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Koaunduxarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHHUS OCHOBHOI
00pa3oBaTeJILHON MPOrpaMMBbl cpeIHero o001ero 00pa3oBaHus U IJIEMEHTOB
cojiepKaHus U151 IPOBeeHHs e[IMHOr0 rocy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

Komndukarop cocraBieH Ha OcHOBe (eaepaqbHOTO T'OCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa cpexHero obmiero oOpasoBanus (manee — GI'OC)
(npuka3 MunuctepcTBa npoceuieHust Poccuiickoii ®@enepaunu ot 12.08.2022
Ne 732  «O BHeceHMHM W3MEHEHUH B  (eAcpalibHBI  TOCYIapCTBEHHBIN
00pa30BaTeNbHBIM CTaHAAPT CPEAHET0 O0mero o0pa3OBaHMS, YTBEPIKAEHHBIN
npuKa3oM MuHHCTepCTBa o00pa3oBaHuss W Haykd Poccuiickoit ®eaepannu
ot 17.05.2012 Ne 413») u (enepanbHOil 00pa30BaTENbHON TPOrpaMMbl CPEITHETO
obmero oOpaszoBaHusi (mpuka3 MuUHHCTEpPCTBA MpOCBElIeHUs — Poccuiickoi
@emeparun ot 18.05.2023  Ne371 «O6  yrBepxknmeHHH  (enepaabHON
00pa3oBaTebHOM HpOrpaMMBI CpemHero o01ero 00pa3oBaHUD
(C IBMCHEHUSIMN)).

Komngukatop oTpakaeT NpeeMCTBEHHOCTh IIPOBEPSIEMBIX IIPEIMETHBIX
TpeOoBaHHI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENILHONW IPOTpaMMBI
cpenHero obmero obOpazoBaHuss Ha ocHoBe PI'OC 2012r. u u3MEeHEHHOTO
B 2022 r. ®I'OC.

Komudukarop cocTout U3 TpEX pazaesnos:

— pasgen 1. «IlepedeHs npoBepseMBIX TpeOOBaHMIT K pe3ynbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl CpeTHEro 0011ero 0Opa3oBaHus MO
¢busnke»;

— paszgen 2. «IlepedeHp DIIEMEHTOB COJEp)KaHUs, MPOBEPSEMBIX Ha EIHMHOM
TOCYIapCTBEHHOM SK3aMEHE IO (hH3HKeE»;

— pasnen 3. «OTpaxkeHHEe B COJCP)KAHHM KOHTPOJBHBIX H3MEPHTEIBHBIX
MaTepHatoB JIMYHOCTHBIX pe3yIbTaToB OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON POTPaMMEBI CPEITHET0 00IIETO 00pa30BaHUMY.

B xommdpukaTop He BKIIOYEHBI TpPeOOBAaHMSA K pe3yNbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHOIl IMpOrpaMMBl  CpenHEro oomero oOpa3oBaHMs
Y DJIEMEHTBHl COJep)KaHMs, JOCTH)KEHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO
B paMKaX TOCYAapCTBEHHON UTOTOBOM aTTEeCTAIIHH.
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Pazgean 1. [lepeyennb npoBepsieMbIX TPeOGOBaHUH K pe3yJibTaTaM 0CBOEHMS
OCHOBHO# 00pa3oBaTe/IbHON NPOrpamMMbl cpeHero 0611ero 00pa3oBaHust
no Qpusnke

B Ttabmuue 1 npuBenén cocraBieHHbI Ha ocHoBe 1. 8§ ®I'OC mepeueHb
IpoBepseMbIX TPpeOOBaHUII K MeTalpeIMETHBIM pe3yNIbTaTaM OCBOEGHHUsS OCHOBHON
00pa3oBaTenbHON MPOrpaMMBbI CPEIHEr0 00IIero 00pa3oBaHusl.

Tabauya 1
Kon IMpoBepsieMble TpeOOBAHUS K MeTanpeIMeTHbIM
NPOBEPSIEMOro pe3yJbTaTaM 0CBOEHUsI OCHOBHOI1 00pa3oBaTe/ILHOI
TpeOoBaHUA TMPOrpaMMBbl cpe/IHero od1ero 00pa3oBaHus
1 Ilo3naBaTenbHble YY ]|

1.1 bazosvie nozuueckue oelicmeus

1.1.1 VYcraHaBiuBaTh CYIIECTBEHHbBI NpPU3HAK WJIM OCHOBAHUA JUIS
CpaBHEHHsI, KJTacCU(UKAIMU B 0000IIeHHS

1.1.2 BbIgBAATE 3aKOHOMEPHOCTH W MPOTHUBOpPEUUs B paccMarTpH-
BAEMBIX SIBJICHHSIX

1.13 CamocTroaTeTbHO (OPMYNHUPOBATh U aKTyalH3HPOBATh MPO-

O1eMy, paccMaTpHBAaTh €€ BCECTOPOHHE;
OINpEeENATh LENU AEATENbHOCTH, 3aJaBaTh MapaMeTpbl U KpH-
TEPUU UX JOCTHKCHUS

1.1.4 BHOCHTBE KOPPEKTHBEI B ISSATEIBHOCTD, OLICHUBATH COOTBETCTBHE
pe3yabTAaTOB LEJSM, OLICHUBAaTh PHUCKU IOCIECACTBUH 1es-
TEIFHOCTH

1.1.5 Pa3BuBaTh KpeaTuBHOE MBIIUIEHUE NPHU PEHICHUH >KU3HEHHBIX
npobieM

1.2 bas3zogvie uccnedogamenvckue oelicmeus

1.2.1 Brnaners HaBblKkaMH Y4eOHO-HUCCIIEOBATEILCKOW U IPOEKTHOH
JIeSITENbHOCTH, HAaBBIKAMU Pa3pelIeHus mpobieM

1.2.2 OBnajeHue BHJAMU JAEATEIBHOCTH IO IOJYYEHUIO HOBOIO

3HAHMS, €r0 MHTEpIpeTaluy, NpeoOpa3oBaHUI0O U NMPUMEHEHUIO
B Pa3NIMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHUCIE MPU CO3NAHHUU
Y4eOHBIX H COIMATBHBIX MPOSKTOB

