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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
co/iep;KaHus 115 IPOBEJCHUS eAMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
no ®U3NKE

Komndukatop mnpoBepsieMblx TpeOOBaHMH K pe3yiabTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMBI  CpeqHero oO0mero oOpa3oBaHUs
1 3JIEMEHTOB COJCPKaHUS U NMPOBEICHHS SMHOTO TOCYJapCTBEHHOTO 3K3aMeHa
nmo ¢usuke (manee — KomuM(pUKATOpP) SABISETCS OJHUM M3 JOKYMEHTOB,
OTIPENENAIOMNX CTPYKTYPY M COAEp)KAaHWE KOHTPOJIBHBIX H3MEPUTEIBHBIX
MmarepuanoB (manee — KHMM). Komudukarop sBiusercss cucTeMaTH3MPOBAHHBIM
MEepeyHeM IIPOBEpsieMBIX TpeOOBaHMIT K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeIbHON TNPOrpaMMBI CpEIHEro oO0Iero oOpa3oBaHUs W DIEMEHTOB
coJiep KaHHsI, B KOTOPOM Ka)KIOMY OOBEKTY COOTBETCTBYET OMpPENSIEHHBIN KOI.

Komndukatop mMOKa3eBaeT INPEEMCTBEHHOCTh MEXAY ITOJNIOKECHUAMH
(heneparabHOro rocyAapcTBEHHOT0 00pa30BaTENbHOTO CTaHAAPTA CPETHETO OOILEro
obpasoBanus (nanee —OI'OC COO) (mpuka3z MuHHCTEPCTBA 00PAa30BaHUS U HAYKU
Poccuiickoit ®@enepaunu ot 17.05.2012 Ne 413 ¢ u3MeHEHHSIMH, BHECEHHBIMU
npukazamMu  MuHucrepctBa oOpasoBanus M Hayku Poccuiickoit ®enepanuu
0T 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, mpukazamu
MununcrepctBa mpocsenienusi Poccutickoit ®denepamum ot 24.09.2020 Ne 519,
or 11.12.2020 Ne712) wu (QenepaibHOr0 KOMIIOHEHTa TOCYJIapCTBEHHOTO
00pa3zoBaTeNnbHOr0 CTaHAapTa cpenHero (TMoaHoro) odiero odpasoBanus (Mpukas
MunucrepctBa oOpa3zoBaHusi u Hayku Poccuiickoii @enepanun ot 05.03.2004 Ne
1089 «O6 ytBepxaeHHH (emepasbHOTO KOMIIOHEHTa T'OCYHAapCTBEHHBIX
00pa3oBaTeNbHBIX CTaHAAPTOB ~HAdYalbHOTO OOIIET0, OCHOBHOTO O0OIIero
cpeaHero (mojgHoro) ooOmiero oOpa3oBaHUS) € U3MEHEHUSIMH, BHECEHHBIMHU
npukazamMu MuHHCTEpcTBa OOpa3oBaHus W Hayku Poccuiickoii ®Denepanuu
ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011
Ne 2643, 0124.01.2012 Ne 39, ot131.01.2012 Ne 69, or23.06.2015 Ne 609,
ot 07.06.2017 Ne 506) o duzmke.

Komndukarop cocTont u3 AByX pasaenos:

— pasgen 1. «IlepeueHs mpoBepseMBIX TPEOOBAHUH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM  00pa30BaTelIbHOM INpPOrpaMMbl CpeaHero oOIiero o0pa3oBaHUs
o uzuke»;

— paznmen 2. «llepeyeHb 3JIEMEHTOB COAEpIKAaHUS, MPOBEPIEMBIX Ha E€IUHOM
TOCY[apCTBEHHOM 3K3aMEHE 110 (hH3HKe».

B komudukaTop He BKIIOYEHBI TPeOOBAaHMSA K pe3yNbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTelbHOM MPOrpaMMBl  cpeaHero oOIero oOpa3oBaHUs
U DIEMEHTHl COMAEpKaHMsA, JOCTIKEHHE KOTOPBIX HEe MOXKET OBITh IPOBEPEHO
B paMKaX TOCYJapCTBEHHOI HTOTOBOH aTTEeCTAIIHH.
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Pasnean 1. [lepedyens npoBepsieMbIX TPeOOBaHUIl K pe3yJibTaTaM 0OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbl

[lepeyenp TpeOoBaHMU K pe3ysbTaTaM OCBOCHHSI OCHOBHOH 0O0pa3oBaTeIbHON NpPOTpaMMBI CPETHEro OOIIero oOpa3oBaHUs IMOKA3bIBACT
MIPEEeMCTBEHHOCTh TPeOOBAaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB Ha OCHOBE (efepaibHOr0 KOMIIOHEHTAa TOCYAapCTBEHHOIO 00pa30BaTEILHOTO
cTaHgapta cpemaHero (mosiHoro) oOmiero odpasoBaHust (0a30BbIM M MpoduiabHbI ypoBHU) 10 ¢usuke U TpedboBanuiit PI'OC COO k pesyibratam
OCBOEHHSI OCHOBHOU 00pa3oBaTeIbHON MPOTrpaMMBbI CpeTHEro 00IIero 00pa3oBaHus, JOCTHKEHIE KOTOPHIX poBepsieTcs B xone EI'D.

Tabmuma 1

Kon
KOHTPOJIH-
pyemoro
TpedoBa-
HHUSA

TpeboBanus K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOM NMPOrpamMMbl CpeiHero oo01ero oopasoBanms,

npoBepsieMble 3aJaHUSIMHU IK3aMEHAMOHHOMH PadoThI

®enepabHblii KOMIIOHEHT FOCY/1apCTBEHHOI0
00pa30BaTeIbHOIO CTAHAAPTa CPeIHero 001ero
oOpa3oBaHus

Proc Coo

0a306vlil ypo6eHb

VenyOnéHublll yposeHsb

1

3namuv/nonumamo:

1.1

CMBICI (PU3UYECKHUX MOHATHH

1.2

CMBICJI (1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.3

CMBICJI (bl/IBI/II-IGCKI/IX 3aKOHOB, MPUHIIUIIOB, ITOCTYJIATOB

— c()OPMUPOBAHHOCTh  TMPEACTAB-
JIGHUH O poiau W MecTe (HUBUKH
B COBPEMEHHOM HAay4YHOW KapTUHE
MHpa; TIOHMMaHue (u3nyeckon
CyHIHOCTH HaOiromaeMbix Bo Bce-
JICHHOW SIBJICHUI; MOHUMaHUE POJIU
¢u3ukn B (POpMHUPOBAHUHM KPYTO-
30pa U (PYHKIMOHAJIBHON TpamMoT-
HOCTH 4YE€JOBEKa [UIsl pPElIeHUus
MPAaKTHUYECKUX 3a/a4;

— BJIaJICHUE OCHOBOIIOJIATralOIUMU
(bu3MYECKUMHU MOHITUSIMH, 3aKOHO-
MEpPHOCTSIMHU, 3aKOHAMU U TEOpHSsi-
MH;  YBEpEHHOE  IIOJIb30BaHUE
¢busnueckoi TEPMHUHOJIOTUEH
Y CUMBOJIMKOM

— c(OpMUPOBAHHOCTH CHUCTEMBI
3HaHUN 00 OOmWMX (PU3NYECKHX 3aKO-
HOMEPHOCTSIX, 3aKOHaX, TEOpHsX,
NpeacTaBlIeHud o neiictBun Bo Bce-
TEHHOU (U3NYECKUX 3aKOHOB, OTKPHI-
TBIX B 3¢MHBIX YCJIOBUSIX;

