PU3UKA

TpeGoBannss K OpraHu3anuM ¥ NPOBEJCHHI0 PErHOHAJIBHOIO 3TANAa BCEPOCCHHCKOMN

OJIMMITHA/ABI IIKOJBHUKOB N0 ¢u3nke B 2025/26 yueOHOM roay yTBepsKAeHbl Ha 3aceJaHHH
HEHTPAJbHOI TNpPeAMeTHO-MeTOAN4YeCKO KoMHuccHU 10 (u3uke
(ITporokor Ne 10 ot 20.09.2025 r.).

1. O0mue moJioxKeHUs

1.1. Hacrosimue tpeOoBaHMS K NPOBEICHUIO PETHOHAJIBHOIO 3Tama BCEPOCCHNCKON
OJIUMITMAJIbI IIKOJBHUKOB (Jasiee — BcOILll, onumnuazna) no ¢pu3nuke cocTaBiIeHbl B COOTBETCTBUU C
ITopsinkoM mpOBENEHUS BCEPOCCUICKOM OJMMIMAABI LIKOJBHUKOB, YTBEPKACHHBIM IIPUKA30M
MunucrepcrBa npocBenienus Poccuiickoit ®enepaunu ot 27 HosOps 2020 r. Ne 678 «O06
yrBepkaeHuu llopsaka nposeneHuss BCEpOCCUMCKON OJIMMITMA/IBI IIIKOJIBHUKOBY.

1.2. KoHcynbranuu o BONpOCaM OpraHU3allMM WM INPOBEACHHUS PErMOHAIbHOIO JTamna
BCEPOCCUNCKOM OJMMMMA/BI IKOJIBHUKOB M0 (DPU3MKE MOXKHO MOJYYUTh IO 3JIEKTPOHHOW IOYTE,
obparuBmmch 1Mo azapecy physolymp@gmail.com B HeHTpadbHYIO MPEAMETHO-METOAUYECCKYIO

komuccuio (nanee — HIIMK).

2. Ilopsanok nNpoBeieHUsI COPEBHOBATENbHBIX TYPOB

2.1. PeruonampHbii stanm BcOLl mo ¢usuke MNpOBOAWUTCS B CPOKH, YCTAHOBJICHHBIC
MunuctepcTBOM nipocBetieHus: Poccuiickoit @epepannu B TeueHue 2 (IByX) THEH.

2.2. Bpems Hadaja COpEeBHOBATENbHBIX TYpOB pernoHaigbHoro stana BcOIll mo ¢usuke
YCTaHABIUBAETCA C yYE€TOM YacCOBBIX IIOSCOB B COOTBETCTBUM C PACIUCAHUEM PErHOHAIBHOIO
JTana, HanpasysieMbIM MUHUCTEPCTBOM ITpocBenieHus Pocculickon denepanum.

2.3. TeopeTnueckuil U MPAKTUYECKUIN TYphl MPOBOJATCSA B pa3HbIE JHHU: B MEPBBIM JI€Hb —
IIPAKTUYECKHUNA Typ; BO BTOPOH J€Hb — TEOPETUUECKUN TYP.

2.4. Teopetndyeckuil Typ BKJIIOYAET BBINOJIHEHHE yYAaCTHUKAMHU IMUCbMEHHBIX 3aJaHUM 10
pa3IUYHBIM TeMaThkaMm ydeOHoro mnpeamera «®Pu3uka» U NPOBOAUTCS OTIECIBHO IS Tpex
BO3pacTHbIX rpynm: 9 kmace, 10 kmacc u 11 kiacc. Bo3mokHas Tematuka 3aad COOTBETCTBYET
nporpamme BcOIIl no ¢usuke u npusenena B Ipunoxenun 1.

2.5. KommuiekT 3a1aHuit TEOPETHUECKOTO Typa COCTOMT U3 5 3ajad, pazpadorannsix LIITMK.

2.6. lnmutensHOCTH TeopeTndeckoro Typa cocrasisieT 300 MUHYT I BCEX BO3PACTHBIX
rpynn (9 knacesl, 10 kmacesl u 11 xaccsr).

2.7. IlpakTH4ecKMi Typ BKJIIOYACT BBIIOJIHEHUE YYAaCTHUKAMU OSKCIIEPUMEHTAIBHBIX
3aJJaHUii 10 pa3IMYHBIM TeMaTHKaM y4deOHoro mpenmera «DuU3uKa» U MPOBOAUTCS OTACIBHO VIS
Tpex BO3pacTHbIX rpymm: 9 kmaccel, 10 kimaccel m 11 knaccsl. Bo3mokHas Temaruka 3anad

cootBercTBYeT nporpamme BeOIlll mo ¢usuke n npuseneHa B [punoxenun 1.
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2.8. KommiekT 3agaHuii MpakTUUECKOro Typa cOCTOMT M3 1 miu 2 3amad, pa3paboTaHHBIX
IIITMK.

2.9. Ecnin 3aay mpakTHYECKOro Typa 2, TO 33Ja4d BIMOIHAIOTCS IO OUEPEIH C MEPEXO0O0M.
JIATENbHOCTD BBINOJIHEHUS OQHOM 3aJa4d MPAKTHYECKOro Typa cocrasiseT 140 MuHyT Ui Beex
Bo3pacTHbIX rpymm (9 kmaccel, 10 kmacesl u 11 kmaccer). [1o ucTedeHnn BpeMEHH BBITIOJTHEHHS
OJIHOM W3 3a7ad jenaercs mepepblB Ha 20 MUHYT Ui CMEHBI HCIIOJIB30BAHHOTO O0OpYIOBaHUS,
3aMEHbl PAacXOJHBIX MaTepUaJIOB U IEPEX0Ja YYACTHUKOB OJIMMIIMA/bl HAa HOBBIE IIOCAJOYHBIE
MmecTa. Ecnu 3amaua mpakTUYECKOro Typa OJHa, TO JJIUTEIBHOCTh Typa cocTaBisgeT 280 MUHYT, U
TYyp BBIIOJHsETCS 0€3 mepexoja.

2.10. Ilpu BBINONHEHUH 33JaHUIM IPAKTUYECKOTO Typa YYaCTHUKHU HE BIPABE I10JIb30BAThCS
B KAQ4eCTBE SKCIIEPUMEHTAIHLHOTO 000PYAOBAHUS MPUHAUICKHOCTSIMH, HE YKa3aHHBIMH B yCIOBUHU
3aJ1a4H.

2.11. Ilpu odopmiieHHH pelIeHni 3a1a4 MPaKTUYECKOTO Typa ClIeAyeT PYKOBOJCTBOBATHCS
MeToanuecKUMH PEKOMEHIAIUSIMH 110 OIICHWBaHUIO O(OpMIICHUSI TpaQUKOB Ha MPAKTHYECKHX
Typax BCEPOCCHICKON OJIMMITHAABI MKOIBHUKOB N0 (usuke (ITpunoxenue 2) m Meroandeckumu
PEKOMEHJALUsAMU [0 OLEHKE IOIPEIIHOCTEM B IPAKTUYECKUX 3aJaHMSIX BCEPOCCUICKOU
OJIUMITMAJIbI IIKOJIBHUKOB 110 (U3MKe U KpuTepusix ux ouenuBanus (Ilpunoxenue 3).

2.12. IlpakTHyecKuil Typ MPOBOJUTCS B COOTBETCTBYIOIIMX MOMELICHUX, MPEIBAPUTEIHHO
BbIOpaHHBIX OPTaHU3aTOPOM perrnoHanbHoro stana BcOILl.

2.13. IIpoBeneHuIo MPakKTUUECKOro Typa JI0JIKEH IIPEAIIECTBOBATh HHCTPYKTAXK YYaCTHUKOB
OJIUMITMAJIBI IO TEXHUKE OE€30MaCHOCTH, TEXHUKE (PU3NUECKOT0 IKCIIEPUMEHTa, TpaBUiIaM paboThI C
U3MEpUTENIbHBIMU NTpUOOpaMu U o0opynoBanueM. KoHcynbraius npoBOAUTCS WIEHAMU JKIOPH.

2.14. B nepuoj npoBeneHusl MPakTUYECKOro Typa OpraHM3aTOpaMU PErHOHAJIbHOTO dTana
BcOII oGecneunBaercsi 6€30MaCHOCTh YYaCTHUKOB U UX MEIHUIIMHCKOE 0OCTyXHMBaHUE (B ciyyae
HEOO0X0MMOCTH). 3a HecoOJIIoACHHE TMpaBWJI TEXHUKH O€30MacHOCTH TMPH  BHIIOJIHEHUH
MPAKTUYECKUX 3a/JaHUN YYaCTHUKHM MOTYT OBITh yJaJ€Hbl C MECTa MPOBEACHHUS MPaKTUYECKOIO
Typa C COCTaBJIEHUEM IPOTOKOJIA O HApYIICHWU. YYacCTHHKaAM, yIaJEHHBIM C MeCTa MPOBEJIEHUS
NPAaKTUYECKOT0 Typa 3a HECOOJIIOJCHHE MpaBWJl TEXHUKHU OE€30MAaCHOCTH, IO PEHICHUIO KIOpU
MOXET OBITh BBICTaBIIEHA OlleHKa () GaJIJIOB 32 yyacTue B JaHHOM Type.

2.15. Bo BpeMs TypOB YYAaCTHUKH OJIMMIMAJABI JOJDKHBI CHUAETH IO OAHOMY 3a CTOJIOM
(mapToit).

2.16. OprxkomMuTeT 00€eCIIeYMBAET PAcCaKy YYaCTHUKOB TaK, YTOOBI 32 COCETHUMH CTOJIAMHU
II0 BO3MOXKHOCTH CHJAEIM Y4YalllMecs pPa3HbIX KJIACCOB M M3 DPA3JIMYHBIX IIKOJ WM YYaCTHUKH
OJIMMITUABI OBUTH OTPakJIEHBI IPYT OT Jpyra clielnalibHbIMU 3alIUTHBIMU 3KpaHaMHU.

2.17. IlpeacraBuTenb OpraHu3aToOpa OJMMITAA/IBI 3alMCHIBAET BPEMsI Hadajla U OKOHYAHUSA
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TypOB Ha KJIACCHOM JOCKE B IIOMEIIEHHWU, B KOTOpPOM MpoBOAsTCs Typbl. llpencraButens
OpraHu3aTopa OJMMITHAIbl HATOMHHAET YYaCTHUKAM O BPEMEHH, OCTaBIIEMCS JI0 OKOHYAHUS Typa,
3a 30 MuHyT, 32 15 MuHYT ¥ 32 5 MUHYT. JlonmyckaeTcst TOKa3 0OpaTHOro OTCUYETa BpEMEHH Typa Ha
AJIEKTPOHHOM JKpaHe.

2.18. Ha TeopeTH4eCKOM M MpakTUYeCKOM Type uepe3 30 MUHYT MOcie €ro Hauajia
YYaCTHHUKH OJIMMIIMABI MOTYT 33/1aTh BOIPOCHI MO YCIOBHAM 33jau (B MUCbMEHHOH (opme). s
ATOTO Y MPEACTABUTENS OPraHU3aTOPa OJUMITHAIBI IOJKHBI OBITh B HATMYMUU OJIAHKH JUISI BOIIPOCOB
(ITpunoxenue 4). OTBETH Ha CoJIepKaTEIbHBIE BOIPOCH 03BYYHBAIOTCS YJICHAMH KIOPH TSI BCEX
Y4aCTHUKOB JaHHOM mapaieny. Ha HekoppeKTHbIe BOIIPOCHI UM BOIIPOCHI, CBUJIETEIbCTBYIOLIUE O
TOM, YTO YYAaCTHHK HEBHUMATEIBHO IMPOYHUTAT YCIOBHE, CIEAYET OTBET «0€3 KOMMEHTApPHEBY.
Kropu npekpariaer npyHUMAaTh BOIpockl 3a 30 MUHYT 1O OKOHYAHUS Typa.

2.19. Ha mpakTu4eckoM Type OTBEThI Ha BOIMPOCHI 0 paboTe 000pyA0BaHUs MPOU3BOASTCS
B IMUChbMEHHOU (hOopMe B TEUEHUE BCETO Typa.

2.20. IIpeacraBuTenb OpraHU3aTOpa OJIUMITHAIBI B IOMEIIEHUSAX MMPOBEACHUS TYPOB MOMXKET
UCTIOJIB30BaTh cMapT(oH/mIaHmeT st nepeaadn Gororpaduu 3a1aHHOTO YYaCTHUKOM BOTIPOCa B
JKIOPH PErHOHAIBHOIO 3Tara.

2.21. Odopmiienue pemieHuit 3aJaHuil OJTUMIINAIBI A TEOPETHUECKOrO U MPAKTUYECKOTO
TYpOB TPOHMCXOIUT B MHCbMEHHOW (opme. He momyckaercs MCIONB30BaHHE PYYKH C KpacHOH
NacTou 1yt OOPMIICHHS PeIIeHU . J[OTOTHUTENBHBINA YCTHBIN OMPOC HE TOTYCKACTCS.

2.22. Y4YacTHUK, BBINIOJHUBIIMK 3aJaHUsl paHbIIE BPEMEHU, OTBEJACHHOTO Ha HX
BBHITIOJTHEHHE, U CIaBIIUI paboTy, HE UMEET MpaBa MOBTOPHO BO3BPAIIATHCS B ayAUTOPUIO JUIS UX
BbIMOJHEHUs. B wmemsix  coOmrogeHuss MHGOPMALMOHHOIO  KapaHTHMHA  OpraHu3aTopam
peKoMeHayeTCsl 00ecleunuTh BO3MOMKHOCTh HAXOXKIEHHS YYaCTHHMKOB, 3aBEpIIMBIIHUX padoTy,
B cllenHaabHON ayauTopuu 10 9:00 Mo MOCKOBCKOMY BPEMEHH.

2.23. Cssa3p xtopu perumoHambHoro dtama BcOIIl ¢ IIIMK ocymectBasiercs B
Mmeccenkepe. Ccbulka U1 TMOJKIOYEHHMS] U MHCTPYKLUU HAMpaBIIsIOTCS BMECTE C KOMIUIEKTOM

3aJIaHUH.

3. Kpurepnu u MeTOAMKA OLICHUBAHUSA OJMMIIMAIHBIX 3aJaHUI

3.1. OueHuBaHHE KadyecTBA BBIMOJHEHHUS YYaCTHUKAMH TEOPETHMUECKUX M IPAKTHYECKHX
3alaHuil OCYLIECTBIISIET KIOpU pervoHanbHoro 3rana BcOIIl B cOOTBETCTBUM ¢ KPUTEPUSAMH U
METOJIMKOMN OLIEHWBAHUS BBIMOJIHEHUS OJIMMITMATHBIX 3aJaHuid, pazpadoranubix L{IIMK, ¢ yuetom
OIpe/ieNIeHUs] BBICIIEro Oaia 3a KaXJ0€ 3aJaHue OTIAENbHO, a Takke OOIIeld MaKCHMalbHO

BO3MOXKHOM CyMMOfI OayoB 3a Bce 3alaHus U TYpPBhI. I[OHYCKaeTCH HaJIMYHUEC 3aJa4u HaquOﬁ 041



HAyYHO-TEXHUYECKON TEeMaTHUKU C OOJBUIMM YHCIOM BOMpPOCOB. B 3TOM ciiydae Oayuibl Mexay
3aauaMi MOTYT OBITh pacrpeieJIeHbl HEpaBHOMEPHO.

3.2. XKropu olLileHMBAET 3aIluCH, IPUBEAEHHBIMU B UNCTOBUKE. YEPHOBUKH HE IPOBEPSIIOTCS.

3.3. IlpaBwIbHBIH OTBET, MPUBEIEHHBIH 0€3 OOOCHOBAaHHWS WJIM TOJYYCHHBIA U3
HEIPaBUJIbHBIX PACCYXICHUM, HE yunuThiBaeTcs. Ecnu 3aiaua pemeHa He MOJIHOCThIO, TO 3TaIlbl €€
pELLIEHNUs OLICHUBAIOTCSI B COOTBETCTBUHU C KPUTEPUSAMU OLIEHOK 10 JaHHOU 3aj1aye.