123 DOpMUPOBAHUE HAYYHOI'O THUIIA MBIIUICHUS, BIaJCHUE HAy4YHOU
TEPMUHOJIOTUEH, KJIIOUEBBIMU IOHITUSIMH U METOJAMU
1.2.4 BBIABIATE NPUYMHHO-CIIEACTBEHHBIE CBSA3U U aKTYyaJlU3UPOBATH

3a/1auy, BBIIBUTATh TUIIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTBI
JUTSL IOKa3aTebcTBa CBOMX YTBEPXKACHUM, 33a/aBaTh MapaMeTphbl
U KPUTEPUH PELICHMUSI

1.2.5 AHanu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHHUsS 3aJ[aud pe3yiib-
TaTbl, KPUTUYECKU OLEHWBAThb UX JOCTOBEPHOCTH, IPOTHO3M-
pOBaTh U3MEHEHHE B HOBBIX YCIOBHX

© 2025 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKU




Komuduxarop KM EI'D 2025 r. OU3UKA, 11 kmace. 4/31

Kon
NMPOBEPSIEMOT0
TpeOGoBaHHs

IIpoBepsieMmble TpeGOBaHUSI K MeTaNPeAMETHBIM
pe3yJbTaTaM 0CBOEHHUsI OCHOBHON 00pa3oBaTe/LHOM
NPOrpPaMMBbl CpeIHero o0uiero oopasoBaHus

1.2.6

YMeTb nepeHOCUTh 3HaHKS B IO3HABATEIbHYIO U MPAKTHUECKYIO
00TacTH )KU3HEACATENBHOCTH;

yMETh HMHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX O00-
JIacTeH;

OCYIIECTBIISITh IIEJCHANPABICHHBIH TONCK MepeHoca CpPeACTB
1 c1toco00B JIeHCTBHS B TPO(HECCHOHANBHYIO CpEay

1.2.7

CrocoOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY [OHCKY
METOJ/IOB PEUICHHUS MPAaKTUUECKUX 3a/ad, MPUMEHEHUIO pa3iind-
HBIX METOJIOB ITO3HAHWSI;

CTaBUTh W (PopMyJNMpoBaTh COOCTBEHHBIC 3ala4yu B 00pazo-
BAaTENBHOM JEATEIbHOCTU M )KU3HCHHBIX CUTYAIHAX;

CTaBUTh NPOOJNIEMBI U 3aJaduM, NOMYyCKAIOUIHE albTepPHATHBHBIC
peLIeHHs;

BBIJIBUTaTh HOBBIC HJCH, IpEUIAaraTh OPUTHHAIBHBIC MOJXObI
Y pEIIeHHUS;

pa3pabaThiBaTh IUIAH PEHICHUs NpoOJeMbl ¢ yd4€TOM aHanm3a
MMEIOIIUXCSI MATEPHATIBbHBIX M HEMAaTEePHaJIbHBIX PECYPCOB

1.3

Paboma c ungpopmayuei

1.3.1

Bnanerp HaBbIKaMU TONYyYeHHS HHPOPMALUH H3 HCTOYHHKOB
pa3sHbIX TUIIOB, CAMOCTOSTENBHO OCYILECTBISTh IIOUCK, aHAJIM3,
CHUCTEMaTU3alMI0 U HHTEPIpeTalnio MH(GOpManuu pas3IudHbIX
BUIOB U (OPM MIPEACTABICHHS

1.3.2

CoznaBaTh TEKCThl B pasziM4YHBIX (opMmarax ¢ y4éToM Has3Ha-
4yeHHs HH(GOpPMAUHU U 1IENEBOH ayAUTOPHHU, BRIOUpAsi ONTUMAITb-
HYI0 (OpMY MPEICTABICHUS W BU3YaIH3aIlIUH

133

O1eHUBaTh JOCTOBEPHOCTh, JIETHTUMHOCTh HH(popMmanuu, eé
COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHYECKUM HOPMaM

1.34

Hcnonb30Bath cpeacTBa HHPOPMAIMOHHBIX U KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTHI B PEHICHHH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
Y OpraHU3aI[MOHHBIX 33/1a4 C COOJI0ICHHEM TPpeOOBaHHUiT SProHo-
MHUKH, TEXHUKU O€30MacCHOCTH, THTHEHBI, PEeCypcocOepexeHHs,
OPaBOBBIX W OTHYECKHX HOPM, HOPM HH(POPMAMOHHOM
0e30macHOCTH

1.3.5

Biiazers HaBbIKAMHM pacIO3HABaHMS M 3alIUThl MHGOPMALMH,
MH()OPMAIMOHHOH 0€30MaCHOCTH JINYHOCTH

KommyHukaTuBHble YY1

2.1

Obwenue

2.1.1

OcyuIecTBIsATh KOMMYHHKAITUH BO BCEX cepax KU3HH;
BJIAJICTh PA3JIMYHBIMH CII0OCO0AaMH OOILEHUS ¥ B3aMMOICHCTBUS

Pa3BépHyTO " JIOTUYHO H3JlaraTb CBOIO TOYKY 3pCHHSA C HUCIIOJIb-
30BAHUEM A3BIKOBBLIX CPEACTB
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Kon
NMPOBEPSIEMOT0
TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUSI K MeTaNpeIMETHBIM
pe3yJbTaTaM 0CBOeHHUsI OCHOBHOM 00pa3oBaTe/LHOM
NPOrpaMMBbl CpeIHero 0ouiero oopa3oBaHus

2.13

ApryMeHTUPOBAHHO BECTU JAUAJIOT

3

PeryasituBnbie YV /I

3.1

Camoopzanmauu}l

3.1.1

CaMOCTOSTETLHO OCYLIECTBJIATH IIO3HABATCIIBHYIO JICATCIIb-
HOCTb, BBISABJIIATH HpO6JI€MLI, CTaBUTh U Q)OpMyHHPOBaTI) co0CT-
BCHHBIC 3a1a4U B OGpaSOBaTCJ'II;HOﬁ JACATCIBbHOCTH U XKHN3HCHHBIX
CUTyaluAX;

