioB;
HEJIOIYCTHMO CHSATHE 0aJIJIOB B pabOTe 32 HEAKKYpaTHOCTh 3aIMCH PEIICHUH MPH €€ BHITOJTHEHNH;

1) Oaiibl HE BBICTABISIOTCS «3a CTapaHHE y4YyacTHUKa», B TOM 4MCJE 3a 3alUCh B paboTe
601b110T0 IO 00BEMY TEKCTa, HE COAEPIKAIIETO MPOABIKEHHI B PELICHUH 33/1a4H;

€) B IporpaMMe OJIMMIIMAJbl B 00SA3aTENbHOM IMOPSJKE MOJKHA OBITh MpPelycMOTPEHA
anesIsanus;

) B IMpOrpamMMe OJUMIIHUAAbl HYKHO MpPEIyCMOTPETh CHOCOO JOBENEHHUS 1O YYaCTHHUKOB
OJIMMITUAJbl aBTOPCKOTO PELICHUS 3aJaHUI;

3) MIPH pacHpeeieHUd JUILIOMOB MOOeuTeNneid u mpu3époB OJMMIUAABI HYKHO UCXOIUTH, B
NIEPBYIO OYEPEIb, U3 YMCIIa Y4aCTHUKOB. [IpolieHT HabpaHHBIX 0aJJIOB OT MAKCUMAaJIbHO BO3MOKHOT'O

YUYUTBIBACTCA, HAYMHAA C PETHOHAJIBHOI'O 3Talla.

7. IlepeyeHb peKOMEHAYeMbIX HCTOYHHUKOB JUIS MNOATOTOBKH IIKOJbHHUKOB K
oJiuMInuajae
NuTepHer-pecypcesl:

https://os.mipt.ru CereBast onumnuanHas mkoina «dusrex pernoHam» (7-11 kiaccsr).

https://maxwell.mipt.ru/ Caiit onummuansr mo pusuke um. . K. Makcenna (7-8 kimacc)

http://potential.org.ru. XXypuan «IToTeHiuany.
http://kvant.mccme.ru. Xypuan «KBaHty.

https://mos.olimpiada.ru/tasks/phys MockoBckast oumIIHaia MIKOJILHUKOB MO (hru3uKe

http://physolymp.spb.ru. Onumnuazns: o ¢pusmke Cankr-IletepOypra.

http://vsesib.nsesc.ru/phys.html. Onmummuazaet o ¢puszuke HI'Y.

O N o g bk~ wbdh -

http://genphys.phys.msu.ru/ol/. Onmumnuaaet o puzrke MI'Y.
9. mephi.ru/schoolkids/olimpiads/. Onummuaas: o puzuke HUSY MUDU.
10. http://edu-homelab.ru. Caiit  onummuaguoi mkoasl npu MOPTU  1no  kypcy

«DKCTepUMEHTAIbHAs (PU3UKAY.


https://os.mipt.ru/
https://maxwell.mipt.ru/
http://potential.org.ru/
https://mos.olimpiada.ru/tasks/phys
http://physolymp.spb.ru/
http://vsesib.nsesc.ru/phys.html
http://genphys.phys.msu.ru/ol/
https://mephi.ru/schoolkids/olimpiads/
http://edu-homelab.ru/

Ipuiaoxenne 1
IIpumepsl 3a1aHNIH MYHHMIMNIAJBHOTO 3TAaNa OJIMMITHAIbI
7 KIIACC
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
MOJIbIE KYOWKH, U3 KOTOPBIX 3aTEM COCTABHII OJIUH OOJBIION KyO C ITTMHOW CTOPOHEI 28.
Onpenenure:
1) Kakoe MakCHMMaabHOE YHCIIO MAJIEHBKUX KyOMKOB MOKHO H3TOTOBHTH?
2) Maccy M 6oubiioro kyoa.
Bosmooicnoe pewenue u kpumepuu oyenusanus:

M3 panHOTO NHCTA KECTH MOYKHO BBIPC3aThb 8 pAaAOB I10 8 KBaJpaToB 3a/laHHOI'0 pasMcpa

B KaxnoM. Bcero 64 3arotoBkH. 1 Oamn
. 512
Macca kaxoii 3arotoBku m_ =——=38r. 1 6amn
Ky6uxk 6yzner coctosite U3 6 rpanei 2 Gamna
Macca kyOuka m=6m,_ =48r. 1 6amn

3Ha4uT, BCero Mo:kHo Oyaet u3roroButh 10 kyOukoB (4 xkBaapara ocranyrcs) 2 6amia
Ky0 Oyzaer coctosaTh U3 2x 2 x 2 =8 KyOUKOB. 2 Ganna

Macca 6oabmioro kyoa M =8m=384r. 1 G6amn

3agauya 4 (mcepodaxkcnepumenT). Mmem o0bembl. ODkcriepuMeHTaTop [JIIOK B3sUI MEH3YpKY,
YACTUYHO 3alIOJHEHHYIO BOJIOW, M MOCTaBWII €€ MOJ KpaH, U3 KOTOPOro €XECEKYHIHO Majajo Io
OJIHOM Karie BOJibl. 3aTeM OH Havajl pUKCUPOBATh U3MEHEHHE 00bEMA COEPKUMOT0 MEH3YpKH V OT

BpeMenu t. Pe3ynbTarel u3mMepenuit 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. TToctpoiite rpaduk 3aBucumoctu V ot t.
Hcnonb3ys HOCTPOCHHBIN rpadukK, OnpeaenuTe:
2. OOBEM BOJBI, KOTOPHIN OBUT B MEH3YPKE H3HAYAIBHO.
3. OOBéM OgHOM KaIuIH.
4.  OO0bBEM BOJIBI, KOTOPBIH OyZeT B MEH3YpKE CITYCTs 2 MUHYTHI.
Ilpumeuanue: cuuraiite, 94To 00BEMBI KarlelIeK BOAbI OIMHAKOBBIE, & OTCUET BPEMEHHU BEIETCS C TOTO