— BJIAJICHUC OCHOBOIIOJIAraloIIUMK
(GUBUYECKUMH  TIOHSTHSMHU, 3aKOHO-
MEPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMU;
YBEPEHHOE TI0JIb30BaHUE (HU3UICCKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOMN

Ymemn:

2.1

OIINCHLIBATh U OOBICHATH (1)I/I3I/I‘IGCKI/IG SIBJICHUSI Y CBOM-
CTBa TCJI

— BJIaACHUC OCHOBOIIOJararonminuMu
(1)I/I3I/ILIGCKI/IMI/I INOHATHUAMH, 3aKOHO-
MCPHOCTSIMH, 3aKOHAMU M TCOPHI-

— BJIaJICHUE OCHOBOIIOJIaratomuMu (Qu-
3UYECKUMM  TOHSATHAMH,  3aKOHO-
MCPHOCTSIMHU, 3daKOHAMHU W TCOPUAMU,
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Kon

TpeGoBanus Kk pe3yibTaTaM 0CBOCHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl CpeIHero o0uero o0pa3oBaHus,

KOHTPOJIN- npoBepsieMble 32JaHUSIMHU IK3aMEHAMOHHOMH PadoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOT 0 P1rocC COO
TpedoBa- 00pa3oBaTeILHOIO CTAHIAPTA CPeIHEro 001Iero 0a3086b1il yposeHs VenyOnéHublll yposeHsb
HUS oOpa3oBaHus
MH;  YBEpEHHOE  TIOJB30BaHUE | YBEPEHHOE MOJIb30BaHHE (PU3NUECKON
(buznueckoit TEPMHUHOJIOTUEH | TEPMUHOJIOTHEN U CHMBOJIMKOA '
Y CUMBOJIMKOU
2.2 OIKCHIBATh M OOBSCHATH PE3yJbTAThl SKCIIEPUMEHTOB; | — C(OOPMUPOBAHHOCTh YMEHUS MPH- | — CHOPMHUPOBAHHOCTh YMEHHSI ITpHMe-
OIIMCHIBATH (I)YHI[aMeHTaHLHBIC ONBITHI, OKAa3aBIIHEC MCHATH IIOJIYYCHHBIC 3HAHUA JUIA | HATb IIOJYUYCHHBIC 3HAHUA IS 005b-
CYIIECTBEHHOE BIMSHHE Ha Pa3BHTHE DH3HKH OOBSICHEHUS YCJIOBUW TIPOTCKAHUS | SICHCHUS YCJIOBHU TPOTEKaHUs (U3H-
23 - (bu3nuecKux SIBICHUI B MPUPOJE | YECKHX SIBICHUW B MPUPOAEC W IS
. PUBOJIUTH TPUMEPHl MPAKTHUYECKOTO MPUMEHEHUs .
(DMBHUECKIX 3HAHMUH, 3aKOHOB (HH3HKH W Uit OPMHATHA  MPAaKTMMECKUX | NPUHATHA —MPAKTHYECKHX — PelleHHH
pelIeHnii B TOBCETHEBHOM JKU3HH | B MOBCEAHEBHOM KH3HU
2.4 OTpEeNIeTIATh XapakTep (PU3UYECKOTro Ipoliecca Mo rpa- | — chopMupoBaHHOCTH COOCTBEHHOM | — CDOPMUPOBAHHOCTh ~ COOCTBEHHOU
¢buxy, Tabauue, GopmyIie; IPOAYKTHI SACPHBIX PEAKIUN | TO3ULIUK MO0 OTHOUICHHIO K (DM3U- | MO3UIUHM 1O OTHOLICHHIO K (u3nvec-
Ha OCHOBE 3aKOHOB COXPAaHCHHs DJIEKTPUUYECKOrO | YeCKOW MH(pOpManuu, MoydaeMon | Ko uHOpMAIMK, IOoIydyaeMon U3
3apsjia 1 MacCOBOT'O YUCIIa 13 pa3HbIX UCTOUHUKOB pPa3HBIX UICTOYHUKOB
2.5.1 OTNIMYATh THUIIOTE3bl OT HAyYHBIX TEOPHIi; JenaTh | — BIaJ€HUEe OCHOBHBIMH METOJAaMH | — BaJIeHHE YMEHUSIMU BbIABUTaTh T'U-
BBIBOJbI HA OCHOBE OKCIEPUMEHTAJIbHBIX JAHHBIX; | HAYYHOTO TO3HAHHUS, HCIOJb3ye- | MOTe3bl HAa OCHOBE 3HAHUS OCHOBO-
NPUBOJUTH TPUMEPHI, MOKA3BIBAIOLINE, YTO: HAOMIO- | MBIMU B (u3MKe: HaOII0JeHuE, | Mojaraniux GU3NIECKuX 3aKOHOMEep-
JNIEHUST W DKCIIEPUMEHT SIBJIAIOTCS OCHOBOW JUIsl | OMMCAaHUE, HW3MEPEHHE, OHKCIEpPHU- | HOCTEH M 3aKOHOB, MPOBEPATH UX
BBIIBIDKEHUS TUIIOTE3 U TEOPUH, MO3BOJISIOT IPOBEPUTH | MEHT,  yMeHUsi  oOpalaThiBaTh | SKCIIEPUMEHTAIBHBIMU  CPEJICTBAMU,
UCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (u3uveckas | pe3yJabTaThl H3MEPEHUU, OOHapy- | GOopMyITUpPYs LEIb UCCICTOBAHUS
Teopuss JAET BO3MOXKHOCTb OOBSCHATH W3BECTHBIC | KUBATh 3aBUCUMOCTh MEXIY (U3U-
SIBIICHUSI TIPUPOJBI U HAYYHBIC (PAKThI, MPEICKA3bIBATh | YECKUMHU BEIMYUHAMH, OOBSICHSTH
ellé He U3BECTHBIC SIBJICHUS MOJTy4E€HHbIE Pe3yJIbTaThl U JeslaTh
2.5.2 MPUBOAUTH MIPUMEPHI OIBITOB, UIUIIOCTPUPYIOLIUX, YTO: | BEIBOJIBI

HaOJIIOAEHUS M DKCIEPUMEHT CIy»XaT OCHOBOHM s
BBIIBM)KEHUS TUIIOTE3 U ITOCTPOCHUSI HAy4YHBIX TEOPUI;
DKCIEPUMEHT  IO3BOJIIET INPOBEPUTH  HMCTHHHOCTb
TEOPETUYECKHX BBIBOAOB; (u3MUecKas TeopHsi AT