3.4. Kputepun M METOJMKAa OLEHUBAHUS JOIYCKAalOT OLICHMBAHHWE C IIarOM HE MeEHee
0,5 6ayma. OkpyriaeHue 6aJIOB IO UTOTaM IPOBEPKH HE MPOU3BOIUTCS.

3.5. IIpu oLleHMBaHUHU BBIOJTHEHHBIX OJIMMIINAJAHBIX 33/IaHUN, PEIIEHHBIX B COOTBETCTBUH C
aBTOPCKHUM I10IX0JIOM, HE JIOIYCKAETCsl BhICTABIECHUE 0ayIOB, HE MPEAYCMOTPEHHBIX KPUTEPUSIMU
¥ METOJIMKOM OIICHWBAHUSI BBITIOJTHEHHBIX OJIMMIIHUAIHBIX 331aHui, pa3padorannbix LIIIMK.

3.6. Ilpu oneHMBAaHUM BBINOJTHEHHBIX OJMMIIMAIHBIX 33JaHUM, PEHICHHBIX METOIO0M,
OTIIMYHBIM OT AaBTOPCKOTO, JIOMyCKaeTcs pa3paboTKa OTAEIbHBIX KPUTEPUEB M METOAMKHU
onieHuBaHus. Kpurepuum u MeToAuka OLECHUBAHMS IPENJIOKEHHBIE JKIOPU PErMOHAIbHOIO 3Tama
BcOLl, yrBepxkmatorcst mporokonom HIIMK mo ¢usuke W HampaBisioTCs BO BCE CYOBEKTHI
Poccuiickoit deneparumu.

3.7. Bce momeTku B pabOTe y4YaCTHHMKA WIEHBI KIOPH AENAIOT TOJBKO KPACHOM MacTOM.
bamibl 32 IpoOMEXYTOUHBIE BBIKIAJAKU CTaBSTCS OKOJO COOTBETCTBYIOIIMX MECT B pabdore.
HTorosas oleHKa 3a 3a/1a4y CTaBUTCS B KOHIIE PEIICHUS U 3aBEPSAETCS MOAIUCHIO IIPOBEPSIIOIIETO.

3.8. Jns xoopauHanuu pabOThHl MO MPOBEPKE BBHIMOJHEHHUS YYaCTHUKAMH 3aJaHui
IpeJiceAaTeNb KIOPH B KaXI0M KJIacce Ha3Ha4yaeT OTBETCTBEHHOIO 3a JIaHHBIN KJIacC (BO3PACTHYIO
IpYyNILy) U3 YKUCTIa YICHOB KIOPH.

3.9. Onenka paboT KakJOro YYaCTHUKA OCYIIECTBISETCS HE MEHEE YeM JBYMS WICHAMH
Kiopu. B ciiyuae pacxokIeHHs MX OLIEHOK BOINpPOC 00 OKOHYATENbHOM OIpeJeNeHMH OaloB,
BBICTABJISIEMBIX 3a BBINIOJHEHHE 3a/aHUM, OmpesenseTcs MpeacenaTeieM >KIOpH, JMOO IO ero
PELICHUIO OCYIIECTBIISIETCS TPEThSI IPOBEPKA.

3.10. Pesynbrarel mpoBepKH pabOT YYACTHUKOB OJMMIIHAILI YJICHBI KIOPH 3aHOCAT B
CBOJIHYIO TaOJMITy olleHHBaHMs paboT ydyacTHHKOB onuMmmnuazabl ([Ipunoxenue 5) u mepenaror B
Oprkomurer.

3.11. Ilo TeoperndyeckoMy Typy MaKCHMajlbHasg OIIEHKa PE3YyJIbTaTOB Yy4YaCTHUKA
ompenensieTcss apuMETHUUECKOW CyMMOW BceX 0auioB, TIOJYYCHHBIX 32  BBITIOJIHCHHE
OJIMMITUATHBIX 33/IaHUH, KOTOpast He JOJHKHA MpeBbIIaTh 60 0anmos.

3.12. Ilo mnpakTuyeckoMy Typy MaKCHUMallbHasi OILIEHKa pe3yJbTaTOB Yy4yacTHHUKA
omnpenensieTcs apupMeTHIecKoi CyMMOM BceX 0asuioB, MOJTYyYEHHBIX 3@ BBHITIOJTHEHUE 3a/IaHUM, U HE

J0JDKHA TIpeBbImath 40 6amios.



3.13. MunuManbpHas OIEHKA 3a BBITTOJIHEHHE JIFOOOTO 3aJaHusl KaK TEOPETHUYECKOTO, TaK U
NPaKTUYECKOTO TYPOB HE MOXKET ObITh HIKE () OaoB.

3.14. Tlocne okOHYaHUS TPOIEAYPHI ICKOIUPOBaHUS pabOT CBOAHAS TabIUIa OIEHUBAHUS
paboT yYaCTHHKOB OJIMMITHAIBI TIOAITUCHIBACTCS MPECEAATEIIEM KIOPH.

3.15. Pe3ynbTaThl BBHINOJHEHHUS YYACTHUKAMU OJUMMIMWAAHBIX 3aJlaHUl BHOCSITCS B
PEUTHHTOBYIO TAOJMIy WHAUBUAYAIBHBIX PE3yJIbTATOB YYaCTHUKOB perHoHaNbHOTO dTama BcOIIl
2025/26 yuebHoro roma mo ¢usuke no kiaaccam 9, 10 u 11 B COOTBETCTBHH C BBIMOJHACMBIMH

OJIMMIIMaAHBIMH 3a1aHUAMU.

4. Onucanme nNpouexyp aHAJIN3a OJTUMIIHATHBIX 32IaHUI, MX pPelIeHNH 1 MoKa3a pador

4.1. Ananu3 OJUMIIMAJHBIX 3aJlaHUd W MX PEIIEHUN, MoKa3 paboT MNPOBOASTCS s
TEOPETUUECKOr0 U MPAKTHUECKOTO Typa.

4.2. Bce y4acTHUKH OJUMIIMA/IBI IO OKOHYAHUM Typa OJIMMIIHAIbI MOTYT O3HAKOMUTHCA C

ABTOPCKMMH DEIICHHUSAMU W IPEABAPUTEIBHOW CUCTEMOM OLEHMBAHMSA 3aJaHUN TYpPOB B XOJe€

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

4.3. OcHoBHasl IleJib TPOIEAYPHl aHAIM3a OJUMIHUAAHBIX 3aJaHUM M MX PEHICHHH —
UH(GOPMUPOBATh YYACTHUKOB OJUMIIHNAAbI O MPAaBUJIBHBIX PELICHUSX MPEVIOKCHHBIX 3aJaHUMH,
OOBSICHATh TUITMYHBIC OIIMOKH M HEJOYETHI, MPOUH()OPMUPOBATH O CUCTEME OIICHUBAHUS 3aaHUN.
AHaM3 ONMMIOMAIHBIX 33JIaHUN M WX PEIICHUH MOXET OBITh NMPOBEASH KaKk B OYHOH, TaK H
TUCTaHIIMOHHOW ¢opme. Pemenne o ¢opme TmpoBeneHUs aHaidu3a 3aJaHUil  [PUHUMAET
OpraHu3aTop pernoHaiabHoro sramna BeOILL.

4.4. Bo BpeMmsi aHaIM3a OJMMITMAIHBIX 33JaHUN W WX PEUICHUH YYaCTHHKH OJMMITAAIBI
JIOJDKHBI TTOTYYHUTH BCIO HEOOXOIMMYIO WH(POPMAIIHIO IO ITOBOJTY OLIEHMBAHUS UX PadoT.

4.5. B xone aHanu3a OMMMIMAIHBIX 3aJlaHMM M MX PELIeHWH NpeICTaBIsAIOTCS Haubosee
yJlayHble BapHUaHTBl BBIIIOJHEHUs OJMMIIMA/IHBIX 3aJlaHUM, aHAIM3UPYIOTCA TUIUYHBIE OUIMOKH,
JIOTYIIICHHbIE yYaCTHUKAaMHU OJIMMIIHNAJIBI, COOOIIAIOTCS KPUTEPHH OIIGHWBAHUS KaXIOTO U3
3a/1aHU.

4.6. Kaxaplif y4yaCTHUK HMMeEET IMpaBO O3HAKOMUTBHCS C pEe3ysbTaTaMU IPOBEPKH CBOEH
paboThI 10 MO/IBeACHUS O(UIIHAIBHBIX UTOTOB OJIMMITHA/IBI.

4.7. Tlopsgok mpoBeAeHUS TMOKa3a padOT YYaCTHUKOB OIPEACISIETCS COBMECTHO
OPTKOMHUTETOM U KIOpU PETHOHAIBHOTO dTama. [lomyckaercsi mpoBeleHHEe IMoKaza paboT Kak B
OYHOM, TaKk B JUCTAHIIMOHHOU (hopMe.

4.8. Ilpu mnpoBeneHMH TMOKaza pabOT B OYHOH (QopMe B MporpaMMe OJIMMITHAIBI
duKcupyeTcss BpeMss W MECTO €ro MpoBeACHUsA. Bo Bpems OYHOro IMoKaza padoT y4YacTHUK

OJIMMITUAaAbl UMECT ITPAaBO 3a4aTh YJICHY JXKIOPH BOIIPOCHI 10 OICHKE IMPUBCACHHOT'O UM PCIICHU.
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4.9. Ilpu npoBeneHUH 1Mokaza pabOT B AUCTAHIIMOHHOW (opMe YYaCTHHKY HAMPABIISICTCS
CKaH-KOIMSI €ro TPOBEPEHHON paboThl WM HHAMBHIyalbHas Tabmuma oreHuBanus. Crocod
HaNpaBJICHUS! CKAH-KOMHMMU (JUYHBIA KaOWHET, OSJEKTPOHHAs NOoYTa M T.II.) ONpeAessieTcs

OpFaHI/I3aHI/IOHHO-TeXHquCKOﬁ MOZCIIBIO IIPOBEACHHU A OJIMMIIMAZIbl B KOHKPETHOM PETHOHE.

5. Hepeqenb ClIpaBOYHBIX mMaTepuajion, cpeacrs CBHA3HN H 3J'IeKTp0HHOi7[
BBIYHCJIUTEIbHOMR TEXHUKH, PA3PCIICHHbIX K HCIIOJIb30BAHUTIO

HpI/I BBIITOJIHCHHUH Sa,HaHI/Iﬁ TEOPECTUUCCKOTO M IMPAKTHUYCCKOr0 TYpOB OJHUMIIHAIbI
JOITYCKACTCA HCIIOJIb30BAHHC COOCTBEHHBIX IMHCHMEHHBIX HpPIHa,Z[JIC}I(HOCTeﬁ (pyqKa, KapaH/Jaalll,

JaCTUK, KOPPEKTOP, LUPKYJIb, TPAHCIOPTUD, JIUHENKA, HEIPOrPAMMHUPYEMBII KaJIbKYJISATOP).

6. TIlepeuyeHbr MaTepHATbHO-TEXHHYECKOTr0  o0ecmevyeHHs /UISi  NPOBEIEHHS
PernoHaJIBLHOIO 3Tana
6.1. Jlng npoBeAeHUsT TEOPETUUYECKOTO Typa HEOOXOAMMO IMPEAYCMOTPETh MaTepUaIbHO-

texuuyeckoe odecrieuenue (Tabnuma 1).

Ta6Jmua 1. - HepequL HCO6XO,Z[I/IMOFO MAaTCPHUAJIbHO-TCXHUYCCKOI'O obecneyeHust JIA

MMPOBCACHUA TCOPETUUCCKOI'O Typa OJIMMITUA/Ibl

:ﬁl HaumenoBanue Koz-Bo, en. uamepenus

1 JIuctsr A4 (80 rp/M°) B KIIETKY ITo 20 nucTOB Ha yeIoOBEKa

2 Jlucter A4 (80 Fp/Mz) (mmst YepHOBHKA) ITo 10 nuctoB Ha yenoBeka
(unmu TeTpaab B KIETKY) (unu 1 Terpanp)

3 Pyuxka ¢ cunelt macroii (3amnac) 5% OT YMCIEHHOCTHU YYaCTHUKOB

4 Pyuka ¢ xpacHo# nacToi 1o unciy 4neHoB KpHu

5 [Tpuntep (4/6, popmar A4) 1 wrT.

6 Cremutep co ckobamu 3 mr.

7 AHTHCTETIIED 3 mr.

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

9 Hoxuutibr 3 miT.

6.2. Jlns mpoBedeHHs] MPAKTUYECKOTO Typa HEOOXOAMMO NPEeayCMOTPETh MaTepHalbHO-

texHudeckoe obdecrieuenue (Tabmuma 2).



Tabmuma 2. — IlepeyeHpr MarepuaIbHO-TEXHUYECKOTO OOECIEUEHUsT Il TMPOBEACHUS

IIPAKTUYECKOI0 Typa OJIMMIINAbI

i\/ri HanmenoBanue Kon-Bo, en. uamepenus
1 Jlucter A4 (80 Tp/M°) B KIETKY ITo 20 nucToB Ha yeIOBEKa
2 JIuctet A4 (80 rp/M°) (1u1st YepHOBHUKa) ITo 10 nucToB Ha YenoBeKa
3 Pyuka ¢ cuneit nacroii (3amac) 5% OT YUCIEHHOCTH YYaCTHUKOB
4 Pyuka c kpacHoii macToit [To yucny 4neHOB XIOPHU
3) [Ipuntep (u/6, hbopmar A4) 1 .
6 Cremuiep co ckobamu 3 .
7 AHTHCTEIIEp 3 .
8 Cxkot4 (mmmpunoi 40-50 Mm) 3 mrT.
9 Hoxuuue: 3 .
10 | KonduneHunaabHbIH MepeYCHb

obopymoBaHus MPAKTUIECKOTO Typa,

HaIPaBJIIEMBIH 110 3alUIIEHHBIM KaHAJIaM

6.3. [ia mepenaun KOH(MIECHIMAILHOIO NEpedyHs 00OpYHOBaHMS MCIIOJIB3YETCA Ta Ke
Kpunrorpaduueckass cucrema, 4ro M Ui Nepeladyd YCJIoBUM perroHanbHoro stana BcOUI mo
¢usuke (DioPost). [lyis momydeHus mepedHs oO0OpyIOBaHHS NPEACTABUTEIN CYOBeKTOB PD
JOJDKHBI TIOJIYYUTh HEOOXOJMMBIE MHCTPYKIMH M TOKEHBI JJIs pabOThl ¢ KpHITOrpaduyeckoi
cucreMoit 10 15 nexabps 2025 rona.

6.4. PernoHanbHbIM OPTKOMMTETOM JOJDKHA OBITH OOecreueHa 3aKynka 00OpyAOBaHHS IO
CHUCKy u3 mnepeuHs. JlomyckaeTcs nepeaada MHGoOpMaluu M3 TepedHs junam (JabopaHTtam,
MHXXEHepaM, TeXHUYECKUM pabOTHHKaM) JJisi M3TOTOBJIEHUS YCTAaHOBOK IMPAKTUYECKOrO Typa W3
3aKyIJIEHHBIX KOMIIOHEHTOB U3 NIEPEYHS.

6.5. Jluma, OTBETCTBEHHBbIE 3a 3aKylKy OOOpYJOBaHHMS U H3TOTOBJIEHUE YCTaHOBOK
MPAKTUYECKOTO Typa, Moryr ObITh aoOaBneHbl B yar HIIMK nns momydenus oTBeTOB Ha
BO3HUKaOIIKE yTouHstomme Bonpockl. /s no6asnenus B uat L{IIMK HeoOxonumo mocpeacTsom

Kpunrorpaguyeckoii cucTeMbl HampaBuTh Ha aapec physics@olymp.edu.ru dammnmio, ums,

OTYECTBO JIHMIA, KOTOPOE HYXHO 100aBHTh, a Tarke id yuerHoi 3ammcu B Telegram u Homep
MOOHJIBHOTO TelleoHa, K KOTOPOMY MpUBs3aH 3TOT akkayHT B Telegram (nmpumep: MBanos MBan

WBanosuy, @ivanov, +7 900 123 45 67).



mailto:physics@olymp.edu.ru

[Tpunoxenue 1

IIporpamma BcepoCCUiicKOM 0JIUMNIUAAABI IKOJLHUKOB 10 (pr3UKe

KoMIuiekTel 3aiaHuil  pasiMyHBIX JTANOB OJIMMIIMAJ COCTABJSIOTCS IO TNPUHIMILY
«HAKOIUIEHHOT'O UTOra» U MOT'YT BKJIKOYaTh KaK 3a/1a4M, CBA3aHHBIE C pa3/ie]aMU LIKOJBHOIO Kypca
($u3uKH, KOTOpPBIE U3YyYAIOTCS B TEKYILIEM TOAY, TaK U 337a4H 110 MPOUICHHBIM PaHee pa3zeiaMm.