MOMCHTA, KaK MCH3YpKa Obla ITOCTaBJIcHA noa KpaH.
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8 KJIACC

3agaua 4 (mceBaodkcnepuMeHT). JIlmHamomerp. Yuenuma 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 coorBercTBeHHO. [locime 3TOro oHa B3suia JAMHAMOMETP,

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

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

3aBUCUMOCTH OT TJIyOMHBI ITorpyskeHus h Mmetamimueckoro teaa. Onpeaennre: 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 TMOKa3aHO  HaNpaBlI€HHE  CKOPOCTH  YacTUIBl U q,m v

B paccMaTpuMBaeMbli MOMEHT BpeMeHH. Bekrtop B NEPHEHIUKYIAPEH U W HalpaBlieH OT Hac.
Onucanue CUTyallud CJEJIaHO OTHOCHUTENIbHO HEKOTOPOW MHEPIHUAIbHON CHUCTEMBI OTCUETA.
Ilepeiném B Ipyryr0 MHEPLUUAIBHYIO CUCTEMY OTCYETA, JBHIKYIIYIOCS OTHOCUTEIBHO IIEPBOM CO
CKOPOCTBIO U.

1) OnpesienuTe HapaBIeHNe U BETUYMHY YCKOPEHHS YaCTULL d' B PACCMATPUBAEMBIH MOMEHT
BO BTOPOM CHCTEME OTCUETA.

2) OnpesienuTe HAMTPABJICHUE U BETMYNHY HATPSKEHHOCTH TTOJIS E'Bo BTOPOU CUCTEME OTCUETA.

Bosmooicnoe pewenue:

CKOpOCTI/I YaCTHUIbI MHOI'O MCHBIIC CKOPOCTH CBCTa B BaAKyyMC, IMIO3TOMY MOKHO

MOJIb30BAaThCS 3aKOHAMH KJIACCHUYECKOH MEXaHMKH. I/ISBCCTHO, 4TO MacCa U 3apsd 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 ucxoxnoit UCO 310 yckopenue coobmaer cuna Jlopenma F =(q ( E +0x é) =qoxB.

Torna BenuuuHa YCKOPEHHS |§'| =F/m=0,15 m/c?.

Hanpapnenuss Cuiibl ¥ yCKOPEHHS ONPEACIAIOTCS MpaBWiioM mpaBod pykr. C  ydérom
TIOJIOKMTENTLHOTO 3HaKa 3apsijia YaCTHIIBI — B IUIOCKOCTH PHCYHKa MEPIICHINKY/ISIPHO CKOPOCTH BBEPX.

B HOBOIf crcTeMe OTCUETa YacTHIla B HAYaIbHbBI MOMEHT HEIOIBUKHA, TOITOMY MarHUTHASI
COCTaBJISIOMIast TIOJIsE Ha He€ He JEHCTBYET, HO 3aTO MOSIBISICTCS CHJIA CO CTOPOHBI DIICKTPUYECKOM
KOMIOHEHTHI E'.

Cwuuna, neiicTByromas Ha yactuily B HoBoii CO, F'=ma’.

Torna moayne Hanpsokéanoctd E'=F'/q=0vB= 0,1 B/m.

HampaBnenune coBmaséT ¢ HapaBIeHUEM YCKOPEHHSL.

Kpumepuu oyenusanus:

1) Vka3ano, uto B pazHbsix MCO ycKopeHHe YaCTHIBI OHO M TO JKe 1 6ann
2) IIpuBenena dhopmyna st Moyiist cuiibl JlopeHia 1 Gamn
3) 3amucan BTOpoii 3akoH HproToHa 1 Gamn
4) BBIYUCIICHO 3HAYCHUE YCKOPCHUSI 1 6ann
5) IIpaBUIIbHO yKa3aHO HAIPABICHUE YCKOPCHHUS 1 6ann
6) Yka3zaHo, 4To B Ha4aJIbHbIH MOMEHT B HOBOit ICO HET MarHUTHBIX CHJT 1 Gamn
7) 3anucan BTOpoii 3akoH Herotona B HoBoit ICO 1 Gamn
8) Iomy4ena Gpopmysia JIst MOLyJIsl BEKTOpA HanpskeHHocTn E' 1 6ann
9) Beruncien Moy Hanpsoxénnoctu E'B Hosoit UCO 1 6ann
10) Vka3aHo HanpapJieHHE BEKTOpa HANPSKEHHOCTH T0y1s E' 1 Gamn

3agaua S (nmceBaodkcnepument). Ha Mapce. Yyammumcest OblIo MpeIoKEHO M3Y4YMTh, Kak Ha
Mapce 3aBUCHT BpeMsi COCKallb3bIBaHUS OpYyCKa ¢ HAaKJIOHHOW MJIOCKOCTH 0€3 HayaJbHOH CKOPOCTH
OT yIJjla ee HakJIOHa K Topu30HTY. JlinHa mitockocTH L = 60 cM, pa3Mepbl Opycka Mabl IO CPaBHEHUIO
C pa3MepaMH IJIOCKOCTH. J[aTYMKU KOHTPOJISI BPEMEHU YyCTAHOBJIEHBI B CAMOM Hayajle U B CaMOM
KOHIIE IUIOCKOCTH (M3MEPSIIOT BpeMs MPOXOXKIEHUS TeJIOM BCed [UIMHBI IIockocTu). s
oTpezieNieHus yria HaKJIOHA IIOCKOCTH IIKOJIbHUKU W3MEPSUIH Pa3HOCTh BBICOT H Mexy BepXHUM
U HIDKHUM KpasiMH TUIOCKOCTH. Bam noctynHa Tabnuua ¢ u3MepeHusMu yyamuxcs. M3BecTHo, 4yTo
g = 4,1 M/c?. Tlonb3ysch NpeaToKeHHBIMH JAHHBIME OIPEICTNTE:

1) ko3 urmeHT TpeHus Opycka 0 HAKJIIOHHYIO IJIOCKOCTb;
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2) Ha KaKOH TUIaHETE BBIMOJIHSIN padOTy HIKOJIbHUKH.

