2.19. ®uzuka

TpeOoBanuss K OpraHM3alu¥ M NPOBEJCHHMI0 PErHOHAJIBHOIO 3TANA BCEPOCCHUHMCKOI
OJIMMITUAIbI IIKOJHHUKOB N0 (pu3nke B 2026/27 y4yeGHOM roay yTBep:KIeHbI HA 3acelaHUHU
HEeHTPAJbHOI mNpeaMeTHO-MeToaAM4Yeckol komuccuu mno ¢usuke (Ilporokoa Ne 10 ot
25.09.2026 r.).

1. O0mue moJ10xKeHUs

1.1. Hacrosimue tpeOoBaHMS K MPOBEACHUIO PErHMOHAIBHOTO 3Tama BCEPOCCHICKOM
OJIUMITMAJIbI IIKOJIBHUKOB (Jasiee — BcOIll, onumnuazna) no ¢pusnke cocTaBiaeHbl B COOTBETCTBUU C
[TopsinkoM mHpOBENEHUS BCEPOCCUICKOM OJMMIMNAABI LIKOJBHUKOB, YTBEPKIACHHBIM IIPUKA30M
MunucrepcrBa npocBenienus Poccuiickoit ®@enepauun ot 27 HosOps 2020 r. Ne 678 «O06
yTBepkaeHuu llopsiaka npoBeneHuss BCEpOCCUMCKON OJIMMITUA/IbI IIKOJILHUKOBY.

1.2. KoHcynbranuy IO BOIpOCaM OPraHM3allMM WM INPOBEACHHUS PErMOHAIBHOIO JTama
BCEPOCCUNCKOM OJMMMMA/BI IIKOJIBHUKOB MO (PU3MKE MOXHO MOJYYUTH IO 3JIEKTPOHHOW IOYTE,
obpatuBmch 1o aapecy physolymp@gmail.com B neHTpaibHYI HpPEAMETHO-METOIUYECKYIO

komuccuio (nanee — HITMK).

2. Ilopsanok NpoBeieHUsI COPEBHOBATEIbHBIX TYPOB

2.1. Peruonampubiii stanm BcOILl mo ¢u3uke NpoBOAWUTCS B CPOKH, YCTAHOBIICHHBIE
MunuctepcTBoM mipocBerieHus: Poccuiickoit deaepannu B TeueHue 2 (IByX) THEH.

2.2. Bpems Hayana COpeBHOBAaTENbHBIX TYpOB pernoHainpHoro stana BcOIll no ¢usuke
YCTAaHABIIMBAETCS C YYETOM YacOBBIX IOSICOB B COOTBETCTBMM C PAacCHUCAHHEM PErMOHAIbHOIO
JTana, HanpasysieMbIM MHUHHCTEPCTBOM IpocBenieHus Pocculickon denepanu.

2.3. TeopeTnueckuil U MPAKTUYECKUN Typbl IPOBOJASITCS B pa3HbIe IHU: B NEPBbINA J€Hb —
IIPAKTUYECKUN Typ; BO BTOPOU J€Hb — TEOPETUUECKUHN TYP.

2.4. Teoperndyeckuil Typ BKJIIOYAET BBINOJIHEHWE YYAaCTHUKAMHU MHCbMEHHBIX 3aJaHUM 10
pa3IUYHBIM TeMaTukaMm ydeOHoro mnpenMera «®Pusnuka» U NPOBOJUTCS OTACIBHO [UIsI TpeX
BO3pacTHhIX Ipynm: 9 knace, 10 xmace u 11 kmacc. Bo3mokHas TemaTtuka 3a1ad COOTBETCTBYET
nporpamme BcOIIl no ¢usuke u npusenena B [punoxenun 1.

2.5. KommuiekT 3a1aHuii TEOPETHUECKOTO Typa COCTOMT U3 5 3a1ad, pazpadoranHsix LIIIMK.

2.6. JIMUTENbHOCTh TEOpPETUYECKOro Typa coctaBiigeT 300 MUHYT i1 BCEX BO3PACTHBIX
rpynn (9 knacesl, 10 kiacesl u 11 xaccsrn).

2.7. IlpakTHUeCKMH Typ BKJIIOUYACT BBINOJIHEHUE YYACTHUKAMM 3KCIEPUMEHTAJIbHbBIX
3aJaHUi 10 Pa3IMYHBIM TEMAaTUKaM yuyeOHOro mpeaMera « PU3UKa» U MPOBOAUTCS OTACIBHO IS
TpeX BO3pacTHbIX rpymm: 9 xiaccel, 10 kmaccsl m 11 kmaccel. Bo3mokHass temarmka 3amad

cootBercTByeT nmporpamMmme BeOIlll o ¢pusuke u npusenena B [lpunoxenun 1.
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2.8. KommuiekT 3agaHuii MpakTUUECKOro Typa COCTOMT M3 1 mim 2 3amad, pa3paboTaHHBIX
IITMK.

2.9. Ecniu 3a7ay mpakTHYECKOro Typa 2, TO 3a/1a4M BBIMOIHAIOTCS IO OUEPEIH C MEPEXOI0M.
JIMUTEeNbHOCTh BBIIOJHEHUST OJIHOM 3aJladyd MPAKTUYECKOro Typa cocrasiser 140 MUHYT Ui BCex
Bo3pacTHbIX rpymm (9 kmaccel, 10 kmaceel u 11 kmaccer). Ilo ucTedeHnn BpeMEHHM BBITIOJHEHUS
OJIHOHM W3 3a7ad jenaeTcs mepepblB HAa 20 MUHYT JUIsl CMEHBI HCIIOJIB30BAHHOTO 00OpPYIOBaHUSA,
3aMEHbl PAacXOJHBIX MaTEpUAIIOB U IEpexoja YYaCTHUKOB OJIMMIIMA/bl HAa HOBBIE IIOCAJOUYHBIE
Mecra. Ecnu 3agaya nmpakTUYECKOro Typa OJHA, TO JJIUTENbHOCTh Typa cocTaBisieT 280 MUHYT, U
Typ BBINOJHSETCS 03 mepexoia.

2.10. Ilpu BBINONHEHUU 3aJaHUM IPAKTUYECKOIO Typa YYaCTHUKU HE BIIPABE II0JIb30BAThHCS
B KaUECTBE IKCIIEPUMEHTAILHOTO 000pYI0BaHUS MPUHAJIEHKHOCTIMHU, HE YKa3aHHBIMHU B YCJIOBUU
3a/1a4u.

2.11. ITpu odopmieHnn pemeHui 3a1ay MPaKTUYECKOro Typa ClIeyeT PyKOBOACTBOBAThHCS
MeToanYecKUMH PEKOMEHIAIUSIMH 110 OICHWBAaHUIO O(OpMIICHUS! TpaUKOB Ha MPAKTHYECKHX
Typax BCEPOCCHICKON OJIMMITHAABI MKOIBHUKOB 10 (usuke ([Ipunoxenue 2) m Meroandeckumu
PEKOMEHJAlUAMHM [0 OLEHKE IIOrPEIIHOCTE B MPAKTUYECKUX 3aJaHUSX BCEPOCCUICKON
OJIMMITUAbI MIKOJIFHUKOB MO (hU3HKe U Kputepusx ux onenuBanus (IIpunoxenue 3).

2.12. IIpakTHyeckuil Typ MPOBOJUTCS B COOTBETCTBYIOUIMX MOMEUICHUIX, MPEABAPUTEIHHO
BbIOpaHHBIX OPraHU3aTOPOM peruoHaibHoro stana BcOIIl.

2.13. IIpoBeieHHIO TPAKTUYECKOTO Typa JOJKEH MPEAIIECTBOBATh HMHCTPYKTAXK YYACTHUKOB
OJIUMITMAJIBI IO TEXHUKE OE€30MIaCHOCTH, TEXHUKE (PU3NYECKOT0 SKCIIEPUMEHTA, TpaBUiaM paboThl C
U3MEpUTENIbHBIMU NTPpUOOpaMu U o0opyaoBaHueM. KoHcynbTanys mpoBOAUTCS WIEHAMU JKIOPH.

2.14. B nepuoj npoBeneHUsl MPaKTUYECKOro Typa OpraHM3aTOpaMH PETMOHAILHOTO dTara
BcOII oGecneunBaercsi 6€30MacCHOCTh YYACTHUKOB M UX MEIUIIMHCKOE OOCIy>KHUBaHHE (B cilydae
HEOOXOIMMOCTH). 3a HEcOOJIOJCHHWE TMpaBWJI TEXHUKHM O€30MacHOCTM TpU  BBINOJHEHUHU
INPAKTUYECKUX 3a/JlaHUi YYaCTHUKHM MOTYT OBbITh yJajJ€Hbl C MeCTa MPOBEACHUS MPAKTHUYECKOTO
Typa C COCTaBJIEHUEM IPOTOKOJIA O HAapyUIEHUH. YUYacTHUKaM, YIAaJIEHHBIM C MECTa MpPOBEACHUS
NPAaKTUYECKOI0 Typa 3a HECOOJIIOJCHHE MpaBHJl TEXHUKU OE€30MaCHOCTH, MO PEIICHUI0 XIOpU
MOJeT OBITh BBICTaBJIeHa OlleHKa () GayIoB 3a yyacTue B JaHHOM TYype.

2.15. Bo BpeMs TypOB YYaCTHUKH OJIMMIMAAbI JOJDKHBI CHUAETH IO OAHOMY 3a CTOJIOM
(mapToit).

2.16. OprkomMuTeT 00eCIeYrBaET PaccajKy Y4aCTHUKOB TakK, YTOOBI 32 COCETHUMH CTOJIaMHU
II0 BO3MOXXHOCTH CHJAEIM Yy4Yallluecs Pa3HbIX KJIACCOB M M3 PA3IMYHBIX IIKOJ WM YYaCTHUKHU
OJIMMITUABI OBUIH OTPa’kJIEHBI JPYT OT JIpyra ClelrnaIbHbIMU 3aIUTHBIMU 3KpaHaMHU.

2.17. Jna mpoBeneHust peruoHaipHoro ostana BceOIl no Qusuke npumenstorcs
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obsi3arenpHbie Omanku, yrBepxkaaembie [IIIMK (IIpunoxxenue 4). Y4acTHUKU OJIMMITHAIBI O0S3aHBI
oopMIIATH pelieHns 33aHUN Ha BBIAAHHBIX UM 00s3aTeNbHBIX ONaHkax. Mcroib30BaHME MHBIX
OJIaHKOB BMECTO 00s3aTeNIbHBIX HE jaomyckaeTcs. [Ipym HEoOXOOUMOCTH M3MEHEHHUs OyiaHKa Jyis
MaIIMHOMUCHOTO IH(pOBaHUS OPrKOMHUTET 00s3aH COXpaHUTh 0e3 M3MEHeHHs MaciuTaba OJok
OyaHka, 3aKiato4eHHbII B 4 yronka. OprkoMHUTET OOecrneuynBaeT TUPAKUPOBAHHE OJAHKOB B
HE00X0JMMOM KOJIMYECTBE, a TAK)KE HAIMYUE UX 3aIlaca B MECTAX IPOBEACHUS TyPOB.

2.18. [IpeacraBuTenb OopraHu3aTopa OJMMIIAA/IbI 3alMCHIBACT BpEeMs Hadalla U1 OKOHYaHUS
TYypOB Ha KIACCHOM JIOCKE B IIOMEIIEHWH, B KOTOPOM IMpoBoaATcs Typhl. IIpencraBurens
OpraHu3aTopa OJIMMIHUAbl HAIOMUHAET YYaCTHUKAM O BPEMEHH, OCTaBLUIEMCS 10 OKOHUYAHUs Typa,
3a 30 MuHyT, 32 15 MUHYT U 32 5 MuHYT. JlonmycKaeTcs MoKa3 0OpaTHOTrO OTCUETa BpEeMEHH Typa Ha
AJIEKTPOHHOM JKpaHe.

2.19. Ha TeopernyeckoM M MpakTHUYeCKOM Type uepe3 30 MUHYT @oclie €ro Hadasia
YYaCTHUKH OJIMMITMAJBI MOTYT 33/1aTh BOIPOCHI M0 YCIOBHSIM 33ay (B mUCbMEeHHOU ¢opme). s
ATOTO Yy MPEACTABUTEISI OPraHU3aTOPa OJUMITHAIIBI JIOJDKHBI OBITh B HAIMYUU OJIAHKH [T BOIIPOCOB
(ITpunoxxenue 5). OTBETHI HA COJEPKATEIbHBIE BOMPOCHI 03BYUMBAIOTCS WICHAMHM KIOPU JJI BCEX
YYaCTHUKOB JaHHOU napasuienu. Ha HeKOppeKTHbIE BOIPOCHI UIIA BOIIPOCHI, CBUAETENBCTBYIOLIUE O
TOM, YTO yYaCTHHUK HEBHHUMATEIBHO MPOYMUTAT YCIOBHE, CIEAYeT OTBET «0e3 KOMMEHTapHEBY.
Kropu npekpaiaer npyHUMAaTh BOIpOckl 3a 30 MUHYT 10 OKOHYAHUs Typa.

2.20. Ha mpakTH4ecKoM Type OTBETHI Ha BOIIPOCHI 110 paboTe 000pyA0BAHUS IPOU3BOISATCS
B MUCbMEHHOU (hopMe B TEUEHHUE BCETO Typa.

2.21. llpencraBuTens OpraHU3aTopa OJUMIIHNAABI B IOMEIIEHUSAX IPOBEACHHS TYPOB MOXKET
MCIIOJIb30BaTh cMapT(OH/TUTaHIIEeT ISl repenadr Gororpapuu 3aJaHHOTO YYaCTHMKOM BOIpOca B
JKIOPH pErHoHaJIbHOTO 3Tamna. lcrmonp3oBaHue cpeicTB CBSA3M ACKYPHBIMH U UJEHAMH JKIOPU
pernaMmeHTupyercs nyHkTamu 5.3 u 5.4 Hactosmux TpeGoBaHuil.

2.22. OdopmiieHre peleHni 3alaHuil oMMMIIHUabl Ui TEOPETUYECKOTO U MPAaKTUYECKOTO
TypOB NPOMCXOAUT B MHCbMEHHOM (opme. He momyckaercsi HMCIONIb30BaHHWE PYUYKH C KPaCHOM
nacToit s oopmiieHUs pereHni. JonmoJHUTENbHBIN YCTHBIA OMPOC HE JI0MYCKAETCA.

2.23. YyacTHUK, BBIIOJHUBIIMN 33JaHUs paHbIIE BPEMEHH, OTBEIEHHOIO Ha HX
BBINOJIHEHHE, U CIaBIIUil paboTy, He UMEeT MpaBa MOBTOPHO BO3BpAIlaThCs B ayJUTOPUIO JJIS MX
BbIMOJHEeHUs. B memsix  coOmtofeHuss MHQOPMALIMOHHOTO  KapaHTMHA  OpraHu3aropam
pPEKOMEHIyeTCsl 00eCleYUTh BO3MOXKHOCTh HAXOXJAEHHUS YYaCTHUKOB, 3aBEPIIMBIIUX paboTy,
B cllelMaIbHON ayiuTopuu 10 9:00 Mo MOCKOBCKOMY BPEMEHH.

2.24. Cs3p xwopu pernoHampHOoro ostana BcOIIl ¢ HIIMK ocymectBisercs B
Meccenkepe. Cebulka Ul TOAKIOYEHHUS] U MHCTPYKLMU HANpaBiIsIOTCS BMECTE C KOMIUIEKTOM

3aJ]aHuH.
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3. Kputepuu n MeTOAMKA OLIEHUBAHUS OJUMIIHATHBIX 3aIaHUM

3.1. OueHuBaHHE KauyeCTBA BBIIOJHEHUS YYaCTHUKAMHM TEOPETHUECKUX M IMPAKTHUYECKUX
3a/laHuil OCYILECTBIISIET JKIOpU peruoHanbHoro 3tana BcOIl B cOOTBETCTBUM C KPUTEPUSMU U
METOJIMKOMN OLIEHWBAHUS BBIMOJIHEHUS OJIMMITMATHBIX 3aJaHuid, pa3padoranusix LIIIMK, ¢ yuerom
ompezeNieHusl BhICHIEro Oaia 3a Kaxaoe 3aJaHue OTIENbHO, a Takke oOIeld MakCUMallbHO
BO3MOXKHOH CyMMO# OaijioB 3a Bce 3aJaHus U Typbl. JlOMycKaeTcsl HaIUu4Yue 3aJa4yd Hay9HOW WIIN
HAYYHO-TEXHUYECKOW TEMAaTHKH C OOJBIIMM YHCIOM BOIPOCOB. B 3TOM ciydae Oamibl Mexay
3aJjla4yaMy MOTYT OBITh pacrpeziesieHbl HepaBHOMEPHO.

3.2. XKropu olleHUBAET 3aIMCH, IPUBEIEHHBIC B YUCTOBUKE. YEPHOBUKH HE IPOBEPSIIOTCS.

3.3. IlpaBWiIbHBII OTBET, NpPHUBENEHHBIM 03 OOOCHOBAHWS WM TOJYYCHHBIA U3
HENPAaBWIBHBIX PacCyKICHUM, HE yuuThIBaeTcs. Eciu 3aiaya pelieHa He IOJHOCTBIO, TO 3Tallbl €&
pelleHus OLICHUBAIOTCSI B COOTBETCTBUU C KPUTEPUSMU OLICHOK MO JaHHOU 3aaue.

3.4. Kputepun ¥ METOAUKA OLIEHMBAaHUS JIOMYCKAIOT OIICHMBAHHME C IIarOM HE MEHee
0,5 6aima. OxpyrieHue 6ajuIoB IO UTOTaM MPOBEPKU HE MTPOU3BOAUTCSL.