JaBaTb OICHKY HOBBIM CUTYaAIlUAM

CaMOCTOATETbHO COCTABIATh IUIAH PEICHUS MpoOIeMBl C ydé-
TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH
U NPeIIOYTEHUH;

JienaTb OCO3HaHHBIM BBIOOP, apryMeHTHpOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh NIPHOOPETEHHBIH OIIBIT;

CIOCcOOCTBOBAaTh  (DOPMHUPOBAHUIO U MPOSBICHHIO ITHPOKOI
SPYIMIIMU B Pa3HBIX 0071aCTAX 3HAHUI

3.2

CamokormpoJip

3.2.1

J:[aBaTL OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTH KOPPCKTHUBHI B
ACATCIBHOCTb, OICHUBATH COOTBETCTBUEC PE3YJILTATOB LCIISIM

322

BrageTs HaBBIKAMH ITO3HABATENIFHON pepIEKCHH KaK OCO3HAHUS
COBEpLIAEMBIX JEHCTBUI U MBICIUTENBHBIX IPOLECCOB, HX
PE3yABTaTOB U OCHOBAHUIA;

UCTIONB30BAaTh HPUEMBI pedIeKCHu AT OIEHKH CHUTYallWH,
BBIOOpA BEPHOT'O PEIICHNS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS
0 UX CHUYKCHUIO

3.3

Omoyuonanvhulii unmennekm, Tpegnonararomuii chopmupo-
BaHHOCTB!

CaMOpETyJIMPOBaHUs, BKJIIOYAOLIET0 CAMOKOHTPOJb, YMEHHE
NPUHAMATH OTBETCTBEHHOCTH 3a CBOE ITOBEIEHHE, CIIOCOOHOCTH
aJanTUPOBAThCAd K SMOLMOHAIBHBIM M3MEHEHUSM U NPOSBIATH
TMOKOCTbh, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHUBALMY, BKIIOYAKOMIEH CTPEMJIEHUE K JIO-
CTH)KEHUIO 1IeJI M YCIeXy, ONITUMU3M, HHULIMATHBHOCTh, YMEHHE
JIEHCTBOBATh, UCXOJISI U3 CBOMX BO3MOXKHOCTEH
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B tabnuue 2 npuBenéH cocraBieHHbI Ha ocHOBe M. 9.12 m3menénHoro B 2022 r. ®I'OC nepedeHb NPOBEPSIEMbBIX

TpeOOBaHMUI K IPEIMETHBIM pe3yjIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM NMPOrpaMMBbI CPEIHEr0 OO0IIEero oOpa3oBaHMsL.
B tabnaune 1.2 noka3zaHo, 4ro TpeOOBaHUS K MPEAMETHBIM pe3yjbTaTaM u3 u3MeHéHHoro B 2022 r. OI'OC sBastorcs
IPEEMCTBEHHBIMU U JI€TaTu3UpyIoT (hopmynupoBku TpedoBanuii uz ®I'OC 2012 r.

[IpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METANPEAMETHBIMU Pe3ybTaTamMu (U3 TabIuLbI 1).

Tabnuya 2
Kon IIposepsiembie TpeOGOBaHUS K NPEIMETHBIM Yposenn Meranpex | O0600ménnbie popmyInpoBKH TpeOOBAHMIT
NnpoBepsi | pe3yJibTaTaM OCBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHOM npeAMeTHBIX MEeTHBIN K NPeIMeTHBIM pe3yabTaTamM
eMOoro NPOrpaMMbl CpeiHero o0mero 00pa3oBaHus HA OCHOBE TpeOoBaHuU pe3yabTar 3 ProcC 2012 r.
TpedoBa u3MeHEéHHOro B 2022 r. ®I'OC dIrocC
HHSA
1 ChopMupoBaHHOCTb yMEHHH pacro3HaBaTh (U3HUECKHUE bY,VVy MII 1.1.2; | ChopMUpPOBaHHOCTb YMEHHUS IPUMEHATH MOy~
ABJICHHS (TTPOLIECCh) U OOBSACHITh UX HAa OCHOBE M3YyUYE€H- 1.1.3 YEHHBIC 3HAHWUS I OOBSCHEHUS YCIOBUU
HBIX 3aKOHOB NpOTEeKaHUs (PU3NYECKUX SIBICHUI B MpUpOJE
U0 TPUHATHS NPAKTHUYECKUX — peIIeHUi
B noBceiHeBHOM xu3HH (BY/YY)
2 Brnanenue ocHoBomonmaralomMu (GU3NIECKUMU  TTOHSITH- bY,VVy MII Bnanenue ocHoBomosararomuMu (pU3NUEcKu-
SMU W BEIMYMHAMH, XapaKTepU3YIOIUMH (U3NUECKHE 1.1.1-1.1.5 | My NOHATHUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
IIPOLIECCHI U TEOpUSMH; YBEPEHHOE IIOJIb30BaHUE (PH3H-
YECKOM  TEPMHUHOJOTMEW U  CHUMBOJMKOU
(BY/YY)
3 ChopMupoBaHHOCTh YMEHHH NPUMEHATH 3aKOHBI KIac- bY,VVy MII ChopMupoBaHHOCTh YMEHHSI IPUMEHATH IOJTY-
CUYECKOW MEXaHWKH, MOJICKYJSIPHOH (U3UKH U TEPMO- 1.1.1-1.1.5; | ueHHble 3HaHUS JUIsI OOBACHEHHS YCIOBHIA
JUHAMUKH, 3JIEKTPOJMHAMUKH, KBAHTOBOM (U3MKHM AJs 1.2.3 NpOTEeKaHUsl (PU3NYECKUX SIBICHUI B MpUpOjE

aHaM3a U OOBSCHEHHUS SIBIICHUI MHKPOMEpA, MaKpOMHpa
¥ Meramupa, pa3indarh YCIOBHs (TpaHMIBI, 00IAaCTH)
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHHMATh BCEOO-
MUl xapakTep (QpyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEH-
HOCTh HCIIOJIb30BaHUSI YAaCTHBIX 3aKOHOB; aHAIM3UPOBAThH
(u3HYecKre MPOIECcCHl, UCTIONB3YsI OCHOBHBIE TIOJ0KEHHS,
3aKOHBI U 3aKOHOMEPHOCTH