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 3 28 17,00 38 10,14
9 19 g 29 15,81 39 9,43

=
10 % 20 é 30 14,15 40 8,68
11 g 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 BcepoCCHIICKOM OJIMMITMA/AbI HIKOJIBHUKOB 110 (hHU3UKe

KomimiekTsr BaI[aHI/If/i PAa3JIMYHBIX OTallOB OJIMMIIMAZ COCTABJIAKOTCA II0 IIPHHIOUITY
«HAKOIINICHHOI'O UTOra» U MOI'yT BKJIHOYATh KaK 3aJa4du, CBA3aHHBIC C pa3aciiaMHi HIKOJIBHOTI'O KypcCa

(¢u3uKH, KOTOpPBIEC U3YyYAIOTCS B TEKYIIIEM T'OAY, TaK U 3a7a4yM 10 MPOUICHHBIM paHee pa3zenaMm.

Brinenennbie KENTHIM 1IBETOM TEMBbI He CJIeyeT BKJIIOYaTh B 3aJlaHUs OJIMDKaHIIeH OMMMITHAIbI,

B naaneﬁmHe — MOJXKHO.

B cronbue «Mecsy» yka3plBaroTCsl IPUMEPHBIE CPOKH (KaJIEHJAPHBIN MECSILT) TPOXOKICHUS

TEMBI.
7 KJIACC
Tewmbl 3aHATHIT OpUEHTHPOBAHBI HA HAUOOJIEE PACIIPOCTPAHEHHBIE YUYEOHUKU U TPOTPAMMBIL.
1. [eppimkun A. B. @usuka-7. — M.: [Ipoda.
2. I'pomos C. B., Poguna H. A. ®usuka-7. — M.: [IpocBemenue.
No Tema Mecay Ipumeuanusn
1 | Usmepenue ¢pusnyeckux BenuuuH. Llena neneHwus. 9 Pacuer IIOrPEIIHOCTH
Enununel  u3MmepeHuil  (GU3HUECKUX  BEIUYHH. norpedyercss  TONBKO  Ha
[lepeBon enuuun, wu3mepenuid. IlorpenrHocts 3aKJIIOYUTEIHLHOM JTarne
U3MEpeHHS (OOIIME TTOHITHS ). oJMMnuaapl B 8 Kiacce!
2 10

Mexanuueckoe nsmxenue. Ilyte. Ilepemenienue.
PaBHOMepHoe naBmxkeHue. Ckopoctb. CpenHss
ckopocTh. ['paduku 3aBHUCHMMOCTE  BETUYHH,
onuchIBarOIUX JBWxkeHHe. Pabora ¢ rpadukamu,
B T.4. KyJbTypa nocrpoenus rpaguxkon. OOmiee
NoHSATHE 00  OTHOCUTENBHOCTH  JBUIKEHMS.
CrnoxeHue CKOpocTed Mg Tel, JBHKYIIHUXCS
napauiensHo. Ilepexoa B Apyryro HMHEpLUHAIBHYIO

CUCTEMY OTCUCTA.

I koabHBIH 3TAN 10
HeO6XO}II/IMO IIpUHAUMAaTb BO BHHMAHHUC, YTO
IIKOJTHHUKH

(dusznka) HE 3HAKOMBI C TTOHSATHEM IMPOEKIIUU (ITO
TeMa Hadana 9 kiacca).

(Marematrka) WIKOJIBHUKM HE 3HAIOT KOPHH U

TPUTOHOMCTPHUIO
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No Tema Mecay Ilpumeuanusn
3 | O6wsem. Macca. [TnotHOCTE. CMECH U CIITIaBHI. 11 | Ecmu BTOpOW 3Tam B AeKadpe,
TO MOXHO BKIIIOYATh 3Ty TEMY
MyHununajibHbIH 3TaN 11-12
Marematuka!  IIKOJTPHUKM  yMEIOT  peliaTh
JTUHEHHBIE YPaBHCHHUS, 3HAIOT MIPU3HAKU PABEHCTBA
TPEYroJIbHUKOB, MAPAJLIEIbHOCTh MPSIMBbIX.
4 | Uuepuus. Bzaumoneiicteue ten. Cuibl B ipupoze | 12-1
(TSDKECTH,  yNpYrocTd, TpeHus). 3akoH ['yka.
CrnoxxeHure napaienbHbIX cuil. PaBHOAeHCTBYIOIIAS.
Pernonanabnplii 3tan Oaumnuaabl umeHu JLx. 1 JJ1st IKCIIepUMEHTAJIBLHOT 0
Kia. MaxkcBessia Typa. 3mepurenbHbie
npuOOpHI: INHEHKA, Yachl,
MEPHBIN [UIUHAP, BECHI.
bamner 3a orcyrcTBHE yuera
MOTPEIIHOCTH HE CHIKAI0TCA !
5 | Mexanuueckass pabota ius cui, HanparieHHbIX | 1 (4) | OcHOBHbIC MOHSATHUA.
BJIOJIb TICPEMEIICHHSI, MOIIIHOCTD, SHEPTHSL. Boruucnenne pabotsl  yepes
['padmikr 3aBHCHUMOCTH CHJIBI OT TIEPEMEIICHHS U wiomanae 1nox  rpadukaMu
MOIIIHOCTH OT BPEMEHHU. MEPEeMEIICHUSI HW MOIIHOCTH
(4ucneHHOe UHTETPUPOBAHUE).
6 | IIpocteie MEXaHU3MBI, 0JI0K, peryar. | 3 (5)
Kunemarndeckue CBsS3M AN HUTEH, PHIYaroB W
OJIOKOB B CiIy4yae mMapauiebHBIX CKOPOCTEH U
[EpEMEILICHU .
Mowment cunbl. [lpaBuiao MomeHTOB (s cui,
JeXKAIMX B OJHON TIJIOCKOCTH, W HAMpPaBJICHHBIX
BJIOJIb TIapaJUIEIbHBIX MPSMBIX). 30J0TOE MPaBUIIO
mexanuku. KITJI.
7 | HJaBnenwue. 4 (1)
8 | OcHOBBI TUAPOCTATUKH. 3akoH IMackans. | 4 (2)
ATMocdepHoe naBneHue. ['mapaBamdeckuii mpecc.
Coobmaromuecss  cocyasl. 3akoH  ApXxumena.
IImaBanue Ten. Bo3ayxonnaBanue.
3akaounTebHbIH dTan OaumMnuaabl uMeHu Jx. 4 Ha IKCIEPUMEHTAIHHOM

