YTBep:KaeHbl HA 3acelaHUU IEHTPAJIbLHOM
MpeIMeTHO-MeTOANYeCKOil KOMUCCHU
BCEPOCCUIICKOH 0JIMMIINA/IbI HIKOJIbHUKOB

no ¢pusuke 21.06.2024 r. (Ilporokosa Ne 11)

MeToauueckue PE€KOMEHIAIUH MO MPOBCACHUI0O IIKOJBHOI0 U MYHUIIMIIAJTBHOI0 3TAaIIOB
BCCpOCCHﬁCKOﬁ OJIMMIINAAbI IKOJIbHUKOB 110 qmsmce

B 2024/25 yueoHoM roay



COJAEP)KAHUE

L2211 3212 (P 3
1.1. [TpuHIUIBl POPMHUPOBAHUS KOMITJIEKTOB OJMMITAATHBIX 3ATAHUM ...c.veevevietesieesieere e 4
1.2. Meronuyeckue moaxoAbl K COCTaBICHUIO 3aJaHIIl TEOPETUYECKOTO Typa UIKOJIBHOTO 3Tara

L0 010 0010 1= D1 05 5
2. IpuHimns! GOpMHUPOBAHUS KOMIUIEKTOB OJIMMITHA/IHBIX 331aHUI 1 METOAMYECKHE MOIXOABI K
COCTABJICHUIO 33/1aHUH MyHULIUTIAIBHOTO TAMA OJAMITAAIBL. . ... e ettt eneeteeeneeneenenneneenennenaenns 7
3. HeoOxoaumoe MaTepraibHO-TEXHUYECKOe 0OecTieueHIe JIJIsl BBITOJIHEHUS OJTMMITHAHBIX
3aJJaHUH MIKOIBHOTO ATAMA OJIAMITHAIIB. .« . et eeeetettenee e et e e et et et et e et e et eeeaneeneenan 7
4. HeobxomuMoe MaTeprallbHO-TEXHUIECKOE 00ECTICYCHHE TSI BRITIOTHEHUS OJTMMITHAIHBIX
3a/laHuil MYHULUATIATBHOTO ATAMA OJIAMITHAIIBL. . ¢ . e ettt et ettt et eee et et et et e e eneeaeeaneaaeens 8

5. HepequL CIIPAaBOYHBIX MAaTCpHUAJIOB, CPCACTB CBA3U U BJIeKTpOHHO-BBI‘II/ICJ'II/ITCJ'IBHOI‘/‘I TCXHHKU,

Pa3pEICHHBIX K HCIIOJIB30BAHUIO BO BPEMS IIPOBEICHUS OJIAMITHAIBL. . ... .\veeseeeneeneeneanennaneannnns 8
6. Kputepuu u MeToMKa OlEHUBAHUS BBITIOJTHCHHBIX OJIMMITAATHBIX 3MAHUN ... ..\vevvensennennnnn.s 8
024 XS o) (o 0T e g o o3 S SR 9
00070 (00 013 1 (O 11



BBenenue

Hacrtosmue pexomeHmanuu 1O  OpraHM3alM W MPOBEICHUIO  IIKOJBHOTO U
MYHULIMIIAJIBHOTO 3TAlOB BCEPOCCUMCKONW OJUMIIMA/AbI LIKOJIBHUKOB (Jlajee — OJIMMIIMAja) II0
¢dusnke cocraBieHbl B COOTBETCTBUU ¢ [lopsiaikoM mpoBeAEHHS] BCEPOCCHIICKON OIMMITUAIbI
IIKOJIBHUKOB, YTBEP)KACHHBIM MpHKa3oM MuHucrepcrsa npocsemenus PO ot 27 nosops 2020 .
Ne 678 «O06 yrBepxkaenuu [lopsiaka mpoBeaeHUS BCEPOCCHIICKOM OJIMMITUAIBI IIIKOJTLHUKOB .

Omumnuana mo (u3MKe MPOBOIUTCS B ILENAX BBIABICHUS M Pa3BUTHUA Yy OO0YyYaromIMXcs
TBOPUYECKUX CIIOCOOHOCTEH M MHTEpeca K HayYHOW (HAy4HO-HCCIICOBATEILCKON) NEATEIHHOCTH,
IpOIaraH/ibl HAy4YHbIX 3HAHUH.

3aiayn OIMMITMAbL: BBIABICHUE U PAa3BUTHUS y 00y4YaIONIMXCA TBOPUECKUX CIIOCOOHOCTEN U
MHTEpeca K HayYHOH (Hay4HO-HMCCIIeI0BATENbCKOMN) NesTeIbHOCTH, IPOMaran bl HAyYHbIX 3HAHHUH.

Onumnuana npoBoaUTCS Ha TeppuTopun Poccuiickoit @enepanuu.

PaGouuM S36IKOM MPOBEICHUS OJIUMITUAIBI SIBIISICTCSI PYCCKUH SI3BIK.

VYdactie B ONMMIMAAE WHAWBUAYAIbHOE, OJHMIIMAIHBICE 33aJaHHUS  BBIOJHSIIOTCS
Y4aCTHUKOM CaMOCTOSITENIbHO, 0€3 TOMOIIH MOCTOPOHHUX JTUII.

Cpoku OKOHYAHHS 3TAaloOB OJIMMIIMAJbI: IIKOJBHOTO 3Tama OJMMIMAAbI — HE IO3JHEE
01 HOAOPS; MYHUIIMIIAILHOTO 3Talla OJMMITNAIbI — HE TIo3/1Hee 25 nekalps.

HIkoapHBIN ATAI OJIUMITHAIBI TPOBOAMUTCS I10 3aJaHUSIM, pazpaboTaHHbIM A 5-11 kiaccos,
MYHUIUIATBHBIN ATAIl [0 3aIaHUSAM, pa3padoTaHHbIM st 7-11 KilaccoB. YUacCTHHK KaKJIOTO dTara
OJIMMITUAbI BHITIOIHSIET OJIMMITMAHBIC 3aJaHusl, pa3paboTaHHbIe AT Kilacca, IporpaMmMy KOTOPOTo
OH OCBaWBaeT, WIM Juid Oojee crapliux KiaccoB. B ciayyae NpoXoKIeHUS YYaCTHUKOB,
BBHITIOJTHUBIIMX 3aJaHusl, pa3paboTaHHbIe Uis Ooliee CTapIIUX KIACCOB MO OTHOUICHHIO K TEM,
MPOrpaMMbl KOTOPBIX OHU OCBAaWBAIOT, HA CIIEAYIOIIUN 3Tall OJUMIIHA/IbI, YKa3aHHbIE YYACTHUKH U
Ha CJEIYIOMIMX STanax OJMMIMAJbLI BBINOJHSIOT OJUMIINAJHbBIE 3aJaHusl, pa3padOTaHHBIE IS
KJ1acca, KOTOPBIM OHU BRIOPANTU Ha MPEABIAYIIEM dTAe OJTUMITHAIBI.