Y JIJISL IPUHATHS TTPAKTUYCCKUX PEIICHHIA B TI0-
BceaHeBHOM xu3HU (BY/VY)
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Kon IIpoBepsiemble TpeOOBAHUSA K PEAMETHBIM Yposenn Mertanpen | O600ménnbie popmyanpoBKH TpeOOBaAHMIT
nposeps pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM npeaMeTHbIX METHBIH K NpeIMeTHBIM pe3yJibTaTaM
eMOro NMPOrpaMMbl CpeiHero o0mero 00pa3oBaHus HA OCHOBE TpeOOBaHUMH pe3yJbTar u3 ®IrocC 2012 r.
TpedoBa usMeHénHoro B 2022 r. ®1'OC orocC
HHSA
4 ChopMUpOBaHHOCTE YMEHHUSI pa3iudaTh YCJIOBUS MpUME- bY, VY MII ChopMHUPOBAHHOCTh yMEHUSI MPUMEHATH TO-
HUMOCTH Mojened (U3NYecKuX Tela M IpOoLeccoB (sB- 1.1.1-1.1.5 | myueHHble 3HaHUS A7 OOBSICHEHUS YCIOBUH
JICHUH) npoTeKaHusi (pU3MUECKUX SIBJICHUI B IpUpOJe
W IS IPUHATHS IPAKTUYECKUX PEIICHUN B II0-
BcetHeBHOM xu3HH (BY/VYVY)
5 CchopMupoBaHHOCTh YMEHMsI pelllaTh pacu€THBIC 3a7auu bY, VYV MII ChopMupoBaHHOCTb YMEHHMSI pemiath (huzndec-
C SIBHO 33/IaHHOW W HESBHO 33JaHHOW (PU3MYECKO Moje- 1.1.1-1.1.5 | xue 3amaun (BY/YY)
JbI0: HA OCHOBAaHMM aHAJM3a yCJIOBUS BbIOMpaTh (huzndec-
KHE MOJENM, OTBEYaloulre TpeOOBaHUSAM 3a/layu, MpuMme-
HATb (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI
(du3nYeCKUX TEOPU MPH UCTIOIb30BAaHUM MATEMAaTUYECKUX
METOJIOB pEIICHUs 3ajay, MPOBOAUTH Pacd€Tbl Ha OCHO-
BaHUU HMEIOLIUXCS JAHHBIX, aHAJIU3UPOBATh PE3yJbTAThI
Y KOPPEKTUPOBAaTh METOJbl PEUICHUs C Y4ETOM IIOJydYEH-
HBIX pe3yJIbTaTOB
6 Pemate kadecTBeHHBIE 3a7aud, TpeOyrollyue NPUMEHEHUs bY, VYV MII ChopMupoBaHHOCTb YMEHHSI peniath huzndec-
3HaHUI W3 Pa3HBIX Pa3/eioB HIKOJBHOTO Kypca (hHU3HKH, 1.1.1-1.1.5 | xue 3amaun (BY/YY)
a TaK)ke MHTErpalluy 3HAaHUW W3 JPYrUX NPEIMETOB ec-
TECTBEHHOHAYYHOTI'0 IIMKJA: BBICTPAUBATh JOTHUYECKYIO LIe-
IIOYKY pacCyKICHHM C ONOpPOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS
7 Bnanenue 0OCHOBHBIMM METOAAMU HAYyYHOT'O MO3HAHUS, UC- BY, VY MII Bnanenue ymeHusMU BbIIBUTaTh TMIIOTE3Bl HA
M0JIb3YEMBIMH B (PU3UKE: IPOBOJUTH MPSMbIE U KOCBEHHBIE 1.2.1-1.2.7 | ocHOBe 3HaHMs OCHOBOIOJATralOIIUX (pusmuec-

N3MCPCHUSA (I)I/ISI/I‘ICCKI/IX BCIINYHH, BLI6I/Ip8.$[ ONTUMAJIbHBIN
croco6 HU3MCPCHUA MW HCIOJIB3YysA HW3BCCTHBIC MCTOAbI
OLICHKHU HOrpeHIHOCTeﬁ I/ISMCPGHI/II\/’I, IpoOBOAUTL HCCIICAO-
BaHHE 3aBHCHUMOCTCH (1)1/13PIIICCKI/IX BCJIIMYHUH C HUCIIOJIb30BaA-
HUCM IIPAMBIX HSMCpeHI/Iﬁ, OOBSACHSATH IMMOJIYUCHHBIC PC-
3yJbTaThl, UCIIOJIb3YyA (bmnqecxne TCOpHH, 3aKOHBI U I10-
HATUA, U ACJTaThb BBIBOJBI, CO6J'IIOI[8.TB ImpaBujia Oe3omac-

KX 3aKOHOMEpPHOCTEH M 3aKOHOB, MPOBEPSTH
UX DKCIEPUMEHTAIBHBIMUA CpPEICTBaMH, (op-
MyJHpyst nenb uccienoBanus (bY/VY);

BIIaJICHUE METOJaMU CaMOCTOSITEIBHOTO ILIa-
HUPOBAHMS U MPOBEICHUS (PUIUUECKUX DKCIIe-
PUMEHTOB, OIUCAHUS M aHAJIH3a TOJYYCHHOU
U3MEPHUTENbHOW HWH(OpMAIMU, ONpeACICHUs
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Kon IIpoBepsiemble TpeOOBAHUSA K PEAMETHBIM Yposenn Mertanpen | O600ménnbie popmyanpoBKH TpeOOBaAHMIT
nposeps pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM npeaMeTHbIX METHBIH K NpeIMeTHBIM pe3yJibTaTaM
eMOro NMPOrpaMMbl CpeiHero o0mero 00pa3oBaHus HA OCHOBE TpeOOBaHUMH pe3yJbTar u3 ®IrocC 2012 r.
TpedoBa usMeHénHoro B 2022 r. ®1'OC orocC
HHSA

