2.19. ®uzuka
TpeOoBanuss K OpraHM3alu¥ M NPOBEICHMI0 PErHOHAJIBHOIO 3TANA BCEPOCCHHCKOM
OJIMMITHA/bI IIKOJBHUKOB N0 ¢u3nke B 2024/25 yyeOHOM roay yTBep:KAeHbl Ha 3aceJaHMH

HEeHTPAJbHOI TMpeAMeTHO-MeToAuYecKoi Komuccuu 1o ¢usuke (IIporokoan Ne 9 or

14.09.2024 r.).

1. O6mue moJioxKeHUs

1.1. Hacrosmme TpeOoBaHHUS K MPOBEACHHIO PETHOHAIBHOTO JTama BCEPOCCHHCKOMN
OJIUMITUAbI IIKOIBHUKOB (nanee — BcOLLl, onumnuana) no ¢pusnuke cocTaBiIeHbl B COOTBETCTBUU C
ITopsinkoM HpOBEACHUS BCEPOCCUMCKOW OJIMMIIMAJbI IIKOJIBHUKOB, YTBEPXKACHHBIM IIPUKA30M
MunucrepcrBa npocBenienus Poccuiickoit ®@enepaunu ot 27 HosOps 2020 r. Ne 678 «O06
yrBepxkaeHun [lopsiika mpoBeaeHus: BCEPOCCUICKON OMMITHAIBI IITKOJIBHUKOB).

1.2. KoHcynbTaniud Mo BOMpPOCaM OPTraHU3alMM M TPOBEACHUS PErHOHAIBHOIO JTamna
BCEPOCCUMCKON OJNMMIIMAIbI HIKOJbHUKOB MO (PU3MKE MOXHO IOJYYUTh IO 3JEKTPOHHOM IOYTE,
obparuBmmch 1Mo azapecy physolymp@gmail.com B meHTpaabHYIO MNPEAMETHO-METOANYCCKYIO
komuccuro (nanee — [{TIMK).

1.3. Ins ywamuxcs 7 u 8 KIAcCOB MPOBOJUTCS Bcepoccuiickas onummuanga um. [x. K.

Makcsemna (cM. 1. 7).

2. Ilopsanok nNpoBeieHUsI COPEBHOBATENbHBIX TYPOB

2.1. PeruonanpHblii 3tan BcOIl mo ¢usuke NpoBOAWUTCS B CPOKH, YCTAHOBIIEHHBIE
MunuctepcTBOM TipocBerieHus: Poccuiickoit denepanun B TeueHue 2 (IByX) JTHEH.

2.2. BpeMs Hauana TEOpETHYECKOro Typa peruoHaigbHoro stanma BcOIll mo ¢usuke
YCTaHABIUBAETCA C yYE€TOM YacCOBBIX IIOSCOB B COOTBETCTBUM C PACIUCAHUEM PErHOHAIBHOIO
JTana, HanpasysieMbIM MUHHCTEPCTBOM IpocBelieHus Poccuiickon @enepannu.

2.3. TeopeTHuecKkuil U MPAKTUYECKUN TYphl MPOBOJATCS B pa3HbIE JHHU: B MEPBBIM JI€Hb —
IIPaKTUYECKHUN Typ; BO BTOPOM IEHb — TEOPETHUECKUM TYP.

2.4. Teoperndyeckuil Typ BKJIIOYAET BBINOJIHEHHE YYAaCTHUKAMHU NMHCbMEHHBIX 3aJaHHUN IO
pasNMYHBIM TeMaThKaM ydeOHoro mnpeamera «®dusuka» M HPOBOIUTCA OTICIBHO AN Tpex
BO3pacTHbIX rpymir: 9 knacc, 10 knacc u 11 kmacc. Bo3moxkHass TemaTuka 3a1ad COOTBETCTBYET
nporpamme BcOIIl o pusuke u npusenena B [Ipunoxxennn 1.

2.5. KommuiekT 3a1aHuii TEOPETHUECKOTO Typa COCTOMT U3 5 3a1ad, pazpadoranusix L{ITMK.

2.6. JlnnTenbHOCTh TeopeTudeckoro Typa cocrasisieT 300 MHUHYT A BCEX BO3PACTHBIX

rpynn (9 knacesl, 10 kimacesl u 11 xmaccsrn).
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2.7. IlpakTuyeckuil Typ BKIIOYAET BBINOJHEHUE YYACTHUKAMHU HSKCIEPUMEHTAIbHbBIX
3aJaHHi 10 Pa3IMYHBIM TeMaTUKaM y4ueOHOro mpeamMera «DPH3UKa» U MPOBOIUTCS OTAEIBHO IS
TpeX Bo3pacTHbIX TIpymnm: 9 kmaccesl, 10 kimaccel m 11 kiaccel. Bo3MokHas Temartuka 3amay
cootBeTcTBYyeT nporpamme BcOIll o ¢usuke u npuseacHa B [Ipmioxenun 1.

2.8. KommuiekT 3agaHuil MPaKTHYECKOro Typa COCTOMT M3 1 miu 2 3amad, pa3paboTaHHBIX
HITMK.

2.9. Ecnu 3a1a4 IpakTU4eCKOro Typa 2, TO 3aJa4y BBIIOJIHAIOTCA 110 OYEPEH C IIEPEXOJOM.
JIMUTENbHOCTh BBIIOJIHEHUS OJHOM 3aJla4yd MPAKTUYECKOro Typa coctaBiseT 140 MUHYT aiid Bcex
Bo3pacTHbIX rpymm (9 kmaccel, 10 kmaccer 11 kmaccer). [To ucTeyeHMM BpEeMEHHU BBITIOJIHCHHUS
OJIHOHM W3 3ajad jenaeTcs mepepblB Ha 20 MUHYT JJIE CMEHBI HCIIOJIb30BAHHOTO O0OpYIOBaHUS,
3aMEHbl PAacXOJHBIX MaTepUaAIOB U IE€pexoja YYaCTHUKOB OJIMMIIMAJbl HAa HOBBIE I10CAJ0YHbIE
Mecta. Ecnu 3a7aya npakTUYECKOro Typa OJHA, TO IJUTEIbHOCTh Typa cocTaBisieT 280 MUHYT, U
TYp BBINOJHsETCS 0€3 mepexoa.

2.10. Ilpu BBINONHEHUU 3aJaHUM MPAKTUYECKOTO Typa YYaCTHUKHU HE BIPABE IOJb30BaTHCS
B KAQ4eCTBE KCIIEPUMEHTAIHLHOTO 000PYAOBaHMS MTPUHAICKHOCTSIMHU, HE YKa3aHHBIMU B YCIIOBHH
3a/1auu.

2.11. ITpu odopmieHnn pemeHui 3aad MPaKTUYECKOT0 Typa CIeAyeT PYKOBOACTBOBATHCS
MeToanuecKUMH PEKOMEHIAIUSIMH 110 OIICHWBaHUIO O(OpMIICHUSI TpaUKOB Ha MPAKTHYECKHX
Typax BCEPOCCHICKOHN OJIMMITHAABI IKOIBHUKOB 1O (usuke ([Ipunoxenue 2) u Meronnyeckumu
PEKOMEHJAUMAMH [0 OLEHKE IMOrPEIIHOCTEl B MPAaKTUYECKUX 3aJaHUAX BCEPOCCUNCKOU
OJIUMITMAJIBI IIKOJIBHUKOB 110 (pU3MKe U KpUTepHsx ux oueHusanus (IIpunoxenue 3).

2.12. IlpakTHyecKkuil Typ MPOBOJUTCS B COOTBETCTBYIOIIMX MOMEUICHUX, MPEABAPUTEIHHO
BbIOpaHHBIX OPTaHU3AaTOPOM perruoHanbHoro stana BcOIll.

2.13. IIpoBeeHUIO MPaKTUUECKOIO Typa J0JKEH NPEAIIECTBOBATh HHCTPYKTAXX YYaCTHUKOB
OJIUMITMAJIBI IO TEXHUKE OE€30MaCHOCTH, TEXHUKE (PU3NUECKOT0 IKCIIEPUMEHTa, ITpaBUiIaM paboThI C
U3MEpUTENIbHBIMU NTpHOOpaMu 1 o0opynoBanueM. KoHcynbralys npoBOAUTCS WIEHAMU JKIOPH.

2.14. B nepuoj npoBeneHusl NMPaKTUYECKOro Typa OpraHU3aTOpaMHM PETHOHAJIBHOTO 3Tara
BcOII oGecnieunBaercsi 6€30MaCHOCTh YYaCTHUKOB U UX MEIUIIMHCKOE 0OCTyXMBaHUE (B ciydyae
HEOO0X0MMOCTH). 3a HecoOJIoACHHWE TMpaBWJI TEXHUKH O€30MacHOCTH TPH  BHIIOJIHEHUH
MPAKTUYECKUX 3a/JaHUN YYaCTHUKH MOTYT OBbITh yJajeHbl C MecTa MPOBEACHMSI MPAKTHUECKOIO
Typa C COCTaBJIEHUEM IPOTOKOJIA O HApYIICHHWU. YYacCTHHKaAM, yIaJEHHBIM C MECTa MPOBEJIEHUS
NPaKTUYECKOT0 Typa 3a HECOOJIOJeHHE IMPaBHJ TEXHUKU OE€30MaCHOCTH, MO PELICHHIO >KIOpPH
MOXET OBITh BBICTaBIIEHa OlleHKa () 0aJIIoB 3a yyacTue B JaHHOM Type.

2.15. Bo BpeMsi TypOB Y4YaCTHUKH OJIMMIIMAABI JOJDKHBI CHUAETh MO OJHOMY 3a CTOJIOM

(mapToit).
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2.16. OprkomMuTeT 00€CTIeUnBaET PACCAJAKy YUaCTHHKOB TaK, YTOOBI 32 COCETHUMHU CTOJIAMHU
M0 BO3MOXXHOCTH CHJCIH Yy4Yalldecs Pa3HBIX KJIAcCOB W M3 PA3IMYHBIX MIKOJ WJIM YYaCTHUKU
OJIMMITUABI OBUTH OTPAXKIICHBI IPYT OT JIpyra CIeNUaIbHBIMU 3alUTHBIMU YKPAHAMHU.

2.17. IlpencraButens opraHu3aTopa OJNMMIIMAIbI 3aMUMCHIBACT BpeMs Hayaida U OKOHYAHUS
TypOB Ha KIACCHOM JOCKE B IIOMEIIEHHWH, B KOTOPOM HpoBOAATCS Typbl. llpencraButens
OpraHu3aTopa OJMMIIAAbl HAIIOMUHAET YYaCTHUKAM O BPEMEHH, OCTaBIIEMCS 0 OKOHYaHUSA TYpa,
3a 30 MuHyT, 32 15 MuHYT 1 32 5 MuHyT. Jlonyckaercs moka3 oOpaTHOro OTcuéTa BpEeMEHH Typa Ha
AIEKTPOHHOM JKpaHe.

2.18. Ha TeopeTHYeCKOM U MpaKTUYeCKOM Type uepe3 30 MUHYT MOCJIE€ €ro Havajia
YYaCTHUKH OJIMMITMABI MOTYT 33/1aTh BOMPOCHI MO YCJIOBUSAM 3aj1ad (B mUcbMeHHOU (opme). s
3TOTO y MPEACTABUTENS OPTaHU3aTOPa OJIMMITUABI JTOJKHEI ObITh B HATMYUU OJIAHKH TSI BOITPOCOB
(ITpunoxenue 4). OTBETH Ha COJIEPKATENbHBIE BOIMPOCH 03BYUHBAIOTCS YJICHAMH KIOPH ISl BCEX
Y4aCTHUKOB JaHHOU Napaieny. Ha HeKkoppeKTHbIe BOIPOCHI WIIH BOIIPOCHI, CBUIETENHCTBYIOIIHNE O
TOM, YTO YYaCTHUK HEBHUMATEIIFHO TPOYHUTAT YCIIOBHE, CIEAYeT OTBET «0e3 KOMMEHTapHEBY.
JKropu npekpariaer mpuHAMATh BONIPOCHI 32 30 MUHYT 0 OKOHYAHUS Typa.

2.19. Ha npakTrueckoM Type OTBEThI Ha BOIPOCHI MO paboTe 000pyI0BaHUS MIPOU3BOIATCS
B MUCbMEHHOU (hOopMe B TEUEHHUE BCETO Typa.

2.20. IIpeacraBuTenb OpraHU3aTOpa OJIUMITHAIBI B IOMEUICHUSAX MPOBEACHUS TYPOB MOMXKET
UCTIOJIB30BaTh cMapT(oH/mIaHmeT Uit nepeaadn Gororpaduu 3a1aHHOTO YYACTHUKOM BOIPOCA B
JKIOPH PErHOHAIBHOIO Tara.

2.21. Odopmiienne pemieHui 3aJaHuil OTUMIIHNAIBI AT TEOPETHUECKOTO U MPAKTUYECKOTO
TYpOB TPOHMCXOIUT B TMHCbMEHHOW (opme. He momyckaercs MCIONb30BaHWE PYYKH C KpacHOH
nacToit st oopmiieHUs perieHui. JomoJHUTEeNbHBINA YCTHBIA OMIPOC HE JAOMYCKAETCA.

2.22. Y4acTHUK ONUMMHUAMABI O0S3aH 10 MCTEYEHHS OTBEIEHHOTO HAa Typ BpEMEHH CHIaTh
cBO1O paborty. IlpencraButens opraHuzaTopa OJMMITHAIBI MPOBEPSET COOTBETCTBHE BBIIAHHBIX U
CIAHHBIX JINCTOB. YUYaCTHUK MOXKET CIaTh pabOTy JOCPOUHO (HO HE paHee YeM depe3 2 Jyaca IMocie
Havyaya Typa u He panee 9:00 Mo MOCKOBCKOMY BPEMEHH ), MOCJIE Yero JOKEH He3aMeTUTEIIbHO
MOKHUHYTh MECTO MPOBEICHUS Typa.

2.23. CBsa3p xtopu perumoHanpHoro dtana BcOIIl ¢ IHIIMK ocymectBisiercs B
mecceHmkepe. Ccpiika JUTsl TMTOAKITIOYCHUST M MHCTPYKIIMH HANPABIISIFOTCS BMECTE C KOMILIEKTOM

3aJaHuH.

3. Kputepuu u MeTOAMKA OLIEHUBAHUS OJTMMIMATHBIX 32 JaHUI
3.1. OnenuBaHne KadecTBa BBIMOJTHEHUS YYACTHUKAMHU TEOPETUUYCCKUX M TMPAKTHUYCCKUX

3aIaHU OCYIIECTBISICT JKIOpPH perrnoHanbHoro stama BcOIl B cOOTBETCTBUM C KPUTEPHUSIMH U
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METOJMKOHN OIICHHBAHUS BBITIOJIHCHUS OJMMITMAIHBIX 3aJaHui, paspadoranHeix L[[IIMK, ¢ yuetom
OTIpeNieNIeHus] BBICIIEro Oama 3a KaXJIoe 3aJaHue OTAENbHO, a Takxke OOIIed MaKCHUMalbHO
BO3MOXKHOH CyMMO# OayijioB 3a BCe 3aJjaHus U Typhl. JlomyckaeTrcs Halu4ue 3a1a4i HAYYHOU WIIH
HaYy4YHO-TEXHMUYECKONH TEMAaTHKH C OOJbIIMM YHMCIOM BOIPOCOB. B 3TOM ciydae Oamibl Mexay
3aJjauaMH MOT'YT OBbITh paclpe/ieleHbl HEPAaBHOMEPHO.

3.2. XKropu olLileHMBAET 3aIlUCH, IPUBEAEHHBIMU B YUCTOBUKE. YEPHOBUKH HE IIPOBEPSIFOTCS.

3.3. IlpaBunbHbBI OTBEeT, NpPUBEAEHHBIM O0€3 000CHOBAaHMS WJIM TIONYyYCHHBIA W3
HENPAaBWIBHBIX PAacCyXXICHWM, HE yduThIBaeTcs. Eciau 3anada peleHa He MOJHOCTBIO, TO dTalbl €
pEILIEHNUs OLICHUBAIOTCSI B COOTBETCTBUU C KPUTEPUSAMU OLICHOK 110 JaHHOU 3aJaue.

3.4. Kputepun ¥ METOAMKA OLIEHUBAHUS JIOMYCKAIOT OLEHMBaHHE ¢ Iarom He menee 0,5
6amuta. Oxpyrienue 0amIoB MO0 UTOTaM MPOBEPKH HE TPOU3BOIUTCH.

