2.19. ®uzuka
TpeOoBanuss K OpraHM3alu¥ M NPOBEJCHMI0 PErHOHAJIBHOIO 3TANA BCEPOCCHHCKOM
OJIMMITMA/ABI IIKOJBHUKOB N0 ¢u3nke B 2024/25 yyeOHOM roay yTBep:;KAeHbl HA 3acelaHUU

HEeHTPAJbHOI MpeAMeTHO-MeToAuYecKoi Komuccuu 1o ¢usuke (IIporokon Ne 9 ot

14.09.2024 r.).

1. O0mue moJ10KeHUs

1.1. Hacrosmme TpeGoBaHUS K TPOBEACHHIO PETHOHAJIBHOTO JTama BCEPOCCHUCKOMN
OJIMMITUABI IIKOIBHUKOB (nanee — BcOLLl, onumnuana) mo ¢pusnuke cOCTaBICHBI B COOTBETCTBUU C
[TopsiikOM TpPOBEACHUS BCEPOCCHHCKOW ONMMIUANBI IIKOJFHUKOB, YTBEPKICHHBIM MPUKA30M
MunucteperBa mnpocsenieHus: Poccuiickoit @enepanuu ot 27 Hosiops 2020 r. Ne 678 «OO0
yrBepxkaeHun [lopsiika nmpoBeneHus: BCEPOCCUICKOM OMMMITHUA/IbI IIKOJIbHUKOBY.

1.2. KoncynbTanuyd Mo BOMNpOCaM OPTraHU3alMM M TPOBEACHUS PErHOHATIBHOIO JTamna
BCEPOCCUNCKOM OJIMMIHA/BI IIKOJIBHUKOB MO (PU3MKE MOXHO TOJYYUTH IO 3JIEKTPOHHOW TOYTE,
obpatuBmMch 1o anapecy physolymp@gmail.com B LeHTpajdbHYIO HPEIMETHO-METOIUYECKYIO
komuccuro (nanee — [IIIMK).

1.3. Insa yuamuxcs 7 u 8 KJIaccoB MPOBOAMTCSA Bcepoccuiickas onummnuana uMm. Jx. K.

Makcsemia (cM. 1. 7).

2. Ilopsanok NpoBeieHUsI COPEBHOBATEIbHBIX TYPOB

2.1. PeruonanpHblii stan BcOLl mo ¢u3uke MpoBOAMTCS B CPOKH, YCTAHOBIICHHBIE
MunuctepcTBoM npocetienus Poccuiickoit @enepanuu B TeueHue 2 (IByX) JHEH.

2.2. BpeMs Hauana TEOpeTHYECKOro Typa peruoHanmbHoro stanma BcOIll mo ¢usuke
YCTAHABIIMBAETCSA C YyYETOM YaCOBBIX IIOSCOB B COOTBETCTBMM C PACHUCAHMEM PETMOHAIBHOIO
JTana, HanpasysieMbIM MUHHUCTEPCTBOM IpocBelieHus Poccuiickon denepannu.

2.3. TeopeTnueckuii U MPAaKTUUECKUN Typbl MPOBOAATCSA B Pa3HbIE JHU: B IEPBBIM JEHb —
MIPaKTUYECKHUM Typ; BO BTOPOH I€Hb — TEOPETHUECKUH TYP.

2.4. Teoperndeckuil Typ BKJIIOYAET BBINOJIHEHHE YYAaCTHUKAMU IUCHbMEHHBIX 3aJaHUN IO
pasIMYHBIM TeMaThkaM YydeOHoro mnpeamera «®Du3uka» M TPOBOIUTCA OTACIBHO IS Tpex
BO3pacTHbIX rpymm: 9 knace, 10 knacc n 11 kmacc. BosmoxxkHass TemaTuka 3a1ad COOTBETCTBYET
nporpamme BeOIll o ¢pusuke u npusenena B [lpunoxenun 1.

2.5. KoMIieKT 3a/1aHuil TEOPEeTUYECKOTo Typa COCTOUT U3 5 3aaay, pazpadoranubix LIIIMK.

2.6. JlnntenbHOCTh TeopeTudeckoro Typa cocrasiseT 300 MHHYT Ui BCEX BO3PACTHBIX

rpymi (9 knaccsl, 10 kmacebl u 11 kmaccsr).
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2.7. IlpakTuyeckud Typ BKIIOYAET BBHIINOJHEHUE YYACTHUKAMHU JKCIIEPUMEHTAIbHBIX
3aJaHHi 10 Pa3IMYHBIM TEMAaTUKaM yueOHOro mpeaMera « DU3UKa» U MPOBOAUTCS OTACIBHO IS
TpeX BO3pacTHBIX rpymnm: 9 kiaccel, 10 xiaccel m 11 kiaccel. Bo3MmokHas TemaTuka 3aaad
cootBeTcTBYyeT nporpamme BcOIll o ¢usuke u npuseaeHa B [Ipmioxenun 1.

2.8. KommuiekT 3agaHuii MpakKTHUECKOro Typa COCTOMT M3 | miam 2 3aaad, pa3paboTaHHBIX
HITMK.

2.9. Ecnu 3a1a4 pakTU4YeCKOro Typa 2, TO 3aJ1a4M BBITOJIHAIOTCS 110 OYEPEIU C IIEPEXOIOM.
JUTeabHOCTh BBIMOJIHEHHSI OJHOM 3aJjaud MPaKTH4eCKOro Typa cocraBisieT 140 MUHYT JUIsl Bcex
Bo3pacTHbIX rpynn (9 kiaccel, 10 kmaceel u 11 kiaceer). [lo ncTtedeHnn BpeMEHH BBIMOJIHEHUS
OJIHOHM M3 3ajau jenaercs nepepblB Ha 20 MUHYT Ui CMEHBI HUCIIOJIB30BAHHOIO 00OpY/I0BaHUS,
3aMEHbl PAaCXOJHBIX MaTEpUAIOB U IMEpexoja YYaCTHUKOB OJIMMIIMAJbl HAa HOBBIE IMOCAJ0YHbIE
MmecTa. Ecnu 3aaua mpakTHUeCKOro Typa OJHa, TO JJIUTENBHOCTh Typa cocTaBiseT 280 MUHYT, U
Typ BBINOJHSETCS 03 mepexoia.

2.10. Ilpu BBINONHEHUHU 3aJaHUM MPAKTUYECKOIO Typa YYaCTHUKU HE BIPABE MOJb30BATHCS
B KAQ4eCTBE SKCIIEPUMEHTAILHOTO 000PYIOBAaHUS NMPHUHAUICKHOCTSIMH, HE YKa3aHHBIMH B YCIIOBHH
3aJlauH.

2.11. Ilpu odopmiieHHH pelIeHni 3a1a4 MPaKTUYECKOro Typa ClieyeT PyKOBOJICTBOBATHCS
MeTonyeckuMU pEeKOMEHAAMSIMA 10 OLIEHUBAHUIO OQOpPMIIEHHS IpaUKOB Ha MPAKTHUYECKHX
Typax BCEPOCCHICKON onuMMMaabl MKOILHUKOB 1o gu3uke (IIpunoxenue 2) u Meroanueckumu
PEKOMEHJALMSAMU [0 OLIEHKE IIOTPEIIHOCTEM B MNPAKTUYECKUX 33JaHMSIX BCEPOCCHHMCKON
OJIUMITMAJIBI IIKOJIBHUKOB 110 (pU3UKE U KpUTepHsx ux oueHusanus (IIpunoxenue 3).

2.12. IlpakTHuecKkuil Typ MPOBOJUTCS B COOTBETCTBYIOUIMX MOMEUICHUSX, MPEABAPUTEIHHO
BbIOpaHHBIX OPraHU3aTOPOM perruoHaibHoro stana BcOIll.

2.13. IIpoBeneHuI0 MPaKTUYECKOT0 Typa J0JKEH MPEAIIECTBOBATh HMHCTPYKTAXK YYaCTHUKOB
OJIUMITHAJIBI TIO TEXHUKE OE€30MaCHOCTH, TEXHUKE (PU3NUECKOTO IKCIIEPUMEHTA, ITpaBUiIaM paboThI C
U3MEpUTENIbHBIMU NPUOOpaMu 1 00opyaoBaHueM. KoHcynbTanys NpoBOAUTCS YICHAMHU KIOPH.

2.14. B nepuon npoBeneHNs NPAKTUYECKOTO Typa OpPraHn3aTOpaMU PETMOHAIBHOTO dTamna
BcOII obGecnieunBaercss 6€30MaCHOCTh YYACTHUKOB M UX METUIIMHCKOE OOCTy>KMBaHHE (B Cilydae
HEOOXOMMOCTH). 3a HECcOONIOJCHWE TMpaBWJI TEXHUKH O€30MacHOCTH TpPH  BBIIOJIHEHUH
MPAKTUYECKUX 3a/laHUi YYaCTHUKHM MOTYT OBbITh yJajeHbl C MecTa MPOBEACHUS MPAaKTHUYECKOTO
Typa C COCTaBJIEHUEM IPOTOKOJIA O HAapyLIEHUU. YUYacCTHHKAM, YAaJEHHBIM C MECTa MPOBEIEHUs
NPaKTUYECKOTO Typa 3a HECOOJNIIOJCHHE MpaBHJI TEXHUKU OE€30MAaCHOCTH, MO PEIICHHIO KIOPH
MOXeT OBITh BHICTaBIICHa OlleHKa () 6aJIoB 3a yyacTue B JAaHHOM Type.

2.15. Bo Bpemsi TypOB YYaCTHUKH OJUMIHAAbI TOJDKHBI CHAETh MO OJHOMY 3a CTOJOM

(maproit).
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2.16. OprkoMuTeT 00ECTICUNBACT PACCAAKy YIaCTHHKOB TaK, YTOOBI 32 COCETHUMHU CTOJIAMU
10 BO3MOXKHOCTM CHJAEIM Y4YalllUecs Pa3sHbIX KJIAacCOB U M3 Pa3jIMUYHBIX IIKOJ WJIH yYaCTHUKU
OJIMMITUAJBI OBUIM OTPAXKJIEHBI IPYT OT pyra ClelHaIbHbIMU 3aLUTHBIMU 3KPAHAMHU.

2.17. IlpencraButens opraHu3aTopa OJIMMIIMA/bBI 3aMMCHIBACT BpeMs Hauyanda U OKOHYAHUS
TypOB Ha KJIACCHOW JIOCKE B IIOMEIEHHWU, B KOTOPOM HpoBoAsTcs Typhl. IlperncraButens
OpraHu3aTopa OJMMIINAJbl HATOMUHAET YYaCTHUKAM O BPEMEHH, OCTABILEMCS 10 OKOHYaHUS Typa,
3a 30 MuHyT, 32 15 MuHYT ¥ 32 5 MuHYT. JlonmycKaeTcs MoKka3 0OpaTHOTro OTCUéTa BpEeMEHH Typa Ha
AIIEKTPOHHOM JKpaHe.

2.18. Ha TeopernueckoM U MpakTHUYecKoM Type dyepe3 30 MHUHYT MOCiIE€ €ro Havaja
YYaCTHUKH OJIMMIIMAJbI MOTYT 3a/1aTh BOIPOCH! IO YCJIOBUAM 3azad (B MUcbMeHHOU ¢opme). s
ATOTO Yy MPEACTABUTEISI OPraHU3aTOPa OIUMITHAIIBI JTOJDKHBI OBITh B HAIMYUU OJIAHKH IS BOIIPOCOB
(ITpunoxenue 4). OTBETH Ha COJIEPKATEIbHBIC BOMPOCH 03BYYUBAIOTCS YJICHAMH KIOPH ISl BCEX
Y4aCTHUKOB JaHHOU mapaiieny. Ha HeKkoppeKTHbIe BOIPOCHI WM BOIIPOCHI, CBUETENLCTBYIONINE O
TOM, YTO YYaCTHHK HEBHUMATEIBHO IMPOYHUTAT YCIOBHE, CIEAYET OTBET «0€3 KOMMEHTApHEBY.
Kropu npekparniaer npuHUMAaTh BOIPOckl 3a 30 MUHYT 10 OKOHYAaHUS Typa.

2.19. Ha mpakTu4eckoM Type OTBETHI Ha BOIIPOCHI IO paboTe 000pyI0BaHUS MIPOU3BOIATCS
B IIMCbMEHHOH (popMe B TEUEHHE BCETO Typa.

2.20. IlpencraBuTenb OpraHu3aTopa OJUMIIHNAAbI B TOMELIEHUSIX IPOBEACHUS TypPOB MOXKET
MCIIOJIb30BaTh cMapT(OH/TUTaHIIeT Il repenadu gpororpaduu 3aJaHHOTO YYaCTHHUKOM BOIIpOca B
JKIOPH PErMOHAJIBHOIO ATala.

2.21. OdopmieHne pemeHN 3a1aHui ONUMIIUAIb]l U1 TEOPETUYECKOTO U MPAaKTUYECKOTO
TypOB NPOMCXOAWUT B MHCbMEHHOM Qopme. He momyckaercss ncnosib30BaHHUE PYYKH C KpacHOM
nacToit st oopmiieHust perieHui. JlomoHUTEeNbHBIN YCTHBIA OMPOC HE JAO0MYCKAETCS.

2.22. Y4YaCTHUK OJMMIHAJbl 00s3aH 70 UCTEYCHMs OTBEJIECHHOIO Ha Typ BPEMEHH CIaTh
cBo0 pabory. IlpeacraBuTens opraHu3aTropa OJMMIHNAIBI MPOBEPSET COOTBETCTBUE BBIIAHHBIX U
CIAHHBIX JINCTOB. YUaCTHUK MOXKET cllaTh paboTy TOCPOYHO (HO HE paHee YeM depes 2 yaca mocie
Hayaja Typa u He paHee 9:00 Mo MOCKOBCKOMY BpEMEHH), MOCJI€ Yero JI0JDKEH He3aMeIJIUTENbHO
MOKUHYTh MECTO IIPOBEJEHUS Typa.

2.23. Cssa3p xtopu perumoHanbHoro dtana BcOII ¢ HIIMK ocymectBasiercs B
Mmeccenkepe. Ccbuika ISl TOAKIIOYEHHUS] U MHCTPYKLMK HANpaBIISIOTCd BMECTE C KOMIUIEKTOM

3aJaHuH.

3. Kputepuu u MeTOAMKA OLIEHUBAHUSA OJTMMIMATHBIX 32 JaHUIi
3.1. OnennBaHre KadecTBa BBIMOJHEHUS YYaCTHUKAMU TEOPETHUYECKUX M TMPAKTHYCCKUX

3aJlaHUM OCYILECTBISICT KIOpU pernoHanbHoro stana BcOIIl B cOOTBETCTBUM C KPUTEPHUSIMU U
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METOJIMKOM OIICHMBAHUS BBITIOJIHCHUS OJMMITMAIHBIX 3aJaHui, paspadoranHeix L[IIMK, ¢ yuetom
OTIpeNieNIeHus] BBICIIEro Oamia 3a KakJIoe 3aJaHue OTACIbHO, a Takke OoOIed MaKCHUMalbHO
BO3MOXKHOH CyMMO# OaijioB 3a Bce 3aJaHHs U Typhl. JlomycKaeTcs Halu4ue 3aa4ll HAyYHOU HITH
HAY4YHO-TEXHMYECKONH TEeMAaTHKH C OOJbIIMM YHCIOM BOIPOCOB. B 3TOM ciydae Oamiabl Mexay
3ajjauaMM MOTYT OBITh paclpe/ielIeHbl HEPAaBHOMEPHO.