3.5. Ilpu onieHMBaHUM BBIITOJIHEHHBIX OJIMMIIMAJAHBIX 33/1aHUH, PEILIEHHBIX B COOTBETCTBUU C
ABTOPCKUM I10/IX0JIOM, HE JIOMyCKAETCsl BHICTABICHHE 0AJJIOB, HE MIPEyCMOTPEHHBIX KPUTEPUSIMH U
METOJIMKOMN OLIEHWBAHUS BBIMOJIHEHHBIX OJIMMITUAIHBIX 3aaHuii, pazpadoranubix [[ITTIMK.

3.6. Ilpu oreHMBaHWM BBHIOJHEHHBIX OJUMIMAIHBIX 3aJaHHi, PEUICHHBIX METO/OM,
OTJIMYHBIM OT AaBTOPCKOr0, JIOMyCKaeTcs pa3paboTKa OTAEIbHBIX KPUTEPUEB M METOAMKHU
orleHuBaHus. Kputepuu U MeTOAMKa OIEHUBAHUS IMPEATOKEHHBIE KIOPU PErHOHAJIBHOIO 3Tara
BcOL, yreepxnatorcst mpotokosiom IIIMK mo ¢usnke u HampaBisiorcs BO Bce CYyOBEKTHI
Poccuiickoit @enepanuu.

3.7. Bce nomeTku B pa0OTe y4yaCTHHMKA WIEHBI JKIOPU JIETAIOT TOJIBKO KPAaCHOM MacTOM.
bannel 32 mpoMeKyTOuHBIE BBIKJIAQJAKH CTaBATCS OKOJIO COOTBETCTBYIOIIMX MeCT B palore.
HTorosas oleHKa 3a 3a/1a4y CTaBUTCS B KOHIIE PEIICHUS U 3aBEPAETCS MOAIUCHIO IIPOBEPSIIOIIETO.

3.8. Jlng xoopauHanmu pabOThl TO TMPOBEPKE BBIMOJIHEHUS YYAaCTHHUKAMU 3aJaHUI
npeJiceaaTesb KIOpH B KaXKA0M Kilacce Ha3Ha4yaeT OTBETCTBEHHOIO 3a JIaHHBIN KJlacc (BO3pPAacTHYIO
TpyNIy) U3 YHCIa YICHOB KIOPH.

3.9. Onenka paboT KaXJOro y4aCTHHKA OCYILECTBIIIETCSI HE MEHEEe YeM JIByMs WieHaMH
Kiopu. B cilydae pacxokleHuss UX OILIEHOK BOIIPOC 00 OKOHYATENbHOM OIpeAeseHUuH OaJlioB,
BBICTABIIIEMBIX 32 BBIMIOJIHEHUE 3a/JaHUN, ONpeNeNsercs MpeicenaTeieM XIopH, JIMOo MO ero
PELIEHUIO OCYLIECTBIIIETCS TPEThS IPOBEPKA.

3.10. Pe3ynbpTaThl MpOBEPKU OOE3TMUYEHHBIX KON pabOT y4aCTHHUKOB OJMMITHA/IbI YJICHBI
JKIOpY 3aHOCSIT B CBOAHYIO TAaOJIMITy OlIEHUBaHUS paboT yyacTHUKOB oymmmnuaasl (I[Ipunoxkenue 6),

MOJTOTOBJICHHYIO MIM(PPOBAIBHON KOMHCCHEH W COJEpPKaIlyl0 TOJBKO IIHU(PH YYaCTHUKOB.
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[IpoBepeHHBIC KOIMKM pabOT ¥ 3alOJIHEHHAs TabiuIla mepefaroTes npejaceaareneM (3aMecTUTeNIeM
npenceaarens) )Kopu B OprkoMUTET ISt IEKOAUPOBAHMSL.

3.11. Ilo TeopernyeckoMy Typy MaKCUMaJlbHasi OIICHKAa pe3yJbTaTOB Yy4YaCTHHKA
omnpezensercs apudMeTHyeckol CyMMOH Bcex OayioB, IOJYYEHHBIX 32 BBIIIOJIHEHUE
OJIMMITUATHBIX 3a/IaHUH, KOTOpast He JOJHKHA MpeBbiaTh 60 0anos.

3.12. Ilo mnpakTuyeckoMy Typy MaKCHUMallbHasi OLIEHKa pe3yJIbTaTOB Yy4YaCTHUKA
ompezaensercs apuPMeTHIeCKO CyMMO# BceX 0asioB, MOTYYEHHBIX 32 BBITIOJHEHHUE 3aJaHUI, U HE
JI0JDKHA TIpeBbImath 40 6amios.

3.13. MuHumanbHas OlEHKa 3a BBIIIOJIHEHUE JTI000T0 3a/laHusl KaK TEOPETHYECKOro, Tak U
NPaKTUYECKOTO TYPOB HE MOXKET ObITh HIKe () 6aIoB.

3.14. Tlocne oKOHYaHHS TPOIEAYPHI ACKOIUPOBAHUS PabOT CBOIHAS TaOIUIA OIEHUBAHUS
paboT y4acTHUKOB OJIMMITHA]IbI TOANKCHIBACTCS MPEICEaaTeNeM KIOPH.

3.15. Pe3ynbTarbl BBINOJHEHUS YYaCTHUKAMU OJUMIMAJHBIX 3aJlaHUil BHOCATCA B
PEUTHHTOBYIO TaOIUIy WHIMBUAYATBHBIX PE3YyJIbTATOB YYACTHUKOB peruoHanbHOro 3rana BcOIIl
2026/27 y4ebHOro roma mo ¢usuke mo kmaccam 9, 10 u 11 B COOTBETCTBUU C BBITOJHICMBIMU

OJIMMIIMaAHBIMH 3a1aHUAMU.

4. Onucanue NpoueaAyp AaHAIU3A OJTUMIMATHBIX 3aJaHUI, X pellIeHUu 1 MoKa3a padoT

4.1. AHanu3 ONMMIMATHBIX 33JaHUH W WX pEIICHUH, MOoKa3 paboT TPOBOIATCS s
TEOPETUYECKOI0 U MIPAKTUYECKOT' O Typa.

4.2. Bce y4acTHUKM OJMMIIMAbI IO OKOHYAHUU Typa OJMMIIMAJIbl MOTYT O3HAKOMHUTBCS C
ABTOPCKUMH PELICHUSIMH W TNPEIBApPUTEIbHOW CHCTEMOH OLIEHMBAaHMS 3aJaHUIl TypoB B XOJe

OHJIalH-pa30opa Ha caiire https://0s.mipt.ru.

4.3. OcHOBHasi LeNb NOPOLEAYpPHl aHalu3a OJIMMIHMAAHBIX 3aJaHUM W HUX pEUIeHUuHd —
WH(OPMUPOBATh YYACTHUKOB OJUMIIHNAABI O TPABUIBHBIX PEIICHUSX MPEVIOKECHHBIX 3aJaHHA,
OOBSCHUTH TUIIMYHBIC OMMOKH U HEJIOYETHI, MPOMH(OPMHUPOBATH O CUCTEME OIEHUBAHMS 3a/IaHHM.
AHanmu3 OJMMITMAIHBIX 3aJaHU U MX PEHICHUH MOXET OBITh MPOBEJIEH KaK B OYHOW, TaK M
TUCTaHIIMOHHOW ¢opme. Permenne o ¢opme TmpoBeneHUs aHaidW3a 3aJaHUil MPUHUMAET
opraHu3aTop peruoHanbHoro 3tamna BcOILL.

4.4. Bo BpeMs aHanu3a OJMUMIIMAAHBIX 3aJaHUN M HUX PEIICHUHW YYaCTHUKHU OJMMITHUAIbI
JIOJDKHBI TIOJTYYHUTh BCIO HEOOXOAMMYI0 HH(OPMAITHIO 110 TTIOBOIY OIICHUBAHUS UX PadoT.

4.5. B xone aHanu3a ONUMMITMAIHBIX 3aJaHUNA W UX PEIICHUU MPEACTaBISIOTCS Hambojee
yJauyHble BAapPHAHTHI BBITIONHEHUS OJMMIIMAIHBIX 33JaHUN, aHAIM3HPYIOTCS TUIUYHBIE OIIMOKH,
JIOTIYIIIEHHBIE YYaCTHUKAMH OJUMITHALI, COOOMIAIOTCS KPHUTEPUU OIEHWBAHHS KaXJAOro W3

3aJaHuH.
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4.6. Kaxaplii y4aCTHUK HMMEET MPaBO O3HAKOMHUTHCS C PE3yJbTaTaMH IMPOBEPKU CBOEH
paboThI 10 OIBEACHUS O(DUIIHAIEHBIX UTOTOB OJIMMITHA/IBL.

4.7. Tlopsagok TmpoBeAcHUs TOKa3za pabOT yYaCTHHKOB OIPENEISICTCS COBMECTHO
OPIKOMHUTETOM U KIOpU pPErHoHajbHOro 3Tama. Jlomyckaercs mpoBeAeHHE MOKa3a paboT Kak B
OYHOM, TaK B IMCTAHIIMOHHOM (opMme.

4.8. Tlpu mnpoBemeHuM TMoOKaza pabOT B OYHOM QopMe B HPOrpaMMe OJMMITAAIBI
¢ukcupyercs BpeMs M MECTO €ro MpoBeJeHHs. Bo BpemMs OYHOro mokKa3a paboT yYacTHHK
OJIMMITUAJIBI UMEET MPaBO 33/1aTh WIEHY JKIOPH BOIIPOCHI 110 OLIEHKE MPUBEICHHOTO UM PELICHHUS.

4.9. Tlpu npoBefeHUH TMOKa3a pabOT B AUCTAHIIMOHHON (opMe YUACTHUKY HaIpaBisieTcs
CKaH-KOIMSI €ro TMPOBEPEHHON paboThl WM WHAMBHIyajbHas Tabmuma oreHuBaHus. Crocod
HaNpaBJICHUS! CKAH-KOMHMM (JUYHBIA KaOWHET, OSJEKTPOHHAs TOYTa M T.[.) ONpEAesIeTcs

OpI‘aHI/ISaHHOHHO-TeXHquCKOﬁ MOJCJIbIO IIPOBCACHUA OJIUMIIMAABI B KOHKPETHOM PCTUOHCE.

5. IlepedyeHb CHpPaBOYHBIX MAaTepUAJIOB, CPEACTB CBA3M M  3JIEKTPOHHOM
BbIYHCJINTEJIbHOH TEXHUKH, Pa3pelieHHbIX K HCI0JIb30BAHUIO

5.1. Ilpu BBINOJHEHUM 33AaHUN TEOPETUYECKOIO U IMPAKTHYECKOTrO0 TYPOB OJIMMIIHA/IBI
JIOITyCKAETCsl UCIOJIb30BAHUE COOCTBEHHBIX MUCBMEHHBIX NMPHUHAIEKHOCTEH (pydka, KapaHjaall,
JaCTUK, KOPPEKTOP, LIUPKYJIb, TPAHCIIOPTUD, TUHENKA, HEIPOTPAMMUPYEMBIN KalIbKYJIATOP).

5.2. YyacTHMKaM OJIMMIIMAJbl BO BpeMs TYpPOB 3allpelieHO MPOHOCUTh U HCIOJIb30BaTh
CpPEZCTBa CBSI3H, 3JIEKTPOHHO-BBIYMCIUTEIbHYIO TEXHUKY (32 UCKIIIOYEHHEM HEIpOrpaMMHUPYEMOTo
KaJbKyJsATOpa), (poTO-, ayamo- M BUAeOaNnaparypy, CIHpaBOUYHble MaTepuaibl M MUCbMEHHBIE
3aMETKH. YYaCTHUKH CIIAI0T TaKue MpeIMEThl Ha XpaHEeHUE 0 BX0Ja B Ay AUTOPHIO.

5.3. B cootBercTBUM ¢ myHKTOM 26 [lopsinka u myHkrom 2.19 O6mei yactu TpeboBanuit
JIOITyCKAeTCsl HaJIMUUe CPEJICTB CBSA3M (CMapTQOH, MJAHIIET, palus) y AeKYpPHBIX B ayJUTOPUIX U
UHBIX MECTax MpPOBEACHHUS TYpOB (Jajiee — JIeXKYypHbIE) MCKIIOYUTEIbHO JUISL: Mepefaydl B XKIOpU
¢dororpadun Bompoca ydyacTHUKa (IyHKT 2.21); omepaTUBHOH CBSI3U C JKIOpU, OPIKOMHUTETOM U
[MIIMK 1o opraHu3allMOHHBIM M TEXHUYECKUM BompocaMm (MyHKT 2.24); BbI30Ba MEIUIIMHCKOIO
paOOTHUKA U 3KCTPEHHBIX CIyk0. JleKypHBIN He BIIpaBe MepeaBaTh CPEJCTBA CBSI3U YUYACTHHUKAM,
¢dororpadupoBaTh U CHUMATh Ha BHUJEO YCIOBHUS 3a7ay U pabOThl YYaCTHUKOB (32 HCKIIOUYEHUEM
dotorpaduu Bompoca 1Mo MyHKTYy 2.21), MONBh30BaThCA CPEICTBAMH CBS3W B WHBIX IENSIX. 3BYK
YCTPOMCTB JTOJIKEH ObITh OTKIIOYEH.

5.4. UneHsl XIOpH IpU MpoBepke pabOT W YJIEHbl AaNeJUIIUOHHOW KOMMCCHHU TIpH
PacCMOTPEHMH aleIALUI BIIpaBEe UCIIOJIb30BATh CPEACTBA CBSA3U U DJIEKTPOHHO-BBIUNCIUTEIBHYIO
TEXHUKY (KOMIIbIOTEp, HOYTOYK, IUIaHIIEeT, cMapTdoH) B 00bEME, HEOOXOIUMOM JJIsi UX PabOThI:

cea3bp ¢ [IIMK B meccenmxepe (myHkt 2.24), momyuenue marepuanoB I[IIIMK, paborta c
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00€37IMYEHHBIMH CKaH-KOMUAMU pabOT, KPUTEPUSIMU U CBOAHOM TaOJauIEel OLIEHMBAHU, CBS3b C
oprkomuteToM. He momyckaercs mepenada TPEThUM JIMLAM 33JJaHUN, KPUTEPHEB, KOMUI paboT U
NEPCOHANBHBIX JIAaHHBIX YYAaCTHHKOB, a Takke (POTO- M BHIEOCHEMKA PabOT BHE CIYXKEOHBIX
KaHayioB. IIpy 04HOM paccMOTpeHMH aneuIALUU UCIOJIb30BAHUE CPEIACTB CBSA3M JJIS OOLIEHHUS C
Y4aCTHUKOM M COIIPOBOXKIAIOIIMMU JINLAMU HE IOy CKAETCS.

5.5. Oprkomurer oOecreYnBaeT ACKYPHBIX, YWICHOB JKIOPH M AICIUIIMOHHON KOMHCCHHU
HEOOXOJUMBIMU CPEACTBAMHU CBSI3U U JOBOJUT JI0 HUX HACTOSILIKE NPaBUJIA B XOJAE MHCTPYKTa)Ka

(myHkT 2.12 OOmie#t yvactu TpeboBanHwMit).

6. IlepeyeHb MaTepUAJbLHO-TEXHHMYECKOIr0 o0ecriedeHMsl Ui  NPOBeJdeHUS
PermoHa IbLHOIO ITana
6.1. lna mpoBeAeHUS TEOPETUUYECKOTO Typa HEOOXOAMMO MPEAyCMOTPETh MaTepHUaIbHO-

texHudeckoe obecrieuenue (Tabmuma 1).

Tabmuna 1. — IlepeyeHp HEOOXOAMMOTO MaTEPHATHHO-TEXHHMUYECKOTO OOECTeueHUs s

IMPOBEACHU TCOPECTUUCCKOI'O Typa OJIMMIINAIbl

11\/?1 HaumenoBanune Kou-Bo, en. usmepenus
1. JInctsr A4 (80 rp/m?) B KIIETKY ITo 20 nucToB Ha YenoOBeKa
2. JIucter A4 (80 rp/m?) (mnst wepHOBHKA) (Mam Tetpans B | Ilo 10 mucToB Ha yenOBeKa

KJIETKY) (unu 1 TeTpaap)
3. Pyuka ¢ cuneit macroii (3amac) 5% OT YUCIEHHOCTH
Y4aCTHUKOB

4. Pyuyka ¢ xpacHo# nacTou 1o uucity 4IeHOB KOpU
5. [Ipuntep (u/6, popmar A4) I .

6. Creruiep co ckobamu 3 .

7. AHTHCTETIIED 3 mr.

8. Cxoty (mmpunoit 40-50 Mmm) 3 mrT.

9. Hoxaume: 3 .

6.2. lns mpoBeneHUs MPaKTHUYECKOTo Typa HEOOXOIMMO MpPeayCMOTPETh MaTepHallbHO-

texHudeckoe obdecrieuenue (Tabmuma 2).
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Tabmuma 2. — IlepeyeHb MaTepHaIbHO-TEXHUYECKOTO OOECHEYCHHS I TMPOBEACHUS

MMPAKTUYCCKOI'0 Typa OJIMMIINA/Ibl

e HaunmenoBanue Kon-Bo, en. uamepenus
/1
1. JIucter A4 (80 rp/m?) B KIeTKY 1o 20 JIUCTOB HA YEIOBEKa
2. JIncter A4 (80 rp/M?) (ju1st YepHOBHKA) no 10 JiMcTOB Ha YeloBeKa
3. Pyuka c cuneit nacroii (3amac) 5% OT YUCIEHHOCTH
Y4aCTHUKOB
4. Pyuxka ¢ xpacHo# nacTou 10 YUCILY YJIE€HOB XKIOPU
5. [puntep (u/6, hopmar A4) 1 wr.
6. Creruiep co ckobamMu 3 .
7. AHTHCTEILIED 3 mr.
8. Ckot4 (mmmpunoit 40-50 Mm) 3 .
9. Hoxumuist 3 .
10. | KonduaeHumanpHbIi IepeyeHb 000pyI0BaHUS
MPAKTUYECKOTO Typa, HAMpaBIseMblid TI0 3alMIICHHBIM
KaHajam

6.3. KorduneHnmanpHbIi iepedeHb 000pyA0BaHUs MTEPEIASTCS TTOCPEACTBOM 3aITUIIICHHBIX
KaHaJoB CBsi3U. [[1s1 momyuyeHus mepeyHsi 000pyAOBaHUS MPEIACTaBUTENU CyObeKTOB PD noimKHBI
MOJyYUTh HEOOXOIUMbIE HHCTPYKIIMM U TOKEHBI AJisi pabOThl C KpUNITOrpapuueckoi CUCTEMOM 10
15 nexabpst 2026 rona.