3.5. Ilpu ollcHMBaHUM BBIITOJIHEHHBIX OJIMMIIMAIHBIX 3aJaHH, PEIICHHBIX B COOTBETCTBUH C
aBTOPCKHUM I10JIXOJIOM, HE JOIYCKaeTCsl BHICTABICHHE Oa/lIOB, HE MPEJYCMOTPEHHBIX KPUTEPUSIMHU
¥ METOJIMKOM OIICHWBAHUS BBITIOJHEHHBIX OJMMITHAIHBIX 3a/1aHui, pa3padoTannbix LIIIMK.

3.6. Ilpu oneHMBaHUM BBINOJIHEHHBIX OJMMIMAIHBIX 3aJlaHUl, PEUIEHHBIX METOJIOM,
OTJMYHBIM OT aBTOPCKOrO, JONYCKaeTcsi pa3paboTKa OTAEIbHBIX KPUTEPHUEB M  METOJUKHU
oueHuBaHus. Kpurepuu n MeToauka OLEHHBAaHUS pa3pabaThIBAIOTCS JKIOPH PErHOHAIBHOIO 3Tana
BcOIll, yrBepsknaroTcs mpeiceaTeseM KI0pH peruoHaIbHOTO dTara u cornacyrotes ¢ LIIIMK.

3.7. Bce nomeTrku B pa0OTe€ y4YaCTHHMKA WIEHBI KIOPU JAENAIOT TOJIBKO KPACHOM MacTOM.
bannbel 32 mpoMekyTOouHbIE BBIKJIAJAKH CTaBATCS OKOJO COOTBETCTBYIOIIMX MeCT B pabore.
HToroBas oleHKa 3a 3a/1a4y CTaBUTCS B KOHIIE PEIIEHUS U 3aBEPSIETCS MOANKUCHIO POBEPSIOLLETO.

3.8. Jns xoopauHauuu paboOThl MO MPOBEPKE BBHINOJHEHUS YYaCTHUKAMH 3aJaHUN
npeJiceaaTenb KIOpU B KaXJI0M Kjlacce Ha3HauyaeT OTBETCTBEHHOTO 3a JIaHHBIN Kjacc (BO3PAacTHYIO
IpyIIy) U3 YHCIIA YICHOB XKIOPH.

3.9. Onenka paboT KaXJIOro y4yaCTHHKA OCYILIECTBIISIETCSI HE MEHEe YeM JByMs WieHaMHU
KIOpH. B ciiydae pacxoxkIeHus HUX OIIEHOK BOIPOC 00 OKOHYATENbHOM OIpeAeieHUH OalioB,
BBICTABJIIEMBIX 32 BBINIOJIHEHUE 3aJaHUN, ONpenensercd NpeaceaareneM XKIOpH, JU00 Mo ero
PELIEHUIO OCYLIECTBIIIETCS TPEThS ITPOBEPKA.

3.10. Pe3ymbraThl mpoBEepKHM pabOT YYACTHMKOB OJMMIIMAIbI WIEHBI JKIOPU 3aHOCAT B
CBOJIHYIO TaOJMIy olleHMBaHMs paboT ywyacTHUKOB onuMmmnuazsl (IIpunoxenue 5) u mepenator B
Oprxomwurer.

3.11. Ilo TeopernyeckoMy Typy MAaKCHUMajbHas OILIEHKa pe3yJbTaTOB YYacCTHHKA
ompenensercs apudmeruyeckoil cymmol Bcex 0ayuIOB, TOJYYEHHBIX 32  BBIINOJHEHUE

OJIMMITHA/THBIX 3aJ]aHUH, KOTOpas He JOJKHA TpeBbimaTh 60 6amios.
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3.12. Tlo mnpakTH4ecKOMY Typy MaKCHUMajibHas OILIEHKa pe3yJbTaTOB y4YacCTHUKA
ompezensercs apugMeTHIeCKoi CyMMOi Bcex 0asioB, TOTYyYEHHBIX 32 BBHITIOJHEHUE 3aJaHUA, U HE
JOJKHA MpeBbImaTh 40 6amios.

3.13. MuHumanbHas OlEHKa 3a BBIIIOJIHEHUE JIF000T0 3aJlaHusl KaK TEOPETUUYECKOro, TaK U
MPAKTUYECKOTr0 TYPOB HE MOKET ObITh HIKe () 6aiIoB.

3.14. Tlocne okOHYaHUS TPOIEAYPHI ICKOTUPOBaHUS pabOT CBOAHAS TabIUIa OlEHUBAHUS
paboT yYaCTHUKOB OJIMMITHA/IBI TIOJIITUCHIBACTCS MIPEACEIATENEM KIOPH.

3.15. Pe3ynbTaThl BBHINOJHEHHUS YYACTHUKAMU OJUMMIMWAIHBIX 3aJlaHUl BHOCSITCS B
PEUTHHIOBYIO TaONMIly MHAUBHAYAIBHBIX PE3yJIbTAaTOB YYaCTHUKOB pernoHanbHoro stama BcOIl
2024/25 ydebHoro rona mo ¢usuke mo kmaccam 9, 10 u 11 B COOTBETCTBUU C BBIOJIHICMBIMHU

OJIMMITMaAHBIMU 3a1aHUSAMU.

4. Onucanue npouexyp aHAJIN3a OJTMMIIHAJAHBIX 32IaHUI, MX PELICHUH U NMOKa3a pador

4.1. Ananu3 3amaHuil U 1oka3 pabOT MPOBOIATCS ISl TEOPETUUYECKOTO U MPAKTHYECKOIO
Typa.

4.2. Bce y4acTHUKH OJMMIIMA/IbI Ha CIEAYIOMUN EHb MOCIIe MPOBEACHUS Typa OJMMITUAIbI
MOTYT O3HAKOMHUTBCS C ABTOPCKUMHU PEUICHHSIMH W TPEIBAPUTEIBHONW CHCTEMOM OIlCHHBaHUS

3aJjaHMii TYpOB B X0JI¢ OHJIaiH-pa30opa Ha caiite https://0s.mipt.ru.

4.3. OcHoOBHas 1elib NPOLEAYPbl aHaIW3a 3aJaHuil — HHPOPMHUPOBATH YYACTHHUKOB
OJIMMITUABI O MPABUIIBHBIX PEUICHUSIX MPEIIOKEHHBIX 3a/1aHUl, OOBSICHUTh TUIHYHbIE OIIUOKUA U
HEJ0YeThl, MPOMHPOPMHUPOBATH O CHUCTEME OILICHHWBAaHUA 3alaHui. AHamu3 paboT MOXKET OBbITh
MPOBE/ICH KaK B OYHOM, TaKk U AUCTaHIIMOHHOU ¢dopme. Pemenne o popme mpoBeneHus aHaiamsa
3a/laHuil IPUHUMAET OpPraHu3aTop peruoHaibHoro 3tana BcOILl.

4.4. Bo BpemMs aHanu3a 33JaHUI YYaCTHUKHU OJIMMIMUAAbl JOJKHBI TOJYyYUTh BCHO
HE00X01MMYI0 HH(POPMALIHIO MO MTOBOAY OLEHUBAHUS UX PadoOT.

4.5. B xone aHanu3a 3alaHUi TIPEACTABIISIIOTCA HauOoJiee yauyHble BApUAHTHI BBHITTOJTHEHUS
OJIUMITMAJHBIX 33JaHUM, AHAIU3UPYIOTCS THUIHMYHbIE OLIMOKH, JIOMYIIEHHbIE YYaCTHUKaMHU
OJIUMITUABI, COOOIIAIOTCS KPUTEPUH OLIEHUBAHUS KaXI0T0O U3 3aJaHUM.

4.6. Kaxnaplii y4yaCTHUK MMEET IMpPaBO O3HAKOMHUTBCS C pe3yJbTaTaMU MPOBEPKH CBOEH
paboThl 10 o/iBeIeHUS O(DULIMATbHBIX UTOTOB OJIUMITHA/IBI.

4.7. Tlopsgok TmpoBeACHUS TIOKa3a pabOT YYAaCTHUKOB OIPEACISIETCS COBMECTHO
OPTKOMHUTETOM U KIOpU PErHOHaJIbHOro 3Tama. Jlomyckaercss MpoBeAeHHE IMoKa3za padoT Kak B

OYHOM, TaKk B JUCTAHIIMOHHOU (hopMe.
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4.8. Ilpm mpoBeaeHHMM TIOKa3a pabOT B OYHOW (QopMe B TMPOrpaMme OJUMITHA]IBI
dbukcupyercss BpeMsi U MECTO €ro MpoBeAeHUs. Bo Bpems O4HOro moka3a padoT YJacTHHK
OJIMMITUAAbl UMECT ITPABO 3a4aTh YJICHY KIOPH BOIIPOCHI I10 OLICHKEC ITPUBCACHHOTO UM PCHICHUSA.

4.9. Tlpu npoBeneHUH Mokaza paboOT B JUCTAHIIMOHHON (opMe YYaCTHHUKY HAIpaBIIseTCS
CKaH-KOIUSl €ro IpOBEpeHHOW paboThl WM WHAMBUAyallbHas Tabnuua oneHuBaHus. Crocod
HANPaBIICHUSl CKaH-KOMHMHM (JIMYHBIA KaOWHET, OJJIEKTPOHHAS I0YTa H T.I.) OINpPEACsAeTCS

OpI‘aHI/I3aHHOHHO-TGXHquCKOﬁ MOZCIIBIO MPOBCACHHUA OJIMMIINAZIbl B KOHKPETHOM PETHUOHC.

5. [IlepedyeHb CHPAaBOYHBLIX MATEPHAJIOB, CPeIACTB CBA3M M  IJIEKTPOHHOI
BbIYMCJIUTEIbHON TEXHUKH, Pa3pPelIeHHbIX K HCI0JIb30BAHUI0

[Ipn BBIIOJIHEHMM 33JaHUM TEOPETUYECKOIO0 U IPAKTHYECKOIO TYPOB OJMMIIMA]IBI
JIOTTYCKAeTCsl MCIOJIb30BaHUE COOCTBEHHBIX MUCHMEHHBIX MPHUHAICKHOCTEH (pyyKka, KapaHAall,

JIACTHUK, KOPPEKTOP, LIUPKYIIb, TPAHCIOPTUD, TUHENWKA, HEPOIPAMMHUPYEMBIH KaJIbKYISATOP).

6. Hepequb MaTEePUHAIBHO-TEXHUYECCKOTO o0ecrneyeHus AJIs1 MMpoBEaACHUSA
PETrHOHAJIBHOIO 3Talma
6.1. I[J'ISI MMPOBCACHUA TCOPCTHUYCCKOI'O Typa H606XOI[I/IMO npeayCcCMoOTpeTh MAaTCpUaJIbHO-

TexHuueckoe odecrieuenue (Tadmuma 1).

Ta6Jmua 1. — HepequL HCO6XO,Z[I/IMOFO MaTCPHUAJIbHO-TCXHUYCCKOI'O obecneyeHus JI

MMPOBEACHUA TCOPECTUUCCKOT'O Typa OJIMMITNAIbI

rJ[\/ri HaumenoBanue Koun-Bo, en. uamepenus

1. | JIucrer A4 (80 rp/m°) B KIeTKY ITo 20 nucToB Ha yenOBEKa

2. | Jucter A4 (80 rp/m°) (wist uepHOBHKA) (MM ITo 10 nucToB Ha yenoBeKa
TETPaJlb B KIETKY) (unum 1 terpanp)

3. | Pyuka c cuHeii macroii (3amac) 5% OT YNCIEHHOCTH Y4aCTHHUKOB

4. Pydxka ¢ xpacHo# nacTou ITo unciy 4neHOB KIOpHU

5. | Ilpuntep (4/0, popmar A4) 1 .

6. Cremuiep co ckobamu 3 mrT.

7. | AHTHCTETIIIEp 3 .

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

9. Hosxauist 3 .

6.2. Jlns mpoBedeHMs] MPAKTUYECKOTO Typa HEOOXOIMMO MNPEAyCMOTpPETh MaTepuaibHO-

texHudeckoe odecrieuenue (Tabnuma 2).

225




Tabmuma 2. — IlepedyeHb HEOOXOMMMOTO MaTEPHAIBHO-TEXHUYECKOTO OOCCIECUYCHHS IS

MMPOBCACHUS MPAKTUYCCKOI'O Typa OJIMMITUA/Ibl

rlﬁl HaunmenoBanue Kon-Bo, en. uamepenus

1 JIuctsr A4 (80 rp/M°) B KIETKY ITo 20 nucToOB Ha yenIOBEKa

2 JIucter A4 (80 rp/M°) (U1st YepHOBHUKA) ITo 10 nucToB Ha YenoBeKa

3 Pyuka ¢ cuneit macroii (3amac) 5% OT YUCIEHHOCTH YYaCTHUKOB

4 Pyuka ¢ kpacHol nactoii [To yucny 4neHOB XIOPHU

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

6 Crermep co ckobamu 3 .

7 AHTHCTEIIIED 3 .

8 Cxot4 (mmmpunOn 40-50 Mm) 3 mrT.

9 Hoxuuiel 3 .

10 | Myastumerp Mastech M830B, MM100, DT838, KonunuectBo mo kiraccaM o 1o
MASS838 nim aHamOTHYHBINH y4acTHUKaM OyIeT yTOUYHEHO B

11 | Becni anekrponnbie Kromatech (uim anamoruyHeie) | pacchblUIKe KOH(QHIEHIINAILHOIO
¢ tou”octbto 0.01 r, mpenensl usmepenust 1o 200 r nepe4Hs 000opy10BaHUs
MUHUMYM

12 | JIuneiika 30 cm (mepeBsiHHAs, IUIACTHKOBAs WU

MeTaJlJTHYecKas )

13 | barapeiika Kpona 9B

14 | Mepnas neHta (TOPTHOBBI METp), JOMYCTUMO

HCIIOJB30BaTh 6YM2DI(HYIO

15 | MansipHblii CKOTY

16 | LrtaruB (ocHOBaHUE, CTOWKA, My(Ta, JarKa-3aK1UM)

17 | CoenuHutenbHble MPOBOJIA «KPOKOIUI-KPOKOIUI,

MUHHManbHas mrHa 30 cMm

18 | KondunenuuanbHblil nepeyeHb 000py10BaHUs

6.3. Jlna mepenaun KOHOQUIACHIMAIBLHOTO MEepedHs O0OOpYHOBaHUS HCIIOJIB3YETCS Ta Ke
KpunTorpaduueckas cuUcCTeMa, YTO W JUIsl Mepelayd ycloBUM pernoHanbHoro stama BcOIll no
¢uzuke. Jlns momydeHus nepedHs o0OOpyIOBaHMS IpeICTaBUTENH CyOBeKToB Poccuiickoit
@denepaui  JODKHBI MOJXYYUTh HEOOXOAMMBbIE HMHCTPYKIMH W TOKEHBI JUIS pPabOTBl C
Kkpuntorpaduueckoit cucremoit 1o 15 nexadps 2024 rona.

6.4. PerroHanbHBIM OPTKOMHUTETOM JIOJKHA OBITH OOecreueHa 3aKyIka o0OpylIOBaHUS IO
cnucKy M3 mepeuHs. Jlomyckaercs mnepenada WHGOpPMALMU M3 MEpedyHs JuiaMm (JabopaHTam,
UH)XEHEpaM, TEeXHHUYECKUM paOOTHHKaM) JUIs M3TOTOBJIEHUS YCTAHOBOK NPAKTUYECKOTO Typa U3

3aKYIIJICHHBIX KOMITIOHCHTOB M3 IICPCUHA.
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6.5. Jluma, OTBETCTBEHHBIC 3a 3aKylmKy OOOpPYIOBaHHUS M H3TOTOBJICHUE YCTAaHOBOK
NPaKTUYECKOro Typa, MoOryT ObITh nobaBiensl B uyar L[IIMK nans momydeHus OTBETOB Ha
BO3HHKAIOIINE yTOUHsoNMe Borpockl. s nodasnenus B yat LIIIMK HeoOxoauMo mocpeacTsomM

Kpunrorpaguyeckoii CcHCTeMbl HampaBuTh Ha azapec physics@olymp.edu.ru HampaBHTh

(baMuInio, MMsi, OTYECTBO JIMIIA, KOTOPOE HYXKHO 100aBUTh, a Takxke id yueTHO# 3anucu B Telegram
U HOMEp MOOWIbHOro TeiedoHa, K KOTOpOMY IpHBs3aH 3TOT akkayHT B Telegram (mpumep:

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

7. Oco0eHHOCTH TpPOBeleHUS] PErHOHAJBHOr0 JTama oJumnuaabl uMm. Jlx. K.
MakcBe1a
7.1. Tlopsanok mnpoBeaeHus oaumnuansl uMm. JDk. Kin. MakcBemna pasmenieH Ha caiite

http://maxwell.mipt.ru

7.2. PerumonanpHplii 3Tan onumnuagsl uM. Jx. Kn. MakcBemna mpoBOAUTCS B CPOKH,
YCTaHOBJICHHBIE B 1. 2.2. HacTosmux TpeboBaHMiA.