' 35iech 1 nasee BKTIOUEH pe3ysbTaT 00ydeHns Ha 6a30BOM YPOBHe, T.K. 11. 9.6 ®I'OC npeanonaraer, 4To «TpeGOBaHMs K MPEAMETHBIM Pe3yIbTaTaM OCBOCHHS YIIIyOIEHHOTO Kypca
(M3MKH JOJDKHBI BKIIFOYATh TPEOOBaHMUS K pe3yIbTaTaM OCBOCHHs 6a30BOT0 Kypcay.
© 2022 denepanpHas ciryk0a 1Mo Ham3opy B chepe oOpazoBaHUs U HAYKU
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Kon TpeGoBanus Kk pe3yibTaTaM 0CBOCHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl CpeIHero o0uero o0pa3oBaHus,
KOHTPOJIH- NpoBepsieMble 32JaHUSIMH IK3aMeHALMOHHOI pPadoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOT 0 P1rocC COO
TpedoBa- 00pa3oBaTeILHOIO CTAHIAPTA CPeIHEro 001Iero 0a3086b1il yposeHs VenyOnéHublll yposeHsb
HUS oOpa3oBaHus
BO3MOXXHOCTh OOBSICHATH SIBJICHHS IPUPOJIBI U HAYYHBIE
GbaxThl; pu3NUecKas TeOpHs MO3BOJSET MPEICKA3bIBATh
emé He M3BECTHBIC SIBJICHHUS M UX OCOOCHHOCTH; MpPH
OOBSICHEHUH TIPUPOAHBIX SBICHUH HCHOJB3YIOTCS
dbusznyeckue Monenu; OAMH M TOT >K€ MPUPOIHBIH
OOBEKT WIIM SIBJICHWE MOYKHO HCCIIEZIOBAaTh Ha OCHOBE
UCTIONIB30BAaHUSL PAa3HBIX MOJIENeH; 3aKOHBl (DU3HKHU
U QU3MYECKUE TEOPHH WMEIOT CBOHM OIpE/eIEHHBIC
IpaHUIbl MPUMEHUMOCTH
253 U3MEpATh  (PU3MYECKUE BEIUYMHBI, [PEICTaBIATh — BJIaJICHUE METOJAMH CaMOCTOSITEIb-
pe3yabTaThl U3MEPEHUN C YUETOM MX MOTPELUIHOCTEHN HOTO IUIAaHUPOBaHUA W IPOBEACHUA
(GU3NUIECKUX DKCIIEPHUMEHTOB, OIIHCa-
HUS U aHallM3a TOJNYyYEeHHOW H3MepH-
TeNbHOW WH(OpPMAINH, ONpeaeTICHHUs
JOCTOBEPHOCTH TOJTYUYEHHOTO Pe3yib-
TaTa
2.6 OPUMEHSTHh TIOJY4YEHHBbIC 3HAHUS JUIS  pemeHHus | — cOPMUPOBAHHOCT YMEHHS pe- | — COPMUPOBAHHOCTh YMEHHSI PeliaTh
du3MUecKuX 3a1au marth (pU3UIecKue 3a1a9u busnyeckre 3aaaun
3 Hcnonvzoeamsv npuodpeménnvle 3HAHUA U YMEHUS
6 NPAKMUYECKOU 0eAmenbHOCmU U NO6CEOHEGHOTL
HCUBHU:
3.1 st obecriedeHuss OE30MacCHOCTH SKU3HEAEATEIbHOCTH | — C(POPMHUPOBAHHOCTh YMEHHUS MpU- | — CHOOPMHUPOBAHHOCTh YMEHHS HCCIIE-

B [IPOLIECCE HCMOJIb30BAaHUS TPAHCHOPTHBIX CPEICTB,
OBITOBBIX AJICKTPONPHUOOPOB, CPEICTB PAIUO- U TeEIe-
KOMMYHHKAIIMOHHOM CBSI3W; OLICHKH BIIMSIHUS 3arpsi3-
HEHHMS OKpPY)KAIOLIEH cpenbl Ha OpPraHu3M 4eJoBeKa
U IpYyTHC  OpPraHM3Mbl, PANUOHAJIBHOIO  MPHUPOIO-
MOJIb30BAaHUS U OXPAHBI OKPY’KAIOIIEH CpeIb

MEHSTh TOJYYCHHBIE 3HAHUA IS
OOBSICHEHHUSI YCJIOBUN MPOTEKaAHUS
(bu3nuecKkux SBIEHUI B MpUpPOIE
U JJs  TPUHATHS — NPAKTHYECKUX
pELIECHUI B TIOBCEAHEBHON KU3HU

JIOBaTh M aHAIM3UPOBATH Pa3HOOOpa3-
Hble (U3UYECKUE SIBICHHUA U CBOMCTBA
OOBEKTOB, OOBSACHATH MPUHIMIBI pPa-
O00TBI M XapaKTEPUCTUKU TNPUOOPOB
U YCTPOMCTB, OOBSCHITH CBS3b OCHOB-
HBIX KOCMHUYECKHX OOBEKTOB C Te€0-
(GU3MUECKUMU SIBICHUSMH
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Kon TpeGoBanus Kk pe3yibTaTaM 0CBOCHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl CpeIHero o0uero o0pa3oBaHus,
KOHTPOJIN- NpoBepsieMble 3aIaHUSIMH YK3aMEHAIIMOHHOH padoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOT 0 P1rocC COO
TpedoBa- 00pa3oBaTeILHOIO CTAHIAPTA CPeIHEro 001Iero 0a3086b1il yposeHs VenyOnéHublll yposeHsb
HUS oOpa3oBaHus
3.2 JUIS OTIpE/IENICHUs] COOCTBEHHOW MO3MIIMK MO OTHOIIE- | — C(hOPMUPOBAHHOCTH COOCTBEHHON | — C(OOPMUPOBAHHOCTh YMEHMH IPOT-
HUIO K DAKOJOTHYECKUM Hp06HeMaM U IIOBEICHUIO IIO3UIINNU II0 OTHOLIICHHUIO K (1)I/I3I/I- HO3UPOBAThb, aHAJIM3UPOBATH U OLCHH-
B IIPUPOJIHOM cpee 4yeckoi MH(popMaIMy, MoJydaeMoil | BaTbh NOCIeACTBHA OBITOBOM U TIPOM3-
U3 pa3HbIX UCTOYHUKOB BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKa,
CBSI3aHHOM € (PU3MUECKUMH Hpolec-
caMH, C TO3MIHH HKOJIOTHYECCKOM
0€30MacHOCTH

© 2022 denepanpHas ciryk0a 1Mo Ham3opy B chepe oOpazoBaHUs U HAYKU
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Pa3gen 2. IlepeuyeHb 3JIeMeHTOB COJePKAHNS, IPOBePsieMbIX HA eINHOM roCy1apCTBEHHOM 3K3aMeHe Mo Gpu3nkKe

[lepeuens »saeMeHTOB cozepxaHus, npoBepsemblx Ha EID mo ¢usuke, AEMOHCTPUPYET MPEEMCTBEHHOCTh COACPXKAHHS paszjaena
«O0s3aTeIPHBI MUHUMYM COZICP)KaHUSI OCHOBHBIX 00pa30BaTEIIbHBIX MPOrpamMmy» (eiepaabHOro KOMIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHmapTa cpenHero (moiHOro) oémero oOpazoBanusi 1o (usuke u [IpumepHOl OCHOBHOW 00pa30BATENBHON MPOrPaMMBI CPEIHErO OOIIEeTo
obOpasoBanus (omoOpeHa pemieHueM (eaepaabHOTO y4eOHO-METOIUYECKOr0 OOBeAMHEHUsI 1Mo obmeMy oOpa3oBaHuio (rmpotokon oT 28.06.2016 .
Ne 2/16-3)).