Kia. MakcBeiia

31ech W gamee MOXET TOoTpeOOBaThCS YMEHHE
pabotarh ¢ rpaduKamMu: pacy€T IUIOMIATX TIOJ
rpa¢uKkoM, TPOBEACHUE KacaTeIbHBIX IS y4eTa

CKOPOCTH U3MCHCHUS BCIIMYNHBI.

TYp€ YMETH IO0Jb30BaTbHCHA:
JUHAMOMETPOM, KHUAKOCTHBIM

MaHOMETPOM.
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Ne Tema Mecay Ilpumeuanusn
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8 KUIACC

Tembl 3aHATHII OPHEHTUPOBAHBI Ha HanOoJiee PacPOCTPAaHEHHbIE YUEOHUKHU U ITPOTPAMMBI.

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

OYCHb CYIICCTBCHHBIMMU. HpeI[MeTHO-MeTO,Z[I/I‘ICCKI/IM KOMHUCCHUAM PCKOMCHAYCTCS HNPUACPIKNUBATHCA

MIpOrpaMMbl, COOTBETCTBYIOIIEH yueOHuKYy [leprimkuna A. B.

No Tema Mecay Ilpumeuanusn

1 |TemmnoBoe aBmxeHue. Temmeparypa. BHyTpeHHss 9 OcHOBHBIE TIOHATUSA O€3
sueprus. TermnonpoBogHocTs. Konsekuus. M3nydyenue. bopmyiL.

2 | KommuectBo  Temnorel.  YaenpHas — TemtoeMkocThb | 9-10
BEICCTBA. YJIENIbHAs TEIJIOTa CrOpaHWs, ILIABJICHHUS,

UCIIApCHUs. YPaBHCHHE TEIUIOBOTO OallaHca WpH
OXJIQKJICHUH W HAarpEeBaHUU.

3 | ArperatHple  COCTOSHHUS  BemiecTBa.  llmaBieHue. 10

VYaenbHas Temnota 1uiaBneHusi. Mcnapenue. Kumenue.

VY aenbHas TemioTa mapooopazoBaHusl.

I KoabHBIH 3TAN 10
Matemaruka! HeoOXxoaumMo nmpuHHMaTh BO BHUMAaHUE,

YTO MIKOJILHUKU HE 3HAIOT KOPHU U TPUTOHOMETPHIO.

4 | Momnuocts u KIIJI HarpeBarens. MomHocTs TemioBbix | 11-12 | Eciu  BTOpol dTam B
MOTephb. YPaBHEHHE TEIUIOBOrO OajaHca C yYEeTOM nekabpe, TO  MOXHO
(a30BBIX TEPEXO0JIOB, MOABEACHHOTO TEIUIA M ITOTEPb. BKJIIOYATh 3Ty TEMY
3akon Hrrotona-Puxmana.

MyHUIUNIAJBHBIA 3TAN OJIUMITHA/bI. 11-12
Marematuka! [IlkonbHuKK 3HatT Teopemy Iludaropa,
KBaJIpaTHbIC KOPHH M 3JEMEHThI TPUTOHOMETpHH (SiN,

cos u tg ocTporo yria).

5 |Pabora raza u mnapa npu pacumpeHud. Jlpurarens| 12 | OcHOBHBIE MOHATHSA 0€3

BHyTpeHHero cropanusi. IlapoBas TypOuna. KIIJ] dbopmyi.

TETJIOBOTO JIBUTATEISI.

Pernonanbubiid 3tan Oaumnmaasl umenn k. Ko 1 Jns

Makcaesia IKCIMEPUMEHTAIBHOTO
Typa. H3MepurenbHbie
IPUOOPBHIL: MaHOMETD,
O6apoMeTp, TepMOMETp,
TepMonapa

6 |Onexrpuzamus. J[Ba poma 3apsnoB. BzaumopeiicTBue 1 OcHoBHBIE TIOHATHS 0€3
3apsSOKCHHBIX  Tel. [IpOBOJMHMKM W JIMDJICKTPHKH. dhopmyL.
OnekTpuyeckoe mojue. JlennMMocTh  3IEeKTPUYECKOTO
3apsna. OnekTpoH. CTpoeHHe aTOMOB.
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No Tema Mecay Ilpumeuanusn

7 | DneKTpU4YeCKUi TOK. VICTOUHHMKHN 3JIEKTPUYECKOTO TOKa. 2 AmnepMeTpel,
DnekTpuyecKkas Lelb U €€ COCTaBHbIE YaCTH. BOJIETMETPBI, OMMETPHI,
Cuna TOKa. DneKTpuuecKoe HaIpspKEHUE. BaTTMETPhI  (U]I€abHbIE
DneKTpuuecKoe COIIPOTUBIICHUE IIPOBOJIHUKOB. U HE UJICANIbHbIE)

VY 1enpHO€E CONPOTUBIICHUE.