7.3. Ilpu mpoBeeHUU peruoHaNbHOro 3Tana oxumnuansl uM. Jx. K. Makcsenna cnegyer
PYKOBOJCTBOBATbCSI HACTOSIIMMU TpeOoBaHUSIMM 3a MCKIIIOUEHUEM MYHKTOB 2.5 u 2.6, a Takxke
OO0ummMu TpeOOBaHUSIMH K OPraHW3alMyd M TPOBEIECHHIO PETHOHAIBHOTO ATala BCEPOCCHHCKON
OJIMMITUABI IIKOJILHUKOB 1O (DU3HKE.

7.4. (Ocobennocts 1. 2.5. omumnuansl um. JDk. Kin. Makceemna) Komruiekt 3amanuii
TEOPETUIECKOT0 Typa COCTOMT U3 4 3a1a4, paspadoranubix [[IIMK.

7.5. (Ocobennocts 1. 2.6. omumnuanasl um. Jx. Kin. Makcsemna) JlnurenbHOCTH
TEOPETUYECKOro Typa cocTaBiseT 240 MUHYT Ui BO3PACTHBIX Ipymil (7 KIacchl U 8 KII1acChl).

7.6. Kommiekt 3amanuil Ay 7 1 8 KJIACCOB HAIPABJISETCS OPraHU3aTOpaM PErMOHAIBHOTO
JTala COBMECTHO C OCHOBHBIM KOMIUIEKTOM 3a/laHui ISl MPOBEJEHUS PErMOHaIbHOrO 3Tara
BcOIII o ¢pusuke.

7.7. PelTuHTOBYIO TaONMUIly WHIAMBUAYAIbHBIX PE3YNbTaTOB YYACTHUKOB PETHOHAIBHOTO
srama onumnuanel uM. JDx. Kin. MakcBenna (7 w8 Kkiaccel) HampaBuUTh IO  aJipecy

physolymp@agmail.com He mo3aHee 25 KaleHJApHBIX JHEH IMOCIEC MPOBEACHUS PETHOHAIBHOTO

atana onumnuaasl uMm. JIx. K. Makcsenna.
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HporpaMMa BCCpOCCHﬁCKOﬁOHI/IMHHaHLI INKOJIbBHUKOB I10 (])n3mce

[Ipunoxenue 1

KowmmnexTsr SaIIaHI/Iﬁ PA3JIMYHBIX 3TAIlOB OJIUMITMAA COCTABJIAIOTCA IO MPHUHIHUITY «HAKOIUICHHOIO HUTOTra» W MOI'YT BKJIIOYAaTh KaK 3aJiaydu,

CBs3aHHBIC C pa3aciiaMi HIKOJIBHOT'O Kypca (1)I/I3I/IKI/I, KOTOPBIC U3YHUAIOTCA B TCKYIIEM I'oay, Tak v 3aga4du 110 HpOfI,I[eHHBIM pa”Hee pas3jaciiaM.

Bormpochkl, BBIICICHHBIE B MPOTPaAMME KYPCU8OM, U3YHAIOTCS B Kypce Qu3uku 7-9 KimaccoB Ha KadecTBEHHOM ypoBHE. OHH MOTYT OBITH

PEKOMECHAOBAHEI AJId BKIOYUCHHUA B 3alaHUA YKA3aHHBIX KJIACCOB TOJIBKO B INKOJIBHBIC 3Tallbl OJIMMIIMAABI ITOCJIC UX U3YUCHUA.

B cTon0ue «Mecsiy» yKa3pIBaroTCs IPUMEPHBIE CPOKHU (KaJICHAAPHBIN MECSI) TPOX0XKICHHUS TEMBI.

7 KJacc
[Tporpamma BcOII o ¢usuke ¢ yuéTom CpoKOB
Mecsn porp ¢ yi P DKCHEPUMEHT Marematuka
MIPOXOKICHUS TEM
09 dusndecKue BeIMIUHBL. EIUHUIBI QU3NYEeCKUX BEIIMYUH. [IpaBwmia 6e30macHOTO TpyAa MpH CrangaptHas ¢opMa 3aIiCH YUCIA.

MexnynaponHas cuctema enqunul. [lepeson equnui
n3MepeHuit. Pa3mMepHOCTh PU3NIECKIX BEITHYHH.
W3mepenue Gpu3nuecKkux BEIUUYUH.

JBuxenue. Ckopoctb. IlyTs. Mexanuueckoe ABHKEHUE.
MarepuanbHast Touka. CriocoObl ONUCaHUSI MEXaHUYECKOTO
JBUKEHMSI: TAOIMYHBIN, TpaduUYecKuil, aHaTUTUYECKUH.
Cucremsl koopauHat. Tpaektopus. IIyTs u ckopocThb
JIBUKEHMUSL.

PaBHOMEpHOE 1BUKEHUE. 3aBUCUMOCTD KOOPIUHATBI OT

BPEMEHH ISl PABHOMEPHOTO JIBUKEHUS (YpaBHEHHUSI IBUYKEHUS).

pabote ¢ 1abopaTOpHBIM
o0opyaoBaHUEM. DTAJIOHBI.
Crioco0ObI n3MepeHus PU3NIECKUX
BEJIMYMH (QaHAJIOTOBBIE U IIU(PPOBHIE
u3MepuTenbHble npudopsl). Llena
nenenus. IloBTopHbIE n3MepeHusl.
MeTtoibl ycpeHEHHS TOBTOPHBIX
U3MEPEHUI: CpeiHEee
apupmeTHyecKoe 1 rpaduyeckoe
ycpenHenue. Meton paioB s
U3MEpPEHUS MaJIbIX BEJIUYUH.
[IpsimMble U KOCBEHHBIE U3MEPEHMUS.
ITorpemHoCTH NPAMBIX U3MEPEHUN
(bU3UYECKUX BEITUYMH.
AOGCOIOTHBIE U OTHOCUTEIIBHBIE
MOTPEIIHOCTH MPSMBIX U3MEPEHUN
¢uznyeckux BenuunH. OLeHka
TPAHMI] IOTPEIIHOCTEN.
W3mepurenbHble mpUOOpPHI:
JIMHEWKA, CEKYHJIOMEpP, MEPHBIN

Pabota ¢ 60bIMMH U MaJIBIMU
YHCIIAMH.

Onpenenenue miomanu. Merton
MAJICTKH.

Pabota ¢ rpadukamu: mocrpoeHue
rpaduKa KOOpJUHATHI OT BPEMEHH,
CKOpPOCTH OT BPEMEHH,
OTIpeNieIeHNue CKOPOCTH JBMKEHUS
1o rpad MKy 3aBUCUMOCTH
KOOpJUHATHI (IIyTH) OT BPEMEHHU.
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OUJIMHADP.

HIKoJALHBIN ATAaNl OJTUMIHAABI

10

Cpennsist ckopocTh. ['padudeckast HHTEpIpeTaIus CKOPOCTH,
MIPOMICHHOTO ITYTH, BPEMEHHU U TIEPEMEIICHUS ISt
MPSMOJIMHEHHOTO IBYYKCHHS.

OTHOCUTENBHOCTh MEXaHUYECKOro ABMKeHUA. Cucrema
oTcY€Ta. 3aKOH CJIOXKEHUS CKOPOCTEN IS Tel, ABMKYIIMXCS
rapajuieIbHoO.

N3mepenne cperHell 1 MTHOBEHHOM
ckopoctu. 3mepenue Oonblux u
MaJibIX POMEKYTKOB BPEMEHHU.
N3mepenune xapakTepHbIX BpEeMEH
I[BI/I)KCHPIfl, IMOBTOPAIOIINXCS C
TEYEHUEM BPEMEHH.

Pabora c rpapukamu. JIuneiinsie u
HenuHelHble rpaduku. [loctpoerue
rpaduKoB 10 3ajaHHOM TabIuUIe
3HauyeHui. [lonydyenune
nH(pOpMaLUU U3 IPEICTABICHHOTO
rpaduka.

I'paduxu npssmoit
MPONOPILMOHATBHOCTH U IMHEMHOMN
3aBucuMocTH. OnpeneneHue
yriaoBoro kodduimeHTa HaKJIoHa,
ompezeneHue CBOOOIHOTO YJIeHa.
Pabota c rpadukamu: pacuér
IIoUIaId MoJ1 rpauKoM,
MPOBEJICHUE KacaTeIbHBIX s
OIpPEEIIEHUs] CKOPOCTH U3MEHEHHUS
BEJIMYHHEI.

Pemenue cucrem JIMHENHBIX
YpaBHEHUM.

11

KunemaTtnueckue CBS3U MpU IBUKEHUU B CUCTEMAX JJISL CITydast
MapaiebHbIX NEepeMENICHH. MexaHn4ecKoe IBUKEHHUE B
CUCTEeMaXx: pbI4ar, BOPOT, OJIOKH (TIOABMKHBIN U
HETOABUKHBIN ), HEpaCTKUMasi HUTh, YIIPYTOe TENO,
HOKHUYHBIA MEXaHU3M.

O6béM. Macca. ITnotHocTh. CMecu u criaBbl. COOTHOLIEHHE
MEXIy JIMHEHHBIMH pa3MepaMH, TUTOMIAIIMUA U 00BEMaMH.
[Tono6wue. [ToBepxHOCTHAS U NTWHEHHAs TNIOTHOCTH. HackimHas

N3mepenue 06bEMOB Tenn. MepHbIit
nmwmHap. 3mepenne mace. Becsl.
Omnpenenenne 00bEMHOM,
IOBEPXHOCTHOW U JINHENHOMN
mIoTHocTen. Onpenenenne
CpeHel MIOTHOCTH pacTBOpa U
CMECH BEILIECTB, OIIPE/IETICHHE
HACBIITHOM TUIOTHOCTH.

IIpu3Haku paBeHCTBa
TPEYTroJIbHUKOB, MAPAIIIEIbHOCTh
npsmMbix. [Togobue TpeyroabHUKOB.
HauanbHble cBefieHus 00
OKPYKHOCTHU U HEKOTOPBIE €€
CBOMCTBA (AMaMETp, XOp/a,
KacaTenbHast). JnuHa 1yru u
paznyc OKpYKHOCTH.
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II0THOCTh. CpeaHsis INIOTHOCTD.

MyHMIUNAJBHBIH 3TN OJIUMITHAAbI

12

Bzaumooeiicmeue men kak npuvuna usmeHneHuss CKOpocmu
08udiCeHUs. mell (Ha KaueCmeeHHOM YposHe, Oe3 8Mopo20 3aKOHA
Hvromona). SIBnenune unepuuu. MaeptHocTs. Macca kak mepa
WHEPTHOCTH TeJla TP MOCTYNaTeIbHOM JIBUKEHUH.

Cuna Kak XxapakTepuCTHKa B3auMoIeiCTBUS Tell. TpeTuil 3akoH
HerotoHa.

Crnosxenue napamienbHbX cuil. [IoHsATHE paBHOACHCTBYIOIICH.
YcnoBue nokos Tena.

Cuna TsKeCTH.

Kynbrypa nocrpoenust rpaguxos.

01

Yupyrocts. 3akoH ['yka. JInneliHble U HETMHENHBIE
nedopmarnuu. Cucremsl npyKuH. DPPEeKTUBHBIN KOIPPUITHESHT
YIIPYTOCTH CUCTEMBI.

Cuna tpeHus.

JlaBneHue B )KUJKOCTSAX, ra3ax U TBEPBIX Teax.
I'mapocratudeckoe naBieHUe. 3aBUCUMOCTh
THJIPOCTATUYECKOTO JIABJICHUS )KUKOCTH OT TITyOUHBI
norpyxeHus. JlaBneHue B KHUIKOCTH (C y4ETOM BHEITHETO
nasnenus). CoxpaHeHne o0beMa (HECHKUMAEMOCTh KHUIKOCTH).

Junnamometp. 3MepeHne cuibl ¢
IIOMOILBIO AUHAMOMETPA,
KauOpOBKa JUHAMOMETDA.
Manomerp. bapomerp. Toromerp.

PernoHajJnbHBIN 3TANl OJIMMIIHAABI

02

3akoH [lackans. [TneBmaTnueckue MammuHbl. CooOIIaroIecs
cocynsl. ['mapaBinueckre MeXaHU3MBbI.

JleficTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena.
[limaBanue ten. Bo3ayxoruiaBanue.

I'mapocraTtuyeckoe B3BEIIMBAHHE.
Omnpenenenue MIOTHOCTU TE
METOJIOM THAPOCTATHUECKOTO
B3BEIIMBaHUS. APEOMETD.

03

[InaBaHKe B HEOJHOPOAHOU KUJKOCTU U B CUCTEME
HECMEeIIMBAIOIUXCS kuakocTe. Cuna Apxumena npu
OTCYTCTBHHM IIOATEKAHMS BOJb OJHOU I'PAHU TEJIA.
Ilocmynamenvroe u epawjamenvroe 08UdNCeHUe MeeEPA020o

Poruar. Peryar kak ycuiurens.
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mea.
IIneqo cunbl. MOMEHT Cuiibl. Y CII0BHE PABHOBECHS TBEPIOIO
TeJla ¢ 3aKpeIIEHHOMN OCblo BpaieHus. Poruar. [1paBuiio
MOMEHTOB.

04

CucreMbl MOABMKHBIX U HEMOJABMKHBIX 010K0B. [lonucnacr.
Boport. 3agaun ctaTuku ¢ KHHEMAaTUYECKUMU CBS3SIMU.
Mexanuueckasi paboTa Juis CUJl, HallPaBJICHHBIX BIOJb
MepeMelIeHUsI MaTepruaibHOM ToUKHU. [locTosHHas u
nepeMeHHas cuibl. CpenHss cuiia. MomHocTs. Berunciienue
paboThI Yepes MIoMmaab Mo rpaduKkamMu 3aBUCUMOCTH CHITBI OT
MepeMENICHUS] U MOIIIHOCTU OT BPEMEHH.

[Tonucnacr.
Pacuér norpemHnocreld KOCBEHHBIX
HU3MEpEHHUIA.

dopmyra pa3HOCTH KBaJApPATOB.

3aKJIIYHNTEILHBIA 3TAll 0JUMIHAALI MaKkcBell1a
3/1ech U janee MOXKET MOTPeOoBaThCs pacuéT MOrPEITHOCTEH
U3MEpPEHUN.

05

[IpocTeie MexaHU3MBI: pblyar, BOpOT, 0JIOK, OJUCHACT,
HAKJIOHHA IJIOCKOCTh, HOXKHUYHBIM MEXaHU3M. «30J10TO€E
npaBuio» MexaHuku. KIIZI mpocTeIx MexaHU3MOB.
Mexannueckas sHeprus. Kunernueckas ¥ noTeHIUalIbHAs
sHeprus. [IpeBpalieHue oAHOTO BUAa MEXaHUYECKOM YHEPTHH B
IOpyroil. 3aKOH COXpaHEHUs U NPEBpaIlECHUs YHEPTUH B
MeXaHuKe. MeTo| BUPTYaJIbHbIX IEpEMENICHUN.
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09

Onemenmol MOﬂEKyJZ}lpHO'KMHemM’{eCKOIZ meopuu cmpoeHrHus

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

Cés3b memnepamypbul co cpeoHell KUHemu4ecKkol SHepeuet
Meni08020 OBUICEHUS YaCmUY (Ha KauecmeeHHOM YPOGHE).
TemnioBoe 00bEMHOE 1 TMHEMHOE PACIIMPEHUE U CKATHE.
Koaddurment tennoBoro 00bEMHOTO ¥ IMHEHWHOTO
paciipeHus.

N3mepenue temneparypsl. Tepmomerp. TemneparypHseie
LIKaJbL.

TepMoMeTp aHAIOTOBBIN 1
uudposoii. [lukaomerp.

IIxoJIbHBIA 3TANl 0JIMMITHAALI

10

Buympennss snepeusi. Cnocobul usmenenus sHympenHeu
9Hepeuu: menionepeoaia u cogepuienue pabomul. Buowl
menionepeoayu: menionpo8oOHOCMb, KOHBEKYUS, U3TYYeHUe.
KonnuecTtBo temnotel. TemnoémMkocTs Tena. ¥ aenpHas
TEIUIOEMKOCTh BELECTBA. Y IeJIbHAs TEII0Ta CrOPAHUS,
I1aBJIeHus (KpUCTAJUIM3AlNK ), UciapeHus (1apooOpa3oBaHus,
koHaeHcauun). Kunenue. Mcnapenne. YpaBHEeHNE TEMIOBOTO
OanaHca /715 TEIUIOM30JUPOBAHHOM CUCTEMBI.