3.2. XKropu oLleHHBAET 3aIlMCH, IPUBEAEHHBIMU B YUCTOBUKE. YEPHOBUKH HE IIPOBEPSIFOTCS.

3.3. IlpaBuibHBI OTBET, NpPUBEAEHHBIM O0€3 000CHOBAaHMS WJIM TIONYyYEHHBIH U3
HENPAaBWIBHBIX PAacCyKICHUM, HE y4UThIBacTCA. Eciu 3ana4a peleHa He IOJHOCTBIO, TO ATalbl €€
pEILIEHNUs OLICHUBAIOTCSI B COOTBETCTBUU C KPUTEPUSAMU OLICHOK 10 JaHHOU 3aJaue.

3.4. Kputepun ¥ METOAMKA OLICHWBAHUS JIOMYCKAIOT OlLIEHWBaHHUE ¢ ImaroM He meHee 0,5
Oayna. OkpyriaeHue 0auioB 110 UTOraM MPOBEPKH HE TPOU3BOJUTCS.

3.5. Ilpu olieHMBaHUM BBIITOJIHEHHBIX OJIMMIIMAJHBIX 3aJaHUM, PEIIEHHBIX B COOTBETCTBUH C
aBTOPCKHUM I10/IXOJIOM, HE JOIYCKAeTCsl BHICTAaBICHHE 0alllIOB, HE MPEJYCMOTPEHHBIX KPUTEPUIMU
¥ METOJIMKOM OIICHWBAHUS BBITIOJHEHHBIX OJMMITHAIHBIX 3a/1aHuil, pa3padorannbix LIIIMK.

3.6. Ilpu oneHMBaHUM BBINOJIHEHHBIX OJMMIMAIHBIX 3aJlaHU, PELIEHHBIX METOJOM,
OTJMYHBIM OT aBTOPCKOrO, JONYyCKaeTcsi pa3paboTKa OTAEIbHBIX KPUTEPUEB M METOJUKHU
ouieHuBaHus. Kpurepuu n MeToaMka OLeHHBaHUS pa3pabaThIBAIOTCS JKIOPH PErHMOHAIBHOTO ATamna
BcOIll, yTBepknaroTcs mpeceaaTesieM KI0pH perioHaIbHOTO dTana u coriacyrotcs ¢ [IITIMK.

3.7. Bce nomeTkn B pa0OTe y4yaCTHHMKA WIEHBI JKIOPU JENAIOT TOJIBKO KPAacHOM MacTOM.
bannel 32 mpoMeKyTOuHBIE BBIKJIAQAKH CTaBATCS OKOJIO COOTBETCTBYIOIIMX MeCT B palore.
HToroBas oleHKa 3a 3a/1a4y CTaBUTCS B KOHIIE PEIICHUS U 3aBEPSIETCS MMOANKUCHIO IIPOBEPSIOILETO.

3.8. Jnsa xoopauHanuu paboOThl MO MPOBEPKE BBHINOJHEHUS YYacTHUKaMH 3aJaHUN
npeJceaaTenb KIOpU B KaXI0M Kjlacce Ha3HavyaeT OTBETCTBEHHOTO 3a JIaHHBIN Kiacc (BO3PAaCTHYIO
IpyMIy) U3 YUCIA YWICHOB XKIOPH.

3.9. Onenka paboOT KaXJIOro y4aCTHHKA OCYILECTBIIIETCS HE MEHEe YeM JIByMs 4WieHaMHu
Kiopu. B cilydae pacxokeHusi UX OIIEHOK BOIPOC 00 OKOHYATENBbHOM OIpeAeseHUH OaJlioB,
BBICTABIIIEMBIX 32 BBIMIOJIHEHUE 3a/JaHUN, ONpeNeNsercs MpeicenareieM >XKIOpH, JIMOo MO ero
PELIEHUIO OCYLIECTBIIIETCS TPEThS IIPOBEPKA.

3.10. Pe3ynbraThl mpoBEepKHM pabOT YYAaCTHMKOB OJMMIIMAAbI YJIEHBI XKIOPU 3aHOCAT B
CBOJIHYIO TaOJuIly olleHMBaHMs paboT ydacTHHKOB onuMmmuazsl (IIpunoxenue 5) u mepenator B
OprKoMuTeT.

3.11. Ilo TeopermyeckoMy Typy MaKCHUMajlbHas OLIEHKA pe3yJbTaTOB Yy4YacCTHHUKA
ompenensercs apudmeruyeckoil cymMmoil Bcex 0ayuloB, TIOJYYEHHBIX 33  BBIOJHEHHE

OJIMMITUAIHBIX 3aJJaHUH, KOTOpas HEe JOJKHA IpeBbImaTh 60 6amios.
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3.12. Tlo mnpakTH4ecKOMy Typy MaKCHMajlbHas OIICHKa pe3yJbTaTOB y4YacCTHUKA
ompezensercs apuMeTHIECKON CyMMO# BCceX 0aslioB, OMYyYEHHBIX 32 BBHITIOJHEHUE 3aaHHA, U HE
JOJKHA MpeBbImaTh 40 6anios.

3.13. MuHumanbHas OleHKa 3a BBIIIOJIHEHUE JII000T0 3aJ]aHusl KaK TEOPETUUYECKOro, TaK U
MPAKTUYECKOTr0 TYPOB HE MOKET ObITh HIke () OaioB.

3.14. Tlocne okOHYaHUS TPOIEAYPHI ACKOIUPOBAHUS PabOT CBOJIHAS TabIUIAa OLIEHUBAHUS
paboT y4aCTHUKOB OJIMMITHA/IBI TTOAMHUCHIBAETCS MPECEAATEIIEM KIOPH.

3.15. Pe3ynbpTarbl BBINOJHEHHS YYaCTHUKAMU OJMMIMUAIHBIX 3aJlaHUl  BHOCSTCA B
PEUTHHTOBYIO TaONHIly MHAMBUAYAIbHBIX PE3YJIbTATOB YYACTHHKOB perruoHanbHoro stana BcOI
2024/25 yuebHoro roma mo ¢usuke mo kmaccam 9, 10 u 11 B COOTBETCTBUU C BBITOJHICMBIMU

OJIMMIIMaAHBIMU 3aJaHUSMU.

4. Onucanue npoueayp AaHAJIN3a OJTMMIIHAJAHBIX 32/IaHUI, X PeLIeHU U MOKa3a padoT

4.1. Ananu3 3amaHuil U 1oka3 pabOT MPOBOIATCS JJISl TEOPETUYECKOTO U MPAKTHYECKOIO
Typa.

4.2. Bce y4acTHUKH OJMMIIMA/IbI Ha CIEAYIOIINUNA IEHb MOCIe MTPOBEICHUS Typa OJIMMITAAIbI
MOTYT O3HAaKOMUTHCSI C ABTOPCKUMH PEHICHUSMU M TMPEIBAPUTEIBHON CHUCTEMOW OLICHUBAHUS

3aJlaHMii TYPOB B X0JI€ OHJIaH-pa30opa Ha caiite https://0s.mipt.ru.

4.3. OcHoOBHas 1ieNib NPOLEAYpbl aHalu3a 3aJaHuil — HHPOPMHUPOBATh YYACTHHUKOB
OJIUMITMAJIBl O TPABMJIBHBIX PEIICHUSIX MPEATOKEHHBIX 3aaHNH, OOBSCHUTh TUIIMYHbIE OIIUOKH U
HE/I0ueThl, MPOUH(OPMHUPOBATh O CUCTEME OLIEHUBAHMS 3aJaHUi. AHaau3 paboOT MOXET ObITh
MIPOBE/ICH KaK B OYHOM, Tak U AUCTaHIMOHHOU (dopme. Pemenue o popme mpoBeneHus anammza
3a/laHuil IPUHUMAET OPTaHU3aTop pernoHaibHoro stana BeOLll.

4.4. Bo Bpemsa aHanu3a 3aJaHUl YYAaCTHUKHM OJMMIIMAABI JIOJDKHBI IOJYYHUTH BCIO
HE00X0IMMYI0 HH(POPMAIIHIO MO TOBOY OLEHUBAHUS UX PAOOT.

4.5. B xo1e aHanu3a 3alaHui TIPEACTABIISIOTCS HanOoJiee yIauyHble BApUAHTHI BHITTOTHEHUS
OJIMMITMAJHBIX 33JaHUM, AHAIU3UPYIOTCS THUIHUYHbIE OLIMOKH, [OMYIIEHHbIE YYaCTHHUKaAMU
OJIUMITHAJIbI, COOOIAIOTCS KPUTEPUHN OLIEHUBAHUS KXJIOTO U3 33aJaHUH.

4.6. Kaxaplii y4acTHUK MMEET IpaBO O3HAKOMUTHCA C Ppe3yslbTaTaMU IPOBEPKH CBOEH
paboThl 10 No/iBeIeHUS O(DUILIMATbHBIX UTOTOB OJIUMITHA/IbI.

4.7. Tlopsgok mnpoBeAeHUs T[OKa3a pabdOT YYaCTHUKOB ONPENENSIEeTCI COBMECTHO
OPTKOMHUTETOM U KIOpU PErHOHAJIbHOro 3Tama. Jlomyckaercss MpoBeACHHE IMOKa3za padoT Kak B

OYHOM, TaKk B JUCTAHIIMOHHOU (hopMe.
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4.8. Ilpm mpoBeaeHMM TIOKa3a pabOT B OYHOW QopMe B TMPOrpaMMme OJUMITHA]IBI
dukcupyercs BpeMsi U MECTO €ro MpoBeleHUs. Bo Bpems O4yHOro mokaza padoT y4acTHUK
OJIMMITUAAbl UMECT ITPABO 3a4aTh YJICHY JKIOPHU BOIIPOCHI I10 OICHKE ITPUBCACHHOTO UM PCHICHUS.

4.9. Tlpu npoBefeHUH Moka3a paboOT B JUCTAHIIMOHHON (opMe YYaCTHHUKY HaIpaBIIIeTCs
CKaH-KOIUSl €ro IpOBEpeHHOW paboThl WM WHAMBUAyalbHas Tabnuua oneHuBaHus. Crocob
HaNpaBJICHUS! CKAH-KOMHMM (JUYHBIA KaOWHET, OSJEKTPOHHAs TOYTa M T.[.) ONpEAesIeTcs

OpI‘aHI/I3aL[HOHHO-TGXHI/IlIeCKOfI MOZCIIbIO IIPOBCACHHA OJIMMIINAZIbl B KOHKPETHOM PETHOHC.

S. IlepedyeHb CHPaBOYHBLIX MAaTEPHAJIOB, CPEACTB CBA3M M  JJIEKTPOHHOM
BbIYHMCIUTEIbHON TEXHUKH, Pa3pelieHHbIX K UCII0I1b30BAHUIO

IIpn BBINIOJIHEHMM 3aJaHUM TEOPETUYECKOIO0 M IPAKTUYECKOTrO TYpPOB OJIMMIIMA/IbI
JIOITyCKAETCsl MCIOJIb30BaHUE COOCTBEHHBIX MUCHMEHHBIX MPUHAAICKHOCTEH (pyuka, KapaHjall,

JIACTHUK, KOPPEKTOP, LIUPKYJIb, TPAHCIIOPTUD, JTUHEWKA, HEMPOrPAMMHUPYEMBIH KaJIbKYIISTOP).

6. Hepequb MaTePUHAIBHO-TEXHUYECCKOT0 o0ecneyeHus AJIs1 IMPOBEACHUSA
PErHOHAJIBHOIO 3Tamna
6.1. I[J'I}I MMPOBCACHUA TCOPCTUUCCKOTO Typa HeO6XOI[I/IMO npeaAyCMOTpETb MAaTCpPpUAJIBHO-

texHudeckoe odecrieuenue (Tabmuna 1).

Ta6J'II/II_Ia 1. — HepequL HCO6XO)II/IMOI‘O MaTCpHUaAJIbHO-TEXHUYICCKOT'O obecrieueHust HJIA

MMPOBEACHUA TCOPETUUCCKOI'O Typa OJIUMIINAIbl

11\/?1 HaumenoBanue Koun-Bo, ex. uamepenus

1. | JIucter A4 (80 Tp/m?) B KIT€TKY ITo 20 nucToB Ha yenOBEKa

2. JIncter A4 (80 Tp/M?) (U1 YepHOBHKA) (MITH [To 10 nuctoB Ha yenoBeka
TETpaJib B KIETKY) (unu 1 Terpanp)

3. Pyuxka ¢ cuneit macroii (3amac) 5% OT YUCIEHHOCTH YYaCTHHUKOB

4. Pyuka ¢ xpacHo# nacTou I1o 4ncity 4neHOB KIOPU

5. | Ilpuntep (4/06, popmar A4) 1 .

6. | Cremnep co ckobamu 3 mr.

7. AHTHCTETIIEp 3 wrT.

8. | Cxotu (mmpuHOH 40-50 MM) 3 .

9. Hoxuuie: 3 .

6.2. Jlis mpoBeneHUsT MPaKTHYECKOTO Typa HEOOXOIUMO MPEAyCMOTPETh MaTepHAIbHO-

texHudyeckoe odecrieuenue (Tabmuma 2).
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Tabmuma 2. — IlepedyeHb HEOOXOAMMOTO MaTEPHATBHO-TEXHUYECKOTO OOCCIEUYCHHS IS

MMPOBCACHUS IMTPAKTUYCCKOI'O Typa OJIMMIIUA/Ibl

rlﬁl HaunmenoBanue Kon-Bo, en. uamepenus

1 JIucter A4 (80 rp/m?) B KieTKy ITo 20 nucToB Ha yeIOBEKa

2 JIucter A4 (80 rp/M?) (11s YUepHOBHKA) ITo 10 nucToB Ha YenoOBeKa

3 Pyuka ¢ cuneit nacroii (3amac) 5% OT YUCIEHHOCTHU YYaCTHUKOB

4 Pyuka c kpacHol nactoi [To yucny 4neHoB XOpHU

3) [TpunTep (4/6, popmar A4) 1 .

6 Creriep co ckobamu 3 .

7 AHTHCTEIIIEp 3 .

8 Cxoty (mupunoit 40-50 mm) 3 mrT.

9 Hoxuuier 3 .

10 | Myastumerp Mastech M830B, MM100, DT838, KonunuectBo mo kiaccaM ¥ o
MASS838 nim aHamOTHYHBIN y4acTHUKaM OyJ€T yTOUHEHO B

11 | Becni anekrponnbie Kromatech (uim ananoruyHbie) | pacchbUlke KOH(QHIEHIAAILHOIO
¢ tou”octbto 0.01 r, mpexnensr usmepenus a0 200 r nepevHs 00opy10BaHUs
MUHUMYM

12 | JIuneiika 30 cm (mepeBsiHHAs, TUIACTHKOBAs WU

MeTauTnIecKas)

13 | barapeiika Kpona 9B

14 | MepHast 1neHTa (TOPTHOBBIH MeETp), JAOMYCTHMO

HCIIOJB30BaTh 6y'Ma)KHy10

15 | ManspHblii CKOTY

16 | LrtaruB (ocHOBaHUWE, CTOWKA, My(Ta, JTAITKa-3aKUM)

17 | CoenuHuTenbHbIE MPOBOAA «KPOKOAMI-KPOKOIMI»,

MUHHManbHas qrHa 30 cMm

18 | KondunenuuanbHblil nepeyeHb 000py10BaHUs

6.3. Jlns mepenaun KOHQUIACHIMAIBLHOTO TepedyHs 00OpYAOBaHUS HCIONb3YEeTCA Ta K€
KpunTorpaduueckas cucrema, 4yTo W JUIsl Mepelayd ycloBuUM pernoHanbHoro stama BcOUI mo
¢usuke. s momydeHus nepeuHs oOOpynOBaHMS MpeACTaBUTENH CyOBekToB Poccuiickoii
@denepauil  JODKHBl MOJIYYUTh HEOOXOAMMbIE HMHCTPYKLMH W TOKEHBI JUIsI PabOTHI C
Kkpunrorpaduaeckoit cucremoit 10 15 nexadpst 2024 rona.