6.4. PerroHanbHBIM OPTKOMUTETOM JIOJKHA OBITH OOecreueHa 3aKynka o0OpyAOBaHHUS 1O
cnucky u3 mepeuHs. Jlomyckaercss nepenada MHQOpPMALUMU M3 TepeyHs JunaM (JabopaHTam,
UH)KEHEepaM, TEeXHHUUYECKUM paOOTHHKaM) Ul M3TOTOBJIEHUS YCTAHOBOK IMPAKTUYECKOTO Typa M3
3aKYTUICHHBIX KOMITIOHEHTOB U3 TIEPEUHSI.

6.5. Jluma, OTBETCTBEHHBIE 3a 3aKyNKy OOOPYIOBaHUS M M3TOTOBJICHHE YCTaHOBOK
NPaKTUYECKOro Typa, MOryT ObiTh poGasneHsl B yar LIIIMK pans momydeHuss OTBETOB Ha
BO3HHKAOIIKE yTouHsAoume Bornpocsl. [ nodasnenus B yat L{IIIMK HeoOxoauMo mocpeacTrsom

KpunTorpaduyeckoii cucreMbl HampaBuTh Ha azapec physics@olymp.edu.ru damunmio, wums,

OTYECTBO JIMIIA, KOTOPOE HYXKHO J00aBUTh, a TaK)Ke HOMEpP MOOWIBHOrO TenedoHa, K KOTOPOMY
OpUBA3aH O3TOT AakkKayHT B MecceHkepe MAX, MoryT ObITh yKa3aHbl JIOMOJHUTENIbHBIC

KOHTaKTHbIe naHHble (mpumep: ViBanos MBan MBanosuy, +7 900 123 45 67, @ivanov).
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KoMiuiekThl

[Tpunoxenue 1

IIporpaMmma BcepoCCUHIICKOM OJIUMIIHAABI IIKOJbHUKOB 110 (pU3UKe

3aI[aHI/If/i PA3JIMYHBIX O9TAllOB OJUMIIMAA COCTABJIAIIOTCA 110 IIPHHIOUILY

«HAKOIUJICHHOTO UTOTa» U MOTYT BKJIFOUATh KaK 3a7a4d, CBSI3aHHBIE C pa3jiellaMU IIKOJBHOTO Kypca
(bu3HKH, KOTOpPbIE U3YYAIOTCS B TEKYILEM T'O/y, TaK U 33/1a4y 110 IPONICHHBIM paHee pasJieiaM.

Bomnpocsl, BblieNEHHbIE B IPOrPaMMe KVpCcuU8oM, N3ydaroTcs B Kypce GU3UKH 7-9 Ki1accoB

Ha Ka4€CTBCHHOM YPOBHC. Onn MOI'yT OBITh PEKOMEHAOBAHBI [JI1 BKJIOYCHHUA B 3aJaHUsA
YKa3aHHbBIX KJIACCOB TOJIBKO B IIKOJIBHBIC 3TAIlbl OJIUMITUA/IBI ITOCJIC UX U3YUCHUS.

B cronbue «Mecsiy» yka3pIBaroTCsl IpUMEpPHbIE CPOKH (KaJIEHAAPHBIN MECSIIT) MPOXOKICHHS

TEMBI.
7 Kaace
[Iporpamma BcOIll no
Mecsn (dusuke ¢ yaéToM CPOKOB OKCIEPUMEHT Marematuka
IPOXOXACHUS TEM
09 dusnueckue BenuuuHbL. | [IpaBmia GezomacHoro tpyna | CtanmapTHas dbopma
Enunuiibr ¢dusnueckux | mpu pabote ¢ abopaTopHbIM | 3amucu yucia. Pabora ¢
BEeIMYMH.  MexayHapoaHas | 000py/ioBaHMEM.  OTAJOHBI. | OOJBIIMMU U  MaJIBIMU
cucrema eaunul. IlepeBon | CriocoOb1 U3MEPEHMSI | YUCITIaMHU.
€IMHMIL u3MepeHuil. | puznueckux BenuuuH | OnpenencHue IIOMAaN.
Pa3mepHocThb ¢usnyeckux | (aHasoroBsle W 1udpoBbie | MeTo maneTK.
BEJIMYMH. u3MepuTeNbHble  TpuoOopsl). | Paborta ¢ rpadukamu:
N3mepenue ¢usnueckux | Llena nenenws. IloBTOpHBIE | MOCTpOCHUE rpaduka
BEJIMYHH. WU3MEpEHHUS. MeToapl | KOOPAUHATEI oT
IBuxenue. Ckopoctb. IlyTh. | ycpennenus MIOBTOPHBIX | BpDEMEHHU, CKOPOCTH OT
Mexannueckoe JBUKCHHUE. | U3MEPEHU: CpelHEE | BpEMEHH, OIpeAciICHUE
MarepuanbHas TOUYKa. | apupMeTHIECKOoe U | CKOPOCTH JBUXKEHMS IIO
CriocoOsl onucaHus | rpagpuyeckoe  ycpenHeHue. | rpaduKky  3aBUCHUMOCTH
MEXaHMYECKOTo  JIBWXKeHUs: | MeToa psAaoB AJid U3MEPEHUs | KOOPAUHATHL (IIyTH) OT
TaOJIUYHBIMH, rpaduuecKuil, | MaibIX BEIUYHH. BPEMEHHU
AQHAITMTUYECKU. Cucrewmsl | [Ipsimbie u KOCBEHHBIE
KOOpJUHAT. Tpaekropus. | usmepenus.  [lorpemnoctn
I1yTe ¥ CKOPOCTH IBHIKEHHSL. HPSAMBIX U3MEPEHUI
PaBHOMEpHOE JBIDKEHUE. | prusnueckux BEJIMYHH.
3aBUCUMOCTh KOOPJIMHATBI OT | AOGCONIOTHBIE 51
BPEMEHM [UIsl PABHOMEPHOIO | OTHOCUTEIIBHBIE
JBUKEHUS (YpaBHEHHMSI | IOTPELIHOCTH IPSIMBIX
JBUKCHMSI) MU3MEpEHUI du3nuecKux
BennunH. OlleHKa TIpaHull
MIOIPEIIHOCTEM.
N3meputenbHple  MPUOOPHI:
JUHEMKa, CEKyHJIOMED,
MEPHBIN [IWJINHID
HIkoJbHBIH dTAN
10 Cpennsist ckopocTb. | I3mepenne  cpeaneit  u | Pabora ¢ rpadukamu.
I'paduueckas uHTEpHpeTalysi | MTHOBEHHON CKopocTH. | JInHelinbie u
CKOPOCTH, MPOMJIEHHOT0 MyTH, | I3Mepenne  OonbIIMX U | HEJIMHEHHbIE TpaduKH.
BPEMEHM M NEPEMELICHUS IS | MaJIbIX npomexyTkoB | [loctpoenne rpaduxos
MPSAMOJIMHENHOTO JIBHYKEHUS. BPEMECHH. WN3mepenne | mo 3amaHHON TabiuIe
OTHOCUTENBHOCTH XapaKTEePHBIX BpeMeH | 3HaueHui.  Ilomyuenue
MEXaHMYECKOTO  JIBW)KEHUS. | ABM)KCHUH, MOBTOPSIOLIMXCA | MHPOpMALUU u3
Cucrema  orcu€ra. 3aKkoH | C TEUEHHEM BPEMEHU IIPEJICTaBICHHOTO
CJIOKEHHsI CKOPOCTeH uis Tedl, rpaduka.

296




IIporpamma BcOIll no

Mecsn (usmke ¢ yaéToM CPOKOB OKCNEPUMEHT Marematuka
MPOXOXKJICHUS TEM
JBUKYIIMXCA MapaIeIbHO I'paduku psAMOi
MPOMOPIUOHAIBHOCTU U
JIMHEWHON 3aBHUCUMOCTH.
Omnpenenenue yrioBoro
kod(duimenTa HaKIOHa,
olpeziesieHue
cBOOO/IHOTO YJICHA.
Pabora ¢ rpadukamu:
pacy€r IIomWaaM 1O0J
rpadKoOM, IPOBEACHUE
KacaTeJIbHbIX JUISL
ONpEEICHUsI CKOPOCTH
W3MEHEHUS BEJIMYUHBI.
Pemenue CHCTEM
JIMHEWHBIX YpaBHEHUN
11 Kunemarnueckne cBs3u mnpu | Usmepenne o00bEMoB  Tten. | [IpusHaku paBeHCTBa
JBWKEHUU B cUCTeMax i | MepHblid UUJIUHAP. | TPEYyTOJIbHUKOB,
ciy4ast napamenbHbix | U3Mepenne  macc.  Bechl. | mapannenbHOCTB
MepeMEICHU. Onpenenenue 00BEMHOM, | MPSMBIX. ITogobue
MexaHu4eckoe JBUKEHHE B | TOBEPXHOCTHOM M JIMHEHHOW | TPEYTOJbHHKOB.
CUCTeMax: pbluar, BOpOT, | IuoTHocTel.  Omnpenenenue | HayaneHbie cBeaenus o0
OJIOKH (O IBYOKHBIN U | cpeaHel TUIOTHOCTH PacTBOpa | OKPYKHOCTH u
HEMOJIBUYKHBIN), u cMecHu BEILECTB, | HEKOTOpPbIE €€ CBOMCTBA
HEpacTsHKUMasi HUTh, YIPYToe | OomnpeaeicHue HACBIMTHOM | (Iuamerp, xopa,
TEJ0, HOKHUYHBIA MEXaHU3M. | IJIOTHOCTHU KacaTesbHas). Jnuna
O6béM. Macca. ILnmoTHOCTB. IyTU u paaunyc
Cmecn u CIUIaBBI. OKPY’>KHOCTH
CoorHoI1IeHne MEXIY
JIMHEWHBIMU pazMmepamu,
IomaasiMu 1 00bEMaMH.
ITonoGue. IloBepxHOCTHas H
JINHEHas IUIOTHOCTH.
Hacpimnas IJIOTHOCT.
Cpennsis III0THOCTh
MyHuIIUNIAJTBHBINA 3TaN
12 Bszaumooeiicmeue men kax | Kynerypa MMOCTPOEHUS
npudUHa usmeHenus | rpaQuKOB

cKopocmu 0sudicenusi men (Ha
KauecmeeHHOM YposHe, 0e3
eémopozo 3axona Hvromona).
SIBneHune UHEPIUH.
NueptHOCTE. Macca kak mepa
WHEPTHOCTH Telna npu
MOCTYMATEeIbHOM JIBH)KEHUH.
Cunma Kak XapakTepUCTHKA
B3auMoJecTBus Ten. Tpernii
3aKkoH HproToHa.

Crnoxenue napajuiebHbIX
CHII. ITonstue
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Mecsn

IIporpamma BcOIll no
(usmke ¢ yaéToM CPOKOB
IPOXOXKJICHHS TEM

OKCNEPUMEHT

Maremaruka

paBHOJCUCTBYIONIECH. Y cloBUE
IIOKOS TeJIa.
Cuna TspDKecTH

01

Ypyrocrs.
Jlunelinple u
nedopMaruu.
MIPYKUH.
KOA(QPHUIHEHT
CUCTEMBI.
Cuna tpeHus.
JlaBiieHue B )KMJIKOCTSIX, ra3ax
u TBEPABIX TeJax.
I'unpocraTuueckoe JaBieHUE.
3aBUCUMOCTh
THIPOCTATUYECKOTO JIaBIICHUS
KHUJIKOCTH oT Ty OUHBI
norpykenusi. JlaBnenue B
KUJKOCTU (c Y4ETOM
BHEIITHETO JTABJICHMUS).
Coxpanenue o0beMa
(HEC)KMMAEMOCTh JKHJIKOCTH)

3akon ['yka.
HEJIMHENHbIE
Cucrembl

D¢ deKTUBHBIHI
YOPYTOCTH

Jnnamomerp.
CHUJIBI c
JIMHAMOMETDA,
JMHAMOMETpA.
Masnowmerp.
Tonometp

Hsmepenue
MIOMOILBIO
KaTuOpOBKa

bapomerp.

PernoHajnHBIN 3TAN

02

3aKoH ITackans.
I[IneBMaTHyecKue  MAaIIMHEL
CooOuaroruecs COCY/IbI.
['mapaBnuyeckre MEXaHU3MBI.
JleiicTBUE JXKUAKOCTH U Ta3a Ha
MOTPY’)KEHHOE B HHUX TEJO.
BriTankuBaromas

(apxumenoBa) cuia. 3aKoH
Apxumena. IlnaBanue Tem.
BosayxomiaBanue

I'mapocratudeckoe
B3BemmBanue. OmnpenencHue
IUIOTHOCTH  TEJI  METOAOM
runapoCTaTu4CcCKOro
B3BEIIUBAHUSI. APEOMETp

03

[InaBanvie B HEOJHOPOAHOMN
KHUJIKOCTH H B CHCTEME
HECMENINBAIOIINUXCS
xuakocted. Cuna Apxumena
MPU OTCYTCTBUU TMOJTEKAHUS
BIOJb OJIHOM TpaHu Tela.
IlocmynamenvHoe u
gpawjamenvroe osudcenue
meépoozo meaa.

[lnewo cunbl. MOMEHT CHIIBI.

Ycnosue paBHOBECHS
TBEPAOTO Tena c
3aKpEIUIEHHON OCBIO

BpanieHus. Peraar. IlpaBuio
MOMEHTOB. LleHTp TsKecTH.
Lentp w™acc. Ilentp wmacc
cUMMeTpU4HbIX uryp. LlenTtp

Poruar. Peryar kak ycuiurens
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Mecsn

IIporpamma BcOIll no
(usmke ¢ yaéToM CPOKOB
IPOXOXKJICHHS TEM

OKCNEPUMEHT

Maremaruka

MacC TpCYIroJbHHKA

04

CucreMsl IIOABMKHBIX u | Ilonucmacr.
HEMOBMKHBIX 650k0B. | Pacuér MOTPELIHOCTEH
[Tonucnact. BopoT. 3aaaum | KOCBEHHBIX U3MEPEHUIM

CTAaTHUKH C KHHEMAaTHYECCKHUMH
CBSI3SIMH.

Mexanudeckas pabora aJis
CWJI, HAaNpaBJICHHBIX BJOJIb
MEepEeMEIICHUsI MaTepuaIbHOU
TOYKHU. ITocTostnaas Hu
nepemeHHas cuibl. Cpennss
cua. MOIIIHOCTB.
Brruucinenue paboTel  yepes
wiomanab Moa  rpapuKaMu
3aBUCHMOCTH CHUJIBI oT
MepEMENICHUSI U MOITHOCTH OT
BpPEMEHU

®opmyia pa3HOCTH
KBaJIpaToB

8 kiaace

Mecsix

[Tporpamma BcOLIl mo ¢usuxe ¢
y4ETOM CPOKOB IPOXOXKJICHHUS TEM

DKCIEPUMEHT

Maremarnka

09

Onemenmul MONeKYAPHO-
KUHemu4eckou meopuu CmpoeHus
gewecmea. lazvl, orcuokocmu —u
meépovie  meid. Temnepamypa.
Césa3b  memnepamypvl co cpeoHell
KUHemu4eckou 3Hepeueli menioso2o
0BUINICEHUS yacmuy (Ha
KauecmeeHHOM YPOsHe).

TensoBoe 00BEMHOE U JUHEIHOE
paciivpeHue u cKaTHe.
Koadppunuent TEIJIOBOTO
00BEMHOTO u JUHEHHOTO
pacuImpeHus.

N3mepenue TEMIEPATypPHI.
Tepmomerp. TemneparypHble MIKaJIbI

Tepmomerp
aHaJIOrOBBIN u
uudpoBoii.
[TukHOMETD

HIKoJALHBIN dTAN

10

Buympennusas  suepeus.  Cnocobul
UBMEHEHUsL  BHYMPEHHEeU  dHepeul:
menionepeoaya U coeepuilenue
pabomsi. Buowi  mennonepedauu:

menjionpo8ooOHOCHb, KOHBEKYUsl,
usnydenue.
KomnnuectBo TEIUIOTEIL.