Kanopumerp.

11

Hacviyennwiii u nenacviyennsiii nap. Brasxcnocmo 6030yxa.
3asucumocms memnepamypvi Kuneuus 0m ammocgepHozo
oasneHus (Ha KauecmeeHHOM YPOGHe).

VYpaBHeHHE TEIIOBOTO OanaHca ¢ y4€TOM TMOIBEIEHHOTO

KOJIMYCCTBA TCIIJIOTHI U TCIIJIOBBIX ITOTCPh. 3aKoH COXpaHCHHUA U

MPEBPALLECHUS SHEPTUU B MEXaHUYECKUX U TEIIOBBIX
IpolLeccax.
MouiHOoCTh HarpeBaTes.

Teopema [Iudaropa, kBagpaTHbIe
KOpHH, IPOCTENIINE
TPUTOHOMETpHUUYECKUE (PYHKIMH
OCTpPBIX YIJIOB (CUHYC, KOCUHYC U
TaHTEHC).
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MyHUIMIIAJIBHBIN 3TAN OJIMMITHA/bI

12

TemnonpoBoanocTs. 3akoH Dypbe A1t OTHOPOAHOTO CTEPHKHSI.
3akoH HeroTOHa — Puxmana.

KIIJ] TerutoBoro nBuratens. [lpunyun pabomul menioguix
ogueamerell (OCHOBHblE NOHAMUS, 6e3 opmy).

01

Cmpoenue amoma. Hocumenu snexkmpuueckux 3apsoos.
OnemenmapHwll snekmpuyeckul 3apao. /JuckpemHnocmo
NEKMPUYEcKo20 3apaoa. Inekmpusayus men. /lea pooa
INEKMPUYECKUX 3APA008. 3AKOH COXPAHEHUSL INEKMPUYECKO20
3apada. Bzaumooeticmesue 3apsoicennvix men. 3axon Kynona
(6e3 hopmynsi).

DnexTpuuecKoe noie. Hanpsajcénnocms 21eKmpuyecko2o nojs.
Ipunyun cynepnozuyuu 31eKmpuieckux noaeu (Ha
KayecmeeHHoM ypoehe). II0TeHIMa AJIEKTPHUECKOTO MOJIs.

PernoHaJbLHBIN 3TAll OJIMMIIHAABI

02

OneKTpUUecKnuid TOK. /IeCTBUS 3IIEKTPUUECKOr0 TOKa
(TerioBOE, XMMUYECKOE, MATHUTHOE). DJIEKTpUIECcKas 1eMb, e&
JJIEMEHTHI.

VYcnoBus cynecTBOBaHUS 3JEKTPUUECKOro Toka. Mcrounnku
TOKa.

Cuna Toka. DJIeKTpUYECKOe HaIIPsHKEHNUE U Pa3HOCTh
MIOTEHIIAAJIOB.

ConpoTHuBieHHE MPOBOAHMUKA. Y IEIBHOE CONIPOTUBIICHHE
BELIECTBA.

Onexmpuyeckuil mox 6 Memannax, HCUOKOCMAX U 2a3ax.

3axoH OMa 1y OTHOPOAHOIO yJacTKa 1ienu. BonpTamnepHas
XapaKTepUCTHKA JINHEHHOTO 3JI€MEHTA.

ITocnenoBarenbHOE U apaIEIbHOE COETUHEHUE TPOBOJHUKOB.
CwMmenianHOe coeJMHEHHE MPOBOJHUKOB. Pactipenenenue Toka u
HaIIpsDKEHUs B pa3BETBIEHHOM dIEKTpUYECKON nenu. Pacyér

Pesucrop. Peocrar. Mctounuk
Toka. ["anpBaHOMeTp. AMIEpMeTp.
Boasr™erp. M3mepenue
CONPOTHUBIICHUS: MOCT Y UTCTOHA.
Mynsrumerp. MakeTHas 1uiara.
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COIPOTHUBIICHUS] CUMMETPUUHBIX Lienel. [IpeoOpa3zoBanus
3BE3a-TPEYTOJIbHUK I OJIMHAKOBBIX PE3UCTOPOB.

FaJ'IBBaHOMeTp. AMHCpMeTp M BOJIBTMETP B LECIH IIOCTOAHHOT'O

toka. IIyHT 1 106aBOYHOE CONPOTHUBIICHHE.
PaboTa u momHOCTh TOKA. 3akoH [[xoy:s - JIeHma.

03

N3mepenue conpoTuBiaeHus. MoCTOBBIE CXEMBI.

3akon Oma aiia 3amknyToi enu. 3/1C u BHyTpeHHee
COMPOTHUBIIEHNE UCTOYHMKA TOoKa. KOpOoTKOE 3amMbIKaHUeE.
Ommerp.

[TpaBmia Kupxroda. Pacu€r pa3BeTBIE€HHBIX 1eTiei. MeTo b
pacuéra pa3BeTBJIEHHBIX LIENEH: METO1 SKBUBAJIEHTHOIO
HMCTOYHHMKA, METO/I HAJIO)KEHHS TOKOB, METO/T y3JIOBBIX
MMOTSHIIAAJIOB.

Ommerp.

Pemenne kBagpaTHBIX YpPaBHEHUM.
Teopema Buera. I'paduk
napabomsl. OnpeeneHne KOpHen,
KOOPJAMHAT BEPILIUHBI.
[Ipocrelinre METOBI OKUCKA
MUHUMAJIBHOTO (MaKCUMAJIbHOTO
3HaueHus) pynkuuu. HepaBenctso
Komm.

04

Bonwsrammepnas xapakrepuctuka (BAX) HenmuHelHOTO
anemenTa. Pabora ¢ BAX. Harpy3zounsie KpuBbIe.
Ilocmosnuvie macHumol. Bzaumooelicmsue nocmosHHbIX
macnumos. Maenummnoe none. Maznummnoe none 3emau u e2o
3Havenue OJisl HCUSHU HA Femie.

Onvim Opcmeda. Maznumuoe none 31eKmpuyecko20 moxd.
Onvim Amnepa. DnexmpomazHum, 31eKmpomMacsHumnoe peje.
eticmeue macHummno2o noas Ha nposoonux ¢ moxom. Cuna
Amnepa u onpedenenue eé HanpasieHus. neKmpoosueames
NOCMOSIHHO20 MOKA.

Cusatue BAX 1uHEeHHEBIX U
HEJIUHENHBIX dJIeEMEHTOB. Jlamna
HakanuBaHus. [{uon.

3aKJIIYNTEILHBIA 3TAll 0JUMIHAALI MaKkcBell1a

05

Onvimul @apades. Aenenue s1eKkmpomacHUmMHOU UHOVKYULUL.
IIpasuno Jlenya. Snexkmpozenepamop. Cnocodwvl nonyuenus
eKMPUYeCKoll dHepeuu. INeKmpocmanyuu Ha
80300HOBNIAEMbIX UCOYHUKAX IHEPSUL.

Pacuér conpoTuBnenns 0ECKOHEYHBIX LETICH.
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9 kjaacc

BOHpOCBI, OTMCYCHHBIC B IIPOrpaMme 9 knacca HHKHHUM NOJ4YEPKUBAHUEM, PEKOMCHAYIOTCA AJId M3YUYCHHA B TCUCHHC YKAa3aHHOI'O McEcCiAla.

O[[HaKO OHU MOT'YT OBITh BKJIIOUEHBI B KOMILJICKT SaﬂaHI/IfI TOJILKO Ha PCruOHaJIbHOM U 3aKJIIOUYUTCIILHOM 3Talax OJIMMITUAIbI.

Mecsinn

[Iporpamma BcOIlll o ¢usuke ¢ yu€Tom CPOKOB MPOXOKIACHUS
TEM

OKCHEpUMEHT

Marematuka

09

KunemaTtuka MarepuanbHO TOUKU. BeKTOpHbBIE BEIMYHHBIL,
ONEpaLMK C BEKTOPAMHU, IPOEKLIUU BEKTOpa. Pannyc-BekTop
MaTepUaIbHON TOYKH, Iiepemelnienue. Bektop cpenneit
cKopocTh. MrHOBeHHast CKopocTb. BekTop cpeanero
YCKOpeHHs. MTHOBEHHOE YCKOpPEHHE. Y CII0BUE
IPSIMOJIMHEHHOTO U KPUBOJIMHEHHOTO ABMXkeHus. [ paduyeckue
VHTEPIPETALUN KUHEMAaTUUYECKUX BEJIMUYHUH: YCKOPEHUS,
CKOpPOCTH, NMPONJECHHOI0 MyTH U MIEPEMELECHHUS.
PaBHOyCKOpEHHOE NIPAMOJIMHENHOE ABMKEeHUE. HepaBHOMEpHOE
npsiMoJIMHeHoe aBrkeHne. CBoOOAHOE MaieHne o
BEPTUKAJIU.

BeKTOpBI: UX CI0KEHUE U
BblunTanue. OnpeneneHue 1IMHb
BEKTOpA. YTOJI MEXIYy BEKTOPaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB. Teopema cHHYyCOB.
Teopema KOCHHYCOB.

J10 3aKJII0YMTEIBLHOI0 3TANAa He
00513aTeJIbHO, HO PEKOMEHIYETCS
JUISI U3yYEHUS: TIOHATHE
NPOU3BOJIHOM; €€ puznueckuii n
T€OMETPUYECKHUN CMBICI;
MIPOU3BOAHAS JJUHEUHOU U
CTeTeHHON (YHKIUHN; TPOU3BOIHAS
IIPOU3BENICHUS U IIPOU3BOIHAS
CJIO)KHOM (PyHKIIMM; aHAIIN3
(YHKINU C TOMOIIIBIO
MIPOU3BOIHON (IKCTPEMYMBI,
MOHOTOHHOCTH).
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HIK0JLHBINA ATANl OJTMMIIHALI

10

OTtHOocuTenbHOCTD ABMKEHUA. Cl105)KeHUE CKOpOCTEN U
YCKOPEHUH s Cllydas IOCTYNATEeIbHO IBHKYIIUXCSI CHCTEM
orcuéra. Clio’KeHHEe CKOPOCTEN ISl cIyyasi BpallaroluXxcs
CUCTEM OTCUETA. Y CKOPEHUE MATEPUAIBHON TOUKH B ClIy4ae
IIOKOSI OTHOCHUTEJILHO BPAILAIOIIEHCS CUCTEMBI OTCYETA.
Ypyrue oTpaxxeHus: MaTepUaJIbHBIX TOUEK OT IIaJKHX
TXKENBIX TeN. IBHKEHNE OTHOCUTENBHO cpeibl. CKOPOCTh
3Byka. CBEpX3BYKOBBIE caMoJIETH], KOHYc Maxa. [lonsaTue
rojorpada.

KpuBonnHueiinoe nermxenue. TaHreHuanbHas 1 HOpMaJlbHAs
KOMIIOHEHTbI YCKOpeHUsl. PaBHOMepHOE JBUKEHHE
MaTepUaIbHONU TOUKH IO OKPYKHOCTH. CKOPOCTh U YCKOPEHHE
IIPYM PAaBHOMEPHOM JBUXEHUU 110 OKPYKHOCTHU. JIMHENHas
CKOpOCTb, YIJIOBasi CKOPOCTh, IEPHOJ U 4aCTOTa 0OpaIeHus
IIpY paBHOMEPHOM JIBUKEHHH I10 OKpY>KHOCTU. HepaBHOMepHOE
JBIKEHHE 110 OKPY)KHOCTH. YTJIOBOE yckopeHue. Paanyc
KPUBH3HbI TPAEKTOPUH.

Tpuronomerpudeckue GyHKINH.
®opmyibl npuBeneHusi. CuHyC u
KOCUHYC CyMMBI (pPa3HOCTH) yIJIOB.
Panuannas mepa yrios. Manbie

YTJIBL.
KpuBsie BToporo nopska.

MYHI/IIII/IHaJII)HI)Iﬁ ITan OJIMMIINAAbI

11

JIBr>xeHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY.
KoopaunatHblil 1 BEKTOpHBIN MeTObI onrcanusd. [lapabona
0€30I1aCHOCTH.

Kunemarnyeckue cBsi3u B Cilydae MPOU3BOJIBHBIX CKOPOCTEN U
nepeMeneHni (HepacTsX)KUMOCTh HUTEH, CKoJIbkeHue 0e3
OTpBIBa, JBUKEHHUE 0€3 IPOCKAIb3bIBAHUS).

[Tnockoe aBUKEHME TBEPJOTO TeNa, MTHOBEHHBIH(as1) LIEHTP
(och) BparmieHusl.
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12

JrHamuka matepuanbHOl TOUKHU. CUIIbI B IPUPOJIE.
PaBrogxeiictByromas cuit. [Ipunnun cynepriozunyu. [IpuHnmn
oTHocutenbHOCTH ['anunes. 3akonsl HeroToHa. MHepruanbHble
CHUCTEMBI OTCYETA.

Cwita ynpyroctu. 3akoH ['yka. Moayns FOHra (pexomenayercs
JUTSL U3YYEHUS, HO HEJb3s BKIIFOUATh B KOMIUIEKTHI 3a/IaHHI B
pamkax 9 kiacca). Cuna HaTskeHust HUTU. Cuia peakiuu
OTIOPHI.

Tpenue. Buasl Tpenus (okos, ckonbxeHus). Cuna TpeHusl.
Cyxoe tpenue. Cuiia TpeHHs CKOIBKESHHS U CHJIa TPEHUS TTOKOSI.
Koaddunment tpenus. [lonnas peakius. Konyc Tpenus.
TpeHue kaueHus1 Ha Ka4eCTBEHHOM ypoBHE. Bs3zkoe TpeHune
(cuna compoTUBIICHHUS NP JABMKEHUU Tella B )KUJIKOCTH WU
rase).

01

JluHaMuKa cucTeM ¢ KHHEMAaTHYeCKUMU CBSI3SMU: JIBUXKEHUE 0e3
TPEHUS.

PernonajnHbBIN 3TAall OJIMMIIHAABI

01

JlnHamKKa CUCTEM ¢ KHHEMaTHYECKUMM CBS35IMU: ABUKCHHE
IIPU HAJIMYUU TPEHUS.

3aKoH BceMUpHOro TAroreHus. Cuna TsxecTy. JBIKeHne Tell
MO0 KpYrOBBIM OpOMTaM BOKPYT IPaBUTALlMOHHOTO IIeHTpa. Bec
tena. lleperpysku u HeBecomocTs. [lepBas kocmuueckas
CKOPOCTh. MICKyCCTBEHHBIE CITYTHUKHU 3E€MIIH.

02

Heunepunanbasle cucteMsl oTcuéra. Cribl HHEPLINH,
JEHCTBYIONIME B CUCTEMAX OTCUETA, ABMKYIIMXCS
IPSAMOJIMHEHHO U PaBHOYCKOPEHHO. LIeHTpoOe HbIe CHITBI —
CWJIBI MHEPIIUH, IEHCTBYIOIINE HA OOBEKTHI, HETOABUKHbBIE B
PaBHOMEPHO BpAIIAIOIINXCS CUCTEMax OoTc4éra. J[aBieHue B
KUJKOCTH, HAXOASILENCS B YCKOPEHHO JABIXKYILIEMCS COCY/E.
Bpamenne TpyOku ¢ )kuIKOCThI0. 'OpH30HTaNbHAS CHUJIa

J10 3aKJII0YMTEIBLHOI0 3TANAa He
00s13aTeJIbHO, HO PEKOMEHTYETCS
JUIS U3YYEHUS: IPOU3BOHAS
TPUTOHOMETPUUECKUX (PYHKIIMM.
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Apxumena.

Nmiynbsc MmaTepralibHOM TOUKH, CUCTEMbI MaT€pUATbHBIX
touek. mnynbc Tena. 3menenune umiysnbca. UMIysibc CUIIbL.
3aKoHBI U3MEHEHHUS U COXPAaHEHUsI UMITYJIbca. PeakTuBHOE
nBuxkeHue. PeaktuBHas cuna (cuna tsaru). LlenTp macc.
Teopema o0 ABUKEHUU LIEHTPA Macc.

Craruka B ciyyae HenapajulelbHbIX CUJI: YCJIOBUE TTOKOS WM
PaBHOMEPHOTO MOCTYIATEIBLHOTO ABMKEHUSA Tel. Teopema o
TpEX 0 HemapayulenbHbIX cuiiax. HeBecombie (€rkue) Tena,
YCJIOBHS paBEHCTBA HYJIIO CHJI U UX MOMEHTOB.