6.4. PernoHaabHBIM OPTKOMHUTETOM JIOJDKHA OBITH oOecrieueHa 3aKkyIka 0O0OpyIOBaHMs IO
cnucky u3 mepeuHs. Jlomyckaercss mepenada MHQOpPMALUU W3 TEpedHs jauuaMm (JadopaHTtam,
UH)XEHEpaM, TEeXHHYECKUM pPaOOTHHKAM) Ul U3TOTOBJIEHUS YCTAaHOBOK MPAKTUYECKOTO Typa H3

3aKYIINICHHBIX KOMITIOHCHTOB M3 IICPCUHA.
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6.5. Jluma, OTBETCTBEHHBIC 3a 3aKyINKy OOOPYIOBaHMS W W3TOTOBJIECHUE YCTAaHOBOK
NPaKTUYECKOT0 Typa, MoryT ObiTh go6aBinensl B uyar L[IIMK ngns momydeHust OTBETOB Ha
BO3HHKAIOIIKE yTOUHAoLMe Borpockl. s nodasnenus B yat LIIIMK HeoOxoauMo mocpeacTrsom

Kpunrorpapuyeckoii cucTeMbl HampaBuUTh Ha azapec physics@olymp.edu.ru HampaBHTh

(baMuInio, MMsi, OTYECTBO JIMIIA, KOTOPOE HYXKHO 100aBUTh, a Takxke id ydeTHo# 3amucu B Telegram
U HOMEp MOOWIbHOro TeiedoHa, K KOTOpPOMY IpHBsS3aH 3TOT akkayHT B Telegram (mpumep:

WBanos MBan MBanosuu, @ivanov, +7 900 123 45 67).

7. Oco0eHHOCTH TpPOBeJAeHHMs] PErHOHAJBHOr0 JTama oJaumnuaabl um. Jx. Ki.
MakcseJiia
7.1. Tlopsanmok mnpoBeaeHus oiaumnuansl uMm. JDk. Kin. MakcBemna pasmenieH Ha caiite

http://maxwell.mipt.ru

7.2. PerumonanpHplii 3Tan onmumnuagsl uM. Jx. Kn. MakcBemna mpoBOAMTCS B CPOKH,
YCTaHOBJICHHBIE B 1. 2.2. HacTosmux TpeGoBaHMiA.

7.3. IIpu mpoBeeHUU peruoHaNbHOro 3Tana oxumnuaasl uM. Jx. K. Makcsenna crnegyer
PYKOBOJICTBOBATbCSI HACTOSIIUMU TpeOoBaHUSAMM 3a MCKJIIOUEHHEM MYHKTOB 2.5 u 2.6, a Taxxke
OO6mmmu TpeOOBaHUAMHM K OpPTaHM3aIllMd U MPOBEJCHUIO PETHMOHAIBLHOTO 3Tara BCEPOCCUNCKON
OJIUMITUABI IKOTFHUKOB 1O (DU3HKE.

7.4. (Ocobennocts 1. 2.5. omumnuansl um. JDk. Kin. MakcBemna) KomrutekT 3amanuii
TEOPETHUECKOTO Typa COCTOUT U3 4 3amay, pazpadoranasix [[ITIMK.

7.5. (Ocobennocts 1. 2.6. omumnuanasl um. Jx. Kin. Makcsemna) JlnurenbHOCTH
TEOPETUUECKOro Typa cocTaBisieT 240 MUHYT U1 BO3PACTHBIX IpyM (7 KJacchl U § KIacchl).

7.6. Kommuiekt 3aganuii uist 7 1 8 KJIaCCOB HAMPABIIAECTCS OPraHU3aTOpaM PErMOHAIBHOTO
JTala COBMECTHO C OCHOBHBIM KOMIUIEKTOM 3aJlaHui JUIsl MPOBEIEHUS PErMOHAIBHOIO 3Tamna
BcOII o ¢pusmke.

7.7. PeUTUHrOBYI0 TaONWIly WHIWBUIAYAJTbHBIX PE3yIbTATOB YYACTHHUKOB PErHOHAIBHOTO
srana omumnuanasl uMm. JIk. K. MakcBenmna (7 u 8  Kjaccel) HampaBUTh IO aJpecy

physolymp@agmail.com He mo3aHee 25 KaleHIAPHBIX IHEH MOCIE MPOBEACHHS PErHOHATBHOTO

arana onumnuaasl uMm. JIx. Kn. Makceenna.
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HporpaMMa BCQPOCCHﬁCKOITOIIHMHHﬁI[LI INKOJBbHHUKOB IO Q)nsmce

[Ipunoxenue 1

KommnekTsl 3aﬂaHHﬁ PA3JIMYHBIX 3TAIlOB OJIMMIIMAA COCTABJIAIOTCA II0 IMPHUHIUITY «HAKOIIJICHHOI'O MTOra» M MOI'yT BKIOYATh KaK 3aJadu,

CBSI3aHHBIC C Pa3/ielaMu MIKOJIBHOTO Kypca (PM3MKH, KOTOPHIE N3yUYaIOTCs B TEKYILEM IOy, TaK U 33Ja4H 110 MPONUICHHBIM paHee paseliam.

BOHpOCLI, BBLACJICHHBIC B IIPOTpaMME Kypcueom, NU3ydarOTCiAd B KYypCC (I)I/I?»I/IKI/I 7-9 xnaccoB Ha KayeCTBEHHOM YpPOBHE. Onn MOT'yT OBITh

PEKOMCHAOBAHBI AJId BKIKOUCHUA B 3a/laHUA YKA3aHHBIX KJIACCOB TOJIBKO B INKOJIBHBIC 3TAIlbl OJIMMITMAABI ITOCJIC UX U3YUCHUS.

B cron6ie «Mecsip yka3bIBaloTCsl IpUMEpPHbIE CPOKU (KaJeHIapHBIA MECSI) MPOXOKICHUS TEMBI.

7 kjaacc
IIporpamma BcOIII o dhusuke ¢ y4éTOM CPOKOB
Mecsn porp ¢ y p DKCMEPUMEHT Maremartuka
MPOXOKJICHUS] TEM
09 duznyeckue BeMUINHBL. EMUHUIBI QU3HUECKUX BEIUYUH. [IpaBuna 6e30macHOTO TpyAa mpu CrangaptHas ¢popMa 3aMUCH YUCIA.

Mexnynapoanas cuctema eauHull. IlepeBon enquHu
nu3MepeHuit. PasmepHoCTh pr3NUECKUX BEINYMH.
N3mepenne puanyeckux BEIUUMH.

JBmxenue. Ckopocts. IIyTe. Mexanndeckoe ABHKEHHUE.
MatepuanbHas Touka. CriocoObl ONUCaHUS MEXaHUYECKOTO
JBYDKEHUS: TaOJIMYHBIN, TpapuuecKuil, aHaTUTHYECKHI.
Cucremsl koopauHaTt. Tpaexktopus. IlyTs u ckopocTh
JBUYKEHUS.

PaBHOMeEpHOE ABMkKEHUE. 3aBUCUMOCTh KOOPJANHATHI OT

BPEMCHU JIs1 paBHOMCPHOTO ABUXKCHUA (ypaBHCHI/IH I[BI/I)KGHI/IH).

pabote ¢ 1abopaTOpHBIM
o0opyoBaHHEM. DTaIOHBI.
CrniocoOsbl nu3mepeHus pU3NIECKUX
BEJINYMH (aHAJOTrOBbIe U IU(POBLIE
U3MepHTeNbHbIE TPHOOpPHI). [leHa
nenenust. [loBropHble U3MepeHUs.
MeToap! yCpeaHEeHUs TIOBTOPHBIX
U3MEPEHUI: CpeliHee
apudmernueckoe u rpaduyeckoe
ycpensenue. MeTon psioB s
M3MEPEHUST MAJTBIX BEJTMYNH.
[IpsiMble 1 KOCBEHHBIE U3MEPEHHUSL.
[TorpemHoCTH NPSIMBIX U3MEPEHNUN
(U3NYECKUX BETUYMH.
AGCOIOTHBIE U OTHOCUTEIIbHBIE
MOTPEUTHOCTH MPSIMbIX U3MEPEHHH
¢u3nyeckux BeauunH. OLeHka
TPAHMUL] IOIPELIHOCTEN.
N3meputenbHbIe TPUOOPHI:
JIMHENKA, CEKYHJIOMEP, MEPHBII

Pabota ¢ oMMy 1 MaTbIMU
YHCIaMU.

Omnpenenenue miomaau. Metos
MATETKH.

Pabota c rpadmkamu: mocrpoeHue
rpaduka KOOpIMHATHI OT BPEMEHH,
CKOPOCTH OT BPEMEHH,
OIIpEeEIIEHUE CKOPOCTU ABHKECHHUS
1o rpaduKy 3aBUCUMOCTH
KOOpJMHATHI (IIyTH) OT BpEMEHM.
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LWJIAHAD.

HIKo0JALHBIN ATANl OJITUMITHAALI

10

Cpenusis ckopocTs. ['paduueckas MHTEpIIpeTausi CKOPOCTH,
IIPOMJEHHOIO ITyTH, BPEMEHU U NIEPEMELICHUS U1
IPSIMOJIMHENHOTO JBUKCHHUS.

OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O JBHXCHUA. Cucrema
0TCY€Ta. 3aKOH CJIOXKEHUS CKOPOCTEN IS Tel, ABUKYLIUXCS
[1apaJUIEIBHO.

N3mepeHne cpetHeER 1 MTHOBEHHOM
ckopoctH. 3mepenue Oonbmux u
MaJIbIX TPOMEXYTKOB BpEMEHHU.
N3mepenune xapakTepHbIX BpEMEH
HBH)KCHHﬁ, IOBTOPAIOIINXCA C
TEYEHHEM BPEMEHHU.

PaGora c rpadukamu. JIunelinsie u
HenuHelHble rpaduku. [loctpoeHue
rpaduKoB 10 33jaHHOM TabIuIIe
3HauyeHui. [loayuenne
nH(OPMAIUY U3 TPEICTABICHHOTO
rpaduxa.

I'paduku npsmoit
MPONOPIMOHATBHOCTH Y TUHEUHOM
3aBucuMocTH. OnpeneneHue
YII0BOro K03 UIMEHTa HAKJIOHA,
oIpeJiesIeHue CBOOOIHOTO WIEHA.
Pabota c rpadukamu: pacuér
TJIOIIA U TIO/T TPAPHUKOM,
MPOBEJICHUE KacaTeNbHBIX IS
OIIpEEIIEHUS] CKOPOCTH U3MEHEHHUS
BEJTUYHHEI.

Pemenue cucrem JIMHEHHBIX
YPaBHEHUH.

11

KunemaTtnueckue cBsI3U NpU IBUKEHUN B CUCTEMAX ISl CITydast
MapayieabHbIX EpeMEnIeHn. MexaHn4ecKoe IBUKEHHE B
CUCTEMaXx: pbluar, BOPOT, OJIOKH (TIOABMKHBIN U
HETIOABUKHBIN ), HEPACTsKUMAask HUTb, YIPYTroe TEJ0,
HOXXHUYHBIA MEXaHU3M.

O6béM. Macca. [TnotHoCTh. CMecu u criaBbl. COOTHOLIEHHE
MEXTy JIMHEHHBIMH pa3MepaMH, TUTOMIAIIMUA U 00BEMaMH.
[Tono6wue. [ToBepxHOCTHAS U TMHEHHAs TUNIOTHOCTH. HackimHaast

N3mepenue 06bEMOB Tenn. MepHbIit
nwmHap. 3mepenne mace. Becsl.
Omnpenenenue 00BEMHOMM,
IOBEPXHOCTHOW U JINHENHOMN
wIoTHOCcTeN. OnpeneneHne
CpeIHEe! IIIOTHOCTH PacTBOpPA U
CMECH BEILECTB, ONpPEIETICHUE
HACBIITHOW MIOTHOCTH.

[Ipu3Haky paBeHCTBa
TPEYrOJbHUKOB, MMApAIJIEIbHOCTh
npsmMbix. [Togobue TpeyroabHUKOB.
HauanbHble cBeaeHus 00
OKPY>KHOCTH U HEKOTOPBIE €€
CBOICTBa (AMaMeTp, Xop/a,
KacarenbHas). [lnuHa nyru u
paanyc OKpy>KHOCTH.
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II0THOCTH. CpeaHsisl INIOTHOCTD.

MyHMIUNIAJBHBIH 3TAN OJIUMITHA/IbI

12

Bzaumooeiticmseue men kax npuuuna usmeHeHusi CKOpocmu
08udiceHUs mei (Ha KaueCmeeHHOM YposHe, 6e3 8Mopo2o 3aKOHA
Hviomona). SIsnenue nnepuuu. Muepruocts. Macca kak mepa
WHEPTHOCTH TeJla TP MOCTYyNaTEIbHOM JIBU)KEHHH.

Cuta KaK XapakTepUCTUKA B3aMMOICUCTBHS Tell. TpeTuil 3akoH
Hprotona.

Cnosxenue napamienbHbix cuil. [loHsATHE paBHOAEHCTBYIOLIEH.
VYcnoBue nokos Tena.

Cuia TshKecTH.

Kynbrypa noctpoenus rpadukos.

01

Yupyrocts. 3akoH ['yka. JIuneiHbie 1 HeJTMHEHHBIC
nedopmaruu. Cucremsl NpykuH. DPPEeKTUBHBIN KOAPPUIIUEHT
YIPYTOCTH CHCTEMBI.

Cuna tpenus.

JlaBneHne B )KUIKOCTSIX, Ta3ax M TBEPIBIX TEJax.
I'mapocratuyeckoe qaBieHUe. 3aBUCUMOCTh
THJIPOCTATUIECKOTO JIABJICHUS )KUKOCTH OT TITyOHHBI
norpy>xeHus. /laBnenue B KHUJIKOCTH (C y4ETOM BHEIIHETO
nasnenus). Coxpanenne ooObema (HEC)KUMAEMOCTh JKUJIKOCTH).

Hunamometp. Mi3mepenue cuiibl ¢
IIOMOLIBIO JUHAMOMETPA,
KamOpoBKa TUHAMOMETPA.
Manomerp. bapomerp. Tornomerp.

PernonajpHbIN Tall OJMMIINAALI

02

3akoHn [lackans. [THeBmaTnyeckue Mamuubl. CooOraronuecs
cocyasl. ['mapaBnuueckre MEXaHU3MBlI.

JleficTBUE ®UJKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO.
BerTankuBarorias (apxuMeioBa) cuiia. 3akoH ApxuMmesa.
[1naBanue ten. Bo3ayxomnnaBanue.

I'mapocraTnyeckoe B3BEIINBaHUE.
Onpenenenne MIOTHOCTH TEI
METOJOM T'MAPOCTaTUYECKOTO
B3BEIIMBaHMS. APEOMETD.