TermmoéMkocT,  Tena. Y aennHas
TCIUIOEMKOCTh BEIIIECTBA. Y JelIbHAS
TEeIIoTa CrOpaHus, MJIaBJICHUS
(kpucTamm3anun), ncnapeHus

Kanopumerp
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Mecsn

[Iporpamma BcOLL no ¢usuke ¢
y4€TOM CPOKOB MPOXOXKICHHS TEM

DKCIEPUMEHT

Maremaruka

(mapoo0Opa3oBaHus, KOHJEHCALUH).
Kunenne. Hcnapenue. VYpaBHeHHe
TEIJIOBOTO Oasanca Ui
TEIIOU30IUPOBAHHON CUCTEMBI

11

Hacviwyennwiii u HenacolujeHHbIU nap.
Brasxcnocmo 6030yxa.
3asucumocmo
KUuneHust om
oasneHust (Ha
yposHe).

YpaBHEHHE TEIIOBOrO OallaHca ¢
YU4ETOM TOJIBEJEHHOTO KOJHAYECTBA
TEIJIOTHl U TEIUIOBBIX MOTEPb. 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU
B MEXaHWYECKUX U  TEIUIOBBIX
nporieccax.

MomHocTh HarpeBaTens

memnepamypbl
ammocgeprozo
KayecmeeHHOM

Teopema

KBaJIpaTHbIE
IIPOCTEUILINE
TPUTOHOMETPUYECKHE

[Tudaropa,
KOPHH,

(YHKIMH OCTPBIX YTJIOB

(cunyc,
TaHTEHC)

KOCHHYC

n

MyHHMIMNIAJBHBIH 3TN

12

TenmonpoBOAHOCT.

3akon @Dypse I8 OAHOPOIHOTO
CTEPXKHS.

3akoH Hrrorona — Puxmana.

KIII TEILIOBOTO JIBUTATES.
Ipunyun pabomul menioevix
ogueameieil (OCHOBHblE NOHAMUSL, Oe3

popmyn)

01

Hocumenu

3aps008.
971eKMpU4ecKutl
Jluckpemnocmo
3apsoa.

Cmpoenue amoma.
NEeKMPULECKUX
OnemenmapHulil
3aps10.
NEeKMPULECKO20
Onexmpuzayuss  men. [lea pooa
9eKMpUdeckux  3apsoos.  3aKoH
COXpaHeHUs 2IeKMpUYecKo2o 3apaod.
Bzaumooeiicmeue 3apsicennvix mei.
3axon Kynouna (6e3 ghopmynvl).
DnexTpuyeckoe
Hanpsowcénnocmo
noJs. Ipunyun cynepnosuyuu
NEeKMPULECKUX noneu (na
KauecmeeHHoM ypoeue). lloTeHIman
AIIEKTPHYECKOTO OIS

IT0JIC.
IJIEKMPUHECKO20

PernonaanHbIi 3TAN

02

DNEeKTpUYECKU  TOK.
IJEKTPUIYECKOTO TOKa (TEIJIOBOE,
XHMHYECKOE, MarHuTHOE).
DIIeKTpUYECKas 1EeMb, €€ YIIEMEHTHI.
YcnoBust CyILIECTBOBaHUS
AJIEKTPUYECKOTO TOKa. VMcTouHMKM
TOKA.

JleticTBus

Peocrar.
TOKA.

Pesucrop.
Uctounuk
l"ansBanomeTp.
Awmmnepmerp.
BonbT™meTp.
N3mepenue
COIIPOTUBIICHHS: MOCT
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[Iporpamma BcOLL no ¢usuke ¢

Mecs - DKCIEPUMEHT Maremaruka
Y4ETOM CPOKOB ITPOXOKJICHHUSI TEM
Cuna TOKA. DneKTpuyecKkoe | YUTCTOHA.
HaIpsKEHUe u pa3HocTh | MynbTUMETp.
IMOTEHLIXATIOB. MaketHas mata
ConpoTuBieHue IIPOBOJIHUKA.
VYnenbHOE COIIPOTUBJICHUE
BEILIECTBA.
Onekmpuueckuti mox 6 Memaniax,
HCUOKOCMAX U 2A3AX.
3akoH Owma g OAHOPOJHOTO
y4yacTka  uenu.  BonbrammnepHas
XapaKkTepUCTUKa JIMHEHHOTO
3JIEMEHTA.
[locnenoBarenpHOE M HapAIIIEIBHOE
COEJINHEHHE IIPOBOJIHUKOB.
CwMmemanHoe COEJIUHEHHE
MPOBOJHUKOB. Pacrpeznenenue Toka
W HampsOKEHUsT B Pa3BETBIEHHOU
3JIEKTPUYECKON 11(S1178 Pacuér
COIIPOTUBIICHUS CUMMETPHUYHBIX
nerieir.  IIpeoOpa3oBanust  3Be3za-
TPEYyTrOAbHUK  JUISI  OJUHAKOBBIX
PE3UCTOPOB.
lNaneBanOMETD. Awmnepmerp u
BOJBTMETP B LENH IOCTOSHHOIO
toka. Ilyar u  nobaBouHOE
CONPOTHUBIICHUE.
PabGora m MomHOCT TOKa. 3aKOH
JIxoynsa-Jlenna
03 | Usmepenue conpoTuBieHus. | OMMeTp Pemenne  kBajpaTHBIX
MocCTOBBIE CXEMBI. YPaBHEHUH. Teopema
3akoH OMa ISl 3aMKHYTOM IIETIH. Buera. I'paduk
O/JIC u BHYTpeHHEE CONPOTUBIICHUE napadobl.
HCTOYHUKA TOKa. Kopotkoe Omnpenenenve  KOpHEH,
3amblkaHue. OMMeTp. KOOPJAMHAT BEPILIUHBI.
[IpaBuna Kupxroda. Pacuér [Ipocreiimme  mMeTOABI
pa3BeTBIAEHHBIX  Heneil. MeToabl MOMCKA MHUHHUMAJIBHOIO
pacu€ra  pa3BETBIEHHBIX  LENEH: (MaKCUMaIbHOTO
METOJ SKBUBAJEHTHOTO MCTOYHUKA, 3HAYEHUS) GbyHKIIH.
METOJ, HAJIOKEHUS TOKOB, METOJ Hepasencro Komm
Y3JI0BBIX TOTEHI[MAJIOB
04 Bonberamnepnas xapakrepuctuka | CHaTue BAX
(BAX) HenuHEHHOro  dJIEMEHTA. | TMHEWHBIX 51
Pa6ora ¢ BAX. Harpy3ouHsle | HETUHEHHBIX
KpUBBIE. AJIEMEHTOB. Jlamna
Ilocmosannvie MazHumbl. | HakanuBaHus. (o
Bzaumooeiicmsue NOCMOAHHBIX
MASHUMOS. Macnummnoe nore.
Maenumnoe none 3emau u e2o

3HaueHue OJisl HCU3HU Ha 3eme.
Onvim Opcmeda. Maenummuoe none
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Mecsn

[Iporpamma BcOLL no ¢usuke ¢
y4€TOM CPOKOB MPOXOXKICHHS TEM

DKCIEPUMEHT

Maremaruka

NEKMPUHECKo20  MOKA. Onvim
Amnepa. InekmpomazHum,
NEeKMPOMACHUMHOE péile.

leticmeue macHumuo2o0 nons  Ha
npoeoonux ¢ moxom. Cuna Amnepa u
onpedeneHue eé  HanpaeéneHus.
Onexmpoosucamenb  NOCMOAHHO20
moka

(ocHosHble nousmus, 6e3 hopmyn)

9 kiaacc

BOHpOCBI, OTMCYCHHBIC B IIPOrpaMme 9 KJacca HMOKHHUM NOJ4YEPKUBAHUEM, PEKOMCHAOYIOTCA

AJId U3YYCHUS B TCUCHUC YKA3aHHOI'O MCCAIA. OI[HaKO OHU MOTYT OBITh BKJIFOYEHBI B KOMILJICKT
Sa,I[aHI/Iﬁ TOJIBKO Ha PErHOHAaJIbHOM U 3aKJIIOYUTCIIBHOM 3Tallax OJUMIIMAaAbI.

[Tporpamma BcOILI o ¢gusuke ¢

Mecsi . OKCIEpUMEHT Maremartuka
Y4ETOM CPOKOB IIPOXO0KICHHUSI TEM
09 KuHeMaTtuka MaTepuaJbHOM  TOYKH. BeKTOpBI: UX CI0KEHUE U
BexTopHble BENMYMHBI, ONEpalUU C BblunTanue. OnpeneneHue
BEKTOPAMH, IIPOEKLIAN BEKTOpA. JUIMHBI BEKTOpa. YTOJI
Paanyc-BekTop MarepuanibHON TOYKH, MEXIY BEKTOPAMHU.
IEpEMELIECHHE. Bexkrop cpenHen CkansipHO€ IpOM3BEIEHUE
CKOpPOCTH. MTrHOBEHHass  CKOPOCTb. BEKTOpOB. Teopema
BekTop CpeIHEro YCKOPEHHUS. cunycos. Teopema
MrHoBeHHOE  yCKOpPEHHME. Y CIIOBHE KOCHHYCOB.
IPSIMOJIMHEMHOTO ¥ KPUBOJIMHEWHOTO Ho 3aKJIIOYHMTEIbHOTO
JIBUKECHUSI. I'paduueckue JTana He 00s13aTeJIbHO, HO
MHTEPIIPETALAN KMHEMaTU4YEeCKUX PEKOMEHIYETCS JUIS
BEJIMYUH:  YCKOPEHHs,  CKOPOCTH, W3Y4EHHUS: MOHSTHE
NPONIEHHOTO IYTH W IEPEMELIEHUs. MIPOU3BOHOM; eé
PaBHOYyCKOpEeHHOE MPSAMOJIMHENHOE buzndecKuit u
JBUKCHHUE. HepaBHomepHoe TFEOMETPUYECKUN  CMBICI,
MPSAMOJIMHENHOE JIBUKCHUE. MIPOU3BOJHAs JIMHEWHOU H
CBo06oHOE MajieHne 0 BePTUKAIN CTENIEHHOU byHKLIUH;
IIPOU3BOIHAS
MIPOU3BEICHUS u
IIPOU3BOHAS CJIO)KHOM
byHKIMY; aHanu3 (QYyHKIUU
C IOMOIIBIO TIPOU3BOJHOU
(3KCTpPEMYMBHI,
MOHOTOHHOCTH)
IIK0JIbHBIH 3TAN
10 OTHOCUTENBHOCTH JBUKCHUS. Tpuronomerpuueckue
CrnoxxeHue CKOpOCTEM M yCKOpEHUH byHKIMU. DopmyJibl
JUTS ciryvas MIOCTYTIATEJILHO npuBeaeHus. CuHyc U
JBUKYIUXCS CUCTEM OTCUéTa. KOCHHYC CYMMBI (pa3HOCTH)
CloXeHre CKOpOCTeH JuIsl  CiIydast yrioB. Pagumannas wmepa
BpaLIarOLUXCs CUCTEM  OTCUETa. yrioB. Masble yIibl.
YckopeHrne MaTepuallbHOW TOYKH B Kpussie BTOpOro nopsiaka
ciyvae IOKOsI OTHOCHUTEIIBHO
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[Iporpamma BcOL no ¢usuke ¢
y4€TOM CPOKOB MPOXOXKICHHS TEM

OKCNEPUMEHT

Matemartuka

BpalalOLIENCs  CUCTEMBI  OTCUYETA.
Yropyrue oOTpakeHHs MaTepuagbHbIX
TOYCK OT TIAAKHX TOKEIBIX TEIl.
JIBIOKEHHE  OTHOCHTEJIBHO  CpEHbI.
Ckopocth  3ByKa. CBEpX3BYKOBBIC
camMoniéTel, KoHyc Maxa. Ilonsarue
rojorpada.

KpuBonunerinoe IBIDKEHUE.
TanrennuaibHas i HOpMaJIbHast
KOMITOHEHTHI YyCKopeHus. PaBHomMepHOE
JBIDKEHUE MAaTepUaJbHOM TOYKHU TIO
OoKpykHOCTH. CKOpPOCTh UM YCKOpPEHHE
Ipyd  PaBHOMEPHOM  JIBIDKEHUHM  TIO
OKpYXHOCTU. JIMHEHast  CKOpPOCTb,
yIJIOBasg CKOPOCTh, MEPUOJI U YacCTOTa
oOpareHus npu PaBHOMEPHOM
NIBIDKEHUN 110 OKPY>KHOCTH.
HepaBHoMepHOE JIBIDKEHUE o
OKPY’KHOCTH. YTJIOBOC  YCKOPCHHE.
Pamguyc KPUBHU3HBI IUIOCKOH
TPACKTOPHH

MyHMIunaJbLHbINA 3TAN

11

JBwxenue Tena, OpOIIEHHOTO TMOA
yriioM K ropusoHty. KoopauHaTHbld 1
BEKTOPHBIN METO/IbI ONMCAHUS.
[TapaGona 6e30macHOCTH.
Kunemarnueckne cBA3M B  ciydae
IIPOU3BOJIBHBIX CKOpOCTEH "
NepeMEIICHU I (HEepacTsHKUMOCTh
HUTEH, CKOJIbXKEeHHe 0e3 OTphIBa,
JBUKEHHE 0€3 MPOCKaIb3bIBaHU).
II;mockoe naBUXKEHHME TBEPIOrO TENA,
MT'HOBEHHbIH(as1) LEHTP (och)
BpalleHus

12

JlnHaMpKa  MarepuanibHOM  TOYKH.
Cunel B pupoze. PaBHozelcTByIOIas
CHIL [TpunHumn CyNEepHo3ULIH.
[TpuHuun otHOcUTEnbHOCTH [amuiies.
3akonbl HbroToHa. VHepuuanbHbIe
CUCTEMBI OTCYETA.

Cuia ynpyroctu. 3akon ['yka. Moayib
IOHra (pekomenayercst sl U3y4eHus,
HO HENb3s BKIIOYAaTh B KOMILUIEKTHI
3agaHuii B paMmkax 9 kimacca). Cuia
HaTsDkeHuss Huth. Cuila  peakuuu
OTIOPBI.

Tpenne. Bunel  Tpenus  (mokos,
ckonpxeHus1). Cuna Tpenus. Cyxoe
Tperue. Cuia TpeHHUsS CKOJBKEHUS U
cuna TtpeHus mnokos. Koapduument
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y4€TOM CPOKOB MPOXOXKICHHS TEM

OKCNEPUMEHT

Matemartuka

Tpenus. Ilonnas peakums. Konyc
TpPEeHHUS. Tpenue KauyeHUs Ha
KaueCTBEHHOM YpoBHE. Bsizkoe Tpenue
(cunma cONMpOTHUBJICHMS MPH JIBUKEHUU
TeJla B )KMJIKOCTH WMJIM Ta3e)

01

JuHamuka CHCTEM c
KHHEMAaTUYCCKUMU CBSI3SIMH: JIBFDKCHUE
0e3 TpeHus

PernonaianHBIN dTAaN

01

JluHaMuKa cucTem c
KMHEMATUYECKUMHU CBSI3SIMU: IBHOKCHUE
IIPU HAJIMYWU TPEHUSI.

3akoH BceMHUpHOro TtsaroreHus. Cuia
TsKECTU. JIBUKEHUe Tea M0 KPYTroBbIM
opOuTaM BOKpPYr TI'PaBUTALMOHHOIO
ueHrpa. Bec tema. lleperpy3ku wu
HeBecoMOCTh. IlepBas kocMmuueckas
CKOpOCTb. VICKyCCTBEHHBIE CIyTHUKU
3emiu

02

HeunHepuuanbHble CcUCTEMBI OTCUETA.
Cunel  uHepuuMM, J€HCTBYIOLIME B
cucreMax  OTc4€ra,  JABUKYIIMXCA
MPSMOJIMHETHO Y PaBHOYCKOPEHHO.
LlenTpoOexxHble  CHUJIBI  —  CHJIBI
WHEPIH, JCHCTBYIOIME Ha OOBEKTHI,
HEIOABUKHBIC B PaBHOMEPHO
BpalllalOlMXCsl  CUCTEMaX  OTCYETa.
JlaBieHrE B KUAKOCTH, HAXOASLIEHCS B
YCKOPEHHO  JIBWXKYILIEMCS  COCYJE.
Bpamenne TpyOKM € KHAKOCTBIO.
['opuzoHTanbHas cuiia Apxumena.
Nmiynse MaTepHalbHOU TOYKH,
CUCTEMBI MaTepHUaIbHBIX TOYEK.
Nmnynsc tena. 3mMeHeHne ummyiibca.
Nmnynbc cuiibl. 3aKOHBI U3MEHEHUS U
COXpaHEHHs HMIlyJibca. PeakTuBHOE
nBwkeHue. PeaktuBHas cunma (cuita
taru). Lentp wmacc. Teopema o
JBUKEHUH LIEHTPA Macc.

Cratuka B ciydae HenapauieIbHbIX
CHUIL: yCIIOBUE MOKOSI W
PaBHOMEPHOTO MIOCTYIaTEILHOTO
nBwxkeHus Tten. Teopema o TpEX o
HenapauleabHbIX cuiax. Hesecomblie
(mérxkue) Tema, YCIOBHS pPaBEHCTBA
HYJIIO CUJI U UX MOMEHTOB

o 3aKJIIYUTEIbHOTO
JTana He 00§13aTeJIbHO, HO
PEKOMEHyeTCsl JUIsL
W3y4YCHUS: MPOU3BOAHAS
TPUTOHOMETPUUYECKUX
GyHKIMIA

03

PaGora cunbl. MOIIHOCTh  CHIIBL
Ouneprus. CBsi3p PHEPTUUM M PabOTHI.
Kunernueckass Heprus MaTepHalbHOU
Toukd. Teopema 00 HM3MEHEHUH

Ctpobockor

Apudmernueckas u
reoMeTpruYecKas
MIPOTPECCHH.

