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1. O0mue moJ10:KeHUA

1.1. Hacrosimue TpeOoBaHMs K TPOBEICHHUIO 3aKIIOUMTEIILHOTO 3Talla BCEPOCCHHCKON
ONIMMITMA/IBI IIKOJIFHUKOB (Janee — onuMIMana) mo (usnke cocraBlieHbl Ha ocHoBe [lopsiika
MPOBEJCHUSI BCEPOCCUNCKOW OJMMITMA/bI IIKOJBLHUKOB, YTBEPKAEHHOTO IMpHKa3oM MUHHCTEpCTBA
npocenienust Poccuiickoit @eneparun ot 27 HosOps 2020 r. Ne 678 «O06 yrBepxkaenun Ilopsinka
MPOBE/ICHUS BCEPOCCUICKOMN OJIMMITHAIbI IIKOJIBHUKOBY (fanee — ITopsaok).

1.2. Opranu3aropoM 3aKIIOUUTENIFHOTO JTama sBISETCS MUHUCTEPCTBO MPOCBEIICHHS
Poccuiickoit deneparumu.

1.3. KoHncynbTaniuu mo BONpocaM OpraHU3alldd M MPOBEACHUS 3aKIIOYUTEIBLHOrO 3Tama
BCEPOCCUNCKON OMMMIMAIBI IIKOJIBHUKOB MO (PU3MKE MOXHO TOJIYYUTH MO IJIEKTPOHHOU TOYTE,
obparuBiMch 1Mo azapecy physolymp@gmail.com B IeHTpalbHYIO IpPEAMETHO-METOANYECKYIO

komuccuio (nanee — L{IIMK).

2. Ilopsiiok NpoBe/ieHUsI COPeBHOBATEIbHBIX TYPOB

2.1. 3aKI04YMTEeNbHBIN 3Tall OJMMIINAABI 10 (PU3UKE TPOBOAUTCS B CPOKHU, YCTAHOBIICHHBIE
MunuctepctBoM npocselneHus Poccuiickoii denepannu B TeueHue 7 (cemu) THEH.

2.2. TeopeTH4ecKui ¥ MPAKTUYECKUH TypBI IPOBOISATCS B Pa3HbBIE THU:

— BO BTOpPOU JI€Hb — IPAKTUYECKUHN TYP;
— B YETBEPTHIM J€Hb — TEOPETUUECKUU TYP.

2.3. Teoperuueckmii Typ BKJIIOYAeT BBHIIOJHEHHE YYAaCTHHKAMU IMUCbMEHHBIX 3a/laHU 110
¢u3rKe U MPOBOAUTCS OTAENbHO A Tpex kiaccoB — 9, 10 u 11. Bo3moxHas Temaruka 3aaau
COOTBETCTBYET MPOrpaMMe BCEPOCCUMCKOW OJMMIIHNA/bI IIKOJIBHUKOB MO (DU3MKE W MpHUBEIEHA B
ITpunoxxenun 1.

2.4. KOMIUIEKT 3a/1aHUil TEOPETUYECKOTO Typa COCTOMT U3 5 3ajad, pazpadoranusix L{ITMK.

2.5. JImuTenbHOCTh TEOPETUYECKOro Typa cocTaniseT 300 MUHYT JU1sl BCEX KJIACCOB.

2.6. IlpakTMYeckuii Typ NpPOBOAMTCA OTAENBbHO I Tpex kiaccoB — 9, 10 um 11.
Bo3moxHas TeMaTuka 3a7a4 COOTBETCTBYET MPOTrpaMMe BCEPOCCUNCKON OJUMIINAABI IIKOIbHUKOB
no ¢u3uke u npuseneHa B [Ipunoxenun 1.

2.7. KomImiekT 3aJaHuil MPaKTHYECKOrO Typa COCTOMT W3 OJHOW WM JBYX 3ajad,
pa3pabotannbix L{IIMK.

2.8. OpraHu3aMoHHass MOJIENIb MPOBEACHUS MPAKTUIECKOTO Typa, MOXKET OBITh, OJTHON W3
CIIEYIOIINX:

— YYacTHUK IMOJyyaeT BeCh KOMIUIEKT OOOpylOBaHMS Ha OJHY WJIM JBE 3a/Jaud Cpasy.
JlnmnrenpHOCTD MpakTU4ecKoro Typa coctasisgeT 300 MUHYT. 3aJaHus BbIIAIOTCS OJHOBPEMEHHO, U

M0 Ka)KJIOMY U3 HUX YYaCTHUK 0OpMIISIeT 001U OTUET;
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— TOPaKTHYECKHUM Typ COCTOMUT W3 JIBYX 4YacTeu, JHUTEeNbHOCTRIO 140 MunHyT Kaxaas. [lepepsiB
Mexay vacTsamMu coctaBiasier 20 mMuHyT. Ha mnepByro 4YacTh y4YyaCTHMK IIOJIY4YaeT KOMILJIEKT
o0opy10BaHuUs JUIsl OOHOM M3 3ajay, BINOJIHAET €€ U caaeT oTt4ér. Ha BTOpyrO yacTh y4acTHUK
NOJy4YaeT KOMIUIEKT 000pyI0BaHMS [yl APYTOU 33a4H, BBITIOIHSAET €€ U CIAaeT OTUET.

2.9. JIng y4acTHUKOB, BBICTYINAIOLIMX 33 pa3Hble KJACChl, OpraHM3allMOHHAs MOJENb
IIPOBEJEHUS MPAKTUYECKOTO Typa MOXKET OBITH Pa3HOM.

2.10. IIpoBeaeHuI0 NPAKTUYECKOTO Typa MPEIIIeCTBYET MHCTPYKTaXX YYaCTHUKOB
OJIUMITMAJIBI IO TEXHUKE 0€30IaCHOCTH, TEXHUKE (PU3MUECKOro SIKCIEPUMEHTA, IIPaBUiIaM paboThI €
U3MEPUTENbHBIMUA TIpUOOpaMu U o0opynoBaHueM. MHCTpyKTaX HPOBOIUTCA YICHAMHU JKIOPH U
MOYET OBITh OPraHU30BaH KaK IOKA3 BUJICOUHCTPYKIIHH.

2.11. Ilpu BBIOJIHEHUH 33JJaHUN MPAKTHYECKOTO Typa YYaCTHUKHU HE BIIPABE MOJIb30BATHCS
HNPUHAAISKHOCTAMH, HE YKa3aHHBIMU B YCJIOBUU 33/1a4M B Ka4eCTBE 000PYOBaHUS.

2.12. Tlpu oopmieHHnN pemIeHUH 3a1ad MPaKTHUECKOTO Typa CIEAYeT PYKOBOJICTBOBATHCS
MetoanyeckUMH PEKOMEHJALMSMHU IO OLEHUBAHUIO O(QOpMIICHHUS I'paUMKOB Ha IMPAKTHUECKUX
Typax BCEPOCCHHCKOM OMMMITMaAbI MKOIBHUKOB N0 ¢usuke (Ilpunoxenue 2) u Metoguueckumu
PEKOMEHIAMSIMU II0 OLEHKE IIOIPEHIHOCTEM B IMPAKTUYECKUX 3aJaHMSIX BCEPOCCUICKOU
OJIUMITMA/IbI IIKOJIBHUKOB 110 (pU3UKe M KpuTepusax ux ouenuBanus (Ilpunoxenue 3).

2.13. B mepuoa mpoBENCHHUS OJIMMIIMAABI OPIKOMUTETOM OOECIIeYMBAETCSl 0€30MacHOCTh
YYaCTHUKOB U UX MEJULMHCKOE 00CTy)KMBaHuUE (B CIydyae HEOOXOUMOCTH).

2.14. 3a HecoOnrogeHNe NMPAaBWI TEXHUKU OE30MACHOCTH MPHU BBIIOTHEHUH MPAKTUYECKUX
3aJJaHUil YYaCTHUKM MOTYT OBbITh yJaJeHbl C MecTa IpOBEACHHMS NPAKTUYECKOro Typa ¢
COCTaBJICHMEM IPOTOKOJA O HApYyIIEHUWU. YYacTHHKaM, YAaJEHHBIM C MecTa IpOBEIEHUs
INPAKTUYECKOTO Typa 3a HECOONIIOJCHHE MpaBUI TEXHUKH O€30MACHOCTH, MO PEIICHUIO KIOpU
MOXET OBITh BBICTaBIIEHA OlleHKa () 6aJIOB 3a yyacTue B JaHHOM Type.

2.15. Bo Bpems TypOB yYaCTHHKH OJIMMIHAJBI JOJDKHBI CHUAETH MO OAHOMY 3a CTOJIOM
(maproif). OprkoMuTeT 00€CIeUNBACT PaccajKy Y4aCTHHUKOB TaK, 4YTOOBI 32 COCEAHUMU CTOJIaMH 110
BO3MOXXHOCTH CHJENIM YydYallluecs pa3HbIX KJIAacCOB M W3 PA3JIMYHBIX IIKOJ WM YYaCTHUKU
OJIMMITUAJBI OTPAKIAECHBI APYT OT ApYyra ClEeHUAIbHBIMU 3aIIUTHBIMHU dKpaHaMHU.

2.16. IlpencraBuTenb OPrKOMHUTETA OJMMITMAIBI 3aIMCHIBACT BpEMs Havajla U OKOHYAHUS
TypoB. Bpems 3anucbiBaeTcsi Ha IOCKE MOMEIEHUs, B KOTOPOM MpoBoadTcs Typsl. [IpencraBurens
OPrKOMMTETa OJMMIIMAAbl HAallOMMHAET Y4YacTHHKAaM OJIMMIIMAIBl O BPEMEHHU, OCTABIIEMCS 10
OKOHYaHMA Typa, 3a 30 MUHYT, 3a 15 MUHYT U 32 5 MUHYT.

2.17. Ha TeopeTM4ecKOoM M MpPaKTH4YEeCKOM Typax depe3 30 MUHYT IOcCjie ero Havaiaa
YYaCTHUKH OJIMMITHAJBI MOTYT 3aJ1aTh BOMPOCH! MO YCIOBUSAM 3ajad (B mucbMeHHOU ¢dopme). s
3TOTO Y MPEACTABUTEINS OPTKOMHUTETA OJMMITUA/IbI TOJDKHBI ObITh B HATMYMH OJIAHKU U1 BOIPOCOB

(ITpunoxenue 4). OTBETHI Ha cofiepKaTelbHbIE BOIPOCHI O3BYUMBAIOTCS WIEHAMH YKIOPH TSI BCEX
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Y4aCTHUKOB JaHHOM mapaiienu. Ha HekoppeKkTHbIe BOIPOCHI WIIH BOIIPOCHI, CBUACTEIHCTBYIOIINE
0 TOM, YTO YYaCTHHK HEBHHMATEJIbHO MPOYUTAN YCIOBHE, CIEAYET OTBET «0€3 KOMMEHTapHEBY.
Kropu npekpariaer npuHAMATh BOIPOCHI 32 30 MUHYT 10 OKOHYAHUS Typa.

2.18. Ha mpakTH4eCcKOM Type OTBETHI Ha BOIPOCHI IO paboTe 000PYyAOBaHMS MTPOU3BOISATCS
B MTUCHbMEHHOU (hOpMe B TEUCHHUE BCETO Typa.

2.19. IlpencraBuTesib OPrKOMHUTETA OJIMMITUAbI B IOMEUICHUSIX MPOBEICHUS TYPOB MOXKET
UCIIOJNIb30BaTh CMAapTHOH/TUIAHIIET I niepenaun GoTtorpadun 3aJaHHOTO yYaCTHUKOM BOIIPOCA B
JKIOPH 3aKIIIOYUTENLHOTO dTara.

2.20. OdopmieHme perieHuii 3a1aHuil OTMMITUAAbI JJI1 TEOPETUUECKOr0 U MPAKTHUYECKOTrO
TypOB MPOWCXOJUT B MHUCbMEHHOH (opme. He momyckaercss MCMONB30BAaHUE PYYKH C KpPacHOU
nacToi s odhopmIIeHHs perieHui. J[oToTHUTENbHBIN YCTHBIA OMPOC HE JOITYCKAaeTCsl.

2.21. Y4acTHUK ONMMITHAIBLI 00s3aH JI0 MCTCUEHUS OTBEICHHOTO HAa Typ BPEMEHHU CHaTh
cBoro padory. IlpencraButens OprkoOMHUTETa OJMMITHMAABI MPOBEPSET COOTBETCTBUE BBIIAHHBIX U

CIAHHBIX JJUCTOB YHUCTOBUKA. YYACTHUK MOXKET cJaTh paboTy JOCPOUHO.

3. Kpurepuu u MeTOIMKA OLlCHUBAHUSA BBINOJHEHHBIX OJTMMIIMAIHBIX 3aJaHUI

3.1. OueHnBaHWe KavyecTBa BBHIMOJHEHUS YYACTHUKAMU TEOPETHUYECKUX M MPAKTUIECKUX
3aJJaHUN  OCYILECTBISAET JKIOPU 3aKIIOYMTEIBHOIO J3Tala OJIMMIIMAABl B COOTBETCTBHH C
KPUTEPHSIMH W METOAWKON OIEHWBAHUS BBIMOJHEHHS OJMMIHMAIHBIX 33/JaHUl, pa3paboTaHHBIX
LIIMK, c yuerom ompeneneHus BbICIIEro 0ajula 3a KaKAoe 3aJaHue OTAEIbHO, a Takxke oO0Iei
MaKCHMaJIbHO BO3MOKHON CyMMOM 0aJuIOB 3a BCe 3aJJaHUs U TypBbI.

3.2. X1opu olLleHUBAET 3alUCH, IPUBEAEHHBIMU B UNCTOBUKE. YEPHOBUKHU HE TIPOBEPSIOTCS.

3.3. IlpaBwibHBII OTBET, MNPUBEACHHBIH 0O€3 OOOCHOBAaHUS WM TOJNyYCHHBIA U3
HEIPaBUJIBHBIX PACCYXKICHUM, HE YUUTHIBACTCA. Eciu 3a7a4a pemeHa He MOJHOCTBIO, TO 3Talbl €€
pELICHHS OLICHUBAIOTCS B COOTBETCTBUM C KPUTEPUSIMHU OLICHUBAHUSA 10 TaHHOU 3aJ1aye.

3.4. Kputepun u METOAMKA OIICHWBAHUS JIOMYCKAIOT OlleHMBaHue ¢ Imarom He meHee 0,05
6amta. OxpyrieHue 0anioB MO UTOraM MPOBEPKH HE MPOU3BOIUTCS.

3.5. [Ipu orleHNBaHNH BBITOJIHEHHBIX OJMMITHAIHBIX 33/1aHUH, PEIIEHHBIX B COOTBETCTBUH C
aBTOPCKHUM IOJIXOI0M, HE JIOMYCKAeTCs BbICTABJIEHUE OasIOB, HE MPEIYyCMOTPEHHBIX KPUTEPUSIMHU
Y METOJIMKOM OIICHUBAHUS BHITIOJIHEHHBIX OJIMMITUAIHBIX 3a/1aHui, paspadoranasix [[ITTMK.

3.6. Ilpu oueHWBAaHMM BBHINOJIHEHHBIX OJMMIIMAJHBIX 33/aHUM, PEIICHHBIX METOOM,
OTJIMYHBIM OT aBTOPCKOIO, JOMYCKaeTcsl 0paboTKa KPUTEPHUEB M METOJIUKU OLIEHUBAHHS IPH
ycnosuM ux yreepxaenus LIIIMK.

3.7. Jlns xoopAMHAmUM pabOThl MO MPOBEPKE BBIMOJHEHHUS YYaCTHUKAMHU 3a/laHUM
IpejcenaTeab KIOpU B KAKJIOM KJIacCe Ha3HA4yaeT M3 YMCIIA YJIEHOB XKIOPH OTBETCTBEHHOIO 3a

JaHHBIM KJIacc.



3.8. Onenka paboOT KaXIOTO yYaCcTHHKA OCYIIECTBIISIETCS HE MEHEE YeM JBYMs djeHaMU
Kiopu. B ciyuyae pacxokleHuss UX OIIEHOK BONPOC OO0 OKOHYATEIHLHOM ONpENCNICHHUU OalljioB,
BBICTABIIIEMBIX 34 BBITIOJHEHUE 3aJlaHUM, OMpEACNseTCs MpeacenaTelieM >KIOpH, JUO0 M0 ero
PEIIEHUI0 OCYLIECTBIICTCS TPEThsI IPOBEPKA.