JlomyckaeTcsi IEHTPaIM30BaHHOE IMPOBEJIEHUE IIKOJIBHOTO J3Tana ¢ [PUMEHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

MeToaudeckie pEeKOMEHAAlMK BKIIOYAIOT: METOJUYECKHE IMOAXOJAbl K COCTABICHHUIO
OJIMMITUAIHBIX 3aJaHUH TIKOJPHOTO W MYHHUIIUIAIGHOTO D3TallOB OJUMITHAJbBI;, TIPUHITUTIBI
dbopMUPOBaHUS KOMILIEKTOB OJUMIIMAAHBIX 3a/laHui; He0OXOIUMOe MaTepHalbHO-TEXHHYECKOe
obOecrieueHre ISl BBIMOJTHEHUS OJMMITMAIHBIX 33JaHUM; TEepeueHb CIPaBOYHBIX MaTepUasoB,
CPEACTB CBS3M W DIIEKTPOHHO-BBIYMCIUTEIHHON TEXHHKH, Pa3pelIeHHBIX K HCIOJIB30BAHHIO BO
BpeMsI IPOBEJICHUS OTUMITUA/IBI; KPUTEPUH U METOJUKY OIEHUBAHUS BHITIOJTHEHHBIX OJMMITHAIHBIX
3aJ]aHAH, TIePeUeHbh PEKOMEHIYEMbIX NCTOYHUKOB JIJISl TIOATOTOBKH IKOJIEHUKOB K OJIMMITHATIE.

JlonomHUTENbHYI0 HH()OPMAIHIO 110 MPEICTABICHHBIM METOINYECKHM MaTeprajaM MOKHO

NOJYYUTh IO DJICKTPOHHOM TouTre, oOpaTtuBIIUCH Mo anpecy. Physics.2024-25@mail.ru B

[ECHTPAIBLHYIO MPEIMETHO-METOANIECKYI0 KOMUCCHIO BCEPOCCHICKON OJIMMITHA/IBI ITKOJLHUKOB 110
¢uzuke (nanee — LIIIMK).
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1. lIpuHuunbl GopMUPOBAHUSA KOMILIEKTOB OJIMMIIMAJAHBIX 3aJJaHUl U METOAUYECKHE
MOAXO0JbI K COCTABJIEHUIO 3aJaHUIi IKOJbHOI0 3TaNa 0JIUMIHAIbI

1.1. MMpunnunbl GopMUPOBAHUA KOMILIEKTOB OJJUMIUATHBIX 32 IaHUH

B KOMIIJIEKT OMMMIUAAHBIX 3aJlaHUi TEOPETHYECKOro Typa OJUMIHUAABl IO KaKIOu
BO3PACTHOM TpyIie (KJ1accy) BXOMST:

— 0OJaHK 3aJaHMii;

— 0OJaHK OTBETOB;

— KpUTEPHH U METOJMKA OIICHUBAHUS BBHITIOJTHEHHBIX OJTMMITHATHBIX 3aaHHA.

[Ipun cocTaBieHun 3agaHuii, OJIAHKOB OTBETOB, KPUTEPUEB U METOAMKU OLIEHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAAHBIX 3aJJaHUN HEOOXOIMMO COONI0JaTh €OUHBIA CTHIb O(OpMIICHUS.
PexoMeH1yeMble TeXHUYECKHE TTapaMeTphbl OPOPMIICHHS MaTEPHAJIOB:

— pa3mep Oymaru (popmar nucta) — A4;

— pa3Mep MoJield CTpaHuUIl: paBoe — 1 cM, BepXHee U HUKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTUTYJOB — 1,25 cMm;

— OTCTYI NepBoOM cTpoku ab3amna — 1,25 cm;

— pa3Mep MEKCTPOUYHOIo MHTEepBaia — 1,5;

— pasmep mpudra — Kerip He MeHee 12;

— tun mpudta — Times New Roman;

— BBIPaBHHUBAHHE — M0 [IHUPUHE;

— HyMepalus CTPaHWIl: CTPAHUIbI JOJDKHBI ObITh MPOHYMEPOBAaHBI apaOCKUMU HHU(paMu B
[EHTpe HIDKHEH dYacTh Inucta 0e3 TOYKH C COONIOJEHHEM CKBO3HOM HyMepaluud KO BCEMY
JIOKYMEHTY

— TUTYABHBIA JTUCT JIOJKEH OBITh BKIIOYEH B OOIIYI0 HyMEpAIUIO CTPAaHUIl OJIaHKa OTBETOB,
HOMEp CTPAHUIILI HA TUTYJIBHOM JINCTE HE CTABUTCS;

— PHUCYHKH M M300pakeHHUs TOJKHBI OBITh XOPOIIETO pa3pelieHns (KauecTBa) U B [IBETE, €CIIU
JTAHHOE YCJIOBHE SIBJIICTCS MPUHIIMITHATHLHBIM U HEOOXOMMBIM JIJTSI BBITIOJTHCHHUS 3a/IaHUI;

— TaOJIMIBI U CXEMBI JIOJDKHBI OBITh YETKO O0O3HAYEHBI, CTPYMITHPOBAHBI W PAMOHATBEHO
pa3MeIIeHbl OTHOCHTEIBHO MTapaMeTPOB CTPAHHMIIBL.

brnanku 0TBETOB HE JOJKHBI COAEPKATH CBEJCHHI, KOTOPhIE MOTYT PACKPBITh COJIEpPKaHUE
3aJJaHuH.