Tabmuma 2
Kon Kon DJIEeMEHTBI COJIepsKaHMs, IPOBepsieMble 32 JaHUSIMU IK3aMEeHAIMOHHOI padoThI
pa3iesia | KOHTPOJH- DenepajbHbIil KOMIIOHEHT IOCYJ1apCTBEHHOI0 00Pa30BaTe/JIbHOI0 Hanuyue nmo3unuit ®K I'0OC
pyemMoro CTAHAPTA CpeaHero (M0JHOro) 001ero 0opa3oBaHus B [10OII COO
3JieMeHTa 0a306vlil YPOBEHD ‘ VenyOnéHHblLL YPOBeHb
1 MEXAHHKA
1.1 KMHEMATHKA
1.1.1 Mexannyeckoe nBwkeHrne. OTHOCUTEILHOCTh MEXaHUYECKOTO JBUKEHUSA. + +
Cucrema orcuéra
1.1.2 MarepuanbHas TOYKa. TDACKTODHS + +
Eé panuyc-exrop: 7(t)= (x(¢), y(¢),z(¢)), 21 P P
TpaeKTOpHs,
nepeMenieHHte: il Ar
AF=r(ty))—r(t))=r,—r= ~
= (AX ) Ay ’ Az )9 0 7"2 >
yTh. y
CrnoxxeHune nepeMeIeHm: X
AF, = AF, +AF,
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Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3iena | KOHTPOJIHU- ®enepanbHbIi KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hannuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (I0JHOro) o01ero oopa3oBaHus B I1OOII COO
3JIeMeHTa 0a306blll ypoGeHs | yenyOIEéHHbII YPOGeHb

1.1.3 CkopocTh MaTepUaIbHOW TOUKHU: + +

Y

U_A_ =7 —(UX,Uy,Uz),

t At—0
v _ﬂ = x/', anasornyHo p_=y' vV =z/'
x_A =X vy_yt’ .=z
t At—0

Cnoxenue ckopocreit: v, = v, + 7,

Briunciienne nepemenieHrdss MaTepUATbHOM TOYKHA MHPH MPSAMOJIUHEHHOM

JBM)KEHUH BJIOJIb OCH X IO TpaUKy 3aBUCUMOCTH Dy(1)
1.1.4 . AD h + +

YckopeHue maTepuanbHON TOUKU: d = —— =0,/= (a ,a ,a ),

At X y z
At—0
Av
— X — 4 — ! — '
a = v _(Ux)t , AHATOTHYIHO ¢ = (vy )t ,a.=(v,)
At—=0

1.1.5 PaBHOMEpPHOE IIPAMOJIMHEWHOE JBHYKECHHUE: + +

x(t)=x,+0, 1

v.(t)=1v,, =const
1.1.6 PaBHOYCKOpEHHOE TPSIMOJIMHENHOE JBUKECHUE:! + +

2
at
J— X

x(t)=x,+U,,t+

v(t)=0,, tat

a, =const

2 2 _
va - le - 2ax ('x2 - xl)
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Komudukarop EI'2 2022 r. OU3UKA, 11 knace. 9/27
Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3iena | KOHTPOJIHU- ®enepanbHbIi KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hannuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (I0JHOro) o01ero oopa3oBaHus B I1OOII COO
3JIeMeHTa 0a306blll ypoGeHs | yenyOIEéHHbII YPOGeHb
1.1.7 CBobonHOE TajieHue. Y CKOpeHHe

CBOOOIHOTO TaicHUs. JIBIKEHHE VA - U,
Temna, OpOIIEHHOTO MO/ YTIIOM 0 lg

K TOPU30HTY:

Yo “
O x x
x(t) =x, +0,,t =x,+V,coso-t - *
2 2
8,1 : t
() =y, + 0yt += =yO+UOs1na-t—g7
v.(t)=v, =v,cosa
v,(H)=1,, +g=1,sina—gt
g.=0
g, =—g=const
1.1.8 JIBUKEHUE TOUKU 10 OKPYKHOCTH.
4 27
VYr0Bast ¥ IUHEHHAS CKOPOCTh TOUKH: D = WR, O =— = 27V.
- -
2
L, 2V 2
[{eHTpOCTpPEMHUTENBHOE YCKOPEHUE TOUKH: @,  =— =® R
1.1.9 Tsépnoe Teno. IlocTynaTenpHoe M BpalaTesIbHOE ABMYKEHHE TBEPOTO Tena — +
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Komudukarop EI'2 2022 r.

OU3UKA, 11 knace. 10/27

Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pasaeia KOHTPOJIN- ®egepanbHbIi KOMIIOHEHT IOCyIapCTBEHHOT0 00pa30BaTeIbHOIO Hamnuue no3numii ®K I'OC
pyeMoro CTaHJapTa cpeaHero (I0JHOro) od1ero oopa3oBaHus B I10OII COO
JJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbIL YPOBEHD
1.2 JIMHAMUKA
1.2.1 WNuepuuaneueie cucreMmsl orcuéra. [lepseiii 3akoH Herotona. ITpuniuun + +
OTHOCHUTENBHOCTH ['anunes
1.2.2 m + +
Macca tena. [lnotHOCTS BemiecTBa: p = —
7
1.2.3 L — L L + +
Cuna. [punnun cyneprno3uiuu cut: F paBHozEHCTE = F+F,+..
1.2.4 Bropoii 3akon HeroToHa: 1uist MatepuansHoit Touku B MCO + +
F =mad ; Ap = FAt npu F = const
1.2.5 Tperuit 3aK0H Hrerotona I + +
MaTepHalbHbIX TOYEK: F, = —F,, - . =
1712 F. 21
1.2.6 3aKOH BCEMHUPHOTO TSTOTCHUS: CHJIbI MPUTHKEHUS MEXIY TOYCUHBIMHU + +
m;m
MaccaMu paBHbI ' = G1—22 \
R
Cuna TsDKeCTH. 3aBUCUMOCTh CHJIBI TSDKECTH OT BBICOTBI /A HaJ
MOBEPXHOCTHIO MJIAHETHI PAIUYCOM Ry:
GMm
mg=———
2
(R, +h)
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Komudukarop EI'2 2022 r.

®U3UKA, 11 kmacc.

11/27

Kon Kon DJIeMEeHTBI COJIep:KaHNsI, MPOBepPsieMble 3aJaHUSIMH YK3aMeHAIIMOHHOI PadoThI
pasaesia | KOHTPOJIH- DenepajbHbIi KOMIIOHEHT FOCYAapCTBEHHOT0 00Pa30BaTe/IbHOIO Hammuue no3nnmii ®K I'OC
pyemoro CTAHAPTA cpeHero (M0JHOro) 001ero 06pa3oBaHus B I[10OOI1 COO
3JIEeMEHTa 0a306vl1l YpOBeHb | YenyONEHHbLI YPOBEHb
1.2.7 JIBukeHre HeOECHBIX Tel U MX HCKYCCTBEHHBIX CHYTHUKOB. IlepBas — +
KOCMHUYECKasi CKOPOCTh:
GM
Vi =8 Ry =
R,
Bropast kocMuueckasi CKOpOCTb:
2GM
UZK = \/Evlk =
R,
1.2.8 Cuna ynpyrocru. 3akon I'yka: F = —kx + +
1.2.9 Cuna tpenusi. Cyxoe TpeHHe. + +
Cuna TpeHus CKOJIbKEHUS: F, =uN
Cuiia TpeHus TTOKOSI: F,, SuN
Koaddurment tpenns
1.2.10 F + *
HaBnenue: p = _—
S
1.3 CTATHKA
1.3.1 MOMEHT CUJIbl OTHOCUTEIBHO OCH BpAICHUS:
M = Fl, tne | — nneyo cuitbl F° OTHOCUTEIBHO . N
OCH, TIPOXOJAIICH depe3 Touky O B
NEPICHIUKYISIPHO PUCYHKY ot
1.3.2 ) M +M,+...=0
YcnoBust paBHoBecus TBépaoro tena B UCO: { . — +
\tF,+...=0
1.3.3 3akon [lackans + +
1.34 JlaBnenue B xKuaKoCTH, nokosueics 8 UCO: p = p, +pgh + +
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Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 12/27
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I1OOII COO
3JIeMeHTa 0a306biil ypogeHs | yenyONEéHHbI YPOBEHb
1.3.5 3akoH Apxumena: F Apx = ~Paurrecn. »
€CJIU TENO U KUAKOCTH mokoaTcd B UCO, to F Apx = PV irecn. + +
Ycnosue maBa"us TeI
1.4 34AKOHbI COXPAHEHUA B MEXAHUKE
1.4.1 VMmyibec MaTepuanbHOil TOUKH: P = MU + +
1.4.2 HNmMnynec cucTeMbl T€: p = p, + P, +... +
1.4.3 3aKOH U3MEHEHHUS U COXPAHEHHUS UMITYJIbCA!
BI/ICO AﬁEA(ﬁl+ﬁ2+"')=FlBHeLUHAt+F2BHeLUHAt+"'; =+ +
B UCO Ap EA(p1 +p, +...)=0, ecmt Fl oo+ Fs oy +---=0
144 PaGora cuibl: Ha MalOM MepeMENIeHUN: -
A=|F|-|AF|-cos a=F, - Ax F
\O4<> + +
Ar X
1.4.5 MoIHoOCTh CHIIBI: .
A -Q(VF
P=— =F-v-cosa U * "
At At—0
1 .4.6 mvz p2
Kunetnueckas sHeprus MaTepuanbHol Touku: £ = =——=-"—.
2 2m + +
3aKOH N3MEHEHNS KHHETUYECKOW YHEPTUU CUCTEMBI MATEPUAIIBHBIX TOUYEK:
B I/ICO AEKHH =A1 +A2 + ...
1.4.7 [ToTeH1ManbHas SHEPTUSL:
AUIA TIOTCHIMAJIBHBIX CHII A12 = El HoTeHH EZ TTOTEHI] = _AEHOTCHI_I .
[ToreHnmanpHas sHEprys Teja B OAHOPOJIHOM I10JIE TSKECTHU: + +