03

Pa6ota cunbl. MomHoCTh cuibl. DHeprusi. CBsi3b 3HEPTrUU U
paboTel. Kunernueckast 3HEprusi MarepuagbHON TOUKH.
Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUU MaTepuanbHON
Touku. KuHeTnyeckas s3Heprust cucTeMbl MaTEpUaIbHBIX TOYEK.
Teopema Kénura (pekoMmeHayeTcs s U3y4eHus, HO Helb3s
BKJIFOYATh B KOMIUJIEKTHI 33JJaHUH B pamKkax 9 kiacca). Pabora
BHEIIIHUX U BHYTPEHHUX cujl. Teopema 00 U3MEHEHUHU
KMHETUYECKOW SHEPTUU CUCTEMbI MaT€PHAJIbHBIX TOYEK.
IToreHnManbpHBIE M HEMOTEHIMAIBHBIE CUIIbl. [loTeHIIManbHas
sHeprus. [loTeHnanbHas s3Heprust yupyro aeopMupoBaHHOM
npyxuHsl. [loTeHnManbHas sHeprus Tenaa BOIM3HM MOBEPXHOCTH
3emun. CBsi3b pabOTHI HETIOTEHIIMATBHBIX CHJT C H3MEHEHHUEM
MEXAHUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOHBI COXPAaHEHMS U
M3MEHEHHUS MEXaHUYEeCKOM dHepruu. Metos BUPTyaIbHBIX
NIEPEMELICHNI B ClIyyae HEMapaJUIENbHbIX CHJI. YIIPYTHE U
HEYIpyrue B3auMoencTBus. Jluccunanus SHEpruu B
pe3ysbTaTe CyXOro/Bs3KOro TpeHHs U HeyNnpyrux aedopmariuii.
AGCOTIOTHO yHpyTruid U aOCONIOTHO HEYNIPYTHHl yAaphl.
VYpaBHEHME HEPa3pPBIBHOCTH U ypaBHEHUE bepHymn amns
CTAIIIOHAPHOI'O TEYEHHUS HEC)KMMAEMOM JKUIKOCTH

Ctpobockor.

Apudmerndeckas u
reoMeTpUYECKasi IPOTrPECCHH.

J10 3aKJII0YHMTEIBLHOI0 3TANAa He
00s13aTeJIbHO, HO PEKOMEHYETCS
JUTSL U3y4YEeHHsI: TIepBOOOpa3Has;
HEOIPEIETEHHBIA U ONPEICTEHHBIN
MHTETPaJl CTENIEHHBIX U
TPUTOHOMETPUUECKUX (YHKIIMIA;
pacuét miomaau no rpadukom ¢
TIOMOIIBIO OMIPEIEIIEHHOTO
MHTETpaja.
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[Tporpamma BcOIII o ¢dusuke ¢ yuéToM CpOKOB MPOXOKICHUS
Mecsig OKCHIEpUMEHT Maremartuka
TeM

(peKOMEHAYeTCs [Tk U3yUEHHUSI, HO HEJIb3sI BKJIIOYATh B
KOMILJIEKTBI 33/IaHUi B paMKax 9 Kjacca).

3aKJII0YUTEIbLHBIN 3TANl 0JIUMMIIHABI

04 CraTuka B ciydae HenapauleJIbHbIX CHII: BUIbl MEXaHUYECKOTO
paBHOBECHS. Y CTOMYMBOCTh MEXAHUYECKOTO PABHOBECHSL.
[IpaBrI0 MOMEHTOB 11 TEJ, HEMOABUYKHBIX OTHOCUTEIHHO
[IEHTPa Macc JTUOO BPAIAIOIINXCSI BOKPYT HETO PABHOMEPHO.
['eomerpuueckas ontuka. Mcrounuku ceera. Jlyuesas moaenb
cBeTa. 3aKOH NMPSIMOJIMHEWHOTO PaCIpOCTPAHEHHUS CBETA B
onHoponHou cpene. Tenb. [Tonyrens. 3armenuns ConHua u
JIyHsL

3akoH oTpaxeHus cBera. [loctpoeHne n300pakeHUH B TUIOCKOM
3epkaiie. Cuctemsl 3epkai. O0IacTh BUAUMOCTH U300paKEHUS.

05 [Tpenomnenue ceera. OnTuyeckas MIOTHOCTb Cpebl. 3aKOH N3mepenue ko duirienta Dopmybl TPUOIKEHHBIX
npenomiieHus cBeta (3akoH CHesnyca). AGCOTIOTHBIM npenomiieHus. Onpenenenue BBIYUCIICHUH I QYHKIIHIA C
nokasaresb IpeJoMieHus. X0/ Tyda yepes (OKYCHOI'O PacCTOSHUS U MaJibIM mapameTpom (x <« 1):
IUIOCKONApAJUIETIbHYIO IJIACTUHY U TPEYTOJIbHYIO MPU3MY. OTITUYECKOH CHITBI, coOupatomieit u | Sin X; tg X;

ToHKMUI KIIUH. pacceuBaroLIEN JIUH3. COS X;
ITomHoe oTpakenue cBeta. [IpeaenbHbIN yroia noJHoro A+
oTpakeHus. Vcronbp30BaHUE MOJHOTO OTPAYKEHHS B ONITUYECKUX

CBETOBOJAX.

JIunza. CoOuparomas ¥ paccerBarolas JIMH3bl. TOHKas JIMH3A.
[TocTpoenue n3obpaxkeHuil B TOHKOH JnH3e. DopMyra TOHKOMN
nuH3bl. OnTHYecKas CUila JIMH3bI. YTJIOBBIE U TMHEWHbIE
pa3Mepsl H300paxeHusi 00bEKTOB. Y BEIMUEHUE JINH3bI
(momepeyHoe U MPOAO0ILHOE).

I'ma3 kak ontuyeckas cucreMa. biin3opykocTs u
JanbHO30pKOCTh. Ouku. ONTHYECKasi CUCTEMA JIMH3 ¢ 00IIen
IJ1aBHOW ONTHUYECKON OChI0. MUKPOCKOM, TEIECKOIT,
doroamnmapar.
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10 xaacc

B 10 xnacce cymectByer nBa Tuna nporpamM. I1o oqHOMY M3 HHMX IepBbI€ MECALbI YIIIYOJIEHHO MOBTOpPsiETCd MeXaHuKa. M Jauilb K KOHILY
MIEPBOTO MOJIYroAusl HAYMHASTCS U3yUYEHHE ra30BbIX 3aKOHOB. 3aKaHUYMBACTCS T'0JT SJIEKTPOCTATUKON M KOHACHCaTopaMu. Bech ocTanpHOM MaTepras —
MOCTOSIHHBINA TOK, MArHUTHBIE SIBJICHUS, TICPEMEHHBIN TOK, ONTHKA, aTOMHAsI U sifiepHas ¢usnuka uzyqaercs B 11-m kmacce. B tex mkonax, rae B 9-m
KJIacce Benach npeAnpoduiibHas MOAr0OTOBKA, BHICBOOOXKIAETCS AOTIOTHUTEIBHOE BpeMs (3a CUET CYIIECTBEHHOTO COKPAIICHHS YaCOB Ha MIOBTOPEHUE
MEXaHWKH) W TPAKTUYECKU Cpa3y HAYMHACTCS W3YYCHHE MOJEKYISIPHOW (DU3MKM HA YrIIyOJICHHOM YpOBHE. BO BTOpOM IMONYrOuH IMOJHOCTHIO
M3Yy4aeTCsl AJIEKTPOCTATHKA M 3aKOHBI IMMOCTOSHHOTO TOKA. 3aKaHYMBACTCS T'OJl MArHUTHBIMH SIBJICHUSMU 0€3 M3Y4YEHUsS CAaMOMHIYKIIMH M KaTYIICK
I/IHI[yKTI/IBHOCTI/I.

[Ipennaraemsplii miuaH, B LENISX ONTUMHU3ALMU MOATOTOBKH HAIIMOHAIBHBIX COOPHBIX K MEXAYHApOJHBIM OJIMMIIMAJaM, OPUEHTUPYETCS Ha
BTOpOI>'I THUII HpOFpaMM. HpI/I O9TOM 3a CYCT BBIACIICHHUA LBETOM TCEX TCM, KOTOpBIe MOFYT I/I3y‘-IaIOTC$I HGHpO(i)I/IJII)HI)IX KJJaccax 3aMCTHO IIO3XKCEC,
YUUTBIBAIOTCS] U UX HHTEPECHI.

[TosTOMY BBIZICIIEHHBIE KENTHIM IIBETOM TEMBI HE CIIEYET BKJIIOUYATh B 3a/iaHusl Onmxkaiieit omummnuansl. bonee Toro, B 10 knacce 3agaun Ha MKT u
TEPMOJUHAMUKY MOSBISIOTCS, TOJBKO HAUYMHAS C PErHOHAIBHOTO ATara.

Tewmbl, momeueHHsle (*), HENMb3s BKIOYATh B oMuUMMHMaabl B 10 Kjacce 10 perHoHaIbHOIO dTana BKIOYUTENHHO W B IIKOJIBHBIA U MYHULIMIIATBHBIH
stan B 11 kmacce. Tembl, moMedeHnsle (**), HeNb3si BKIIOYATH B JTIOOBIE Tarbl omuMIuaabl B 10 Kiacce U B IIKOJNBbHBINA U MYHUIIUIAIBHBIHN 3Tansl B 11
KJjacce.

[Iporpamma BcOIlll o ¢usuke ¢ yu€ToM CpoKoB

DKCIEPUMEHT Marematuka
MIPOXOXKJICHHS TEM

Mecsin

09 | OcuoBuseie nonoxenns MKT. [Tonsarue muddy3nn. Macce u Tepmomnapa.
pa3mep monekyin. Konmdectso Bemecrsa. Yucno Asoraapo.
[TonsiTue TemMnepaTypbl ¥ TEMJIOBOIO paBHOBecHs. MaeanbHbIi
ra3. ['azoBbie 3akoHbI. M30mporiecchl U ux rpaguyueckoe
npescTaBicHue. 3akoHb! JlanbToHa 1 ABoraipo.

09 I Kk0JbHBIN 3TAIl OJIUMIIHAABI
3a/1aun Ha ra30BbIC 3aKOHBI HE JIOMYCKAIOTCSL.

10 | OcnoBHoe ypaBHenue MKT. Pacnipenenenue Moiekys mo
ckopocTsM (6e3 popmyi). YpaBHeHue Menieneena-
Kunaneitpona. bapomerpuueckas gpopmyma (*).

10 | CBs3p aOCOMIOTHOM TEMIIEPATYPHI U CPeIHEH KUHETUIECKOU
OHEPTIHUH MOCTYHATCIbHOI'O ABUXCHUS MOJICKYIJI. ITocTossHHAs
bonbiimana. PaBHOMepHOE pacnipenienieHne KWHETHYECKON
SHEPTHUH 10 CTENEeHIM CBOOO bl CpeTHEKBaIpaTHIHAsI CKOPOCTh
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Monekyi. CpeaHss AmHa cBOOOIHOTO Mpodera MOJIeKYIT
uaeaisbHOro rasa (*). CpemHee 4uciao MOJIEKYJ HICATBHOTO Ta3a,
CTAJIKUBAIOIIUXCS CO cTeHKOM cocyna (*). [lorennuanbHas
SHEPTHsI B3aUMOJICHCTBUS MOJIEKYI (0e3 popmyin).
[IpencraBnenue o HeuaeaabHOM Taze (0e3 popmyn).

10

Buyrpennsis sueprust ra3oB. Ctenenu cBo0o1bl. BHyTpeHHSs s
9HEPrus ueanbHOro raza. KoaumdecTBo TemioTsl. BeuncieHue
paboThI rasa (B TOM 4HCIIe M0 rpaduKy npolecca B KOOpAUHATAX
p-V). [lepBoe Ha4YaI0 TEPMOJAMHAMUKH.

11

Temnoémkocts. @opmyna Maiiepa. AauabaTHblil mpoiecc.
VYpaBuenue [lyaccona. [lonuTponHslii mpouecc. Y paBHeHUE
nonutporsl (*). Hukimuaeckue (KpyroBbie) Mpouecch (MpsiMble |
obpatusbie). KITJI nukna. TepMoauHaAMUYECKOE MTOHATHE
sHTpormu (*). OOparumeie 1 HeoOpaTuMbIe mporecchl. Lluki
Kapno (mpsimoii 1 00patHslif). TerioBsle MaIHHBI: TEIIOBOM
JIBUTATENb, XOJIOAUIbHUK, TEIJIOBOU HACOC. XO0JIOANIbHBIN

KO3 pHUIHEHT.

11

[TapoobpazoBanue u koHaeHcanus. Kunenue. Y neiapHas Tenaora
kuneHusi. HacelllieHHbIE, HEHACBIILIEHHBIE U IEPECHIIICHHBIE
Mapekl, UX CBOMCTBA. BnaxHocTh Bo3ayxa. KauecTBeHHas
3aBUCUMOCTD IJIOTHOCTH U JIABJICHHS HACBILIIEHHOTO Mapa OT
TeMrepatypbl. KauecTBeHHast 3aBUCUMOCTD TEMITEpaTyphl
kuneHus ot nasienus. opmyna Knaneipona-Knaysuyca (**).
[InaBnenue u kpucramuzanus. Y AeibHas TEIIOTa IUIABICHHUS.
CyOnumarius u gecyonumarusi.

IIcuxpomeTp, rurpomeTp.

11-12

MyHMIUNAJIBHBIA 3TN OJIUMITHAAbI
3ajaun Ha ra30BbI€ 3aKOHBI, TEPMOJMHAMUKA U HACBHIIIEHHBIN
Map HE TIOMYCKAKTCS.

12

Hewnneanpubie rasel (*). 'a3 Ban-nep-Baansca (*).

12

IToBepxHOCTHOE HaTsKeHUE. CHila TOBEPXHOCTHOTO HATSKEHUS.
[ToTeHnnmanpHas SHEPTUsI MIOBEPXHOCTH KUJIKOCTU. PasHOCTH
JABJICHUH IO pa3HbIe CTOPOHBI U30THYTOM MOBEPXHOCTH
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xuakoctu. ®opmyna Jlamnaca. CMaunBaHue U HECMaulBaHHUE.
Kpaesoii yron. Kanuisipasie siBieHusl.

12-1

DneKTpocTaTUKa. DIEKTPUUECKHUH 3apsl. 3aKOH COXPAaHEHUs
AJIEKTpHUECKOro 3apsija. 3akoH Kynona. Dnekrpuueckoe moie.
Hanpsoxk€HHOCTB diiekTprdeckoro noist. Hanpsok€HHOCTD mosst
TOYEYHOTO 3apsija. [[pHHINI CyNeprno3UINU IEKTPUIECKUX
noJsielt. DnexkTpudeckuit numnoinp (**). [lotok HanmpskEHHOCTH
anekTprueckoro noisi. Teopema ["aycca. HanmpsokeHHOCTD 1moJist
PaBHOMEPHO 3apsHKEHHBIX IUIOCKOCTH, IIapa, Cepsl, MUITHHIIPA.

[Tnomans cheprueckoro cermeHTa.
[TonsiTue TenecHoro yria.
[TonsiTHE MOTOKA BEKTOPHOT'O MOJIS.

PernonajapHBIH 3Tall OJTHMITHAABI

Bo3mosxnbl 3anaun Ha MKT, razoBblie 3aKOHBI, TEPMOJUHAMUKY
WJICATHHOTO Ta3a U [UKINYECKUE MPOLIECCHl HAJl HUM. 3aa4H 110
TE€MaM BJIA)KHOCTh, IOBEPXHOCTHOE HATSHKEHUE U
AJIEKTPOCTATHUKA HE JIOMYCKAIOTCS.

IloTennmanpHast OHEPTIUA 3apsaa B SJICKTPUICCKOM IT0JIC.
ITorennuman QJICKTPOCTATHUYCCKOI'O I10JIA. CBs3b pPasHOCTHU
IIOTCHIINAJIOB 1 HaprDKéHHOCTI/I. HpI/IHHI/IH CYNEPIO3NINN IJIA
IIOTCHIINAJIOB. CunoBble IMHUH U OKBHUIIOTCHIIMAJIbHBIC
ITOBCPXHOCTH. 3Hepr1/151 B3aMMOJCHUCTBHUS CUCTEMBI TOUECUHBIX
3apsAd0B. I[I/IHaMI/IKa TOYCYHBIX 3apsAa0B B pa3JINYHBIX
QJICKTPHUYCCKUX ITOJIAX. MeTton BUPTYaAJIbHBIX HepeMeH_IeHI/Iﬁ B
3aaadyax 3JCKTPOCTATUKH.