[Ipu pazpaboTke 6J1aHKOB OTBETOB HEOOXOUMO YUUTHIBATH CIEAYIOLIEE:

— TEepBBINA JUCT OJaHKAa OTBETOB — TUTYJbHBIA. Ha TUTYIBHOM JIMCTE OJDKHA COAEPIKATHCS

cienyomas uHpopmanus: ykazaHue 3Tana oJMMIUaAbl (IIKOJIbHBIA, MyHULIUIIATbHBIN); TEKYLIIUI



y4eOHBII ToA; Moje, OTBEIEHHOE MOJ KOJ/MU(pP y4acTHUKA; CTPOKU JUIs 3aIOJHEHUS JaHHBIX
yuactHuKoM (D.1.0., kiace, HoJIHOE HAMMEHOBaHUE 00pa30BaTEeNbHOIN OpraHu3alun);

— BTOpOH M IOCIEAYIOIIUE JIUCThI COJAEpKaT I0Jie, OTBEJCHHOE IO/ KOI/MH(p ydyacTHHKA,
yKa3aHWe HOMepa 3aJlaHus; MOJ€ Ul BBIIOJHEHMS 3aJJaHUsl YYaCTHUKOM (pa3jIMHOBAHHBIN JIMCT,
TabJaMIa, CXeMa, PUCYHOK, U T.J.); MAKCUMAJIbHBIA 0aJul, KOTOPbIM MOXKET MOIYYUTh YYaCTHHK 3a
€ro BBIIIOJHEHME; I0JIe AJIS BbICTaBJIEHUS (AaKTUUYECKH HAOpaHHBIX OajuloB; MOJE IS MOANHUCH

YJICHOB JKIOPHU.

1.2. Meroauyeckue TMOAXOAbI K COCTABJECHHMIO 3aJaHUH TeOPeTHYECKOIr0 Typa
IIKOJILHOT'0 3TANAa OJIUMITHAIbI

3amaHusi TEOPETUYECKOTO Typa OJUMIIMAILI COCTOST M3 3a/]ad, TeMaTHKa KOTOPBIX
COOTBETCTBYET pazaenaM Gu3uKku coraacHo [Ipunoxenuro 2.

MuHuMaIbHBIN YPOBEHb TPEOOBAHMI K 32IaHUSIM TEOPEeTHYECKOro Typa

JlJis TeopeTH4ecKoro Typa WMIKOJIbHOIO 3TAna OJUMIHUAABI IPEIMETHO-METOIUYECKIM
KOMHUCCHSIM HEOOXOIuMO pa3paboTaTh 3a/laHusi, COJEp)Kallue YHMCIO 3ajad, YKa3aHHOE B

HIKeTpuBeAEHHON Tabauie. Ha ux pemieHne yyacTHUK MOKET 3aTPaTUTh BPEMsl, YKa3aHHOE B 3TOI

e Talnuie.
5 kitace 4 3amaun 90 MuHYT
6 xiacc 4 3amaun 90 MuHyT
7 kiacc 4 3amaun 90 MmuHyT
8 Ki1acc 4 3agaun 90 muHyT
9 kiacc S 3a1a4y 150 munyT
10 xmacc 5 3amau 150 munyT
11 kmacc 5 3amau 150 munyT

3aaHusl TEOPETUUECKOTO Typa MIKOJBHOTO 3Tana OJIMMIIMA/IbI JOJIKHBI ObITh pa3paboTaHbl
OTJENIBHO IS KaXJI0To Kiiacca (TMapajuienit).

B 3amanus Henp3s BKIIOYATH 3a7aud [0 pasgenaMm  (PU3MKH, HE H3YyYEHHBIM B
COOTBETCTBYIOILIEM KJIacce K MOMEHTY IpoBeAeHUs onumMmnuasl (cM. [Ipunoxenue 2); TpeboBaHUs
K 3HaHUSAM MaTeMaTUKH HE JOJDKHBl BBIXOJUTh 3@ PAMKH LIKOJIBHONH  MPOTrpaMMbl
COOTBETCTBYIOILIETO KJIACCa, 3a UCKJIFOUEHUEM TEM, IIEPEUNCIIEHHBIX B IPHIIOKEHNN 2.

3amaHusl OJMMIIMAIBI JOJDKHBI OBITh Pa3IUYHOM CIOXKHOCTH IJIi TOTO, YTOOBI, C OIHOM
CTOPOHBI, MPEAOCTABUTh MPAKTHUECKU KaKJJOMY €€ YJaCTHUKY BO3MOKHOCTh BBINIOJIHUTH HanboJsee
IPOCThIE M3 HUX, C JPYrod CTOPOHBI, JOCTUYL OJIHOM M3 OCHOBHBIX LEJNeH ONMMIHAIBI —

ONpCACIICHUA HanOoJee CIIOCOOHBIX Y4aCTHUKOB. XCJ’I&TCJ’IBHO, 4TOOBI C NEPBBIM 3aldHUCM
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YCHEMIHO CHpPaBISUIMCh OKOJO 70% y4acTHHUKOB, €O BTOPBIM M TpeTbuM — okoio 50%, a ¢
NOCJIEAHUMH — JIYUYIINE U3 YYACTHUKOB OJIMMITMA[BI.

BaxxHo cobmoaTh TEeMaTHYECKOE pa3HOO0pa3ue 3a/1aHUH.

[lenecooOpa3no, 4ToObBI TeMaTHKa 3aJaHMii ObUla Pa3HOOOpPA3HOM, MO BO3MOKHOCTH
OXBAaTbIBAIOIIEH BCE MPONUICHHBIE PA3/1€IIbl IIKOJILHON (PU3UKHU.

B 3agaHus 10JDKHBI BKIIOYAThCS 337a4d, UMEIOLINE PUBJIEKATEIbHBIE, 3aIIOMUHAIOLINECS
(OpMyYITHPOBKH.

@OopMyIUPOBKH 337ad JOJDKHBI OBITb KOPPEKTHBIMU, YETKUMU U TOHSITHBIMHU IS
YYACTHUKOB. 3a/IaHHsI HE JIOJDKHBI JOMYCKAaTh HEOJHO3HAYHOCTU TPAKTOBKM YCIOBHH. 3aJaHus HE
JIOJKHBI BKJIFOUATh TEPMUHBI U MIOHATHUS, HE3HAKOMbIE yUaIIUMCsI JAaHHOW BO3PAaCTHON KaTErOpHH.