8 |3akon Owma mns ydactka nenu. IlocrnemoBarenpHoe H 2
napajuieIbHOE  COeIMHEHHWE NPOBOAHUKOB. Pacuer
MPOCTHIX IIeTeH MOCTOSHHOTO TOKA.

9 | Henuneiinbie AJIEMEHTHI u BosibTamnepHeie | 2-3 | Ha ypoBne BAX (iramma
xapakrepuctuku (BAX). HaKaJIMBaHUS, JTUO]T)

10 |PaboTta W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH 3
Jxoyinsa — Jlenua.

11 | DJIC. Metoasl pacyeTa 1enei nocToOsTHHOTO TOKa (B T.4.
npaBwia Kupxroda, MeTomsl y3I0BBIX NOTEHIHAIOB,

HKBUBAJIEHTHOTO MCTOYHMKA, HAJIOKEHUSI TOKOB M T.IL.).

Henunelinble 3J1eMEHTHI.

3akiaounTebHbIH 3Tan Onumnuaasl umenn Jx. Ko 4 s 3KCnmepuMMeHTANIb-
MakcseJia HOro typa: Pesucropsl,
He o0Gs13arenbH0, HO 1Ies1ec000pa3HoO, B UHAUBU1YaJIbHOM peocTaThl, JIAMIIBI
NOpSAJKE H3ydeHHME MOHATUSA MnoTeHuuana. Ilepecuér HaKaJUBaHUs,
COIPOTUBIICHUSI CHMMETPUYHOM 3B€3/1bI B TPEYTOJIbHUK U HMCTOYHUKHU TOKA.
oOpatHo. DNEeKTPOU3MEpPUTENbHbBIE
I Haumnags ¢ 93TOro JTama W Jajee Ha npuOOpBl:  aMIIepMeTp,
SKCHEPUMEHTAJbHBIX  Typax  d3JEMEHTapHbId  yder BOJIETMETP, OMMeETp,
HOTPEIIHOCTH 00s13aTeseH! MYJIbTHUMETD.
Maremaruka! IlpoiimeHsl KBaJpaTHblE KOPHH H

KBaJpaTHbIE ypaBHeHus. Teopema Buera.

12 | MarautHOoe mojne. CuioBble JTUHUU. MarHutHOE TOJIe 4 OcHoOBHBIE TIOHATUSA 0O€3
npsIMOro TokKa. MarHuTHoe moJjie KaTyHUIKA C TOKOM. dhopmyiL.
OnexktpoMarHuThl. [locTosiHHbIE MarHuThl. MaruuTtHoe
noJsie 3emiu. [{eficTBe MarHUTHOTO MOJISE Ha IPOBOJIHUK
C TOKOM.

13 | Uctounuku cBera. Pacmpoctpanenue csera. TeHp u 5 OcHOBHBIE MOHATHS.
nonyreHb. Kamepa — oOckypa. OtpakeHue cBera. YMeHue CTpOUTh XOJI
3aKOHBl OTpaKEHMsI CBETAa. 3epkaja (IUIOCKHE H Jy4en.
cepuueckue). O61aCTh BUIUMOCTH U300paKEHHIM.

14 | [Ipenomnenue cBeta. 3akoHbl npenomiieHus (popmyna 5 YMeHne CTpOuTh XOJ
Cuemna). Ilpusmbl. ToHkue nuH3BL, B T.4. (opmyna JTy4en.

TOHKON JMH3bl. POKYC W ONTHUYECKas CUJIa JIMH3BI.

[TocTpoenuss xonma ydedl u u300pakeHUN B JIMH3AX,
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Tema

Mecay

Ilpumeuanusn

yBenudyeHue. OOmacTe BHAMMOCTH  H300paKCHHI.
Cucrembl JHMH3, «TojcTass JuH3a». OnTUyeckue
puOOpHI. ®doroanmapar. bimmsopykocts U
JaTbHO30PKOCTh. OUKH.

Matemartuka! Manble yriibl ¥ IOHATHE PaJAUMaHHON MEpBI
yriaa (u3yuuTh ¢akyiapbTaTuBHO). HepaBeHCTBO 0
CPEIHHUX.
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9 KJIACC
B 9 xnacce cnoxHast cuTyalus ¢ nporpammamu. B pamkax nmoarotoku k OI'D u B ymiep6
«MexaHukey», OObIIas 4aCTb BPEMEHU YJENAETCS ObICTPOMY IMOBEPXHOCTHOMY IPOXOKICHHUIO

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

No Tema Mecay Ilpumeuanusn

1 | KunemaTtuka matepuanbHoi Touku. CucreMbl otcuéra. | 9-10
PaBHomeproe  mBmwxkeHue.  CpenmHsis  CKOPOCTb.
MrHoBeHHas ckopocTh. Yckopenue. IIpsimosimueiinoe
paBHONepeMeHHOe JBMKeHue. CBOOOJHOE Ta/ieHHe.
I'paduku nBuxkeHHs (IIyTH, IEpPEMEUICHUs, KOOPIUHAT
OT BpPEMEHH); TIpaUKU CKOPOCTH, YCKOPEHHS M UX

HpOGKHHﬁ B 3aBUCHUMOCTH OT BpCMCHHU U KOOPJAHWHAT.