3.9. Bce nomeTku B paboTe y4acTHUKA YJICHBI KIOPH JIETAIOT TOJIBKO PyYKaMH C YepHUIAMHU
KpacHOro 1BeTa. PemieHuss MOTYT OLIGHHBATbCA B CHEHHATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
CUCTEMaX, KOTOpbhIE€ TIO3BOJIIIOT OTMETUTh HAJIMYUE WM OTCYTCTBHE JTama peHICHUS,
COOTBETCTBYIOIIETO OMNpENeIEHHOMY KpuTepHuio oleHuBaHusa. Cucrema OyAeT IOKa3bIBaTh
UTOTOBBIN Oall1 3a 3a7auy.

3.10. Pesymbrarhl mpoBepkH pPabOT yYaCTHUKOB OJUMIIHAABI UWICHBI JKIOPU 3aHOCAT B
JIEKTPOHHYIO CBOJHYIO TaOJMIly OLIeHMBaHUA paboT yyacTHUKOB onummuazasl (Ilpunoxenue 5) u
NePealoT B OOPTKOMHUTET.

3.11. Ilo TeoperuuyeckoMy Typy MaKCHMajibHas OIEHKAa pe3yJbTaTOB y4YacCTHUKA
OTIpeneNsieTcsl apuPMETHICCKONH CyMMOH BCeX OaJlIOB, MOyYSHHBIX 32 BBIITOJHEHHUE OJTMMITHATHBIX
3aJlaHuH, KOTOpast HE JIOJDKHA MpeBbImaTh 60 6aioB.

3.12. Tlo mpakTHYeCKOMyY Typy MaKCHMaJibHasi OI[CHKA Pe3yJIbTATOB YYACTHUKA OMPEICIISICTCS
apu(METHICCKOM CYMMOW BCEX OajUIOB, IMOJNYYCHHBIX 3a BBHIMOJHCHUE 33JaHWil, W HE JOJDKHA
npeBbimath 40 6amioB.

3.13. MuHuMaibHas OIEHKa 3a BBIMIOJIHEHUE JTFO00T0 3a/IaHus KaK TEOPETHYECKOro, TaK U
MPAKTUYECKOTO TYPOB HE MOKET ObITh HIKE () 0aJ110B.

3.14. Tlocne oKOHYAHUS TPOIEAYPHI ACKOIUPOBAHHS pabOT CBOJHAS TAOJIWIIA OIICHUBAHUS

pa60T YYaCTHHUKOB OJIMMITUAbI TTIOATIMCBIBAOTCA ITPEACCAATCIICM KIOPHU.

4. Onucanue Npoueayp aHAJIU3A OJMMIHATHBIX 32/1aHUI, UX pellleHuii U moKa3a padboT

4.1. Ananu3 oMUMITHAIHBIX 33JJaHUA U MX PEIICHUH, a TaKKe MOKa3 padoT MPOBOIATCS IJIS
TEOPETHYECKOTO U MPAKTUUYECKOTO TYPOB OJIUMITHA/IBI.

4.2. Bce y4aCTHHKH OJIMMITMAIBI 10 OKOHYAHWU COOTBETCTBYIONIETO Typa OJMMITHAJIBI
MOTYT 0O3HaKOMHTHCS C aBTOPCKUMU PEIICHUSIMHU.

4.3. OcHOBHasl IeNb TMPOIEAYpPHl aHAIM3a ONUMITMAIHBIX 3aJaHUM W WX PpEIIeHHH —
WH()OPMUPOBATh YYACTHUKOB OJUMITHAILI O TPABWIBHBIX PEHICHUSX MPEITOKCHHBIX 3aJaHUM,
OO0BSCHUTH TUITUYHBIE OIIMOKU U HEIOUETHI, MPOUH(POPMHUPOBATH O CUCTEME OIICHUBAHUS 3aJJaHHIA.
AHanu3 paboT MOXET OBITh MMPOBEACH KaK B OYHOM, TaK M TUCTAHIIMOHHOHN (opMme.

4.4. Bo BpeMs aHanu3a OJUMIHUAJHBIX 3aJaHUA M WX PEIICHUN YYaCTHUKHU OJUMITHAJIBI
JIOJDKHBI TIOJTYYHUTh BCIO HEOOXOAMMYI0 HH(OPMAITHIO TT0 TIOBOTY OLICHUBAHUS WX padoT.

4.5. B xone aHanu3a OJIMMITMAIHBIX 3aJaHUA U WX PEIICHHH MPEACTaBISIOTCA Hambojee

YAQUHBIC BAPHUAHTHI BBIITOJHCHHA OJUMIIMAAHBIX Sa)IaHHﬁ, AHAJIIU3UPYIOTCA THUIIHYHBIC OIHI/I6KI/I,
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JIOTIYIICHHbIE YYAaCTHUKAMU OJUMIIHUAJbI, COOOIIAIOTCS KPUTEPUM OLICHWBAHUS KaXKIOrO U3
3aJaHUH.

4.6. Kaxnaplii y4acTHUK HMMEET IMPaBO O3HAKOMHTBCS C PE3yJbTaTaMH IMPOBEPKH CBOCH
paboTel 10 moABeNeHUS OQUIHUATbHBIX HWTOIOB OJUMIHUAAbL. Pe3ynbTaTbl MPOBEPKH MOTYT
MPEIOCTABISATHCS B CHICIUAIM3HPOBAHHBIX HHPOPMAIIMOHHBIX CUCTEMAX.

4.7. Tllopsgok mpoBeAeHMs] TMOKa3a pabOT YYaCTHUKOB OMNPENENSIeTCS COBMECTHO
OPTKOMHTETOM U JKIOPH 3aKJIIOUUTENBHOTO dTamna. Jlomyckaercs mpoBeleHHE Mmoka3a padoT Kak B
OYHOM, TaKk B JUCTAHIIMOHHOW (popme, B TOM YHUCIE B CHEHUAIU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. JlomycTum paszienbHbli MOKa3 padoT COPEeBHOBATEIBHBIX TYPOB U OTAEIBHBIX 3aJa4 IS
YCKOPEHUS MPOIecca 03HAKOMJICHHS YIaCTHUKOB C pa00TaMU U TIPOBEPKOM KIOPH.

4.8. Bo Bpemsi oyHOro mokaza padOT YYacTHHK OJMMIIHNAAbl UMEET MPaBO 3aJaTh WIECHY
JKIOpY BOITPOCHI IO OLIEHKE MPUBEACHHOTO UM PEIICHUSI.

4.9. Bo BpeMms mokaza paboT MoxkeT (opmupoBaThCs 3asBieHHE Ha aneisiuio. [Ipu
WCIIOJIb30BAaHUU CIIEIUATU3UPOBAHHBIX HH(GOPMAIIMOHHBIX CUCTEM B HUX JIOJKEH IPHUCYTCTBOBATH
(byHKIIMOHAJ, MO3BOJISIONINM YYaCTHUKY OTMETUTh IMYHKT KPUTEPHUEB OIICHUBAHUS, KOTOPBIH, 1O
€ro MHCHHIO, OBLJ1 OITMO0YHO HE 3a4TEH.

4.10. IIpenBapuTEIBHBII MPOTOKOJI OIICHUBAHKS paOOT TMepe]] areUISIHeH He TyOIHKyeTCs.

5. IlepeyeHb CHPaBOYHBIX MaTepPHAJIOB, CPeICTB CBA3M MW  JJIEKTPOHHO-
BbIYHCJIUTEIbHOM TEXHUKH, PA3PELICHHBIX K HCI0JIb30BAHUIO

5.1. Ilpu BbINONHEHUWH 3aJaHUM TEOPETUYECKOrO0 Typa OJUMIHNAAbI JIOMYyCKaeTcs
UCIIOJIb30BaHNE COOCTBCHHBIX IHUCBMECHHBIX MPUHAIIOKHOCTeH (pydyKka, KapaHIall, IacTHK),
LUPKYJb, TPAHCIIOPTHP, JIMHENKA, HETPOTPaMMUPYEMBIN KAJIBKYJISTOP.

5.2. Ilpy BBHIONTHEHWH 3aJaHUN TPAKTHYECKOTO Typa OJUMIHAIBI  JIOMyCKAETCs
UCIIOJIb30BaHNE COOCTBCHHBIX IMHUCBMEHHBIX MPUHAMICKHOCTEH (pydKka, KapaHJall, JacTHK),
HenporpaMMupyeMblil KanbKynaTop. [Inst odopmieHus 3amaHuil JOMyCKaeTCs HCIOJb30BAaHUE
LUPKYJIsL, TpaHCHIopTHpa U JnHeiku. He nomyckaercs ucmonb30BaHHE B KauecTBE 00OpYIOBAHUS
BCEX IPEJMETOB, IEPEUYHMCIEHHBIX B IYHKT€ 5.2, €cld OHU HE TMEpeYHucIeHbl B CIHCKE

000pyA0BaHUs 3a/Ia4H.

6. IlepeyeHb MaTepHaJbLHO-TeXHHMYECKOTro  o0ecrmevyeHHss UIi  NPOBeJAEHUS
3aKJIIOYHMTEJBHOI0 ITana
6.1. Jns mpoBemeHUs TEOPETHYECKOTO Typa HEOOXOIUMO TPEIyCMOTPETh MaTepHaIbHO-

texHudyeckoe odecrieuenue (Tabmuma 1).



Tabmuma 1. — IlepedyeHp HEOOXOAMMOTO MaTEPUATBHO-TEXHUYECKOTO OOECTICUCHUsS s

MMPOBCACHUA TCOPECTUUCCKOI'O Typa OJIMMIINA/Ibl

Ne i/t HaumenoBanue Kou-Bo, en. usmepenust
1. Jlucter A4 (80 rp/m?, 4+4) B kietky (O61aHK) o 40 JIMCTOB HA YEJIOBEKa
2. Jlucter A4 (80 rp/m?) (muist 3agaHMiA) 5 TUCTOB HA YeNOBEKa
3. Terpanb B KIETKY 1 TeTpanap Ha yenoBeka
4. Pyuka ¢ cuneit macroii (3amac) 5% OT YUCIEHHOCTHU YYaCTHUKOB
5. Pyuka c kpacHo# macToit 110 KOJIMYECTBY YJICHOB KIOPHU
6. [TpunTep (4/6, popmar A4) 1 mT.
7. Cremutep co ckobamu 3 .
8. AHTHCTEIIIED 3 .
9. Ckot4 (mmupunoit 40-50 Mm) 3 .
10. Hoxuuier 3 .

6.2. Jlns mpoBedeHHs] MPAKTUYECKOTO Typa HEOOXOIMMO MPEayCMOTpPETh MaTepuaibHO-

TexHnueckoe ooecrneuenue (Tabmuma 2).

Ta6Jmua 2. — HCPC‘IGHB H606XOI[I/IMOFO MaTCPUAJIBbHO-TCXHUYCCKOI'O obecrieyeHus JJIA

MMPOBEACHUS MTPAKTUYCCKOI'O Typa OJIMMIINAIbI

Ne i/ Haumenosanune Koun-Bo, en. usmepenus

1. Jlucter A4 (80 rp/m?, 4+4) B kietky (61aHK) o 20 JINCTOB Ha YeJIOBEKa

2. Jlucter A4 (80 rp/m?) (U1 3a1aHUN U YEPHOBHKA) 1o 15 Ha yenoBeka

3. Pyuxka ¢ cuneli macroii (3amnac) 5% OT YMCJIIEHHOCTH YYaCTHUKOB

4. Pyuxka ¢ kpacHO# nacToi 10 KOJINYECTBY YJICHOB JXIOPU

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

6. Creriep co ckobamu 3 mr.

1. AHTHCTEIIIED 3 wr.

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

9. Hoxau1er 3 mr.

10 | MynbsTuMeTp KonuuectBo no kinaccam u 1o

11 | Becsl anekrponHsle ¢ TouHOCTHIO 0.01 T, peaesnsl YYaCTHHKAM OyZIeT yTOYHCHO B
n3Mmepenus 10 200 r MUHUMyM KOH(HICHIMAIBHOM IIepeUYHe

12 | JIunetika 30 cMm (mepeBsiHHAsS, TUTACTHKOBAs WIJIH 000pynOBaHH
MeTaJlIIn4ecKast)

13 | Barapeiika Kpona 9B

14 | ManspHbli CKOTY

15 | CoenunutenbHbIe poBoJa «KPOKOJTUII-
KPOKOIMII», MUHUMAaNbHas ainuHa 30 cMm

16 | KonduaeHnmansHbIi iepedeHb 000pyT0BaAHHS




7. O pa6oTe cnenuaIU3MPOBAHHBIX HH(POPMANIMOHHBIX CHCTEM NMPOBEPKH 3aaHUI

7.1. B nononHenue k nyHKTy 4.4. PermameHTa NpoOBEIEHUS 3aKIIOUUTENBHOIO ATara
OJIUMITHAJBl OPTKOMHUTETOM JOJDKHO OBITH 3alpoOIICHO corjacue Ha oOpaboTKy MepCOHAIbHBIX
JaHHBIX B HCHOJb3yEMOW CHEIUAIM3UpOBaHHONW uHGOpManuoHHOW cucteme. Ilepedenn
UCIIOJIb3YEMBIX B HEH IMepCOHANbHBIX JaHHBIX OrpaHuueH ((paMuiaus, uMs, aapec 3IEKTPOHHOM
MOYTHI).

7.2. B pononHenue Kk myHKTY 4.4. Permamenra mnpoBeneHHs 3aKJIIOYUTEIBHOTO 3Tamna
OJIUMITUAZBl OPTKOMUTETOM JOJKHAa ObITh coOpaHa uH(OpManus O HaIUYUU JIEHCTBYOIIEH
YYETHOM 3alucH B ClleNUANIN3UPOBaHHON HHPOpMaIMOHHOM cucteMe. [Ipu oTCyTCcTBUM akKayHTa U
npu HATM4YUK cornacus (m. 7.1) B )KIOpHU JOHKHA OBITH Mepenana nHpopMarus 0 IepeyHe JIHIL s
PErUCTPALIMK YUYETHBIX 3aIuceil.

7.3. Y4acTHUKOM WJIM €ro 3aKOHHBIM TpeJcTaBUTeNeM coriacue (m. 7.1) MOXeT He
naBaTbcsi. B aTOM chmyuae mpoBepka o00e3NMyYeHHOW paboThl TakKe OCYLIECTBISETCS B
CHEeIUATM3UPOBAHHON MH(POPMALMOHHON cucteMe. Pe3ynbTarel mpoBepku (HOPMHUPYIOTCS B BUIC

pdf-daiinos 1 HaNPABISFOTCS YYaCTHUKY JOCTYITHBIM OPTKOMHUTETY CIIOCOOOM.



[Tpunoxenue 1

IIporpaMmma BcepoccHiicKoOH 0JJMMMIUAAABI IIKOJIbHUKOB M0 (pH3HKe

KoMmiekTsl 3aJaHHuI Pa3JIMYHBIX 3TANOB OJUMIIMAZA COCTABJIAIOTCA IO MPUHIOUILY «HAKOIUICHHOI'O

HUTOra» W MOTYT BKIIIOUATH KaK 3aJadd, CBA3AHHLIC C pasjc/laMH IIKOJBHOI'0 Kypca (1)I/I3I/IKI/I, KOTOPHBIC

H3Yy4YaroTCd B TEKYIIEM Iroay, TakK U 3aja4yu 110 HpOfIIlGHHI:IM paHee pasaciiaM.

Bomnpockl, BeleNeHHBIE B MPOrpaMMe Kypcugom, U3ydaroTcs B Kypce GHU3MKH 7-9 KiaccoB Ha

Ka4CCTBCHHOM YPOBHC. Ounu MOT'yT OBITH PCKOMCHAOBAHLBI JJId BKIIIOUCHHA B 3aJaHUs YKAa3aHHBIX KJIACCOB

TOJIBKO B IIKOJIbHBIC 3TAIlbl OJIMMITUA/IbI ITIOCJIC UX U3YUCHU.

B cTonbne «Mecs» yka3bIBalOTCsl IPUMEPHBIE CPOKH (KaICHAapPHBIA MECSIT) MPOX0XKICHUS TEMBI.

7 knacce

[Mporpamma BcOILl o pusuke

Mecsu ¢ y4€TOM CPOKOB OKCIEPUMEHT Maremartuka
MIPOXOKACHUS TEM
09 duznveckre BeINIHHBL [IpaBuina 6e3omacHOTrO TpyAa CrangaptHas popma 3amvcu

Enuanter husmaeckux
BeJIMUMH. MexnyHapoaHas
cuctema eauauil. [lepeson
€IMHULl U3MEPEHUH.
Pa3zmepHocTh puznyeckux
BEJINYHH.

Nzmepenne puzmueckux
BEJINYHH.