XKenarenpHo, 4TOOBI KaXkaast U3 3a7a4 OLEHUBAIACh UCXO/s U3 OJMHAKOBOIO YKciIa 0aioB
1 ObUIO U3BECTHO, MAKCHUMAJIbHO BO3MOKHOE YHCIIO OAIIJIOB 32 TYp B LIEJIOM.

3amaHusl HE JOJKHBI HOCHUTH XapakTep OOBIYHOW KOHTPOJIBHON paboThl MO pa3IuYHBIM
paszenaM HIKOJIbHOU IPOrpaMMBI.

XKenarenpHo Hanmuuue XOTsI Obl OJHOM 3a1ayM, BBIABISIOLIEH CKIOHHOCTh K Hay4qHOU
JIeATEIbHOCTH U BBICOKHI YPOBEHb MHTEIIEKTYaJIbHOIO PA3BUTHS YHaCTHUKOB.

Henonyctumo Hanuuue 3aiaHuii, IPOTUBOPEYAIMX IIPABOBBIM, S TUYECKUM, 3CTETHUECKHUM,
PENUTrMO3HBIM HOPMaM, JIEMOHCTPUPYIOLIUX aMOpajibHble, IPOTUBONPABHBIE MOJAEIN MOBEIECHUS U
T.II.

3azaHusl OJIMMIINABI HE JIOJDKHBI COCTABIIATHCS HAa OCHOBE OJHOTO MCTOYHMKA, C LIETBIO
YMEHBILIEHUSI PUCKA 3HAKOMCTBA OJHOTIO WJIM HECKOJBKHX €€ YYaCTHUKOB CO BCEMM 3aJadyaMu,
BKJIIOUEHHBIMU B BapuaHT. JKenaTenbHO HCIOJIb30BAHUE PA3IUYHBIX HCTOYHHUKOB, HEM3BECTHBIX
y4aCTHUKAM OJIMMITUAbI, JINOO BKIIFOUEHNE B BaApHAHTHI HOBBIX 3a/1a4.

B 3amanus g ywammxcs 5-7 KiaccoB, BIEpPBble y4YacTBYIOIIUX B OJUMIIMAaX,
JKeJlaTeIbHO BKJIIOYATh 3a/1a4M, HE TPeOyoIre CI0KHBIX (MHOTOCTYIIEHUAThIX) MaTeMAaTUYECKUX
BBIKJIAJIOK.

[Ipu pa3paboTke KpUTEPUEB M METOAMKU OICHUBAHMS BBINOJHEHHBIX OJIMMITHAHBIX
3aJJaHHii Ba)KHO PYKOBOJICTBOBATHCS CIIEAYIOIIUMHU TPEOOBAHUSAMMU:

— MOJIHOTa (JOCTaTOYHasl JeTauu3allys) ONMUCAHUS KPUTEPUEB U METOJAMKH OICHUBAHMS
BBITOJIHEHHBIX OJTUMITMAIHBIX 33aJJaHUN ¥ HAUHUCIICHUs 0aJlIoB,;

— IIOHATHOCTb, MOJHOLCHHOCTb U OJJTHO3HAYHOCTh NPUBECACHHBIX NHAUKATOPOB OLICHUBAHUS.



2. llpunnunsl GopMHUPOBAHUS KOMIUIEKTOB OJJMMIIMAJAHBIX 3aJJaHUl U MeTOAUYeCKUEe
MOAXO0JbI K COCTABJIEHUIO 3aJaHUIi MYHHI[UNIAJILHOI0 3TANA OJTUMIHNA/bI

OcHOBHBIE TPUHIUIBI  (HOPMHUPOBAHHS  KOMIUICKTOB  OJMMIIMAJIHBIX  3aJaHUi U
METOJMYECKHE TMOAXOAbl K COCTaBJICHHUIO 3aJaHUi MYHHUIMIAILHOTO 3Tana OJUMIINAJbI
COOTBETCTBYIOT aHAJIOTUYHBIM MPHUHIMIIAM M MOJXOAaM IIKOJIBHOrO 3Tamna, MpUBEIEHHBIM B 1. 1.
[P 3TOM CJIEIyeT YYUTHIBATh PsAJ OTIWYMi. B 3aaHue MyHUIIMIAIBLHOTO 3Tara pPEeKOMEHIYETCs
BKJIFOYEHHUE OJIHOM NICEBI0IKCIIEPUMEHTATBLHOM WM SKCIIEpUMEHTaNbHOM 3a1aun. [Ipenmnonaraercs,
YTO OKCIEpUMEHTalbHasg 3ajadya COJCPXKUT IMpocTeiiee oO0OpyaoBaHHWE, a B ICEBIO-
9KCIIEPUMEHTANIBHBIX — MPUBOAATCS TaOMUIBI C AKCIEPUMEHTAIbHBIMU JAHHBIMH W ONUCAHUE
skcriepuMenTa (cM. [punoxenue 1).

[TpenMeTHO-METOIMYSCKUM KOMHUCCHSAM HEOOXOAMMO Pa3padoTaTh 3aJlaHusl, COCTOSIIHE U3
YeThIpeX 3a/ay JUIs ydaumxcs 7 U 8 KJI1accoB, U MATH 3a1a4 g ydamuxcs 9-11 kiaccoB, npudém
PEKOMEHIyeTCs OIHY 3aJauy JeaTh MCEeBI0IKCIEPUMEHTATBHON W SKCIIEPUMEHTATbHOM.

3amaHusl TEOPETHYECKOTO Typa MYHHUIIMIAIBHOTO JTala OJUMIHUAABI JIOJDKHBI OBITh
pa3paboTaHbl OTACNBHO JISi KaXIOoro kiacca (mapawienu). Ha ux pelmieHne y4acTHHUK MOXKET

3aTpaTUTb BPEMA, YKA3aHHOC B Ta6n1/1ue.

7 KJacc 4 3anauun 180 munyT
8 KJacc 4 3a1aun 180 munyT
9 kiacc 5 3amay 230 MuHyT
10 kmacc 5 3amau 230 MuHyT
11 kmace 5 3aga4 230 MuHYT

IlOHyCKaETCH BKIKYEHUEC B KOMIUVIEKT KaXKIA0ro KJjacca IKCIICPUMEHTAJIBHOIO

3ajaHus (C MPOCTHIM 00OPYI0OBaHHEM) MJIU MCEBA0IKCIIEPUMEHTAIbHOM 3a1a4H.