Bomnpocsl, BblieNIEHHBIE B IIPOrpaMMe KYpCusom, U3ydaroTcst B Kypce (puzuku 7-9 kimaccoB
Ha KaueCTBEHHOM ypoBHe. OHHM MOTryT OBITh PEKOMEHJOBAaHBI Ui BKIIOYCHHS B 3aJaHUS
yKa3aHHbBIX KJIACCOB TOJIBKO B ILKOJIbHBIE ATAIIbl OJIMMIIMA/IbI IIOCIIE UX U3YUEHHUSL.

B cronbue «Mecsiy yka3pIBalOTCsl IPUMEPHBIE CPOKHU (KalIEeHIAPHBIN MeCSIl) POXOKIACHUS

TEMBI.
7 knace
IIporpamma BcOIII o pmsmke
Mecsn C Y4ETOM CPOKOB OKCIEPUMEHT Maremartuka
MIPOXOXKIECHUS TEM
09 Du3nIecKe BEIIMUNHBL. [IpaBuna 6e3omacHoOro Tpyaa CrarnmapTtHas ¢popMa 3amucu
Enuanter husmaeckux npu paboTe ¢ 1adopaTopHBIM yucna. Pabora ¢ 6onpmmmu u
BeIUUMH. MexyHapoiHas o0opynoBaHHEeM. DTaIOHbI. MaJIbIMHU YHCJIaMHU.
cuctema eaunull. [lepeson CriocoOb1 n3MepeHust Onpenenenye mIOMAIN.
€AMHUL] U3MEPEHHH. (bu3nUeCKUX BEIUYNH Merton naneTku.
Pa3zmepHocTh puznyeckux (ananorossle U 1QpoBEIC Pabota c rpadukamu:
BEITUYMH. HU3MEPHUTEIIbHBIC TIPUOOPHI). MOCTPOCHUE rpaduka
Nzmepenne hrzmueckux Hena nenenusd. IloBTopHBIE KOOPAHMHATHI OT BPEMEHU,
BEJIMYHH. n3MepeHust. Metosl CKOPOCTH OT BpEeMEHH,
Jsuxenne. CkopocTts. I1yTh. YCPEOHEHHUs] [IOBTOPHBIX OIIpECIIEHUE CKOPOCTU
MexaHndeckoe JBHKEHHE. M3MEpEeHUI: cpeiHee JBWDKEHUS TTO TpaduKy
MartepuanbHas TOUKA. apupmeTHyecKoe u 3aBUCHUMOCTH KOOPIUHATHI
CriocoOb1 onMcanus rpaduuecKoe ycpeaHeHue. (myTH) OT BpeMeHH
MEXaHUYEeCKOTO JABM)KECHUS: Meton psAA0B U1 U3MEpEeHUs
TaOJIMYHBIN, TpadUIecKuil, MAaJIbIX BEITUYMH.
aHanuTuaeckuil. CUCTeMbI [IpsiMble 1 KOCBEHHbIE
KoopauHart. Tpaekrtopusi. usmepenus. [lorpemHocTn
ITyTh ¥ CKOPOCTB IBMXKEHHUSL. NPSAMBIX U3MEPEHUI
PaBHOMEpHOE IBIKEHHE. (U3NUECKUX BETUYNH.
3aBHCUMOCTh KOOPJIUHATHI OT | AOCONIOTHBIE U OTHOCHTEBHBIC
BPEMEHH 11 PABHOMEPHOTO MOTPENIHOCTH MPSAMBIX
IBWKEHUS (YpaBHEHUS u3MepeHni (PU3NIecKux
JIBIDKEHUS) BenuauH. OIEHKa TPAHUI]
MIOTPELTHOCTEN.
W3meputenbHble TPUOOPHL:
JIMHENKA, CEKYHIOMED, MEPHBIN
HUJIAHJD
IIIxoJIbHBIN 3TAN
10 CpenHss CKOpOCTb. N3mMepenue cpenHei u Pab6ora c rpaduxamu.
I'padmueckast uHTEpIIpETaliUsl | MTHOBEHHON CKOPOCTH. JIunelinble U HETUHEIHBIE
CKOPOCTH, TIpOiiIeHHOTO 1yTH, | M3MepeHne 60IbIINX U MaJIbIX rpaduku. [loctpoenue
BPEMEHHM U MIEPEMEILECHUS A1 | IPOMEKYTKOB BPEMEHM. rpa¢uKoOB 1O 331aHHON
MPSIMOJIMHENHOTO JBMKEHHA. | M3MepeHne XxapaKTepHBIX TabJIMIIe 3HAYCHHH.
OTHOCHUTENBHOCTD BpEMEH JIBHKECHHM, [Mony4eHnue napOpMALIUH U3
MEXaHUYEeCKOTO ABMKEHUSI. TTOBTOPSIFOIINXCS C TEYEHUEM NpeJICTaBIeHHOro rpaduKa.
Cucrema orcuéra. 3aKoH BpEMEHU I'paduxu npsmoit
CJIOXKEHHS CKOPOCTEH I Tell, MPOTMOPIIUOHATBHOCTH U
JBWKYIIUXCA MAPAIIIEIBHO JIMHEHHOM 3aBUCHMOCTH.




[Iporpamma BcOILl o ¢puzuke

Mecsn ¢ y4€TOM CPOKOB OKCIIEPUMEHT Marematuka
MPOXOXKACHUS TEM
Onpenenenye yrioBoro
ko3 duLmeHTa HaKIOHa,
omnpeneaecHue CBOOOTHOTO
YJIeHa.
Pabora c rpadukamu: pacuér
TJIOIIATH IO TpadUKOM,
MIPOBEJICHIE KaCcaTEeIbHBIX
JUTS OTIpeNieNICHHS CKOPOCTH
W3MEHEHUS BETUUNHBI.
Pewrenne cucteM NTMHEHHBIX
YpaBHEHUH
11 Kunemaruueckue cBs3u Ipu W3zmepenne 00bEMOB Tel. IIpusHaku paBeHCTBa
JBWKEHUH B CHCTEMaXx IS MepHnbiii nunuaap. U3Mepenue | TpeyroiabHUKOB,
CITy4as mapajuieTbHbIX Mmacc. Becsl. Onpenenenne MapauIeTbHOCTh MPSMBIX.
MEPEMEIICHUM. 00BEMHOMN, TOBEPXHOCTHOM 1 [Tomobue TpeyromTsHUKOB.
MexaHudeckoe ABMKEHUE B JIMHENHOW IUIOTHOCTEH. HayvanbHble cBeneHus oo
CHCTEeMax: pbluar, BOpOT, Omnpenenenne cpeaaen OKPYKHOCTH B HEKOTOPEIE e¢
0JI0KH (TTOABKHBINA U TUIOTHOCTH PacTBOpa M CMECH cBoiicTBa (AMaMeTp, XOp/a,
HETIO/IBHKHBIH), BEIIECTB, ONpe/IeIICHIE KacartenbHas). [nuna nyru u
HEepaCTsHKUMasi HUTh, YIPYToe | HACHITHOW TUIOTHOCTH panuyc OKpyKHOCTH
TEJ0, HOOKHUYHBIA MEXaHU3M.
O06wéM. Macca. [TnoTHOCTS.
CMecH ¥ CIIJIaBBbl.
CoOTHOLIEHUE MEXIY
JIMHEHHBIMU pa3MepaMu,
IUIOIIASIMHA U 00BbEMaMHU.
[Tomobwue. IloBepxHOCTHAS 1
JIMHENHAs IVIOTHOCTH.
Hacsinnas niaoTHOCTD.
CpenHsis III0THOCTh
MyHHIMIAJBHBIH 3TAIl
12 Bzaumooeticmsue men xax Kynbrypa nocrpoenus
NPUYUHA UsMeHeHUs cKkopocmu | TpaduKoB
osudicenust men (Ha
KauecmeeHHOM ypoeHe, be3
emopoeo 3axoua Heromona).
SIBrieHrE MHEPIUU.
NHuepTHOCTH. Macca kak mepa
WHEPTHOCTH Tella MPU
MOCTYMNATEeIHbHOM JTBUKEHHH.
Cuna xaKk XapakTepuCTHKa
B3aumozercTBus ten. Tpetuit
3akoH HeroTOHA.
CrnosxeHue napauieIbHbIX
cui. I[lonsrue
paBHOJEHCTBYIOLIEH. YciioBHe
MOKOS TeJa.
Cuta TSKECTH
01 Yupyrocts. 3akon ['yka. Junamometp. 3mepenne cuibl

JIunelinble 1 HENMHEHHBIE
nedopmarur. CHuCcTEMbI
npyxuH. JhheKTUBHBIH
k03 puLmeHT ynpyroctu

C TIOMOILIBIO TUHAMOMETPA,
KaJTuOpOBKa THHAMOMETPA.
Manowmetp. bapomeTp.
ToHomeTp

9




Mecsn

[Iporpamma BcOILl o ¢puzuke
¢ y4€TOM CPOKOB
MIPOXOXIECHUS TEM

OKCIIEPUMEHT

Marematnka

CUCTEMBI.
Cuna TpeHus.

[laBneHue B )KUAKOCTSX, ra3ax
U TBEPABIX TEIaX.
I'mppocratrueckoe gaBleHUE.
3aBUCUMOCTb
THIPOCTaTHYECKOTO NABJICHUS
JKUJIKOCTU OT TITyOUHBI
norpyxenus. JlaBiaeHue B
KUAKOCTH (C yu€TOM
BHEIIIHETO JABJICHUS).
CoxpaneHnue oobeMa
(HEC)KMMAEMOCTD KUIKOCTH)

PernonaabHbIH 3TAN

02

3akoH Ilackans.
ITneBMaTHyeckre MallIMHbI.
Coo0raromuecs: CoCy/Ibl.
I'mapaBnnyeckre MEXaHU3MEI.
JeiicTBrEe KUIKOCTH U ra3a Ha
MOTpY’KEHHOE B HUX TEJO.
BriTankuBaronias
(apxumMenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten.
BosayxonnaBanue

I'uppocraruueckoe
B3BeruBanue. OnpenencHue
IUIOTHOCTHU T€J METOAOM
THUIPOCTaTHYECKOTO
B3BEILIMBaHUSA. ApeoMeTp

03

[InaBaHuEe B HEOAHOPOIHOM
JKUAKOCTH U B CUCTEME
HECMEIIHBAIOLIUXCS
s)kuakocted. Cuna Apxumena
IPY OTCYTCTBUU MOATEKAHUS
BJIOJIb OJIHOM IpaHu Tena.
IlocmynamenvHoe u
spawjamenvhoe 08uUlceHUe
meépooeo mena.

IInedo cunbl. MOMEHT CHIIBL.
YcnoBre paBHOBECHUS
TBEPJOTO TeJa ¢
3aKpEIIEHHON OChIO
BpauieHusi. Prruar. [IpaBuso
MOMEHTOB. LleHTp TsKecTH.
Lentp macc. LlenTp macc
CUMMeTpUYHBIX uryp. LlenTp
Macc TPEyrojbHUKa

Poruar. Peiuar kak ycuiuresns

04

CucreMbl IIOBWKHEIX U
HETOABIKHBIX OJIOKOB.
ITonucnact. Bopot. 3agaun
CTaTUKHU C KHHEMaTHYECKHUMU
CBSI3SIMH.

Mexanndeckas paboTa mys
CWJI, HATIPABJICHHBIX BJOJb
MepeMeIeHUs] MaTepUaibHON
ToukH. ITocTossHHAS ”
nepemMeHHas cuibl. CpeHss
cuita. MOITHOCTE.
Brrancienune paboTs uepes

ITomucnacr.
Pacuét norpemrnocreit
KOCBEHHBIX U3MEPEHUI

Dopmyna pazHOCTH
KBaJIpaToB

10




Mecsn

[Iporpamma BcOILl o ¢puzuke
¢ y4€TOM CPOKOB
MIPOXOXIECHUS TEM

OKCIIEPUMEHT

Marematnka

TUIOIA/b O rpadrKaMu
3aBUCHUMOCTH CHJIBI OT
HEePEMELIEHNS 1 MOLHOCTH OT
BpEMEHU

8

KJ1accC

Mecsn

[Tporpamma BcOLL no usuke ¢ yaérom
CPOKOB IPOXO0XKIACHUSI TEM

DKCIIEPUMEHT

Marematnka

09

DnemeHmol MOAEKYIAPHO-KUHEMUYECKOLL
meopuu cmpoenus seujecmaa. I asoi,
ACUOKOCIU U MBEPObIE Med.
Temnepamypa. Céa3b memnepamypul co
cpeonetl KUHemuyeckol sHepeuell
Menio6020 O8UNCEeHUs yacmuy (Ha
KAYecmeeHHOM YPOsHe).

TenmoBoe 00BEMHOE 1 TMHEHHOE
pacmmpenue u cxatue. Koaddumment
TEIIOBOTO OOBEMHOTO U JIMHEHHOTO
pacIpeHusl.

W3mepenne temnepaTypsl. TepMOMETp.
TeMnepaTypHble IIKaJIbI

Tepmometp
AHAJIOTOBBIN U
unpoBoii.
ITuxkaomeTp

IxoJbLHBIN dTAN

10

Buympenuss snepeus. Cnocobul
U3MEHEHUs BHYMPEHHEl IHEPRUU:
menJionepeoaua u cosepuienue padomoi.
Buowvl mennonepeoauu:
Menionpo8oOHOCMb, KOHBEKYUS,
u3nyyeHue.

KomnuecTBo TernoTsl. TemmoéMkocTh
Tena. Y aenbHas TeII0EMKOCTD BEIIECTBA.
VY aenbHas TEIUIOTa CrOpaHys, IJIaBICHUS
(KpHuCTaIM3aIlnm), UCTIAPEHHUS
(mapoobpa3zoBaHus, KOHIEHCALIMH).
Kunenue. Ucnapenne. YpaBHeHHe
TEIUIOBOTO OanaHca st
TEMJIOU30JIUPOBAHHON CHUCTEMBI

Kanopumerp

11

Hacvuyennviii u Henacvliyennvli nap.
Brasicnocms 6030yxa.

3asucumocmv memnepamypul KuneHust om
ammocgheprozo dasnenus (Ha
KQUeCmBEeHHOM YPOBHE).

YpaBHeHHE TEMI0BOro OagaHca ¢ y4éTom
MOJBEIEHHOTO KOJIMYECTBA TEIUIOTHI U
TETUIOBBIX TOTEPh. 3aKOH COXPAHEHUS U
MPEBPAICHUS SHEPIHUH B MEXaHUICCKUX U
TETUIOBBIX MPOIIECCax.

MoiHOCTh HarpeBaress

Teopema [ugaropa,
KBa/IpaTHBIE KOPHH,
npocrennme
TPUTOHOMETPUYECKHUE
(YHKIIMU OCTPBIX YTIIOB
(cuHYyC, KOCUHYC ¥ TaHTEHC)

MyHunUnaJbLHbIN 3TaN

12

TennonpoBoHOCTb.

3akoH Pypbe 1T OTHOPOJIHOTO CTEPKHS.
3akon HeioToHa — Puxwmana.