Ho 3aKJII0YUTETBHOT0
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y4€TOM CPOKOB MPOXOXKICHHS TEM
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KMHETUYECKOW YHEPrUH MaTEPHUAIBLHOU
TOUKH. Kunernyeckas SHEprus
CHUCTEMBI MaTepuaibHbIX TOYEK.
Teopema K&nura (pexomeHmgyercs mjis
U3Y4YeHUs, HO HENIb3sd BKJIIOYATh B
KOMIUIEKTBl 3aJaHuil B paMkax 9
KJiacca). PaGora  BHemHuxX u
BHyTpeHHuUX cwi.  Teopema 00
W3MEHEHUU KUHETHYECKON »HEepruu
CUCTEMBbI MaTepUaTbHBIX TOYEK.
[loTeHmanbHble W HEMNOTECHIMAIbHBIC
CUJIBI. [loreHuuanbHast ~ SHEpPrus.
[loTeHnumanpHast  SHEPrUs  yHOpPyro
nehopMUPOBAHHOMN MPYKUHBIL.
[ToTenmanbHast SHeprust Tejaa BOIU3U
noBepxHocTu 3emin. CBs3b pabOTHI
HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTHH CHCTEMBI Tell.
3aKOHBI COXPAHEHUS W HW3MEHEHUs
MEXaHUYECKOM SHEPTUH. Meton
BUPTYQJIbHBIX MEPEMEIICHUI B Cilydae
HeNapayuleJbHBIX CHUJ. YIOpyrue u
HEyIpyrue B3aUMO/ICHCTBUSI.
Juccumanusi SHEPTUU B pe3yibTaTe
CYXOT'O/BSI3KOTO TPCHHSI W HEYIPYTHX
nedopmaruii. AOCONIIOTHO YNPYTHl U
a0COJIFOTHO HEYTIPYTHil yAaphbl.
VYpaBHeHue HEpa3pbIBHOCTH u
ypaBHEHUE beprymm U1
CTAallMOHAPHOT'0 TEYEHUSI HECKUMAEMOM
JKUIKOCTH (pexomenayercs I
U3Y4Y€HUs, HO HEeNIb3sd BKJIOYATh B
KOMIUIEKTBl 3aJaHuii B paMmkax 9
KJ1acca)

JTana He 00s13aTeJbHO, HO
pPEKOMEH TyeTCs IE
U3y4YeHHs: TepBOOOpa3Has;
HEOoIpeIeTEHHBIN u
OIPENENEHHBI  MHTErpall
CTETICHHBIX u
TPUTOHOMETPHUYECKHIX
byuknuii (Sin, COS); pacyér
IUIOMIAIA IO TPAPUKOM C
MIOMOIIBIO  OTPENIETIEHHOTO
MHTErpaia

3aKII0UYATEIbLHBII Tl

04

Cratuka B ciydae HenapauieIbHbIX
CHUIT: BH/IBI MEXaHUYECKOTO
paBHOBECHS. Y cTONYnBOCTh
MEXaHUYECKOTO PAaBHOBECHS.

[IpaBuno  MOMEHTOB s Tel,
HETMOJABUKHBIX OTHOCHUTEIBHO IIEHTpa
Macc, JHOO BpAIIAIOIIUXCSI BOKPYT
HEro paBHOMEPHO.

['eomerpuueckas onrtuka. Mcrounuku
cBera. JlyueBas mojenb cBeTa. 3aKOH
NPSIMOJIMHEMHOTO ~ pacnpoCTpaHEHUs
cBeTa B OnHOpoaHOW cpene. TeHs.
ITonytens. 3atmenns ConnHua u JIyHsI.
3akoH oTpakeHus cBeta. [locTpoenue
M300paXeHU! B TUIOCKOM 3epKaie.

305




Mecsn HPOFp amma BeOIIl mo pusmce ¢ OKCIEPUMEHT Maremartunka
y4E€TOM CPOKOB MPOXOKJICHUS TEM
Cucremsr 3epkai. O0JIacTh BUTUMOCTH
HN300paKCHMS.

05 IIpenomnienne  cBera.  Onrtuueckas | 3mepenue @opMmysbl  PUOINKEHHBIX
IUIOTHOCTB CpeJibl. 3aKOH IpenoMiieHus | koadduimenTta BBIUMCICHUN 175 QyHKIUI
cBeTa (3aKoH Cuennuyca). | IpeIoOMIICHHUS. C MaJIbIM MapameTpoM (x K
AOCOIOTHBII nokaszarenb | OnpeneneHue 1):
npenomiieHus.  Xon — nyda  4epe3 | (hOKyCHOro sin x; tg X;
IUIOCKONApAUIETIbHYI0  IUIACTUHY U | PAaCCTOSHUS U | COS X;

TPEYroibHYy Npu3My. TOHKHI KIMH. | ONTHYECKOM 1+x)"
[TonHoe OTpakKeHHE CBETA. | CUJIBL,
[TpenenpHBIN yTOoJI MOJIHOTO | coOupammeid  u
oTpaxkeHus. Vcronb3oBaHHE MOJHOTO | pacceuBarolen
OTPaKCHHSI B ONTUYECKUX CBETOBOAAX. | JIMH3
JIunza. Cobuparoras ¥ paccerBaromas
nuH3bl. Tonkas nuH3a. IlocTtpoenue
W300pa)XKCHU B TOHKOW  JIMH3E.
®opmyra TOHKOW JTUH3BL. OnTHYeCcKas
CWJIa JHMH3BL. YTJOBbIE WM JIMHEHHbBIE
pasmepbl  M300pakeHHUs  OOBEKTOB.
YBenuueHue JHUH3BI (MIONEpEeYHOE U
MIPOJIOJIBHOE).
[maz kak omnTuyeckas  CHCTEMA.
bmuzopykocTs W JanbHO30PKOCTD.
Ouku. Onruueckass cucTema JIMH3 C
oOmiel TJIAaBHOW ONTHYECKOM OCBIO.
Mukpockor, Teneckon, goroanmapaT
10 xknace

B 10 xmacce cymectByer aBa Tuma mnporpamM. [lo omHOMYy W3 HHX TIEPBBIE MECSIIBI
yIrayOJIeHHO MOBTOPSIETCA MeXaHuKa. M NUIh K KOHILy MEePBOTO MONYTOAMs HaYMHAETCS U3YUYCHUE
ra3oBBIX 3aKOHOB. 3aKaHYMBAETCS TOJ DJIEKTPOCTATUKOW M KOHAEHcaTopamu. Bech ocTanbHOM
MaTepual — MOCTOSIHHBIN TOK, MATHUTHBIE SIBJIICHUS, IEPEMEHHBINA TOK, ONTHKA, aTOMHAs U s/iepHas
¢usmka u3ydaercs B 11-m kiacce. B tex mikonax, rae B 9-m kiacce Benach mpeanpoduiibHas
MOJTOTOBKA, BBICBOOOXIAETCS JOMOIHUTENBHOE BpeMs (3a CYET CYIIECTBEHHOTO COKpPAIEHUS
YacOB Ha TMOBTOPEHUE MEXAHWKH) M TMPAKTHYECKH Cpa3y HAYMHACTCS H3YYCHUE MOJEKYJISPHOU
¢bu3uky Ha yriryOoJIeHHOM ypoBHE. BO BTOPOM MOMYyrouu MOJHOCTBIO U3YyYaeTcs SJIEKTPOCTAaTHKA U
3aKOHBI TIOCTOSTHHOTO TOKa. 3aKaHYMBACTCS TOJ MArHUTHBIMU SIBICHUSAMH 0€3 H3y4YeHUs
CaMOMHAYKIMHU U KaTyIIeK UHIYKTUBHOCTH.

[IpemymaraeMerii 1T1aH, B IENSX ONTHMU3AIUMU TOATOTOBKM HAIMOHAJIBHBIX COOPHBIX K
MEXIYHAPOJAHBIM OJIMMIIMAAAM, OPUEHTHPYETCs Ha BTOpoMl Tum mnporpamm. Ilpu sTtom 3a cuer
BBIZICJICHUS] I[BETOM T€X TEM, KOTOPbIE€ MOTYT HM3Yy4arOTCs B HEMPOQPWIbHBIX KJIaccax 3aMETHO
M03KE€, YUUTHIBAIOTCS] M UX UHTEPECHI.

HOBTOMy BBIZICIICHHBIC JKEJITBIM I[BETOM TEMBI HE CICOAYCT BKIIOYaTb B 3aJaHHUsA ONKamIei
OJIMMITHABI. bonee TOTrO, B 10 xmacce 3aJa4u Ha MKT un TCPMOANHAMUKY TOSABIISIFOTCA, TOJIBKO
Ha4YrHas C pECTUOHAJIIBHOT'O 3Talla.

Tewmbl, momeuenHble (*), HeNMb3sl BKJIIOYATh B onuMIuaabl B 10 Kjacce 10 perMoHaibHOIO
JTana BKIIOYUTEIBHO U B IIKOJBHBIA M MyHMLIMIANbHBINA 3Tanm B 11 kiacce. Tembl, momeueHHbIE
(**), Henb3s BKIIIOYATH B JIHOOBIE ATAMbl oauMnuaabl B 10 Kitacce ¥ B IIKOJIbHBIA M MyHUIIUTIAIBHBII
stansl B 11 knacce.

306




Mecsn

[Tporpamma BcOILl no ¢usuxke ¢
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MareMmaTtuka

Ocnousble nosioxxenust MKT. [Tousitue
muddy3un. Maccel U pa3Mep MOJIEKYIL.
KonnuectBo BEILIECTBA. Yucno
ABoranpo. Ilonarue temmeparypsl U
TEIJIOBOr0 paBHOBecHus. WjaeanbHbIM
ra3. ['azoBeie 3akoHbI. M30mponecch u
ux rpaduyeckoe  MpeCTaBJICHUE.
3akonsl /lanpToHa 1 ABOragpo

Tepmomnapa

HIKo0JLHBIN dTAN
3amaun Ha Tra3oBbIE 3aKOHBI HE
JIOITYCKAIOTCSI

10

OcHOBHOE ypaBHEHHUE MKT.
Pacnipenenenue MOJIEKYJI o
ckopoctsaMm (0e3 GopMyin). YpaBHEHHE
MenneneeBa-Kianeiipona.
bapomeTrpudeckas

dopmyia (*)

10

CBs3p  aOCONIOTHOM TeMIeEpaTypbl U
CpelHeW  KHHETUYECKOH  DHEpPruu
MOCTYNATEIILHOTO JIBHYKEHUST MOJICKY L.
ITocrosiHHas Bosibiimana.
PaBHOMepHOE pacrpeesieHIe
KHHETUYCCKOW JHEPTrUU IO CTEICHSIM
CBOOO/IBI. CpenHeKkBapaTUIHAS
cKopocTh MoJekyn. CpenHss IJMHA
CBOOOJTHOTO npoOera MOJICKYJT
uaeanbHoro rasa (*). Cpemnee 4ucio
MOJICKYJT U7ICaIbHOTO rasa,
CTAJIKMBAIOIINXCA CO CTEHKOW cocyna
(). [TorenunanpHas SHEprus
B3aUMO/ICUCTBUS MOJIEKYJT (6e3
dbopmyn). [IpeacraBnenue 0
HeuJealbHOM rase (0e3 Gpopmy)

10

Buytpennsist sHeprust razos. CreneHu
CBOOO/IBI. BuyTpeHHsas ~ oHeprus
UJI€ABHOTO rasa. KomnuecTso
TEIUIOThl. Beiuncnenue paboTel rasa (B
TOM d4ucle Mo rpaduky mpolecca B
koopauHarax p-V). IlepBoe Hawano
TEPMOJMHAMUKHU

11

Temmmoémkocts. Popmynia  Maitepa.
AnuabaTHBI  mporiecc. YpaBHEHHE
ITyaccona. IlomutpomnHblidi mpolecc.
VYpaBHeHue MOJIUTPOIIBI (*).
Huknuyeckue (KpyroBble) MPOIECCHI
(mpsimpie 1 oOpatuble). KIIJ nukna.
TepmonnHaMuIecKoe TIOHSTHE
sHTpormu  (*).  OOpatumeie U
HeoOpatumelie mporiecchl. [ukn Kapro
(mpsimoit u  oOpaTHbIi). TeroBble
MaIIUHBI: TEIJIOBOM  JIBUTATEllb,
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XOJIOJMIBHUK, TEIJIOBOH Hacoc.
XosoaubHbIA K03 duimeHT

11

[TapooOpa3oBanne ¥ KOHACHCALUA.
Kunienue. Y nenbHas T€IUIOTa KUIICHHUS.
Haceiiiennple,  HEHACHIILIEHHBIE U
MepEChIIlIEHHbIE Mapbl, UX CBOWCTBA.
Bnaxnocts Bo3ayxa. KauecTBeHHas
3aBUCUMOCTDh IUIOTHOCTH W JIaBJICHUS
HACBIIIEHHOIO Iapa OT TEeMIIEPaTypBhl.
KauectBennas 3aBHCHUMOCTh
TEMIIepaTypbl KUIEHUS OT JIABJICHHUS.
dopmyia Knaneiipona-Kinaysuyca
(**). IlnaBmeHne W KpUCTAIUIA3AIH.
VY nenbHas TEII0Ta ILJIABJICHUSL.
CyOymMalis v iecyomumanus

[Tcuxpomertp,
TUTPOMETP

11-12

MyHuIunaJbLHbINA 3TN

3agaun Ha ra3oBbIE 3aKOHBI,
TEPMOJMHAMHUKA M HACHIIICHHBIM Iap
HE JIONYCKAITCs

12

Hewneansubie ra3er (*). I'a3 Ban-nep-
Baannca (*)

12

[ToBepxHocTHOe  HatrspkeHue. Cuita
MMOBEPXHOCTHOTO HATSHKCHUS.
[ToreHumnanpHast 3HEPTUs ITOBEPXHOCTU
XUOKocTu. Pa3HOCTh HaBJIEHUW 1O
pa3HbIE CTOPOHBI HM30THYTOMH
MOBEPXHOCTH  JKUJAKOCTH. DopmyJia
Jlammaca. CMauuBaHue 4
HECMadylBaHHE. Kpaesoit yroJI.
Kanunisipuele siBIeHUS

12-1

DNIEKTPOCTaTHKA. DNEeKTPUYECKUI
3apsii. 3aKoH COXpaHEHUs
AIIEKTPUYECKOTO 3apsja. 3aKkoH
Kynona. DIEeKTpUYECKOe oJje.
Hanpspoxk€HHOCTH 3JIEKTPUYECKOTO
TIOJISL. HanpsoxénnocTth TIOJISI
TOUYEYHOTO 3apsnaa. [TpuHIIMI
CYNEPIO3UIUN JIEKTPUUECKUX MOJIEH.
Onexrpuueckuil aumnonsb (**). Ilotox
HaIPsKEHHOCTU DJIEKTPUYECKOrO
TIOJIA. Teopema l'aycca.
Hanpsik€eHHOCTP  T0JI1  PaBHOMEPHO
3apsHKEHHBIX MJIOCKOCTH, niapa,
cdepsl, MUIHHIPA

IImomans

chepuyeckoro
CErMEHTA. IlonsTue
TEJIECHOTO yTJa.
ITonsaTue MMOTOKa
BEKTOPHOTO TOJIS

PernonaabHbIH 3TaN

Bo3moxkus! 3agaun Ha MKT, ra3oBeie
3aKOHBI, TEPMOJMHAMHUKY HJI€AJIbHOTO
raza M IUKIMYECKHE MPOIECChl Hal
HUM. 3agaYyd IO TeMaM BJIA)KHOCTD,
MOBEPXHOCTHOE HATsIKeHH e "
JIEKTPOCTATHKA He I0ONYCKAIOTCS
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1-2

[loreHumanbHasg »SHeprus 3apsjaa B
anexkTpuueckoM  mnoje.  [loreHmuman
aneKTpocTatudyeckoro moiist.  CBs3b
pPa3HOCTH IMOTEHITMAJIOB n
HaNpPsHKEHHOCTH. [TpuHIMD
CYyNEpHO3UIMKU ISl  MOTEHIMAJIOB.
CuitoBble JIMHUHT n
SKBUITOTCHIINAJILHBIC IMOBEPXHOCTH.
DHeprusi B3aUMOJICUCTBHUS CHCTEMBbI
TOYECYHBIX 3apsI0B. Jlmnamuka
TOYEYHBIX 3apsA0B B  Pa3JIMYHbBIX
3JIEKTPUUECKUX MHOJIAX. Meton
BUPTYAJIbHBIX [TEPEMEIIICHUN B 3a]1a4ax
3JIEKTPOCTATUKU

2-3

[IpoBOAHMKH B 3JIEKTPOCTATHUECKOM
1oje,  YycCJIOBHUS  paBHOBECHS U
pacripesiesieHle 3aps0B B IPOBOIHUKE
B PaBHOBECHOM COCTOSIHHUH.
OKBUIIOTEHLUAJIBHOCTh IIPOBOJHMKA B
3JIEKTPOCTATUYECKOM TMosie. MeToabl
pacuéra pacrpeneiaeHusl 3apsaoB Ha
MIOBEPXHOCTHU IPOBOJHMKA B
3JIEKTPOCTATUYECKOM oJe.
['pannunbIe yCIIOBUSL. Cunpl,
JEHUCTBYIOIIME HAa MPOBOJAHUK B
JIEKTPOCTATUYECKOM noJe.
OnekTpuyeckoe nasieHue. Teopema o
€IUHCTBEHHOCTH. Meton
AJIEKTPOCTATUYECKUX M300paKeHU I