Jsmwxenue. Ckopoctb. [1yTh.
Mexannuyeckoe JBHKEHHUE.
MarepuanpHas TOUKA.
CriocoOb1 onMcaHus
MEXaHHUYECKOTO IBUKCHUSI:
TaOJIMYHBIN, rpadUIecKui,
aHanuTHaeckuii. CUCTEMBI
KoopauHart. TpaekTtopusi.
ITyTh 1 CKOPOCTH ABMKEHUSI.
PaBHOMEpHOE IBIKEHHE.
3aBHUCHMOCTH KOOPIUHATHI OT
BpPEMEHH U1l PABHOMEPHOTO
JBUKCHHS (YpaBHEHHS
JIBYDKCHUSA).

pu paboTe ¢ 1abopaTOPHBIM
000pyT0BaHHEM. DTAJIOHBI.
CrniocoObl n3MepeHus
(u3NUECKUX BEININH
(ananoroBwie 1 NUQPPOBEIE
H3MepUTENLHBIE IPHOOPHI).
Hena nenenus. [ToBTopHbIE
n3MepeHus. MeTo bl
yCpEeIHEeHUs TOBTOPHBIX
HU3MEPEHUI: cpeaHee
apupmMeTHIecKoe 1
rpaduuecKoe ycpeaHeHue.
MerTon psAa0OB Ui U3MEPEHNUS
MAaJIbIX BEJTUYMH.

IIpsiMbIE U KOCBEHHBIE
n3mepenust. [lorpentHoctu
MPSIMBIX U3MEPEHUH
(U3NUECKUX BEJINYKH.
AGCOTIOTHBIE 1 OTHOCUTENFHBIE
MOTPEIIHOCTH MPSIMBIX
HU3MEpEeHU PU3NIEeCKUX
BenmurH. OIeHKa TpaHuI]
[IOIPELIHOCTEN.
UzmepurensHble TPUOOPHI:
JINHENKA, CEKYHOMEP, MEPHBII
LATAHID.

yucna. Pabora ¢ 6onpmmmu u
MaJIbIMU YHCIIaMHU.
OmnpeneneHne TIomaIn.
Metoxa najneTku.

Pabota c rpadukamu:
MOCTPOCHHUE rpaduKa
KOOPJIMHATHI OT BpEMEHH,
CKOPOCTH OT BpEMEHH,
OTIpE/ICIICHUE CKOPOCTH
JIBIKEHHS 110 TpaduKy
3aBHCHMOCTH KOOPJIHHATHI
(TTyTH) OT BpEMEHH.

IKxoJbHBIN dTAN
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IIporpamma BcOIII o dpusuke

Mecsn ¢ Y4ETOM CPOKOB OKCINEPUMEHT Marematuka
MIPOXOXKICHUS TEM
10 CpenHsisi CKOpOCTb. Uzmepenue cpeaneit u PaboTa c rpadukamu.
I'padudeckas nHTEpIIpETAITS | MTHOBEHHON CKOPOCTH. JIuHelHbIe 1 HeNMHENHbIE
CKOPOCTH, TIPOiIeHHOTO ITyTH, | V3MepeHre OONbIINX 1 MalTbIX rpaduku. [ToctpoeHne
BpPEMEHH U MEPEMEIICHUS U1l | MPOMEKYTKOB BPEMEHH. rpa¢puKOB MO 331aHHON
NpSAMOJMHEHHOTO IBWKeHus. | V3MepeHne XxapaKTepHbIX TabJIMIIe 3HAYCHHH.
OTHOCHUTENBHOCTD BpEMEH JIBHKECHHH, [Tomyuenune napOpManyy u3
MEXaHUYEeCKOTO JBMKEHUSI. MTOBTOPSIFOIINXCS C TEYEHUEM MpeICTaBICHHOTO Trpaduka.
Cucrema otcuéra. 3aKkoH BpPEMEHH. I'paduxu npsmoit
CIIOXKEHHS CKOPOCTEH IS Tell, MPOTIOPIIUOHATBHOCTH U
JBIKYIIMXCS MapaJlJIENbHO. JIMHEHHOM 3aBUCHMOCTH.
Onpenenenye yrioBoro
ko3 uLmeHTa HakIOHa,
omnpeneacHne CBOOOTHOTO
YJIeHa.
Pabora c rpadukamu: pacuér
TUIOMIAIN MO rpaduKoM,
MPOBEJICHIE KacaTEeIbHBIX
JUTSL OIIPEIeNIEHUs] CKOPOCTH
W3MEHEHUS BEININHEI.
Peienue cuctem TMHEHHBIX
YpaBHEHUH.
11 KunemaTtnueckue cBsizu npu Uzmepenne 00bEMOB Tell. [IpusHaku paBeHCTBa
JBM)KEHHMHU B CUCTEMaXx IJIs Mepubiii nunusaap. 3mepenue TPEYTOJIbHUKOB,
CITydJast TapajuIeTbHbIX Macc. Becsl. Onpenenenne MapauIeTbHOCTh MPSMBIX.
NepeMelIeHUH. 00BEMHOM, TOBEPXHOCTHON H [Mono6ue TpeyronbHUKOB.
MexaHuueckoe ABUKEHUE B JIMHEWHOH IJIOTHOCTEMH. HauanbHble cBeneHus oo
CHCTEeMaXx: pbluar, BOpOT, Onpenenenue cpenaei OKPYKHOCTH M HEKOTOPEIE €€
0JIOKH (TTOABWKHBIA U IDIOTHOCTH PacTBOpa M CMECH cBoiicTBa (AMaMeTp, XOp/a,
HETIO/IBHKHBIH), BEIIIECTB, ONpe/ieIeHIe KacartenbHas). [nuna nyru u
HEPACTSHKUMAst HUTh, YIPYTroe | HACBITHOW IIOTHOCTH. paanyc OKpPY>KHOCTH.
TEeJ0, HOKHUYHBIA MEXaHU3M.
0O6béM. Macca. [InmoTHOCTS.
CMecH U CIIJIaBBbl.
CooTHoOIIEHNE MEXITY
JIMHEHHBIMU pa3MepaMu,
IUIOIIAISIMA U 00BbEMaMHU.
[Tomobwue. IloBepxHOCTHAS 1
TUHEWHAs TUIOTHOCTH.
Hacsinnas nioTHOCTD.
CpetHsist IIIOTHOCTb.
MyHHUIMIAJBHBIH 3TAIl
12 Bzaumooeticmsue men xax KynpTypa moctpoenus

NPUYUHA USMEHEHUS CKOPOCU
osudiceHust men (Ha
KauecmeeHHOM ypoeHe, be3
emopoeo 3axoua Heromona).
SIBiEHUE UHEPLIUH.
HueptHocTs. Macca kak Mepa
WHEPTHOCTH TeJa MpU
MOCTYNAaTEIHHOM JIBHKEHHH.
Cuna xaKk XapakTepuCTHKa
B3auMoaencTeus Ten. Tpetuit
3akoH HeroToHa.

CroxeHue mapayuieTbHbIX

rpauKoB.
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Mecsn

IIporpamma BcOIII o dpusuke
C y4€TOM CPOKOB
MIPOXOXKICHUS TEM

OKCepUMEHT

MaremaTtunka

cuil. [lonstue
PaBHOACHUCTBYIOLIEH. Y CI0BHE
MTOKOS TeJa.

Cuna TsoKecTH.

01

Yupyrocts. 3akos ['yka.
JIvHeliHbIe 1 HENTMHENHBIE
nedopmartii. CUCTEMBI
npyxuH. DhHeKTHBHBII

ko3 puLmeHT ynpyroctu
CUCTEMBI.

Cuta TpeHus.

[laBneHue B )KUIKOCTAX, ra3ax
U TBEPABIX TEIaxX.
I'uppocTaruueckoe AaBICHUE.
3aBUCHMOCTb
THJIPOCTATUYECKOTO JABJICHUS
JKHUIKOCTHU OT ITyOUHBI
norpy:xenus. JlaBiaenue B
JKUAKOCTH (¢ yuéToM
BHEIITHETO JaBJICHUS).
Coxpanenne o0bemMa
(HEC)KIMAEMOCTD KUIKOCTH ).

HunamomeTtp. M3mepenne cuibl
C TIOMOIIBIO0 TUHAMOMETPA,
KaMOpOBKa JMHAMOMETpA.
Manowmetp. bapomeTp.
Tonomerp.

PernonajbHBIN dTAN

02

3akoHn Ilackans.
ITHeBMaTHYECKHE MAILIMHEI.
Coo0rmaromuecs: CoCy/Ibl.
I'uapaBnuyeckre MEXaHU3MBbI.
JeiicTBre KUIKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJO.
BritankuBaroas
(apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue Ten.
Boznyxomnasanmue.

I'mnpocratuueckoe
B3BewmuBanue. OnpenencHue
IJIOTHOCTH TEIl METOOM
THAPOCTAaTUYCCKOIO
B3BEIIMBAHUSA. ApeoMeTp.

03

IInaBaHrEe B HEOMHOPOIHOM
JKUAKOCTH U B CUCTEME
HECMEIINBAOIIUXCS
s)kuakocted. Cuna Apxumena
MIPU OTCYTCTBHUHM MOJITEKAHHS
BJIOJIb OJTHOW TPaHH Tela.
IlocmynamenvHoe u
spawjamenvHoe 08U CeHUe
meépooeo mea.

IInevo cunpl. MOMEHT CUJTBI.
YciioBue paBHOBECHS
TBEPJOTO TeJa ¢
3aKpenIEHHOMN OCBhIO
BpaieHus. Peruar. [Ipasuiio
MOMEHTOB.

Ppiuar. Peruar kak ycunuTemb.

04

Cucrembl OJIBUKHBIX U
HETO/ABIXHBIX OJIOKOB.
ITonucnact. Bopot. 3agaun
CTaTHKHU C KHHEMaTHYEeCKUMHU

Tlonucnacr.
Pacuér norpemnocteit
KOCBEHHBIX U3MEPEHUM.

®opmyia pa3HOCTH
KBaJpaToB.

12




Mecsn

IIporpamma BcOIII o dpusuke
C y4€TOM CPOKOB
MIPOXOXKICHUS TEM

OKCTepUMEHT

MaremaTtunka

CBSI3IMHU.
Mexanmnueckas padoTta Jist
CHJI, HANIPaBJICHHBIX BJIOJTb
NepeMEILeHNsT MaTepUaTbHON
touku. [locrosiHHas
nepeMeHHas CHIbl. CpemHss
cuia. MomHocTs.
Brruncnienmne paboTsl uepes
IJIOMIAh IO TpadyuKaMu
3aBHCUMOCTH CHIIBI OT
NepeMEIeHNs] 1 MOITHOCTH OT
BpPEMEHHU.

3akaI0uMTeIbHbIN 3TAN
oJuMnuaabl MakcBesia.
31ech U gajaee MOXKeT
MOTPEOOBATHCS PACUET
MOrPEIIHOCTEN U3MEPEHUM.

05

ITpocThie MEXaHU3MBIL: pbIYar,
BOPOT, OJIOK, TTOJIMCIIACT,
HaAKJIOHHAs TIOCKOCTb,
HOXXHUYHBII MEXaHU3M.
«30I510TOE TIPaBUIION
mexanuku. KI1J1 npocTeix
MEXaHU3MOB.

MexaHnyeckas SHEPrusl.
Kunernueckas u
MOTCHIHANbHAS SHEPT U
[IpeBpalieHue 0AHOrO BUIA
MEXaHUYECKOU SHEPTHUHU B
JpyToil. 3aKOH COXPAHECHHUS U
NPEBPALECHNS SHEPTUH B
MexaHuke. Meron
BUPTYaJIbHBIX TIEPEMEIICHUH.

8 kiaace

Mecsg

ITporpamma BcOI no ¢pusuke
C y4€TOM CPOKOB
MPOXOXKACHUS TEM

OKCHEepUMEHT

Maremaruka

09

Dnemenmul MOAEKYIAPHO-
KUHEeMU4eCcKoll meopuu
cmpoenus geujecmaa. I asvi,
oHcuUOKOCmU U MeEpOvle med.
Temnepamypa. Céasb
memnepamypbl co cpeoHel
KUHemuyecKkoul sHepeueti
MENI08020 OBUICEHUS HACMUY
(Ha KawecmeeHHOM YPOGHe).
TemnoBoe 00bEMHOE 1
JMHEHHOE paclIipeHne 1
cxarue. Koappunuent
TEIIOBOTO OOBEMHOTO 1
JIMHEHHOTO pacIIUpeHHS.

TepMoMeTp aHAJIOrOBBIN U
uudpoBoi. [TukHOMETD.

13




Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

Usmepenue TemmepaTypsl.
Tepmomerp. TemneparypHbie
TITKAJTBI.

IIKoJbHBLIN dTAI

10

Buympenuss suepeus.
Cnocobwi usmenenus
BHYMPEHHEll IHepIUlU:
menionepeoaya u cosepuieHue
pabomul. Buovt
menjonepeoayu.
MenIonpo8OOHOCHIY,
KOHGeKYUsl, U3yueHue.
KonnyecTBo TEMIoThI.
TennoéMkocTh Tena.

VY nennHast TeII0EMKOCTD
BelIeCTBA. Y IeibHAas TEIUIOTa
CTOpaHHUS, TUIABJICHHS
(KpHucTaIM3alum), UCIapeHUs
(mapoobpazoBanus,
KoHIeHcarun ). Kunenne.
Ucnapenue. YpaBHeHue
TeIyI0BOro OanmaHca ajs
TEIJIOU30JIMPOBAHHOM
CUCTEMBEI.

Kanopumerp.

11

Hacvuyennwiii u
HEeHACLILWEHHbIT Nap.
Brasicnocms 6030yxa.
3asucumocmv memnepamypoi
KUNEHUsL Om AmMOoChepHozo
oasneHus (Ha Ka4yecmeeHHOM
YposHe).

YpaBHEHHE TETLIOBOTO
OanaHca ¢ yuéToM
MOJIBEIEHHOTO KOJINIEeCTBa
TETUIOTHI U TETJIOBBIX MOTEPb.
3aKOH COXpaHEHUs U
MIPEBPAIICHUS YHEPTUU B
MEXaHUYEeCKUX U TETJIOBBIX
Tporeccax.

MouIHOCTh HarpeBaTess.

Teopema [ugaropa,
KBaJpaTHbIC KOPHH,
npocreuiume
TPUTOHOMETPUYECKHUE
(YHKIUHU OCTPBIX YTIIOB
(cuHyC, KOCUHYC M TAHT€HC).

MyHHIMIIAJBHBIN 3TAIl

12

TennonpoBoIHOCTb. 3aKOH
®Dypre 151 OTHOPOAHOTO
CTEPIKHSI.

3akoH HeioroHa — PuxmMana.
KII/] TermoBoro aBuratess.
Hpunyun pabomst mennogvlx
osueamereli (OCHOGHbLE
nouamus, 6e3 hopmyn).

01

Cmpoenue amoma. Hocumenu
2NIeKMpPU1eCcKux 3apsi008e.
Onemenmapmoiii
eKmpudecKuil 3apso.

14




Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

Juckpemnocmyo
INEKMPULECKO20 3apsod.
Onexmpuzayus men. /lea pooa
NEKMPUUECKUX 3APAO08.
3axon coxpanenus
ANeKMPULEeCcKo20 3apaoa.
Bzaumooeiicmsue
3apANCEHHbIX men. 3aKoH
Kynona (6e3 chopmynsi).
DIIEKTPUIECKOE TIOJIE.
Hanpsowcénnocms
9NEKMPULECKO20 NOJI.
Ipunyun cynepnozuyuu
9AeKmpudeckux nonetl (Ha
KAYeCmeeHHOM YPOsHe).
IHoTeHman 31eKTpUIECKOro
TOJISI.

PernonajJbHBIN dTAN

02

DNEeKTPUIECKUN TOK.
JlelicTBHS 3IEKTPUYECKOTrO
TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHoe). DeKTpruuecKas
LICIIb, €€ DJICMCHTEL.

VYcnoBus CylecTBOBaHUS
9JIEKTPUIECKOTO TOKA.
HcrouyHuku TOKA.

Cuiia ToKa. DJIEKTPUIECKOE
HaIpsKEHUE U Pa3HOCTh
MOTEHIUAJIOB.
ConpoTHBieHHE MPOBOIHMKA.
VY 1enbHOEe CONPOTHBIICHUE
BEIIIECTRA.

Onexmpuveckuii mox 8
Memannax, HCUOKOCHIX u
2asax.