KIIJ TennoBoro asurarend. [Ipunyun
pabomvl meniogvlx dgueamenei

11




Mecsn

[Iporpamma BcOILl o ¢usmke ¢ yaérom
CPOKOB IIPOXOKAEHUS TEM

OKCHEpUMEHT

MaremaTtunka

(ocHosHble nowsmus, be3 gopmyn)

01

Cmpoenue amoma. Hocumenu
INEKMPUUECKUX 3aP008. DNeMEHMAPHbILL
anekmpuyeckutl 3apso. JJuckpemunocmo
INEKMPUUECKO0 3apsaod. DNeKmpusayus
men. /lea pooa snekmpuyeckux 3apsoos.
3akoH coxpanenust 1eKMpuULecKoeo
3apsoa. Bzaumooeticmeue 3apsisceHHbIx
men. 3axon Kynona (6e3 gpopmynvi).
OnexTpuyeckoe noine. Hanpacénnocmeo
anekmpuyeckoeo nous. Ipunyun
CYnepno3uyuu S1eKmpusecKux nouet (Ha
KawecmeenHom yposHe). TloTeHnnan
HIICKTPHYECKOTO TOJIS

PernonaabHbIH 3TaN

02

OnekTpuyeckuit Tok. JlericTBus
3JEKTPUYECKOTr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTpUIECKas
LICIIb, €€ DJICMCHTEHL.

YcnoBus CyliecTBOBaHUS IEKTPHUUECKOrO
Toka. McTouHuku ToKa.

Cuiia ToKa. DJIEKTPUUECKOE HANIPSHKEHUE U
Pa3HOCTh NOTEHLIUAJIOB.

ComnpoTuBleHHUE POBOJHUKA. Y ACBHOE
CONPOTHUBJICHUE BELICCTBA.
Onexmpuueckuti mox ¢ Memaiax,
HCUOKOCAX U 2A30X.

3akoH Oma 1J1s1 OTHOPOJHOTO Y4acTKa
uenu. BonpramnepHas xapakrepucTuka
JIMHEHHOTO 3JIEMEHTA.

IlocnenoBaTenbHOE U MapaienbHOe
CoeJIMHEHNEe MPOBOAHUKOB. CMeIIanHoe
COEJIMHEHHE MTPOBOIHUKOB.
Pacnipenenenue Toka M HallpsDKEHUS B
Pa3BETBIEHHON MIEKTPUUECKON LIEIN.
Pacuér conpoTuBneHus: CUMMETPUYHBIX
neneii. [IpeoOpazoBanus 3Be311a-
TPEYTOJIbHUK JJIs1 OIMHAKOBBIX
PE3UCTOPOB.

l"anpBaHOMeETp. AMIIEPMETP U BOJIBTMETP
B LIENI TOCTOSAHHOTO ToKa. IIIyHT n
J100aBOYHOE COTMPOTHUBIICHHE.

Pabora 1 MomHOCTh TOKa. 3aKoH JIxoyJs
- Jlenna

Pezucrop. Peocrar.
HcTounuk Toka.
I'ansBanomerp.
Amnepmerp.
BonbT™meETp.
Nsmepenue
CONPOTHUBJICHUS:
MOCT YUTCTOHA.
MynbTuMeTp.
MakeTHas niiara

03

N3smepenue conpoTupiieHns. MocToBbIE
CXEMBI.

3akon Oma i1t 3amMKkHyTOMH nenu. 9/1C u
BHYTPEHHEE COIIPOTHBIICHNE HCTOYHHKA
Toka. Kopotkoe 3ambikanne. OMMeTp.
[IpaBuna Kupxroda. Pacuér
pa3BeTBIEHHBIX Lemneil. MeToasl pacuéra
Pa3BETBIEHHBIX LIETICH: METO/
SKBUBAJICHTHOTO UCTOYHHUKA, METO]I
HaJIO’KEHHS TOKOB, METOJ y3JIOBBIX
MOTEHIINAIOB

Ommetp

Pemenne kBanpaTHbIX
ypaBHenuii. Teopema Buera.
I'paduk napabombl.
Onpenenenne KOpHEH,
KOOPAHUHAT BEPIIUHBI.
[Ipocreiiiine MeTOIbI TOUCKA
MHHHMAJIBEHOTO
(MaKCHMaJIbHOTO 3HAYCHU)
¢yskin. HepaBeHCTBO
Ko

12




[Iporpamma BcOILl o ¢usmke ¢ yaérom

Mecsn DKCMEPUMEHT MaremaTtunka
CPOKOB TIPOXOKICHHS TEM
04 Bonbsramriepuas xapakrepuctuka (BAX) Cuarue BAX
HEIMHEWHOTO dreMenTa. Padora ¢ BAX. JIUHEHHBIX U
Harpy3ouHble KpUBBIE. HEJIMHENHBIX

THocmosannvle macnumol. Bzaumooeticmeue
NOCMOAHHBIX Ma2HUumos. MazHumHoe
none. Maenumnoe none 3emnu u e2o
3HAYeHue 05 HCU3HU Ha 3emie.

Onwvim Opcmeoda. Maznumuoe none
anekmpuieckozo moka. Onvim Amnepa.
Onekmpomaznum, 21eKmMpoMacHUMHOE
perne.

Heticmeue maznumnozo nons Ha
npogodHux ¢ moxom. Cuna Amnepa u
onpeoeieHue eé HanpasieHus.
Dnekmpoosuzamenb NOCMOAHHO20 MOKA
(ocHogHble noHamus, be3 hopmyn)

3jIeMeHTOB. Jlamiia
HakanuBaHus. {non

9

KJ1acC

Bompocel, otmeuenHble B Tiporpamme 9 kiacca HIDKHUM THOMYEPKUBAHUEM, PEKOMEHIYFOTCS IS
W3YyYCHUS B TCUCHHE YKa3aHHOTO Mecsia. OHaKo OHU MOTYT OBITh BKJIFOUCHBI B KOMILJICKT 3aJaHHI TOJIBKO
Ha PETHOHAIBHOM U 3aKJIIOUHTEIHFHOM dTarax OJUMITHAIBL.

[Mporpamma BcOILl o dusuke ¢

Mecsn . OKCIEPUMEHT Maremaruka
y4ETOM CPOKOB ITPOXOKJICHHUS TEM

09 KunemaTuka MaTepHaibHON TOUYKU. BexkTopsl: ux cnoxxeHue u
BekTopHbIE BEIMYNHEI, OIIEpALIN C BbIYHTaHue. OnpeneeHue IMHbI
BEKTOPAMH, IIPOEKIMH BEKTOPA. BEKTOpPA. YTOJI MEXy BEKTOPAMH.
Panuyc-BexkTop MarepuanbHOU CkansipHOe IPOU3BEACHHE
TOYKH, IlepeMelieHue. Bekrop BEKTOpOB. Teopema CUHYCOB.
cpeaHeil ckopoct. MrHOBeHHAst TeopeMa KOCHHYCOB.
CKOpOCTb. BekTop cpenHero Jo 3aKJII0UYNTEILHOI0 ITANA HE
yCKOpeHusi. MrHOBEHHOE 003aTeJIbHO, HO PEKOMEHTyeTCS
yCKOpeHHe. Y clIoBue JUTSL N3YYEHUS: TIOHATHE
MPSIMOJINHEWHOTO U NPOU3BOHOM; e€ Qu3nuecKuii 1
KPUBOJIMHENHOTO JIBUKEHUSI. FEOMETPUYECKUNA CMBICIT;
I'padmyeckuie HHTEPIIPETALIUU MIPOU3BO/IHAS JIMHEHHOHN U
KMHEMAaTHYECKUX BEJTNYHH: CTETIeHHOH (PyHKIMIA; TPOU3BOIHASL
YCKOpEHUSI, CKOPOCTH, IIPOHCHHOTO MIPOU3BECHHS U TPOU3BOIHAS
IIyTH U IEPEMEILICHUS. CJIOKHOW (DYHKIIUH; aHATIN3
PaBHOYCKOpEHHOE NPSAMOIMHEITHOE (YHKLIUH ¢ TOMOLIBIO
nerxeHne. HepaBHoMepHOe MIPOU3BOJHOM (IKCTPEMYMBI,
MPSIMOJIMHEHHOE JBU)KEHHE. MOHOTOHHOCTH)
CB000o1HOE Na/ICHUE TI0 BEPTUKAIIH
IlIxoabHBIH 3TN

10 OTHOCUTENBHOCTD ABMKEHUSI. Tpuronomerpuyeckue GyHKIUH.

CrnosxeHue CKOpoCTeil U yCKOpeHUH
JUTSL CITydasi TOCTyNaTeNbHO
JIBIKYIIMXCS CUCTEM OTCUETA.
CrnoxeHue cKopocTel uIs cirydas
BpAILlAOIINXCSl CUCTEM OTCYETA.
VYckopeHnue MaTepuaabHONW TOUKH B
ClIy4ae MOKOsS OTHOCUTEIBHO
BpaIllatOIIENCs CUCTEMBI OTCUETA.
Yapyrue oTpaxkeHusi MaTeprualibHbIX
TOYEK OT INIAJIKUX TSKENBIX TEI.
HBI/I)KCHI/IC OTHOCHTCIIBHO CPCABI.

®opmyssl npuBenenus. CuHyc u
KOCHHYC CYMMBI (pa3HOCTH) YTJIOB.
Panuannas Mepa yrios. Maneie
YTIIBL.

Kpussle BTOpOro nopsiika
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Ckopoctb 3ByKa. CBEpX3BYKOBBIC
caMoa€Thl, kKoHyc Maxa. [Tonstue
roxorpada.

KpuBonunerinoe nBr>xXeHUE.
TaHrenmnuanbHas 1 HOpMaabHas
KOMITIOHEHTBI YCKOPEHHUS.
PaBHOMepHOE JBHXKEHUE
MaTepHalIbHON TOYKH 10
oKpy>kHOCTH. CKOPOCTh U
YCKOPEHHE MPU PABHOMEPHOM
JIBIKEHUU TI0 OKPY>KHOCTH.
JIuHeiiHas CKOpOCTh, yIiaoBas
CKOPOCTb, IIEPHO U YacTOTa
oOpareHus Ipu paBHOMEPHOM
JIBIKEHUU TI0 OKPY>KHOCTH.
HepaBHOMepHOE IBIKCHHE I10
OKPYKHOCTH. YTIIOBOE YCKOPCHHE.
Pannyc KpUBU3HEI JIOCKOU

TPpaCKTOpHUHU

MyHMIIMIIAJIBHBIH 3TaN

11

JBrxenne Tena, OpPOIIEHHOTO MO/
YIJIOM K TOpu30HTY. KoopauHaTHbIi
Y BEKTOPHBIN METOJIbI OTTMCAHUSI.
[Tapabosa 6e30macHOCTH.
KunemaTndaeckne CBsI3M B CiTydae
IIPOU3BOJIBHBIX CKOPOCTEHN U
MepeMeNIeHI (HepacTsLKUMOCTh
HUTEH, CKOJIbXKeHHE 0e3 OTPhIBa,
JIBIKEHHE 0€3 MPOCKATb3bIBAHHS).
[Tnockoe nBukeHUe TBEPIOTO Tena,
MT'HOBEHHBIW(as1) eHTP (OCh)
BpalleHus

12

JnHaMuKa MaTepuanbHOU TOUKH.
Cursl B ipupo/Ie.
PaBHopelicTBytomas cui. [lpuniun
cyneprozunuu. [IpuHimm
oTHOcutTenpHOCTH [ anumes. 3aKOHbI
Herorona. MHepunaibHble CHCTEMBI
OTCYETA.

Cuna ynpyroctd. 3akoH I'yka.
Monyns FOHTa (pekoMeHayeTcs Iist
W3yYeHUs], HO HEeIb3s BKIIFOYATh B
KOMILJIEKTHI 3aJaHUI B paMKax 9
kiacca). Cuiia HaTsDKEHUS HUTH.
Cuna peaxiuy Onopsl.

Tpenue. Bunbl Tperns (Tokos,
ckonpxenus). Cma tperus. Cyxoe
Tperne. Cuita TpeHus: CKOJbKEHHUS U
cuna Tpenus nokos. Kospounuent
Tpenus. [lonnas peaknus. Konyc
Tpenus. TpeHne kaueHus Ha
KaueCTBEHHOM YpOBHE. Bsizkoe
TpeHHe (Criia CONPOTHBIICHUS MPU
JIBIDKCHUH TeJa B )KUIKOCTH TN
rase)
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01

JunamMuka cuctem ¢
KHHEMAaTUYCCKUMU CBS3SIMU:
JIBIDKECHUE 0€3 TPECHMS.

PernonajabHbIH 3TAN

01

JlmHAMHUKa CUCTEM C
KHHEMAaTHIEeCKAMU CBSI3SAMU:
JIBUKCHHE TIPH HATUYUH TPCHUSL.
3akoH BceMUpHOTO TAroTeHus. Cria
TSOKECTH. JBIDKEHUE Tel 1Mo
KpPYTOBBIM OpOHMTaM BOKpPYT
TPaBUTAIMOHHOTO IIEHTpa. Bec
tena. lleperpysku u HEBECOMOCTb.
ITepBas kocMHu4YeCcKasi CKOPOCTb.
HckyccTBeHHBIC CITyTHUKH 3€MITH

02

HeunnepuyanbHable cucTEMBI OTCUETA.
Cuiibl HTHEPLIXUHU, ACHCTBYIOIINE B
CHUCTEMAax OTCYETA, JBUKYILUXCS
IPSIMOJIMHEWHO U PaBHOYCKOPEHHO.
LleHTpOOEKHbBIE CHITBI — CHIIBI
WHEPLUH, TEUCTBYIOLIUE HA
00BEKTHI, HETIOIBUKHEIC B
paBHOMEPHO BpaIlaIOIINXCs
cucTeMax orcuéTa. JlaBieHue B
JKHUJIKOCTH, HaXOsIIeics B
YCKOPEHHO JBMXKYIIEMCS COCY/Ie.
Bpamenue TpyOKu ¢ KHUIKOCTBHIO.
I'opuzonTanbHas cuna Apxumena.
HMiynbc MaTepuaibHOW TOUKH,
CHUCTEMBI MATEPHAIIBHBIX TOYEK.
Nmnynec Tena. MI3MeHneHue
umnyibsca. UMmynabc cuiibl. 3aKOHBI
M3MEHEHUS U COXpaHEeHHUs
uMIyibca. PeakTHBHOE TBHKEHHE.
PeaxTuBHas cuia (cuna

Taru). Llentp macc. Teopema o
JIBIKEHHMH LIEHTpa Macc.

Cratuka B cilydae HelapaleIbHbIX
CHJI: YCIIOBHE TTOKOS MITH
PaBHOMEPHOI'O OCTYNATEIBHOTO
IBrKeHHs Ten. Teopema o Tpéx o
HemnapasIeNbHbIX CHJIaX.
Hesecomple (1€rkue) Tena, ycaoBus
paBEHCTBA HYJIIO CHII U UX
MOMEHTOB

J10 3aKJII0YUTETBLHOI0 ITANA He
00s13aTeJIbHO, HO PEKOMEHYETCA
AJI1 U3YUYCHUA: ITPOU3BOJHAA
TPUTOHOMETPUUECKUX PYHKIHHA

03

Pa6ora cuibl. MOITHOCTB CHJIBI.
Oueprust. CBs3b SJHEPTUH U pabOTEHI.
Kunernueckas sneprus
MaTepuaibHOI ToukH. Teopema 00
A3MEHEHNH KHHETHYECKOMN OHEPTUHn
MaTepHaJIbLHON TOUKH.
Kunernueckast sHEprusi CUCTEMBI
MaTrepualbHbIX TOYeK. Teopema
Kénura (pexomenmyercs s
W3y4YeHHUs1, HO HEJIb3s BKIIIOYATh B
KOMIUIEKTHI 3aJJaHUH B paMKax 9

Crpobockon

Apudmernueckas u
reoMeTpHYECKasi IPOTPECCHH.