2 |/IBmkeHue 1O  OKpyXHOcTH. HopmaneHoe 10
TaHTEHIMAJIbHOE YCKOPEHHUE. YTIIOBOE INEepeMEIIeHHE U

yriioBasg CKOpPOCTD.

IIKoabHBIH 3TAN 10
Marematuka! [TomHOE BilajieHHE TPUTOHOMETPHEH.
Bekropsl (crokeHHe, BBIUUTAHHE, YMHOXEHHE Ha

YunCJI0, IPOCKIUA BCKTOpa) °

3 | OTHOCHTENBbHOCTh  JBWKEHHUsA. 3akoH  cinokenws | 10-11 | Ecim  BTrOpoit stam B
CKOpPOCTEH. AOCOIIOTHAS, OTHOCUTEIbHAS U TICPEHOCHAS JeKkabpe, TO  MOJXKHO

CKOPOCTbh. BKJIFOYATb Ty TECMY

4 | KpuBonuneiinoe paBHoyckopeHHoe ABmkeHue. [lonerst | 10-11 | Ecnu  BTOpoii »3Tam B
TEJ B IOJIC OJTHOPOJHON rpaBUTAIMH. Pagnyc KpUBHU3HBI JIeKabpe, TO  MOXKHO

TPACKTOPHUH. BKJIFOYATh 3Ty TEMY

5 | Kunemarnyeckue cBsI3u B cCllydae IPOU3BOJIBHBIX 11
CKOpOCTEe W mepemelleHni (HepacTsHKUMOCTh HUTEH,
CKOJIb)KEHUE oe3 OTpBIBA, JIBUKECHHE 0e3
npockayib3biBaHust). [lnockoe ABMXKEHHE TBEPIOTO Tena,

MT'HOBEHHBIN LHCHTP BpalllCHU.

MyHununaabHbIA 3TAN 11-12 |3apay Ha JHHAMHUKY

Matematuka! UucineHHOe pelieHre ypaBHEHUMN. OBITH HE J0JI’KHO!

6 |/lunamuka MmartepuanbHoi Touku. Cunbl. Bekrtopnoe | 12

clIokeHue cuil. 3aKoHbI HproToHa.

7 | JluHaMHKa CUCTEM C KHHEMAaTHUYECKHUMHU CBS3SIMHU. 12-1

Matematuka! BekTopsl (CKaipHOE MPOU3BEACHUE).

PernonaJjbHblii 3Tan 1 Honyckatores 3amadn Ha
B OJMMIMAJAaX PETHOHAIBHOIO M 3aKIFOYHUTEIBHOIO JWHAMHUKY MaTepuaabHOU
JTama MOTYT OBITh 3a/ladyll Ha CIIOKEHHE YCKOPEHUH B TOYKH!

s
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No Tema Mecay Ilpumeuanusn
pa3sHBIX MOCTYNATEJbHO JBIDKYLIMXCA  CHUCTEMax IKCIIEPUMEHTAIBHOTO
OTCYETA. Typa: I[lnockue 3epkana,

JIMH3bI, Ja3ep

8 |I'paBurtamms. 3akon BcemmpHoro tsarorenus. Ilepsas 1
KOCMHUYECKasi CKOpOCTb. lleperpy3ku M HEBECOMOCTD.

LleHTp TsHKECTH.

9 | Cuubl TpeHusi. Cuiibl CONPOTUBIIEHUS NPH JBUXKEHUU B | 1-2
AKHUJIKOCTH U Ta3e.

10 | Cuuter ynipyroctu. 3akoH ['yka. 2

11 | Umnynbe. 3akoH coxpaHeHus umiynbca. LleHTp mace. | 2-3
Teopema o JBUXKEHUM LEHTpa Macc. PeakTuBHOe
JIBIDKEHUE.

12 | Pabora. MomHocTh. DOHeprusi  (TpaBUTalMOHHAsA, | 34
neOpPMUPOBAHHON TIPY)KUHBI). 3aKOH COXpaHCHUS
DHEPruH. YIOPYrue U HEYNpPyrHue B3auMOACUCTBUS.

Juccunanus 3Heprud. YpaBHeHHE bepHymnmua s
CTALlMOHAPHOI'0 TEYEHUS HECKUMAEMOM KHUJIKOCTH.

13 | Cratuka B ciyyae HenapauelbHbIX CUI. Y CTOHYMBOE U 4
HEYCTOMYMBOE paBHOBeCHE. MeToJ] BHUPTYaJIbHBIX
MepEMEILICHUN.
3ak/04nTeIbHBIN ITAN 4 J1si  3KcnepuMeHTAb-
Matemaruka!  IlpousBogHass  mpoCTBIX  (QYHKIUI HOro typa: Ctpobockorl.
(cremeHHBIE W TpPUTOHOMETpUYECKHe (YHKIHHU), €& Jlammnbl HaKaJUBaHUs,
(Gu3nUecKuil CMBICI, TPOU3BOJAHAS TPOU3BEIACHUS U JTMOJIbI B T.Y. CBETOJUO/IbI
NPOU3BOJIHAS CIOXKHON (YHKUMHU. AHaIM3 (QYHKIUH C (na ypoBHe BAX).
MIOMOIUIBIO MIPOU3BOIHON (9KCTpEMyMBHlI, Hcnonp3oBanne
MOHOTOHHOCTH). [IpoiiieHs! mporpeccum. KOMIIbIOTEpa/TIaHIeTa/
Dusuka! He 00s13aTe1bHO, HO 11€71€CO00PA3HO U3yUEHHE tenepona/AVR/STM32
CWJI MHEpUuH, JACHCTBYIOUIMX a) B paBHOYCKOPEHO (m Tm) s coOopa
HNPSIMOJIMHENHO ABMXKYIIUXCS CUCTEMAaxX OTCUETa; JAHHBIX C  Pa3IUYHbIX
0) Ha OOBEKTH, HENOJBI)KHbIE B pPaBHOMEPHO MOJIKJIFOYAEMBIX
BpAILAIOIIUXCS CUCTEMaX OTCUETa. JTATYMKOB, B T.4. BUJEO.