JIMdIeKTpUKd B DIEKTPOCTATHIECKOM
moie. CBoOOIHLIE M  CBSI3aHHLIE
3apsIbL. JudnexkTpudeckast
MPOHUIAEMOCTh. | paHHYHBIE YCIOBUS

Hcnonp3oBanue
JorapupMUUEcKOro
MaciiTaba mpy aHaiuze
CTEIIEHHBIX
IMOKa3aTeIIbHBIX
3aBHCHUMOCTECH

u

Jlorapugmsl u
IIOKa3aTebHbIE
(GyHKLNU, TIPOU3BOHBIE
OT HUX

w

3aKJII0YUTEILHBIN dTAIl

Konziencatopsl. EMKOCTh yeTMHEHHBIX
IPOBOJTHUKOB. Emkocts
KOHJieHcaTopoB. Popmyna EMKOCTH
IUIOCKOTO  KOHJeHcaTopa. Popmyna
E€MKOCTH cepuueckoro
KOHJIEHCATOoPA. CoenuHennus
KOHJICHCAaTOPOB. OHeprus
KoHJleHcaTopa. OO0BEMHAS TIIIOTHOCTH
SHEpruM H3neKkTpudeckoro mons. RC-
EIIH. Pazpsinka " 3apsiKa
KOHJIEHCATOPOB. 3aKOH COXpaHEHHs
sHeprun B RC-memsax. XapaktepHoe
BpeMsl YCTaHOBIICHUSI CTAaIlMOHAPHOTO
COCTOSIHUS B TIEPEXOTHOM ITPOLIecCce

Konpaencarop

3akoH Owma Il HEOJHOPOJHOTO

Tpansucrop,
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ydyacTka uenu, coxaepxamiero IJC.
DnekTpuyeckKast IIPOBOJUMOCTb.
DJIEKTPUYECKUH TOK B  Pa3IUYHBIX
cpenax. DuekTposin3. [InoTHOCTh TOKA.
3akon Oma B auddepeHInaIbLHOR
dopme (**). IlomynpoBOJHUKOBBIE W
BaKyyMHbIE IPUOOPHI

dboTOaMO, CBETOIUO,
TEPMOPE3UCTOP

MaruautHoe nosie. BEeKTop MarHUTHOM
WHIYKIUH. Cuna Awmnepa.
Craruueckoe paBHOBecHE
MPOBOJIHUKOB B MArHUTHOM IIOJIE.
Moment  cwibl  Ammepa.  Cuna
Jlopenua. [IBrkeHue  3apsKEHHbBIX
YacTUI] B OJHOPOJHOM MAarHUTHOM
noje

Bekropnoe
MPOU3BEICHUE
BEKTOPOB.

Jlo 3aKIHYHTETBHOTO
srama 11 kacc He
00s13aTeJILHO, HO
PEKOMEHTyeTCst TS
HU3Y4YECHUSI: IIPOU3BOIHAS
BEKTOPHBIX BEJIMYMH

3akon buo-Capapa (**). MaruutHoe
I10JIC HpﬂMOJ’IHHGﬁHOFO IIpOBOAHUKA.
MarauTHoe TONE€  KOJbIA, YacTH
KOJIbLIA

Teopema ['aycca 11t MAarHUTHOTO TOJIS
(**). Teopema O UHMPKYISAIUH IS
MarHuTHOro TmoNs (0e3 yuéra TOKa
cmemienust) (**). MaruutHoe mone
BHYTPM W HA TOpIE JUIUHHOTO
COJICHOUIA

Conenoun

[MonsTHe  UMPKYyIAINAN
BEKTOPHOTO ToJIs (**).

11 kaace

B 11 knacce npuaepxuBaemcs JIOTUKH, BbIOpaHHOM B 10 kiacce.

1. Kozen C. M. ®usuka 10-11. [Tocobue mis yyammxcss ¥ aOUTYPHEHTOB (B ABYX YacCTIX). —
M., Muemosuna. 2010.

2. Owusuka 11 mox pen. A.A. ITunckoro. — M., Ilpocsenienue.

3. Miskumes I'.51. ®usuka (1. 1-5). — M.: lIpoda.

4. Cuyxus JI.B. O6umwmii kypc ¢usuku (1. 1-5). — M.: @uszmariut, 2021.

Brinenennbie KENTHIM IBETOM TEMBI HE CIIEIyET BKIIIOUATh B 3aJlaHUs OMMDKaWIeld OJMMITHA/IbI, B
NajlbHENIIINEe — MO>KHO

[Tporpamma BcOIll o ¢pusuke ¢

Mecsi | y4€TOM CpPOKOB MPOXOXKICHHS DKCIepUMEHT MaremaTnka

TEeM

9-10 |ITotox  BekTopa  MmarHuTHOM | Kongencarop B | uddepenupoBanue
uHaykuud.  OJIC  MHAYKUMHU. | SIEKTPUUECKON  IIETMH | CIOKHOMN GbyHKIUY.
3aKkoH 3JIEKTPOMArHUTHOH | TOCTOSTHHOTO u | OnpeaeneHHbIH u
uaaykun - Papages. Buxpesoe | mepeMeHHOTO TOKA. | HEOTIPEICIEHHBI HMHTErpal.
anektpuyeckoe  mosie.  Toku | [lepexonubie mpoueccsl | JInHeHbIe  HEOJHOPOAHBIE
®yko. JJC  uHAYKIMH B nuddepeHnranbHbIe
JIBYDKYIIEMCS IPOBOJTHUKE. ypaBHeHHsI 1-ro mopsaka c
ITpaBuno Jlenna. MI'q MTOCTOSIHHBIMH
rereparop, MI'Jl Hacoc. Dddext KodppunreHTamMu
Xomwra. Camoumnaykiusa. JIJIC
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CAMOUHAYKIUH. I/IH,HYKTI/IBHOCTB.
KaTyIJ_IKa HHAYKTHBHOCTHU B LCIIN
INOCTOAHHOI'O TOKaA. Hepexoz[HHe
IMpONLCCChI B SJICKTPHUYICCKUX
LOCIIAX. BHCpFI/IH MarauTHOI'O
I1O0JIA KaTylIKH C TOKOM.
:‘)HCKTpOMaFHI/ITHOC IT0JIC.
I[BI/DKGHI/IG 3apAKCHHBIX YaCTUI B
HCOOHOPOJHOM MAarHuTHOM IIOJIC,
MAarauTHBIC JIMH3BI. I[BI/I)KGHI/IG B
CKPCIICHHBIX MOJAX

1. HIkoAbLHBIN dTAN

10

VcroitunBoe W HEYCTOMYMBOE
paBHOBECHE. Koneb6arenbHas
cucrema. CBOOOIHBIE KOJIEOAHMUS.
l'apmonnueckue KOJIeOaHusI.
[Tpy*uHHBIN MasiTHUK,
MaTeMaTHYECKUN MasITHUK,
UIeaIbHBIN KO0JIe0aTeIbHbII
KOHTYp.  OHEpreTuyeckoe u
JTUHAMHUYECKOe OTHCAHHUS
rapMOHHMYECKHUX KOJIeOaHMil.
3aryxaromue KoJeOaHusl.
BoinyxaeHHbIe KoJIe0aHusl.
Pe3zonanc. 3aBucumocts (hopmbl
PE30HaHCHOU KpHUBOU oT
3aTyXaHHUsl. ABTOKONIE0aHUS.
Crnoxenue konedanuii. buenus

Karymika
WHIyKTUBHOCTHU
AIEKTPUUECKON
MTOCTOSTHHOTO
MIEPEMEHHOTO

B

LEH

n

TOKa.

IlepexoaHbie MpoOLECCH

JluHeiiHbIE  HEOTHOPOJIHBIC
g epeHIaIbHbIe
ypaBHEHUS 2-TO TOpsIKa C
MOCTOSTHHBIMHA
Koa(urmeHTamu.

@urypsl Jluccaxy

11

Ilepuoanueckoe  IBHKEHUE B
rPaBUTALMOHHOM I0j€e. MOMEHT
UMITyJIbCa, 3aKOH HW3MEHEHUS
MOMEHTa UMITyJbca (ypaBHEHUE
MOMeHTOB). 3akoHbl Kemnepa.
Tpaektopun  HEOECHBIX  TeIl.
MomeHnT wuHepuuu. JlnHamuka
BpAIlaTEeIbHOTO JIBYKEHUS
TBEPAOIO TENa

2. MyHMIMIIAJBHBIN TN

11

[lepemenHbIlt TOK. AKTHBHOE U
pPEaKTUBHOE COIIPOTHUBJIICHUE.
Pesucrop, KOHJIEHCATOP u
KaTylIKa UHAYKTUBHOCTH B II€NU
CHUHYCOUJAJIBHOTO TEPEMEHHOT0
TOKa. MOIIHOCTh TNEPEMEHHOIO
TOKa. AMIUTATYAHOE 51
JeHCTByIOIllee 3HayeHus (mpu
paznuyHO (hopmMe 3aBUCUMOCTH
IIEPEMEHHOTO TOKAa OT BPEMEHM).
Pe3onanc HaIpsSHKEHUI

ITocnenoBarenbHbII
napajuieIbHbII
KoJsie0aTeNIbHbII
KoHTyp.  PaGora
ocrutorpadom.
I'eneparop
MIEPEMEHHOTO
HaIpsKEHUs

u

C

Pabora ¢ KOMIUTIEKCHBIMU
quclaMu B airedpandeckoin
u TPUTOHOMETPUYECKOMN
dbopmax, KOMILICKCHAs
TJIOCKOCTh
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(mocnenoBaTeNbHBIM
KoJIeOaTebHBIN KOHTYD).
Pe3onanc TokoB (mapasuienbHBIN
KoJIeOaTeIbHBIN KOHTYD).
BekTopHbie JUarpaMMmBbl.
Tpanchopmarop

11

Mexanuueckue BOJIHBI.
[Tonepeunble ¥  IPOAOJIbHBIE
BOJIHBI. OrtpaxeHnue,
npejIoMIIeHUe, UHTepPEepeHIH U
Iudpakuus BOJIH. 3BYK.
I'pOMKOCTB 3ByKa U BBICOTA TOHA

JlecaTUYHBIC U HATypaJIbHBIC
norapudmbl, TeUOEITBI

12

DJIEeKTPOMarHUTHBIE BOJIHBI.
B3aumnas opueHTalnys BEKTOPOB
B, E, V B DBIEKTPOMAarHUTHOU
BOJIHE B OJHOPOJHOM
M30TponHou cpene. OTpaxeHue,
MIpeJIOMJICHUE, MOJIsIpU3aIus,
uHTephepeHuss U audpakius.
[Ixana 371eKTPOMarHUTHBIX BOJIH.
[TpuHIMTIBI pannuocBs3u u
TEJICBUACHUA. Papunonokanus.
Dddext Jomiepa

IIpaBast Tpoiika BEKTOPOB.
IlonsTHe 0  MonmymsAUU
pazuocurHana
(aMmIuTygHAs, 4YacTOTHaf,
(dazoBas)

12

Hucnepcus CBETA.
MHoOro3Ha4HocTb HOHATUS
TUCTICPCHS - ¢busmueckoe
SBJICHHE,  CBOMCTBO  Cpebl,
XapaKTepUCTHKA npudopa.
OnTuka napakCHAIbHBIX JTyden
(rayccoBa omntuka). Juadparmsr.
I'panuentHas OIITHKA.
OnTOBOJIOKHO. Cdepuueckue
3epKaa. Toncteie JIMH3BIL.
OnTuueckue puOOPHI.
Pazpemarommas CIOCOOHOCTb.
[Ipenens NIPUMEHUMOCTH
reOMeTPHUYECKOM OIITHKH.
AOleppanmn

3. PernoHajbHbIi dTAl

1-2

BonnoBas  ontuka. [lpuHiun
I'toiirenca-®penens.

WuTepdepenius CBeETa.
KOFepeHTHBIe NCTOYHUKMH.
Knaccuueckue

UHTEp(EepEeHIINOHHbIE CXEMBI.

Hudpakuus cBera. udpaxus
Openenss u Opaynrodepa. 30HbI
Openens st KpYTJIOTO
oTBepcTHs, cnupans DpeHens.
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Hudpaxknuonnas pemérka.
[Tonspuzanuss  cBera.  3aKoOH
Mauoca. [TpocBetienne onTuku

[TocTynartel cienualbHON TEOpUU
OTHOCHUTEJIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOU
UHTEpBAJL. ITpeoGpa3oBanus
Jlopenua. [Tapanokcsl.
OTHOCHUTETBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJUIEHHE
BPEMEHU U COKpPALICHHUE JUIMHBI.
OHeprus 151 HMITYJIbC
PENATUBUCTCKON YaCTHUIIBL.
WHBapuaHThl. DHEPrusi NOKOs

PaBHOBecHOE TEIJI0BOE
u3nydeHue (abcomoTHo 4YEpHOE
Teno). 3akoH cMmenieHus Buna.
I'mnore3a Ilmanka o KBaHTax.
@OTOHBI. JHEPrusi M HUMIYIbLC
¢doTtoHa. JlaBnenue CBeTa.
®Doroaddexr. 3aKOHBI
dororddexra. YpaBHeHHE
Oiinmreitna 11 doTtorddekra.
«Kpacnas rpaHuLa»
doTtoaddekra. BoaHoBbIe
CBoiicTBa 4acTul. BomHbel e
Bbporis. Kopnyckynsipao-
BOJIHOBOH ayanu3Mm. Jludpakuus
3JIEKTPOHOB  HA  KpHUCTaJUIax.
Oddext Komnrona.
CootHomieHne
HEOIPEIETEHHOCTEN
["eiizenOepra

4. 3aKII0YNTEIbHBIA dTAN

Crpoenue aroma. Ilnaneraphas
Monenb  aroma  Pesepdopnaa.
[Toctynatel bopa. Uznyuenue u
noryomesue  (GOTOHOB  MpH
nepexoie DJEKTpOHa B aToOMe
MEXIY YPOBHIMU dHEprun. Buabl
cnekTpoB.  CnekTtp  ypoBHeW
SHEepPruu aToMa  BOJOpOJa.
CrioHTaHHOE€ ¥ BBIHYXKICHHOE
n3JydeHue ceera. Jlasep

Jlazep, nudpakimonnbie
pelIeTKH

Hyknonnas MOJIEIb sapa.
3apsA0BOE M MaccOBOE YHCIA.
H3oTomkl. PagmoakTnBHOCTE.
Anbda-pacnaa. DIEKTPOHHBIN U
MTO3UTPOHHBIN Oeta-pacnaj,.
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TeM
I"'amma-u3znydenue. 3aKkoH
PaAMOAKTUBHOTO pacnaja.

Ho3zumerpusa. DHeprus  CBs3U
HYKJIIOHOB B dAnupe. SnepHble
cunbl.  Jlepexkt Maccel  sapa.
Snepupie peakuuu. Jlenenue u
CUHTE3 siiep. S iepHble peakTophl
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[Tpunoxenue 2

Metoanueckue peKOMeHIAIUN 110 OLEHUBAHNIO
opopmiieHusi rpaduKOB HA MPAKTUYECKUX Typax
BCEPOCCUIICKOI 0JIMMNINA/IBI IKOJBLHUKOB 0 pu3nke

O01mue no10KeHus

B skcmepuMeHTanbHBIX 3a7adax BCEPOCCHHCKON ONMMIMAIBI IIKOJIHHUKOB HEOOXOIMMO
CTpOUTH TpaUKK 3aBUCUMOCTEH TEX WJIM MHBIX BEIUYMH JPYT OT APYyra, KOTOPhle B HEKOTOPBIX
CITy4asix SBJISIFOTCS 1IEJIb0, @ B HEKOTOPBIX — CPEICTBOM PELICHUS IOCTABICHHOM 3aJa4H.

Hacrosimue pekoMeHganuy mo OLEHUBAHHUIO MMOCTPOSHUS rpa)uKOB OCHOBAaHBI Ha paboTax
[1-5], a Takke peKOMEHIALMIX TOCYAapPCTBEHHBIX CTAaHIAPTOB M EAMHBIX CHCTEM TEXHHUYECKOW U
koHcTpykTopckoi gokymenTtauuu ['OCT 2.319P81, 'OCT 3.1128P93 ECT/, ECK/I p 50P77P88.

['maBHBI TPUHOMO OIEHKU TPadUKOB 3aKIIOYAaETCS B TOM, YTO TIpadHK OJDKEH OBITH
MaKCHUMaJIbHO yJIOOHBIM, YTO 03HAYAET BO3MOXKHOCTH OBICTPO M 0€30IMO0YHO HAHOCUTH HA TpaduK
U CUUTHIBATh C HEro HeoOXomumylo uH(opMmanuioo. Hipke npuBOAMTCS TaOMMIa KpUTEpHUEB
OLICHUBaHMs TPpaUKOB, KOTOpPBIe CHOPMYIHPOBAHBI HA OCHOBE YKa3aHHOTro mpuHuuna. [Ipu sTom
KXl KPUTEPUH COMPOBOXKIACTCS yKa3aHUEM, SIBISICTCS JIM €r0 BBIOJHEHHE 00s3aTelbHBIM
TpeOoBaHMEM (HEBBIMIOJIHEHUE NPUBOIUT K CHI)KEHUIO OIICHKH) WM BBINOJIHEHUE KPHUTEPHS
SIBJISIETCSI PEKOMEHIALUEH )KIOPH, HE BIUSIOIICH Ha OIICHKY.