03

[naBanve B HEOMHOPOIHOM KUJIKOCTH U B CUCTEME
HECMEIINBAIOIIUXCS )KUAKocTer. Cuta Apxumena npu
OTCYTCTBHH TOJTEKAHMS BAOJIb OJTHOW T'PaHU Tea.
IlocmynamenvHoe u pawjamenbHoe 08UNCEHUE MBEEPAO2O

Poruar. Peryar kak yCHJIMTENb.
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merna.
[1ne4o cunbl. MOMEHT cuiibl. Y CllOBHE PABHOBECHSI TBEPIOTO
Tesa C 3aKpeIIEHHOMN OChIo BpaleHus. Peraar. [Ipasuiio
MOMEHTOB.

04

Cucrembl TOABUKHBIX U HEMOABMXHBIX 0J10KOB. [Tonmcmacr.
Boport. 3agaun craTuku ¢ KHHEMAaTUYECKUMU CBA3SIMU.
Mexanudeckas paboTa Jisi CHII, HallpaBJICHHBIX BJIOJIb
nepeMenieHus: MaTepuaibHou Touku. [locTosHHas u
niepeMenHas cuibl. Cpenuss cuiia. MomHocTs. Beranciienue
paboThI Yepes MmiIoaab noja rpadgukamMu 3aBUCUMOCTH CHIIBI OT
TepeMeENIeHUs] U MOIIHOCTH OT BPEMEHH.

[Tonucnacr.
Pacu€t norpemnocTeil KOCBEHHBIX
U3MEPECHUM.

@opMya pa3HOCTH KBaJpPATOB.

3akII0YMTeNBHBII 3TaN oJIMMIHuaAbI MakcBe/L1a
311ech U Janee MOKeT MOTpeOOBaThCs pacyET MOTrPEUTHOCTEN
U3MEPEHUM.

05

IIpocTble MeXaHU3MBI: pIYar, BOpOT, OJIOK, MOJIMCHACT,
HAKJIOHHAA IJI0OCKOCTh, HOXKHUYHBIM MeXaHU3M. «30J10T0€e
npaBmwiio» Mexauku. KIIJ[ mpocTeIx MEXaHNU3MOB.
Mexannueckas 3Heprusi. Kunernueckas ¥ noTeHIualIbHas
sHeprus. [IpeBpaiienne oJHOro B11a MEXaHUUYECKOM SHEPTUN B
JIpYroil. 3aKOH COXpaHEHUs U MIPEBPAICHUS YHEPTUU B
MexaHMKe. MeTo1 BUPTyaJIbHbIX IEPEMELLIEHUM.
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8 ki1ace
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OKCHIEpUMEHT
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09

Dnemenmul MOﬂeKyﬂ}lpHO'KuHemM’{eCKOIz meopuu cmpoeHus

sewecmaa. I'asvl, scuoxocmu u meépovie mena. Temnepamypa.

Css3b memnepamypul co cpedHell KUuHemuyecKol sHepauel
Meni08020 OBUNCEHUS YACMUY (HA KAYeCmE8eHHOM YPOBHE).
TenoBoe 00bEMHOE 1 TMHEMHOE PACIIMPEHUE U CKATHE.
Koaddurment tennoBoro 00bEMHOTO ¥ IMHEHHOTO
paciipeHus.

N3mepenue remneparypsl. Tepmomerp. TemnepaTypHbie
TITKAJTBL.

TepMoMeTp aHATIOTOBBIN U
nudposoi. [TukHoMeTp.

IIIko0JIbHBIA 3TANl OJIMMITHAALI

10

Brympennss snepaus. Cnocobvi usmenenus 6HympenHetl
SHepauu: menionepeoada u cogsepuieHue pabomol. Buowvi
menionepeoayu: menionpo8oOHOCMb, KOHBEKYUS, U3TYYEHUe.
KonnuecTtBo temnotel. TemnoémMkocTs Tena. Y aenpHas
TEIUIOEMKOCTh BEIECTBA. Y IeNIbHAS TEIJI0Ta CTOPAHHUS,
I1aByieHus (KpUCTAJUTM3AINK ), UciapeHus (mapoodpa3oBaHus,
koHaeHcauun). Kunenue. Mcnapenne. YpaBHeHNE TEMIOBOTO
OanaHca /15 TeIUIOM30JUPOBAHHOM CUCTEMBI.

Kanopumerp.

11

Hacviyennoiii u nenacviyennwiii nap. Brascrnocmo 6030yxa.
3asucumocms memnepamypul Kunenus om ammocgepHozo
oasneHus (Ha KawecmeeHHOM YPOGHe).

VYpaBHeHHE TEIIOBOTO OanaHca ¢ y4€TOM MOIBEIEHHOTO

KOJMYCCTBA TCIIJIOTHI U TCIIJIOBBIX ITOTEPh. 3aKoH COXpPAaHCHUA U

HpeBpaH_IeHI/ISI 3HepFI/II/I B MCXAHNYCCKHUX U TCIIJIOBBIX
npoiieccax.
MouiHoCTh HarpeBaTes.

Teopema [Iudaropa, kBagpaTHbie
KOpHHU, MTPOCTeHIIINe
TPUTOHOMETpHYECKHE (PyHKINU
OCTPBIX YIJIOB (CHHYC, KOCHHYC U
TaHTEHC).
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MyHMIUNAJBHBIA 3TAN OJIUMITHA/IbI

12

TennonpoBoaHoCTh. 3aKoH Dypbe A1 OAHOPOIHOTO CTEPHKHSI.
3akon HeroToHa — Puxmana.

KIIJI rermmoBoro asurarens. /Ipunyun pabomsl meniosvix
ogueamereli (OCHO8HblE NOHAMUS, Oe3 popmyn).

01

Cmpoenue amoma. Hocumenu snekmpuueckux 3apsooa.
OnemenmapHulil 21ekmpudeckuti 3apso. Juckpemuocmo
INeKMpu1ecKoo 3apsaoa. Inekmpusayus mei. /lea pooa
NEeKMPULECKUX 3aps008. 3aKOH COXPAHEHUs JNeKMPULEeCKO20
3apsaoa. Bzaumoodeticmesue 3apsscennvix men. 3axon Kynona
(6e3 ghopmynsi).

DnexkTpudeckoe noie. HanpsanicénHocmy 91eKmpuiecko2o nos.
Ipunyun cynepnozuyuu 31eKmpuyeckux noaeu (Ha
KayecmeeHHoM ypoeHe). I10TeHIMa AIEKTPHIECKOTO TOJISI.

PernonajbHBIN 3TAall OJTMMIIHAIBI

02

DneKTpuuecKuil Tok. JIefCTBUS 37IEeKTPHUECKOro ToKa
(TemnoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUYECKas LeMb, €&
JJIEMEHTHI.

VYcnoBus CyiecTBOBaHMS JIEKTPUUECKOro Toka. lcTouHukn
TOKa.

Cuia Toka. DNEeKTpUYECKOe HapsKEHUE U pa3HOCTh
MTOTEHINAJIOB.

ConpoTuBieHre NPOBOAHUKA. Y AEIbHOE CONPOTUBIIEHUE
BElIEeCTBA.

DnexmpuyecKkutl MoK 6 Memaulax, HUOKOCMAX U 2a3ax.

3akon OMa Jy1st OTHOPOJHOTO yyacTKa 1enu. BonbrammepHas
XapaKTEePUCTUKA TUHEHHOTO 3JIEMEHTA.

[TocnenoBarenpHOE U MapaUIeIbBHOE COETMHEHUE POBOJHUKOB.
CwmelianHOe coOeIMHEHUE POBOJHUKOB. Pacnipenenenue Toka u
HaNpsHKEHUS B pa3BETBIEHHON JIEKTPUYECKOM 1ienu. Pacuér

Pesuctop. Peocrar. McTounuk
ToKa. ["anpBaHOMETp. AMIIepMeTp.
Boaber™merp. M3mepenne
COIIPOTHUBIIEHUS: MOCT Y UTCTOHA.
MynsTumeTp. MakeTHas mara.
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COIIPOTHBIICHUS] CHMMETPHUHBIX 1emneil. [IpeobpazoBanus
3BE31a-TPEYrOJIbHUK U1 OMHAKOBBIX PE3UCTOPOB.

I'anpBanomeTp. AMHIEpMETp U BOJIBTMETP B LIETIH TOCTOSTHHOTO

toka. lllyHT u 100aBOYHOE CONPOTHBIICHHE.
Pabota u momtHOCTh TOKa. 3akoH Jxoys - JleHna.

03

N3mepenne conpoTuBiaeHusi. MOCTOBBIE CXEMBI.

3axon Oma jiia 3amkHyTo# nenu. D/1C u BHyTpeHHEee
CONPOTHUBIIEHNE UCTOYHHKA TOKa. KOpOTKOE 3amMbIKaHUeE.
Ommerp.

[TpaBuna Kupxroda. Pacuér pa3zBeTBiéHHBIX 1eneil. MeTo bl
pacuéra pa3BETBIEHHBIX LIENEH: METO SKBUBAJIEHTHOTO
HWCTOYHHKA, METOJl HAJIOKEHUSI TOKOB, METOJ] Y3JI0BBIX
ITOTEHIMAJIOB.

Ommerp.

Pemenue kBagpaTHBIX YpaBHEHHUM.
Teopema Buera. I'padux
napabonsl. OnpenenaeHne KOpHei,
KOOPJAMHAT BEPILIUHBI.
[Ipocrelimye METOABI OUCKA
MUHUMAJIBHOTO (MaKCUMaIBHOTO
3HaveHus1) GpyHkuu. HepaBeHcTBO
Komm.

04

Bonsramnepnas xapakrepuctuka (BAX) HenuHelHOTO
anemenTa. Pabora c BAX. Harpy3ounsle KpHuBbI€.
Iocmosinnvie macnumul. Bzaumooeiicmeue nocmosaHHbLX
maznumos. Maenummnoe none. Macnummuoe none 3emau u e2o
3HaueHue OJis HCU3HU Ha 3emIe.

Onvim Opcmeoda. Maznumnoe noine 31eKmpuuecko2o mokKa.
Onvim Amnepa. InexmpomazHum, 371eKMpoOMASHUMHOE pere.
Hevicmeue maznummnozo nossa Ha npo8ooHux ¢ mokom. Cuna
Amnepa u onpedenenue eé nanpagneHus. IneKkmpoosueameinb
NOCMOSAHHO20 MOKA.

Cusarue BAX nuHEeHHBIX 1
HEIWHENHEBIX dJ1eMeHTOB. Jlamma
HakanuBaHus. Jlnos.

3akII0uYNTEeIbLHBIH 3Tan oJuMNuaaAbLI MakcBe/lia

05

Onvimol @apades. Henenue s1eKkmpomMacHumHou UHOYKYUU.
IIpasuno Jlenya. Inexkmpocenepamop. Cnocobwl nonyuenus
NEeKMPUYECKOU SHepeuu. INeKmpocmanyuu Ha
80300HOBIALEMBIX UCTOYHUKAX IHEPSUU.

Pacuér conpoTuBieHs OECKOHEUHBIX LIETIEH.
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9 kjaacce

BOHpOCBI, OTMCYCHHBIC B IPpOrpaMme 9 KJjacca HMOKHHUM HOZ[‘-IéDKI/IBaHI/ICM, PCKOMCHAYIOTCA IJId U3YUCHHUA B TCUCHUC YKA3aHHOI'O McECsLa.

O,Z[HaKO OHU MOTYT OBITH BKJIFOYEHBI B KOMITJIEKT 3aJaHuM TOJILKO Ha PEruoHaJIbHOM U 3aKJIHOYHUTCIIbHOM JTallaX OJIMMIIUAAbI.

Mecsn

[Iporpamma BcOIll o ¢pusuke ¢ yu€Tom CpoKOB NMPOXOKIACHUS

TEM

DKCIEPUMEHT

Marematuka

09

KunemaTnka MarepuaibHOU TOYKUA. BEKTOpHBIE BEIMYHHBI,
OIEpALMM C BEKTOPAMM, IPOEKLIUK BeKTOpa. Pannyc-BekTop
MaTepHalbHOW TOYKH, IepeMeleHne. Bekrop cpennen
CKOpOCTH. MrHOBEHHas1 CKOpOCTh. BekTop cpenHero
yCKOpeHUsl. MTHOBEHHOE YCKOPEHHE. Y CIIOBHE
IPSIMOJIMHENHOT0 U KpUBOJIMHEHHOTO ABMKeHUs. [ paduyeckue
MHTEPIpETallu KUHEMAaTUYECKUX BEJIMYNH: YCKOPEHUS,
CKOPOCTH, ITPOIIEHHOIO ITyTH U NEPEMEILECHHUS.
PaBHOYyCKOpeHHOE npsAMOIuHENHOe 1BMkeHne. HepaBHOMepHOE
npsiMoJTMHEHOE JBIKkeHrne. CBOOOHOE MMaIeHHe 110
BEPTHUKAJIH.

Bekropsl: ux cioxenue u
BblunTanue. OnpeaeneHue 1IuHbI
BEKTOpa. YTOJ MEXIY BEKTOPaMH.
CkansipHO€ TIpOU3BEICHNE
BEKTOPOB. Teopema CUHYCOB.
Teopema KOCUHYCOB.

J10 3aK/II0YNTEILHOTO 3TAaNa He
00s13aTeJIbHO, HO PEKOMEH1yEeTCSl
JUIS U3YUYECHHUS: TIOHSATHE
MIPOM3BOHOM; €€ Pu3nUecKuii u
F€OMETPUYECKUN CMBICI;
MPOU3BOAHAS TUHEUHON 1
CTENIEHHOMN (YHKIIHI{; MPOU3BOIHAS
MIPOM3BEICHNUS U TIPOU3BOIHAS
CIIO)KHOM (QYHKIIMH; aHATTN3
(YHKIMH C TIOMOIIBIO
MIPOU3BOTHOM (IKCTPEMYMBHI,
MOHOTOHHOCTH).
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HMIK0JbLHBIN 3TaNl OJIUMIIHAALI

10

OTHOCUTENBHOCTD JIBMXKEHUA. CI0KEHUE CKOPOCTEN U
YCKOPEHUH ISl Cily4as MOCTYIATENbHO ABUKYIIUXCS CUCTEM
otcuéra. Ciio)XxeHre CKOpOCTE ISl ClTydasi BpAILatoIINXCs
CHCTEM OTCUETa. Y CKOPEHHE MaTEPUAIbHON TOYKH B CIIy4ae
MOKOSI OTHOCUTEJIbHO BpaIIaIOIIECsl CUCTEMBI OTCUETA.
Ynpyrue orpakeHuss MaTEpUaIbHbBIX TOUEK OT IIIaJKUX
TSOKENBIX Tell. JIBMJKEHME OTHOCHTENIBHO cpeabl. CKOpOCTh
3ByKa. CBEpX3BYKOBEIE caMoJIETEI, KoHyc Maxa. Ilonsarue
rojgorpada.

KpuBonunerinoe npuxenue. TaHreHIanbHas 1 HOpMaJibHast
KOMIIOHEHTHI YCKOpeHHUsl. PaBHOMEPHOE IBHKEHNE
MaTepHabHOU TOYKHU MO OKPYKHOCTH. CKOPOCTh U YCKOPEHHUE
IIpU pAaBHOMEPHOM JBUKEHUU MO OKPYKHOCTU. JIMHEeHas
CKOPOCTb, YTJIOBast CKOPOCTh, IIEPUO] M 4aCTOTa OOpaIeHHs
IIpU PaBHOMEPHOM JBUKEHUU IO OKpyxkHOCTH. HepaBHOMepHOE
JBIDKSHHE M0 OKPY>KHOCTH. YTIIO0BOE YCKOopeHue. Pagmyc
KPUBU3HBI TPACKTOPHH.