14 | Mexanuueckue kosnebanus. MastHuk. ['apmonnueckue | 4-5 | OCHOBHBIE TOHATUS U
kosiebanus. Bomusl. Onpenenenus nepuoja kojaeOaHuid, onpeznenenus. be3 3agau
aAMIUTUTY/bI, JUIMHBI BOJIHBL, YaCTOTHI). Ha pacyeT nepuoaoB U 0e3

bopmyn NIEPUOJIOB
MasITHUKOB.
15 | OcHOBBI aTOMHOM U SAEPHON PUUKH. 5) OcHoBHbIE TOHATHS 0€3

hopmyr
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10 KJIACC

B 10 kmacce cymectByer ABa Tumna mnporpamM. [lo onHOMy M3 HHX TEpBbIE MECAILbI
YIIIYyOJICHHO TOBTOPSIETCS MeXaHHKa. M IuIe K KOHIly MepBOro MOJIYrOAMs HAYWHACTCS M3ydeHHE
ra3oBbIX 3aKOHOB. 3aKaHYMBAETCS TOJ[ AJNEKTPOCTATUKOW M KOHJeHcaTopamu. Bech ocranbHOMN
MaTepuai — MOCTOSHHBIN TOK, MAarHUTHBIC 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. ®@usuka 10-11. [Tocobue myist yaammxcst 1 aOUTYpUEHTOB (B IBYX 4acCTsX). —

M., Muemosuna. 2010.
2. Mskuies I'. 5. ®usuka (1. 1-5). — M., Ipoda.
3. ®usuka-10 o pea. A. A. Ilunckoro. — M., IIpocsemnienue.

Ne Tema Mecay Ilpumeuanusn

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

ABorazapo. Temneparypa.

2.1 | OcuoBst MKT. 10

2.2 |lloTeHnmanpHasi HHEPTUs B3aMMOJEHCTBHS MOJICKYIL 10 | OcHoBHbIe TIOHATHS 0e€3
[IpencraBienue o HeUEaNbHOM Ta3e. bopmy.
IIxoabHBINA 3TN 10 | be3 ra3oBBIX 3aKOHOB!

3 | TepmomuHamuka.  BHYTpeHHsiT  SHeEprust  TrasoB. 11

KonmnyectBo TemnoTel. 1-H 3aKOH TEpMOAMHAMHKH.
Tennoemkocts. AnuabatHblii mpouecc. L{ukanueckue

npoueccel. [{ukn Kapso.

4 | HacellieHHBIE TTAphI, BIAXXHOCTb. 11

MyHuuMnaabHbIN 3TAN 11-12 | MoHO ra3oBbl€ 3aKOHbI

5 |[oBepxnoctHoe Harskenue. Kanmmmmsapel. Kpaesoit 12

YrouJ. CMaunBaHHE 1 HECMayHBaHUE.
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No Tema Mecay Ilpumeuanusn

6 | Dnekrpocratuka. 3akoH Kymona. Dnekrpuueckoe mose. | 12-1
Hanpsxennocts. Teopema 'aycca. [lorenmnuan.

PernonajnHbBIA 3TAN 1 Bo3MoskHBl 3amaum  Ha
MKT, ra3oBble 3aKOHBI,
1-it 3aKOH
TEPMOJAMHAMUKH, LIUKIIBI
C HIeaIbHBIM T'a30M.

7 |IIpOBOIHUKH M JUAINEKTPUKH B DIEKTPOCTATUUYECKHUX 1
TOJISAX.

8 | Konxpencaropel. CoeAMHEHNS KOHIEHCATOPOB. DHEPrus 1
KoHzaeHcaropa. OObeMHas  IJIOTHOCTh  DHEPTUU
ANEKTPUYECKOTO TOJISL.

9 |RC-uemmm ¢ wucrounukamu ¢ mnocrosHHoir DJIC, 2 Honyctuma taxxe D/C
XapaKTepHOE BpEMsI YCTAHOBJEHHUS CTallMOHAPHOTO B dopme
COCTOSIHUS B TIEPEXOTHOM MPOIIECCE, 3aKOH COXPAHEHUS IPSIMOYTOJIBHOTO
sHeprun B RC-niensx. cur”aia (MeaHmp).
Maremaruka! Jlorapudm U IKCIIOHEHTa, HM HX
MIPOU3BOIHBIE.

10 |OnexTpuyeckuit TOK B cpemax. 3akoH Oma B 3
maddepeHranbHON Gopme. DIeKTpon3.
3aK/II09uTeNIbHBIN 3TN 4 s JKCIIePUMeH-

TaJBLHOIO Typa:
Konpgencaropsi,
TPaH3UCTOPHI.
W3mepurenbHble
npUOOPHI: ICUXPOMETP.

12 |3akon  buo-CaBapa-Jlarutaca.  MarHuTHoe — mousie 5
MOCTOSIHHOTO ~TOKa (II0Jie  KOJIbL[a/4acTH  KOJbIIa,

MPSIMOJIMHENHOTO MPOBOAA/0Tpe3Ka, coaeHonaa). Cuiibl

Jlopenua nu Amnepa.