Jlo 3aK/II09UTEeILHOTO 3TANa He
00s13aTeJIbHO, HO PEKOMEHTyeTCS
JUTS I3YYEHUs: IepBOOOpa3Has;
HEONpeAeNEHHBIN U ONpeAeIEHHBIN
HWHTErpal CTENICHHBIX U
TPUTOHOMETPUYECKUX PYHKITHIHA
(sin, cos); pacyét mIoIaaH Mo
rpauKOM C IIOMOILBIO
OTpeAeNEHHOr0 HHTErpaia
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Ki1acca). PaboTa BHEITHUX U
BHYTpeHHHX cui. Teopema 06
W3MEHEHUU KMHETHYECKON SHEPIun
CUCTEMBI MAaTEPHAIIbHBIX TOUEK.
IloTreHumanpHble U
HETOTEHIINAJIbHbIE CHIIBL.
TlorennmansHas sHeprus.
IloTreHumanbHas sHEPIUsl yIpPyro
ne(pOpMUPOBAHHOM MIPY>KUHBI.
[lorennmanbHas 3HEprus Tena
BOJIM3M moBepxHOCTH 3emin. CBs3b
paboThl HEMOTEHIIUATILHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOHBI
COXpaHEHUs U U3MEHEHUS
MEXaHUYECKOH sHepruu. MeTton
BUPTYaJbHBIX IIEPEMEIICHU B
ClIy4ae HemapaleNbHbIX CHIL.
Yipyrue u Heynpyrue
B3auMOJeHCTBHA. Jluccumanms
SHEPTUH B pe3ybTaTe
CYXOT0/BSI3KOTO TPEHUS U
HEYTIPYTUX AeQopMaIimid.
AOGCOTIOTHO yNIPYTHI 1 aOCOFOTHO
HEyNpyIruil yaapsl. Y paBHEHHE
HEePa3pbIBHOCTH U YPaBHEHHE
Bepnyniu am1s cralimoHapHOTO
TE€YEHHS HEC)KMMAaeMOM KHUIKOCTH
(pexomeHnayeTcs Al M3y4EHUs, HO
HEJb3S BKJII0YaTh B KOMILIEKTHI
3aJlaHuil B paMKax 9 kiiacca)

3aKJII0YNTEILHBINA 3Tl

04

Cratuka B ciydae HermapauleIbHbIX
CHJI: BUJIBI MEXAHUYECKOT'O
paBHOBeCHA. Y CTOMUYUBOCTh
MEXaHUYIECKOTO PABHOBECHS.
[IpaBrI0O MOMEHTOB JJI TEI,
HENOABHMKHBIX OTHOCUTEIBLHO
[IEHTpa Macc, TUO0 BPaIIarOIIUXCS
BOKPYT HEr0 paBHOMEPHO.
I'eomeTpuyeckas onTuka.
Ucrounuku cBeta. JlydueBas Mozienb
cBeTa. 3aKOH MPSIMOJIMHEWHOTO
pacrnpocTpaHeHHs CBETa B
OJHOPOJIHOM cpene. TeHb.
ITonyrens. 3armenns CoHIa 1
JIyHsL

3aKOH OTpa)KeHHUsI CBETA.
ITocTpoenne nzobpakeHuil B

IIJIOCKOM 3€pKajic. CucreMsl 3€pKal.

O065acTh BUAUMOCTH U300pasKeHUsI.
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05 [Ipenomnenue ceera. OnrTnyeckas Wsmepenue DopMyITbl TPUOTIKEHHBIX
TUIOTHOCTH CpeAbl. 3aKOH KodpdunmeHTa BBIYUCIICHUN A71s1 PyHKIMH C
MIPEOMIIEHHS CBETa (3aKOH MIPETOMIICHUS. MaJibIM mapamerpom (x <« 1):
Cuemnuyca). AGCOMIOTHBIN Onpenenenne sin x; tg X;

MOKa3aTenb NperoMiIeHns. X0/ Jiyda | poKycHOTo COS X;

Yyepe3 TI0CKOapauIeIbHYTO paccTosHuS U A+ x)"

IUTACTUHY U TPEYTOJIbHYIO IPU3MY. ONITUYECKON CHJIIBI
Toukuit KITUH. coOuparoieit n
TlonHoe oTpaxkeHue cBeTa. pacceuBaroniei
IIpenenbHbIi yroJ MOJIHOTO JINH3

oTpaxeHus. Vcnonb3oBanue
MOJTHOTO OTPa)KEHHS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Cobuparomas u
pacceuBaroiias JIMH3bI. ToHKas
nuH3a. [TocTpoenne n3obpaxeHuit B
TOHKOH nuH3e. Dopmysna TOHKOU
a3l OnTHYECKas CHJIa TUH3EL.
VrnoBble U JINHEWHBIE pa3Mephl
n300pakeHnss 00BHEKTOB.
YBenuueHue TuH3bI (TIonepeyHoe U
MPOOIBHOE).

I'ma3 kak onTU4eckasi cucTema.
Bbau3opykocTs U 1albHO30PKOCTb.
Ouku. OnTudeckasi CUCTeMa JIMH3 C
00T111e#l TIIaBHOHM ONTHYECKOW OCHIO.
MuKpOCKOII, TENECKOIL,
¢doroammapar

10 xknace

B 10 xmacce cymectByer aBa Tuma mnporpamM. [lo omHOMY M3 HHX TEpBBIE MECSIIBI YTIyOJIEHHO
IMOBTOPACTCA MCEXaHUKA. N mumns x KOHIY NEPBOro MmoOJyroavsa HAYMHACTCA M3YUCHHUE I'a30BbIX 3aKOHOB.
3akaH4MBaEeTCs TOA DJIEKTPOCTATUKON M KOHAEHCaTOpaMH. Bech ocTambHOM MaTepHan — MOCTOSHHBIM TOK,
MarHUTHBIE SIBJICHUS, IEPEMEHHBIM TOK, ONITHKA, aTOMHas U sAepHas (usuka mu3ydaercs B 11-m kiacce. B
TeX IIKOJIaX, I7ie B 9-M Kjacce Benach npeanpoduibHas MOJroTOBKa, BEICBOOOKAAETCS JOTIOIHUTENBHOE
BpeMs (3a CYET CYyIIECTBEHHOTO COKpAIeHHS 4YacOB Ha TOBTOPEHHE MEXaHUKH) U MPAKTHUECKH Cpazy
HAuYMHAETCS U3yUEeHUE MOJICKYJISIPHOH (DU3MKU Ha YIriayOJeHHOM ypoBHE. Bo BTOpOM MOJIyroauy NOJIHOCTHIO
M3y4yaeTcs SIEKTPOCTATUKA U 3aKOHBI TIOCTOSIHHOTO TOKA. 3aKaHYMBAETCS IO/l MArHUTHBIMH SIBJICHUSIMH 0€3
N3Yy4YCHUSA CAMOMHAYKIUN 1 KaTyHIC€K MHAYKTUBHOCTH.

[Ipemyaraemplii 1iaH, B ILEISIX ONTUMH3AUMM MOATOTOBKM HAIMOHAIBHBIX COOpPHBIX K
MEXIYHApOIHBIM OJMMITHAIaM, OPUEHTUPYETCSl Ha BTOpoH T mporpamm. Ilpu 3ToM 3a cder BblIesIeHUS
OBETOM TE€X TCM, KOTOPBIC MOT'YT U3YUalOTCA B HerO(i)I/IJ]LHBIX KJ1acCax 3aMETHO IMO3KE, YUUTBIBAOTCA U UX
WHTEPECHI.

[ToaTomy BBIAETIEHHBIE KENTHIM [IBETOM TEMBI HE CIEAYeT BKIIOYATH B 3aJaHUS OJNIDKANIIEH OMMMITHAJIBL.
Bonee Toro, B 10 kimacce 3amaun Ha MKT 1 TepMoanHaMUKY TIOSIBIISIFOTCS, TOJILKO HAYMHAS C PETHOHATBLHOTO
JTamna.

Temsbl, momeueHnnsle (*), HeNmb3sT BKIIOYATh B onuMmnmansl B 10 kiacce 10 permoHaqbHOTO dTamna
BKJIFOUUTEJILHO U B IIKOJBHBIM W MYHHUIMNAIbHBIA 3Tanm B 11 kmacce. Tembl, momMeueHubie (**), Hemb3st
BKIIIOYATh B JIFOOBIE 3TaIbl ouMIuanbl B 10 Kilacce W B IIKOJIBHBIN M MyHHIIUTIANBHBIHN 3Tansl B 11 kinacce.
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OcnosHele nonoxennss MKT. ITonsitue
I dy3un. Macchl U pa3mep MOJICKYIL.
KonuuectBo BemectBa. Yuciao ABoraapo.
IloHsATHE TEMIIEPATYPHI U TEIIOBOTIO
paBHOBecus. Wneanbnbliii ra3. ['a3oBbie
3aKOHBI. M301poIecChl 1 UX rpaduyeckoe
MpeacTaBiIeHne. 3aKoHbI J[ambToHa 1
ABoranpo

Tepmomnapa

IIxoabLHBIN dTAN
3ajaun Ha Ta30BbIC 3aKOHBI HE TIOMYCKAIOTCS

10

Ocnosroe ypasaenne MKT. Pacripenenenne
MOJIEKYI IO CKOPOCTsM (0e3 dopmym).
Vpasuenne MenieneeBa-KnaneiipoHa.
bapomerpuueckas

hopmyna (*)

10

CBs13p a0COIIIOTHOM TeMIIEpaTyphl U CpEaHEH
KUHETHYECKOH SHEPTUH IMOCTYNATELHOTO
IBIOKeHHS Molekyll. [locTosHHas
Bonpumana. PaBHOMEpHOE pacnpeneneHue
KUHETHYECKOMN OHEPruu 1o CTCIICHAM
cBoOob1. CpeTHEKBaAPATUIHAS CKOPOCTD
Moekynn. CpenHsist ATMHa CBOOOTHOTO
mpoOera MOJICKYJI IeaTbHOTO rasa (*).
CpenHee 4nciIo MOJIEKYJT UI€aTbHOTO rasa,
CTAJIKMBAIOIINXCS CO CTEHKOU cocyna (*).
[ToTeHnmanbHas 3HEPrusi B3aUMOACHCTBUS
Mmouteky (0e3 popmyn). [IpencraBnenue o
HeuieaabHoM Tase (6e3 popmy)

10

Buytpennsis sHeprus razoB. CteneHu
cBO0OO/IBL. BHYTpeHHSIs 3HEPIUs HACATEHOTO
raza. KonmuaecTBo TeruioTsl. Berancnenne
paboTsI Ta3a (B TOM 4Hcie Mo rpaduky
nporiecca B koopaunatax p-V). [lepsoe
HAYaJI0 TEPMOJIMHAMUKA

11

Temnoémkocts. Dopmyrna Maiiepa.
AnmmabaTtHeIi iporiecc. Y paBHEHHE
[Tyaccona. I[lonutponHslii mpouecc.
YpaeHenue nonutpornsl (*). [uknuueckue
(KpyroBbIe) TIPOIECCHI (TIPSIMBIE U
obparneie). KI1J] nukma.
TepMoarHAMUYECKOE TIOHITHE SHTPOITUH
(*). OOpaTrMbIe U HEOOPATHMBIE POIIECCHI.
uxn Kapao (mipsiMoii 1 0OpaTHBIH).
TensoBble MallIMHbL: TEIJIOBOM JBUraTEb,
XOJIOAUIBHUK, TETIJIOBOM HACOC.
X0JIOoAMIIEHBIN KO PHUIUEHT

11

[Tapoo6pa3oBaHue U KOHIEHCAIIHS.
Kunenwne. Y nenpHas Temiora KUIIEHUS.
Hacrwimennble, HEHACHIIIIEHHBIC 1
MIEPECHILIEHHBIE Maphl, UX CBOUCTRA.
Bnaxnocts Bo3ayxa. KauectBennas
3aBUCUMOCTD IJIOTHOCTH U JaBJIEHUS
HAaCBILLEHHOIO apa OT TEMIIEPATYPhI.
KauectBenHast 3aBUCUMOCTb TEMIIEPATYPbI

KUIeHus ot JapieHus. Dopmyna

[Icuxpomerp,
TUTPOMETD
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Kianeitpona-Kimaysuyca (**). [InaBnenue u
KpUCTAJUTH3ANHMS. Y IeibHAS TEIUIOTa
riapneHus. CyonmMarus u qecyomManus

11-12

MyHMIMIIATbHBIH 3Tall
3agauu Ha Ta30BbIC 3aKOHBI, TEPMOIUHAMUKA
1 HACBHIIIEHHBIN Nap He IOMYyCKalTCs

12

Hewnpneansubie rassl (*). ['a3 Ban-nep-
Baanbca (*)

12

[loBepxHocTHOE HaTspKeHUe. Cuiia
MTOBEPXHOCTHOTO HaTSKEHUS.
IloTreHumanbHas FHEPIHs MOBEPXHOCTH
JKUJIKOCTH. Pa3HOCTH aBJieHUM 1O pa3Hble
CTOPOHBI U30THYTOW MOBEPXHOCTH
xuakoctu. @opmyna Jlamnaca. CmaunBanue
u HecMauuBaHue. KpaeBoii yromn.
Kannmisipasle sBIeHUS

12-1

OneKTpocTaTuKa. DIEKTPUUIECKUM 3aps.
3aKOH COXPAaHEHUS IIEKTPUUECKOTO 3apsa.
3akoH KynoHa. DnekTpuueckoe moie.
HanpsxEHHOCTD 3JEKTPUYECKOTO MMOJIS.
Hanpsx€HHOCTB 1OJISI TOYEUHOT O 3apsija.
[TpuHIMIT CyNepHIO3UIINH JIEKTPUIECKUX
noJielt. DnekTpudeckuit nunois (**). [loTok
HaANPsKEHHOCTH JEKTPUIECKOTO MOJIS.
Teopema ["aycca. HanpsikeHHOCTD MO
PaBHOMEPHO 3apsDKEHHBIX IUIOCKOCTH, IIApa,
cdepsl, TUITHHIPA

[Tnomank chepruyeckoro
cerMmenTa. Ilonsatue
TEJIECHOr0 YIJa.
IlonsTue moToka
BEKTOPHOTO TOJIS

PernonajabHBIN 3TaN

Bosmoxns! 3agaun Ha MKT, razoBsie
3aKOHBI, TEPMOJMHAMUKY UACAIBHOIO ra3a u
[UKJIMYECKUE MPOIIECCHl Hall HUM. 3agadyu
10 TEMAM BJIA’KHOCTb, IOBEPXHOCTHOE
HATSI2KEHHE U JJIeKTPOCTATHKA He
JOMYCKAIOTCH

IToTeHanbHas S3HEprus 3apsiia B
aneKkTpudeckoM noie. Iorennuan
UIEKTPOCTATHUECKOTO NOoJIs. CBSI3b pa3HOCTH
MIOTEHIIUAJIOB U HAIPSLKEHHOCTH. [IpuHImmn
CYTIepPHO3ULINH A7 TOTeHIManoB. CHUIIOBBIE
JIMHUM U 3KBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.
OHeprus B3aHMOJEHCTBUS CHCTEMBI
TOYEUHBIX 3ap4J10B. J[MHaMUKa TOYEYHBIX
3apsZI0B B PA3IMYHBIX JJEKTPUUECKHUX
noJisix. MeToz BUPTyalnbHBIX IEPEMELICHUN
B 33J]a4aX JJIEKTPOCTaTUKU

[IpoBOTHUKH B 3JIEKTPOCTATUIECKOM TIOJIE,
YCJIOBHSI PABHOBECHUS U PACIIPEICICHHE
3apsiIOB B IIPOBOJTHUKE B PABHOBECHOM
COCTOSIHUH. DKBUIOTEHIIMAIILHOCTD
MPOBOJHUKA B 3JIEKTPOCTATUYECKOM IIOJIE.
Mertoapl pacuéra pacnpeaeneHus 3apa10B Ha
MMOBEPXHOCTH TIPOBOTHHKA B
3JIEKTPOCTATUIECKOM T10JIe. | paHuvHbIe
ycnoBust. Cuiibl, IeUCTBYIOIIUE HA
MIPOBOJTHUK B IJICKTPOCTATHIECKOM TIOJIE.
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Dnekrpuueckoe naBieHue. Teopema o
€IMHCTBEHHOCTH. MeToT
JIEKTPOCTATHUECKUX H300pasKeHHI