3. HeoOxogumoe MaTepuaJbHO-TeXHHYECKOe o0ecrevyeHHe /Jsi  BbINOJHEHHUS
OJTMMITHATHBIX 32JaHUH MIKOJBHOT0 3TANa OJJMMITHAAbI

Jlnst  mpoBeneHUs BCEX MEPONPHUATHNA  ONMMMIHNAABl  HEO0OXOJMMa COOTBETCTBYOIIAS
MaTepuaibHas 6a3a, KOTopas BKIIOYAET B CEOs DJIEMEHTHI JJIsI POBEJICHUS TEOPETUUECKOTO Typa.

XKenarenbHO 00€CTEUYUTh YYACTHHKOB PYyYKAMH C UYEPHHUIJIAMH OJHOTO, YCTaHOBIECHHOTO

OpTraHnu3aToOpOM IBCTA, JIMHEMKaMH.




4. HeoOxoaumoe MaTepHajibHO-TEXHHYECKOEe o0ecrmeyeHHe Uil BbINOJHEHHS
OJIMMITMATHBIX 32JaHNH MYHUIIMNIAJIBHOTO 3TaNa 0JIUMIHAbI

Jlis  TpoBelCHHS BCEX MEPONPHUSTHH ONMMIMAILI  HEOOXOJMMa COOTBETCTBYIOINAS
MatepHuaibHas 0aza, KOTopas BKJIIOYACT B ceOs 3JEMEHTHI Ul MPOBEJICHHUS OJHOTO Typa B XOe,
KOTOPOr0 yyalluMCS Hapsaay C TEOPEeTHYECKHUMH 3aJjayaMd pPEKOMEHAYEeTCS JaBaTh OJAHY
MICEBI0IKCIIEPUMEHTAIIBHYIO WU SKCIIEPUMEHTATbHYIO 33/1a4y C MPOCTEUIIUM 000pyI0BaHUEM.

XKenarenpHO 00€CEUUTh YYACTHHKOB PYyYKAMH C YEPHHIJIAMHU OJHOTO, YCTAaHOBICHHOTO

OPraHu3aTopOM LIBETA, JIMHEHKAMU.

5. IlepeuyeHb CHPAaBOYHBIX MAaTepPHAJIOB, CPEeICTB CBSI3M U  JJIEKTPOHHO-
BbIYMCJIUTEIbHOH TEeXHMKH, Pa3pelleHHbIX K HCHOJb30BAHHI0 BO BpeMs IPOBeIeHUs!
OJTUMITHA/IBI

[Ipu BBINONTHEHNUHU 33/1aHUN TEOPETUUECKOTO Typa OJMMITUA/IbI TOMYCKAETCs UCIIOJIb30BaHUE
TOJIBKO HEMIPOTPaMMUPYEMBIX KaJbKYJISATOPOB.

3anperiaercs M0Jb30BaThCs IPUHECEHHBIMH ¢ COO0H CpeCTBaMU CBSI3U.

6. Kpurepuu 1 MeTOUKA OLIEHMBAHUA BHINMOJTHEHHBIX OJITUMIINAHBIX 3aIaHU I

CucreMa U METOIMKA OLIEHUBAHMS OJMMIIMAAHBIX 3aJaHUN JOJDKHA ITO3BOIATH OOBEKTHUBHO
BBISIBUTH PeabHBIA YPOBCHB MOATOTOBKH YYaCTHUKOB OJIMMITHA]TBI.

C yderom 3TOro, mpu pa3padOTKe METOJWKH OICHUBAHUS OJUMITMAIHBIX 3aJaHUN
MPEIMETHO-METOIMYECKUM KOMHUCCUSIM PEKOMEHIYEeTCS:

He pomyckaercst Hauucnenue mTpadHbIX OaljoB 3a BBINOJIHEHHOE 3aJaHue. TakuM
00pa3oM OIleHKA BBIITOJIHCHUST YYACTHHKOM JIFOOOTO 3aJ]aHWs He MOXKeT ObITh OTPHUIATEIbHOM, a
MUHHMMAJIbHAsI OIIEHKA 32 BHITIOJIHEHHUE OTACIBHO B3STOTO 3a/1aHus paBHa () 6a/10B.

Ha onummmane npomkHa wucmnoib3oBathes 10-0amnpHas IIKama: Kakaas 3ajgada, BHE
3aBUCHUMOCTH OT YPOBHS €€ CJIOXKHOCTHU, OLEHUBAeTCs 1eibiM uncioMm OamioB ot 0 go 10. Uror
MOJIBOAMTCS 110 cyMMe 0auioB, HAOpaHHBIX YYaCTHUKOM.

OcHOBHBIE MPUHIUIIBEI OICHHUBAHWA IMTPUBCICHLI B Ta6n1/1ue.

baser [IpaBUIBHOCTH (OMIMOOYHOCTD) PELICHUS
10 [TonHOE BepHOE pelieHne
7-9 BepHoe pemenune. Mmerorcs HeOonblne HETOUYETHl, B 1IEJIOM HE BIHAMIINE Ha

pemenue. JlonyiieHs! apupMeTHIecKre OMMMOKH, HE BIMSIONIME HA 3HAK OTBETA

5-7 3amava perieHa 4acTUIHO, WU JaHbl OTBETHI HE Ha BCE BOMPOCHI

35 Pemenue comgepxkut npobensl B 000CHOBaHUSIX, PUBEICHBI HE BCE HEOOXOIUMBIC IS

pelIeHUs] ypaBHEHUS

1-2 PaccmoTpenbl oThenbHBIE BaXKHbIE ClIydal MpU OTCYTCTBUM pelIeHus (WU Tpu

OIINOOYHOM PEIIEHUH )

0 Pemenne HeBepHOE, MPOJABUKEHNS OTCYTCTBYIOT

0 Pemenue orcyrcTByeT




B Meroamyecknmx ~— peKOMEHIANMAX MO  MPOBEACHUIO  OJNMMITHAABI  CIEIYeT
pOMH(OPMHUPOBATH KIOPH O TOM, HUTO:

a) JIloboe MpaBWIbHOE pernieHue omneHuBaercs B 10 6amnoB. Hemomyctumo cHsTHe OaioB 3a
TO, YTO PpEIHICHWE CJIMIIKOM JJIMHHOE, WIM 32 TO, YTO PEIICHUE NIKOJbHHKA OTIMYACTCS OT
NPUBEJCHHOTO B METOJUYECKUX pa3padOTKax WM OT JPYTUX PEIICHH, W3BECTHBIX KIOPH; TPU
npoBepKe pabOThl BaXHO BHUKHYTH B JIOTUKY PacCYXJICHUN Y4aCTHUKA, OIICHUBACTCS CTEICHb €€
MPABHJIBHOCTH U TIOJTHOTEI;