HOTO TpyJa IpH IPOBEIEHUU HCCIENOBAaHUN B paMKax JIOCTOBEPHOCTH  TOJYYEHHOTO  pe3yjbTara
yu4eOHOro SKCIepHUMEHTa M Yy4eOHO-HCCIel0BaTeIbCKON (BY/YY)
NEeSITETPHOCTH C  HWCIOJB30BAaHUEM HU(PPOBBIX H3MEPH-
TEJBHBIX YCTPOHUCTB U JJA00OPATOPHOTO 000PYTOBAHHMS

8 CdopmMupoBaHHOCTh YMEHUN aHAIU3UPOBATh U OLICHUBATh bY, VYV MII CdopmupoBaHHOCTh YMEHHUI MPOTHO3UPOBATH,
HOCJEACTBHUSI OBITOBOM M TPOM3BOJCTBEHHOM J1esATElNb- 1.2.1-1.2.7 | aHanu3upoOBaTh U OLIEHUBATH MOCIEICTBUS Obl-
HOCTH Y€JIOBEKA, CBSI3aHHOM ¢ (pU3MUECKUMHU IpoLieccaMu, TOBOW W NPOU3BOJCTBEHHON JAESITEIBbHOCTU
C MO3UILMHA 3KOJOTMYECKON 0€30IacHOCTH; MpeACTaBICHUI YesoBeKa, CBA3aHHOW ¢ (PM3UYECKHUMU IMpoliec-
0 palMOHAILHOM MPUPOJOINOIb30BAHUM, & TAKXKE pazyM- caMHu, C MO3UIUI HKOJIOrMYecKoil Oe3omac-
HOM MCIIOJIb30BAHUM JIOCTH)KCHUM HAyKU W TEXHOJOTHM Hoctu (BY/VYY)
JUIsl JAIbHEWIIEro pa3BUTHSI YEIOBEYECKOT0 00IIeCTBA

9 OBnajgeHue pa3nu4yHbIME criocobamu paboTsl ¢ MH(OpMa- bY,VV MII ChopMupoBaHHOCTb COOCTBEHHOW MO3UIIUH TIO
nueil (U3MYECKOro COJIEp)KaHus C HCIIOJIb30BAHMEM CO- 1.3.1-1.3.5 | oTHOmeHUIO K pu3HUecKoi MHPOPMALIUH, TO-
BPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTUN; pa3BUTHE JTy4aeMoi n3 pa3HbIX UCTOYHUKOB (BY/YY)
YMEHUM KPUTUYECKOTO aHaJIW3a U OLEHKU JOCTOBEPHOCTH
noJjy4aeMoil nHpopmanuu

10 CdopmMupoBaHHOCTh YMEHHUH MPUMEHSATH OCHOBOIIOJAra- bY,VVy MII CdopMHpOBaHHOCTh CUCTEMBI 3HAaHUW 00 00-

IOIME aCTPOHOMUYECKUE MOHSTHS, TEOPUH U 3aKOHBI IS
aHaM3a U OOBSICHEHUS (PH3UIECKUX TPOIECCOB, TIPOUCXO-
JAIIMX Ha 3BE37aX, B 3BE3MHBIX CHUCTEMaX, B MEXKraJlaKTH-
YECKOW Cpejie; NBIKEHHSI HEOECHBIX TEJl, IBOJIIOIUHU 3BE3]]
u BcenenHoit

1.1.1-1.1.5

MUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHsIX, TPEICTABICHUNA O AeicTBUN BO Bce-
JEHHOM (PU3MUECKUX 3aKOHOB, OTKPBITHIX
B 3eMHBIX ycnoBusx (BY/YYVY)
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Pa3znen 2. IlepedyeHb 3J1eMEHTOB CO/IepP:KaHUSA, IPOBEPSAEMbIX HA ¢[INHOM IOCYIapPCTBEHHOM 3K3aMeHe 1o Gusnke

B Ttabnumne 3 mpuBen€H coOCTaBICHHBIM Ha OCHOBE (QeaepalbHON 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO OOIIETO
oOpazoBaHus 1Mo (PU3NKe NepeyeHb MPOBEPSIEMBIX FJIEMEHTOB COJICPKAHUS.