3axon OMa J171s1 OJHOPOIHOTO
y4acTKa LEMH.
Boapramnepnas
XapaKTepHUCTUKA TUHEUHOTrO
3JIEMEHTA.
IlocnenoBarensHOE U
MapauIeIbHOE COEAMHEHUE
MPOBOAHUKOB. CMeIranHoe
COEJIMHEHNE TPOBOIHUKOB.
Pacnpenenenne Toka n
HaIpSDKEHUS B PA3BETBIEHHOM
aNieKTpuueckoi nenu. Pacuér
COIPOTHBIICHUS
CUMMETPUYHBIX LIETICH.
[IpeobpazoBanus 3Be3a-
TPEYTOJABHUK JUIsl OAMHAKOBBIX
PE3UCTOPOB.

I'anmpBaHOMETp. AMTIEpMETp U
BOJIFTMETP B LIENH

Pezucrop. Peoctar. UcTouHuk
ToKa. ['aneBaHoOMeTp.
Awmnepmetp. BoapT™merp.
N3mepenne conpoTUBICHUS:

MOCT YUTCTOHA. MyIbTUMETP.

MakeTHas miara.
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Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

nocTossHHOro Toka. [IIyHT U
J100aBOYHOE COMPOTUBIICHHE.
PaboTa 1 MOIITHOCTH TOKA.
3akon Jlxoyns - Jlenna.

03

N3mepenne conpoTHBIEHMUS.
MocToBbIE CXEMBI.

3axon OMa [J1s1 3aMKHYTOHM
uenu. 9/1C u BHyTpeHHEee
COIPOTHBIIEHUE NCTOYHHUKA
Toka. KopoTkoe 3aMbIkaHue.
OMmMmeTp.

[Tpasuna Kupxroga. Pacuér
Pa3BETBIIEHHBIX LIETIEH.
MeTtonb! pacuéra
Pa3BETBIEHHBIX LIETIEN: METOH
3KBUBAJIEHTHOI'O UCTOYHHUKA,
METO/1 HaJIOKEHHUS TOKOB,
METO/T Y3JIOBBIX OTEHIINAJIOB.

Ommerp.

Pemmenne kBaipaTHBIX
ypaBHeHuH. Teopema Buera.
I'padux mapabobL.
Onpenenenue KOpHeH,
KOOPJIMHAT BEPIIUHBI.
[IpocTeiiiiiie MeTOIbI TOUCKA
MUHUMAIIEHOTO
(MaKCHUMaJIbHOT'O 3HAYCHHMS)
¢yuakun. HepaBeHCTBO
Komm.

04

Bonpramnepnas
xapakrepuctuka (BAX)
HEJIMHEIHOTO AJIEMEHTA.
Pa6ota ¢ BAX. Harpy3ounsie
KPHUBBIE.

Tlocmosinnvie mazHumol.
Bzaumooeiicmsue
NOCMOAHHBIX MASHUMOB.
Maenumnoe none. Maenumnoe
noje 3emau u e2o 3HayeHue
071 JICU3HU Ha 3eme.

Onwvim Opcmeoda. Maznumnoe
noJe 21eKmpuiecKo20 moxd.
Onvim Amnepa.
Onexmpomaenum,
INeKMPOMAZHUMHOE peJie.
Jleticmeue macHumno2o nous
Ha npoeoonux ¢ mokom. Cuna
Amnepa u onpedenenue eé
HAnpaeieHus.
Onexmpodsucamens
HOCMOSHHO20 MOKA.

Cusarue BAX nuHeHHBIX U
HEJIUHENWHBIX JIEMEHTOB. Jlamma

HakanuBaHus. nom.

3aKJII0YNTEeIbLHbIN dTAll
oJuMIHuaabI MakcBeslia

05

Onvimer @apades. HAsnenue
INEKMPOMASHUMHOU
unoyxyuu. Ilpasuno Jlenya.
Dnexmpozenepamop.
Cnocobwi nonywenus
INEKMPULECKOU IHEPSUU.
Dnexmpocmanyuu Ha
60300HOBIAEMBIX UCHIOYHUKAX
SHEp2UU.

Pacuér conporusieHus
0OECKOHEUHBIX LETIEH.
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9 kiacce

Bompockl, oTMedeHHbIe B IporpaMMme 9 kiacca HUKHUM NMOAYEPKUBAHUEM, PEKOMEHIYIOTCS

AJI1 U3YYCHUS B TCUCHHUE YKA3aHHOI'O MECAIa. O,Z[HaKO OHH MOTI'YT OBITH BKJIIOYEHBI B KOMILJIEKT

Sa,I[aHI/Iﬁ TOJIBKO Ha PErMOHAaJIbHOM M 3aKJIIIOYHUTCIBHOM STalax OJIMMIINAAbI.

[Mporpamma BcOILl o gusuke

Mecsn C y4€TOM CPOKOB DKCIIEPUMEHT Marematuka
MIPOXOXKIECHUSA TEM

09 KunemaTnka matepuansHon BexTopsl: X crioxxeHue u
TOUYKU. BEeKTOpHBIE BETMUUHBI, BeruuTanue. Onpenenexue
oIepaLuy ¢ BEKTOpPaMH, JUIMHBI BEKTOPA. YTOI MEXIY
npoekuuu Bektopa. Paguyc- BekTopaMu. CKanspHoe
BEKTOp MaTepraibHON TOUKH, MIPOU3BE/ICHUE BEKTOPOB.
nepemMenieHue. Bektop Teopema cunycos. Teopema
CpeaHel CKOpOCTH. KOCHHYCOB.
MrHoBeHHast CKOPOCTb. 10 3aKII0YMTEIBHOr0 3Tana
Bexkrtop cpeanero yckopeHusl. He 00513aTeJIbHO, HO
MrHoBEeHHOE YCKOpEHHE. PEKOMEHIyeTCsl IS
Ycnosue HpHMOHHHeﬁHOFO u HU3YUCHUA: IIOHATUC
KPUBOJIMHENHOTO IBUKEHUSI. IIPOU3BOHOM; €€
I'padmgeckue nHTEpPIIpETALINU (u3nyecKuit u
KHMHEMAaTH4YCCKHUX BCINYNH: FCOMCTpI/I‘IGCKI/Iﬁ CMBICIJI;
YCKOPEHHsI, CKOPOCTH, MPOU3BOIHAS JIUHENHON U
MPOUJIEHHOT O MYTU U CTETICHHOH (DYHKIIH;
NepeMEeLCHHUS. MIPOM3BOJHAS IPOU3BEICHHUS
PaBHOyCKOpEeHHOE Y TIPOM3BOJIHAS CIIOKHOM
NPSAMOJIMHEHHOE JIBH)KEHHE. ¢byHKUNY; aHanu3 GyHKLIUH C
HepaBHomepHoe MIOMOILBIO TPOU3BOIHOM
IPSIMOJIMHEWHOE ABUKCHUE. (3KCTpEMYMBHI,
CBobosHOE TIa/IcHHE TI0 MOHOTOHHOCTH).
BEPTUKAIH.
IIIkoJbHBIH 3TN

10 OTHOCUTENBHOCTD ABMKEHUSI. Tpuronomerpruueckue

CrnoxxeHue ckopocTeit u
YCKOpEHUH JUIs ciydast
MOCTYMATEIHHO JIBIKYIITHXCS
cucreM orcuéra. CioxeHue
CKOPOCTEW IS CITydast
BPAINAONINXCS CUCTEM
OTCYETA. Y CKOpEHUe
MaTepUaTbHON TOYKH B CITy4ae
MTOKOSI OTHOCUTEIEHO
BpalllalOIIECs CUCTEMBI
OTCYETa. YIIpyrue oTpakxeHus
MaTepUaTbHBIX TOYEK OT
TIAJKUX TSHKETBIX TElL.
JIBM)KEHHE OTHOCHUTEIBHO
cpenbl. CKOPOCTh 3BYKA.
CBEpX3BYKOBBIEC CAMOJIETHI,
konyc Maxa. [Tonsarue
rojgorpada.

KpuBonnHeitHOE ABMKEHUE.
TanreHnmanpHas 1
HOpMaJTbHAsE KOMITOHEHTBI
yckopeHusi. PaBHomepHoe

¢ysHkunu. GopmyIisl
npuseneHus. CHHyC U
KOCHHYC CYMMBI (Pa3HOCTH)
yrioB. Paguannas mepa
yI0B. Masible yIiibl.
KpuBble BToporo nopsiika.
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Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

JIBIDKEHUE MaTepHaIbHON
TOYKH 10 OKPY>KHOCTH.
CKOpOCTh U YCKOpEHHUE MPH
PAaBHOMEPHOM JIBUYKEHUU I10
OKpYyXHOCTH. JInHEHHas
CKOPOCTb, YTJI0Basi CKOPOCT,
MIEPHOJT ¥ 9acTOTa OOpaIIEeHHUS
IIpU PaBHOMEPHOM JIBUXKEHUU
M0 OKPY>KHOCTH.
HepaBHOMepHOE NBUXKEHUE 1O
OKPYKHOCTH. YTJIOBOE
yckopenue. Painyc KpuBU3HEI

TPACKTOPHUH.

MyHHMIMIIAJTbHBIH 3TaNl

11

JBmxenne Tena, OpOIIEHHOTO
IOJ YIJIOM K TOPU30HTY.
KoopanHatHelif 1 BEKTOpHBIN
MeTobl onrcanus. [lapabona
0e30MacHOCTH.
KunemaTtuueckue cBsI3H B
CITy4ae TMPOU3BOJIBHBIX
CKOpOCTEH U NepeMEILICHUN
(HEpaCTSDKUMOCTD HUTEH,
CKOJIbKeHHUe 0e3 OTphIBa,
IIBIOKEeHHE 0e3
MPOCKAJIb3bIBAHUS).

[Tmockoe nBMXEHUE TBEPOTO
Tea, MTHOBEHHBIN(ast) IEHTP
(ocp) BpamieHws.

12

JnHaMuKa MaTepraibHOU
To4KkH. CHJIBI B IPUPOJIE.
PaBHonelicTByIOIIAS CHUII.
[TpuHOMI Cyneprno3uLum.
IIpuHIMI OTHOCUTEIBHOCTH
I'anmunes. 3akonsl HeioToHa.
WHepruuaabHbIe CUCTEMBI
OTCUéTa.

Cuna ynpyroctu. 3akoH I'yka.
Mogyns FOnra
(pexomenayetcs st
M3YYEHUs, HO HeNb3s
BKJIIOYATh B KOMIIJICKTHI
3a/laHuil B pamMKax 9 kiacca).
Cuta HaTspKeHus HUTH. Crma
PEaxIum Omophl.

Tpenue. Bunsl Tpenus (okos,
ckonbxeHus ). Cria TpeHusl.
Cyxoe tpenue. Cuna TpeHus
CKOJIBJKEHUS U CHJIa TPEHUSA
nokost. Koadduuuent tpenus.
ITonnas peakuus. Konyc
TpeHus. TpeHue kaueHus Ha
KaueCTBEHHOM YPOBHE.
Bsizkoe tpenwne (cuna
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Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

COIPOTHUBIICHUS TIPU
JIBUKCHHUHU TEJa B )KUIKOCTU
WJIH Taze).

01

JImHAMHUKa CUCTEM C
KHHEMATUICCKUMHU CBSA3SIMU:
JIBUKCHHE 0€3 TPEHUS.

PernonajJbHBIN dTAN

01

JrHamuka cucteM c
KMHEMAaTHYECKUMU CBS3AMU:
JBIKECHUE MTPU HATUYUU
TpEHUSL.

3aKOH BCEMUPHOTO TSATOTEHUS.
Cuna tsoxecTn. JBrmKkeHue Tl
M0 KPyTOBBIM OpOHUTaM BOKpPYT
IPAaBUTALIMOHHOIO LIeHTpa. Bec
tena. Ileperpysku u
HeBecoMOCTh. [lepBast
KOCMHYECKAsi CKOPOCTb.
I/ICKyCCTBeHHbIe CIITYTHUKHN
3eMIIH.

02

HeunepuuanbHble cUCTEMBL
otcuéra. CUiIbl HHEpIUH,
JICUCTBYIOILIKME B CUCTEMAX
OTCYETA, ABWKYIIUXCS
MPSIMOJIMHEWHO U
PaBHOYCKOPEHHO.
LeHTpoOekKHBIC CHITBI — CHJIBI
WHEpLUH, NEUCTBYIOIIUE HA
00BEKTHI, HETIOJBM)KHBIE B
pPaBHOMEPHO BpAIAIOIINXCS
cucreMax orcu€ra. JlaBneHue
B KUJKOCTH, HAXOJIAILIEHCS B
YCKOPEHHO JBMKYIIEMCS
cocyze. Bpamenue TpyOku ¢
JKUJKOCTBIO. ['Opu30HTaNIbHAS
cuna Apxumena.

NMiynbsc MaTepraibHOM
TOYKH, CUCTEMBI
MaTepraTbHBIX TOYEK.
Nmnynsc tena. MI3mMenenue
uMItynbca. UMIyabC CHUIIBL.
3aKOHBI U3MEHEHUS U
COXpaHEHHUs UMITYJIbCA.
PeaxkTuBHOE BHXKEHME.
PeakTuBHas cuna (cuia Tsru).
IlenTp macc. Teopema o
JBIKEHHUH [IEHTpa Macc.
Cratuka B citydae
HemnapasuIeTbHBIX CHIL:
YCIIOBHUE TTOKOS MITH
paBHOMEPHOTO
MOCTYNATEIbHOTO ABHKEHUS
Tel. Teopema o TpEX o

Jlo 3aKJII09UTENbHOr0 3Tana
He 00513aTeJIbHO, HO
peKoMeHayeTCs It
W3YYeHUS: IPOU3BOTHAS
TPUTOHOMETPUIECKUX
GyHKUIUH.
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Mecsn

[Iporpamma BcOILl o ¢puzuke
C Y4ETOM CPOKOB
MIPOXOXKIECHUSA TEM

DKCIIEPUMEHT

MaremaTnka

HemnapasIeNbHbIX CHIIaX.
Hesecomsle (n€rkue) Tena,
YCIIOBHSL PAaBEHCTBA HYIIO CHII
1 X MOMEHTOB.

03

PaGota cunbl. MomHocTh
cunbl. DHeprud. Cea3b
SHEPTHUH U PaOOTHL.
Kunerndeckast sneprus
MaTepuanbHOM TOUKH.
Teopema 06 n3mMeHEHNUH
KUHETUYECKOW SHEprUuun
MaTepuanbHON TOUKH.
Kuneruueckas sHeprus
CHCTEMBI MaTePHAIBLHBIX
touek. Teopema Kénnra
(pexomenyeTcs st
W3YYCHUS, HO HEeIb3s
BKJIIOYATh B KOMILJIEKTHI
3aJjaHuil B pamMKax 9 kiiacca).
Pabora BHEIIHUX 1
BHyTpeHHUX cuil. Teopema 00
W3MEHEHUU KUHETUYECKON
SHEPTUH CUCTEMBI
MaTepUaTbHBIX TOYEK.
IloTennuanbHbIE U
HENOTEHIMaIbHBIE CHIIBI.
IToTeHmanbHas SHEPrusl.
[ToreHumanbHas 3HEPrus
ynpyro aehopMHUpOBaHHOK
npyxusbl. [loTeHnnanpHAS
SHEPrus Tena BOIH3H
nmoBepxHOCTH 3emiu. CBA3b
pabOThI HEMOTEHIMATILHBIX
CHJI C U3MEHEHHEM
MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJ. 3aKOHbI
COXpaHEHUS U H3MEHEHUS
MEXaHUYEeCKOU YHEPTHH.
Meron BUPTyaJIbHBIX
TIepeMeIIeHA B CITyJae
HemnapasuIeTbHBIX CHIL.
Ypyrue u Heynpyrue
B3auMoiehcTBU. Jluccunanus
SHEPTHUH B Pe3ybTaTe
CYXOT'0/BSI3KOTO TPEHUS U
HEYNpyTux AeGopMaruii.
AOCONIOTHO YIIPYTHUid U
a0COJIIOTHO HEYNPYTHid yaphl.
YpaBHEHHE HEPA3PBIBHOCTH U
ypaBHeHUe bepHym s
CTaIlIOHAPHOT'O TEYEHHUS
HECO)KMMAEeMOH KUIKOCTHU
(pexomeHmyeTCs AJIs
W3y4EHUs, HO HEIb34

Crtpobockorr.