0) YepHOBHUKH PabOT HE IPOBEPSIOTCS;

B) €CIIM YYaCTHHUK OJMMITHAJIbl IPUBOJUT JIBA PEIICHHUSI, MPUBOISIINX K Pa3HbIM OTBETaM, TO
npoBepsieTcs: Xyauee. Hanuaue MByX pasHBIX PEHICHU CBHETEIBCTBYET O TOM, YTO YUCHHK HE
CMOT BBIOpATh aJICKBATHYIO MOJICIh PACCMATPHUBAEMOTO SIBJICHHS,

I') ONUMIIMAJHAs pabdoTa HE SBJISAETCS KOHTPOJLHOW pabOTOW Y4YacTHHKA, MOITOMY JHOOBIC
UCTIpaBJICHUsI B paboTe, B TOM YHCIIE 3aUEPKHUBAHUE paHEe HAIIMCAHHOTO TEKCTa, C MOCICIYOIIHM
SBHBIM YKa3aHWEM Ha OTMCHY 3au€pKHYTOTO, HE SBISIOTCS OCHOBAHWEM JUIS CHSTHS OajlioB;
HEJOMYCTUMO CHSITHE OaJIJIOB B pabOTE 32 HEAKKYPATHOCTh 3aIMCH PEIICHUH TIPU €€ BBIITOJIHCHUH;

1) OaJuTbl HE BBICTABISIIOTCS «3a CTapaHUE yYaCTHHKa», B TOM 4YHCJE 3a 3allUCh B padoTe
00JBIIOr0 TI0 00BEMY TEKCTA, HE COACPIKAIICTO POIBIKCHHI B PEIIICHUH 3a/1a4H;

€) B MporpaMMe OJIMMIIMAILI B 0O0S3aTEILHOM IMOPSJKE ITOJDKHA OBITH MPEIyCMOTPEHA
AT,

’K) B MpOrpamMMe OJUMIHUAABI HYKHO MPEIyCMOTPETh CHOCOO JOBENEHHUS 1O YYaCTHHUKOB
OJIMMITUABI aBTOPCKOTO PELICHHS 3aJaHUI;

3) NIPH pacHpeeICHUN JUTUIOMOB IMOOCIUTENCH U TPU3EPOB OJUMITHAIBI HY)KHO UCXOIUTH, B
MEPBYIO OdYepenb, W3 4YHCIa Yy4JacTHHKOB. [IpomeHT HaOpaHHBIX OaIOB OT MaKCUMAIbHO

BO3MOJXHOT'O YYHUTBIBACTCA, HAUNHAA C pCTUOHAJIBHOI'O JTalla.

7. UHTEpHET-pecypcehl

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

2. https://dijso.ru/  Caiit nmas  KaHIUJATOB HAa MEXKIYHApOJHYH) €CTECTBEHHOHAYUYHYIO

onmummuany roruopos (1JS0).

3. http://www.4ipho.ru/. CaiiT MOATOTOBKM HAIMOHAIBHBIX KOMaHJ 10 (U3HKE U TI0

C€CTCCTBCHHBIM HayKaM K MCKAYHAPOAHBIM OJIMMITHA/IaM.

4. http://potential.org.ru. XXypuan «[loreHmmany.

5. http://kvant.mccme.ru. Xypuan «KanT».

6. http://olymp74.ru. Onumnuaasr Yensourckoi oomactu (GMJT 31).

7. http://physolymp.spb.ru. Oaummuans: o ¢usrke Cankr-IletepOypra.
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https://os.mipt.ru/
https://4ijso.ru/
http://www.4ipho.ru/
http://potential.org.ru/
http://olymp74.ru/
http://physolymp.spb.ru/

8. http://vsesib.nsesc.ru/phys.html. Onummuans: mo ¢puszuke HI'Y.

9. http://genphys.phys.msu.ru/ol/. Onummnuanst o puzuke MI'Y.
10. mephi.ru/schoolkids/olimpiads/. Onummnuans: o Gusuke HUSAY MUDU.

11. http://mosphys.olimpiada.ru/. MockoBckast OTMMITHa I MIKOJLHUKOB 110 (PH3HKE.

12. http://edu-homelab.ru.  Caiit  onummuagnoit  mkoasl npu  MOTHU 1o

«DKCTIEpUMEHTAIbHAS (PU3UKA.

10
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[Tpunoxenue
IIpumepsI 3aaHUii MYHHIIUNAJIBHOTO 3TANA OJTUMIIHAbI
5-7 KITACCBI

3amaua 3 (uérkas). Kecrb, a He KopoOouka. B pacnopspkeHuH sKcrnepumeHTaropa [oka
OKa3aJICsl TOHKUH KBaJPATHBIN JIMCT )KECTH Maccoi My = 512 1 ¢ anmuHoit ctoponsl L = 80 cm. ['mrok
BBIpE3aJl U3 HETO HECKOJIbKO KBaAPATHBIX 3arOTOBOK C JITTMHOM CcTOpOoHBI &= 10 cM u caenain u3 HUX
NOJIbIe KyOMKH, U3 KOTOPBIX 3aTE€M COCTAaBWIJI OAMH OOJIBIION KYO C JUIMHOW CTOPOHBI 2a.

Onpenenure:

1) Kakoe MakcuMaibHOE YHCI0 MaJEHbKUX KyOHKOB MOYKHO H3rOTOBUTH?

2) Maccy M 6oubiioro kyoa.