Tpuronomerpuyeckue GyHKIHH.
®opmyisl npuseaeHusa. Cunyc u
KOCHHYC CyMMBbI (Pa3HOCTH) YIJIOB.
Pannannas mepa yrinos. Massie
YTIIBL.

Kpussie BTOporo nopsiaka.

MyHUIMNAIbHBIH 3TaN OJTUMIHNA/bI

11

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
KoopauHaTHbI 1 BeKTOpHBIN MeTo bl onucanus. [Tlapabomna
0€30MacHOCTH.

KuneMmarndeckue cBs3U B Cilydae IPOU3BOJIBHBIX CKOPOCTEN U
nepeMenieHni (HepacTs)KUMOCTb HUTEH, CKOJIbKEeHHE 0e3
OTpPBIBA, IBMKEHUE 0€3 MPOCKAIb3bIBAHHS).

[Tnockoe nBUKeHME TBEPIOTO Tea, MTHOBEHHBIH(as1) LIEHTP
(ochb) BpanieHusl.
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12

Junamuka matepralibHON TOUKU. CUIIBI B IPUPO/IE.
PaBnopelictByromas cuit. [Ipunimun cynepnosunuu. [Ipunmmn
otHocuTenbHOCTH ["anunes. 3akonsl HetoToHa. MHEpLnanbHbIe
CHUCTEMBI OTCUETA.

Cuna ynpyroctu. 3akoH I'yka. Moayns FOHra (pexomenyercs
JUISl U3YYEHUS], HO HEJIb3sl BKJIFOUATh B KOMIUIEKTHI 3a/1aHU B
pamkax 9 knacca). Cuna HatskeHust HUTH. Cuiia peakiiuu
OTIOpBI.

Tpenue. Buas Tpenus (mokosi, CKoybxeHus). Cuia TpeHusl.
Cyxoe Tpenue. Cuiia TpeHUS CKOJIbKEHHUS U CHJIA TPEHUS MOKOSI.
Koaddunuent tpenus. Ionnas peakuus. Konyc tpenus.
TpeHne kaueHusI Ha KAaUECTBEHHOM ypOBHE. Bsizkoe TpeHune
(cuna conmpoTUBIICHUS MPU JABHKEHUU Tella B )KUJIKOCTH WU
rase).

01

JlnHamuKa cucTeM ¢ KWHEMaTHYEeCKUMHU CBS3SIMU: IBH)KEHUE 0€3
TPEHMUSL.

PernoHajabpHBIN 3TAll OJITMMITHAALI

01

JluHamuka cucTeM ¢ KWHEMaTHYEeCKUMHU CBA3SIMU: JIBH)KEHUE
IIPY HAJIMYUU TPEHUS.

3aKOH BCEMUPHOTO TAroTeHus. Cuna TsokecTu. [[BrkeHue ten
110 KPYTOBBIM OpOMTaM BOKPYT TPaBUTALIMOHHOTO IIeHTpa. Bec
tena. [leperpysku n HeBecoMocCTs. llepBas kocMuueckas
CKOPOCTh. MICKyCCTBEHHBIE CIYTHUKH 3EMIIH.

02

HCI/IHepHI/IaJ'H)HI)Ie cucteMsl orcuéra. CHITBI HHEPLUH,
JIEMCTBYIOILIME B CUCTEMAX OTCUETA, ABUKYILIUXCS
MPSIMOJIMHEHHO U PaBHOYCKOPEHHO. [leHTpoOeKHbIe CHUITBI —
CUJIbI UHCPIIUH, HGIZCTB}HOH.IPIG Ha O6B€KTBI, HCECIIOABMXXHBIC B
pPaBHOMEPHO BpAIIAIOIIKXCS cUcTeMax oTcuéra. J[aBneHue B
JKUJIKOCTHU, HAXOISAIEHCS B YCKOPEHHO JIBHXKYIIIEMCSI COCY/IE.
Bpaienue tpyOku ¢ )KUIKOCTHIO. [ Opru30HTaNIbHAS CcHJla

Jlo 3aKJII09UTEIBLHOTO 3TANA He
00s13aTeJIbHO, HO PEKOMEHAYETCS
JUISL U3YYCHUS: TTPOU3BOIHAS
TPUTOHOMETPUUYECKUX (DYHKIUH.
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Apxumena.

NMiynbc MaTepHalIbHONW TOUYKHU, CUCTEMbI MATEPUATIbHBIX
touek. Mmnynbc Tena. 3menenune umiyibca. UMynbsc Cubl.
3aKOHBI U3MEHEHHUS U COXPAHEHHUs UMITYyJIbca. PeakTuBHOE
nBwkeHue. PeaktuBHas cuna (cuia tsaru). LlenTp mace.
TeopeMa o0 ABMKEHUU LIEHTPA Macc.

Craruka B cilyyae HelapajuleJbHbIX CHJI: YCIIOBUE MOKOS WIIH
PaBHOMEPHOI'0 MOCTYIATEIbHOTO ABMKEHUS Tel. Teopema o
TpEX 0 HenmapaulenbHbIX cuiiax. HeBecomblie (Ji€rkue) tena,
YCJIOBHS pABEHCTBA HYJIFO CHJI U KX MOMEHTOB.

03

PaGora cunbl. MomuocTh cuiibl. DHeprus. CBsi3b SHEPTUU U
pabotbl. KuneTnueckas sHeprusi MaTepuantbHOM TOUKH.
Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUU MaTepuanbHON
ToukH. KnHeTnyeckas 3Heprusi CUCTEMBI MaTEPUATIBHBIX TOYEK.
Teopema K€nura (pekoMeHIyeTCst A1 U3yUYeHUsI, HO HEJb3s
BKJIIOYATh B KOMILJIEKTHI 33/1aHUH B pamkax 9 kiacca). Pabota
BHEIIHUX U BHYTPEHHUX cil. Teopema 00 n3MEeHEeHU!
KMHETUYECKOW SHEPTUU CUCTEMBI MATEPHAIIBHBIX TOUEK.
[ToreHunanbHbIe U HEMOTEHIMATbHBIE CUJIbl. [loTeHIInanbpHas
sHeprus. [loTeHnnanbHas 3Heprus ynpyro 1epopMHUpPOBAHHOM
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTU
3emin. CBs3b pabOTHI HEOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOHBI COXPaHEHHS U
W3MEHEHHUS] MEXaHUUYECKOM dHEepruu. Metos BUPTyaIbHBIX
nepeMenieHH B ciyyae HemapaieNbHbIX CUJl. YIIPYTHE U
HEYIIpyTUe B3auMoAencTBUs. Jluccunanus SHEpruu B
pe3yNbTaTe CyXOoro/BsI3KOr0 TPEHUS U HEYNIPYTUX JAehopMaruii.
AGCONIOTHO yHpyruii 1 aOCOIIOTHO HEYTIPYTUH yIaphl.
YpaBHEeHHE HEPA3PBIBHOCTU U YpaBHeHUE bepHynu nis
CTAlIMOHAPHOI'0 TEYEHUs HEC)KMMAEMOM JKUIKOCTH

Crpobockor.

Apudmernueckas u
reOMETPUYECKAs IPOrPECCUH.

J10 3aK/II0YNTEILHOTO 3TAaNa He
00513aTeJIbHO, HO PEKOMEHIYETCSI
JUTSL U3y4YeHUs: IepBOOOpa3Hasi;
HEONPEIEIEHHBIN U ONPEACIIEHHBIN
MHTErpa CTENEHHBIX U
TPUTOHOMETPUUECKUX (DYHKIIMH;
pacy€T mIomaau moj rpaduKom ¢
MIOMOUIBIO ONPEAETEHHOTO
MHTErpana.
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Mecsig DKCIEPUMEHT Maremaruka
TeM

(pekoMeHayeTcs ISl U3y4YeHHsI, HO HEJIb3s BKJIIOUaTh B
KOMIUIEKTHI 33JJaHUil B paMKax 9 kiacca).

3aKII0YNTEIbLHBIN 3TAall 0JIMMIINAALI

04 Craruka B ciiyyae HenapaJiedbHbIX CHJI: BUIbI MEXaHUYECKOTO
paBHOBecHs. Y CTOWYUBOCTh MEXaHHUYECKOT'O PABHOBECHSI.
[IpaBHuIO0 MOMEHTOB ISl TEJI, HENOABM)KHBIX OTHOCUTEIHHO
[EHTPa Macc TUO0 BPAIlAIOIINXCsl BOKPYT HErO PaBHOMEPHO.
I'eomerprueckas ontuka. Mictounuku cera. JlydyeBas mozeins
cBeTa. 3aKOH MPSMOJIMHEHHOTO PaCIPOCTPaHEHUs CBETA B
onHopoanou cpene. Tenw. [lonyrens. 3armenust ConHia u
JlyHsL.

3akoH oTpaxeHus cBera. [locTpoenne n300pakeHuil B TNIOCKOM
3epkaine. Cuctemsl 3epkan. O0IacTh BUAMMOCTH U300paKEHHUS.

05 [Ipenomnenune ceera. Onrtuyeckas MIOTHOCTh CPEbl. 3aKOH N3mepenue ko3 duirienra ®opMmyJibl TPUOTMKEHHBIX
npesnomieHus csera (3akoH CHemnnyca). AGCOTIOTHBIN npenomiieHus. OnpeneneHue BBIUUCIICHUH U1 QyHKIMH ¢
MoKa3aTesb NPeoMIIeHUs. X0/ JIyda depes (OKYCHOTO PACCTOSHUSA U MaJibIM mapameTpom (x <K 1):
IUIOCKONApAJUIEIbHYIO IUIACTUHY U TPEYTOJIBHYIO IIPU3MY. OTITHYECKOH CHITBI, coOuparomieit u | Sin X; tg X;

ToHkUI KIINH. paccenBaronIEn JTUH3. COS X;
[TonHoe otpakenue cera. [IpenenpHblii yroy NojJHOro 1+x)"
oTpaxkeHus. Vcnonb30BaHne OTHOTO OTPAaXEHHS B ONTHYECKUX

CBETOBOJAX.

Jlunza. CoOuparomas 1 paccerBaromas JUH3bI. TOHKas JTUH3A.
[Toctpoenue nzobpaskeHuii B TOHKOH uH3e. PopMyIia TOHKOM
nuH3bI. ONITUYECKas CUJIa IMH3BI. YTIIOBBIC U JIMHEHHBIC
pa3Mepbl N300pakeHust 00bEKTOB. Y BEIMUEHUE JTUH3BI
(TorepeyHoe U MPOI0IBHOE).

I'ma3 xak onruueckas cucrema. ban3opykocts u
JIanbHO30pKOCTh. Ouku. OnTHyeckas CUCTeMa JIMH3 ¢ 001ei
TJIaBHOW ONTUYECKOM OChI0. MUKPOCKOI, TENECKOIL,
doToamnmapar.
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10 xxacc

B 10 kmacce cymectByeT nBa tuma mporpamm. [1o oqHOMY M3 HUX TEPBBIE MECSIBI YIIIyOJICHHO MOBTOPSETCS MEXaHuKa. M JuIb K KOHILY
MEPBOTO MOJYTOAMS HAYMHACTCS U3yUYCHHE Ta30BbIX 3aKOHOB. 3aKaHUMBAETCS TOJ] AJIEKTPOCTATHUKON U KOHJAEHcaTopaMu. Bech ocTaibHON MaTepuan —
MTOCTOSIHHBIA TOK, MarHUTHBIC SIBJICHHS, IEPEMEHHBIN TOK, ONTHKA, aTOMHAas U sijaepHas ¢u3uka nzydaercs B 11-M kitacce. B Tex mkonax, rae B 9-m
KJIacce Benach npeanpoduiabHas MOAr0TOBKA, BRICBOOOKIAETCS TOMOTHUTEIHLHOE BpeMs (3a CUET CYIIECTBEHHOTO COKPAIEHUS YacOB HA TIOBTOPEHUE
MEXaHMKH) U MPAKTUYECKU Cpa3y HauyMHAeTCSd W3Y4YeHHE MOJEKYJSIpHOM (u3uku Ha yriayOjJeHHOM ypoBHe. Bo BTOPOM MOJYroiWu MOJHOCTBHIO
I/I3y‘IaCTC$I BJIGKTpOCTaTI/IKa " 3aKOHBI ITOCTOSSHHOI'O TOKa. 3aKaH‘~II/IBaeTC$I o MAarHuTHBIMU SIBJICHUSIMU 663 I/13y‘-IeHI/I$I CB,MOI/IH[[YKLII/II/I nu KaTyIHGK
HWHyKTHUBHOCTH.

HpezmaraeMHﬁ I1aH, B LCJIMIX ONTHUMH3allMU ITOAT'OTOBKHM HAIlMOHAJIBHBIX C60pHI)IX K Me)KIlyHapOI[HI)IM OJIMMIIHadaM, OpI/ICHTI/IpyeTCﬂ Ha
BTOpOil Tum mporpamm. Ilpu 3TOM 3a cyeT BbIAETICHHUS LIBETOM TEX TEM, KOTOpPHIE MOTYT H3y4alOTCs HENpO(UIBHBIX KJaccaX 3aMETHO MO3XKeE,
y‘-II/ITI)IBaIOTCSI " ux I/IHTepeCI)I.

[TosTOMY BBIZICIICHHBIC KENTHIM IIBETOM TEMBI HE CIISyeT BKIIIOUATh B 3aaHus Oyvbkaimei onumiuaabl. bomee Toro, B 10 kimacce 3amaun Ha MKT u
TEPMOJAMHAMUKY MOSIBIISIFOTCSI, TOJILKO HAYMHAS C PETHOHAJIBHOTO JTarla.

Tewmbl, momMeueHHbIe (*), HENMB3s BKIOYATh B oMUMMHaAbl B 10 Kiacce 0 perHOHaIbHOTO dTana BKIOYUTENHFHO M B IIKOJIBHBIN M MYyHUIIUNAIbHBIN
stan B 11 kmacce. Tembl, moMedeHHble (**), HENMb3s BKIIOYATH B IIOOBIE ATArbl oMuMIUaAbl B 10 Kjacce U B MIKOJIBHBIN U MyHHUIMITAIBHBIN Tamnbl B 11
KJ1acce.

[Tporpamma BcOII o ¢pusuke ¢ yuéTom CpoKOB

Mecsa
= MPOXOXKJCHUS TEM

9KCHepI/IMeHT Maremaruka

09 | Ocuosnebie nonoxenusst MKT. [lonstue nuddysun. Maccol u Tepmomnapa.
pa3mep monekyin. KonndecTBo BemectBa. Yncmo ABoraapo.
[TonsTHE TEMIIEpaTyphl M TEIJIOBOTO paBHOBecHs. VmeanbHbBIN
ra3. ['a3oBbie 3aKoHbI. M30mporiecchl u ux rpaguaeckoe
MpeacTaBIeHNEe. 3aKOHbI JlalbToOHAa 1 ABOTaapo.

09 IIxoJIbHBIA 3TAll OJIMMITHAALI
3aaun Ha Tra30BbIe 3aKOHBI HE JOMYCKAOTCSI.

10 | OcHorHoe ypaBHeHne MKT. Pacnipeaenenue MOJICKYIT IO
ckopoctsm (6e3 popmyin). YpaBHeHne MeHieneeBa-
Kianeiipona. bapomerpuueckas gpopmyna (*).