JVDIEKTPHUKH B 3IEKTPOCTATHIECKOM TIOJIE.
CBoOOmHBIC W CB3AHHBIC 3aPSIbI.
Jusnexrpuueckasi IPOHULIAEMOCTb.
I'panuuHble ycaoBUs

Hcnons3oBanne
JTOTapru(HMHIECKOTO
MacIiraba nmpu aHaau3e
CTENEHHBIX U
MOKAa3aTeJIbHBIX
3aBUCUMOCTEH

Jlorapudmer u
MoKa3aTenbHbIe PYHKIUH,
MIPOU3BOHBIE OT HUX

w

3aKII0YHNTENLHBIN dTAN

Konnencaropsl. EMKOCTb yeMHEHHBIX
TIPOBOIHMKOB. EMKOCTB KOH/IEHCATOPOB.
DopMyna EMKOCTH IIJIOCKOT0 KOHIEHCATOPA.
dopmyna EMKOCTH CHEepHUECKOTO
KoHIeHcaTopa. CoeTMHCHUS
KOHJICHCATOPOB. DHEPTHsi KOHIAECHCATOPA.
OO0BEMHAS TNIOTHOCTH SHEPTUN
anekrpudeckoro moist. RC-menu. Paspsaka u
3aps/IKa KOHJEHCATOPOB. 3aKOH COXPAaHEHUS
sHepruu B RC-niernsix. XapaktepHoe BpeMst
YCTaHOBJICHHUS CTAIIMIOHAPHOTO COCTOSIHUS B
HEePEXOIHOM TIpoIiecce

Konnencarop

3akoH Oma 1J1s1 HEOTHOPOJHOTO YYacTKa
uen, conepxamiero J/IC. dnekrpuueckas
MPOBOJAMMOCTb. DIICKTPUIECKUI TOK B
Pa3IUYHbIX cpenax. diekrponus. [InmoTHocTh
Toka. 3akoH Oma B auddepeHnranbHOM
dopme (¥*). [ToynpoBOTHUKOBBIC U
BaKyyMHBIE IPHOOPEI

Tpanzucrop, GoTtomuon,
CBETOJHO],
TEpMOPE3UCTOP

MarunutHoe none. Bektop MarHuTHOM
naykuuu. Cuna Amnepa. Ctatndeckoe
paBHOBECHE IPOBOIHUKOB B MArHUTHOM
nosie. MomeHT cuibl AMiiepa. Crna
Jlopenua. JIBrxeHue 3apsKEHHbIX YaCTUI] B
OJTHOPOJHOM MarHUTHOM I10JIe

BekTopaoe
MIPOU3BEJICHUE BEKTOPOB.
Jlo 3aKI109YUTETBHOr0
srana 11 kiacc He
00513aTeJILHO, HO
pEKOMEHAYETCS JUIA
W3YYeHUS: TIPOU3BOIHAS
BEKTOPHBIX BEITHYNH

3akoH buo-Casapa (**). MarautHoe noje
MPSIMOJIMHEWHOT O ITPOBOAHUKA. MarHuTHoe
10JIE KOJIbIA, YaCTH KOJIbIIa

Teopema ["aycca st MarauTHOTO IO (**).
TeopeMa O HUPKYIISIIUY JJII MATHUTHOTO
noJist (0e3 yu€ra Toka cmemieHus) (**).
MarsuTHO€ TI0JIe BHYTPU M Ha TOPIIE

JJIMHHOI'O COJICHOHIa

ConeHoun

TToHSITHE IUPKYIIAIIHH
BEKTOPHOTO moutst (*%).
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11 xaacce

B 11 xmacce nmpuaep:xuBaemcs JIOTUKH, BeIOpanHoi B 10 kiacce.

1. Kozen C. M. ®usuka 10-11. [Tocobue s yyammxcs U aOUTYpPUCHTOB (B JABYX 4acTsx). — M.,
Mmuewmosuna. 2010.

2. ®wuzwuka 11 mox pen. A.A. IMunckoro. — M., Ilpoceeienue.

3. Msxumes I'.4. ®usuka (1. 1-5). — M.: [Ipoda.

4. Cusyxun JI.B. O6umii kypc ¢usuku (1. 1-5). — M.: ®usmataur, 2021.

BrigeneHnbie KENTHIM LIBETOM TEMBI HE CJICOAYCT BKIIIOYATh B 3aJaHUA OmmKanIei OJIMMIINAaJbl, B
I[aJ'H;HefIHIHC — MOXXHO

Mecsn

IIporpamma BcOIll o dmsuke ¢
y4ETOM CPOKOB MTPOXOXKJICHUS TEM

OKCepUMEHT

Maremaruka

9-10

[ToTok BeKTOpa MarHUTHOW MHAYKIIUH.
OC unaykuu. 3aKoH
AIEKTPOMArHUTHON MHIYKITHH
@apanes. Buxpesoe anexTpuieckoe
nosie. Toku @yko. DJIC uHayKIIUU B
IBIOKYyIIeMcs poBoaHuKe. [IpaBmino
Jlennia. MI'/] renepatop, MI'/l Hacoc.
Oddexr Xomna. Camounaykius. IJC
caMOMHAYKIHA. MHITyKTHBHOCTB.
Karymka nHAYKTHBHOCTH B TIeTIH
nmoctossHHOTO ToKa. [lepexoaubie
MIPOIIECCHI B NIEKTPUUECKUX HETISX.
DHeprus MarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMarHuTHOE ToJe.
I[BI/I)KCHI/IG 3apsA’KCHHBIX YaCTUIL B
HEOTHOPOTHOM MarHUTHOM IIOJIE,
MarHUTHBIE JTHH3HIL. J|BIKeHHE B
CKPCHICHHBIX IMOJIAX

Kounnencartop B
3JIEKTPUUECKOM 1enu
MIOCTOSIHHOTO U
MEPEMEHHOTO TOKA.
[Tepexoanbie npouecchl

duddepenunpoanne
CIIOXHOW (PYHKIIHU.
OrnpeneeHHbIN 1
HEONPEIEICHHBIM HHTErpall.
JIvHeiiHbIe HEOAHOPOAHBIE
nmud dhepeHnranbHbIe
ypaBHEHUs 1-To mopsizika ¢
MOCTOSIHHBIMH
KoapUIMeHTaMU

1. IIxoaLHBIN 3TAaN

10

VYcTolurBOE U HEYCTOHYHBOE
paBHoBecue. KonebarenbHas cuctema.
CB00OOTHBIE KOJIEOAHHSI.
INapmoHnueckue KoneOaHus.
[Ipy>xUHHBII MasiTHUK,
MaTeMaTUYECKUN MasITHUK,
HeaTbHBIA KOJIeOaTeIbHBI KOHTYD.
OHepreTuueckoe U TMHaAMHUUECKOe
OIMCAaHUs TAPMOHHYECKHUX KOJICOAHUH.
3aryxariue KojieOaHusl.
Brnyxnennsie koneOanus. Pesonanc.
3aBUCUMOCTH (YOPMBI PE30HAHCHOM
KpHUBOH OT 3aTyXaHUsl.
ABroxonebanus. Croxenne
Konebanuil. buenus

Karymka
WHAYKTUBHOCTHU B
3JIEKTPUYECKOM Lenn
MTOCTOSTHHOTO U
MIEPEMEHHOT0 TOKa.
IlepexoaHble mponecchl

JIuneliHple HEOJHOPOAHBIE
nmud dhepeHnranbHbIe
ypaBHEHUS 2-TO TOpsi/IKa C
MOCTOSIHHBIMH

KO3 UITEHTaMHU.
®urypsl Jluccaxy

11

[lepuonuueckoe ABUKEHUE B
CPABUTALMOHHOM I0JIe. MOMEHT
UMITYJIbCA, 3aKOH U3MEHEHUSI MOMEHTA
uMITyJbca (ypaBHEHHE MOMEHTOB).
3akonsl Keriepa. Tpaekropun
HeOeCHBIX Tell. MOMEHT HHEPLIUH.
JInHaMuKa BPalIaTeIbHOTO IBUIKEHHUS
TBEPJOTO TeJIa
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Mecsn

[Iporpamma BcOIll no ¢pusuxke ¢
yu€TOM CPOKOB NPOXOXKJICHUS TEM

OKCepUMEHT

MatemaTuka

2. MyHMIIMIIAJTbHBIH 3Tan

11

[TepeMeHHBI TOK. AKTUBHOE U
pPEaKTHUBHOE COIIPOTUBIICHUE.
Pesucrop, KoHIEHCATOP M KATYIIKa
WHAYKTABHOCTH B I[ETTH
CHUHYCOUJAIBHOTO MEPEMEHHOTO TOKA.
MoIHOCTh TEPEMEHHOT0 TOKaA.
AMIUTHTYTHOE 1 ACUCTBYIOIIIEE
3HaueHUs (TIpH pa3inyHON hopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpeMeHH). Pe3oHaHc HampspKeHHMA
(TmocmenoBaTeNbHBIN KOJIeOaTeIbHBIN
KOHTYp). Pe3oHanc TokoB
(TmapamienbHbII KoJleOaTeTbHBIN
KOHTYp). BekTopHbIe muarpamMmel.
Tpanchopmartop

[TocnenoBarenbHbIl U
napasienbHbII
KOJIe0aTeNbHBIA KOHTYD.
Pabora c
ocuuIoTrpagoM.
I'enepaTop nepeMeHHOTO
HATPSDKEHUS

Pabora ¢ KOMITJIEKCHBIMU
YHCIIaMU B alireOpandeckon U
TPUTOHOMETPHUIECKON (hopMax,
KOMILJICKCHAS TNTIOCKOCTh

11

Mexanudeckue BosHbL. [lonepednsie u
MPOJOIbHBIE BOMHBL. OTpakeHue,
npejaoMiIeHHe, HHTepdepeHIns U
nudpaxust BOJTH. 3BYK. [ pOMKOCTB
3BYKa U BBICOTA TOHA

JlecsaTHUHBIC U HATYypaIbHBIC
norapuMsbl, JeTTHOEITBI

12

DJeKTpOMarHuTHbIC BOJHEIL. B3anmHast
OpHUEHTalUs BEKTOPOB B, E, V B
3JIEKTPOMAarHUTHON BOJIHE B
OIHOPOJHOI U30TPOIHOMU Cpene.
OTpakeHue, mpeIoMIICHHE,
noJsipu3anys, HHTepdepeHus u
mudpakmms. [Hkama
AIIEKTPOMArHUTHBIX BOJIH. [IprHIMITED
PaaAMOCBA3U U TETIEBUACHUS.
Pagunonokanus. Dddexr Homnepa

IIpaBas Tpo¥ika BEKTOPOB.
[TonsTue o monynsuuu
panuocurHana (aMIUTUTYAHAs,
4JacToTHasi, (pasoBas)

12

Hucnepcus ceeta. MHOT03HaYHOCTD
MOHSATHSI JUCTIEpCHs — PU3NUECKOE
SIBJIEHHE, CBOMCTBO CPEJIbI,
XapakTepHucTuka npubopa. Onruka
MapakCHaIbHBIX JIydel (rayccoBa
ontuka). Jnadparmer. ['paguentaas
ontuka. OnroBojokHo. Cheprieckue
3epKaiia. ToJICThIE JIUH3BL.
OnTurueckue npubopsl. Paspemarorias
ciocoOHOCTh. [Ipenensr
MPUMEHUMOCTH T€OMETPUIECKON
onThku. Abeppanun

3. PernoHaJbLHbI Y Tan

1-2

Bonnosas onruka. [IpuHnmn
INoiirenca-®penens. Matepdepenuns
cBeta. KorepeHTHbIE HCTOUYHUKH.
Krnaccuueckne naTepdepeHINOHHbIE
cxembl. [ludpaxmus ceerta.
Hudpakuus Openenst u Gpaynrodepa.
3oubl OpeHens L1 KpyTiaoro
OTBepCTHsL, criupanb OpeHens.
Hudpakauonnas peméTka.
[onspusanus ceera. 3akoH Masroca.
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Mecsn

[Iporpamma BcOIll no ¢pusuxke ¢
y4€TOM CPOKOB NPOXOXKJICHUS TEM

OKCepUMEHT

MatemaTuka

IIpocBeTiieHHE ONTHKH

[TocTynaTsl cienuaabHOM TEOpUH
oTHOcuTenbHOCTU. [IpocTpaHcTBEHHO-
BpPEMEHHOMN MHTEpBAJ.
[IpeobpazoBanus JlopeHra.
[Tapagokcel. OTHOCUTENHEHOCTH
OJTHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHHU U COKpAIICHNE JITHHBL.
OHEprus U UMITYJIbC PEISITUBUCTCKON
yacTHUIlsl. THBapuaHThL. DHEPIUs
TTOKOS

PaBHOBeCHOE TEIIOBOE U3IIyYeHHE
(abcomoTHO Y€pHOE TENO0). 3aKOH
cMemenus Buna. I'unoresa [Inanka o
kBaHTaX. POTOHBI. DHEpPrus u
uMIynbc poToHa. JlapneHne cBera.
®doroaddekr. 3akonsl poTorddekra.
YpaBHeHre DUHIITEHHA AJIs
dotorddexra. «KpacHas rpaHuIIa»
(dhotorddexra. BomHOBBIE CBOCTBA
yactull. Bonuel ne bpoitns.
KopnyckynapHO-BOIHOBOU Tyalli3Mm.
Judpakuus 31eKTpOHOB Ha
kpuctamax. Ddpdexr KommnroHa.
CooTHOLIEHNE HEOTIPEAEIEHHOCTEN
['eiizenOepra

4. 3akJa0YnTeILHBINA dTAN

Crpoenue aroma. [Inanerapuas
Moxens aroma Pesepdopaa.
[Toctynatel bopa. U3nyuenue u
HorJomeHue (GOTOHOB MpH Mepexoe
3JIEKTPOHA B aTOME MEXKAY YPOBHIMU
sHeprun. Buael cnektpoB. CrekTp
YPOBHEH 3HEpruu aromMa BoJOpoAa.
CroHTaHHOE U BBIHYKJICHHOE
u3nydeHue ceeta. Jlazep

Jlazep, nudpakiroHHbIe
peIIeTKH

Hyknonnas mozens siapa. 3apsiioBoe u
MaccoBoe yncia. M30Tormsl.
PamnoaktuBHOCTE. Anb(a-pacma.
OJEeKTPOHHBII U IO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nyyeHue. 3aKoH
PaaAMOaKTUBHOTO pacraja.
Jlo3umerpusi. DHeprus CBsA3U
HYKJIOHOB B siipe. SlnepHbIe CUIIbI.
Hedekr maccsl siapa. SnepHele
peakuuu. [leneHue u CUHTE3 sIIep.
SnepHble peakTopsI
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[Tpunoxenue 2

MeTtoauyeckue peKOMeHIALMHU 110 OLIeHUBAHUIO
oopmiieHUs rPaPUKOB HA MPAKTUYECKHUX Typax
BCEPOCCUIICKON 0JIMMIINAAbI IIKOJILHUKOB 10 (PM3UKe