Bosmoorcnoe pewenue u kpumepuu oyenueanus:

M3 panHOTO NHCTA XECTH MOXKHO BbIPE3aThb 8 PAOOB 110 8 KBaJApaToB 3a/IaHHOI'0 pasMeEpa

B KaxnoM. Bcero 64 3arotoBkH. 1 Oamn
Macca kaxxJ101 3aroToBku M, = % =8r. 1 Gann
Ky6uxk 6yzner coctosith U3 6 rpaneit 2 Gamna
Macca xybuka m=6m _ =48r. 1 Gann
3Ha4uT, BCero Mo:kHO OyaeT u3roroButh 10 kyOukoB (4 kBagpaTa ocraHyrcs) 2 6amia
Ky06 Oyzner cocTosATh 13 2x 2x 2 = 8KyOHKOB. 2 Gamna
Macca 6osbuoro kyoa M =8m=384r. 1 6ann

3agauya 4 (mceBpodxcnepumenTt). Mmem o0bembl. ODKcriepuMeHTaTop ['TIIOK B3sT MEH3YpKY,
YaCTUYHO 3aII0JHEHHYIO BOJIOM, M MOCTaBUI €€ MOJ KpaH, U3 KOTOPOTo €XECEKYyHJHO Majaajio Io
OJIHOH Karuie BoJIbl. 3aTeM OH Hauaid (PUKCHUpPOBaTh U3MEHEHHE 00BEMA COAEPKUMOIo MEH3ypku V

oT BpeMeHH 1. Pe3ynbraThl n3MepeHuii oH 3aHéc B Tabauiy (Tadm. 1).

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

1. Toctpoiite rpadux 3aBucumoctu V or t.
Hcnonb3yst HOCTPOCHHBIN rpaduK, OnpeaenuTe:
2. 00BEM BOJIBI, KOTOPBIH OBLIT B MEH3YpKE N3HAYAIBHO;
3. 00BEéM OIHOW KAy,
4. 00bEM BOJBI, KOTOPBINA OyAET B MEH3YpKE CIYCTS 2 MUHYTBHI.
Ilpumeuanue: cuutaiite, 4To 00BEMBI KareleK BOABI OJMHAKOBBIC, a OTCUET BPEMEHU BEAETCS C

TOroO MOMCHTA, KaKk MCH3YpKa ObLlIa IMOCTaBJICHA o1 KpaH.
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8 KJIACC

3agaua 4 (mceBaodkcnepuMeHnT). JIlmHamomerp. Yuenuma 8 Kkiacca s
H
BBITIOJIHSIA IKCIEPUMEHTAIBHOE 3aJlaHue 1o UCCIJIEIOBAaHUIO o
BBITAJIKUBAIOIIEH CHUJIBI Pa3IUYHBIX JKUIKOCTEeH. [l »TOoro ona B3suia -'_;'
HWIMHIPUYECKUN COCYJ] M HaJlia B HETO JBE HECMEIINBAIOIINECS KUAKOCTU s
e

IUIOTHOCTSIMU P1 M P2 U BbicoTamu hy u hy cootBetcTBenHO. [Tocie aToro ona

B3dJla JUHAMOMCTp, IMOJABECHUJIAa K HCMY MCTANIMYCCKOC TCJIO M Haydalia

MCIJICHHO OIIYCKAaTb €TI0 B COCyd C XHUIAKOCTSAMMH. B Ta6J'II/II_[y OHa BHOCHIJIA

[oKa3aHus auHamMoMeTpa F B 3aBHCHMOCTH OT TIyOHHBI mOrpy:keuus h v
MeTalTmaeckoro Tena. Onpenenure:

1. Beicotsl xunkocreit hy u ho.

2. O0beM METAJUIMYECKOTO TeNA.

3. [InoTHOCTH KUIKOCTEH p1 U 2.

F.H [ 6363|6354 |45|36 (36|36 |36| 33|30 27|27 27

hem | 55 | 51 | 50 | 49 | 48 | 47 | 46 | 36 | 35 | 34 | 33 | 32 | 31 | 30

Ilpumeuanue. MeTauindeckoe TENIO MPEACTaBIseT co00i Kyouk. OOBEM METaNINYECKOTO KyOuKa
MaJl 110 CPaBHEHUIO ¢ 00BEMOM coCyza, MO3TOMY IPU €ro MOrPYKEHUU B KMJIKOCTU BBICOTBI MX
ypoBHeH He u3MeHstoTcs. [loaBec TMHAMOMeTpa CUUTaTh HEBECOMBIM M MPEHEOPEKUMO MaIbIM O

CpaBHEHHIO C pa3MepaMu MeTajuimdeckoro Kyouka. [Ipunsts koodduuuent g = 10 H/kr.

9 KIIACC
3agaua 1 (cpeaHeii caoxHocTn). Yactuunblii rpadux. Ha pucynke npusenéH rpaguk
3aBHUCHUMOCTH MMPOCKIHNHN YCKOPCHUA ay OT BpEMCHU t JUIA 4aCTHUIbI C MOMEHTA Havalla Ha6JHOI[eHI/I$I
10 MOMeHTa €€ OCTaHOBKHM. OIpenenuTe MaKCUMalbHYI0 CKOPOCTb Umax YaCTUIBl U MyTh S

MpoiiIeHHbIN el 3a 15 C.

I Ix 1 15

Bosmooicnoe pewenue:
B moment t=15 ¢ wactuma nokHa OCTaHOBUTHCSA. K 3TOMy MOMEHTY €€ CKOpPOCTh
u3MeHuTcs Ha Av = —10 m/c (BemmumHa Av TponopiHoHaibHa Tuiomaau moxa rpadukom a(t)).

3HaYUT HaYaIbHas CKOPOCTh 0o = 10 M/c. Teneph MOKHO TOCTPOUTH TOJTHOLIEHHBIH rpaduk v(t).
12




MakcumanbHasi CKOPOCTh YacTHUIIbI OyeT B MOMEHT t = 5 ¢: vmax = 20 m/c.

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

V. M/¢
20
10
f, ¢
. i 1o 1]
16k
-20
Kpumepuu oyenusanus:
1) HaiineHo u3MeHeHue CKOPOCTH 3a BCE BPEMsl JIBHIKEHHS 2 Gaia
2) Haiinena HayasabpHas CKOPOCTh 1 Gann
3) IlocTpoeH MpaBHIBHBIN, «KYIbTYPHBIN» Tpaduk o(t) 4 6amna

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

NpaBUIILHOE YPABHEHHE).