2-3

[TpoBOTHUKY B 3JIEKTPOCTATHUECKOM TIOJIE, YCIOBHS PABHOBECHS
U pacnpezeseHue 3apsi/ioB B IPOBOIHUKE B PABHOBECHOM
COCTOsSIHHUU. SKBI/IHOTGHHI/IEU'IBHOCTB IIPpOBOAHUKA B
ANIEKTPOCTATUIECKOM Tosie. MeTo bl pacuéTra pacipeaeneHus
3apsi/10B Ha IOBEPXHOCTHU NMPOBOJAHUKA B AJIEKTPOCTATUYECKOM
niosie. ['pannunbie ycnoBus. CHilbl, IEUCTBYIOIIHME HA POBOJIHUK
B DJIEKTPOCTATUYECKOM I10JIe. DIIEKTPUUECKOE JIaBICHHE.
Teopema 0 eTMHCTBEHHOCTU. MeTO[ 3JIEKTPOCTATHUECKUX
M300paKEeHMII.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATHUYCCKOM IT0JIC. CBO6OI[HLIC n

Hcnonw3oBanue

Jlorapugmsl 1 okazaTeabHble

242




Mecsn

[Tporpamma BcOIII o ¢dusuke ¢ yuéTom CpOKOB
MIPOXOXKJACHUS TEM

OKCHIEpUMEHT

Maremaruka

CBsI3aHHBIC 3apsabl. JuaiiekTpuueckas IpOHULIAEMOCTb.
['pannynble yciaoBus.

norapummuyeckoro macirada npu
aHaJIM3€ CTEIICHHBIX U
MIOKa3aTeJIbHBIX 3aBUCUMOCTEH.

(GyHKINHU, TPOU3BOAHBIE OT HUX.

w

3aKJII0YUTEILHBIN 3TANl 0JJHMIIHAIbI

KoHneHcatopbl. EMKOCTB yeIMHEHHBIX MPOBOIHUKOB. EMKOCTB
KoHieHcaTopoB. Popmyra EMKOCTH TIOCKOTO KOHIEHCATOPA.
dopmyna éMkocTH cheprueckoro KoHaeHcaropa. CoeqmHeHUs
KOHJICHCATOPOB. DHeprus KonaeHcaropa. O0bEMHas IUIOTHOCTh
sHepruu ekTpudeckoro noist. RC-nenu. Paspsiaka u 3apsinka
KOHJICHCATOPOB. 3aKOH cOoXpaHeHust sHeprun B RC-mersix.
XapaxkTepHOe BpeMsl YCTaHOBIICHHUS CTAIIHOHAPHOTO COCTOSIHHS B
MIEPEXOIHOM IPOIECCE.

Konpaencarop.

3akon OMa /1711 HEOJJHOPOJIHOTO y4acTKa LIEeTH, COJEPKaIIero
O/JIC. DnekTpuueckasi IpPOBOJAUMOCTh. DJIEKTPUUECKUN TOK B
pasznuyHBIX cpeaax. dnekrponns. [lnotHocTs ToKa. 3akon Oma B
muddepennmansHoi hopme (**). [TonynpoBoIHUKOBEIE U
BaKyyMHbIE€ TPUOOPHI.

Tpan3zucrop, GoToaMO, CBETOINO,
TEPMOPE3UCTOP.

MaruutHoe none. Bekrop marautHol nuaaykuuu. Cuna Amiepa.
Cratndeckoe paBHOBECHE IPOBOJHUKOB B MArHUTHOM IIOJIE.
Mowmenrt cunbl Amnepa. Cuna Jlopenna. [[Buxenue 3apsyKeHHBIX
YacTHLl B OTHOPOAHOM MarHUTHOM IIOJIE.

BekropHoe mpon3BeieHre BEKTOPOB.
Jlo 3akiouuTeibHOro 3Tana 11
KJace He 00s13aTeIbHO, HO
PEKOMEHYeTCsl 111 U3yUYEHUs:
POU3BOAHAS BEKTOPHBIX BEJTUYMH.

3akon buo-Casapa (**). MarauTHoe€ 1oJie npsMOINHEHHOTO
MPOBOAHMKA. MarHUTHOE MOJie KOJbI[A, YaCTH KOJbIIA.

Teopema I"aycca ans marautHoro nois (**). Teopema o
LHUPKYJSALUUN JJI1 MAarHUTHOTO 10JIs (03 yuéTa TOKa CMEIIEeHNs )
(**). MarauTHOE 10JIe BHYTPH M Ha TOPIIE JUTMHHOTO COJICHOM/IA.

Cornenousn.

[ToHsTHE IUPKYIALNUN BEKTOPHOTO
motst (*%).
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11 xaace

B 11 xnacce npuaepxuBaeMcs JOTUKH, BEIOpanHo# B 10 kiacce.
1. Kozen C. M. ®uszuka 10-11. ITocobue ayis ydammxcs 1 aOUTyprueHTOB (B ABYX 4acTsax). — M., Maemo3una. 2010.
2. Owusuka 11 mox pen. A. A. Ilunckoro. — M., IIpocBenienue.

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

4. Cusyxun JI.B. O6uwii kypc ¢usuku (T. 1-5). — M.: ®dusmariur, 2021.

| BBI,I[GJ'ICHHI)IC JKEJITBIM IIBETOM TE€MBI HE CJIEAYCT BKIIIOYATh B 3aIaHUA OmrKamIIen OJIMMIIMAabl, B I[aJ'IBHCfIH.IHC — MOJXHO.

Mecsy [Iporpamma BcOI o ¢pusnke ¢ yu€Tom CpoKOB DKeIepHMeHT MaTeMarmka
MIPOXOXKJACHHS TEM
9-10 |Ilotok BekTopa maruuTHOU MHAYKIMU. DJIC nnaykuuu. 3akon | Kongencarop B aiekTpudeckoit JuddepenunpoBanue CI0KHON
aJeKTpOMarHuTHOM nHAykuun Papanes. Buxpesoe LENH [TOCTOSTHHOTO U IEpEMEHHOT0 | pyHKIMU. OnpeneneHHbli 1
anexrpudeckoe noje. Toku @yko. DJIC unayKIINHN B Toka. [lepexoiHbIe MPOLECCHI. HEOIPEJEICHHbBIA NHTETPal.
ABHKyIeMcs npoBoanuke. [Ipasuino Jlenna. MI'Jl reneparop, JIuHeitHbIe HEOAHOPOIHBIE
MI'/] nacoc. Dddekr Xomna. Camounaykius. 3J1C nuddepeHranbHble ypaBHeHus |-
camonHAyKIuU. MuaykTuBHOCTE. KaTyIika HHIYKTHBHOCTH B T'O MOPSAKA C TOCTOSTHHBIMU
LIENU MOCTOSIHHOTO ToKa. [lepexoiHble npoiiecchl B KO3 QUITUECHTAMH
AIEKTPUUECKUX LEMNAX. DHEPTrUsi MATHUTHOTO MOJISI KATYILKH C
TOKOM. DJIEKTPOMAarHuTHoeE mnosie. /[BukeHne 3apsskeHHbIX
YacTHIl B HEOTHOPOJAHOM MarHUTHOM I10JI€, MAaTHUTHBIE JTMH3BI.
JIBrOKEeHUE B CKPEIIEHHBIX MOJISX.
1. IIIk0JBLHBINA 3TAl OJIMMITHAALI
10 | YcroituuBoe u HeycToitunBoe paBHOBecue. KonebarenbHas Karymka WHIyKTUBHOCTH B JIuneliHbIE HEOTHOPOIHBIE
cucrema. CBoOoHBIE KoeOaHus. ['apMoHnYeckue KoebaHus. | 3MEeKTPUIECKON IENH MOCTOSHHOTO | muddepeHuanbubie ypaBHEHUS 2-
[IpyXMHHBIN MAaATHUK, MATEMAaTUYECKNN MAATHUK, UACAIBHBIA | M IEPEMEHHOTO TOKa. [lepexonHble | ro mopsjka ¢ MOCTOSHHBIMHU
KoJie0aTeNbHbIN KOHTYP. DHEPreTUYECKOe U JUHAMUYECKOE MIPOLIECCHI. koa¢pdunrentTamu. Ourypsl
OIMMCaHUs TAPMOHHYECKHUX KosieOaHuil. 3aTyxaroIue KojaeOaHusl. Jluccaxy.
Breinyxxaennsie konebanus. Pesonanc. 3aBucuMocts Gopmbl
PE30HaHCHOW KPUBOM OT 3aTyxaHus. ABTokojieOanus. CioxxeHue
KoseOanuil. buenus.
11 | [lepuoauueckoe ABMKEHHE B TPaBUTAIIMOHHOM T0je. MOMEHT
HMITYJIbCA, 3aKOH U3MEHEHUsI MOMEHTA UMITYJIbCA. 3aKOHBI
Kemepa. TpaekTopuu HEOECHBIX TeJ.
MowmeHT uHepiuu. JJuHaMuKa BpaIaTeIbHOTO IBHKCHUS
TBEPAOIO Tena.
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2. MyHMUMIIAJBHBIA 3TANl OJIMMITMAbI

11

IlepemeHHbII TOK. AKTUBHOE U PEAKTUBHOE COIIPOTUBIICHUE.
Pesucrop, KOHAEHCATOP U KaTyllKa HHAYKTUBHOCTH B LICTIH
CHUHYCOM/IaJIbHOTO NIEPEMEHHOI0 TOKa. MOIIIHOCTh [IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JeHCTBYOIEee 3HaUeHUs (IIPU pa3IMuHON
(bopme 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BpeMeHH ). Pe3oHanc
HanpspKeHUH (1mocne1oBaTeabHbIN KojaeOaTeaIbHbII KOHTYD).
Pe3onanc TOKOB (TIapasuienbHBINA KOJIEOATEILHBIN KOHTYP).
Bekropubie quarpammsl. Tpanchopmatop.

[TocnenoBarenbHbI U
napajuieIbHbIN KoeOaTeabHbII

I'eneparop nepemMeHHOrO
HaIpsHKEHUS

KkoHTYp. PaboTta ¢ ocumiorpadom.

PaboTa ¢ KOMIJIEKCHBIMU YUCIIAMH B
anredpanvecKon u
TPUTOHOMETpHUUYECKOU (hopmax,
KOMILIEKCHAsI TIIOCKOCTh

11

Mexanndeckue BonHbI. [lonepednsie 1 Npo10IbHEIE BOJTHEL.
Otpaxenue, mpeaoMiIeHne, nHTepdepeHus u Judpaxius BOJIH.
3BYK. I'poMKOCTB 3ByKa M BBICOTa TOHA.

JlecsiTuuHbIe U HATYpaJIbHbBIE
norapuMsbl, 1eHOEIbI

12

DneKTpOMarHuTHbHIE BOJIHBI. B3anMHas oprueHTanus BEKTOpoB B,
E, V B 3JIeKTpOMarHuTHO BOJIHE B OJJHOPOJAHON M30TPOIHON
cpene. OTpaxxeHne, IpeOMIICHIE, TTOJIpU3alns,
uHTepdepeniys u audpaxuus. [lkana a3neKTpoMarHUTHBIX
BOJIH. HpI/IHIII/IHI)I PaaruoCBA3U U TCICBUIACHUA. PaI[I/IOJ'IOKaHI/IfL
D¢ ekt Homnepa.

IIpaBas Tpoiika BekTopoB. [IoHsTHE
0 MOJYJIALIMY paJuOCUTHAJIA
(amruTuTyMHAS, 9acTOTHAS, (ha30Bast)

12

Hucnepcus cBeta. MHOr03HaYHOCTh MOHATHUS AUCTIEPCHS —
¢du3nyeckoe ABJICHUE, CBOUCTBO CPEIbl, XapaKTEPUCTHKA
npudopa. OnTuka nmapakCHaIbHBIX JIydel (rayccoBa OINTHKA).
Huadparmsl. I'paguentHas ontruka. ONTOBOIOKHO.
Cddepuueckue 3epkana. ToacTeie TuH3bI. ONTHYECKHE TPUOOPHI.
Pazpematomas cnoco6HocTs. [Ipenensl mpuMeHUMOCTH
reoMeTpUYecKoil onTuku. Adeppanuu.

3. PernoHaJILHBIN 3TANl OJIUMIIHAbBI

Bonnosas ontuka. Ilpunnun I'rolirenca-dpeneins.
Wutepdepennus ceera. KorepeHTHbIe HCTOUHUKY.
Krnaccuueckue nnrepdepeHinonnbie cxemMsul. Jludpakuus cera.
Hudpaxius Openens u Opaynrodepa. 3oHb1 Openenst s
KpYIJIOro oTBepcTHs, cnupayp Openens. JudpakunonHas
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pemérka. [Tonspusanus cera. 3akon Mamtoca. [IpocBernenue
OIITUKH.

[Toctynatsl ciennaabHONU TEOPUU OTHOCUTEIHHOCTH.
[IpocTpancTBeHHO-BpeMeHHOW nHTEpBai. [Ipeobpa3oBanus
Jlopenua. [Tapagokcel. OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTH.
3ameJieHre BpEMEHH M COKpAIlEHUE JUTMHBL. DHEPrus u
UMITYJIBC PETSTUBUCTCKOM yacTuilbl. IHBapuaHThl. DHEprus
TIOKOSI.

PaBHOBecHOE TeroBoe u3nyueHue (abCoIOTHO YEPHOE TEIO).
3akoH cmenieHust Buna. ['unotesa [1nanka o kBantax. @OTOHBI.
Oueprust ¥ uMItynsc Gorona. JlaBnenue ceera. DoTodPQexT.
3akoHbl porodddexra. YpaBHeHHE DUHIITEHHA s
dboroaddekra. «KpacHas rparumay Goroaddexra. BoimHoBbie
cBoyicTBa yactul. Bosnsl ne bpoiisa. KopnyckysipHo-
BOJIHOBOH nyanu3Mm. JIudpakiius 3JeKTPOHOB Ha KpUCTaIax.
Oddext Komnrona. CooTHOLIEHHE HEONPEAeIEHHOCTEN
I'eitzenOepra.

4. 3aKJII0YNTEIbHBIA 3TAll OJIMMITHAALI

Jlazep, mudpakimoHHbIE PENIETKH

Crpoenue atoma. [Inanerapnas mozens atroma Pesepdopaa.
IToctynatsl bopa. M3ny4yenue u nornomienue GOTOHOB MpH
IIepeX0/Ie NIEKTPOHA B aTOME MEXAY YPOBHIMU dHEprun. Buibl
cnekTpoB. CrieKTp ypOBHEW SHEPTrUU aToMa BOJOPO/Ia.
CrioHTaHHOE M BBIHY)KJEHHOE M3iyueHue cera. Jlasep.

HyxnonHnas mozens spa. 3aps10Bo€ U MaCCOBOE YHCIIA.
N3otonsl. PannoaktuBHOCT. Anba-pacnaj]. DIeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydyenue. 3aKoH
paanoaKkTUBHOIO pacnaga. Jlosumerpusi. JHeprus CBsi3u
HYKJIOHOB B sizipe. SnepHble cuiibl. JledexT maccsl spa.
SAnepusble peakuuu. [lenenne u cunres suep. SAnepHsie
PEAKTOPBI.
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[Tpunoxenue 2

MeToanuyeckne peKOMEHIAIUM 110 OLEHMBAHUIO 0(popMIIeHUA TPAPUKOB HA MPAKTUYECKUX
Typax BCEPOCCUHIICKOM 0JIMMININA/IbI HIKOJIbHUKOB 10 (pu3uKe

O0mue mos10KeHUs

B skcnepuMeHTaNBHBIX 337a4ax BCEPOCCHICKOM OJIMMINA/IBI HIKOJIBHUKOB HEOOXOIMMO
CTpOUTH IpaUKU 3aBUCHUMOCTEH TeX WMJIM MHBIX BEJIHYUH JPYr OT JAPYra, KOTOPhIe B HEKOTOPBIX
CITy4asix sIBJISIOTCSA 1IE€TIbI0, @ B HEKOTOPBIX — CPEICTBOM PELICHUS IIOCTABICHHOM 3aJa4H.

Hacrosimue pekoMeHganuy mo OLEHUBAHHUIO IMOCTPOSHUS rpa)KOB OCHOBAaHBI Ha paboTax
[1-5], a Takke peKOMEHIALMIX TOCYAapPCTBEHHBIX CTAaHIAPTOB M CAMHBIX CHCTEM TEXHUUYECKOH U
koHcTpykTopckoi nokymentauuu 'OCT 2.319P81, 'OCT 3.1128P93 ECT/I, ECK/I p 50P77P88.