Apudmernueckas u
reoMeTpHuyecKasi Mporpeccuy.
Jlo 3aKJI109UTeNbHOr0 3Tana
He 00s13aTeJIbHO, HO
peKoMeHyeTcs A
W3yYeHUs: IepBooOpa3Has;
HEOIpeeaEHHbIN 1
OIpENENEHHBIA HHTErPal
CTEIIEHHBIX U
TPUTOHOMETPUYECKHUX
(GyHKIMI; pacuéT miomaim
noJ| rpayuKOM ¢ TIOMOLIBIO
OIIPENENEHHOTO NHTETpaA.
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[Iporpamma BcOILl o ¢puzuke
Mecsn C Y4ETOM CPOKOB DKCIIEPUMEHT Marematuka
MIPOXOXKIECHUSA TEM

BKJIFOYATh B KOMILJICKTHI
3aJlaHuil B pamkax 9 kiacca).

3aka0unTeNbHBIN dTaN

04 CraTHka B citydae
HeTapaJuIeNbHBIX CUI: BUABI
MEXaHHUYECKOTO PaBHOBECHSI.
Y cToH4MBOCTH
MEXaHHYECKOT'O PaBHOBECHS.
[TpaBuIO MOMEHTOB AJISI TEI,
HETIOABMXHBIX OTHOCUTEIBHO
IIEHTpa Macc JTU00
BPALIAIOIIUXCS] BOKPYT HETO
PaBHOMEPHO.
T'eomeTrpuueckas onTuka.
Ucrounuku ceta. Jlyuepas
MoOJieb CBeTa. 3aKOH
MPSIMOJIMHEWHOT O
pacrpoCTpaHEeHUs! CBETa B
oaHOpoaHOM cpene. TeHs.
[TonyTtens. 3armenus ComHia
u JIyHBL

3aK0H OTpaKeHUSI CBETA.
[MocTpoenne n3oOpakeHUi B
IJIOCKOM 3epKaine. CUCTeMbl
3epkai. OGmacTs BUANMOCTH

n300paKeHusl.

05 [Mpenomnenwue ceera. Uzmepenue koapdunmenrta DopmyITbl TPUOTMKEHHBIX
Ornrtuyeckas MI0THOCTh npenomieHus. OnpenencHue BBIYUCICHHUN A1 QYHKITHHA C
cpenpl. 3aKOH MPEeTOMIICHUS (hOKYyCHOT0 paccTOSHUS U MaJbIM mapameTpoM (x << 1):
cBera (3akoH CHelnyca). OIITUYECKOH CHIIBI COOMpAOIeii | sin x; tg X;
AOGCOIOTHBIN TIOKa3aTelhb U pacceuBaroLIeH JIHH3. COS X;
npenomieHus. Xof Jiyda (1+ x)m

yepes3 MII0CKONapaieIbHy o
TUTACTUHY U TPEYTOJIBHYIO
npu3My. TOHKHI KIHH.
ITonHoe oTpaxeHue cBeTa.
IIpenesbHbIA YyroJl OJIHOTO
oTpaxkeHus. Vcronb3oBaHne
MOJTHOTO OTPAKEHUS B
ONTUYECKUX CBETOBOAX.
Jlunza. Cobupatomias u
paccenBaroIas JIMH3HI.
Tonkas nun3za. [loctpoeHue
n300paKeHNH B TOHKOH JIH3E.
®opmyra TOHKOU JTUH3BL.
Onrudeckas cuja JUH36L.
YrnoBble U JIMHEHHBIE
pasMepsl H300pasKeHHS
00BEKTOB. Y BEJIIMUEHHUE JIMH3BI
(TomepedHOe ¥ MPOIOIIEHOE).
I'ma3 xak onruyeckas cucrema.
bimzopykocts n
JaTbHO30PKOCTh. QUK.
OnTHueckas CUCTEMa JIMH3 C
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[Iporpamma BcOILl o ¢puzuke
Mecsn C Y4ETOM CPOKOB DKCIIEPUMEHT Marematuka
MIPOXOXKIECHUSA TEM

00I11e#l IIIaBHOM ONTHYECKOM
0ChI0. MUKpOCKOII, TENIECKOTI,
¢doToarmapar.

10 xaacc

B 10 xmacce cymectByer aBa Tuma mnporpamMm. [lo omHOMYy W3 HHX TEPBBIE MECSIIbI
yrﬂy6H€HHO HOBTOpSICTCSI MEXaHHUKa. 4! JINIIb K KOHI_[y HepBOI‘O HOJIyI‘OI[I/ISI HaA4YMUHACTCS I/I3le€HI/Ie
ra3oBbIX 3aKOHOB. 3aKaHUYMBAETCS TOJ JJIEKTPOCTATUKOM M KOHJEHcaTopaMu. Bech ocTanbHOM
MaTepHuas — MOCTOSHHBIN TOK, MATHUTHBIE SIBJICHUS, TICPEMEHHBINA TOK, ONTHKA, aTOMHAs U sepHas
¢usmka u3ydaercs B 11-m kiacce. B tex mkonax, rae B 9-m kiacce Benmach npeanpoduibHas
MOJITOTOBKA, BBICBOOOXKIAETCS JIOMOJHUTEIBHOE BpeMs (3a CYET CyIIECTBEHHOTO COKpAIlCHUs
4acOB Ha IOBTOPEHUE MEXAHUKH) M MPAKTUUYECKU Cpa3y HAUMHAETCS U3yUEHUE MOJIEKYJISIPHON
¢bu3ukK Ha yrirybJIeHHOM ypoBHE. BO BTOPOM MOIyro iy MOJHOCTBIO U3YyYaeTcs SJIEKTPOCTaTHKA U
3aKOHBI TOCTOSIHHOTO TOKAa. 3aKaH4YMBAEeTCsl TOJl MAarHUTHBIMHU SIBICHUSAMH 0€3 U3ydeHus
CB,MOI/IH[[YKIII/II/I nu KaTYHIeK I/IHI[YKTI/IBHOCTI/I.

Hpe)lnaraeMbn?I IIJ1aH, B 1CIAX OIITHMH3allUKU IIOATIOTOBKH HaIlMOHAJIBHBIX C60pHI>IX K
MEXIyHApOJHBIM OJIMMIIMAaM, OPUEHTUPYETCS Ha BTOpoil Tum mporpamm. llpu 3Tom 3a cuer
BBIJICTICHHS LIBETOM T€X TEM, KOTOpPbIE MOTYT U3y4aloTcs HEMPO(UIBHBIX KJAccaX 3aMETHO TMO3XKe,

YUUTBIBAIOTCA U UX UHTCPCCHI.

[To3TOMYy BBIJICIICHHBIC KENTHIM I[BETOM TEMbI HE CJICIyET BKIIOYATh B 33JJaHUS OV KANIIEH OJMMITHAIBI.
Bonee Toro, B 10 knacce 3anaun Ha MKT u TepMoAMHAMUKY MOSBIISIOTCS, TOJIBKO HAUYMHAS C PETHOHAIBHOTO
3Tara.

Tembl, momeueHHble (*), HENMb3sl BKIIIOYaTh B oaummuaabl B 10 kiacce 10 pernoHalbHOTO
JTana BKJIIOYUTEIBHO U B IIKOJIBHBIA MU MyHULMNAIBHBIN 3Tanm B 11 kmacce. TeMbl, moMedeHHbIE
(**), Heb3s BKJIIOYATh B JIFOObIE ATalbl oMUMIIUaabl B 10 Ki1acce ¥ B MIKOIbHBIA M MyHULIMTAIBHBINA

stansl B 11 kiacce.

[Iporpamma BcepOCCUUCKON OJIMMITHA B

Mecsii | MIKOTBHUKOB TI0 QH3HUKE C YIETOM CPOKOB OKCHepUMEHT Maremaruka
MIPOXOXKIECHUS TEM
9 OcHoguble nonoxenus MKT. [lonstue Tepmomapa.

muddy3nn. Macchl U pa3mep MOJIEKYIL.
KomngecTro BemecTBa. Yneno ABoramapo.
IlonsTre TeMnepaTypsl U TEIIOBOTO
paBHoBecus. U neanbHblii ra3. 'a3oBbIe
3aKOHBI. M301poriecchl 1 uxX rpadyuyeckoe
npeacTaBieHre. 3aKoHbl J[anbToHa U
ABorazpo.
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Mecsn

IIporpamma BcepoCcCUCKONM ONMMIMAIBI
MIKOJBHUKOB 10 (hU3KKE C YIETOM CPOKOB
MPOXOXKJICHUS TEM

DKCIIEPUMEHT

Marematnka

IIKoJbHBIN dTAN
3agadu Ha ra30BbIE 3aKOHEI HE
JTOITY CKAIOTCS.

10

OcHoBHoe ypaBHeHne MKT.
Pacripenenenne MoJIeKyIT IO CKOPOCTSIM
(6e3 popmym). YpaBuenne Mennaeneena-
Kiameitpona. bapomerpudaeckas popmyira

().

10

CBs3b a0CONIIOTHON TeMIepaTypsl U
cpeHed KHHETUYECKON SHepTrrun
MOCTYMATEIHLHOTO JBHXKEHHS MOJICKYIT.
[Tocrosinnas bonpumana. PaBHOMepHOE
pacrpenencHie KHHETUIECKOW YHEPTUH 10
cTerneHsM cBo0o eI, CpeTHeKBaApaTHIHASL
CKOPOCTh MOJIeKYJI. CpeaHsis AruHa
CBOOOJHOTO MpoOera MoJIeKyJI HACaTbHOTO
raza (*). CpemHee 9rciio MOJICKyI
WJICATBHOTO Ta3a, CTATKHBAIOIIHXCSI CO
cTeHkoi cocyaa (*). [loreHnuanpHast
SHEPrus B3aUMOJeHCTBHS MOJIeKyI (03
dopmyn). [Ipencrapienne 0 HeHIEATLHOM
rase (0e3 dhopmyin).

10

BuyTpennss sneprus razo. Ctenenu
cB0OOABI. BHYTpEHHSIST SHEPTHUA UACATHFHOTO
ra3a. KonmgecTBo TemioTsl. Berancienne
paboThI ra3a (B TOM 4HCIIe IO rpaduKy
nporiecca B koopauHarax p-V). Ilepsoe
HaYyaJI0 TEPMOTUHAMUKH.

11

Tennoémkocts. @opmyna Maiiepa.
AnunabatHbIN Tipoliecc. Y paBHEHUE
[Tyaccona. [lonutponHslii mpouecc.
YpaBuenue nonurpons! (*). Luknnyeckue
(KpyroBble) poIeccHl (MpsIMBIE U
obpatusie). KI1J] rukia.
TepMoaMHAMUYECKOE TIOHITUE SHTPOIINU
(*). OOpatuMbIe U HEOOPATHUMBIE TPOIIECCHI.
Huxn Kapao (mipsiMoit 1 06paTHBII).
TensoBble MalIMHbL: TEIJIOBOM JBUraTeb,
XOJIOAMIIBHUK, TEIUIOBOK HACOC.
XonoauiIbHBIN KO3 QQHIIEHT.

11

[TapooOpa3oBanue 1 KOHIACHCAITHUS.
Kunenwue. Y aenbHas TemaoTa KUIECHHUS.
HaceiiieHHbIe, HEHACBIIIIEHHBIE 1
IIEPECHILEHHBIE MTaphl, UX CBOKWCTBA.
Brnaxxnocts Bo3ayxa. KauecTBeHHast
3aBHCHUMOCTb TUIOTHOCTHU U JaBJICHUS
HACBILEHHOI'O [1apa OT TEMIIEPATYPHI.
KauecTBeHHast 3aBUCUMOCTb TEMIIEPATYPbI
KUTICHHS OT JaBjieHus. @opmyiia
Kunaneiipona-Knaysuyca (**). [1naBnenue u
KpHCTAUTH3aus. Y IeJbHas TeIioTa
iaBjieHus. CyOnuMaIust U 1ecyoInmanus.

ITcuxpomerp,
TUTPOMETD.
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IIporpamma BcepoCcCUCKONM ONMMIMAIBI
MIKOJBHUKOB 10 (hU3KKE C YIETOM CPOKOB
MPOXOXKJICHUS TEM

DKCIIEPUMEHT

Marematnka

11-12

MyHuuMnaJdbHbIH 3TAN

3ajaun Ha Ta30BbIE 3aKOHBI,
TEPMOJIMHAMUKA W HACBHIIICHHBIN IIap HE
JIOMYCKAIOTCS.

12

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

12

IToBepxHOCTHOE HaTsDKeHME. Cra
MMOBEPXHOCTHOTO HATSKCHUS.
[ToTenmnmanbHas SHEPTHUs TOBEPXHOCTU
JKUJIKOCTH. Pa3HOCTH aBJieHUM 1O pa3Hble
CTOPOHBI H30THYTOW MTOBEPXHOCTH
skuaxoctu. Gopmyna Jlamnaca.
CmauuBanue u HecMauuBanue. Kpaepoit
yron. KanusipHble SBIeHMSL.

12-1

DJEKTPOCTaTUKA. DIEKTPUUECKUM 3apsi/I.
3aKOH COXPAaHEHUS DIIEKTPUUYECKOTO 3apsa.
3akoH KynoHa. DnekTpuueckoe moie.
Hampsik€HHOCTB AIIEKTPUIECKOTO OIS,
Hanpsx€HHOCTB 1011 TOYEUHOTO 3apsia.
IIpuHIMD Cynepno3uLMu JIEKTPUYECKHUX
MoJIeH. DneKTprdeckuii aumoib (**). [ToTok
HaANPKEHHOCTH JIEKTPUIECKOTO MOJIS.
Teopema ["aycca. Hanpsik€HHOCTD MO
PaBHOMEPHO 3apsKEHHBIX ITIOCKOCTH,
mapa, chepsl, MIHHAPA.

[Tmomans chepuaeckoro
cerMmenTa. Ilonsatue
TEJIECHOTO yTJIa.
ITonsTre moToka
BEKTOPHOTO TIOJISI.

PernonajabHbIi 3TaN

Bosmoxnsl 3agaun Ha MKT, razoBsie
3aKOHBI, TEPMOAMHAMHUKY UICAIBHOTO ra3a
¥ UKJIMYECKUe TPOIIECCHl HaJl HUM. 3a1aqu
[0 TEMaM BJIAXKHOCTh, IOBEPXHOCTHOE
HATsDKEHUE U DJIEKTPOCTAaTUKA HE
JIOITYCKAKTCS.

IToTeHanbHas SJHEPIUs 3apsiia B
anexkTpudeckoMm nodje. Ilorennuan
3NeKTpocTaTudeckoro nojus. Cesi3pb
Pa3HOCTH NOTEHIMAJIOB ¥ HAIIPSHKEHHOCTH.
IIpuHIMn cynepno3uuuu s MOTEHIUAIIOB.
CuIioBbI€ JINHUU U YKBUIIOTEHIUAIbHBIE
MMOBEPXHOCTU. DHEPrUs B3aUMOICHCTBUS
CHUCTEMBI TOYEUHBIX 3aps10B. JnHaMuka
TOYEUYHBIX 3apsJI0B B Pa3IMYHbIX
ANEKTPUUECKUX MOJIAX. MeTox
BHUPTYaJIbHBIX NIEPEMEIICHUN B 3a1a4ax
3JIEKTPOCTATUKH.

[IpoBOTHUKY B 3JIEKTPOCTATUIECKOM TIOJIE,
YCJIOBHSI pABHOBECHUS U PaCIpE/ICICHHE
3apsIIOB B POBOJTHUKE B PABHOBECHOM
COCTOSIHUH. DKBUIOTEHIINAILHOCTD
MIPOBOJHUKA B DJIEKTPOCTATUYECKOM IIOJIE.
Mertoapl pacuéra pacnpeeseHus 3apsiioB
Ha TTOBEPXHOCTH IMMPOBOTHUKA B
ANEKTpOCTaTUYEeCKOM noJje. ['pannunbie
ycnoBusi. Cuiibl, 1eUCTBYIOIIUE HA
MIPOBOJTHUK B JICKTPOCTATHIECKOM TIOJIE.
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Mecsn

IIporpamma BcepoCcCUCKONM ONMMIMAIBI
MIKOJBHUKOB 10 (hU3KKE C YIETOM CPOKOB
MPOXOXKJICHUS TEM

DKCIIEPUMEHT

Marematnka

OnekTpuyeckoe AaBieHue. Teopema o
€JMHCTBEHHOCTH. MeTon
JIEKTPOCTATHUECCKUX M300paskeHHH.

JM37eKTPUKY B 3JIEKTPOCTATUIECKOM TIO0JIE.
CBoOOIHBIC U CBA3aHHBIE 3aPSIbL.
Jusnexrpuueckast IpOHULIAEMOCTb.
I'panuuHbIe ycaoBUS.

Hcnons3zoBaHue
JIOrapuQpMUIECKOTO
MacmTaba Impu aHaJIH3e
CTETNICHHBIX U
MOKAa3aTebHBIX
3aBUCHMOCTEM.