O01mme moJoKeHus
B skcnepuMeHTaNbHBIX 3a7auyaX BCEPOCCHMCKON OJIMMITMAABI IIKOJFHUKOB HEOOXOIMMO
CTPOUTH I'paUKK 3aBUCHUMOCTEH TeX MM MHBIX BEJIMYUH JPYr OT JApYyra, KOTOpble B HEKOTOPBIX
ClIydasix SIBIISIIOTCS LIENbI0, a3 B HEKOTOPBIX — CPEICTBOM PEIICHUS TOCTABICHHON 3a/1a4H.
Hacrosimue pexkoMeHJalMy Mo OLIEHUBAHUIO ITOCTPOEHHs rpa)uKOB OCHOBaHbI Ha paboTax
[1-5], a Takke peKOMEHIALUSIX TOCYAapPCTBEHHBIX CTaHAAPTOB M CIUHBIX CHCTEM TEXHHYECKOH M
koHcTpykTOpckoi nqokyMentanuu ['OCT 2.319P81, 'OCT 3.1128P93 ECT/, ECK/] p S0P77P88.
['maBHBIA TPUHIMIT OLEHKH TIpadUKOB 3aKIIOYACTCS B TOM, YTO IpaduK TOIHKEH OBITH
MaKCUMAaJIbHO yJOOHBIM, UTO 03HAYaeT BO3MOKHOCTh ObICTPO M 0€301IMO0YHO HAHOCUTh Ha IpaduK
U CYMTHIBATH C HEro HeoOXxoammyro uHpopmanuioo. Huxe npuBomutcs Tabiuia KpPUTEPHEB
OLIEHUBaHMs IrpauKOB, KOTOpble CHOPMYIMPOBAHBI Ha OCHOBE yKa3zaHHOro mpunuuna. ITpu stom
KaXIbIii KPUTEPHd COMPOBOXKIACTCS YKa3aHUEM, SIBIISIETCS JIM €r0 BBIIIOJHEHHE 00s3aTeIbHBIM
TpeOOBaHUEM (HEBBINOJIHEHUE NPUBOJUT K CHI)KEHUIO OLIEHKH) WJIM BBINOJIHEHUE KPUTEpHUs
SBIISICTCS PEKOMEHIAIMEH KIOPH, HE BIHUSIONICH Ha OLICHKY.
Kpurepuu onennBanus rpagpuxon
[lepeunciennble HUXKE KPUTEPUH KacaloTcsl He cyliecTBa rpaduka, a ero odpopmienus. [Ipu
3TOM €cJIu IpaduK SBIAETCS HEBEPHBIM IO CYIIECTBY, @ TAaKXkKe MPU OTCYTCTBUU B paboTe TaOIUIIbI
CO 3HAYCHUSIMU BEITMYMH, OTKJIAIbIBAEMBIX Ha Tpaduke, rpadiK HE OIICHUBACTCH.
Kpurepuu onenuBanus opopmiieHus rpaduka SBIsSoTCs CleAYOLMMU:
1) wnasBanue rpaduka;
2) paszmep rpaduka;
3) pacroyoxeHHe ¥ OpUCHTALUs Ocell rpaduka;
4) monxnuceiBaHUE Oceil rpaduka;
5) ommdpoBKa oceii rpaduka;
6) Touku rpaduka,
7) nuHus rpaduka.
B npuBenenHol Huke TabnuIe NpeACcTaBiIeHbl KPUTEPUN OLIEHWBAHUS U UX JIeTalln3alus, a
Takke (TMOCIEeTHUN CTONOEI]) XapakTep KaKI0TO JACTAIU3UPOBAHHOTO KPUTEPUS — SBIISIETCS JIU €0
BBINOJIHEHHE TPeOOBaHUEM WJIM PEKOMEHIAallel KIopH (CM. BBIIIIE).

«PexomMeHmanus» nim
No «TpeOoBaHUEY,
/i Kpurepuit Jeranu3zanus Kkpurepus HEBBIIIOJIHEHUE
KOTOpOTO BEJIET K
norepe 0ayuioB
1. | Ha3Banue Kaxnplii rpaduk gommkeH ObITh MOJIMUCAH Pexomennanus
rpaduka (manpumep, « paghux 3asucumocmu cuivl moka
8 yenu om ee CONPOMUBIEHULY)
2. | Paamep rpadmka | ['paduk momkeH OBITH JOCTATOYHO OOJBIIUM U TpedoBanue
yuTaeMbIM. J[mHa 10001 ocu He J0KHA OBITh
MeHbIIe 12 cM
3. | Pacrionoxxenune u | 1. Ilo ocu aOcruce A0mKHA OBITH OTIIOXKEHA Pexomennanus
OpHUEHTAaIH M3MEHsieMass BeJIMYMHA, [0 OCH OpJAWHAT -
oceit nsmepsiemas
2. Pacmonoxxenue ocedl MTOKHO 0O0€ECIEUYUTH Pexomenmarms
cBOOOAHYIO OLHU(POBKY oOceil (IOMKHO OBITh
JIOCTaTOYHO MECTa MEXIY OCSIMH M IpaHULIaMU
JTUCTA)
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n/n

Kpurepuit

Jeranuzanus kputepus

«PexkomeHmamus» wim
«TpeOoBaHUEY,
HEBBITOJTHCHHE

KOTOPOTO BeIET K
nmoTepe 0auIoB

IlonnucriBanue
ocent

1. Oxkomo oceil JOMKHBI OBITH YKa3aHbI
OTKJIa/IbIBAEMbIE  BEJIMYMHBI, E€AMHUIBI HX
U3MEPECHUS 51 (npu HE00XO0IUMOCTH)
J€CATUYHbII MHOKUTEIb

TpeGoBanue

2. llonnmucu y MacmTaOHBIX MITPUXOB JAOJKHBI
ObITb TOPU3OHTAJIBHBI U CJIEJIaHbl ClleBa OT
BEPTUKAIBHOW U CHU3Y OT TOPU30HTAIILHOU OCH

Pexomennmamus

Onudposka oceit

1. Ilena nmenenus (pa3mep camMoll MaJE€HBKOU
KJIETOYKM B  €AMHMIIAX  OTKJIAJbIBAEMOM
BEJIMYMHBI) KOOPAMHATHOMN CETKU Ha KaXA0H U3
ocell moipkHA paBHATHCS a-10", rae a=1, wim
a=2, wm a=5, a N - [enoe YUCIO
(TOJ0XKUTENBHOE WU OTPULIATEIBHOE).

Kpome cnyuaeB, korga HHas IieHa JIEICHUS
SIBHBIM 00pa30oM JOMYCKaeTcsi B  YCJIOBHH
3a/1a4u

TpedoBanue

2. lllTpuxu Ha OCAX NOJDKHBI HAHOCUTBCS YEPE3
paBHBbIE UHTEpPBaJIbI (ucknroueHue —
norapu(MUUECKUe WIN JIpyTue LIKaJIbl, SIBHBIM
0o0pa3oM yKa3zaHHbIE B YCIOBHM 33aud) H
II0MalaTh Ha OCHOBHBIE JTMHUY MUWIIUMETPOBOU
Oymaru Wi JMHUM KJIETOK KJIeT4aToi Oymaru

TpebdoBanue

3. OuudpoBKy MITPUXOB CIEAYET MPOBOJUTH C
UHTEpBajlaMu 2-4 cM

Pexomenmamnus

4. OuudpoBKa MTPUXOB JOJKHA OBITH CclieJIaHa
yepe3 paBHbIE HHTEpBaibl. Ha Kaxmoil ocu
JNOJKHBI  OBITh TOJMHCAHBI HE MeHee 5
MacmTaOHBIX aeneHuid. CMelieHue HadaabHOM
TOYKM MO OCSIM OTHOCUTENBHO HYJA JOJIAKHO
OBITH KPaTHO IIary olM(QpoBKH

TpeboBanne

5. Ilpm  omudpoBke  mKam  CIETyeT
WCIOJIb30BaTh YHUCIIA U3 YETHIPEX pa3peréHHbIX

...—9; 0; 5; 10; 15; 20;

WA PSAOOB, MOJNYYEHHBIX H3 Pa3pelI€HHBIX
nyréM ux ymHOxeHus Ha 10", roe n - menoe
YHCII0 (TIOJI0KUTENIBHOE WIN OTPULIATENIEHOE)

Pexomennamnus

6. Uucrma y mKam HE JODKHBI COJAEPKATh
0O0JIBIIOT0 KOJIMYECTBA HyNEeH

Pexomenmarms

Touku rpaduka

1. Touku MOJKHBI OBITH YETKO BHUIIHBI Ha (OHE
JIMHUH

TpedoBanue
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n/n

Kpurepuit

Jeranuzanus kputepus

«PexkomeHmamus» wim
«TpeOoBaHUEY,
HEBBITOJTHCHHE

KOTOPOTO BeIET K
nmoTepe 0auIoB

2. TlonoxkeHune TOYEK JOJKHO COOTBETCTBOBATH
TabNHIe U3MEPEHUN (IOMYCKAeTCsl OTKJIOHCHHUE
TOYEK OT TPaBHILHOTO MOJIOKEHHUS HE Oolee,
yeM Ha 2  JICJICHUS ~ MEJIKOW  CETKH
MWLIUMETpoBoi  Oymaru). Ilpu »sTOoM He
JIOJDKHO OBITH IBYX M 00JIee TOUCK, HAHECEHHBIX
omuO0YHO (OTKJIOHEHHE OOJblIe 2 JICICHHMA
MEJIKOW CETKH )

TpeGoBanue

3. Ha rpaduke MODKHBI TPHCYTCTBOBATH
«KPECTHI MOTPEUTHOCTEH» MM B TEKCTE PaOOTHI
JIOJKHO OBITH SIBHOE yKa3aHUE HA MX MaJOCTh B
BbIOpaHHOM MacuITabe (KpoMe ciiydaeB, KOrja B
3aJlaHUU  SIBHO YKa3aHO, YTO IMOTPEIIHOCTH
OLICHUBAThH HE TpedyeTcs)

TpeGoBanue

4. He cnenyer yka3plBaTb Ha OCSIX 3HAUYECHUS
OKCIIEPUMEHTAJIBHBIX TOYEK M  IIPOBOAMTH
NEepIEHIUKYISIPBl K ocaM. MckimrodyeHnem
ABJIAIOTCS  CJIy4ad, KOrja IOANKChIBacMast
TOYKa SIBJIICTCSI XapaKTEPHOW TOYKOW Tpaduka
WM 9Ta TOYKA UCHOJIb3YETCS UIsl ONIPEIEICHHUS
KaKux-JI100 mapaMeTpoB

TpeGoBanue

5. PazHuma Mexay — MakCUMalbHOM M
MHHUMAJIBHOM  KOOpJIMHATAMU  HAHECEHHBIX
TOYCK IO KaXKJIOW M3 OCel JOKHA OBITh HE
MeHnbie 50% OT JUTMHBI COOTBETCTBYIONIEH OCH

TpebdoBanue

Jlunus rpaduka

1. Ha rpadukax AOIKHBI OBITH NPOBEIECHBI
«YCPEMHSIOMINE JINHUU. Bwmecro
«yCPeIHAIOUMX» JUHUM HE JOMyCKaeTcs
MpOBEJCHNE  JIOMAaHBIX,  IIOCIIEAOBATEIHHO
COEAMHSAIONINX IKCIIEPUMEHTAIbHBIE TOUKH

TpeboBanne

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

Pexomenmarms

3. Jluaus 1omkHa ObITh OAMHAPHOM, Ha ee (hoHe
JOJDKHBI  OBITh  BUJHBI AKCIEPUMEHTAIbHBIC
Toukd. JIMHHMA He JOoKHA OBITH JIBOWHOM,
TPOWHOM, ... JXUPHOH (32 KOTOPOW HE BUIHBI
TOYKH)

TpeboBanne

4. JlunedHblii ywacToKk rpaduka JIOJKEH
CTPOMUTHCS MO JINHEHKE

TpeGoBanne

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

Pexomenmanusa

6. Ilpu ompenenenuun yriaooro ko3 duimenra
NpsIMOMl  pEeKOMEHJyeTcsl SIBHBIM  00pa3oM
OTMETHUTH TOYKHU psSIMOii, KOTOpbIE
UCTIONIB30BATIMCH Uil 3TOro. Toukm criemyer
OpaTh 110 BO3MOKHOCTH JIJIbIIIE IPYT OT Apyra

Pexomennmanusa
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«PexkomeHmamus» wim
No } «TpeOoBaHUEY,
Kpurepuii Jeranuzanus KpuTepus HEBBITOJTHCHHE
KOTOPOTO BeIET K
nmoTepe 0auIoB

n/n

7. Ilpu ompeneneHuu MOTrPEelIHOCTH YIJIOBOTO Pexomennanus
koa¢dduLeHTa BCIOMOTaTeNbHbIE MpsSMbIE C
MaKCUMaJIbHBIM W MHUHUMAJbHBIM  yIjaMu
HaKJIOHA CJIEyeT BBINNOJHATH JIMHUAMU Oolee
TOHKMMH I10 OTHOLICHUID K OCHOBHOW IPSMOU
WJIY IyHKTUPOM

PexoMeHayemMble KPUTEPUH OIleHUBAHUS

KonmaecTBo 6amioB 3a KauecTBO MOCTPOSHUS OJHOTO rpaduka He TOJDKHO mpeBbimatsh 10%
OT CTOMMOCTH COOTBETCTBYIOILETO MPaKTUYECKOTro 3ajaHus. KonmdecTBo OamioB 3a KayecTBO
MOCTPOCHUS BCEX TpaUKOB HE JOJKHO TPEBHIATH 15% OT CTOMMOCTH COOTBETCTBYIOIIETO
NPaKTUYECKOTO 3a/IaHusl.

[Ipu orneHMBaHUYM KavyecTBa MOCTPOCHUS I'PpadUKOB HA MPAKTUYIECCKOM TYpPE PETHOHAIBHOTO
JTara peKOMEHIIyeTCs CICAYIOIINE KPUTEPUH.

JlJist e TMHCTBEHHOTO Tpaduka:

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

- pa3Mep U MOAMHUCH OCEH 0,5 6amra (paznmensl 1 - 4 TabIUIBI)
- onupoBka oceit 0,5 6ayna (pazmen 5 TaOIUIbI)
- HaHECEHHE TOYEK 0,5 6amna (pazaen 6 TaOIHIIbI)
- TUHUS rpaduka 0,5 6amra (pasaen 7 TabIHIb)

Jlnist AByX TpaduKoOB:

(3 6anma u3 20 G6amtoB 3a Bce 3aganue — o 1,5 Gania 3a Kaxapli rpaduk)
- pa3Mmep U MOAMHUCH OCel 0,5 6amnna (paznenst 1 - 4 TaOIUIIBD)
- onupoBka oceit 0,5 6ayna (pazzmen 5 TaOIUIIBI)

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

[Tpu 5TOoM Ganibl 3a KaXKJIblil OJIOK BBICTABISIOTCS TOJBKO B TOM CIllydae, €CIIH BBITTOTHEHBI
BCE€ JICTAIM3UPOBAHHBIC KPUTEPUHU, OTHOCSIINECS K TaHHOMY OJIOKY M MIOMEUEHHBIE B TaOJIHIIE KaK
«rpedoBanuey. [Ipyu oOlLeHKEe 3alaHMI 3aKJIYUTEJBHOr0 3TANa KaXKIbld JeTaTu3UpPOBAHHBIN
KPUTEPUN MOXKET OIEHUBATHCS OTJEIBHO OT APYTHX.

Jlureparypa
1. M. 1O. 3amaruun, Kynerypa nocrpoenus rpagukos, [Torenunan 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

MeToan4yeckne peKOMeH AU
10 OlLleHKeE MOTPELIHOCTEeN B MPAKTUYECKHUX 3aJaHUAX
BCEPOCCUICKON 0JIMMIINAAbI IIKOJILHUKOB 10 (PM3UKe
U KPpUTEPUsIX UX OLleHMBAHUS

N3mepenue m060# pusnyeckoil BETUYUHBI AA€T Pe3yabTaT, OTINYAIONINICS OT HCTUHHOTO
M3-32 HECOBEPILEHCTBA HAIIUX OPraHOB YyBCTB, MIPUOOPOB, a TAKXKE CTATUCTHUECKOIO XapakTepa
M3Y4aeMbIX SIBJICHUH, KOI'/1a HEKOHTPOJIUPYEMbIE BIUSHUSA MOTYT IIPUBECTU K Pa3HBIM pPE3yJibTaTaM
«OIMHAKOBBIX» U3MepeHuil. [loaTroMmy HeoTheMIIeMON YacThiO JTF000Tr0 (HHU3HMUECKOro HKCIIEPUMEHTa
SIBIISICTCS OLIEHKA TOTPEIIHOCTH TOJIYYEHHOTO pPe3ysbTaTa, Tak Kak 0e3 3TOro u3 pe3yiabTaToB
U3MEpPEHHUI HEBO3MOXKHO C/IeJIaTh 000CHOBAaHHBIE BBIBOIBI.