10 | Cs3p aOCOIIOTHOI TEMIIEpaTyphbl U CPEIHEH KMHETHYSCKON
SHEPTUH MOCTYNATENIBHOrO IBHKEHMS MoJieKy. [locTosiHHas
bosbiimana. PaBHOMeEpHOE pacrnipeneneHne KHHETHYECKON
SHEPTHH I10 CTENeHsIM cB0001bl. CpeHeKBaipaTHIHAsI CKOPOCTh
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MoutekyJ1. CpeaHsis JJIMHa CBOOOIHOTO Mpodera MOJICKYJT
uaeansHoro rasa (*). CpenHee 9nucio MOJIEKYI HEATBHOTO Ta3a,
CTaJKUBAIOIIUXCSA CO CTEHKOH cocyna (*). [loTeHumanpHas
SHEPTHs B3aUMOJICHCTBHS MOJICKY (0e3 popmyir).
[IpencraBieHune o HeuaeaabHOM rasze (0e3 popmyn).

10

BuyTtpennsist sHeprus ra3oB. Ctenenu cBo0opl. BHyTpeHH S
OHCPIu:Aa uacajlbHOIr'o rasa. KonnuectBo TetuioTel. BerunciieHue
paboThI Ta3a (B TOM YKCIIE IO TpaduKy mporecca B KOOpauHATaX
p-V). IlepBoe HaYaI0 TEPMOJAUHAMHUKH.

11

Temnoémkocts. ®opmyina Maiiepa. AnnabaTHbIN Tpolecc.
VYpasuenue [lyaccona. IToauTpormnHsiil iporiecc. Y paBHEHHE
nonutponsl (*). Llukamdeckue (KpyroBbie) Mpoiecchl (psiMble U
ooparasie). KIT/] mukna. TepmonuaaMudeckoe MOHSATHE
suTpormH (*). OOpaTUMBbIC U HEOOpAaTUMBIE TIporiecchl. [luki
Kapno (mpsimoii u oOpatHblif). TemnoBsie MalIMHBIL: TETIOBOM
JIBUTATENb, XOJOIHUIFHUK, TETNIOBOM HacoC. XOJIOMIILHBIN

K03 DUIIMEHT.

11

[TapooGpazoBanue u koHaeHcanus. Kunenue. Y aenbHas TemioTa
KkutieHns. HachIeHHbpIe, HeHACHIIIICHHBIC W TICPECHIIICHHBIC
Mapkl, X cBoMcTBa. BiaaxnocTs Bo3ayxa. KauecTBeHHas
3aBHCHUMOCTbD IJIOTHOCTH W JABIICHHS HACHIIIICHHOTO IMapa OT
TemnepaTypbl. KauecTBeHHast 3aBUCMOCTh TEMIIEPaTyphbl
kuneHus ot nasieHus. Popmyna Knanetipona-Knaysuyca (**).
[TnaBnenue u kpucraumM3anus. Y aeiabHas TeTUI0Ta TUTABJICHHS.
CyOnumanus u aecyOnumarusi.

[Icuxpometp, TUTPOMETP.

11-12

MyHUIUNAJbHBINA 3TAl OJIMMITHABI
3aga4un Ha Ta30BBIC 3aKOHBI, TEPMOIMHAMUKA W HACBHIIIICHHBIN
mnap He JIOMyCKarTCsl.

12

Hewnpneansubie ra3el (*). 'a3 Ban-nep-Baanbca (*).

12

[ToBepxHOCTHOE HaTsKeHUE. CHila TOBEPXHOCTHOIO HATSKEHUSI.
[ToreH1manpHast 3HEPTUs HOBEPXHOCTH KUIAKOCTH. PazHOCTH
JIABJICHUH 110 Pa3HbIe CTOPOHBI H30IHYTOM MOBEPXHOCTH
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xuakoctu. @opmyna Jlamnaca. CMauynBaHue U HECMAauyUBaHHE.
Kpaepoii yroyi. KanuisipHbie sIBICHUS.

12-1

DJIEKTPOCTaTUKA. DIEKTPUUYECKUM 3aps]l. 3aKOH COXPaHEHUs
3JEKTPUYECKOTO0 3apsaa. 3akoH Kyiona. Dnexkrpuyeckoe nose.
HanpsbxéanocTs anexTpudeckoro noist. Hanpsok€HHOCTH MoJst
TO4e4yHOro 3apsna. [[puHIUN Cyneprno3uiiuy AIeKTPUIECKIX
nosiei. Dnekrpudeckuit aunois (**). [lorok HanpsHKEHHOCTH
anekTpudeckoro noiis. Teopema ["aycca. HanpsskeHHOCTD 1osst
pPaBHOMEPHO 3apsXKEHHBIX MIIOCKOCTH, 11apa, chephl, IUIHHIPA.

[Tnomane chepruueckoro cerMeHTa.
[lonsTHe TenecHoro yria.
[ToHsiTHE TOTOKA BEKTOPHOTO MOJIA.

PernoHajJbLHBIN 3Tan 0JMMIIHALI

Bosmoxnsl 3a1aun Ha MKT, razoBbie 3aKOHBI, TEPMOJIMHAMHUKY
WJICaJIbHOTO Ta3a U IUKIWYECKUE MPOIIECCHl HaJl HUM. 3aJa4yH 110
TeMaM BJIAXKHOCTb, IOBEPXHOCTHOE HATSXKEHUE U
3JIEKTPOCTATHUKA HE JIOMYCKAKOTCS.

[TorenumanpHas SHEPIUs 3apsaa B DIEKTPUYECKOM II0JIE.
ITorennuan 3nekTpocTaTHuecKoro nojs. Csi3b Pa3HOCTH
IIOTEHIUAJIOB U HANPsKEHHOCTU. [IprHIMI cynepno3uuuu 1uist
noTteHuyanos. CUiIoBbI€ IMHUU U SKBUIIOTEHIINATIbHBIE
MOBEPXHOCTU. DHEPTUsl B3aUMOAECUCTBUS CUCTEMBI TOUEUHBIX
3apA10B. JIMHaMUKa TOYEUHBIX 3aPsA0B B Pa3IMUHBIX
INEKTPUYECKUX MOJIAX. MeTOl BUPTYaJIbHBIX IEPEMEILIEHNN B
3a/1a4ax dJIEKTPOCTATUKH.

2-3

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I10JI€, YCIOBUS PABHOBECUS
Y pacmpeiesieHue 3apsI0B B TPOBOIHUKE B PABHOBECHOM
COCTOSIHMH. DKBUIOTEHIIMAIbHOCTH MTPOBOJIHMKA B
AJEKTPOCTATUUECKOM M0J1e. MeTo bl pacu€Ta pacnpeeieH s
3ap51)1013 Ha HOBerHOCTI/I HpOBOHHI/IKa B BJ'IGKTpOCTaTI/I'-IeCKOM
nosie. I'pannunbie ycnoBus. Cuibl, I€HCTBYIOIINE HA IPOBOJIHUK
B 2JICKTPOCTATHYECKOM I0JIE. DIEKTPUICCKOE JIaBJICHHE.
Teopema 0 eAMHCTBEHHOCTU. METO1 AIEKTPOCTAaTUUECKUX
M300paKEHUIA.

JIMDJIEKTPUKY B AJIEKTPOCTaTHUECKOM 1os1e. CBOOOIHBIE 1

Hcnonp3oBanue

Jlorapudmsl 1 mokazareabHbIe
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[Tporpamma BcOLI no ¢usuke ¢ yu€Tom cpoKkoB

Mecsn DKCIEPUMEHT Maremaruka
MIPOXOKJICHUS TEM
CBsI3aHHBIC 3apsaabl. JludiiekTpuueckas IpOHUIIAeMOCTb. Jorapu(pMUUECKOro Macirada mpu | GyHKIIUH, IPOU3BOIHBIE OT HUX.
['panuunbie ycnoBusi. aHaJIN3€ CTEIEHHBIX U
IIOKA3aTEeIbHBIX 3aBUCUMOCTEM.
3 3aKJII0YHNTEIbLHBIN YTANl 0JJMMITHAIDI

4 Konnencaropsl. EMKocTh yemuuéHHbIX poBogHEKOB. EMKocTs | KonmeHcaTop.
KOHIeHcaTopoB. Dopmysa EMKOCTH TUIOCKOTO KOHJIEHCATOPA.
dopmyiia émkocTH cheprueckoro koHaeHcaropa. CoeMHEHUs
KOHJIEHCATOPOB. DHeprus KoHaencaropa. O0bEMHas MIIOTHOCTD
sHepruu ekTpudeckoro noist. RC-uenu. Paspsiika u 3apsiika
KOH/ICHCAaTOPOB. 3aKOH coxpaHeHus sHepruu B RC-mersix.
XapakTepHOE BpEeMs YCTAHOBJICHHS CTALIHOHAPHOI'O COCTOSIHUS B
NEePEXOAHOM IpOoLIECcCe.

4 3akon OMa J1st HEOJTHOPOHOTO yJacTKa IEMH, COAEPKaIIEro Tpanszucrop, GoToaMO, CBETOIUO,
O/1C. DnexTpuueckas NpOBOAUMOCTh. JNEKTPUUECKUIN TOK B TEPMOPE3UCTOP.

pas3nu4YHbIX cpenax. Dnekrponus. [InotHocTh ToKa. 3akoH OMa B
muddepentmansaon hopme (**). [TomynpoBOTHUKOBBIE U
BaKyyMHbBIE TPUOOPHI.

5 MarnutHoe none. Bektop marautHo#i nnaykuuu. Cuna Ammepa. BekTopHoe mpousBeneHne BEKTOPOB.
Cratudeckoe paBHOBECHE ITPOBOJIHUKOB B MATHUTHOM TIOJIE. o 3akaruuTeabHoro dtana 11
Mowment cunbl Amnepa. Cuna Jlopenna. [[BuxeHne 3apsyKeHHBIX KJIacce He 00513aTeJIbHO, HO
YJaCTHII B OJTHOPOJHOM MarHUTHOM ITOJIC. PEKOMEH/TyeTCS JIJISl U3yUCHUS:

MTPOM3BOIHAS] BEKTOPHBIX BEJIMYHMH.

5 3akon buo-Casapa (**). MarautHoe moJse npsiMOJIMHEHHOTO
MPOBOAHKMKA. MarHUTHOE 1OJIe KOJIbI[A, YACTH KOJIbIIA.

5 Teopema ["aycca myst marauTHOTO odst (**). Teopema o Conenowny. [TonsaTHE UPKYISAIIUN BEKTOPHOTO
UPKYJISALUN 1 MATHUTHOTO OISt (0e3 yuéTa TOKa CMEIeHus ) ot (¥%).

(**). MarauTHOE 10JI€ BHYTPHU M HA TOPIIE JUTMHHOTO COJICHOM/IA.
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11 kaacce

B 11 xnacce npunepxuBaeMcs JOTUKH, BeIOpaHHO# B 10 Kitacce.
1. Kozen C. M. ®usuka 10-11. [Tocobue mist yqamuxcsi u© aOUTYPHEHTOB (B IBYX 4yacTsx). — M., Muemo3una. 2010.
2. Owuzwmka 11 mox pexn. A. A. ITunckoro. — M., IIpocBemienue.

3. Mosxkumies I'.51. ®usuka (1. 1-5). — M.: [Ipoda.

4. Cuyxus JI.B. O0wmwmii kypc ¢pusuku (1. 1-5). — M.: Ouzmatiur, 2021.

| BI:IZ[GJI@HHI)IG JKEJITHIM HIBCTOM TCMBI HC CJICAYCT BKIIOYATH B 3a1dHUA OmvKanmen OJIMMIIMaAbl, B HaJ'H)HeI\/JIIHI/IC — MOJXHO.

[Iporpamma BcOIlll o ¢usuke ¢ yu€ToM CpoKoB

HMMITYJIbCA, 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA. 3AKOHBI
Kemnepa. Tpaekropun HeOSCHBIX TEII.

MowmeHT uHepiuu. J[uHaMuKa BpaaTeibHOrO ABUKEHUS
TBEPOTO Tea.

Mecsn OKCHEpUMEHT Maremarnka
MIPOXOKICHHS TEM
9-10 |Ilotok BekTopa maruutHOM MHAYKIMK. DJIC naaykiuu. 3akoH | KoHgeHcaTtop B 3IEeKTpUYECKOM JuddepeHupoBanme CI0XKHOM
31eKTpoMarHuTHOM nHAykuuu Papanes. Buxpesoe LIENU TIOCTOSIHHOTO U MiepeMeHHoro | dyHkiuu. OnpeneneHHbi 1
anexrpuueckoe noiue. Toku Oyko. 9J1C nnaykunu B Toka. [lepexoHpie MpoOIEecChl. HEONpPEeIeTICHHbIN UHTETpal.
IBHOKyIeMmcs mpoBogHuke. [Ipasuio Jlenua. MI'Jl reneparop, JInHeitHbIe HEOAHOPOIHBIE
MTI' ] nacoc. Dddext Xomra. Camonaayknus. 3/(C nuddepeHnuanbHbIe ypaBHeHHS |-
camonHAyKuu. MHaykTuBHOCTD. KaTymika nHIyKTHBHOCTHU B r0 MOPSAAKA C TOCTOSIHHBIMU
LIETIH MTOCTOSIHHOTO TOKa. [lepexoiHbie mpouecchl B K03 UIIEeHTaMH
AIEKTPUUYECKUX IEMAX. DHEPTUs MAarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHoE mosie. [[BrkeHne 3apsskeHHBIX
YacTHUI] B HEOJHOPOIHOM MarHUTHOM MOJI€, MAarHUTHBIE JIMH3BI.
JIBUKEHUE B CKPELIEHHBIX MOJISX.
1. IIk0JALHBIN TANl OJUMIIHAIDI
10 | YcroitunBoe u HeycTOHUMBOE paBHOBecue. KonebarenpHas Katymika HHIyKTUBHOCTH B JInHeitHbIe HEOAHOPOIHBIE
cuctema. CBoOoHBIC KOJIeOaHus. ['apMOHUYECKHE KOIEOaH . | SIEKTPUUYECKOM IETH MOCTOSTHHOTO | muddepeHInanbHbie ypaBHEHUS 2-
[IpyXMHHBINA MAITHUK, MATEMAaTUUECKUN MASITHUK, UACAIbHBIA | M IEPEMEHHOTr0 ToKa. [lepexo/iHbie | ro mopsjiKa ¢ MOCTOSTHHBIMU
KoJe0aTeNbHBIN KOHTYDP. DHEPreTUYECKOe U JTUHAMUYECKOE MPOLIECCHI. koddurmenTamu. Ourypsl
OTMCAHUs TAPMOHWYECKHUX KOJIeOaHmi. 3aTyXarmme KoJIeOaHus. Jluccaxy.
Brinyxnennsie konebanus. Pesonanc. 3aBUCHMOCTD (hOPMBI
PE30HAHCHOM KpHUBOU OT 3aTyxaHus. ABTokoneOanus. CloxxeHue
KojeOanuii. buenus.
11 Ilepuonuueckoe NBUKEHUE B TPAaBUTAIIMOHHOM I0Jie. MOMEHT
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2. MyHMUMTIAJBHBIN 3TANl OJIMMIINAbI

11

[lepemeHHbII TOK. AKTUBHOE U PEAKTUBHOE COIIPOTHUBIICHHE.
Pesucrop, KOHAEHCATOP U KaTyIIKa HUHAYKTUBHOCTH B LIETTH
CHHYCOUJAJILHOI'O IEPEMEHHOr0 ToKa. MOLTHOCTh IEPEMEHHOT0
TOKa. AMIUTUTYTHOE M JEHCTBYIOIIee 3HaUSHUs (TIPU pa3IuaHON
(dopMe 3aBHCHMOCTH IIEPEMEHHOTO TOKA OT BpeMeHH). Pe3oHanc
HapspKEHUH (1Mocie10BaTeNbHbIN KoJeOaTenbHbIA KOHTYD).
Pe3oHaHc TOKOB (TapasuienbHbli KonebaTeabHbI KOHTYD).
Bekropnbie quarpammel. TpancdopmaTop.