Jlorapudmer n
MOKa3aTeNbHbIC (DYHKIUH,
MPOM3BOJIHBIC OT HUX.

3aka0uYnTEeNbHBIN dTaN

Kounencatopsl. EMkocTh yeuuéHHbIX
IPOBOJHUKOB. EMKOCTh KOHIEHCATOPOB.
DopMyna EMKOCTH IIJIOCKOTO
KoHJeHcaTopa. dopmyia EMKOCTH
cdepuueckoro koHaeHcatopa. CoequHeHUs
KOHJIEHCATOpPOB. DHEPTHUs KOHIEHCATOpA.
O0BEMHAs NIOTHOCTh SHEPTUU
anekrpuaeckoro noist. RC-menu. Pazpsnka
U 3apsi/iKa KOHAEHCATOPOB. 3aKOH
coxpaHenus sHeprun B RC-mersix.
XapakTepHOE BpeMsl YCTaHOBIICHHS
CTaIIIOHAPHOT'O COCTOSHUS B IIEPEXOAHOM
poliecce.

Konnencarop.

3axoH OMa J171s1 HEOAHOPOJHOTO ydacTKa
uenu, conepxauero JJC. Dnekrpruyeckas
MPOBOJAMMOCTb. DIICKTPUIECKUI TOK B
Pa3IUYHBIX CpefiaxX. DICKTPOIIU3.
IInotHOCTE TOKA. 3aKkOH OMa B
muddhepernmanpaoi Gpopme (F*).
IToyImpOBOIHUKOBBIE U BAKYYMHBIE
IPHOOPHI.

Tpanzucrop, Gporoauos,
CBETOIHO,
TEPMOPE3UCTOP.

MarunutHoe none. Bektop MarHUTHOU
uaaykuud. Cuna Amnepa. Ctaruyeckoe
paBHOBECHE IPOBOIHUKOB B MArHUTHOM
nosie. MomeHT cuibl AMiiepa. Crna
Jlopenna. JIpmxeHune 3apsHKeHHBIX YacTHILL B
OJTHOPOJHOM MarHUTHOM IIOJIE.

BexTopHoe nponsBeneHne
BEKTOPOB.

Jlo 3aKJI109UTETBLHOTO
srana 11 kiacc He
00513aTeIbLHO, HO
PEKOMEHIYETCST ISt
W3YYeHUS: IPOU3BOTHAS
BEKTOPHBIX BEJIMYHWH.

3akon buo-Cagapa (**). MarautHoe mose
MPSIMOJIMHEWHOT O ITPOBOAHUKA. MarHuTHoe
TOJIE KOJIbI[A, YACTH KOJIBIIA.

Teopema "aycca st MArHUTHOTO TIOJIST
(**). Teopema 0 HUPKYJISALHH IS
MarHuTHOrO moJis (0e3 yuéra Toka
cmerienus) (**). MarauTHoe 1nosie BHyTpU
Y Ha TOPIIE JUIMHHOTO COJICHOMIA.

CoineHous.

TToHsITHE UPKYJISIIAH
BEKTOPHOTIO HoJIst (¥%).
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11 kiaace

B 11 xnacce npuaepxuBaemMcs JOTHKH, BbIOpanHoi B 10 Kkimacce.

1. Kozen C. M. ®uszuka 10-11. [Tocobue mist yqammxcss U1 aOUTYpUeHTOB (B IBYX 4acTsx). — M.,

Muemosusa. 2010.

2. @wuzwuka 11 mox pexa. A. A. ITunckoro. — M., IIpocsenienue.
3. Moskumes I'.51. ®usuka (1. 1-5). — M.: [Ipoda.

4. CusyxuHn J[.B. O6uwmii kypc ¢usuku (T. 1-5). — M.: ®dusmarnur, 2021.

BrigeneHHbIe )KEITHIM IIBETOM TEMbI HE CJICOYCT BKIOYATh B 3a/laHUA Oommxaiei OJIMMIIMaabl, B

JNaJIbHENIIIIE — MOXKHO.

Mecs

IIporpamma Bcepoccuiickoi
OJIMMITHAbl HIKOJIBHHUKOB 110 (1)I/I3I/IKG
C Y4ETOM CPOKOB IIPOXOXKICHUS TEM

OKCepUMEeHT

Maremaruka

9-10

[ToTOK BEKTOpa MATHUTHON UHTYKIINH.
OJIC uHaYyKIMHU. 3aKOH
3JIEKTPOMArHUTHOW UHAYKUIWA
®apanest. Buxpeoe snexkrpuueckoe
nose. Toxku dyko. 3JIC uHAYKIMHU B
JBIKyILIEeMcsl poBoaHUKe. [IpaBuio
Jlena. MI'/] renepatop, MI'/l Hacoc.
Oddexr Xomra. Camonuaykius. I1C
CaMOMHAYKIMU. THIyKTUBHOCT.
Karymika nHIyKTUBHOCTH B LIETIH
MOCTOSIHHOTO TOKa. [lepexonHsie
MPOLIECCHI B 3JIEKTPHUUECKHUX LETISX.
9HCpI‘I/Iﬂ MAarovuTHOI'O IOJIA KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe.
JBkeHne 3apsyKeHHBIX YacTHIl B
HCOAHOPOAHOM MArHuMTHOM II0JIC,
MAarHuTHBIC JIMH3bI. JIBI/I)KCHI/IC B
CKPELICHHBIX MOJISIX.

Konnencarop B
SIIEKTPUYECKOH 1enH
MIOCTOSTHHOTO U
MIEPEeMEHHOTO TOKa.

IIepexoaHsie mpouecchl.

HuddepennmpoBanmne
CJIO’KHOH (DyHKITHH.
OrnpeeneHHbIi 1
HEOIPEeeTICHHbIH HHTErpail.
JIuHeHbIe HEOTHOPOAHBIE
JudpepeHnInanbHbIe
ypaBHeHHUs 1-To mopsiaka ¢
MOCTOSIHHBIMH

ko3 pumeHTaMu

1. IlIkoaLHBI dYTANl

10

YcroiiunBo€e U HEyCTOWUUBOE
paBHOBecue. KonebarenbHas cucrema.
CB00OOHBIE KOJIEOAHUS.
I'apmonnyeckue KoaeOaHus.
IIpy>KMHHBII MasiTHUK,
MaTEeMaTUYEeCKUN MasTHUK,
UieabHBINA KoJie0aTeIbHbIA KOHTYP.
OHepreTuuecKkoe U JUHAMHUYIECKOe
OTMCAHMsI TAPMOHHYECKHUX KOJIEOAHUH.
3aryxaromue KoneOaHusl.
Brnyxnennsie konebanus. Pezonanc.
3aBUCUMOCTH ()OPMBI PE3OHAHCHOM
KpHUBOMU OT 3aTyXaHUs.
ABtokonebanus. CroxeHne
KoJyiebanuii. buenwus.

Karymxka
WHAYKTUBHOCTH B
AJIEKTPUIECKO LienH
MIOCTOSIHHOTO U
IIEPEMEHHOI0 TOKA.

IIepexoaHsle mponeccsl.

JIvHeitHbIe HEOJHOPOAHBIE
JudpepeHnnanbHbIe
YpaBHEHHUS 2-TO MOPSAKA C
MOCTOSIHHBIMH
kodpunmentamu. OuUrypol
Jluccaxy.

11

Ilepuonuueckoe IBUKEHUE B
rpaBUTAMOHHOM Mosie. MoMeHT
HMITYJIbCA, 3aKOH U3MEHEHHUSI MOMEHTA
nmnynsca. 3akonsl Kemepa.
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Mecsn

IIporpamMma Bcepoccuiickon
OJIMMIIMAbI MIKOJILHUKOB 110 (hH3HKE
C Y4€TOM CPOKOB IPOXOXKJICHHS TEM

OKCIIEPUMEHT

MaremaTnka

Tpaekropun HEOSCHBIX TEI.
MowmenT nnepuuu. JluHaMuka
BpaIllaTeIbHOT'O IBMKEHHUS TBEPIOTO
Teaa.

2. MyHMIIMIIAJBHBIN 3TAI

11

[TepemeHHBIN TOK. AKTUBHOE U
PEAaKTUBHOE COIPOTUBIICHUE.
Pesucrop, koHIEeHCaTOp U KaTyIIKa
WHIYKTUBHOCTH B LIEIH
CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA.
MolHOCTh TEPEMEHHOTO TOKA.
AMIUITMTYAHOE U JeMCTBYIOIIEE
3HaveHUs (py pa3IuyHoi hopme
3aBUCUMOCTH [IEPEMEHHOTO TOKa OT
BpeMeHH). Pe3oHaHc HanpspoKeHuH
(mocnenoBaTenbHBINA KOJIEOATEIBHBIN
KOHTYp). Pe3oHaHC TOKOB
(mapannenpHbIA KoneOaTebHBIH
KOHTYp). BekTopHbIe quarpaMmel.
Tparchopmatop.

ITocnenoBarenbHbIl U
napaeabHbIN
KOJIe0aTeIIbHBIN KOHTYP.
Pabora ¢
ocmtorpadom.
I'eneparop nepemMeHHOro
HaIpsKEHUS

Pabora ¢ KOMITJIEKCHBIMU
YUCIaMH B aJIreOpandecKoit u
TPUTOHOMETPUYECKON hopMax,
KOMIUICKCHAS MIOCKOCTh

11

Mexannueckue BosHbI. [lonepeunsie u
MPOAOIbHBIE BOJIHBI. OTpakeHue,
nperoMIIeHHe, HHTephEepeHI U
nmudpakiys BOIH. 3BYK. [ pOMKOCTB
3BYKa M BBICOTA TOHA.

JlecaTUYHBbIC ¥ HATYPATbHbIC
sorapuMsl, JeIHOSITbI

12

DJeKTpOMarHuTHEIE BOJTHEL. B3anMHast
OpHUEHTaLUs BEKTOPOB B, E, V B
3JIEKTPOMArHUTHOM BOJIHE B
OJHOPOJIHOM U30TPOIHOU Ccpee.
OTtpakeHue, peIOMIICHHUE,
NoJsIpU3alys, HHTEpHEPEeHI U
mudpaxmyst. [kama
AJIEKTPOMArHUTHBIX BOJIH. [TprHIHIIED
PamroCBs3U U TEIIEBUICHUSL.
Paguonokauus. Oddext Homnepa.

IIpaBas Tpo¥ika BEKTOPOB.
ITonsiTne 0 MoxyALUU
panuocurHana (aMIUTUTYAHAsL,
4JacToTHasi, (pa3oBas)

12

Hucnepcus ceeta. MHOr03Ha4HOCTb
MOHSTHS JUCTIEpCHs — PU3HYECKOe
SIBJICHNE, CBOMCTBO CPEAbI,
xapakTepucTuka npuoopa. Onruka
napakCHUaJbHBIX JIydel (rayccoBa
ontuka). [lnapparmer. I'pagrentHas
onrtuka. OnToBosiokHo. Cheprudeckne
3epkana. ToJCTble JIMH3BL.
Onrrnyeckue mpubopsl. Pazpemmaromnias
crocoOHocTh. [Ipenensr
MPUMEHUMOCTH T€OMETPUIECKOIN
ontuku. Abeppanumu.

3. PernoHaJbHBIN dTaN

1-2

Bonnosas onrtuka. [TpuHnmn
I'oitrenca-®dpenens. Matepdepenms
cBerta. KorepeHTHBIE HCTOUHUKH.
Knaccuueckue naTepdepeHIInOHHbIE
cxeMsl. Judpakuus ceera.
Judpaxnus Openens u Opaynrodepa.
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Mecsn

IIporpamMma Bcepoccuiickon
OJIMMIIMAbI MIKOJILHUKOB 110 (hH3HKE
C Y4€TOM CPOKOB IPOXOXKJICHHS TEM

OKCIIEPUMEHT

MaremaTnka

3oHbI DpeHens it Kpyriaoro
oTBepcTHs, criupanb Openens.
Jndpaknronnas peméTka.
[Monstpuzanusa cBeta. 3akoH Madroca.
ITpocBeTiieHNE ONTHKH.

ITocTynatel cieMagTbHON TEOPUHU
OTHOCUTENBHOCTH. [IpocTpancTBEHHO-
BPEMEHHOI MHTEpBAJl.
[IpeobpazoBanus JlopeHna.
[Tapagokcel. OTHOCUTEIBHOCTD
OJITHOBPEMEHHOCTH. 3aMeJIEHUE
BPEMEHHU U COKpAIEHUE THHBI.
OHeprust u UMITYJIbC PESITUBUCTCKOM
yactullbl. UHBapuaHThl. DHEprus
TTOKOSL.

PaBHOBecHOE TeIUIOBOE H3ITyUYeHHE
(abcomoTHO Y€pHOE TENO0). 3aKOH
cMeneHus: Buna. ['unoresa [1nanka o
kBaHTax. @OTOHBI. DHEPTUsi U
uMIynsc Gorona. JlapneHue cBera.
dotorhdext. 3akoHBI poTodhdhekTa.
YpaBHeHue DHIITEHHA 15
dhotoaddexra. «kKpacHas rpaHuIa»
(hoTrosddexra. BoaHOBBIE CBOMCTBA
yactull. Bosnsl ne bpoiins.
KopmyckynapHO-BOJTHOBOH Ayanu3M.
Judpakus SIeKTPOHOB Ha
kpucramiax. ddexr Komnrona.
CooTHoleHHE HeonpeaenéHHOCTE N
I'eitzenOepra.

4. 3aKJII0YNTEeIbHDBIN dTAIl

Jlazep, nudpakuuoHHbIe
PELIETKH

Crpoenue aroma. [Inanerapnas
Mojieib aroma Pesepdopa.
[Hoctynatel bopa. M3nyuenue u
MOTJIONIEHHE JOTOHOB TP TEPEX0/Ie
3JIEKTPOHA B aTOME MEXY YPOBHAMHU
sHeprun. Buas! cnektpos. CiekTp
YPOBHEH 3HEPrHH aTOMa BOJOPOAA.
CroHTaHHOE U BBIHYXJIEHHOE
u3IydeHue cpeta. Jlasep.

Hyxnonnas moaens siapa. 3apsioBoe U
MaccoBoe uncia. M30Tomsr.
PannoaktuBHOCTB. Anba-pacma.
OJNEeKTPOHHBIN U IO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznyuenue. 3akoH
pPaZMoaKTUBHOIO pacmaja.
Jo3umerpusi. DHEprus CBA3U
HYKJIOHOB B si7pe. SlnepHbIe CUIIBI.
Hedext macchol sapa. SnepHbie
peaxiuu. [lenenue u CUHTE3 sIIEp.
SlnepHble peakTopsl.
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[Tpunoxenue 2

Metoanueckue peKOMeHIAIUN 110 OLEHUBAHUIO
opopmiieHusi rpaduKOB HA MPAKTHYECKUX Typax
BCEPOCCUIICKOI 0JIMMNINA/IBI IIKOJBLHUKOB 0 pu3nKe

O0mue no10KeHus

B skcmnepuMeHTanbHBIX 3a7adax BCEPOCCHHCKON ONMMIMAIBI IIKOJIHHUKOB HEOOXOIMMO
CTpOUTH TpaUKK 3aBUCUMOCTEH TEX WM MHBIX BEIUYMH JIPYT OT APYyra, KOTOPble B HEKOTOPBIX
CITy4asix SBJISIFOTCS 1IE€JIbI0, @ B HEKOTOPBIX — CPEICTBOM PELICHUS IIOCTABICHHOH 3aJa4H.

Hacrosimue pexoMeHIanuy mo OLEHUBAHHIO MMOCTPOSHHs rpa)uKOB OCHOBAaHBI Ha paboTax
[1-5], a Takke peKOMEHIALMIX TOCYJapPCTBCHHBIX CTAaHIAPTOB M CAMHBIX CHCTEM TEXHHUYECKOW U
koHcTpykTopckoi nokymenTanuu ['OCT 2.319P81, 'OCT 3.1128P93 ECT/, ECK/I p 50P77P&8.

['maBHBI TPUHIMI OIEHKH TPadUKOB 3aKIOYACTCS B TOM, YTO TpaduK JODKEH OBITH
MaKCHUMaJIbHO yIOOHBIM, YTO 03HAYaEeT BO3MOKHOCTh OBICTPO M 0€30IMO0YHO HAHOCUTH Ha TpaduK
U CUUTHIBATH C Hero HeoOXxomumyro uH(popmanmioo. Hipke npuBoauMTCs TaOmMIa KpUTEpHUEB
OLICHUBaHMs TPpaUKOB, KOTOpHIE CHOPMYIMPOBAHBI HA OCHOBE yKa3aHHOTro mpuHuuna. [Ipu sTom
KXl KPUTEPUH COMPOBOXKIACTCS yKa3aHUEM, SIBIISICTCS JIM €ro BBHINOJHEHUE O00S3aTeIbHBIM
TpeOoBaHMEM (HEBBIIOJHEHHE NPUBOAUT K CHIIKCHHIO OIICHKH), WJIM BBIIIOJHEHUE KPUTEPHUS
SIBJISIETCSI PEKOMEHIALMEH )KIOPH, HE BIUSIOICH Ha OIICHKY.