Tabnuya 3
Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS YpoBeHb Hanunumne nanHoro
pasnena/ | 3jieMeHTa NMPOrpamMmbl 3JIeMeHTa
TeMblI coiep KaHus
B KoaudukarTope
EI'D npouuisix jer
1 MEXAHHKA
1.1 KUHEMATHUKA
1.1.1 Mexannueckoe aBrkeHne. OTHOCUTEILHOCTh MEXAHUUECKOTI0 ABHKeHUs. Cucre- Y. VY .
Ma OTCYETa ’
1.1.2 MarepuanbHasi TOUKa. z A TPaeKTOpUs
Eé pamuyc-exrop: 7(¢)=(x(¢) y(t),z(¢)),
TpPaeKTOPHs,
nepeMenieHue:
Ar=r(t,)—r(t)=r,—n= BY, VY +
=(Ax,Ay,Az),
MyTh.
CrnosxeHue nepeMerieHmii:
Ar, = Ar, + Ar,,
1.1.3 CkopocTh MaTepuaibHOM TOUKHU:
= A’_; Pt
D= pily T omen)
Ax !/ ! !
v =— = x/, aHaoruyHo v =y’ V. =z . bY, V¥ +
X At t y t z t
At—0
Croxenune ckopocTe: v, =0, + U, -
Boruncnenue nmepeMenieHuss U MyTH MaTepUaTbHOW TOYKHU MPH MPSIMOIHHEHHOM
JIBUKCHHH BJIOJIb OCH X TI0 TpahuKy 3aBUCHUMOCTH Ux(f)
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Kon Kon IIpoBepsieMbIH 3JIEMEHT COAEPKaHUA YpoBeHb Hajauuue 1aHHoro
poBep p p
pasaesa/ | 3JieMeHTa NPOrpamMMbl 3JIeMEHTa
TeMBbI coJepKAHUA
B KoaudukaTope
EI'D npouuisix jer
1.1.4 . AD _
YckopeHne MaTepruaabHOU TOUKH: ( = A_ =0/ = (ax NN ) ,
t 0
A A BY, VY +
(%
a,=—2* =(v,) ', aHamOrMuHO ay:(vy)', a,=(v,)"
AZ{. t t t
At—0
1.1.5 PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE:
x(t)=x,+0,,t BY,VV +
v.(t)=v,, =const
1.1.6 PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBH)KEHUE:
2
at
x(t)=x, + Ut +—=
v.(t)=v, +at Y vy
_l’_
a, = const ’
2 2
v, —V, =2a, (xz _xl)
L+,
IIpy JBMKEHUHM B OJHOM HANPABJICHUM ITyTh O = 5 -t
1.1.7 CBoOonmHoe TmaneHue. YCKOpEeHHe CBOOOIHOTO
nafgeHus. J[BwkeHue Tena, OpPOIIEHHOTO IO
YIJIOM 0. K TOPU30HTY: yi l _ 7,
g
x(t)=x,+V,t=x,+V,cosa-t
, X o A vy +
g, : gt
V() =y, + 0,1+ 5 —yo+vosm(x-t—7
0 Xo x=
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasaesa/ | 3JieMeHTa NPOrpamMMbl 3JIeMEHTa
TeMBbI coJepKAHUA
B KoAu(UKaTOpe
EI'D npouuibix Jet
v.(t)=v, =v,cosa
v,(H)=1,, +g t=0,sina— gt
g, =0
g, =—g =const
1.1.8 KpuBonuneiinoe asmxenue. J[BmxkeHue MaTeprabHON TOUKH MO OKPY>KHOCTH.
VYrnoBas U nUHEWHHas CKOPOCTb TOUKU: UV = ®R . [Ipu paBHOMEpPHOM ABHKEHHUU
TOYKH 10 OKPYKHOCTH () = 2n = 2mv . LleHTpocTpeMuTeNbHOE YCKOPEHUE TOUKHU: BY. VY +
T b
v, y
a,, =— = R . llo1HOE yCKOpeHNEe MaTepHalIbHOH TOUKH
1.1.9 Trépnoe Teno. [locTynaTenpbHOE M BpalllaTeIbHOE IBUKEHUE TBEPAOTO TENA yy +
1.2 JIMHAMUKA
1.2.1 Nuepumansueie cucteMbl otcuéra. [lepsoiil 3akoH HeroTona. IlpuHiun otHOCH- Y. VY .
TeapHOCTH [ anuies ’
1.2.2 m
Macca Tena. [1noTHOCTS BemecTBa: P =— bY, VY +
4
1.2.3 _— — 4L
Cuna. [TpuHimn cynepno3uiuu cui: [ pasHonelicts Fi+F,+.. BY, VY +
1.2.4 Bropoii 3akon HetoTona: nist MarepuanbHoit Touku B UCO
~ I = bY, VY +
F=mad; Ap = FAt npu F =const ’
- -— 00—
1.2.5 Tperuii 3axkoH HprOTOHa I MaTEpUAIBbHBIX 7 .
Touek: F,, = —F,, 12 Fy, bY, VY +
1.2.6 3aKOH BCEMUPHOTO TATOTEHUS: CHJIbI MPUTSKEHUS MEXAY TOUYEYHBIMM MacCaMH
m,m +
pasubl F = G ——2. bY, V¥
R2

© 2025 denepanpHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMs U HAYKH




Komudpukarop KUM EI'D 2025 r.

OU3UKA, 11 kmace. 12/31

Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3jaena/ | 3jgeMeHTa NPOrpaMMmbl 3J1eMeHTa
TeMbI co/lepIKAHUS
B KoaudukaTope
EI'D npouuisix jer
Cuna Tsprectu. LlenTp TspkecT Tena. 3aBUCMMOCTD CHIIBI TSXKECTH OT BBICOTHI /1
HaJI TIOBEPXHOCTHIO IIAHETHI PAINycoM Ro:
mg = GMm
(Ry + 1)’
1.2.7 Cuna ynpyrocru. 3akon I'yka: F| = —kx BY,VV +
1.2.8 Cuna tpenusi. Cyxoe TpeHHe.
Cuia TpeHUs! CKOJTbKEHUS: F, =un .
bY, VY +
Cuiia TpeHus TOKOSI: F,, SuN .
Koadbdunment tpenus
1.2.9 F,
HaBnenue: p = ? BY, VY +
1.3 CTATHUKA
1.3.1 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAlllCHUS:
|M| = FI, tne [ — mnedo cunbl F' OTHOCHTENBHO OCH, O EV VV N
npoxosmie uepe3 Touky O MNePHeHAUKYISIPHO pPH- ’
CYHKY F
1.3.2 LlenTp Macc tena. LleHTp Macc cucTemMbl MaTEpUaTbHBIX TOYCK:
- m,r, +m,r, +... .
Yo, = Il 32 . B omHOpOIHOM MOJIE TSIKECTH ( g= const) LEHTP vy +
- m,+m,+...
Macc TeJla COBIIAJAET C €ro IIEHTPOM TKECTH
1.3.3 ) M +M,+...=0
VYcnoBus paBHoBecus TBEpaoro Tena B UCO: { ~ NAY +
F+F,+...=0
1.34 3akoH Ilackais bBY, VvV +
1.3.5 Hasnenue B xuakoctu, noxosmeica 8 UCO: p = p, +pgh BY, VY +
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
paszaena/ | 3jieMeHTa MPOrpamMMblI 3J1eMeHTa
TEMBI CO/IepKAHMSA
B KoaudukaTope
EI'D npouuisix jer
1.3.6 3akon Apxumena: F’ Apx = —P .
€CIIM TeNO U KHUAKOCTH nokostest B UCO, To F = pgl, .. bY, VYV +
VYcnoBue miaBaHus TE
1.4 34KOHbI COXPAHEHUA B MEXAHUKE
1.4.1 | Umnynsc MatepuanbHoit Touku: p = mo BY,VV
1.4.2 Wmmynsc cucTeMsl Tell: p = p, + p, +... bY, VY
1.4.3 3aKOH U3MEHEHHUS U COXPAaHEHUs UMITYJIbCA!
BUCO Ap = A(P, + Py + )= F pown A+ Fy pou AL+ 205
B UCO AﬁEA(ﬁ1+ﬁ2 +..)=0, ecru Floos F F oy 2. =0 by, ¥¥ "
PeakTHBHOE IBHKCHHUE
1.4.4 Pabota cuibl Ha MajOM MEpEeMEICHUH: -
A=‘F‘-‘A7‘-COSO€=FX~AX F
i BY, VY +
Ar X
1.4.5 MOIIHOCTb CHJIBI:
ecnu 3a Bpemss At pabota cunbl m3mensiercs Ha AA4, —+
A4 o F BY, VV +
TO MONIHOCTE CHJIBI P = =F-v-cosa -
At 550 ()
1.4.6 2 2
muv
Kunernueckas sHeprus MatepuanbHoil Touku: £ = T = ;;
m
bBY, VY +