Matemaruka! BekTtopbl (BEKTOpHOE IPOU3BENEHUE,

nuddepeHIIpOBaHUE BEKTOPA).

13 | Teopemy 'aycca 1t MarHUTHOTO TIOJISL M 3aKOH MTOJTHOTO 5

TOKa.
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11 KJIACC

B 11 xmacce npuaepxuBaeMcs JOruKH BeIOpanHoii B 10 kiacce.

1. Kozen C. M. ®@usuka 10-11. [Tocobue mist yuammxcsi 1 aOUTYpUEHTOB (B IBYX 4acCTAX). —

M., Muemo3suna. 2010.

2. ®usuka 11 mox pen. A. A. Iunckoro. —M., [IpocBemienue.

3. Mskumes I".5. ®usuka (1. 1-5). =M. JIpoda.

No Tema Mecay Ilpumeuanusn

1 | JIB>keHuUe 4acTull B JJIEGKTPOMArHUTHBIX MOJISX (B T.Y. B 9
HEOJIHOPOJIHOM 3JIEKTPHUUECKOM I0JI€, B HEOJAHOPOAHOM
MarHuTHOM mnodje). Jpeiid B CKpeleHHbIX TOIX.

2 OnektpomarauTHas uaaykius (OMUN). 3J1C B 9 Ecnu BTOpOi#t 3Tan B
POBOJHUKAX, IBWKYIIUXCSI B MArHUTHOM TI0J1€. 3aKOH nexadpe, MOKHO
OMMU B popmynuposke Papanes. [Ipasuno Jlenua. BKJIIOYATh 3TY TEMY.
DnekTpoJBUrarenb u reieparop. Buxpesoe
aNIeKTprYecKoe nosie. KOHTypsl B BUXPEBOM TOJIE.

3 WNunyktuBHocTh. CamonHayKuus. THAYKTUBHOCTD 10 Ecnu BTOopon sTan B
KaTYIIKH. JeKkabpe, MOKHO

BKJIIOYATh 3TY TEMY.
I K0JIbHBIH 3TN
4 OHeprusi MarHuTHOTO MOJIs. 10 Ecnu BTOpOi#t aTan B
nekabpe, MOKHO
BKJTIOYATh ATy TEMY.

5 CBepXIpPOBOHUKH. 10 OCHOBHBIE TIOHSITHS,

6e3 hopmy.

6 RC/RL-1ienu ¢ HCTOYHHKAMH C 11 Ecnu BTOpoOii 3Tamn B
nocTtostHHOM/IepemMenHon DJ[C, xapakTepHoe Bpemst nekabpe, MOKHO
YCTAHOBJICHHSI CTAIIMOHAPHOT'O COCTOSIHUSA B BKJIFOYATh ATy TEMY.
HEePeXOAHOM IpoLecce, 3aKOH COXPAHEHHs SHEPTHU B
RC/RL-tensix.

7 | Mexannueckue kosnebanus. CB0OOOIHbIE TAPMOHHYECKHUE 11

Konebanus. AMIUIUTYa, ¢a3a, Iepruoa U 4acToTa
konebanuit. JluddepenimanbHoe ypaBHEHHE
kosebanuii. ®a3oBas MIOCKOCTh, Pa30BbINA MOPTPET.
[Ipocreiimue koaeOaTeIbHBIE CUCTEMBI:
MaTEeMaTUYECKUI U MPY>KUHHBIA MasITHUKH.
I'apmonunueckoe nBuxenue. ['apMoHUUECKUA
OCIHWJUIATOP MOJ ACUCTBUEM MOCTOSIHHOU CHJIBI.
3aryxaromue KoneOaHus (KaueCTBEHHO). BBIHY X IeHHbBIE

KOJIeOaHMs TIO/T JICHCTBUEM TapMOHUYECKON CHUITBI U
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pe3oHaHc (kauecTBeHHO). [lapameTpuueckuii pe3oHaHC

(Ka4eCTBEHHO).
MyHHUMIAIBHBIA TAI be3 Tembl
«Konebanusy.
8 RLC-nenu, konebarenbHbIil KOHTYp. [lepeMeHHbIH TOK. 12
Mertoa BeKTOpHBIX quarpamMM. CaBur ¢a3 B Lenu
IEPEMEHHOTr0 ToKa. TpaHchopmarop.
9 Mexanudeckue BoaHbL 3BYK. Dddekt Jomrepa 12-1
(HEepeNnATUBUCTCKUI). DIEKTPOMAarHUTHBIE BOJIHBI.
PernonajbHbIi 3Tan 1 st
Marematuka! JlnddepenunanbHoe 1 HHTErpaIbHOE IKCMEPUMEHTATIHHOTO
HCYHCIICHUE B MIOJTHOM 00BEME. Typa:
[TocTOsAHHBIN MarHuT
10 | BonnoBas ontuka UnTepdepenmms. Audpaxims. 1-2
11 | TBepaoe Tesno. MOMEHT UMITYJIbCA, MOMEHT HHEPLIUH. 2-3
JlmHaMuKka BpanaTebHOTO TBUKECHUSI.
12 | I'paBuTanus. 3akons! Kemepa. 3
3ak/04nTeIbHBIN ITAN 4 Joast
IKCIEPUMEHTAIBHOI0
Typa:
I'eneparop
MIEPEMEHHOTO
HaTpsOKCHUS,
ocmuiorpad,
KaTyIKa
MHAYKTUBHOCTH,
TudpakimoHHAS
peleTka.
13 | DnemMeHTHI cienuanbHON TEOPUH OTHOCUTEIBHOCTH. 4
14 | OcHOBBI aTOMHOM, SA€pHON M KBAaHTOBOW (DPU3UKU. 5
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