['maBHBI TPUHOMO OIEHKH TPadUKOB 3aKIIOYAaETCS B TOM, YTO TIpaguK JIODKEH OBITH
MaKCHUMaJIbHO yJOOHBIM, YTO 03HAYAET BO3MOXKHOCTh OBICTPO M 0€30IIMO0YHO HAHOCUTH Ha TpaduK
U CUUTHIBaTH C Hero HeoOxomumyro uH(popmanuio. Hike npuBoauTcs Tabmuma KpUTEpUEB
OLICHUBaHMs TPpaUKOB, KOTOpPBIe CHOPMYITMPOBAHBI HA OCHOBE yKazaHHOro mpuHuuna. [Ipu sTom
KXl KPUTEPUH COIMPOBOXKIACTCS yKa3aHUEM, SIBISICTCS JM €ro BBINOJHEHHE 00s3aTelbHBIM
TpeOoBaHNEM (HEBBIMIOJIHEHUE TPUBOIUT K CHIDKEHUIO OIICHKH) WM BBIOJIHEHUE KPHUTEPHs
SIBJISIETCSI PEKOMEHIALIMEH JKIOpH, HE BIMSIONICH Ha OI[CHKY.

Kpurepuu onenuBanus rpapukon
[lepeuncienHble HUKE KPUTEPUH KacaloTCsl HE cyliecTBa rpaduka, a ero opopmitenus. [Ipu
9TOM eCJiU IpauK SBISETCS HEBEPHBIM IO CYIIECTBY, & TAKXKE IMPU OTCYTCTBUU B pabOTe TAOIHUIIBI
CO 3HAYCHUSMU BEIIMYMH, OTKJIAJBIBAEMBIX Ha rpaduke, rpag K He OLIEHUBACTCH.
Kputepuu onieHnBanus opopmiieHus rpaduka SBISIFOTCS CICAYIONMMU:
1) wnasBanue rpaduka;
2) paszmep rpaduka;
3) pacronoxeHHe ¥ OpUCHTAIUS Ocell rpaduka;
4) monxnuceiBaHUE Oceil rpaduka;
5) ommdpoBKa oceii rpaduka;
6) Touku rpaduka,
7) nuHus rpaduka.
B nmpuBeneHHO# HIDKE TaOIUIIE MIPEACTABICHBl KPUTEPUU OLICHUBAHUS M MX JETaN3alus, a
Takke (TMOCIEeTHUN CTONOEI]) XapakTep KaKI0TO JACTAIM3UPOBAHHOTO KPUTEPUS — SBIISICTCS JIU €0
BBITIOJTHEHUE TPEOOBAHNEM WIIM PEKOMEH IAINEH KIOPH (CM. BBIIIE).

«PexomeHanus» WIu
Ne «TpeboBaHuEy,
i Kpurepuii Jletanuzanus KpuTepus HEBBITNIOJIHCHUE
KOTOPOTO BEJIET K
norepe 6aJI0B
1. HasBanne Kaxnprii rpaduk mommkeH OBITH MOANUCAH Pexomenmarus
rpacduka (manmpumep, «I paghux 3agucumocmu cuivl moxa
8 yenu om ee CONPOMUBIEeHU))
2. | Pa3mep rpaduka | ['paduk mosmkeH ObITH JOCTATOUHO OOJBIIUM U TpeGoBanne
gyutaeMbIM. JlimHA 10001 OCH HE JOJDKHA OBITH
MeHbIIe 12 cM
3. Pacnonoxenne u | 1. Ilo ocu abcrucc O0JDKHA OBITH OTJIOMKEHA Pexomenparust
OpHUEHTAIIHS W3MEHsieMass BeJIMYMHA, [0 OCH OpJAWHAT -
oceit n3Mepsemas




n/n

Kpurepuit

Jeranuzanus Kputepus

«Pexkomenmamus» wim
«TpeOoBaHUEY,
HEBBITOJTHCHHE

KOTOPOTO BEIET K
nmoTepe 0aIoB

2. PacrionoxeHne oceil JODKHO OO0ECTeuuTh
CBOOOJIHYIO OIM(POBKY OcCei (JOIKHO OBITh
JIOCTaTOYHO MECTa MEXIY OCSMH M TPaHUIIAMU
JINCTA)

Pexomennmamus

IlongnucriBanue
ocent

1. Oxkoso oceil JOMKHBI OBITh YKa3aHbI
OTKJIA/IbIBAEMbI€  BEJIMYMHBI, E€AMHUIBI HX
U3MEPECHUS u (npu HEOOXOIMMOCTH)
J€CATUYHbII MHOKUTEIb

TpeGoBanue

2. lloxnmucu y MacmTaOHBIX MITPUXOB JAOJKHBI
ObITb TOPU3OHTAJIBHBI W CHEJIaHbl ClleBa OT
BEPTUKAIBHOW U CHU3Y OT TOPU30HTAIIBHONW OCH

Pexomennmamus

OnudpoBka oceit

1. Ilena nenenust (pasMep camoil MalleHbKOU
KIJICTOYKU B CANHHUIax OTKJIaI[I)IBaCMOI\/JI
BEJIMYMHBI) KOOPAMHATHON CETKU Ha KaXIO0H U3
oceil goimkHa paBHAThCA a-10", roe a=1, umm
a=2, wm a=5, a N - 1eroe YUCIO
(TOJ0XKUTENBbHOE UITU OTPHUIIATETIHHOER).

Kpome cnyuaeB, korga WHas LeHa JI€IECHUS
SBHBIM 00pa3oM JIOMYCKaeTcsi B YCIOBUU
3aJ1a4u

TpebdoBanue

2. llITpuxu Ha OCSX JOJKHBI HAHOCUTBCS Yepes3
paBHBbIE HHTEpPBaJIbI (ucknroueHue —
norapu(MHUUECKUe WIN JIPYTHUe LIKAIbl, SIBHBIM
o0pa3oM yKa3zaHHbIE B YCIOBHM 33/a4uM) H
II0NalaTh Ha OCHOBHBIE JTMHUYM MWIIUMETPOBOU
OyMaru Wiy JIMHUU KJIETOK KJIeT4aTol Oymaru

TpebdoBanue

3. OuudpoBKy IITPUXOB CIEAYET MPOBOAMUTH C
UHTEpBajlaMu 2-4 cM

Pexomennmamus

4. OuugpoBKa ITPUXOB JOJKHA OBITH clieiaHa
yepe3 paBHble HHTepBasibl. Ha kaxpgo ocu
IOJDKHBI  OBITh MOANHMCAHBI HE MeHee 5
MaciTaOHBIX AeneHui. CMelieHne HaydalbHOM
TOYKH IO OCSIM OTHOCHUTENIBHO HYJS JIOJIKHO
OBITh KPaTHO IIary olM(QpoBKH

TpeGoBanue

5. Ilpmu  omudpoBke  mKam  CIEIyeT
WCIIOJIb30BaTh YHMCIIA U3 YETHIPEX pa3peréHHbIX
PAIOB:
o—150;1;2;3;4;...

...—2;0;2;4;6;8;...

...-4;0;4;8;12; 16; ...

...—5;0; 5; 10; 15; 20;

WM PSIOB, TONYYEHHBIX U3 PpPa3pelI€éHHbBIX
nyTémM ux ymHOXeHus Ha 10", rme n - memoe
9HCIO0 (MOJIOKUTETHLHOE WIH OTPUIIATENILHOE)

Pexomennamus

6. Uucrma y mKam HE JODKHBI COJAEPKATh
0O0JIBIIOTO KOJIMYECTBA HyNeH

Pexomenmarms
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n/n

Kpurepuit

Jeranuzanus Kputepus

«Pexkomenmamus» wim
«TpeOoBaHUEY,
HEBBITOJTHCHHE

KOTOPOTO BEIET K
nmoTepe 0aIoB

Touku rpaduka

1. Touku MOIKHBI OBITH YETKO BHUIHBI Ha (hOHE
JINHUA

TpeGoBanue

2. [TonoxxeHne TOYEK AOHKHO COOTBETCTBOBATH
Ta0NIHIe U3MEPEHUN (IOMYCKAeTCsl OTKJIOHCHHUE
TOYEK OT TPaBHILHOTO MOJIOKEHHUS HE Oolee,
yeM Ha 2 JICJICHUS ~ MEJIKOW  CETKH
MWLIUMETpoBOi  Oymaru). Ilpm »sTOM He
JOJDKHO OBITH IBYX M 00Jiee TOUEK, HAaHECEHHBIX
omuO04YHO (OTKJIOHEHHE OoJblie 2 JCICHHUI
MEJIKOW CETKH )

TpeGoBanue

3. Ha rpaduke AOKHBI HIPUCYTCTBOBATH
«KPECTBI MOTPEUTHOCTEH» MM B TEKCTE PaOOTHI
JIOJDKHO OBITH SIBHOE yKa3aHHE HAa X MaJIOCTh B
BbIOpaHHOM MacuITabe (KpoMe ciiydaeB, KOorja B
3aJaHUH SIBHO YKa3aHO, 4YTO IOTPEUIHOCTH
OLICHUBAThH HE TpedyeTcs)

TpeGoBanue

4. He cnenyer yka3plBaTb Ha OCSIX 3HA4YECHMUS
OKCIIEPUMEHTAIBHBIX TOYEK M  IIPOBOAMTH
NEepIEHIUKYISIPBl K ocaM. MckimrodyeHnem
ABJIAIOTCS  CIIy4ad, Korja IOANKChIBacMast
TOYKA SIBIIICTCSI XapaKTEPHOW TOUYKOW Tpaduka
WJIM 3Ta TOYKA UCHOJb3YETCS Ul ONPEAECIICHUS
KaKux-JI100 mapaMeTpoB

TpeGoBanue

5. PasHuma Mexnay — MakCUMalbHOM U
MHHMMQJIBHOW  KOOpJAWHATaMU HAaHECEHHBIX
TOYEK MO KaXJIO0W M3 ocel NoJKHA OBITh HE
MeHnbie 50% OT JUIMHBI COOTBETCTBYIONIEH OCH

TpebdoBanne

Jlunus rpaduka

1. Ha rpadukax HOKHBI OBITH MPOBEACHBI
«YCPEMHSIOMINE JINHUU. Bwmecro
«YCPEIHSIOIINX)» JIMHUKA HE  JOINYCKaeTCs
MIPOBEACHUE  JIOMAHBIX,  IOCIEAOBATEIBHO
COEUHAIOLINX YKCIEPUMEHTAIbHBIE TOUKU

TpeboBanne

2. Jluaus He NOJKHA BBIXOJIUTH 3@ T'PAHULIBI
OJIst rpaduka, olpezesieMble
KOOPJMHATHBIMU OCSIMU

Pexomenmarms

3. JIuaus noykHa ObITh OAMHAPHOMN, Ha ee (poHe
JOJKHBI  OBITh BUIHBI DKCIIEPHUMEHTAJIbHBIC
TOUukH. JluHMS He [OOoKHA OBITHL JIBOWHOM,
TPOWHOM, ... KUPHOH (32 KOTOPOW HE BUIHBI
TOYKH)

TpedoBanue

4. JluneiHblii ywacToKk rpaduka JIOJKEH
CTPOMUTHCS MO JINHENKE

TpeGoBanne

5. JIuHUM ¥ TOYKH JOJDKHBI OBITH KOHTPACTHBI
Ha (hoHE KOOPJIMHATHON CETKU

Pexomennmanusa
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«Pexkomenmamus» wim
No } «TpeOoBaHUEY,
Kpurepuii Jeranuzanus KpuTepus HEBBITOJTHCHHE
KOTOPOTO BEIET K
nmoTepe 0aIoB

n/n

6. [Ipu ompenenennu yriaoBoro kodgduireHta Pexomenparus
NpsIMOMl  pEKOMEHJyeTcsl  SIBHBIM  00pa3oM
OTMETUTH TOYKHU IIPSIMON, KOTOpBIE

UCIOJb30BATMCH A 3Toro. ToOukW crienyer
OpaTh 0 BO3MOXHOCTH JaJIbIlIe IPYT OT Apyra

7. Ilpu ompeneneHuu MOrPEeIIHOCTH YIJIOBOTO Pexomennarnus
Kod((UIlMeHTa BCIIOMOTATENbHBIE MPSMBIC C
MakCUMaJbHbIM M MHHUMAJIbHBIM  YIJIaMU
HAaKJIOHA CJICyeT BBINOJHATH JIMHUSAMU OoJiee
TOHKHUMH [0 OTHOUICHHIO K OCHOBHOM MpsiMOi
WJTH ITYHKTUPOM

Pexomenyemble KpUTEPHH OLeHHUBAHHUS

KomrgecTBo 6amioB 3a KauecTBO MOCTPOSHUS OJTHOTO rpaduka He JTOJDKHO mpeBbimatsh 10%
OT CTOMMOCTH COOTBETCTBYIOILETO MPaKTUYECKOTro 3ajaHus. KonmdecTBo OaioB 3a KadyecTBO
MOCTPOCHUS BCEX TpaUKOB HE JOJKHO TPEBHIMATh 15% OT CTOMMOCTH COOTBETCTBYIOLIETO
NPaKTUYECKOTO 3a/IaHusl.

[Ipu oreHMBaHUM Ka4yecTBa MOCTPOCHUS I'papUKOB HA MPAKTHYECCKOM TYpPE PETHOHAIBHOTO
JTarna peKOMEHIyeTCs CICAYIOIINE KPUTEPUH.

JIJist e TMHCTBEHHOTO Tpaduka:

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

- pa3Mep U MOAMHUCH OCEH 0,5 6amra (pazmensl 1 - 4 TaOIUIBI)
- onupoBka oceit 0,5 6ayna (pazmen 5 TaOIUIbI)
- HaHECEHHE TOYEK 0,5 6amna (paznen 6 TabauIbI)
- IUHUSA Tpaduka 0,5 6amna (pazaen 7 TaOauIIbI)

s nByx TpaduKoB:

(3 6amna u3 20 GansoB 3a Bce 3a4anue — 1o 1,5 Gana 3a Kaxabli rpaguk)
- pa3Mep U NOANKUCH OCen 0,5 6amnna (paznenst 1 - 4 TaOIUIIBI)
- onu(poBka oceit 0,5 6anna (pazmen 5 TaOIUIBI)

- HaHeceHue Touek U TuHus rpaguka 0,5 6amna (pazaenst 6, 7 TaOIUIIBI)

[Tpu 5TOoM Ganibl 3a KaXKJIblii OJIOK BBICTABISIOTCS TOJIBKO B TOM CIy4ae, €CJIM BHITOTHEHBI
BCE€ JICTAIM3UPOBAHHBIC KPUTEPUHU, OTHOCSIINECS K TAHHOMY OJIOKY U MIOMEUEHHBIE B TaOIHIE KaK
«rpedoBanuey. [Ipyu oOlLEeHKE 3aaHMI 3aKJIYHUTEJIBHOr0 3TAna KaXIbld JeTaTu3UpOBAHHBIN
KPUTEPHUN MOXKET OIEHUBATHCS OTJEIBHO OT APYTHX.

Jlureparypa
1. M. 1O. 3amaruun, Kynerypa nocrpoenus rpapukos, [lotennnan 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 peKOMEeH/IalMHU 110 OlleHKe NMOTPelIHOCTel B MPAKTHYECKUX 3aJaHUAX
BcepoccHiicKkoii 0JJMMNHUAABI IIKOJIbHUKOB N0 (py3KKe U KPUTEPHUAX UX OLleHUBAHUS

N3mepenue m060# pu3nyeckoil BETUUMHBI Aa€T PE3yabTaT, OTINYAIONIUICS OT HCTUHHOTO
U3-32 HECOBEPILIEHCTBA HAIIMX OPraHOB YYBCTB, IPUOOPOB, a TaKXke CTAaTUCTUYECKOIO XapakTepa
U3y4aeMbIX SIBIICHHUH, KOI1a HEKOHTPOJIUPYEMbIE BIMSHUSA MOTYT IIPUBECTH K Pa3HbIM pe3ysbTaTam
«OIMHAKOBBIX» M3MepeHuil. [103ToMy HEOThEMIIEMOH YacThIO JIF000r0 (PU3UYECKOI0 IKCIIEPUMEHTA
ABJISICTCSA OLIEHKA IOTPEIIHOCTH IOJIYYEHHOrO pe3ysbTaTa, Tak Kak 0e3 3TOro M3 pe3yibTaToB
U3MEPEHUI HEBO3MOXKHO CJIeIaTh 00OCHOBAHHBIEC BBIBOBI.