3aKOH M3MECHCHUS KHHETUICCKOM SHEPTUU CHCTEMbI MaTePHATbHBIX TOYCK:
BUCO AExwun = A1+ A2+ ...
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasaesa/ | 3JieMeHTa NPOrpamMMbl 3JIeMEHTa
TeMbI coJlepKaHuA
B KoaudukaTope
EI'D npouuisix jer
1.4.7 [ToTenumanpHas SHEPTUs:
JUTS IOTEHIMANBHBIX cunl Ay = Ey oo — E, o= —AE S
[ToTreHunanpHas 3HEPTUsl MATEPUATIBHON TOUKH B OJTHOPOJHOM IOJI€ TAKECTH:
E norery — ME& h . BY, VY +
[ToTennmanpHas SHEPTUS YIPYTo AePOPMUPOBAHHOTO TeIa:
kx 2
E MOTEHIT =
2
1.4.8 3aKOH U3MEHEHUS U COXPAHECHUS] MEXaHUYECKON SHEPTHM:
Evex = Exm + EHOTeHu,
bY, VYV +
B UCO AEMex = ABcex HETIOTCHII. CHUIT,
B UCO AEvex = 0, eCIU Ascex HEMOTEHII. CHJI — 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
1.5.1 lapmonnueckue konebaHWs MaTepUaNbHOM TOUKH. AMITUTYHa U (asa Koie-
Oanuii. Kunemarnueckoe onucaHue:
x(f)= Asin(wt +¢,),
!
vx (t) - xt B
a,(t)=(v,), =—w’x(t)=a, +®'x=0, rie x — cCMeIeHNE U3 TOTOKEHHS
paBHOBECHS. bY, VYV +

JmHaMuyecKkoe onucaHue:

2
ma = —kx , rne k = m®*. D1o 3HauuT, yToO F.=—kx.
DHepreTuyecKoe onrcaHue (3aKOH COXPaHEHUS MEXaHUYSCKON SHEPTUn):

max

2 2 2

mv®  kx* mo? kA?
+ = = = const

© 2025 denepanpHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMs U HAYKH




Komudpukarop KUM EI'D 2025 r.

OU3UKA, 11 kmace. 15/31

Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3jaena/ | 3jgeMeHTa NPOrpamMMmbl 3J1eMeHTa
TeMBbI coepKaHus
B KoaudukaTope
EI'D npouuisix jer
CBs13b aMILTUTYABI KOJICOAHUH CMEIIEHUS] MaTepHabHOW TOYKU C aMILTUTYAaMU
KoJIeOaHMi €€ CKOPOCTH U YCKOPEHHSI: bY, VYV +
_ _ 2
V., =04, a,  =nA
1.5.2 . 2t 1
[Tepwon u yactora kKonebanmii: | = — =—.
O Vv
ITepron ManbIx cBOOOIHBIX KONEOaHUI MATEMaTUUECKOTO MAATHUKA: T — g \F . BY. VY I
g b
. Im
[Iepron cBoOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA: T = 27T ?
1.5.3 Brinyxnennsie konebanus. Pesonanc. Pe3onancHast kpuas Yy +
1.5.4 [lonepeunsle M mnponosibHbIE BOJHBL. CKOPOCTh PAacHpOCTPAaHEHUS U JJIMHA
v
BonHbI, A=V =—. BY, VY +
A%
WnTepdepennmst u audpaxiyst BOJIH
1.5.5 3ByK. CKOpOCTh 3BYKa BY,VVy +
2 MOJIEKYJIAPHAA ®U3UKA. TEPMO/IHHAMHUKA
2.1 MOJIEKYJIAPHAA OU3UKA
2.1.1 Mopenu cTpoeHusl ra30B, )KUJIKOCTEW U TBEPABIX Tend. [IycTh TepMoanHamMudeckas
cucrtema (Tel0) COCTOUT M3 N OIMHAKOBBIX MOJEKyJ. Torga KOIMYECTBO
N m
BellecTBa V=——=—, BY, YV +
N, U
rae N, —uncno Asorajpo, m —macca cucreMsl (Tena), Ll — MossipHasi Macca BelecTBa
2.1.2 TermmoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIECTBA bY,VVy +
2.1.3 BsanmonelicTBre 4acTHIL BEIECTBA BY, VYV +
2.1.4 Juddy3usa. bpoyHoBckoe TBMKEHHE bY, VY +
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasnena/ | 3jieMeHTa NPOrpamMMbl 3JIeMEHTa
TeMblI coepKaHus
B KoaudukaTope
EI'D npouuisix jer
2.1.5 Mogens naeansnoro raza 8 MKT BY, VV +
2.1.6 CBsi3b MEXIY JIaBJIICHUEM M CpeIHEH KMHETHYECKON 3HEpruei MmocTymnaTeIbHOTO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ UeaIbHOTO Tra3a (ocHoBHOe ypaBHeHre MKT):
1 = 2 (mp*) 2 — y
p= 3 mynv” = 3 n- 5 = 3 n-&,. » T mMo—Macca OTHON MOJIEKYJIBbI, BY, VY T
n= 7 KOHLIEHTpALUs MOJIEKYJI
2.1.7 AbcomoTHas Temneparypa: 17 =¢°+ 273K bY,VV +
2.1.8 CBsi3b TEMIIEpaTyphl raza co CpeaHell KHHETUYECKON SHEPIrUeil MOCTYNaTeIbHOTO
TEIJIOBOTO JABMKEHUS €r0 MOJIEKYJI:
2 bY, VY +
— [myp 3 ’
gHOCT = ; == kT
2 2
2.1.9 | YpaBuenue p =nkT BY, VY o+
2.1.10 | Moaenb uaeanbHOro ra3a B TEpMOJIMHAMHUKE:
YpaBuenue MenneneeBa — Kinaneiipona
BeIpaxxenue i1 BHyTpEHHEU dHEPIrUn
VYpasHenune MengeneeBa — Kianeiipona (mpumeHuMbIe (GOPMBI 3aTTUCH):
m RT
oV =""RT =vRT = NkT, p=P"L.
u K bY, VYV +