B ycnoBuAx mpakTH4ecKoro Typa (U3WYECKUX OJIMMIINAJ IIKOJHHUKOB (M CBSI3aHHOTO C
HUM JepUIITa BpeMeHn) TpeOyeTcs: OleHKa MOTPEIIHOCTH 10 MOPSIKY BETUYUHBI (OTKIIOHEHHUE OT
MPAaBWJILHOTO 3HAYCHHUs HE OoJjiee yeM B 3 pasa) oObIM pa3yMHBIM criocobom. Hmxke maercs
Mepe4YEeHb OCHOBHBIX METOJOB OLICHKU NOTPEITHOCTEN U KPUTEPUU OLICHUBAHUS.

Bonee moapoOHyro nHpOpMAIUio 0 croco0ax ONEHKH MOTPEIIHOCTSH MOKHO IIPOYHTATH B
OJTHOM U3 y4eOHbIX TTocoOwmii [1-5].

1. OcHOBHBIE MeTObI OLIEHKH MOTPelIHOCTel

1.1. O0mas crparerusi OeHKH MOTPEHOCTeH

B ycnoBusx gedummra BpEeMEHHM TpeAsiaraeTcs  CIEAyIomas —CTPaTerusi  OLEHKH
MOTPEIIHOCTEM.

JUid npsIMBIX M3MEPEHHM OLIEHUBAETCSl TOJIbKO MPUOOpHAs MOTPEIIHOCTh, KOTOpas 3aTeM
MEePECYNTHIBACTCS B IPUOOPHYIO MOTPEIIHOCTh PACUETHBIX BeanuuH. CTatuctudeckas (ciydaiiHas)
MOTPEITHOCTh OIICHUBACTCS MO Pa30pOCy KOHEUHOH BenWduHBI. [loHAsS MOrpemHoCTh KOHEYHON
BEJIMUMHBI OIIEHUBAETCS KaK «CyMMay MPUOOPHOH U CTaTUCTHUECKOM.

Ecnu cratuctuueckas MorpemHocTb OpsIMOro U3MEPEHUsS! CHMIIBHO IPEBBIIAET IPUOOPHYIO
Y UMEETCS IOCTATOYHO BPEMEHHU U PECYPCOB Ul IOBTOPEHUS KAKIOrO OIBbITAa HE MEHEE 3-X pa3, TO
MOKHO BBIYUCIIUTH CTATUCTMUYECKYIO MOTPEIIHOCTH ISl MPSAMBIX W3MEpPEHUH, MOITY4YUTh IOJIHYIO
MOTPEIIHOCTh MPSAMBIX W3MEPEHUN U 3aTe€M IEPECUUTaTh €€ B IOJHYH MOTPEIIHOCTh MUTOrOBOMN
BEJIMYMHBI.

1.2. Ouenka npuOOPHOH NOIPEIHOCTH NPSMBIX H3MepeHHU I

W3-3a HecoBepleHCTBA M3MEPHUTENBHBIX NPUOOPOB pe3ynbTaThl M3MEPEHUH HaM BCeraa
U3BECTHBI C OMpPEETICHHOM NMOorpemHocThio. Pa3ymHast oneHka mpruOOpHOI MOTPEIHOCTH SBIISIETCS
CIIEYIOLIEH:

1. IlorpemHOCTh M3MEPSAEMBIX BEIWYMH MOXKHO IIPUHUMAaTh paBHOW II€HE JEJICHUs
M3MEPUTENILHOTO Mpudopa (3a UCKIIOUYEHUEM HECKOJIBKUX CIIy4aeB).

2. Jlna cTpenodHbIX NPHOOPOB MOTIPEIIHOCTh ONpEAesieTcss Kak MpOM3BENIeHHE Kiacca
TOYHOCTH Ha Tpeaen uzMepenus. [Ipu 3ToM jomnyckaeTcss HpUHUMATh MOTPEIIHOCTh CTPEIIOYHOTO
npubopa paBHOH LIeHE JIeIeHusl.

3. Jlns 1u@pOBBIX H3MEPUTETBHBIX NPUOOPOB pPAa3yMHBIM 3HAUYEHHWEM TMOrPEUIHOCTH
IPSIMOIO U3MEPEHMSI SABISAIOTCS 3 €IMHUIBI TIOCIEIHETO pa3psiaa, HO He MeHee 1% oT usmepseMon
BeJIMUMHBIL. Jlydllle CopoCuTh Yy )KIOpU O MOTPENIHOCTH BBIJAHHOTO BaM Lu(poBoro mpudopa.

4. B HEKOTOPBIX CllydasX METOJ M3MEPEHHUI HE MO3BOJSET MCIOIb30BaTh U3MEPUTEIbHBIN
npulop ¢ 3asBICHHON TOYHOCTHIO. Hampumep, npsMoe u3MepeHue nuaMeTpa IIapuka JIMHEHKON
WIM U3MEPEHHE BPEMEHM JIIEKTPOHHBIM CEKYHIOMEpPOM, 3allyCKa€MbIM U OCTaHABJIMBAEMBIM
yeloBeKoOM. B Takux ciydasx 3HayeHHE MOTPELIHOCTH MPSMOTo HU3MepeHus OyneT NpeBbIlaTh
MOTPEIIHOCTh U3MEPUTENIBHOTO MTPUOOpa U OLIEHUBAETCS U3 Pa3yMHBIX COOOpaKeHUI.

1.3. Cioco0bI OlleHKH NMOTPEHOCTeH BHIYUCIAEMbIX BeJIMYHH

ITorpemHoCTb BBIYMCIAEMBIX BEIMUYNH MOKHO OLEHUBATh 110 CJIEIYIOIUM IIPABHIIAM:

1. Meton rpanun. IlorpemHOCTs pacyeTHOW BEIWYUHBI ONPENEIAETCS KaK MOJIYpPa3HOCTh
€€ MaKCUMaJIbHO U MHUHUMAJIbHO BO3MOXKHBIX 3HAY€HUH, MOJTYYEHHBIX C Y4E€TOM MOrpPEeUIHOCTEeN
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W3MEPEHHBIX (MM BBIYMCIEHHBIX PaHEE) BEINYMH.

2. Ilepecuer mo mnpocteiM (opmynam. [Ipu ClIOKEHUHM BEIUYWH CKJIQABIBAIOTCS HX
a0COJIOTHBIE TOIPEUIHOCTH, a NPHU YMHOXKEHMM WIH JAEJIEHUU — OTHOCHUTENbHBIE. Jlomyckaercs
BMECTO CJIOKEHUS MOTPEUTHOCTEN BBIUYUCIATh KOPEHb U3 CYMMBI UX KBaJpaToB.

3. Ilepecuer uyepe3 uyacTHBIE NpPOHM3BOJHBIC. PacuerHas (opmyna paccmaTpuBaeTcsi Kak
(GyHKIMS HECKOJIBKUX MepeMeHHBIX. [lorpenHocTh onpeaensercs Kak KOpeHb U3 CYMMBI KBaIpaToOB
BKJIQJIOB KaKJOW IIEPEMEHHOM B IIOIPEIIHOCTh pAacYeTHOM BeEIWYMHBL. BKiax nepeMeHHOU
BBIUMCIISIETCS] KaK IIPOU3BE/ICHUE YACTHOM MPOU3BOJHOMN IO TaHHOM MEepPeMEHHON Ha aOCOIIOTHYIO
HOTPEIIHOCTh JAHHOM NepeMEeHHOM. JlomycKaeTcs BMECTO KOPHS U3 CYyMMBbI KBaJpaTOB BBINOJIHAThH
psIMO€ CyMMUPOBAHHE.

1.4 Ouenka craTuCTHYECKON MOTPEeIIHOCTH

W3-3a BO3MOXHBIX HEKOHTPOJIUPYEMBIX CIIy4alHbIX (DAKTOPOB pe3yabTaThl pa3HbIX
HKCIIEPUMEHTOB, BBINOJIHEHHBIX B OJJMHAKOBBIX YCJIOBMSIX, MOTYT OKa3aTbCsl pPa3HbIMH (HaIpumep,
JAIBHOCTh TIOJIETa «OJIMHAKOBBIX» CHApAOB MOXKET MEHSThCS OT BBICTpENIa K BBICTPEIY).
Benuuuna, onuceiBaromias BO3MOYKHBIE OTKJIOHEHHS M3MEPEHUN H3-3a BIUSHUS CIy4alHBIX
(bakToOpoB, Ha3bIBaeTCSd CTATUCTHUECKON (MM CIydallHOM) MOTPEIIHOCTHIO. J[Is OLlEHKH Takoi
MOTPEIIHOCTH HEOOXOJMMO BBIIIOJIHUTH HECKOJIBKO M3MEepeHHi (HPU3MYecKoi BENMYHMHBI (HE MEHee
5-6). HaumGonee mnpaBUIBHBIM METOJOM C TOYKH 3PCHHUS TEOPUU IOTPEIIHOCTEeH ObUIO OBl
BBINIOJIHEHUE KaXKJIOTO OIbITa HECKOJIBKO pa3 B OJAMHAKOBBIX YCJIOBUSAX M OLIEHKA CTaTUCTHYECKOMN
MOTPEIIHOCTH KaX10i n3MepsieMoit BenurHbl. Ha nmpakTuke 310 TpeOyeT 04eHb MHOTO BpEMEHH U
CHUJI, [I03TOMY B YCJIOBUSX OJIMMIIMAJHOIO SKCIIEPUMEHTA JOIYCKAETCs OLIEHUBATh CTATUCTUYECKYIO
MOTPENIHOCTh MO Pa3dpoCcy 3HAUEHUI UTOTOBOW BEJIMYUHBI (KOTOPYIO TpeOyeTcs: HailTu B pabote),
MIOJIyYEHHBIX B OIbITaX, BHIIOJIHEHHBIX [IPU Pa3HbIX HauyaJIbHBIX YCIOBHUSX.

OneHka CTaTUCTHYECKON MOTPEIIHOCTH MOKET OBITh BBIMOJHEHA OJHHUM M3 CIEIYIOIIMX
METO/IOB:

1. Ilomypa3HOCTh MaKCHMalbHOTO M MHUHUMAJIBHOTO 3HAYEHWUN BEJIMYMHBI MPH YCIOBUU
VCKJIIOUEHHUS SIBHBIX IPOMAXOB.

2|xi_x6p|

. > ox;
2. Ax = — [/ X; — PE3YIbTaT I-TO OlbITa, N — KOJIMYECTBO OIBITOB, X, = =—.

N
3. Cpennee KBaApaTUYHOE OTKJIOHEHHE OT CPETHETO 3HAYEHUS BEJIMUMHBI (B TOM UHCIE TS

METO]Ia HANUMEHBIIIUX KBAJPATOB).

1.5 OuneHnka noTHOM MOrPeIHOCTH

[TonHas morpemnHoCcTh MOXKET OBITH HaliIeHa Kak

1. Cymma npuOopHOI ¥ CTaTUCTUYECKOM MOrPEIIHOCTEMN.

2. Kopenb 13 cyMMBbI KBaApaTOB MPUOOPHON U CTATUCTUUYECKON MOTPEITHOCTEH.

3. Ecin onHa u3 morpemHocted Oosiee 4eM B TpU pasza OTJIMYAeTcs OT JPYrod, TO
JOIYCTHUMO TTPUPABHUBATH MOJIHYIO MOTPEITHOCTH OOIbIIEH.

4. Ecnu BenuuvMHa HaljeHa U3 rpauka, TO €€ IMOJHas NOTPEeIIHOCTh MOKET OBITh
ompeleseHa KakK IMOJYypa3HOCTh MAaKCUMalbHO M MHUHUMAJIbHO BO3MOXHBIX 3HAUCHUH Jid
MHOECTBA JIMHUH, KOTOPBIE MOT'YT OBITH MPOBEICHBI IO SKCIIEPUMEHTAIBHBIM TOUYKAM C y4E€TOM HX
pa3bpoca 1 pa3MepoB KpPECTOB MOIPEIIHOCTEH.

2. Kpurepun oueHUBaHHMS OLEHKH MOTPelIHOCTEN

bannel 3a oreHKy morpenrHocTeil He MoryT npeBbimath 10% oT MakcuManbHOrO Oaniia 3a
3amauy. [lomHbIi Oamn 3a OIEHKY MOTPENTHOCTH BBICTABISAETCS MPH COOIONCHUH CIIETYFOIINX
YCIIOBHHA:

1) sBHBIM o0Opa3oM yKa3aHbl aJCKBATHBIC TOTPEIIHOCTA HU3MEPSAEMBIX BEJIIMYHWH,
HCIIOJIb3YEMBIX MIPHU MOJYYEHUH Pe3yiIbTaTa;

2) mpeIoKEHHBIH METOJ pelleHus 3a7aud sBJseTcs JOMYyCTHUMbBIM (OIleHeH Oaiiamu,
OTIIUYHBIMU OT HYJIS);

3) BBITIOJTHEHHBIE WU3MEPEHUS SBIISIOTCS KOPPEKTHBIMH (OIIEHEHBI OayutaMH, OTIUYHBIMHA OT
HYJIs);

4) wuroroBas pacdeTHast ¢GopMmysia HE COIEPKHUT CYIIECTBEHHBIX OIIMOOK (IOMyCKaeTCs
OIIMOKa TOJIBKO B UUCIOBOM KOI(PPUITMEHTE UK 3HAKE),
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5) OlleHKA MOTrPEIIHOCTH BHIMOIHEHA OJTHUM M3 METO/IOB, YKa3aHHBIX B II. 1;

6) yuTeH BKJaJ B TMOTPEIIHOCTh W NMPUOOPHOH M CTATUCTHUYECKOM MorperntHocter (Jimbo
YKa3aHO Ha MaJIOCTh OJTHOM M3 HHX, JINOO OIICHKA CTATUCTUYECKON MOTPEITHOCTA HEBO3MOXKHA);

7) NOJTYYCHHOE 3HAYCHHE MTOTPEITHOCTH OTIUYACTCS OT MPABUIILHOTO JUIS UCIIOJIB30BAHHOTO
MeTo/a He Ooliee yeM B 3 pasa.

Ha 3akimo4nTenbHOM 3Tare HEBBIMOJHEHUE JIF000Tr0 M3 MEePEYUCICHHBIX BBINIEC YCIOBUI
MPUBOJUT K BhICTaBJICHUIO () OaJJIOB 32 OICHKY MOTPEIIHOCTH. Ha 3aKIr0uuTeIhHOM ATare MOKET
NPUMEHSTHCS 0OJIee AeTalbHas IKaja OIICHUBaHUS.

Jlureparypa
1. AIO. BeprynoB, M.IO. 3amsathHun, [eiictBus ¢ nNpuOIMKEHHBIMU BEIMYHHAMHU.
[Torpemnocts. @ustex auueit um. C.I1. Kanuner. 2021 — 37 c.
2. M.JI. KapmanoB, «PacueT mNOrpeumrHOCTeid B IIKOJBHOM (DPU3UYECKOM MPAKTHKYME,
http://new.rys2.ru/phys_metod .
3. A.A. JIykpsaHoB «OKkcniepuMeHTanbHas pusuka. 8 kimace». M.: MOTH, 2019 — 126 c.
4. C.B. Kapmasun «becezipl 0 onuMIMaaHoMy dKciepumenTy» https://t.me/urok5Sminut
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baank Bonpocos

[Tpunoxenue 4

Kitace 3amaya Ne

Aynuropusi, psifi, MECTO

Bompoc:

Buumanue! PaccMaTpuBatoTcs BOIIPOCH! TOJIBKO 110 YCJIOBUIO 33a4l, HO HE II0 PEIIEHHIO.

Buumanne! ChopmynupyiiTe Bompoc Tak, 4ToObI Ha HETr0 MOYXKHO ObIIIO AaTh O0TBET «Ja» nimm «Het».
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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 TyYp
10 xaacce
No VueBHoe Topor, KomnuectBo 6ainos 3a 3amaun 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 6amios 3a 3amaun NoNe Hrorosii
HIugpp | Pammwms | 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)
(®.1.0.) (noonucv)
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