Kpurtepuu onennBanus rpag)uxon
[lepeuncienHble HUKE KPUTEPUH KacaloTCs HE cyliecTBa rpaduka, a ero opopmiienus. [lpu
9TOM €CiH IpadUK SBISETCS HEBEPHBIM TI0 CYIIECTBY, a TAKXKE IPH OTCYTCTBUH B paboTe TaOIHIIbI
CO 3HAYCHUSMU BEITMYMH, OTKJIAJIBAEMBIX Ha rpaduke, rpag ik HE OLIEHUBACTCH.
Kpurepun onennBanus opopmiIeHus rpapuka sBISIOTCS CIEAYOINMHE:
1) wnasBanue rpaduka;
2) paszmep rpaduka;
3) pacrosoxeHHe ¥ OpUCHTALUs Ocell rpaduka;
4) monnuceiBaHUE Oceil rpaduka;
5) ommdpoBKa oceii rpaduka;
6) Touku rpaduka,
7) nuHus rpaduka.
B npuBeneHHO# HIDKE TaOIUIlEe MPECTaBICHbl KPUTEPUU OLIEHUBAHUS M MX JETalN3alus, a
TaKkKe (MOCIEIHHUM CTONMOeI) XapakTep Kax/10ro JeTaIu3uPOBAHHOTO KPUTEPUSI — SBIISETCS JIU €T
BBINIOJTHEHUE TPEOOBAHUEM WJIM PEKOMEHIAINEH KIOPH (CM. BBIIIE).

«PexomeHmanusy uim
No «TpedoBaHue,
I /;1 Kpurepnit Jeranu3zanus Kkpurepus HEBBIIOJIHEHUE
KOTOpOTO BEJIET K
norepe 0amioB
1. | Ha3Banue Kaxnplii rpaduk gommkeH ObITh MOJIMUCAH Pexomennanus
rpaduka (manpumep, «I pagux 3asucumocmu cuivl moka
8 Yenu om ee CONPOMuUBIEHUsLY)
2. | Pasmep rpaduka | ['paduk mommkeH OBITH JOCTATOYHO OOJBIIAM H TpedoBanue
yuTaeMbIM. J[imHa m000ii ocu He J0KHA ObITh
MeHble 12 cm
3. | Pacrionoxxenune n | 1. Ilo ocu aOcruce A0mKHA OBITH OTIIOXKEHA Pexomennanus
OpHUEHTAIH W3MEHsieMass BeJIMYMHA, [0 OCH OpJAHWHAT -
oceit usMepsiemas
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/a

Kpurepuit

Jeranuzanus Kpurepus

«PexoMmenmanusy 1
«TpeboBaHueY,
HEBBITIOJTHEHHE

KOTOPOTO BEJIET K
norepe 6auIoB

2. PacnosoxeHue oceil OODKHO 00ecHeduTh
cBOOOMHYIO ONH(PPOBKY OCell (IOMKHO OBITh
JIOCTaTOYHO MECTa MEXJy OCSIMHU M TPaHHIIAMU
JINCTA)

Pexomennanus

IToamucriBanue
ocel

1. Oxkono oceill JOMKHBI OBITh YyKa3aHbI
OTKJIa[bIBAEMbIE€  BEIIMYMHBI, CIAUHULBI HX
U3MEPECHUS u (pu HEOOXOIUMOCTH)
JIECATUYHBINA MHOXUTEIIb

TpedoBanue

2. Iloanucu y MacmTaOHBIX MITPUXOB JTODKHBI
OBITh TOPH3OHTAJBHBI W CJETAHBI CJIE€Ba OT
BEPTUKAIBHON U CHU3Y OT TOPU30HTAIBHOW OCH

Pexomennanus

OmudpoBka oceit

1. llena nenenus (pa3mep camoil MaJE€HBKOU
KIETOYKM B  EAWHMIAX  OTKJIAJbIBAEMOM
BEJIMYMHBI) KOOPAMHATHOMN CETKU HA Ka)X/10H U3
ocell moimkHa paBHATHCA a-10", roe a=1, umm
a=2, wm a=5, a n - 1eIoe YHCIO
(TIOJIOXKUTENIBHOE WIIM OTPUIIATEIHHOE).

Kpome cnyuaeB, korga uHas IieHa JI€ICHUS
SIBHBIM  00pa30oM JOMYyCKaeTcsi B YCJIOBUH
3a/1a4u

TpeGoBanue

2. lTpuxu Ha OCAX JOJIKHBI HAHOCUTHCS Yepe3
paBHbIE MHTEPBaJIbl (McKIrOUYEeHue —
aorapu(pMUUYECKUe UM JPYTrHe IKaJbl, IBHBIM
o0pa3oM yKa3aHHbl€ B YCIOBUU 33Ja4uM) MU
IIoNaJaTh HA OCHOBHBIC JINHUHA MUUINMETPOBOMI
OyMaru Wi JIMHUM KJIETOK KJIeTyaToil Oymaru

TpeGoBanue

3. OuudpoBKy MITPUXOB CIEAYET MPOBOIUTH C
UHTEpBaJIaMu 2-4 cM

Pexomennamnus

4. OuudpoBka MTPUXOB JOJKHA OBITH clenaHa
yepe3 paBHbIE HHTEpBajbl. Ha Kaxmoil ocu
JOJDKHBl  OBITH MOJANMCAaHBl HE MeHee 5
MaciTaOHBIX AeneHuid. CMelieHne HaydalbHOM
TOYKH IO OCSM OTHOCHTEIBHO HYJS OJDKHO
OBbITh KPAaTHO 1Ay OLM(PPOBKU

TpeboBanne

5. IIpu  ouumdpoBke  mKan  ClIedyeT
HCIIOJIB30BATh YNCJIA U3 YETBIPEX pa3pelI€HHbIX

...—5; 0; 5; 10; 15; 20;

WU PSAJOB, TOJIYYEHHBIX U3 Pa3peImICHHBIX
myTéM WX yMHOXeHUs Ha 10", rme n - memoe
9uCII0 (TIOJIOKHUTENHHOE WU OTPUIIATEITHLHOE)

Pexomennmamus

6. Uncna y mKal He JOJDKHBI COJIEpXKaTh
00JIBIIOr0 KOJIMYECTBA HYJIEH

Pexomennmanus
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Kpurepuit

Jeranuzanus Kpurepus

«PexoMmenmanusy 1
«TpeboBaHueY,
HEBBITIOJTHEHHE

KOTOPOTO BEJIET K
norepe 6auIoB

Touku rpaduka

1. Touku MOJDKHBI OBITH YETKO BUIHBI Ha (OHE
JIMHAU

TpedoBanue

2. IloyiokeHue TOYEK JOIKHO COOTBETCTBOBATH
TaOJIMIIE U3MEPEHHI (JIOMYyCKASTCsl OTKIIOHCHHE
TOYEK OT MPABWIBHOTO IOJOXKEHUS He Oolee,
yeM Ha 2 JICICHHS ~ MCIKOH  CCTKH
MWUIUMETpoBOW  Oymaru). Ilpm 3TOM He
JOJKHO OBITH ABYX M O0Jiee TOUeK, HAHECCHHBIX
omuO0YHO (OTKJIOHEHHE OoJble 2 JCICHHM
MEJIKOU CETKH)

TpedoBanue

3. Ha rpaduke JODKHBI TNPHCYTCTBOBAThH
«KPECTBI MOTPEITHOCTE» MU B TEKCTE PaOOTHI
JIOJDKHO OBITH SIBHOE yKa3aHHE HAa MX MAJIOCTh B
BBEIOpaHHOM MacmiTabe (KpoMe Ciry4aeB, KOTria B
3aJJaHMKM SIBHO YKa3aHO, 4YTO IOTPEUIHOCTH
OLICHUBATh HE Tpeldyercs)

TpedoBanue

4. He cnemyeT yka3plBaThb Ha OCSX 3HAUYECHUS
SKCIEPUMEHTAIBHBIX TOYEK M  MPOBOAUTH
NepHeHIuKyIsipel K ocsiM.  MckimrodeHuem
SIBJISIIOTCA ~ CIy4yad, KOTJa TOJANHChIBaeMast
TOUKa SIBIISIETCS XapaKTEPHOW TOYKOM rpaduka
WM 3Ta TOYKA UCHOJIb3YETCs ISl ONPEAEICHUS
KaKuX-J1100 mapamMeTpoB

TpebdoBanue

5. PasHmma Mexay — MakCUMalbHOM U
MUHMMAJIBbHOW  KOOpJWHATAaMHU HAHECEHHBIX
TOYEK MO KaXJIOM M3 OCeil JOomKHA OBITh HE
MeHble 50% oT JUIMHBI COOTBETCTBYIOUIEH OCH

TpeGoBanue

JIunus rpaduka

1. Ha rpadukax momkHBl OBITH TPOBEICHBI
«YCpEIHSIOLINE» JUHUMU. Bwmecto
«YCPEHHSIOIIMX» JIUHUW HE  JOMYyCKaeTcs
MPOBEACHUE  JIOMAaHbIX,  IOCJEAOBATEIbHO
COCJIMHSIIONIUX IKCIIEPUMEHTAIbHBIC TOUKHU

TpeGoBanue

2. JIluHMS HE AOKHA BBIXOAWTH 3a TPAHMIIBI
oJst rpaduka, onpeaensieMble
KOOPJAMHATHBIMU OCSIMU

Pexomennmanusa

3. Jluaus 1omkHa ObITh OAMHAPHOM, Ha ee (hoHe
JOJDKHBI  OBITh  BUAHBI AKCIEPUMEHTAIBHBIC
Toukd. JIMHUA He J0oKHA OBITH JBOWHOM,
TPOWHOM, ... JXUPHOH (32 KOTOPOW HE BUIHBI
TOYKH)

TpebdoBanne

4. JlunHeWHbIi ydacTOK Tpaduka JOIKEH
CTPOMTHCS MO JIMHEHKE

TpedoBanue

5. JIuHUM ¥ TOYKH JOJKHBI OBITH KOHTPACTHBI
Ha (OoHE KOOPJMHATHON CETKU

Pexomenmarms
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«PexoMmenmanusy 1

No «TpeboBaHueY,

- Kpurepuit Jeranuzanus Kpurepus HEBBIIIOJIHEHUE

KOTOPOTO BEJIET K
norepe 6auIoB

/1

6. IIpu onpenenenun yrioBoro koddduirenrta Pexomenpanus
OpsIMOMl  PEKOMEHJIIyeTCsl SIBHBIM  00pa3oM
OTMETUTh TOYKHU PsIMOH, KOTOpbIE

HCIOJIb30BATUCH JUIst 3Toro. Touku ciengyer
OpaTh 10 BO3MOKHOCTH Jlajibllie APYT OT Apyra

7. Ilpu ompeneneHuu MOTrPEeIHOCTH YIJII0BOTO Pexomennanus
kod¢duleHTa BCIOMOTaTeNbHbIE MPSMbIE C
MaKCUMaJIbHBIM W MHUHUMAJIbHBIM  yTJaMu
HaKJIOHA CJIeJyeT BBINOJHATH JIMHUSAMU Ooliee
TOHKMMH I10 OTHOLIEHHUI0 K OCHOBHOW IPSAMOU
WJIY IYHKTUPOM

PexoMennyemble KpUTEpUHN OLeHHBAHUS

KomgecTBo 6amioB 3a Ka4eCcTBO MOCTPOSHUS OJTHOTO rpaduKa He JOJDKHO mpeBbimatsh 10%
OT CTOMMOCTH COOTBETCTBYIOIIETO MPAKTUYECKOro 3anaHus. KonmdyecTBo OaioB 3a KayecTBO
MOCTPOCHUS BCEX TpaUKOB HE JOJKHO TPEBHIATH 15% OT CTOMMOCTH COOTBETCTBYIOIIETO
NPaKTUYECKOTO 3a/IaHusl.

[Ipu oreHMBaHUM KavyecTBa MOCTPOCHUS IPpapUKOB HA MPAKTUYIESCKOM TYpPE PErHOHAIBHOTO
JTara peKOMEHIyeTCs CIEAYIONINE KPUTCPHH.

JlJist eTMHCTBEHHOTO Tpaduka:

(2 6anna 3a rpaduk u3 20 6aiUTOB 3a BCE 3aaHUE)

- pa3Mep U MOAMHUCH OCEH 0,5 6amra (pazmensl 1-4 TaOIHIBI)
- onupoBka oceit 0,5 6ayna (pazmen 5 TaOIUIbI)
- HaHECEHHE TOYEK 0,5 6amna (pazznen 6 TabauIbl)
- IUHUSA Tpaduka 0,5 6amna (paszaen 7 TabIHIIb)

Jlnst 1ByX rpadMKoB:

(3 6amna u3 20 GansoB 3a Bce 3a4aHue — 1o 1,5 Gana 3a Kaxabli rpaguk)
- pa3Mep U MOAMHUCH OCel 0,5 6amnna (paznensl 1-4 TaGnuiib)
- onu(poBka oceit 0,5 6ayna (pazzmen 5 TaOIUIBI)
- HaHeceHue Touek U TuHus rpaguka 0,5 6amna (paszaenst 6, 7 TaOIUIIBI)

[Tpu 5TOM Ganmibl 3a KaXKIblii OJIOK BBICTABISIOTCS TOIBKO B TOM CIy4ae, €CIIH BHITOTHEHBI
BCE€ JICTAIM3UPOBAHHBIE KPUTEPUHU, OTHOCSIINECS K JAaHHOMY OJOKY M TIOMEUEHHBIE B TaOJIHIIE KaK
«TpeboBanHme». [Ipyu olLeHKEe 3aaHMI 3aKJIYHUTEJBHOr0 3TAaNa KaXIbld JeTaTu3UpPOBAHHBIN
KPUTEPHUN MOXKET OIEHUBATHCS OTJEIBHO OT APYTHX.

Jlureparypa
1. M. 1O. 3amaruun, Kynsrypa nocrpoenus rpagukos, [lotennunan MOU, Ne 11, 2018 r., c.
21-30.
2. http://4ipho.ru/data/documents/Kultura-postroeniya-grafikov.pdf
3. https://files.stroyinf.ru/Data2/1/4294755/4294755561.pdf
4. https://meganorm.ru/Data/49/4972.pdf
5. https://meganorm.ru/Data2/1/4293850/4293850375.pdf
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[Tpunoxenue 3

MeToauuyecKkue PECKOMEHIAUH
I10 OLICHKE HOFpeHIHOCTeﬁ B IPAKTHYCCKHUX 3aJaHUAX
BcePOCCHﬁCKOﬁ OJIMMIIMAAbI IIKOJIBbHUKOB 110 (l)I/I3I/IKe
H KPUTEPHUAX UX OLCHUBAHUSA

N3mepenue m060i pu3nyeckoil BEIMUMHBI 1aeT Pe3yJIbTaT, OTIMYAIOLINICI OT UCTUHHOTO
U3-32 HECOBEPILIEHCTBA HAIIMX OPraHOB YyBCTB, MPUOOPOB, a TaKKe CTATUCTUYECKOIO XapakTepa
M3Yy4aeMBbIX SBJICHUH, KOIZla HEKOHTPOJIMPYEMbIE BIUSHUSA MOTYT IIPUBECTU K Pa3HBIM pe3yJIbTaTaM
«OMHAKOBBIX» n3MepeHuil. [103ToMy HEOThEMIIEMOIl YacThIO JIF000T0 (PU3MYECKOTO IKCIIEPUMEHTA
SBIISICTCSA OLIEHKA TOTPEIIHOCTH TOJIYYEHHOTO pe3yibTaTa, Tak Kak 0e3 3TOro M3 pe3ysibTaToB
U3MEPEHUI HEBO3MOXKHO CJIeIaTh 00OCHOBAHHBIEC BBIBOIBI.

B ycnoBusX mpakTH4ecKOro Typa (U3WYECKHX OJMMIIMAJ IIKOJBHUKOB (M CBSI3aHHOTO C
HUM Jie(puIuTa BpEMEHN) TpeOyeTcs OLeHKa MOrPEIIHOCTH O MOPAJKY BEJIUYNHBI (OTKJIIOHEHUE OT
NpaBUIBHOTO 3HAa4YeHUs He Oosee yeM B 3 paza) JOObBIM pa3yMHBIM criocoboM. Humxke maercs
[IEpPEYEHb OCHOBHBIX METO0B OLICHKH MOIPEIIHOCTEN U KPUTEPUH OLICHUBAHUS.

bosiee moapoOHyt0 HH(pOpPMALMIO O CIOCO0AaX OLEHKU MOrPeIIHOCTeH MOXKHO MPOYUTATh B
OJTHOM U3 y4eOHBIX mocoowmii [1-5].

1. OcHOBHBIE METO/IbI OLIEHKHU MOTPelIHOCTel

1.1. O0mas cTpaTerusi OLeHKH NOrPenIHoCTel

B ycnoBusx geduuura BpeMEeHHM NpeAsiaraeTcs CleAyrollas —CTpaTerus OLEHKH
MOTPEIIHOCTEH.

Jlis npsMBIX M3MEPEHUM OIIEHMBAETCsl TOJIBKO MPUOOpPHAs MOrPEIIHOCTb, KOTOpas 3aTeM
IEPEeCUUTHIBACTCS B IPUOOPHYIO MOTPEIIHOCTh PACUETHBIX BelnUuMH. CTaTucTuueckas (ciyvaiiHas)
HOTPEIIHOCTh OLIEHUBAETCs MO pa3dpocy KOHE4HOM BenuuuHbl. [loigHas morpemHocTs KOHEYHOU
BEJIMYMHBI OIIEHUBACTCS KaK «CyMMay MPUOOPHON M CTAaTHCTUYECKOM.