Kputepunu onenuBanus rpagukon
[lepeunciennble HUKE KPUTEPUH KacaloTcsl He cylecTBa rpaduka, a ero opopmienus. [lpu
3TOM, €CJIH rpadUK SBISETCS HEBEPHBIM IO CYIIECTBY, a TAKXKE IIPU OTCYTCTBUH B pabOTe TaOIUIIBI
CO 3HAYCHUSIMU BEIIMYMH, OTKJIAbIBAEMBIX Ha rpaduke, rpaduK HE OIICHUBACTCH.
Kputepuu onienuBanust ohopmieHus rpaduka SBISIOTCS CIEAYIOIUMU:
Haspanwme rpaduxka,
Pa3mep rpaduka;
Pacnionosxenue u opueHTanus oceii rpaduka;
[ToanuceiBanue oceit rpaduka;
Onudposka oceii rpaduka;
Toukwu rpaguka;
JIunus rpaduxa.
B npuBesnenHol HuKe TabnuIEe NpeACcTaBiIeHbl KPUTEPUN OLICHUBAHUS U UX JeTalu3alus, a
Takke (MOCIEIHUM CTON0e1) XapakTep KaXa0ro AETaJIu3UPOBAHHOTO KPUTEPHS — ABIISETCS JIU €T
BBINOJIHEHHE TPeOOBaHUEM WJIM PEKOMEHAalMel KIOpHU (CM. BBILIE).

NoakowhE

«PexomMeHnanus»
No WIH «TpeOOBaHHEY,
/i Kpurepuit Jeranu3zanus Kkpurepus HEBBIIOJIHECHUE
KOTOpOTO BeNeT K
noTepe 0aioB
HazBanwue Kaxxapiii rpaduk qomkeH ObITh OAMUCAH (HampuMmep,
1 rpaduka «I pagpux 3aeucumocmu cunrvl moxka 6 yenu om ee S
CONPOMUBTIEHUA).
Pazmep I'paduk gomkeH OBITH JOCTATOYHO OONBIINM U
2. | rpaduka ynuTaeMbIM. J[nuHa 1000 OCHM HE JOJKHA OBITh TpebGoBanue
MeHblIe 12 cm.
Pacmonoxenne | 1. Ilo ocm abcoucc momkHa OBITH OTJIOKEHA
Pexomennamus
Y OpUEHTAIMs | M3MEHsieMasi BeIMYUHA, 110 OCH OPAMHAT - H3MepseMas
3. | ocen 2. Pacmomoxxenne oceil  JOMKHO  0OOECIIEYHUTH
CcBOOOAHYI0O OIUGPOBKY oOceil  (JOMKHO  OBITh Pexomenarnmst
JIOCTaTOYHO MECTa MEXK]Ty OCSIMHU U TPAHUIIAMH JICTA)
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/a

Kpurepuit

Jeranuzanus Kpurepus

«Pexomenmanusy
WU «TpeOOBaHUEY,
HEBBITIOJTHCHHE
KOTOpOTO BEJIET K
norepe 0amion

IToanucriBanue
ocel

1. Okoj0  ocell  AOMKHBI ~ OBITh  YKa3aHbI
OTKJIJ[bIBACMbIC BEITUYHMHBI, SAUHUIIBI UX H3MEPEHUS
1 (Ip¥ HEOOXOTUMOCTH) IECATUYHBIN MHOKHUTEJTb.

TpebdoBanue

2. Iloanucu y MacmITaOHBIX IITPUXOB JTOJKHBI OBITH
TOPU30HTAJIBHBI U CJIEJIaHBbl ClIeBa OT BEPTHUKAIBHOU U
CHHU3Y OT TOPU30HTAJILHON OCH.

Pexomennmanus

Onudposka
oceit

1. llena nenenus (pa3Mep caMoil MaJICHbKOW KJICTOYKH
B eMHUIAX OTKJIa/IbIBAEMOM BEJIMYMHBI)
KOOPJMHATHOM CETKH Ha KaXJO0W W3 OCe MOoKHa
paBHAThCS a-10", rae a=1, wim a=2, wm a=5,a n
- 11e10€ YKo (MOJIOKUTEIBHOE UM OTPULIATENBHOE).
Kpome cnydaeB, korja wHas 1eHa JCJICHUS SIBHBIM
00pa3oM JI0OMyCKaeTcsl B yCIOBUH 331a4H.

TpebdoBanue

2. Ultpuxum Ha oOCSX J[OJDKHBI HAHOCUTBCS Yepes3
paBHbIE HMHTEPBaJIbI (uckrouYeHue -
JorapupMHUUECKUE WIH JAPYTHe IIKadbl, SIBHBIM
0o0pa3oM yKa3aHHbIE B YCJIOBMM 3aJaud) U HOMNAajaTh
Ha OCHOBHBIE JIMHMM MUJUIUMETPOBOM OyMaru Wiu
JIMHUU KJIETOK KJIeT4aTol Oymaru.

TpebdoBanue

3. OuudpoBKy WWTPUXOB ClEAyeT HPOBOJUTH C
UHTEpBajiaMu 2-4 cM.

Pexomennanus

4. OuundpoBKa MWTPUXOB J0JKHA OBITH CIE/aHa yepe3
paBHble MHTEepBasibl. Ha Kakmol ocu AOMKHBI OBITH
MOJANMUCAaHBl HE MEHee 5 MaciTabHbIX JeleHUH.
CwmenieHre Ha4aJIbHOW TOYKHU IO OCSIM OTHOCHTEIIBHO
HYJIsl JOJHKHO OBITh KPATHO MIATY OLM(POBKH.

TpeboBanue

5. Ilpu omudpoBKke MmKald CleAyeT HCIOIb30BaATh
Yrclia U3 YeThIpeX pa3pelI€éHHbIX PsIIOB:

o150 1;2;3;4;...

.—2;0;2;4;6;8;...

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

...—5; 0; 5; 10; 15; 20;

WIIU PAAOB, MOJNYYEHHBIX U3 Pa3pelICHHBIX IYTEM UX
yMHOXeHusT Ha 10", Tme N - 1enoe  YHcio
(TIOTOXKUTEITEHOE WITH OTPHIIATEIIHHOR).

Pexomennanus

6. Yucna y mkan He JIOJKHBI COZIEPXKaTh OOJIBIIOrO
KOJINYECTBA HYJIEH.

Pexomennanus

Touku
rpacduka

1. Touku AOIKHBI OBITH Y€TKO BUIHBI HA (DOHE JTMHHH.

TpebGoBanue

2. TlonoxkeHme TOYEK JOKHO COOTBETCTBOBATH
TabynIle U3MEpPeHHid (J0MmycKaeTcss OTKIOHEHUE TOYEK
OT TPaBUJIBHOTO IIOJIOKCHHUS He Ooijiee, 4eM Ha 2
JEJNICHUs. METKON CEeTKH MUUTUMETPOBON Oymarn).
[Ipu >TOM He NOJDKHO OBITH JABYX W OoJiee TOYEK,
HAHECEHHBIX OIMMOOYHO (OTKJIOHEHHE OoJbiie 2
JICIICHUN MEJIKOW CeTKH).

TpedoBanue
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/a

Kpurepuit

Jeranuzanus Kpurepus

«Pexomenmanusy
WU «TpeOOBaHUEY,
HEBBITIOJTHCHHE
KOTOpOTO BEJIET K
norepe 0amion

3. Ha rpaduke IOKHBI NPHCYTCTBOBATH «KPECTHI
MOTPEIIHOCTEW» WM B TEKCTE PaOOTHI JOIKHO OBITH
SBHOE YyKa3aHME Ha HUX MAaJOCTh B BBHIOPaHHOM
Mmacmtabe (KpoMme CilyuaeB, KOTJa B 3aJaHUU SIBHO
yKa3aHo, YTO MOTPEIIHOCTH OLICHUBATh HE TpeOyeTcs).

TpebdoBanue

4. He cnenyer ykas3plBaTb Ha OCSIX 3HAYCHUS
HKCIEPUMEHTAIBHBIX TOYEK u IIPOBOAUTH
NEPHEHAUKYIPBl K OCsAM. VCKIIIOYeHHEM SIBIIIOTCS
Clly4ad, KOIrZJa IOJANHKChIBAEMas TOYKa SBISETCS
XapakTepHOW TOUYKOM Tpaduka HIM 3Ta TOUKA
UCMONb3yeTCsl AN ONpeAeNeHHs  Kakux-1ubo
1apaMeTPOB.

TpebdoBanue

5. PazHuna mexay MakCMMajdibHOM U MHHUMAJIbHOU
KOOpJIMHATAMH HAHECEHHBIX TOYEK MO KaXKIOW U3
oceil mgomkHa ObITb He MeHblie 50% OT UIHHBI
COOTBETCTBYIOILLIEH OCH.

TpeboBanue

JInnus
rpaduka

1. Ha rpadukax Jg0JDKHBI  OBITh
«yCpemHsSIoNMe» JTUHUHA. BwmecTto
JUHUKA HE JIOIyCKaeTcs
MOCJIeIOBATEIHHO

IKCIEPUMCHTAIBHBIC TOYKH.

MIPOBEICHBI
«YCPEIHSIOUTUX)
MPOBEACHUE JIOMAaHBIX,

COEMHSIOIINX

TpeboBanue

2. Jlunusg He AO0JDKHA BBIXOAWTH 3a I'paHMIbI ITOJIA
I‘pa(l)I/IKa, onpeacCIACMbIC KOOPANMHATHBIMU OCSIMHA

Pexomennanus

3. Jluaus nomxHa OBITH OAMHAPHOH, Ha ee (oHe
JOJKHBI OBITH BHUAHBI IKCIEPUMEHTAIbHBIE TOUKH.
Jlunus He pgomKHA OBITH JBOMHOM, TPOWHOM,
JKUPHOH (32 KOTOPOH HE BUIHBI TOUKH).

TpebdoBanne

4. JInuHelHbIN yyacTOK rpaduka TOMKEH CTPOUTHCS 110
JIMHEHKE.

TpebdoBanue

5. JluHuM W TOYKH AOJKHBI OBITH KOHTPACTHBI Ha
(dhoHE KOOPJIMHATHOMN CETKH

Pexomennamus

6. Ilpu omnpeneneHun yrioBoro KodpduIHEHTa
NpsIMOM PEKOMEHIYETCsl SIBHBIM 00pa3oM OTMETUTh
TOYKH IPSAMOM, KOTOPBIE UCIOJIB30BAIUCH IJIS 3TOTO.
Touku cnexyer 6paTh IO BO3MOKHOCTH Jlajbllie APYT
OT Jpyra.

Pexomennanus

7. Ilpm onpeneneHWH MOTPEIIHOCTH  YTJIIOBOTO
Ko3(pduIMEeHTa  BCIIOMOIaTeNbHbIE  MpSIMBIE  C
MaKCHMaJbHbIM M MHUHUMAJIbHBIM YIJIaMH HaKJOHa
CJIeZlyeT BBINOJHATH JIMHUSAMH Oo0Jieeé TOHKHMHU I10
OTHOLIEHHIO K OCHOBHOM ITPSIMOM WJIM ITYHKTHPOM.

Pexomennamus
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PexoMeHayeMble KpUTEPHH OLICHUBAHUS

KonnyecTBo 0ansioB 3a KauecTBO MOCTPOCHUS OJTHOTO Tpaduka He JOIDKHO npeBbimath 10%
OT CTOMMOCTU COOTBETCTBYIOILEIO IpPAaKTUYEeCKOro 3ajgaHus. KomuyectBo OamioB 3a KayecTBO
MOCTPOCHHUS BCEeX TIpadMKOB HE JOHKHO MpeBbIIATh 15% OT CTOMMOCTH COOTBETCTBYIOIIETO
IPaKTUYECKOI'0 3a/1aHusl.

[Ipy oleHMBAaHMM KadecTBa TOCTPOCHUS TpadUKOB HA  MPAKTHUYECKOM  Type
3aKJIIOYUTEIBHOTO 3Tara PEKOMEHIyeTCs CIEAYIOIINE KPUTEPUH.

Jlyis eIMHCTBEHHOTO Tpaduka:

(2 6anna 3a rpaduk u3 20 6aJIJIOB 32 BCE 3a/I1aHKE)

- pa3Mep U MOJIHUCH Ocer 0,5 6amna (paznmenst 1 - 4 TaOIUIIBI)
- onu(poBka oceit 0,5 6ayna (pazmen 5 TaOIUIbI)

- HAaHECEHHUE TOUEK 0,5 6amna (pazaen 6 TaGIHIIbI)

- TUHUA rpaduka 0,5 6ata (pasmen 7 TaOIUIBI)

Jlnst IByX TpaduKoOB:

(3 6anma u3 20 6amoB 3a Bce 3aganue — o 1,5 Gana 3a Kaxapli rpaduk)
- pa3Mep U MOAMHUCH OCEH 0,5 6ayna (pazgenst 1 - 4 TaGIHIBI)
- onudpoBKa oceit 0,5 6ayna (pazzmen 5 TaOIUIBI)
- HAaHECEeHHE To4eK U auHus rpaduka 0,5 O6amna (pazmenst 6, 7 TaOIUIIbI)

[Tpu 5TOM Gasnibl 3a KaXKJIblil OJIOK BBICTABIAIOTCS TOJIBKO B TOM CIlydae, €CIIH BBITOIHEHBI
BCE JICTATM3UPOBAHHBIC KPUTCPUH, OTHOCAIINECS K JAHHOMY OJIOKY M TIOMEUYCHHBIE B TaOJHUIE KaK
«TpedoBaHue». [Ipu OllCHKE 3aJaHM 3aKJIIYHUTEJHLHOI0 3Tama KaKIbld JeTaTu3UpPOBAHHBIN
KPUTEPHUN MOXKET OIEHUBATHCS OTJEIBHO OT APYTHX.

Jlureparypa

1. M.IO. 3amsaruun, Kynerypa moctpoenus: rpaduxos, Ilorenuman M®U, Ne 11, 2018 r.,
c. 21-30.

https://files.stroyinf.ru/Data2/1/4294755/4294755561.pdf
https://meganorm.ru/Data/49/4972.pdf
https://meganorm.ru/Data2/1/4293850/4293850375.pdf
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[Tpunoxenue 3
Mertoanyeckue peKOMeHIaAHU
10 OLleHKe MOrPelIHOCTell B MPAKTHYECKUX 3aJaHUSAX
BCEPOCCHIICKOM 0JTMMIIMA/AbI HIKOJIbHUKOB 110 (pusnke
1 KPUTEPHUSAX X OLleHMBAHUA

N3mepenue m0608 pu3nueckoil BETUYMHBI Aa€T pe3yJIbTaT, OTIMYAIOLINICS OT UCTUHHOTO
M3-32 HECOBEPILIEHCTBA HAIIMX OPraHOB YYyBCTB, MPUOOPOB, a TAKXKE CTATHCTUYECKOTO XapakTepa
M3y4aeMBbIX SBJICHHUMH, KOI'Zla HEKOHTPOJIMPYEMbIE BIUSHUSA MOTYT IIPUBECTU K Pa3HBIM pe3yJIbTaTaM
«OMHAKOBBIX» U3MepeHuil. [loaToMy HEOTheMIIEMOH YacThIO JIF000T0 (PU3MYECKOT0 HIKCIIEPUMEHTA
ABJISICTCA OLIEHKA IOIPEIIHOCTU IOJIY4YEHHOro pe3yibTaTa, TaKk Kak 0e3 3TOro M3 pe3ysibTaToB
U3MEPEHUI HEBO3MOXKHO CJ/IeaTh 00OCHOBAHHBIEC BBIBOIBI.

B ycnoBusIX mpakTH4eckoro Typa (pM3MYECKMX OJMMIIMAJ] IIKOJBHUKOB (M CBSI3aHHOIO C
HUM J1e(pUIITa BpEMEHHN) TPpeOyeTCs OIIeHKA MOTPEIIHOCTH 0 MOPSAIKY BETHYNHBI (OTKIIOHEHHE OT
IPaBUIBHOIO 3HadyeHus He Oojee, yeM B 3 pa3a) Jr0ObIM pa3yMHbIM criocoooM. Hike naercs
[IepEeYEHb OCHOBHBIX METO0B OLIEHKHU MOIPELIHOCTEN U KPUTEPUU OLIEHUBAHUS.

bosee moapoOHyt0 HH(pOpMALHIO O CIOCOOAX OLEHKU MOrPEIIHOCTEH MOKHO NMPOYUTATH B
OJTHOM U3 y4eOHBIX mocoowmii [1-5].