B ycnoBuAX mpakTH4ecKOTro Typa (U3WYECKHX OJMMIIMAJ IIKOJBHUKOB (M CBSI3aHHOTO C
HUM J1e(pUIIITa BpEMEHHN) TpeOyeTcs: OIIeHKA MOTPEIIHOCTH 10 MOPSAAKY BETHYUHBI (OTKJIOHEHHE OT
MPAaBWJILHOTO 3HAYeHUs He Ooiiee yeM B 3 pasa) oObIM pa3ymMHBIM crocobom. Hmxke maercs
IepevYeHb OCHOBHBIX METO/I0B OLIEHKH MOIPEIIHOCTE U KPUTEPUH OLIEHUBAHMSL.

bosee noapoOHyt0 nHpOpMaIHIO O CIOCO0axX OLEHKU MOIPEIIHOCTEH MOXKHO IMPOYUTATH B
OJTHOM U3 y4eOHbIX TTocoOwmii [1-5].

1. OcHOBHBIE METOAbI OLIEHKH MOTPENIHOCTEeH

1.1. O0mas crpaTerusi OLeHKH MOrpenHocTe

B ycnoBusx gedummra BpEeMEHHM TpeAsiaracTcs  CIEAyIomas —CTPaTerusi  OLEHKH
IIOTPEUIHOCTEM.

JUig npsIMBIX M3MEPEHHUM OLIEHUBAETCSl TOJIbKO MPUOOpHAs MOTPEIIHOCTh, KOTOpas 3aTeM
IEPECUUTHIBACTCS B IPUOOPHYIO NMOTPELIHOCTh PACYETHBIX BeMUUYMH. CTatucTuyeckas (ciaydaiHas)
HOTPEIIHOCTh OLIEHUBAETCs MO pa30dpocy KOHEUHOM BenuuyuHbl. [loiHas morpemHocTs KOHEYHOH
BEJIMYMHBI OLICHUBAETCS KaK «CyMMay NPUOOPHOM U CTAaTUCTUYECKOM.

Ecnu cratuctuyeckasi MorpeliHocTh MPSMOTO U3MEPEHUsI CHIIBHO IPEBBIIIAET NMPUOOPHYIO
Y UMEETCS IOCTATOYHO BPEMEHHU U PECYPCOB Ul IOBTOPEHUS KaXKIOr0 OIbITA HE MEHEE 3-X pa3, TO
MOKHO BBIYUCIIUTH CTATUCTUYECKYIO MOTPELIHOCTh JUISl MPSAMBIX HW3MEPEHHH, MOIY4YUTh IMOJIHYIO
MOTPEIIHOCTh MPSMBIX W3MEPEHUN U 3aTe€M IepecuuTaTb €€ B IMOJHYI MOTPEIIHOCTh HTOrOBOM
BEJIMYMHEI.

1.2. Ouenka npuOOPHOI MOTIPEIHOCTH MPSAMBIX U3MepeHMit

N3-3a HecoBeplIEeHCTBA M3MEPUTENBHBIX MPUOOPOB pe3yibTaThl M3MEPEHUH HaM Bcerja
U3BECTHBI C OMPEETICHHOM NOorpemHocThio. Pa3ymHast oleHka mpruOOpHOI MOTrPEeIHOCTH SBIISIETCS
CIIENYIOLLEH:

1. TlorpemHocTh H3MEpSIEMbIX BEIUYMH MOXKHO HPUHUMATh PAaBHOW IIeHE JeNeHHs
M3MEPUTENIHOTO Mprudopa (3a UCKIIFOUEHUEM HECKOJBKUX CIIy4aeB).

2. Jlns cTpenoyHBIX MPUOOPOB MOTIPEUIHOCTh OMNpENeNseTcs Kak IMpPOU3BEACHHME Kiacca
TOYHOCTH Ha Tpeaen usMepenus. [Ipu 3ToM jomyckaeTcss IpUHUMATh MOTPEIIHOCTh CTPEIIOYHOTO
npubopa paBHOM IIEHE JIeTCHHUS.

3. Jng 1mu@poBBIX HU3MEPUTENBHBIX MPUOOPOB pPa3yMHBIM 3HAYEHHEM IOTPEIIHOCTH
IPSIMOIO U3MEPEHMSI SABISAIOTCS 3 €IMHUIBI TIOCIEIHErO pa3psiaa, HO He MeHee 1% oT usmepseMon
BeMYMHBL. Jlydile cipoCuTh y XKIOpU O MOTPELIHOCTH BBIIAHHOTO BaM LU poBOro mpudopa.

4. B HEKOTOPBIX CllydasX METOJ M3MEPEHUI HE MO3BOJISAET UCIOIb30BaTh N3MEPHUTEIbHBIN
npulop C 3asBICHHON TOYHOCTHIO. Hampumep, npsiMoe n3MepeHue auameTpa MaphkKa JTUHEHKON
WIM U3MEpPEHHE BPEMEHH JJIEKTPOHHBIM CEKYHJIOMEpPOM, 3allyCKaeMbIM U OCTaHaBJIMBAEMbIM
yelloBeKOM. B Takux ciydasx 3HayeHHe MOTPEIIHOCTH MPSIMOro M3MepeHHsi OyAeT HpeBbIIATh
MOTPENIHOCTh U3MEPUTENBHOTO IPHOOpa 1 OLIEHUBAETCS U3 Pa3yMHBIX COOOpaKeHUH.
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1.3. Crioco0bl OLIEHKH MOTPeNIHOCTel BHIYUCISIeMbIX BeJIUYUH

ITorpemHocTb BBIYUCISAEMBIX BEIMUYNH MOKHO OLEHUBATh 110 CJIETYIOIUM IIPABUIIAM:

1. Meroa rpanun. IlorpenHocTs pacdeTHON BEIUYMHBI ONPENENIAETCS KaK MOIYpa3sHOCTh
€€ MaKCMMaJIbHO U MUHUMAJIbHO BO3MOKHBIX 3HAUEHHH, MOJYYEHHBIX C YYE€TOM IMOIPEUIHOCTEN
M3MEPEHHBIX (MM BBIYMCIEHHBIX PaHEE) BEIUYMH.

2. Ilepecuer mo mnpocteiM ¢opmynaMm. [Ipu claOXKEeHHH BeNMYMH CKJIAJABIBAIOTCS HX
aOCOJIIOTHBIE TOTPEIIHOCTH, a MPU YMHOXKEHUM WM JIeJIEHUM — OTHOCHUTENbHbIE. Jlomyckaercs
BMECTO CJI0KEHUS TIOTPEIIHOCTEN BBIUUCIIATh KOPEHb U3 CYMMBI UX KBaJpaToOB.

3. Ilepecuer 4yepe3 4yacTHbIE NPOM3BOJHBIE. PacueTHas (opmyna paccMaTpuBaeTcsi Kak
(GyHKIMS HECKOIBKUX EPEMEHHBIX. [lorpenHocTh onpeaenseTcst Kak KOpeHb U3 CyMMBI KBapaToB
BKJIQJIOB KaKJOM IIEPEMEHHOM B IIOIPEIIHOCTh pACYeTHOM BEIWYMHBL. BKiag nepeMeHHOU
BBIYUCIISICTCS KAaK MMPOM3BEJCHUE YaCTHON MPOU3BOIHOM IO TaHHOW MEepeMEHHONW Ha a0COIIOTHYIO
[IOTPELIHOCTh JaHHOM IepeMEHHOM. [[0mycKaeTcss BMECTO KOPHS U3 CyMMBbI KBaJpaTOB BBIIOJIHATH
IPsIMO€ CYMMHPOBAHME.

1.4 OueHka CTATUCTHYECKON MOTPEeIIHOCTH

N3-3a BO3MOXKHBIX HEKOHTPOJIHMPYEMBIX CIY4alHBIX (AKTOPOB pe3yJbTaThl pa3HBIX
9KCIEPUMEHTOB, BBIIIOJHEHHBIX B OJMHAKOBBIX YCJIOBHUSAX, MOTYT OKa3aTbCs pa3HbIMHU (HaIpuUMep,
JAIBHOCTh TIOJIETa «OJMHAKOBBIX» CHAapsAI0OB MOXET MEHSAThCS OT BBICTpPENa K BBICTPENY).
Benuuuna, onuceiBaromias BO3MOXKHBIE OTKJIOHEHHS M3MEPEHUN H3-3a BIUSHUS CIy4alHbBIX
(akTOpoB, Ha3bIBa€TCS CTATUCTHUUECKON (MJIM CIydyallHOM) MOTPEIIHOCTbIO. [l OLEHKH Takoi
HOTPENIHOCTY HEOOXOMMO BBIIIOJIHUTh HECKOJIBKO M3MEPEHUI (PU3NYecKol BEITUYMHBI (HE MEHee
5-6). HaumGonee mnpaBUIBHBIM METOJOM C TOYKH 3PCHHUS TEOPUU IOTPEIIHOCTeH OBbUIO ObI
BBITNIOJIHEHUE Ka)KJIOTO OIbITa HECKOJIBKO pa3 B OJAMHAKOBBIX YCJIOBUSAX M OLIEHKA CTaTUCTHYECKON
HOTPEIIHOCTU KaXKA0M u3MepsieMoi BeanuuHbl. Ha npakTuke 310 TpeOdyeT oueHb MHOI'O BPEMEHU U
CHJI, ITI0O3TOMY B YCJIOBHSIX OJIMMIINAJHOIO SKCIIEPUMEHTA JAOIYCKAETCsl OLIEHNBATh CTATUCTUYECKYIO
HOTPEIIHOCTh 1O pa3dpocy 3HAYEHUH UTOrOBOW BEIMUMHBI (KOTOpPYIO TpeOyeTcs HaiiTu B pabote),
MOJIyYEHHBIX B OIbITaX, BBIMOJIHEHHBIX [IPH Pa3HbIX HAYaJbHBIX YCIOBUSX.

OneHka CTaTUCTHUECKON MOTPEIIHOCTH MOKET OBITh BBIIOJHEHA OJHUM W3 CIEIYIOIINX
METO/0B:

1. ITomypa3HOCTh MAaKCUMaJIbHOTO M MHUHUMAJIbHOIO 3HAYEHWH BEJIMYMHBI MPH YCIOBUU
VCKJIIOUEHMS SIBHBIX IPOMAXOB.

lei_xcpl

. > x;
2. Ax = = [ZIe X; — Pe3YIbTAT i-TO ONbITA, N — KOJIMYECTBO OIBITOB, X, = —

¢ N

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

1.5 OuneHnka noJTHOM MOrPeIHOCTH

[TonHas morpenrHOCTh MOKET OBITh HalIeHA KaK

1. Cymma npuOOpHOI U CTAaTUCTUYECKOM MOrPENIHOCTEH.

2. KopeHb 13 CyMMBbI KBaApaTOB NPUOOPHOI U CTATUCTHYECKON MOTPEIIHOCTEH.

3. Ecau onHa M3 morpemrHocteid Oosiee yeM B TpU pasza OTIMYAeTCs OT JPYroi, To
JIOMYCTUMO PUPABHUBATH MOJHYIO MOTPETHOCTh OOJBIIEH.

4. Ecnin BenuuuHa HaljgeHa W3 rpaduka, TO €€ IOJHAs MOTrPEIIHOCTh MOXKET ObITh
ONpeleseHa KAk ITOJypa3HOCTh MAaKCUMalbHO M MHUHUMAJIbHO BO3MOXHBIX 3HA4CHUH I
MHO’KECTBA JINHUN, KOTOPbIE MOTYT OBITH TPOBEJEHBI MO SKCIIEPUMEHTAIILHBIM TOUKAaM C YUE€TOM HUX
pa3dpoca 1 pa3MepoB KPECTOB MOTPEIIHOCTEMH.
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2. Kputepuu onieHMBaHUS OLEHKH NMOTPEHIHOCTEH

Bannel 3a omeHKy morpemHocTeil He MOryT npeBbimaTh 10% oT MakcuManbHOro Oana 3a
3amady. [lomHblii Oannm 3a OLEHKY MOTPEUIHOCTH BBICTABISETCS HPU COONIONEHUH CIETYIOLINX
YCIOBUM:

1) sBHBIM 00pa3oM YyKa3aHbl aJEKBAaTHBIC MOTPEUIHOCTH H3MEpSEMbIX BEIUYHUH,
UCIOJIb3YEMBIX IIPH MTOJIyYCHUH PE3yNIbTaTa;

2) NpennoXEeHHbIM METOJ pelIeHus 3alauyd SBIAETCS JOIYCTUMBIM (OLIEHEH Oajiamu,
OTJIMYHBIMU OT HYJIAA);

3) BBIIIOJIHEHHbIE U3MEPEHUS SBIIAIOTCA KOPPEKTHBIMU (OLEHEHbI OaJlllaMU, OTJIIMYHBIMHU OT
HYJIS);

4) wroroBas pacuerHas (popMmysa HE COAECPKHUT CYIIECTBEHHBIX OLIMOOK (HOMyCKaeTcCs
OIIMOKa TOJBKO B YUCIOBOM KOI(PPUITMCHTE UK 3HAKE),

5) olLieHKa MOrPENIHOCTH BBIIIOJIHEHA OJTHUM U3 METOJ0B, YKA3aHHBIX B II. 1;

6) yuTeH BKJaJ B MOTPEIIHOCTh W MPUOOPHOM M CTAaTUCTHUYECKOH morpemHocteidl (Jinbo
yKa3aHO Ha MaJOCTh OJIHOM U3 HUX, JINOO OLIEHKA CTATUCTUYECKOH MOrpelIHOCTH HEBO3MOXKHA);

7) NOAY4YEHHOE 3HAYEHHUE MOTPELIHOCTH OTINYACTCS OT MPaBUIIBHOTO Ul UCHOJIb30BAHHOTO
MmeToza He Gojee yeM B 3 pasa.

Ha 3akmrouuTensHOM 3Tare HEBBINOJIHEHHME JIF0OOr0 M3 IMEPEUMCICHHBIX BBIIIE YCIOBUN
NPUBOJAUT K BbIcTaBJieHMI0 () 0aIOB 32 OLEHKY NOTPENIHOCTH. Ha 3aKII0unTeIbHOM 3Tare MOKET
IPUMEHSThCS OoJiee ieTanbHasl 1IKaja OLEeHUBAHUS.

Jlureparypa
1. AXO. BeprynoB, M.IO. 3amsartaun, [eiictBus ¢ nOpuOIMKEHHBIMU BEIMYMHAMHU.
[Torpemnocts. @ustex auueit um. C.I1. Kanuier. 2021 — 37 c.
2. MJI. Kapmanos, «Pacuer mnorpemHocteid B IIKOJIbHOM (PHU3UYECKOM MPAKTHKYMEY,
http://new.rys2.ru/phys_metod .
3. A.A. JIykpsHOB «OJKcniepuMeHTanbHast pusuka. 8 kimace». M.: MOTH, 2019 — 126 c.
4. C.B. Kapmasun «becepl 1o omMnuaHoMy dKcriepuMeHTy» https://t.me/urokSminut
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[Tpunoxenue 4

Knacc

3amaua Ne

AynuTopus, ps, MECTO

Bompoc:

Buanmanne! PaccMaTpuBaroTcst BOIPOCH TOIBKO MO YCIOBHIO 33/1a4H, HO HE TI0 PEIICHHIO.

baank Bonpocos

Brumanue! ChopmynaupyiTte Bonpoc Tak, 4TOObI HA HEFO MOXKHO ObL10 AaTh 0TBET «/[a» nnu «Her».
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[Tpunoxenue 5

BEJIOMOCTb OHEHUBAHUSA PABOT YYHACTHUKOB OJIMMIIHNA JIbI

9-ii kyace
KonuuectBo 6amios 3a 3amaun NoNe
r']l\i HIugpp | Pavmmus | Umsa | OrgectBO 327::[?;056 F:FPHO(?}; 3a 3a I/ITg;le;Lm Jluruiom
P 12|14 [1]2|3]4|5] 24
Typ TYp
10 kaacce
No VueBHoe Topor, KomnuectBo 6ainos 3a 3amgaun NoeNe R E——
HIugpp | Pavmmus | Umsa | OrgectBO = Jurninom
n/mn 3aBE/ICHUE | PErHOH 3al- 3a 2-i Oasn
A A 1123 |4]|5
i Typ TYp
11 knace
Ne VaebHoe Topor, KonuuectBo 6aimios 3a 3amaun NoNe Hrorosii
HIugpp | Pammms | Umsa | OrgectBo = Juriaom
/1 3aBEICHUE | PEruoH 3al- 3a 2-i Gasn
1(2] ¢ 1(2|3|4]|5
i Typ TYp
HpeﬂCCHaTeJ'IB KIOpHU
(®.1.0.) (noonucy)
Cekperapb
(®.1.0.) (noonucy)
UiteHsb! XK1OpHU
(®.1.0.) (noonucv)
(D.1.0.) (noonucv)
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