E = mgh .

TIOTECHIT

© 2022 denepanpHas ciryk0a 1Mo Ham3opy B chepe oOpazoBaHUs U HAYKU




Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 13/27

Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC

pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B IIOOII COO

3JIeMeHTa 0a306biil ypoGeHs | yenyONEéHHbI YPOBEHb
[MorennmansHast SHEPTHS yNPyTro AePOpPMUPOBAHHOTO Tea:
E = e”

TIOTCHIL 2
1.4.8 3aKOH N3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM dHEPruu:

Eyvex = Exun T Enorenus
B CO AEyex = Apcex HETIOTEHII. CHII> - "

B UCO AE\ex = 0, €CIH Apycex HEIOTEHIL. CHII 0
1.5 MEXAHUYECKHUE KOJIEGBAHUA U BOJIHBI

1.5.1 IMapmonnueckue konebanusi. AMIIUTy1a U ga3a KoieOaHHil.
Kunemarnyeckoe onucanue:

x(t) = Asin(of +9,),

v () =x/,

a(H=(v,), = —’x(?).
JmHaMuyeckoe onMucaHue:

2
ma, = —kx ,rae k =mw

DHepreTHYecKoe OMUCAHNE (3aKOH COXPAHCHHS MEXaHUUECKOW SHEPTHH):
2 2 2 2,
mo N kx® _ muv

max

2 2 2

= const

CBsi3b aMIUIUTY bl KOJIEOAHHM UCXOTHON BETMYUHBI C aMIUTUTYAAMH
KoJieOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Vv =wA, a__=0'A

max max
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Komudukarop EI'2 2022 r.

OU3UKA, 11 knacc. 14/27

Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B IIOOII COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb

1.5.2 2 1

[lepuon u yactora xonebanuit: 7' =— =—.

O Vv
[lepuon Manblx CBOOOJHBIX KOJE€OAHMH MaTeMaTHYECKOrO MasTHHUKA!
T=2m \F . + +
g

[lepron cBOOOIHBIX KOTEOAHMI IPY>KUHHOTO MasiTHUKA: | = 275\/%
1.5.3 Breinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas — +
1.5.4 [Tonepeunsie u npoosibHbIE BOIHBI. CKOPOCTh paCIpOCTPAHEHUS U JJIMHA

BonHbL: A =VT = 2 + -

v

WuTtepdepenius u nudpakiiys BOJIH

1.5.5 3ByK. CKOpOCTh 3BYyKa + +
2 MOJIEKYJIAPHAA ®U3HKA. TEPMO/AHUHAMHKA
2.1 MOJIEKYJIAIPHAA ®U3HKA

2.1.1 Mogenu cTpoeHUs Ia30B, JKUIKOCTEH U TBEPABIX TEII + +
2.1.2 TemmoBoe NBM)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA + +
2.13 B3aumoelicTBuE yacTull BEIIECTBA + +
2.14 Juddysus. BpoyHoBCKOe ABMIKEHHE + +
2.1.5 Mopnens uaeansHoro raza B MKT: yacTuupsl raza ABMXKYTCS XaOTHUYECKH n .

U HE B3aUMOJICHCTBYIOT JIPYT C IPYTOM
2.1.6 CBs13p MeX1y HaBJICHHEM U CpelHEHd KHHETUYECKOW SHeprueil mocry-

NaTeabHOro TEIUIOBOIO JIBUKEHHS MOJIEKYJ HJIEAJIbHOrO Tas3a (OCHOBHOE

ypaBHenue MKT): o n n

1 = 2 (movzj 2 —
p=—mnv =—n- =—N-E,..,
<) 3 2 3

2.1.7 AbGcomotHas Temneparypa: 7 =¢°+273 K + +
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Komudukarop EI'2 2022 r.

OU3UKA, 11 knace. 15/27

Kon
pa3jiena

Kon
KOHTPOJIN-
pyemMoro
3JIeMeHTAa

DJICMEHTBI COJeP/KAHMS, IPOBEpPsieMble 32JAHUSIMH IK3aMECHAMOHHOI padoThI

®enepaabHblii KOMIIOHEHT rOCy1apCTBEHHOI0 00Pa30BaTeIbHOIO
CTAHJAPTA CpeHero (IM0JHOro) o01ero o0pa3oBaHus

Haanuue nozuunii ®K 'OC
B I1IOOII COO

0a3086vlll yposeHb

VenyONEéHHbIIL YPOBEHb

2.1.8

CBs13p TemmepaTypbl rasa co CpeJHEell KMHETHYECKOW 3HEeprueu mocry-
NATEJIBHOTO TEIJIOBOIO JBMYKECHMSI €0 YaCTHIL:

_ 2
e =| T | = 2 ey
2 2

2.1.9

Vpasuenue p =nkT

2.1.10

Mogenb HACAaJIbHOr'o rasa B TCpMOJHMHAMUKCE!

YpaBuenue MenneneeBa — Knanelipona
BripakeHne 11 BHyTPEHHEW SHEPTUU

VYpaBuenue MenneneeBa — Knanelipona (mpuMeHNMbIe (POPMBI 3aITHUCH):

pV =" RT =vRT = NkT, p=PRL.

il i
Brelpaxenue 11 BHYTPEHHEH SHEPIMM OJHOATOMHOIO HIEAIbHOIO Tras3a
(mpuMeHuMBIE (POPMBI 3aMUCH):

3 3 3m 3
=—VRT == NkT ==—RT =vc, T ==
U 7V 2N o Ve, 2pV

2.1.11

3akoH /lanbTOHA 7151 JABJICHUSI CMECH Pa3pEKEHHBIX Ta30B:
p=p t+tp,+..