1. OcHOBHBIE METOIbI OIIEHKH NMOTPElIHOCTEN

1.1. O0mas cTpaTerusi OLeHKH NOrPenIHoOCTel

B ycnoBusx geduuuTa BpeMEeHHM IpeasiaraeTcs CleAyiolas —CTpaTerus  OLEHKH
IIOTPEUIHOCTEM.

Jlis npsMBIX M3MEPEHUM OIIEHMBAETCsl TOJIBKO MPUOOpPHAs MOrPEHIHOCTh, KOTOpas 3aTeM
NIEPECUYNTHIBAETCS B IPUOOPHYIO MOTPEIIHOCTh PACUETHBIX BelIUunH. CTatucTuyeckas (ciaydaiiHast)
HOrPEIIHOCTh OLIEHUBAETCs MO pa3dpocy KOHE4YHOM BenuuyuHbl. [loiaHas morpenHocTb KOHeuHOH
BEJIMUMHBI OLIEHUBAETCS KaK «CyMMay MPUOOPHON U CTaTUCTUYECKOM.

Ecnu cratuctuueckasi MOrpeliHoCTh NPSMOro U3MEPEHUs CHIIBHO MPEBBINIAET MPUOOPHYIO
Y UMEETCsI IOCTATOYHO BPEMEHU U PECYPCOB ISl IOBTOPEHHUS KaKJOTO OIIbITa HE MEHEE 3-X pa3, TO
MOKHO BBIYUCIIUTH CTATUCTHYECKYIO MOTPEIIHOCTH JUIsl MPSMBIX M3MEPEHMM, MOJIyYHUTh IOJIHYIO
MOTPEIIHOCTh MPSMBIX W3MEPEHUN U 3aTe€M IepecuuTaTbh €€ B IMOJIHYH MOTPEIIHOCTh HTOrOBOM
BEJIMYMHBI.

1.2. Ouenka npuOOPHOI MOTrPENIHOCTH MPSAMBIX H3MepeHHu i

N3-3a HecoBeplIEHCTBA M3MEPUTENBHBIX NMPUOOPOB pe3yNbTaThl M3MEPEHMH HaM Bcerna
M3BECTHBI C ONPEJECICHHON MOrpemHocTbio. PasyMHas orieHKka npuOOPHON MOTPEIIHOCTH SBISETCS
CIIEYIOLLEH:

1. IlorpemHOCT HM3MEpSAEMBIX BEJIWYMH MOXXHO IIPUHUMATh pPABHOM IIEHE JEJIEHUs
U3MEPUTENIBHOTO MTpUOopa (3a UCKIIIOUCHUEM HECKOJIBKUX CITy4aeB).

2. Jlns cTpenoyHBIX MPUOOPOB MOTIPEUIHOCTh OMNpENeNseTcs Kak IMpPOMU3BEACHHME Kiacca
TOYHOCTH Ha Ipeaen u3MepeHus. [Ipu aToM gomyckaercss IpUHUMATE MOTPEIIHOCTh CTPEIOYHOIO
npulopa paBHOM LIEHE JICTICHHUS.

3. Jna uu@poBBIX H3MEPUTENBHBIX MPUOOPOB pa3yMHBIM 3HAYEHHEM IOTPEIIHOCTH
IPSIMOTO U3MEPEHMUsI ABISAIOTCS 3 €IMHUIBI TIOCTIEIHErO pa3psaa, Ho He MeHee 1% oT usmepseMoit
BeIMYMHBI. Jlydiie cipocuTh y JKIOpH O MOTPELIHOCTH BBIIAHHOTO BaM LIU(pOBOro mnpudopa.

4. B HEKOTOpPBIX CiIydasX METOJ U3MEPEHUU HE MO3BOJISET UCMHOJIb30BATh U3MEPUTEIbHBIN
npubop ¢ 3asBiIeHHON TouHOCThIO. Hampumep, npsimoe u3MepeHHe AuameTpa LIapuKa JTUHEUKOH
WIM U3MEpPEHHE BPEMEHH JJIEKTPOHHBIM CEKYHJIOMEpPOM, 3allyCKaeMbIM U OCTaHaBIMBAEMbIM
4eJO0BEKOM. B Takux ciydasx 3HaueHUE MOTPEUIHOCTH MPSMOro M3MepeHHsl OyAeT IMpeBHIIIaTh
MOTPEIIHOCTh U3MEPUTENBHOTO TPUOOpa M OLIEHUBACTCS U3 Pa3yMHBIX COOOpaKEHUI.

1.3. Crioco0bI OEHKH NOTPelIHOCTEel BIYHCIAeMbIX BeJMYHH

[TorpemHoCcTh BHIYUCISEMbIX BETHUNH MOKHO OLEHUBATH MO CIEIYIOIINM ITPaBUIIaM:

1. Meron rpanuu. IlorpemHocTs pacyeTHON BETMUMHBI ONPEAEISIETCS, KaK MOJypa3HOCTh
€€ MaKCMMaJIbHO U MUHHMAJIbHO BO3MOKHBIX 3HAYEHHH, MOJYYEHHBIX C Y4E€TOM MOTrpPEUIHOCTEeN
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M3MEPEHHBIX (MM BHIYMCIEHHBIX paHee) BETUYHH.

2. Ilepecuer mo mpocTtbiM ¢opmynaMm. [lpu clHOKEHHH BENWYMH CKIIAABIBAIOTCS HX
a0COIOTHBIE TOTPEUIHOCTH, a NPU YMHOXXEHHM WM JENIEHWHM — OTHOCHUTENbHBIE. Jlomyckaercs
BMECTO CJIOKEHUS MOIPELUIHOCTEN BBIUMCIIATh KOPEHb U3 CYMMBI X KBaJpaToB.

3. Ilepecuer yepe3 uacTHbIe NMpPOU3BOAHBIC. PacueTHas ¢opMyna paccmMaTpuBaeTcs Kak
(YHKIHS HECKOJBKUX NEpEeMEeHHBIX. [lorpenHocTh onpeaenseTcst Kak KOpeHb U3 CYMMBI KBaJIpaToB
BKJIQJIOB KaXKJOM IEPEMEHHOM B IMOIPEIIHOCTh pACYeTHOW BeIWYMHBL. Bkiax nepeMeHHoOU
BBIYUCIISICTCS KaK MMPOM3BEJCHUE YaCTHON MPOU3BOIAHOM MO NaHHOW IMEePeMEHHOW Ha aOCONIOTHYIO
MOTPENIHOCTh JAaHHOM MepeMeHHOM. JlomycKaeTcsi BMECTO KOPHS U3 CYyMMBbI KBaJpPAaTOB BBHIMOJIHAThH
IpsIMO€ CYMMUPOBAHHUE.

1.4 Onenka cTaTUCTHYECKOI MOTPENIHOCTH

N3-3a BO3MOXKHBIX HEKOHTPOJMPYEMBIX CIIy4alHBIX (PAKTOPOB pe3ysbTaThl pa3HBIX
9KCIIEPUMEHTOB, BBHITIOJHEHHBIX B OJJMHAKOBBIX YCIOBHUSIX, MOTYT OKa3aThCsl pPa3HbIMU (HampuMmep,
JAIBHOCTh II0JIETAa «OJAMHAKOBBIX» CHApPSIOB MOXKET MEHATHCA OT BBICTpENa K BBICTPEIY).
Benuunna, onuchiBaromiasi BO3MOXHBIE OTKJIOHEHHUS H3MEpPEHUN u3-3a BIMSHHUS CIIy4ailHbBIX
(akTOpOB, Ha3bBIBACTCS CTATHCTUYECKON (WM CIyyailHON) morpeurHocThio. s oueHkn Takon
MOTPEIIHOCTH HEOOXOIMMO BBIMIOJIHUTH HECKOJIBKO M3MEPEHUI (PU3NYECKON BENTUYUHBI (HE MEHee
5-6). Hambomnee mnpaBWIBHBIM METOAOM C TOYKM 3PEHHUS TEOPUHU MOTPEIIHOCTeH OBUIO OBl
BBITMIOJTHEHHE KaXKJIOTO OIbITa HECKOJIBKO pa3 B OAMHAKOBBIX YCIOBHUSIX U OLIEHKA CTAaTHUCTUYECKOM
MOTPEIIHOCTH KaKAO0H M3MepsieMor BelMurHbl. Ha npakTuke 310 TpedyeT 0ueHb MHOTO BPEMEHHU U
CHUJI, IO3TOMY B YCJIOBUSX OJUMIIHUAJHOTO SKCIIEPUMEHTA JOIMYCKAETCs OLIEHUBATh CTATUCTUYECKYIO
MOTPEITHOCTh 0 Pa30opOCy 3HAYEHHN UTOTOBOW BETUYMHBI (KOTOPYIO TpeOyeTcs HaiTu B padbore),
MOJTyYEHHBIX B OIBITaX, BBIMOJIHEHHBIX [P Pa3HBIX HauaIbHBIX YCIOBUSAX.

OneHka CTaTUCTHUYECKOM MOTPEIIHOCTH MOKET OBITh BBIIOJHEHA OJHUM M3 CIEIYIOIINX
METO/IOB:

1. Ilonypa3HOCTh MaKCUMaJbHOI'O M MUHUMAJIbHOTO 3HAYEHWI BEIMYMHBI, MPU YCIOBHUH
UCKJTIOYCHHUS SIBHBIX MPOMAaXOB.

Z‘xi - ch‘ M
N

3. CpenHee KBaJpaTUUHOE OTKJIOHEHHUE OT CPEJIHEro 3HAUEHUS BEJIMYUHBI (B TOM YUCIE A4
METO/1a HAUMEHBIINX KBAIPaTOB).

1.5 Ouenka nMoJIHOI MOrPeHOCTH

[TonHast mOrpenIHOCTh MOKET OBITh HalieHa Kak

1. CymMma npuOOpHOI U CTAaTUCTUYECKOM MOrPEIIHOCTEH.

2. KopeHb 13 cyMMBbI KBaApaTOB NPUOOPHOI U CTATUCTUUYECKON MOTPEIIHOCTEH.

3. Eciu onHa u3 morpemHoctel Oosnee 4eM B TpPU pa3a OTJIMYAETCS OT JPYrou, TO
JIOITyCTUMO MPUPABHUBATH MOJIHYIO MOTPEIIHOCT OOJIBIIEH.

4. Ecnu BenuuMHa HaieHa W3 Tpaduka, TO €€ TIOJHAas TMOTPEIIHOCTh MOXKET OBITh
olnpeziesieHa KakK IOJypa3HOCTb MAaKCHMajibHO M MHHHMAJIbHO BO3MOJKHBIX 3HAUYEHHH, IS
MHO’K€CTBA JINHUW, KOTOPbIE MOTYT OBITh ITPOBEIEHBI 10 3KCIEPUMEHTAIBHBIM TOUKAM C YYETOM HX
pa3bpoca 1 pa3MepoB KPECTOB IOIPEIIHOCTEH.

2. Kputepuu oneHMBaHHS OLIEHKH MOTPELIHOCTEH

bannel 3a oreHKy morpemHocTeil He MOryT mpeBbimaTth 10% oT MakcuManbHOro Oania 3a
3amauy. [lomHbIM Oanmn 3a OIEHKY IMOTPEIIHOCTH BBICTABJISETCS TMPHU COOIOJCHHUH CIIETYIOITHX
YCIIOBHH:

1) SIBHBIM 00pa3oM yKa3aHbl aJCKBaTHbIC TOTPEIIHOCTH H3MEPSIEMbIX BEJIMYHH,
MCIIOJIb3YEMBIX MPU NOJyUYEHUH PE3yiIbTATa;

2) IlpemnoxeHHBII METOJl pelIeHUs 3ajaud SIBISETCS JIOMYCTUMBIM (OLEHEH OalliamH,
OTIUYHBIMU OT HYJIS);

3) BeinoiHeHHbIE U3MEpPEHUS SIBISIIOTCS KOPPEKTHBIMU (OIIEHEHbI OaylaMu, OTJIMYHBIMU OT
HYJI);

4) MHroroBas pacueTHas ¢opmylia HE COJAEPKUT CYIIECTBEHHBIX OLIMOOK (JIOMycKaercs

2. AXx= , TIIe X; — Pe3yJIbTar i-ro omnbita, N — KOJIMYECTBO OIBITOB, Xp =
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ommOKa TOJIBKO B YUCIOBOM KO3(PPHUIIMEHTE UK 3HAKE),

5) OuieHKa NOTPENIHOCTH BBITIOJIHEHA OJJHUM U3 METOJI0B, YKa3aHHBIX B 1I. 1;

6) YureH BKJaJ B MOTPEUTHOCTh W MPUOOPHON M CTATUCTUUYECKOW MorpemHocTed (i1mbdo
YKa3aHO Ha MaJIOCTh OJIHOM U3 HUX, JIUOO OLIEHKA CTATUCTHYECKOM MOTPEIIHOCTH HEBO3MOXKHA);

7) TlonmyueHHOe 3HA4YEHHWE TOTPEHIHOCTH  OTIMYAETCS OT  MPABWIBHOTO IS
UCIIOJIb30BAaHHOTO METO/1a He Oosee, ueM B 3 pasa.

Ha 3akmrountensHOM 3Tare HEBBINMOJIHEHHE JIFOOOTO M3 IMEPEUMCICHHBIX BBIIIE YCIOBUN
MPUBOJUT K BBICTaBIeHUIO () OaJIJIOB 32 OIICHKY MOTPeImHOCTH. Ha 3aKIF0unTeIbHOM 3Tare MOXKET
MPUMEHSThCS 0oJiee eTanbHasl IIKaja OlEHUBAHUS.

Jlureparypa

1. H.A. Kopones, B.A. Oxopokos, C.JI. Tumomenko, O06paboTka pe3yibTaTOB U3MEPCHHIA.
YuebHoe nmocodue. M.: HUAY MUDU, 2017 — 60 c.

2. AIO. BeprynoB, M.IO. 3amsaraun, J[lefictBus ¢ NpUOTMKEHHBIMH BEITUYUHAMM.
[Torpemocts. ®usztex munen uMm. C.I1. Kanumer. 2021 — 37 c.

3. A.A. JIykpsiHOB «OKcniepuMeHTanbHas ¢pusuka. § knacey. M.: MOTU, 2019 — 126 c.

4. C.B. Kapmasun «becepl 1o onuMImaHoMy 3KcriepuMeHTy» https://t.me/urokSminut
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[Tpunoxenue 4

baank Bonpocos

Kiacc

3agaua Ne

Aynuropus, pal, MECTO

Bomnpoc:

Buumanwue! PaCCManI/IBaIOTC}l BOIIPOCEHI TOJIBKO ITO YCJIOBHIO 3a/Ja4y, HO HE 11O PCHICHULO.

Bammanne! Chopmynupyiite Bompoc Tak, 9T00bI Ha HETO MOXKHO OBLITO aTh OTBeT «Jla» mmu «Het».
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[Tpunoxenue 5

BEAOMOCTBb OHEHUBAHMUSA PABOT YYACTHUKOB OJIUMIINA JIbI

9-ii kyIacc
KonunuecTBo 6aiuios 3a 3agaun NeNe
r'ygn Hlupp | amumus | Umsa | OruectBo 321::;?6:)]:6 F:IP;OZ; 3a 3a HTg;i"m Juruiom
P 102|244 |1]2|3|4|5] 2
TyYp TYp
10 kaacc
No VaeBHoe Topor, KonunuecTBo 6aiioB 3a 3agaun NeNe Wrorossi
Hlupp | amumus | Umsa | OruectBo = Jurinom
/1 3aBeJICHUE | PEruoH 3al- 3a 2-i GaJut
112 . 112(3(4|5
HTYp yp
11 kaace
No VaeBHoe Topon, KonnuecTBo 6aiioB 3a 3agaun NeNe Wrorossi
udp | Pamumus | Umsa | OrtuectBo = Jurnom
/1 3aBEJICHUE | PErvuoH 3al- 3a 2-i Gasn
R I 112|3|4]|5
HTYp Y
IIpencenares Kiopu
(®HO) (lloonucw)
Cexkperapb
(®HO0) (Iloonucw)
Ynensl Kopu
(®HO) (Iloonucw)
(DHO) (Iloonucv)
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