TlocienoBaTenbHBIN U
napajuiebHbIN KoeOaTeabHbII

I'eneparop nepemMeHHOro
HalnpsHKEHUS

KoHTYp. PaboTa ¢ ocuusnorpadom.

Pabota ¢ KOMIIJICKCHBIMHU YHCIaMH B
anreOpanvdecKoi u
TPUTOHOMETPUYECKOM (hopmax,
KOMILJIEKCHAsI IJIOCKOCTh

11

Mexannueckue BoJiHbl. [lonepednbie 1 Mpo10JIbHBIE BOJIHBI.
Otpaxxenue, npeaoMieHue, nHTephepeHus 1 JudpaKkus BOJIH.
3BYyK. ' pOMKOCTB 3ByKa U BBICOTA TOHA.

JlecsiTHUHBIC U HATYPaAIbHBIE
norapudmel, 1e1uOeTbI

12

DneKTpoMarHuTHbIE BOJIHBL. B3anMHast opueHTanust BEKTOpoB B,
E, V B 3JIEKTpOMarauTHOM BOJIHE B OJTHOPOJHON U30TPOMHOMN
cpene. OTpaxxeHue, NpeJoMIIEHHUE, MOJSIpU3aus,
unrepdepennus u qudpakuus. [lkana snekTpoMarHUTHRIX
BOJIH. [IprHIIMIIBI pairoCBA3U U TeneBuaeHus. Pagronokanus.
Dddext Jomnepa.

IIpaBas Tpoiika BekTopoB. IlonsaTue
0 MOZYJIALUH PaJHOCUTHAIA
(aMIuIMTYIHAs, YaCTOTHAsA, (ha3zoBast)

12

Hucnepcus cBeta. MHOr0O3HaYHOCTD MOHATUS AUCTIEPCHUS —
¢u3nueckoe siBJIEHNE, CBOWCTBO CPebl, XapaKTEepPUCTUKA
npubopa. OnTHKa MapakCUaNbHBIX JIyuel (rayccoBa ONTHKA).
Huadparmsl. I'panrentHas ontruka. ONTOBOIOKHO.
Cdepuueckue 3epkana. Tosctble muH3bL. ONTHYECKHE TPUOOPHI.
Pa3pemaromas cioco6HocTs. [penens npumeHumMoctu
reOMEeTPHUECKOM ONTUKU. AOeppanuy.

3. PernoHaJBLHBIN 3TANl OJJUMITHAIbI

BonnoBas ontuka. [Tpunuun [tolirenca-®penerns.
HNutepdepennius ceeta. KorepeHTHBIC HCTOYHUKH.
Knaccnueckue unrepdepeHmonHbie cxembl. udpaxius cera.
Hudpaxius Openens u Opaynrodepa. 3ousr Openens s
KPYTJI0T0o OTBepCcTHsl, cnupanb Openens. JIudpakimonHas
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pewérka. [lonspuzamus ceeta. 3akon Maitoca. [Ipocsernienue
OITHKH.

[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeoOpazoBanus
Jlopenua. [1apagokcel. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH.
3amenyieHre BPEMEHU U COKpAIEHUE JJIMHBI. DHEPIUs U
HMITYJIbC PEIIITUBUCTCKOM YacTuilbl. UHBapuaHThl. DHEprus
MOKOSI.

PaBHOBecHOE TemI0BOE H3ITydYeHHE (a0COMIOTHO YEPHOE TEIO).
3akon cMmenieHns Buna. 'mnore3a Ilmanka o kBanTax. ®oTOHEI.
DHeprus u umnysbc GoroHa. Jlapnenne ceera. Dorodddexr.
3akoHbl poTtorddekra. YpaBHeHHE DUHINTCHHA IS
dhororddekra. «KpacHas rpanuma» Gotodddexra. BormHoBbIe
cBoiicTBa yactull. Bonnsl ae bpoiinsa. KopnyckynspHo-
BOJTHOBOM Jyanu3M. JIudpakiys 3JeKTPOHOB Ha KpUCTAJIIaX.
Oddext Komnrona. CooTHOIIEHHE HEOTPEACIEHHOCTEH
['etizenOepra.

4. 3aKJII0YNTEIbHBIA 3TAll OJITMMITHAABI

Jlazep, MU PaKIMOHHBIC PEIICTKH

Crtpoenue atoma. [Inanerapnas mojaens aroma Pesepdopaa.
[Toctynatel bopa. Uznydenue u nornoienue (GOTOHOB MpHU
Mepexo/ie JIEKTPOHA B aTOME MEXAY YPOBHIMU dHepruu. Bubl
cnekTpoB. CIIeKTp ypOBHEM 3HEpruu aToMa BOJIOPOJa.
CrioHTaHHOE W BBIHYKJIEHHOE M3JyueHue cBera. Jlasep.

Hyxionnas Mmozaens anpa. 3aps0Boe U MacCOBOE YUCIIA.
N3otonsl. PannoaktuBHOCTh. Anbda-pacnan. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydenue. 3akoH
paavoaKkTUBHOIO pacnaga. Jlo3uMerpusi. JHEPrus CBsI3U
HYKJIOHOB B siipe. SlnepHbie cuibl. Jledekt Macchl sipa.
Snepubie peakuuu. Jlenenue u cunres auep. AnepHoie
PEAKTOPBI.
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[Tpunoxenue 2

MeToanueckue peKOMeHIALHUN 110 OLEHUBAHNIO 0popMIiieHNs TPAPUKOB HA NPAKTHYECKUX
TypaXx BCEePOCCUICKOM OJIUMITMA/IBI IKOJbHUKOB 10 GpU3NKe

O0mme nosokeHns

B skcneprMeHTanbHBIX 337auaX BCEPOCCHMCKON OJMMMITMAABI IIKOJBHUKOB HEOOXOIMMO
CTPOUTH Ipa)MKU 3aBUCHUMOCTEH TEX WMJIM MHBIX BEJIUYMH JPYT OT ApPYyra, KOTOpble B HEKOTOPBIX
CllydasiX SIBJISIIOTCS L€JIbIO, @ B HEKOTOPBIX — CPEJICTBOM PELICHHUS [TOCTABJICHHOM 3a/1a4.

Hacrosimue pexkoMeHJaluy Mo OLIEHUBAHUIO ITOCTPOEHUs rpa)KOB OCHOBaHBI Ha paboTax
[1-5], a Taxke peKOMEHIAUUSIX TOCYAAPCTBEHHBIX CTAHAAPTOB M CJHHBIX CHCTEM TEXHHYECKOH M
KoHCcTpykTOopckor nokyMentanuu ['OCT 2.319P81, 'OCT 3.1128P93 ECT/, ECK/I p S0P77P88.

['maBHBIA TPUHIMI OLEHKH TI'padUKOB 3aKIIOYACTCS B TOM, YTO TpaHK JOIKEH OBITh
MaKCHUMAaJIbHO yJIOOHBIM, UTO 03HA4YaeT BO3MOKHOCTh ObICTPO M 0€30IIMO0YHO HAHOCUTh Ha IpaduK
U CYMUTHIBATH C HEro HeoOxoaumyro wuHpopmanuioo. Huxe npuBomuTcs Tabnuua KpUTEPHEB
OLIEHUBaHMs rpauKoOB, KOTOpbIe CHOPMYIMPOBAHBI HA OCHOBE YKa3aHHOro mpuHuuna. [Ipu stom
KaXIbIii KPUTEPH COMPOBOXKAACTCS yKa3aHUEM, SIBISACTCS JIM €ro BBIIOJHEHHE 00s3aTeIbHBIM
TpeOOBaHUEM (HEBBINOJIHEHUE NPUBOJUT K CHI)KEHUIO OLIGHKM) WJIM BBINOJIHEHUE KpUTEpUs
ABJIIETCS PEKOMEHAINEN KIOpH, HE BIMSIOLIEH Ha OLIEHKY.

Kpurepun ouenuBanus rpagpuxon
IlepeuncienHble HUXKe KpUTEPUH KacaloTcsl He cyllecTBa rpaduka, a ero opopmienus. [lpu
ATOM eciii TpaduK SBISETCS HEBEPHBIM 10 CYIIECTBY, a TAK)KE IMPH OTCYTCTBUH B paboTe TaOIHUIIBI
CO 3HAYEHUSMU BEJIMUUH, OTKJIJbIBAEMbIX Ha rpaduke, rpaguK HE OLIEHUBACTCH.
Kputepuu onennBanus opopmiieHus rpaduka SBISIOTCS CIEAYONIMMU:
1) nasBanue rpaduka;
2) pasmep rpaduka;
3) pacrosoXeHne U OpUCHTALMS Oceii rpaduKa;
4) moAmMCHIBaHUE OCel rpaduKa;
5) ommdposka oceii rpaduka;
6) Touku rpaduka;
7) nuuus rpaduka.
B npuBeneHHON HUXKE TaOIUIE IPEACTAaBICHBI KPUTEPUU OIICHUBAHUS U WX JIETAIN3aIus, a
Takxe (TMocieaHui cToa0el) XapakTep KaKI0ro JeTalTu3upOBaHHOIO KPUTEPHUS — ABISETCS JIU €T0
BBITNIOJTHEHHE TPEOOBAHUEM MIIM PEKOMEHAINEN KIOPH (CM. BBILIE).

«PexomeHmanusy uim
No «TpedoBaHue,
I /;1 Kpurepnit Jeranu3zanus Kpurepus HEBBIIOJIHEHUE
KOTOpOTO BEJIET K
norepe 0amioB
1. | Ha3Banue Kaxnplii rpaduk gommkeH ObITh MOJIMUCAH Pexomennanus
rpaduka (mammpumep, «l paguk 3a8ucumocmu cuibl moxa
8 Yenu om ee CONPOMuUBIEHUsLY)
2. | Paamep rpadmka | ['paduk momkeH OBITH JOCTATOYHO OOJBIIUM U 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




/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
KJIETOYKM B  €AMHMIAX  OTKJIAJbIBAEMOM
BEJIMYMHBI) KOOPAMHATHOMN CETKU HA Ka)X/10H U3
ocell moimkHa paBHATHCA a-10", roe a=1, uam
a=2, mwm a=5, a n - Ieloe YHCIO
(TIOJIOXKUTENIBHOE WIIM OTPUIIATEIHHOE).

Kpome cnyuaeB, korgja uHasi LEHa JCJICHUS
SIBHBIM  00pa30oM JOMYyCKaeTcsi B YCJIOBUH
3a/1auu

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
WCIIOIB30BaTh YMCIIA U3 YETHIPEX pa3periéHHbIX
PAIOB:

-1;0;1;2; 3; 4;..

-2:0;2;4;6;8;...
4;0; 4; 8; 12; 16; .

-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

PexoMeHnyeMble KpUTEPUH OLeHHUBAHUS

KonndecTBo 0aiijioB 3a Ka4eCTBO MOCTPOCHUS OJTHOTO TpaduKa HE JODKHO mpeBbimath 10%
OT CTOMMOCTH COOTBETCTBYIOIIETO IMPAKTUYECKOro 3amaHus. KoinmvecTBo OaioB 3a KadyecTBO
MOCTPOCHHS BCEX TIpadMKOB HE JIOJDKHO MPEBBIIATh 15% OT CTOMMOCTH COOTBETCTBYIOIIETO
NPaKTUYECKOTO 3a/1aHusl.

[Ipu OorleHMBAHHUK KayecTBa MOCTPOCHHUS rPadMKOB HAa MPAKTHYSCKOM Type PErHOHATBHOTO
JTana peKOMEHYEeTCs CISIYIONNE KPUTEPHUH.

JInst e AMHCTBEHHOTO rpaduKa:

(2 6amna 3a rpaduk u3 20 6ayUTOB 32 BCe 3aJaHKC)

- pa3Mep U MOAMKUCH OCEH 0,5 6ayna (pazmenst 1 - 4 TaGIHIBI)
- onudpoBKa oceit 0,5 6amra (pazmen 5 TabauIsI)
- HAHECCHHE TOYCK 0,5 6ayna (pazmen 6 TaOIUIbI)
- TUHUS rpaduka 0,5 6anna (pazmen 7 TaOIUIBI)

Jlia nByX rpauKoB:

(3 6anna u3 20 6amoB 3a Bee 3a7aHue — o 1,5 Oania 3a Kaxablil rpaduk)
- pa3Mep U MOAMHUCH OCeH 0,5 6anna (pazaenst 1 - 4 TaGaUITBI)
- o poBKa oceit 0,5 6asna (pasaen 5 TabHIIbI)
- HaHeceHHe ToueK U JuHus rpapuka 0,5 6amna (pasaenst 6, 7 TaOIUIIbI)

[Tpu >TOM Gasiel 3a KaXkabli OJIOK BBHICTABISIOTCS TOJIBKO B TOM CJIy4ae, €CJIU BBITIOJIHEHBI
BCE JIETATU3UPOBAHHBIE KPUTEPUH, OTHOCAIINECS K JaHHOMY OJIOKY U IMOMEYEHHbIE B TaOJIHIle Kak
«TpedoBaHuey». [Ipu oleHKe 3aJaHUI 3aKJIYUTEJBLHOr0 3TaNa KaXKIbIH JeTaTu3UpPOBAHHBIN
KPUTEPUN MOXKET OLEHUBATHCS OTJAEIBHO OT APYTHX.

Jlureparypa
1. M. 1O. 3amsaruaun, KynsTypa nocrpoenus rpaduxos, [Toreniman 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

MeTtoauyeckue peKOMeHAAMHU 110 OlleHKe MOTPelIHOCTel B NPAKTHYECKUX 3aJaHUAX
BCepoccHiicKoii 0JIMMNMAABI IKOJIbHUKOB MO (pr3MKe M KPUTEPHUAX UX OLleHUBAHUS

N3mepenue m060# pu3nyeckoil BETUUMHBI JaeT Pe3ysIbTaT, OTINYAIOUINICS OT UCTUHHOTO
U3-32 HECOBEPILIEHCTBA HAIIMX OPraHOB YyBCTB, MPUOOPOB, & TaKkKe CTaTUCTUYECKOI'O XapakTepa
U3y4aeMbIX SBJICHHH, KOI1a HEKOHTPOJIUPYEMbIE BIMSHHUSA MOTYT MPUBECTU K pa3HbIM pe3yJIbTaTaM
«OAMHAKOBBIX» n3MepeHuil. [IoaToMy HeoThbeMIIEMOH YacTbhiO J1I000ro (hPU3MYECKOr0 HIKCIIEPUMEHTA
ABJISICTCA OLIEHKA IOIPEIIHOCTU MOJIY4YEHHOro pe3yibTara, Tak Kak 0e3 3TOro U3 pe3ysibTaToB
U3MEPEHUI HEBO3MOXKHO CJIeaTh 00OCHOBAHHBIEC BBIBOIBI.

B ycnoBusX HpakTH4ecKOro Typa (PU3WYECKHX OJMMIIMAJ IIKOJBHUKOB (M CBSI3aHHOTO C
HUM J1e(pUIITa BpEMEHHN) TPeOyeTCs OLIeHKA MOTPEIIHOCTH 0 MOPSAIKY BETHYNHBI (OTKIIOHEHHE OT
MPAaBWJILHOTO 3HAYCHHUs He Ooyiee yeM B 3 pasa) oObIM pa3ymMHBIM crocobom. Hmxke maercs
IepevYeHb OCHOBHBIX METO/I0B OLIEHKH MOIPEIIHOCTE U KPUTEPUH OLIEHUBAHMSL.

bosee noapoOHy0 HH(pOpMALHIO O CIOCOOAX OLEHKU MOrPEIIHOCTEH MOKHO NMPOYUTATH B
OJTHOM U3 y4eOHBIX mocoowmii [ 1-5].