Ecnmu cratuctryeckasi morpenrHocTs NpsSMOTO U3MEPEHHUsST CHITBHO TPEBBIIIAET MPUOOPHYIO
¥ IMEETCS IOCTAaTOYHO BPEMEHH M PECYPCOB JUIs IIOBTOPEHUS KaXK/I0TO OMBbITAa HE MeHee 3-X pas3, TO
MOYKHO BBIYUCIUTH CTATHCTUYECKYIO MOTPEIIHOCTh ISl MPSMBIX H3MEPEHHA, TOXYYHTh TOJIHYIO
HOTPEIIHOCTh MPSMBIX M3MEPEHHUH U 3aTeM IepPecYUTaTh €€ B MOJHYI0 MOTPEHIHOCTh MTOTOBOM
BEJIMYMHBI.

1.2. Ouenka npuOOPHOH NOIPENIHOCTH NPSMBIX H3MeEPeHHU I

N3-3a HecoBepieHCTBA M3MEPHUTENBHBIX INPUOOPOB pe3yibTaThl M3MEPEHUN HaM Bcerja
M3BECTHBI C ONPEJECICHHOMN MOrpemHocThbio. PasyMHas orieHka npuOOpPHON MOTPEIIHOCTH SBISETCS
CIIEQYIOLIEH:

1. IlorpemHOCT HM3MEpSAEMBIX BEJIWYMH MOXXHO IIPUHUMATh DPAaBHOM ILIEHE [JEICHUS
U3MEPUTENIBHOTO MpHUOOpa (3a UCKIIFOUYEHUEM HECKOJIBKHX CITy4YaeB).

2. Jlna cTpenodHbIX MPUOOPOB MOTPEIIHOCTh ONpEAeNsieTcss Kak MpOU3BeNIeHHE Kiacca
TOYHOCTU Ha mpenen usMepenud. [Ipu sTom gomyckaeTcss IpMHUMATh IIOIPEMIHOCTh CTPEIOYHOTO
npubopa paBHOH LIeHE JIeeHusl.

3. Jlnsg 1u@poBBIX H3MEPUTEIBHBIX MPUOOPOB pPa3yMHBIM 3HAUYEHHEM IMOrPEUIHOCTH
IPSIMOTO U3MEPEHHUsI ABISIOTCS 3 €IMHUIBI TIOCTIeIHErO pa3psaa, Ho He MeHee 1% oT usmepsemoit
BeIMUMHBI. JlyuIie cpocuTh y *KIOpH O MOTPEUTHOCTH BBIJAHHOTO BaM L(poBoro mpudopa.

4. B HEKOTOpPBIX CiIydasgX METOJ U3MEPEHUU HE IMO3BOJISIET WCMOJb30BATh U3MEPUTEIBHBIN
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npuOOp C 3asBIEHHON TOYHOCTHIO. Hampumep, mpsiMmoe W3MEpeHHe nuaMeTpa ImapuKa JTUHEUKOU
WM HU3MCPCHUC BPCMCHU JJICKTPOHHBIM CCKYHIAOMCPOM, 3allyCKACMbIM HW OCTAaHABJIMBACMbIM
4eJOBEKOM. B Takux ciydasx 3HAa4€HHE MOTPEUIHOCTH MPSMOTO M3MEpeHHs OyAeT MpeBBIIIATh
MOTPEIIHOCTh U3MEPUTEIBHOTO TPUOOPA U OLIEHUBAETCS M3 Pa3yMHBIX COOOPaKCHHIA.

1.3. Crioco0bl OLIEHKH MOTPEeNIHOCTel BHIYNCISIeMbIX BeJIUYUH

[TorpentHoCTh BEIYUCIISIEMBIX BEJIMYUH MOXKHO OLIEHHUBATH 1O CIACAYIOIINM IPABHIIAM:

1. Meton rpanun. IlorpemHoCTs pacyeTHOW BEIWYUHBI ONpPENEseTCs Kak IMOJypa3HOCTh
€€ MaKCUMaJbHO M MHUHHUMAJbHO BO3MOXKHBIX 3HAYCHHH, MOJYYCHHBIX C YUETOM IOTPENTHOCTEH
I/I3MepeHHbIX (I/IJII/I BBIYHCIICHHBIX paHee) BCJIMYHH.

2. Tlepecuer mo mpocteiM (opmynam. [lpu cIOKEHUW BEIWYMH CKIAIBIBAIOTCS HX
a6COJIIOTHBIe HOI‘peH_IHOCTI/I, a HpI/I YMHO)KCHI/II/I Wi AOACJIICHHUHN — OTHOCUTCIIBHBIC. I[OHyCKaeTCSI
BMECTO CIIOKCHUA HOI‘peIJ_IHOCTef/'I BBIYUCIIATH KOpeHB nu3 CyMMbI nx KBaﬂpaTOB.

3. Ilepecuer uepe3 yacTHBIE NMPOW3BOJHBIC. PacueTrHas ¢dopmyna paccMaTpuBaeTcs Kak
(bYHKIUS HECKOJIBKHUX NIepeMeHHBIX. [lorpentHocTh onpeaensercs Kak KOpeHb U3 CYMMBI KBaJpaToB
BKJIQJIOB KaXJOW IEPEMEHHON B IOTPEHIHOCTh PAcYeTHOM BEIWYMHBL. BKian mnepeMeHHOM
BBIUMCIISIETCS] KaK MPOU3BEICHUE YACTHOW MPOU3BOJHOMN MO JTaHHOM MEPEeMEHHON Ha aOCOTIOTHYIO
HOFpeHIHOCTI) HaHHOﬁ HepeMeHHOI\/JI. I[OHyCKaeTCSI BMECTO KOpH?I nu3 CYMMI)I KBaI[paTOB BBIITOJIHATH
psIMOE CYMMHPOBAHHUE.

1.4 OueHkKa cTATHCTHYECKOI MOTPEeIHOCTH

M3-3a BO3MOXKHBIX HEKOHTPOJIHPYEMBIX CIy4alHBIX (DAKTOPOB pPE3yJIbTaThl Pa3HBIX
9KCIIEPUMEHTOB, BBIOJHEHHBIX B OJMHAKOBBIX YCIOBHSIX, MOTYT OKa3aThCS PAa3HBIMHU (HAIpUMeED,
JaJbHOCTh TIOJNIETa «OAWHAKOBBIX» CHApsSJ0B MOXET MEHSTBhCS OT BBICTpENla K BBICTPENY).
Bennunna, omuchIBaromas BO3MOXKHBIE OTKJIOHCHMS HW3MEPEHUH W3-3a BIHMSHUS CIy4aiHBIX
(aKToOpoB, Ha3bIBACTCS CTATUCTUYECKOW (MM CIy4allHOW) MOTPEIIHOCTHIO. ISl OLIEHKH TakKon
MOTPEIIHOCTH HEOOXOANMO BBITIOJIHUTH HECKOJIIBKO M3MEPEHUH (pu3muecKoll BENWYHHEI (HE MEHEe
5-6). Haumbonee mnpaBWJIBHBIM METOJOM C TOYKHM 3pEHHUSI TEOPUHM MOIpPEHIHOCTEHl ObuIo Obl
BBITTOJIHEHNE KAXKIOTO OIMBITa HECKOIBKO Pa3 B OJMHAKOBBIX YCIOBHSIX M OIEHKA CTaTHCTUYECKON
MOTPEIIHOCTH KaKAO0H M3MepsieMol BeTMUMHbBI. Ha mpakTuke 370 TpedyeT oueHb MHOTO BPEMEHU U
CHJI, TIOATOMY B YCJIOBUSX OJMMITUAHOTO SKCIIEPUMEHTA JIOMYCKAETCs OLEHUBATh CTATUCTHUECKYIO
HOTPEIIHOCTh N0 pa3dpocy 3HAUEHUI UTOrOBOW BEIMYMHBI (KOTOPYIO TpeOyeTcs: HallTh B paboTe),
MOJIyYEHHBIX B OIbITaX, BHIIOJHEHHBIX MPU pPa3HbIX HAYaJIbHBIX YCIOBHUSX.

OrneHka CTaTUCTUYECKOM MOTPEHIHOCTH MOXKET ObITh BBINOJHEHA OJHUM M3 CIEAYIOIIHUX
METOJIOB:

1. Tlomypa3HOCThP MaKCHUMaJbHOTO M MHUHHMAJIBHOTO 3HAYCHWH BEIMYMHBI TIPU YCIOBHH
UCKJTFOUEHUS SIBHBIX TIPOMAaXOB.

2|xi_xCp|

. x:
2. Ax = — > [JI€ X; — PE3YNbLTAT I-TO OMbITa, N — KOJIM4ECTBO ONBITOB, X, = L

cp— N
3. CpCI[HCC KBaApaTUIHOC OTKIIOHCHHUEC OT CPCAHCTO 3HAUCHUA BCIIMYNHBI (B TOM YHCJIIC OJIA
METOJa HAMMCHBIIIUX KBaI[paTOB).

1.5 OneHnka mo/THOM MOrPEIHOCTH

[TonHas morpemHocTh MOXKET OBITh HaliIeHa Kak

1. CymMma npuOOpHOI U CTAaTUCTUYECKOM MOTPEIIHOCTEH.

2. Kopenb 13 cyMMbI KBaApaTOB MPUOOPHON U CTATUCTUYECKON MOTPEIIHOCTEH.
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3. Ecom omHa W3 morpemHocTed Oojiee 4eM B TPH pas3a OTIAMYAETCS OT JPYroul, TO
JIOITyCTUMO MIPUPABHUBATH TOJHYIO MOTPEIIHOCTD OOJBIICH.

4. Ecnin BenwuuHa HaljgeHa W3 Tpaduka, TO €€ IOJNHAas MOTPEUIHOCTh MOXKET OBITh
OonpeaciicHa KaK TIOJYpa3sHOCTb MAKCUMAJIbHO W MHWHUMAJIBbHO BO3MOKHBIX 3HAa4YCHUU JJIA
MHOXCECTBaA JII/IHI/Iﬁ, KOTOPBIC MOTYT OBITH MMPOBCACHBI 11O SKCIICPUMCHTAJIbHBIM TOYKAaM C YYCTOM UX
pa3dpoca 1 pa3MepoB KPECTOB MOTPEIIHOCTEH.

2. Kputepuu onieHMBAHUSA OLEHKH NMOTPEHIHOCTEM

bannbl 3a oneHky norpemHocTeil He MoryT npebimath 10% oT MakcuMaiabHOro Oana 3a
3amady. [lomHbIi Oannm 3a OLEHKY MOTPEIIHOCTH BBICTABISIETCS HPU COOJIIOJICHHM CIETYIOLIHX
YCJIOBUM:

1) sBHBIM 00pa3oM YyKa3aHbl aJeKBAaTHBIC IOTPEIIHOCTH HM3MEpSEMBIX BEIUYHMH,
UCIIOJIb3YEMBIX IPU NOJYyUYEHUH PE3yibTaTa;

2) mpeIoKEHHBIH METOJ peIlleHus 3a7aud SBJseTcs JOMYyCTHUMbIM (OLEHEH Oaiiamu,
OTJIMYHBIMU OT HYJIS);

3) BBINOJIHEHHbIE U3MEPEHUS SABIISIOTCS KOPPEKTHBIMH (OIICHEHbI OajulaMy, OTIUYHBIMHU OT
HYJIsL);

4) wroroBas pacueTHas (hopMyia HE COJICPKHT CYIIESCTBEHHBIX OINMOOK (JOIyCcKaeTcs
OIMOKa TOJBKO B YUCIOBOM KOI(PPUITMCHTE I 3HAKE),

5) olieHKa MOTrPEIIHOCTH BBIIIOJIHEHA OJJHUM U3 METOJIOB, YKA3aHHBIX B II. 1;

6) ydTeH BKJaJ B IMOTPEIIHOCTb M MPUOOPHON M CTATUCTHYECKOM MOrpemHocTel (Jinbo
yKa3aHO Ha MaJIOCTh OJIHOM M3 HHX, JINOO OIIEHKAa CTATUCTHUYECKON MOTPEUTHOCTH HEBO3MOKHA);

7) moJly4eHHOE 3HAYEHHE MOTPEIIHOCTH OTINYACTCS OT MPABUIBHOTO IS HCTIOIb30BAHHOTO
MeToj1a He OoJee ueM B 3 pasa.

Ha 3akmrounTensHOM 3Tare HEBBIMOIHEHHE JIFOOOTO W3 MEPEUYUCICHHBIX BBIIIE YCIOBHIMA
MPUBOJUT K BbICTaBieHUIO () GaJIJIOB 3a OLIEHKY MOrpemHocTi. Ha 3aKiounTeIbHOM 3Tare MOXKET
PUMEHSThCS OoJiee eTanbHasl IKajla OLEHUBaHUS.

Jlureparypa
1. AXO. BeprynoB, M.IO. 3amsatHun, J[elictBus ¢ npuOIMKEHHBIMU BEIMYMHAMHU.
[Torpemnocts. ®ustex muuen uM. C.I1. Kanuner. 2021 — 37 c.
2. MJI. KapmanoB, «PacueT mNOrpemHoOCTed B IIKOJBHOM (U3NYECKOM IPAKTHUKYME,
http://new.rys2.ru/phys_metod .
3. A.A. JIykpsHOB «KcriepuMeHTanbHas pusuka. 8 kimace». M.: MOTH, 2019 — 126 c.
4. C.B. Kapmasun «becenpl o onummnuaanoMy skcriepuMerTy» https://t.me/urokSminut
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[Tpunoxenue 4
Qaiiner pdf/tex mas meuatw: https://howto.pho.rs/org/re/

Bcepoccuiickasg oMMMNIKMaaa HIKOTBHUKOB MO (uU3HUKe F—————————————— |
PervoHanbHbIN STAT

12 3 4 5

ﬂ !_‘ [ ] m m Crpanuna _ uM3

Ha onHO# cTpaHUIle MOXKHO ODOPMAATH TOABKO OAHY 3agady. OTMeTbTe KpecTu-
KOM HOMEp 3aJayuM PelleHMe KOTOPOi NpeicTasIeHo Ha cTpaHule. Takke yKakuTe
HOMeEp M CYMMAapHO€ KOJIIMYeCTBO CTPAHML B pelIeHUM Ka)KIO0¥ 3aJauM OTHe/NbLHO.
Eciu ormeueHo Gosiee OfHOM 3aauM MIIM HE OTMEUEHO HM OJHON 3amauu, cTpaHuia
CUMTAETCS YEPHOBMKOM M He TIpoBepsieTcst. CTpaHmIbl 10 KaKAO0M M3 3amay Hy-
MEpYHTCS OTHE/NBHO.
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@aiiner pdf/tex mas meuatw: https://howto.pho.rs/org/re/

Bcepoccuiickas oMMIIMaaa HIKOJIbHUKOB MO (puU3MKe
PernoHanmbHbIN 3Tan

1 2 3 4 95
D D [ D D Crpanvna M3

Ha opmHOIt cTpaHuIle MOXHO 0(OPMAATb TOABKO OAHY 3amady. OTMeTbTe KpecTHu-
KOM HOMep 3afa4M pelleHne KOTOPOil NMpeacTasieHo Ha cTpaHuile. Takke yKaxuTe
HOMEpP M CyMMapHOe KOMHYECTBO CTPaHMI] B PelleHHH KaKI0ii 3alaqu OTHeqbHO.
Ecnu oTMeueHo Gonee OQHOI 3a7auM WM He OTMeYeHO HM OHOI 3ajaun, CTPaHMLA
CYMTAETCS YEPHOBMKOM W He Iposepsiercs. CTpaHMILbl MO KKI0 U3 3a1a4 Hy-
MepyITCS OTHENBHO.

Iucp
(3anonnsaeTcs wrdpoBaabHOR

KOMMUCCHEH)
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[Tpunoxxenue 5

Knacc

3amaua Ne

Aypauropusi, psii, MECTO

Bomnpoc:

buank Bonpocos

Buumanue! PaCCManI/IBaIOTCﬂ BOIIPOCHI TOJIBKO IT0 YCJIOBUIO 3a/la4r, HO HC 110 PCIICHUIO.

Buumanue! Chopmynupyiite BOIpoc Tak, YTOObI Ha HETO MOXKHO OBLIO AaTh OTBET «/la» miu

«Het».
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[Tpunoxenue 6

BEAOMOCTBb OHEHUBAHUSA PABOT YYACTHUKOB OJIMUMIINA JIbI

9-ii k1ace
KonunuecTBo 6aiioB 3a 3agaun NeNe
r‘]l\ji Hludp | Pamuwmms | Ums | OtuectBo 3:::5;?;6 Fgf}f(i; 3a 3a HTg;ﬁiHH Jumiom
P 12|14 |1]2|3|4]|5]2i
TyYp TYp
10 kaacc
Ne Vacbroe Topox, Konunuecto 6amios 3a 3agaun NoNe R Co—
HIugpp | Pavmmus | Umsa | OrgectBo = Jurninom
/1 3aBEJICHUE | PEruoH 3al- 3a 2-i GaJut
1(2] ¢ 1(2|3|4]|5
U Typ Typ
11 kaacce
Ne VaebHoe Topor, KonmnuectBo 6aiios 3a 3agaun NoNe Hrorossi
udp | Pamumus | Umsa | OrtuectBo = Jurnom
n/n 3aBE/ICHHE | PErHoH 3al- 3a 2-i1 Oan
1(2] ¢ 1(2|3|4]|5
HTYp TyYp
IIpenceaares Kopu
(©.1.0.) (noonucw)
Cexkperapb
(©.1.0.) (noonucw)
Ynensl Kopu
(D.1.0.) (noonucv)
(D.1.0.) (noonucv)
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