2.1.12

M3onporeccsl B pa3peKEHHOM ra3e ¢ IMOCTOSIHHBIM YHUCIOM dacTun N
(C HOCTOSTHHBIM KOJTMYECTBOM BEILECTBA V):
usotepma (T = const):  pV = const ,

uzoxopa (V = const): = const ,

u3obapa (p = const): = const

NN

I'padmueckoe npepcraBneHue u3omnpoieccoB Ha pV-, pT-u V-
Juarpammax
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Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 16/27
Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B IIOOII COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb
2.1.13 Haceimiennele 1 HeHachleHHBIE MTapbl. KauecTBEeHHAs 3aBUCUMOCTD IUIOT-
HOCTH U JIaBJICHHUS HACBILIEHHOTO Mapa OT TEeMIEepaTyphl, UX HE3aBUCH- + +
MOCTb OT 00bEMa HACBILIEHHOTO MTapa
2.1.14 BnaxunocTe BO3ayXa.
T T
OTHOCHTENIbHAS BIAKHOCTD: () = Prapa (7) = P napa (7) + +
pHaCLI].LI. Tapa (T) pHaCLIU_I. Iapa (T)
2.1.15 N3MeHeHue arperaTHbiX COCTOSIHUM BEILIECTBA: UCIIAPEHHE U KOHICHCAIs, n n
KHUIIEHUE )KMJIKOCTH
2.1.16 W3MeHeHMe arperaTtHbIX COCTOSHUI BeIleCTBa: IUIABICHUE U KPHCTAIIH- N .
3auus
2.1.17 [IpeoOpazoBanue FSHEPTUH B (ha30BBIX MEpexoaax + +
2.2 TEPMO/IMHAMHKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpATypa + +
2.2.2 BayTpeHHss sHEprus + +
223 Temonepenada kak cmoco0 W3MEHEHHs BHYTpEHHEH »JHepruu 0e3 N n
cosepiueHust paboTbl. KoHBEKIMS, TEMIONPOBOAHOCTD, H3JIyUYEHUE
224 KoanuecTBo TemaoThI.
. + +
VY nenbHas TemnoémkocTs BemecTsa ¢: O = cmAT
2.2.5 V nesnpHas Temiora napoobpasosauus r: (J = rm
VnenbHas teriora miasnends A: Q = Am + +
V nesbHas TEMI0Ta cropanus tomisa q: O = gm
2.2.6 OnemeHTapHast pabora B TepMmoxuHamuke: A = pA) . Beruucnenne
paboThI o rpaduky mpouecca Ha pV-nuarpaMmme + +
2.2.7 IlepBrlii 3aKOH TEPMOJUHAMMKU:
O =AU, + 4, = (Uz _U1)+A12 n n
Anmnabara:
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Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 17/27
Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B [10OI1 COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb
0,=0= 4,=U-U,
2.2.8 Brtopoii 3ak0oH TepMOAMHAMUKH, HEOOPATHMOCTh + +
229 [TpuHnMne! AeicTBus TermnoBbix MamuH. KIT/I:
_ A3aum<n _ QHaI‘p _|QX0H| _ |onn| + +
n= = =1- =
QHarp QHan QHarp
2.2.10 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo
T -T T
maxn:nKapHo:MZI_x—on + +
THarp THarp
2.2.11 Vpasuenue temnosoro 6ananca: O, +Q, +0; +...=0 + +
3 VIEKTPO/THHAMHUKA
3.1 IJIEKTPUYECKOE 1IOJIE
3.1.1 OnexTpuzauus Tea U €€ MpOsBICHUs. DJNEKTpUdecKui 3apsan. /[Ba Buaa + +
3apsiia. DJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsll. 3aKOH COXPaHEHHS dJIEK-
TPUYECKOTO 3apsijia
3.1.2 BzaumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona: + +
_altlasl 1 afas
F=k = . :
r 4re,, r
3.1.3 DnekTpuyeckoe nosie. Ero neiicTere Ha 3JIeKTpUYECKUe 3apsibl + +
3.14 . - F + +
Hanps>k€HHOCTB AJIEKTPUUECKOTo NOJIs: F =
qnpo6m,n7[
[Tone Toueunoro 3apsina: £ =k % ,
r
OJHOPOJHOE I0JIC: E = const.
KapTtuns! 1uHMM 3THX MoJIEH
3.1.5 IToTeHIMaNbHOCTD AIEKTPOCTATHYECKOTO MOJIA. + +
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Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 18/27
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I10OOII COO
IJIEMEHTA 0a3086b1ll YpoBeHb | yenyONéHHbII YPOBEHb
Pa3HoCTh NOTEHIIMANIOB U HANPSKEHUE:
4, =40, = 9,)=—qAp=qU .
[ToreHIManpHas SHEPrUs 3apsa B IEKTpocTaTHIecKoM none: W = q@.
[loTeHIHaI 3IeKTPOCTATHICCKOTO TMOJLL: (p = w .
q
CBs13p HaNpsKEHHOCTHU TOJIL M PA3HOCTU MOTEHIUAIOB JUIsl OJHOPOAHOIO
aJeKTpocTarnueckoro nojsi: U = Ed .
3.1.6 [IpuHUMI cyneprno3uuuy 3IeKTPUUECKHUX TOJEH: + +
E=E+E,+..., 0=0¢,+0, +...
3.1.7 [IpOBOIHUKYN B 3JEKTPOCTATUYECKOM IOJIE. Y CJIOBHUE PABHOBECHS 3apsI0B: - +
BHYTpU IpoBOoAHMKA F = (0, BHYTpM M Ha NOBEPXHOCTH NPOBOJHUKA
¢ = const
3.1.8 JIMdeKTpuKN B 3JEKTPOCTAaTHUECKOM MoJje. JluanekTpuueckas IpOHU- - +
1IAEMOCTh BEILIECTBA €
.. + +
3.1.9 KouzencaTop. DIeKTpoéMKOCTh KOHaeHcaTopa: C = -1 .
U
3 . ) SN
JEKTPOEMKOCTD IJIIOCKOr0 KOHAEHcaTopa: C = =eC,
d
3.1.10 [TapamiensHOE COeIMHEHNE KOHIEHCATOPOB: - +
q=qi+q+...., Uy =U,=..., Crppy =C, +Cy +..
[locnenoBarenpHOE COEIMHEHNE KOHIEHCATOPOB:
B o 1 1 1
U—U1+U2+..., ql—qz—..., C —?+C_+...
IOCI 1 2
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Komudukarop EI'2 2022 r. OU3UKA, 11 xmacc. 19/27
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I10OOII COO
IJIEMEHTA 0a3086b1ll YpoBeHb | yenyONéHHbII YPOBEHb
3.1.11 2 2 T n
OHeprus 3apsKEHHOT0 KOHAeHcaTopa: W, = qY. = cu -9
2 2 2C
3.2 34KOHB! IIOCTOAHHOI'O TOKA
3.2.1 Ag
Cwa toka: [ = — . Hocrostuusiii Tok: I = const
At At—0 + +
JI11sl MOCTOSIHHOTO TOKa ¢ = [t
322 VYcnoBus CyleCTBOBaHUSA MIEKTPUUECKOrO TOKA. . .
Hanpsxenue Uu DJIC £
3.23
3akon Oma mJig yyacTka uenu: [ = — + +
324 DIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCHUMOCTh COMNPOTUBICHUS OJHO-
POZHOTO MPOBOJIHUKA OT €T0 JUIMHBI M CEUEHUs. Y IeIbHOE CONPOTHUBIICHHUE
+ +
BeniecTBa. R =p—
3.2.5 Hcrounnku Toka. DJIC U BHyTpEeHHEE CONPOTHBIICHHE MCTOYHHMKA TOKa.
5 __ " CTOpOHHMX CHUJI + +
q
3.2.6 3akoH Oma A TOJHOM (3aMKHYTOW) AIIEKTPUYECKOU
£ E.r| + +
uenu: £ = IR+ Ir, orkyna [ = R
R+r
3.2.7 [TapannenbHOe coeAMHEHNE TPOBOAHHUKOB:
=L +L+.,U=U,=.., 1 :i+i+_“
Rnapann Rl RZ + +
[TociienoBaTenpHOE COEIMHEHUE IPOBOIHUKOB:
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I1OOII COO
3JIE€MEHTA 0a3086vlil ypogenv | yenyOnéHublll yposeHsb
uv=U,+U,+..,.1;=L~=.., Rnocn:Rl +R2 +...
3.2.8 PaGota snexrpuueckoro toka: A = [Ut
+ +
3akon J[xoymst — Jlenna: O = [*R¢
329 AA
MOIIHOCTB 3JIEKTPUYECKOTO TOKA: P = —— =JU.
At At—=0
TennoBas MOIIHOCTB, BbIAEIAEMAas HA PE3UCTOpE:
2, U? + +
P=I"R=—-.
R
MomnocTs HCTOUHHKA TOKa: P = % V!
At At—0
3.2.10 CBoOOIHBICE HOCUTENHM JJCKTPUYCCKUX  3apsA70B B  MPOBOJAHHUKAX.
MexaHu3Mbl IPOBOAMMOCTH TBEPIBIX METAIUIOB, PACTBOPOB U PacCIJIaBOB - +
3JIEKTPOJUTOB, ra3oB. [lonynpoBognuku. [1o1ynpoBOTHUKOBBIN TUO
33 MATHUTHOE I1OJIE
3.3.1 MexaHn4eckoe B3aWMMOJCHCTBHE MarHuToB. MarHutHoe mose. Bekrtop
MarHuTHOM WHAYKUMH. IIpyHIMI Cynepno3suuuy MarHUTHBIX IIOJIEH:
B= El + Ez +.... Jluaum wmarnutHOro mnossa. KaprtmHa nuHUN 1ONIA * *
MOJIOCOBOTO M MOAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
332 OmneiT Opcrena. MarauTHoe mnose npoBOAHHMKA ¢ TokoM. KapTunHa nunHwmii
MOJIsI JJIMHHOTO MpPSMOTO TMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO + +
IPOBOJIHMKA, KATYIIKU C TOKOM
3.33 Cuna Amnepa, €€ HallpaBJICHUE U BEJINYUHA:
F, =IBlsin0o, rne o — yron Mexay HampaBICHHEM IIPOBOJHHKA + +
¥ BEKTOPOM B
3.34 Cuna Jlopenna, e HampaBieHWe W BenudmHa: [ Top = ‘q‘UB sina, + +
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I1OOII COO
3JIeMeHTa 0a306biil ypogeHs | yenyONEéHHbI YPOBEHb