1. OcHOBHBIE METO/IbI OIIEHKH MOTPElIHOCTEN

1.1. O0mas cTpaTerusi OLeHKH NOrPelIHoCTel

B ycnoBusx nedummra BpeMEHHM TpeAsiaracTcs  CIEAyIomas CTpaTerusi OLEHKH
IIOTPEUIHOCTEM.

JUig npsIMBIX U3MEPEHHUM OLIEHUBAETCSl TOJIBKO MPUOOpHAs MOTPEIIHOCTh, KOTOpas 3aTeM
HEePEeCUnTHIBACTCS B MPUOOPHYIO MOIPEIIHOCTh PACYETHBIX BeNMUUH. CTaTucThueckas (ciyvaiiHas)
HOrPEIIHOCTh OLIEHUBAETCs MO pa30dpocy KOHEYHOM BenuuyuHbl. [loiHast mOrperHocTb KOHEYHOH
BEJIMYMHBI OLICHUBAETCS KaK «CyMMay MPUOOPHON M CTaTUCTUYECKOM.

Ecnu cratuctuyeckasi OrpeliHoCTh NPSMOTO U3MEPEHUs CHIIBHO MPEBBINIAET NPUOOPHYIO
U UMEETCsl IOCTaTOYHO BPEMEHH M PECYPCOB JUIsl IOBTOPEHUS KaX/10T0 OIbITa HE MeHee 3-X pas3, TO
MOKHO BBIYUCIIUTH CTATUCTHUYECKYIO MOTPELIHOCTh JUISl MPSAMBIX U3MEPEHHM, MOJy4YUTh MOJHYIO
MOTPENIHOCTh MPSAMBIX U3MEPEHUN U 3aTe€M IepecuuTaTh €€ B IOJIHYIO MOTIPEIIHOCTh UTOTOBOU
BEJIMYMHEI.

1.2. Ouenka npuOOPHOI MOrPeNIHOCTH MPSMBIX H3MepeHu i

N3-3a HecoBeplIeHCTBA M3MEPUTENBHBIX MPHOOPOB pe3yJbTaThl W3MEPEHUN HaM Bcerja
U3BECTHBI C OMPEETICHHOM NorpemHocTbo. Pa3ymHast oneHka mpruOOpHO MOTrPEeIHOCTH SBISIETCS
CIIEQYIOLLEH:

1. TlorpemHocTs H3MEpSEMbIX BEIUYMH MOXXHO MpPUHUMATh paBHOW II€HE [JeNIeHUs
M3MEPUTENIbHOTO Mpudopa (3a UCKIIFOUEHUEM HECKOJIBKUX CIIy4aeB).

2. Jlns cTpenoyHBIX MPUOOPOB MOTIPEUIHOCTh OMNpENeNseTcs Kak IMpPOMU3BEACHME Kiacca
TOYHOCTH Ha Tipeaen uaMepenus. [Ipu 3ToM jgomyckaercss IpUHUMATh MOTPEIIHOCTh CTPEIOYHOIO
npulopa paBHOM LIEHE JIETECHHUS.

3. Jng 1mu@poBBIX HU3MEPUTENBHBIX NPHUOOPOB pPa3yMHBIM 3HAYEHHEM IOTPEIIHOCTH
IPSIMOTO U3MEPEHMSI SBISAIOTCS 3 €IMHUIBI TIOCIEIHETO pa3psiga, HO HE MeHee 1% oT usmepsaeMon
BeNMYMHBL. Jlydiie cipoCUTh y JKIOpH O MOTPELIHOCTH BBIIAHHOTO BaM LU POBOro mpudopa.

4. B HEKOTOpPBIX CllydasiX METOJ U3MEPEHUI HE MO3BOJISAET UCIOIb30BaTh N3MEPHUTEIbHBIN
npulop C 3asBICHHON TOYHOCTHIO. Hampumep, npsMoe n3MepeHue auaMmeTpa IaphKa JTUHEHKON
WIM U3MEpPEHHE BPEMEHH JJIEKTPOHHBIM CEKYHJIOMEpPOM, 3allyCKaeMbIM U OCTaHaBIMBAEMbIM
yelloBeKOM. B Takux ciyyasx 3HayeHHE MOTPEIIHOCTH NPSIMOro M3MEpeHHsi OyJeT MpeBbILIaTh
MOTPEIIHOCTh U3MEPUTENHHOI0 IPUOOpa M OLIEHUBACTCS U3 Pa3yMHBIX COOOpaKEHUIH.
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1.3. Crioco0bl OLIEHKH MOTPelIHOCTel BHIYNCISIeMbIX BeJIUYUH

[TorpemHocTb BBIYUCISAEMBIX BEIMUNH MOKHO OLEHUBATh 110 CJIEIYIOIIHUM IIPABHIIAM:

1. Meron rpanun. IlorpentHocTs pacdeTHON BEIWYMHBI ONPEIENSIETCA KaK MOJIYpa3HOCTb
€€ MaKCMMaJIbHO U MUHUMAJIbHO BO3MOKHBIX 3HAUEHHH, MOJYYEHHBIX C Y4YE€TOM MOIPEUIHOCTEN
M3MEPEHHBIX (MM BBIYMCIEHHBIX paHEEe) BEIUYHH.

2. Ilepecuer mo mpocteiM (opmynam. Ilpu crokeHUM BeIMYMH CKIAIBIBAIOTCS HX
a0COIOTHBIE TOrPEUIHOCTH, a NPU YMHOXEHHM WIM JEJIEHUHM — OTHOCHUTENbHBIE. Jlomyckaercs
BMECTO CJIOKEHHUS IMOIPEIIHOCTEN BBIUUCIATh KOPEHb U3 CYMMBI UX KBaJIpaToOB.

3. Ilepecuer yepe3 uacTHble NMpPOU3BOAHBIC. PacueTHas (dopmMmyna paccmaTpuBaeTcs Kak
(bYHKIHS HECKOJBKUX NEpEeMEHHBIX. [lorpenHocTh onpenensercs: Kak KOpeHb U3 CyMMBbI KBaJIpaToB
BKJIQJIOB KaKJOM IIEPEMEHHOM B IIOIPEIIHOCTh pACYeTHOM BEIWYMHBL. BKiax nepeMeHHOU
BBIYUCIISICTCS KaK MMPOM3BEJCHUE YaCTHON MPOU3BOIAHOM MO JTaHHOW IMEepeMEHHOW Ha aOCONIOTHYIO
IIOTPELIHOCTh JAHHOM NepeMEHHOM. [[0mycKaeTcss BMECTO KOPHS M3 CyMMBbI KBaJpPaTOB BBIIOJIHATH
pPsIMOE CYMMHPOBAHHUE.

1.4 OueHka CTATUCTHYECKON MOTPEeNIHOCTH

W3-32 BO3MOXHBIX HEKOHTPOIUPYEMBIX CIy4alHBIX (PAKTOPOB pe3ynbTaThl Pa3HbBIX
9KCIIEPUMEHTOB, BHITIOJHEHHBIX B OJJMHAKOBBIX YCIOBHSIX, MOTYT OKa3aThCs pa3HBIMU (HAIPHUMED,
JAIIBHOCTh TI0JIETa «OJMHAKOBBIX» CHApSIOB MOXKET MEHAThCA OT BBICTpPENla K BBICTPEIY).
Benuuuna, omnuceiBaromias BO3MOYKHBIE OTKJIOHEHHS M3MEPEHUN H3-3a BIUSHUS CIydalHbIX
(akTOpOB, HA3BIBACTCA CTATUCTUYECKOW (MM CIIy4ailHOM) MOrpemHocThio. s OlleHKM Takou
HOTPEIIHOCTH HEOOXOIMMO BBIIIOJIHUTH HECKOJIBKO M3MEpPEHUI (PU3NYECKOW BETUYMHBI (HE MEHEe
5-6). HaumGomnee mnpaBUIBHBIM METOJOM C TOYKH 3PCHHUS TEOPUH IOTPEITHOCTEeH ObUIO OBl
BBIIIOJIHEHUE KaXOTO OIbITa HECKOJIBKO Pa3 B OJJMHAKOBBIX YCIIOBUAX M OLEHKA CTATUCTHYECKOU
MOTPENIHOCTH KaXK10i n3MepsieMoil BennunHbl. Ha npaktuke 310 TpeOyeT 04eHb MHOTO BpEMEHU U
CHUJI, IO3TOMY B YCIOBHUAX OJIMMIINAJAHOTO 3KCIEPUMEHTA JOIYCKAETCS OLIEHUBATh CTATUCTUYECKYIO
MOTPENIHOCTh MO Pa3dpocy 3HAYEHMI UTOTOBOW BEIMYUHBI (KOTOPYIO TpeOyeTcs HailTh B padore),
MOJIyYEHHBIX B OIbITaX, BBIOJIHEHHBIX IPU Pa3HbIX HauaIbHBIX YCIOBUSX.

OneHka CTaTUCTHYECKON MOTPEIIHOCTH MOKET OBITh BBIIOJHEHA OJHUM M3 CIEIYIOIINX
METO/I0B:

1. Ilomypa3HOCTP MAaKCUMaJIbHOTO M MHUHHUMAJIbHOIO 3HAYEHWH BEIMYMHBI NPH YCIOBUU
VCKJIIOYEHMSI SIBHBIX IIPOMAXOB.

Xlxi—x . Y x;
2. Ax = %, I7ie X; — pe3yJbTar I-ro ombITa, N — KOIMYECTBO ONBITOB, X, = T‘

3. CpenHee KBaJpaTHUYHOE OTKJIOHEHHE OT CPEIHEr0 3HAUE€HUS BEJIMYHMHBI (B TOM YUCIIE JUIS
METO/1a HAUMEHBIINX KBaAPaTOB).

1.5 OuneHnka noTHOM MOrPeIHOCTH

[TonHas morpenrHOCTh MOKET OBITh HalIeHA KaK

1. Cymma npubOpHON U CTAaTUCTUYECKON MOTPEIIHOCTEN.

2. KopeHb 13 cyMMBbI KBaJApaTOB NPUOOPHOI U CTATUCTUUECKON MOTPEIIHOCTEH.

3. Ecau onHa M3 morpemiHocTeid Oosiee yeM B TpU pa3a OTIMYAEeTCd OT JAPYrod, TO
JIOITyCTUMO MIPUPABHUBATH MOJIHYIO MOTPEIIHOCT OOJIBIIEH.

4. Ecnin BenuuuHa HaljgeHa W3 rpaduka, TO €€ IOJIHAs MOTrPEIIHOCTh MOXKET ObITh
orpezeNieHa Kak IOJypa3HOCTh MaKCHUMajlbHO W MHUHUMAJIbHO BO3MOXKHBIX 3HAYEHHUH s
MHO’KECTBA JINHUW, KOTOPbIE MOTYT OBITh IPOBEEHBI [0 SKCIIEPUMEHTAILHBIM TOUYKaM C YY€TOM HX
pa3dpoca 1 pa3MepoB KPECTOB MOTPEIIHOCTEM.
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2. Kputepuu onieHMBaHUS OLEHKH MOTPElIHOCTEH

Bannel 3a omeHKy morpemHocTeil He MOryT mpeBbimaTth 10% oT MakcuManbHOro Oania 3a
3amady. [lomHblii Oannm 3a OLEHKY MOTPEIIHOCTH BBICTABISIETCS HPU COOJIIOJICHHM CIETYIOLIHX
YCJIOBU:

1) sBHBIM 00pa3oM YyKa3aHbl aJIeKBATHBIC IMOTPELIHOCTH H3MEpSEMBIX BEIUYHUH,
UCIOJIb3YEMBIX IIPH MTOJyYEHUH PE3yIbTaTa;

2) NpennoXKEeHHbIM METOJA pelIeHus 3aJauyd SBJIAETCS JOIYyCTUMBIM (OLIGHEeH Oaiiamu,
OTJIMYHBIMU OT HYJIAA);

3) BBINIOJHEHHbIE U3MEPEHUS SBIIAIOTCA KOPPEKTHBIMU (OLEHEHbI 0aJlllaMU, OTJIIMYHBIMHU OT
Hyzs);

4) wuroroBas pacuerHas (opMmylia HE COACPKHUT CYIIECTBEHHBIX OIIMOOK (IOITycKaeTcs
OIIMOKa TOJIBKO B YUCIOBOM KOI(PPUITMCHTE UK 3HAKE),

5) olLieHKa MOTrPEIIHOCTH BBIIIOJIHEHA OJJHUM M3 METOJIOB, YKA3aHHBIX B II. 1;

6) yuTeH BKJaJ B MOIPEIIHOCTh W MPUOOPHON M CTAaTUCTUYECKOH morpemHocredl (JInb6o
YKa3aHO Ha MaJOCTh OJHOM U3 HUX, JINOO OLIEHKA CTATUCTUYECKOH MOTrpelIHOCTH HEBO3MOXKHA);

7) NOIy4YEHHOE 3HAYEHHUE MOTPELIHOCTH OTINYACTCs OT MPaBUIIBHOTO IS UCIOJIb30BAHHOTO
MmeToza He Gojiee yeM B 3 pasa.

Ha 3akmrounTensHOM 3Tare HEBBINOJIHEHHME JII0OOr0 M3 IMEPEUMCICHHBIX BBILIE YCIOBUN
NPUBOAUT K BbICTaBJeHHI0 () 6a/IOB 32 OLIEHKY MOTPENIHOCTH. Ha 3aKII0unTeIbHOM dTare MOKET
IPUMEHSThCS OoJiee ieTalbHasl 1Kaja OLEHUBAHUS.

Jlureparypa
1. AXO. BeprynoB, M.IO. 3amsartaun, [eiictBus ¢ npuOIMKECHHBIMU BEIHMYMHAMHU.
[Torpemnocts. @ustex auieit um. C.I1. Kanuer. 2021 — 37 c.
2. MJI. Kapmano, «Pacuer mnorpemHocTeldi B IIKOJIbHOM (PU3UYECKOM MPAKTHKYME),
http://new.rys2.ru/phys_metod .
3. A.A. JIykpsHOB «JKcriepuMeHTanbHast pusuka. 8 kimacen. M.: MOTH, 2019 — 126 c.
4. C.B. Kapmasun «becenpl o onumnuaanoMy skcriepuMerTy» https://t.me/urokSminut
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[Tpunoxenue 4

Knacc

3amaua Ne

Aynuropwus, psi, MECTO

Bomnpoc:

Buumanwue! PaCCManI/IBaIOTC}l BOIIPOCHI TOJIBKO ITO YCJIOBHIO 3a/Ja4y, HO HE MO PCHICHULO.

baank Bonpocos

Buumanue! Chopmynupyiite Bonpoc Tak, YTo0bI Ha HEr0 MOKHO ObLIO AaTh OTBeT «/la» uimn «Her».
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[Tpunoxenue 5

BEAOMOCTBb OHEHUBAHUSA PABOT YYACTHUKOB OJIMUMIINA JIbI

9-ii KyIacc
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
112 ¢ 112(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
112 . 112(3(4|5
HTYp TyYp
Hpez[cenaTenb KIOpHU
(D.1.0.) (noonucy)
Cekperapb
(D.1.0.) (noonucy)
UiteHs! XK1OpHU
(D.1.0.) (noonucv)
(D.1.0.) (noonucv)
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