4) HaiiieHa CKOPOCTD Dmax 1 Oamn
5) Haiinen myth S 2 Gama
11 KIIACC
3agaua 4 (caoxHas). JaekrpoaumHamuka. Yactuna ¢ 3apsgom (=1,2 B’ @
MkKn w wmaccoi m=0,8mMr ngBmwkercs co ckopocthio © =100 w™/c

B OJHOPOJHOM DJIEKTPOMArHUTHOM Tmoje ¢ wuHAykimued B=1mTn #n -

Hanpsok€aHocTeio E=0. Ha pucynke mnokasaHo HampaeieHue ckopoctu (f,FH (¥,

YacTHIBI U B PACCMATPUBAEMBI MOMEHT BpeMeHH. BekTop B NEPIEHIMKYIIAPEH U U HANIPABJIEH OT
Hac. OnucaHue CUTyalluu CAENaHO OTHOCHUTEIbHO HEKOTOPOW HMHEPIHATIbHOM CHCTEMBbI OTCUETA.
Ilepein€mM B Ipyryr0 MHEpPLUUAIbHYI0 CUCTEMY OTCYETA, NBHKYILYIOCS OTHOCUTEIBHO IEPBOM CO
CKOPOCTBIO U.

1) OnpesienuTe HampaBleHWE M BEJIWYMHY YCKOPEHHS YaCTHIBI G B pacCcMaTpUBAEMbIN

MOMEHT BO BTOPOW CUCTEME OTCUETA.

—

2) OmpesieniTe HAMpPABICHHE W BEIHYMHY HAMpsHKEHHOCTH Tonst E' BO BTOpO#M cucreme

OTCUYETa.
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Bosmooicnoe pewenue:

CkopocTH 4YacTHUIIbl MHOTO MEHBIIE CKOPOCTH CBETa B BakKyyMmMe, I03TOMY MOKHO
MOJIb30BaThCA 3aKOHAMU KJIACCMUECKOW MeXaHWkH. M3BecTHO, yTO Macca u 3apsii MHBApUAHTHBI
k cmere CO. Tak kak MbI iepexoaum u3 ogaord MCO B Apyryro, TO yCKOpEHHE B HEM OyEeT TeM Ke:
a' = d.

B ucxoanoii UCO 310 yckopenue coodmaer cuna Jloperna F = q( E+0x B) =qoxB.

Torma BeMYMHA YCKOPEHUSI |§.'| =F/m=0,15 m/c?.

HampaBneHuss cwiibl M YCKOPEHHS ONPEACISIOTCA NpaBWioM IpaBod pykn. C  yuérom
TMIOJIOKUTEITLHOTO 3HAKA 3aps/ia YaCTUIIBI — B INIOCKOCTH PUCYHKA MEPIICHIUKY/ISIPHO CKOPOCTH BBEPX.

B HOBO#l cucreme oOTcuYéTa 4YacTHIla B HAYaJIbHbIA MOMEHT HEIMOJBH)XHA, IO3TOMY
MarHuTHasE COCTABJISIONIAs IMOJII Ha He€ He JCWCTBYET, HO 3aTO IMOSIBJIICTCS CHJIA CO CTOPOHBI
5JIEKTPUYECKON KOMIIOHEHTHI E' .

Cuuna, neiicTByromias Ha yactuiy B Hosoii CO, F'=ma’.

Torma monyne Hanpspk€unoctn E'=F'/q=0vB= 0,1 B/m.

Hamnpasienue coBnasiér ¢ HalpaBiICHUEM YCKOPEHHS.

Kpumepuu OYyeHuearus.

1) Yka3ano, uto B pa3ubix MCO yCcKOpeHHE YaCTHUIIBI OJHO U TO XKe 1 Gamn
2) IlpuBenena Gopmyiaa a1 MOayJIs cuitbl JIopeHiia 1 Gamn
3) 3anucan Bropoii 3akoH HeroToHa 1 Gamn
4) BbIYKCIICHO 3HAYCHHE YCKOPSHHUS 1 Gamn
5) IIpaBUIIbHO yKa3aHO HAIPABICHUE YCKOPCHHUSI 1 6ann
6) Yka3zaHo, uTo B Ha4anbHbIi MOMEHT B HOBOI MCO HET MarHUTHBIX CHII 1 Gamn
7) 3ammcan BTopoit 3akoH Hetotona B HoBOMt UCO 1 Gamn
8) [Monyuena Gpopmya 1yis MOYJIs BEKTOpPA HanpshkeHHocTn E' 1 6ann
9) Brruncnen Moayib Hanpsokéaroctd E' B Hosoit UCO 1 Gamn
10) Vka3aHo HanpaBieHHe BEKTOpa HANPsHKEHHOCTH mos E' 1 6ann

3apaua 5 (mceBaodkcnepumenTt). Ha Mapce. Yyamumcst ObIJI0 TIPEATIOKEHO M3YyYWTh, Kak Ha
Mapce 3aBUCUT BpeMs COCKalb3bIBaHUsI OpycKa ¢ HaKJIOHHOM IJIOCKOCTU 0€3 HayalbHOM CKOPOCTH
OT yIrja ee HakjoHa K ropu3oHTy. [[nuHa miockoctu L = 60 cm, pa3mepsl Opycka Maibl MO
CPaBHEHHUIO C pa3MepaMH IJIOCKOCTH. J[aTUMKN KOHTPOJII BpEMEHH YCTAHOBJIEHBI B CAMOM Hadalle U
B CAMOM KOHIIE MJIOCKOCTU (M3MEPSIIOT BpEMsI MPOXOXKIEHHS TEJIOM BCE JUITMHBI IIIOCKOCTH). Jliist

oTpezieNieHus yria HaKJIOHA IIOCKOCTH IIKOJIbHUKU W3MEPSIIU Pa3HOCTh BHICOT H Mexay BEpXHUM
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U HWKHUM KpasiMHU IINTIOCKOCTH. Bam JOCTYyIIHA Ta6J'II/IHa C UBMCPCHUAMHU yUalllUXCs. I/ISBCCTHO, 4qTo

g=41 M/c?. [Tonp3ysick MpeAsIOKEHHBIMY TAHHBIMU OTIPEICITTUTE:

1) ko3 urment TpeHus Opycka 0 HAKJIOHHYIO IJIOCKOCTb;

2) HA KaKOH TIaHETE BBIMOJHSIIN Pa0OTy IIKOJIbHHUKH.

H, cm t,c H, cm t,c H, cm t, ¢ H, cm t,c
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

Z
10 E’ 20 é 30 14,15 40 8,68
11 % 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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