e o — yroi Mexay BeKTopamMu U M B. JIBUKeHUe 3apsSyKEeHHON YaCTHIIbI
B OZJHOPOJHOM MarHUTHOM TI0JIE

3.4 IJIEKTPOMATHUTHAA HH/IYKIIHA

34.1 IToTox BekTOpa MarHUTHOM WHAYKIUU: - / B
® =B,S = BS cos o 4
a; + +

342 SIBnenue anexkrpoMarHuTHOM HHAYKIUK. DJIC uHAyKIHMH + +
343 3aKOH 3JIEKTpOMarHuTHON uHAykuu dapases:

— A(I) — _q)! + +

i At t
At—0

344 OJC wHAyKIMH B TPSIMOM MPOBOAHHMKE IJIMHOW [, IBIXKYIIEMCS CO

CKOPOCTBIO D (17 11 ) B OJIHOPOJIHOM MarHUTHOM TI0JI€ B:

: = + +
E|=Blvsina, rae o — yrom mexmy BekTopoM B U IUIOCKOCTBIO,

B KOTOpOIi exxaT BekTopsl [ Uv ;eciu [ 1B uo L B, 10 ‘6‘1‘ = Blv
34.5 [IpaBuiio Jlenna + +
34.6 ()

WNHayKTHBHOCTD: L = 7 ,amu @ = L1,

AI + +
Camonnaykuusi. DJIC caMOUHIYKIINK: Ssi =—L— =-—LI"
! At—0

© 2022 denepanpHas ciryk0a 1Mo Ham3opy B chepe oOpazoBaHUs U HAYKU



Komudukarop EI'2 2022 r. OU3UKA, 11 xmace. 22/27
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B [10OI1 COO
IJIEMEHTA 0a3086b1ll YpoBeHb | yenyONéHHbII YPOBEHb
3.4.7 LI
DHeprus MarHUTHOTO MOJIS KaTyIIKH ¢ Tokom: W, = —— + +
3.5 OJIEKTPOMAI'HUTHBIE KOJIEFAHUA U BOJIHBI
3.5.1 Konebarensubrit KoHTYp. CBOOOIHBIE AIIEKTPOMArHUTHEIC
Kosie0aHus B 1eaJIbHOM KojeOaTelbHOM KOHTYpE: c 3L
q(1) =, sin( ot + @)
I(t)=q,=wq,, cos(wt+¢,)=1_ cos(wr+q@,)
+ +
2n |
Dopmyna Tomcona: 7 =2ny/LC, OTKy1a = — = ——.
' +LC
CBsi3b aMIUIMTYZIBI 3apsfia KOHJIEHCATOpa C aMIUIUTYJOM CHJIbI TOKa IPHU
CBOOOIHBIX AJIEKTPOMATHUTHBIX KOJEOAHUSX B UICAIILHOM KOJebaTeIhHOM
KOHTYypE: ¢, . ="
Q)
3.5.2 3aKOH COXpaHEHUs YHEPTUH B UICATLHOM KOJIeOaTEIbHOM KOHTYPE:
2 2 2 2
cU N LI _ CU,. . 3 Ll _ const + -
2 2 2
3.5.3 BrInykIeHHBIC JIEKTPOMAarHUTHBIE KoseOaHus. Pezonanc — +
354 [Tepemennbrii Tok. I[Ipow3BoacTBO, mepemada W TMOTPEOJICHUE DSIEKTPH- B n
YECKOU YHEPTUHU
3.5.5 CBoMcTBa 3JICKTPOMAarHUTHBIX BOJIH. B3aumMHasi opueHTalus BEKTOPOB N n
B 2JICKTPOMAarHMTHOM BOJIHE B BaKyyMe: E1LBLG.
3.5.6 [lIxama 37€eKTpOMAarHUTHBIX BOJH. [[pUMeHEHHE AJIEKTPOMArHUTHBIX BOJIH n n
B TEXHHUKE U OBITY
3.6 OIITHUKA
3.6.1 \ [IpsimonrHENHOE pacpoCTpaHEHHE CBETA B OJTHOPOJIHOM cpene. JIyu cera + +
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Kon
pa3jiena

Kon DJICMEHTBI COJeP/KAHNS, IPOBEpPsieMble 32 JAHUSIMH IK3aMEHAMOHHOI padoThI
KOHTPOJ/IHN- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3numii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B I1OOII COO
IJIEMEHTA 0a3086blll YpoBeHb | yenyONéHHbII YPOBEHb
3.6.2 3aKOHBI OTPAKEHHS CBETA + +
3.6.3 [TocTpoeHne n300paXkeHU B IIIOCKOM 3epKalie + +
3.6.4 3aKOHBI MTPEJIOMJICHHUS CBETA.
Tpenomenue ceeta: 71, Sin 0L = n, sin 3 m
p i ) . o
AGCOMIOTHBIN NOKa3aTesb MPETOMIICHHUS:
c p
naﬁc = n2
v
OTHOCHTENBHBIN NIOKA3aTENb IPETOMIICHUS: + +
n, v
— -2 _ "
nom - -
n’l U2
XoJ1 1y4deit B Ipu3Me.
CooTHoOIIEHHE YacTOT M COOTHOLIEHHWE JJIMH BOJIH IIPU IEPEXOAE
MOHOXPOMAaTHYECKOIO CBETa 4Yepe3 IPaHUIly pasfesla JByX ONTHYECKHX
Cpen: vV, =V,, mA; =n,\,
3.6.5 [lonmHoe BHyTpeHHee orpaxenue. [Ipenens-
HBIN yTOJI ITOJTHOIO BHYTPEHHETO OTPAKEHUSL: n,
Il n
. _ b n .- B .
sina,,, = = B i
OTH 1 1
(lnp
3.6.6 CoOuparomye U paccenBaromue JuH3bl. ToHkas nuH3a. PoKycHOe paccTos-
+ +

. 1
HUE U ONITUYECKAsd CUJIa TOHKOU JIUH3EL: [) = —
F
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Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B [10OI1 COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb
3.6.7 dopMya TOHKOM ITMH3BI: id T
I 1 1 )
— =
d [ F H Ja
VYBenuuenune, 1aBacMoe JTUH30M: h + +
h AN
F = —= i
H d f
A 74
3.6.8 Xop myda, TPOILIEAIIET0 JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. Iloctpoenne u300pakeHUN TOYKM M OTpe3Ka MPSMOi - +
B cOOMpAarOIIMX M pacCEMBAIOUINX JIMH3aX U UX CUCTEMAX
3.6.9 dotoannapaT Kak onTHYecKuil mpubop. I'1a3 kak onTuyeckas cucreMa + +
3.6.10 HNurtepdepentus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBHS HAOIIOICHHS
MaKCUMYMOB 1 MUHMMYMOB B UHTeP(EPEHIIMOHHON KapTHHE OT JBYX CHH-
(a3HBIX KOT€pEHTHBIX HCTOUHUKOB:
A
MakCUMyMbl — A=2m—, m=0,£1,£2,£3, ..., * *
A
MUHUMYMBI — A = (2m + 1)5, m=0,£1,+2,%+3, ...
3.6.11 Hudpaxkuus csera. udpaxknronHas pemeérka. Y ciaoBrue HaOI0AeHUS T1aB-
HBIX MaKCUMYMOB IPHU HOPMAJIbHOM MaJI€HUH MOHOXPOMATUYECKOTO CBETA N N
C IJTUHOM BOJIHBI A Ha PEHIETKY C TIEPUOJIOM d:
dsin@, =mA, m=0,£1,+2,+3 ..
3.6.12 Jucnepcus cBera + +
4 OCHOBbI CIELTHAJILHOH TEOPHH OTHOCHTEJ/IBHOCTH
4.1 NuBapuaHTHOCTH MOMYJISI CKOPOCTH CBeTa B BakyyMme. [IpuHIun otHocu- n n
TEJIBbHOCTH DUHIITEIHA
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Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyeMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B [10OI1 COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb
2
4.2 DHeprus CBOOOJHON YaCTHUIIBI: F — me
v2
I=-3
c
= - +
- mv
WMiysibe yacTuibl: p = =
-2
c
4.3 CBs13b MacChl ¥ SHEPTHH CBOOOIHOM YACTHUIIBI:
Ez—(pc)zz(mcz)z. _ +
DHeprus MoKosi CBOOOTHON YacTHIIBL: F 0 = mc 2
5 KBAHTOBAA ®U3UHKA
5.1 KOPITYCKYJIAPHO-BOJIHOBOU JIVAJTU3M
5.1.1 ['unote3a M. [1nanka o kBantax. ®opmyna [Inanka: £ = hv + +
5.1.2 hc
®otousl. DHeprust potona: £ = hv = N = pc.
E_hv_h " i
Wmnynec porona: p=—=—=—
ol Yoo ¥
5.1.3 dororpdext. Onwitel A.I'. CtoneroBa. 3akonsl hoTodddexra — +
5.14 VYpaBHenue DiinreiiHa 11 GotorddexTa:
E(I)OTOHa = ABI:IXOI[a + EKI/IH max >
hc hc
rae EQ)OTOHa = hV = 7 4 ABLIXOL[a = hV Kp = 7L_ ’ + +
Kp
2
mvmax J—
KmE max - eU3an
5.1.5 BonnoBele cBoiicTBa yactull. BoaHel ne bporins. , ,
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Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B IIOOII COO
IJIEMEHTA 0a3086b1ll YpOBeHb | yenyONéHHbII YPOBEHb
JlnvHa BosiHbI fe bpoiiisa IBUXKYIIENCS YaCTULIBL: A= ﬁ = i .
p mv
KopmyckymasipHo-BosiHOBON nyanu3m. Jludpakiuus >71€KTPOHOB Ha KpHC-
Tajiax
5.1.6 JlaBnenue cBera. JlaBieHue CBETa Ha IMOJHOCTHIO OTPAKAIOLLYIO TOBEPX- 3 .
HOCTb M Ha MOJHOCTHIO MOTJIOIIAOITYI0 IOBEPXHOCTh
5.2 DQU3UKA ATOMA
5.2.1 [InanerapHast MoJieIb aTOMa + +
522 [Toctynatel Bopa. W3nyuyenue u morjomieHne (GOTOHOB TPHU IEpexojie
aTOMa € OJTHOT'O YPOBHS DHEPTUU HA JPYTOM:
he + +
hv,,, . =|E, - E,,|
mn
523 JIuHeiyaThie CIEKTPHI.
CrniekTp ypoBHEH 3HEpPruu aToMa Bo0poAa: N N
G T R
n
5.2.4 Jlazep - +
53 DQU3UKA ATOMHOI O AJIPA
5.3.1 Hyxnonnas monens siapa I'eiizen6epra — MiBanenko. 3apsia aapa. MaccoBoe + +
yuciio sapa. Mzorormsl
53.2 OHeprus CBsA3M HyKJIOHOB B siipe. SInepHble cuibl + +
533 Hedext maccet sipa 5X: Am =Z -m , + (A-Z)-m, - M yoa + +
534 PannoakTMBHOCTE.
Anba-pacnan: 5 X—5 3Y + jHe.
bera-pacnan. + +
DIeKTPOHHBIN B-pacma: ?X—) Zle + _(l)e +V,.
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Kon Kon DJIeMEHTBI CO/IepPKAHMS, IPOBepsieMble 3aJaHUAMH IK3AMEHAIMOHHOH padoThl
pa3xena | KOHTPOJIH- ®enepanbHbIii KOMIIOHEHT IOCy1apCTBEHHOT0 00pa30BaTeIbHOIO Hammuue no3nnmii ®K I'OC
pyemMoro CTaHAapTa cpeaHero (MoJHOro) od1ero 0opa3oBaHusA B IIOOII COO
3JIeMeHTa 0a306biil ypoGeHs | yenyONEéHHbI YPOBEHb
Iosurponnsiii B-pacnan: 5 X — AY + e +v,.
['amma-usnydeHue
53.5 ot
) _ T + +
3aKkoH paJroaKTUBHOTO pacmana: N (t) =N, -2
5.3.6 Snepubie peakuuu. [lenenne u CUHTE3 AP + +
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