BripaskeHne 75t BHyTPEHHEH SHEPTUHM OJHOATOMHOTO HMJEaJbHOTO ra3a (mpume-
HUMBIE (POPMBI 3aIUCH):

3 3 3m 3
N 72 TVl =P
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasnena/ | 3jieMeHTa NMPOrpamMmbl 3JIEMEHTA
TeMBbI coiep KaHus
B KoAu(UKaTOpe
EI"D npoumuisix jer
2.1.11 3akoH JlanbToHA AJ JAaBIEHUS CMECH Pa3PEKEHHBIX ra30B: 5Y. VY
+
p=p,+p,+.. i
2.1.12 | U3ompoueccsl B pa3peKeHHOM Ta3e C MOCTOSHHBIM 4YUCIOM MoJiekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV =const,
_ P
n3oxopa (V= const): — = const,
T
§) v t
u3o0apa (p = const): ? = cons BY, VY n
I'paduueckoe npeacrasnenue u3omnpoiecco Ha pV-, pT- u V1- auarpaMmMax.
OO0BeIMHEHHBIN ra30BbIA 3aK0H:
pV
—— = const
T
TS TIOCTOSIHHOT'O KOJIMYECTBA BELIECTBA V
2.1.13 Haceliiiennsle 1 HeHachIlIeHHbIE Napbl. KauecTBeHHass 3aBUCHUMOCTD ITJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Mapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTH OT 00bEMa BY, VY +
HACBIIIIEHHOTO Mapa
2.1.14 | BnaxHOCTh BO3/yXa.
T T
OrtHocHuTeNbHAs BIIaKHOCTD: 0= P napa ( ) = P napa ( ) BY, VYV +
p HaChIII. Iapa (T ) p HacChIll. rapa (T )
2.1.15 H3MeHeHne arperatHbix COCTOSIHUM BELIECTBA: UCIIAPEHNE U KOHACHCALMS, KUIIe- BY. VV n
HUE XKUIKOCTHU ’
2.1.16 | U3menenue arperaTHbhIX COCTOSIHUI BEILIECTBA: IJIABJICHUE U KPUCTAJIM3ALIHS bY, VY
2.1.17 | IIpeo6pazopanue sHepruy B Ga30BbIX HEPEX0IAX bY, VYV
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3nena/ | djeMeHTa NPOrpaMMmblI JJIeMeHTa
TeMbl cojiep:KaHus
B KoaudukaTope
EI'D npouuisix jer
2.2 TEPMO/UHAMHUKA
221 TermoBoe paBHOBECHE U TEMIIEpaTypa bY, VY
2.2.2 | BHyTpeHHSs SHEPTHUs BY,VVY
2.23 | Temmomepenaya Kak croco® M3MEHEHHs BHYTPEHHeil dHepruu 0e3 COBEpIIEHHs 5V VY N
paboTel. KoHBeKk1Ms, TEIIONPOBOAHOCTD, U3JTyUEHNE ’
224 KonnyecTBo TEIoTHI.
V nenbHas Tena0éMKoCTh BemectBa ¢: O = cmAT by, vy *
2.2.5 | YaensHas Temiora napoobpasosanus L: O = Lm .
VennHas TEIIOTAa IJIaBJICHUS A Q =Am. BY, VY +
V nesnpHas TemioTa cropanus tomtusa ¢: O = gm
2.2.6 OnemeHTtapHas paboTta B TepmoauHamuke: A = pA) . Beruucnenue paGoTsl 1o BV VYV N
rpaduKy nporecca Ha p V-nuarpaMmme ’
2.2.7 [lepBrlii 3aKOH TEPMOJUHAMUKU:
O, =AU, +4, = (Uz _U1)+ 4.
BY, VY +
Annabara:
0,=0= 4,=U,-U,=-AU,
2.2.8 Bropoii 3akoH TepmonnHamuku. HeoOpatumele nporiecchbl bY,VVy +
2.2.9 [Ipunnune! geiicTBus Terosbix MamuH. KIT/:
_ Az win _ QHarp e |onn| 11— |onn| bY, V¥ +
Q Harp QH arp QH arp
2.2.10 | Makcumansnoe 3Hauenue KII. Iuxn Kapno:
Tnar - Txon T
max M =M, — _Marp - Xom _q _ Zxor bY, VYV +
THan THarp
2.2.11 Vpasuenue temnosoro 6ananca: O, +Q, +0; +...=0 BY, VY +
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasaesa/ | 3JieMeHTa NPOrpamMMbl 3JIeMEHTa
TeMBbI coJepKAHUA
B KoaudukaTope
EI'D npouuisix jer
3 JIEKTPO/IHHAMHUKA
3.1 OJIEKTPUYECKOE 1IOJIE
3.1.1 DnekTpu3anus Teql U e€ MpOosBICHUs. DIEKTpUUYECKuil 3apsan. J[Ba Buma 3apsiaa.
ONEMEHTApHBIM AJIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTO bY, VYV +
3apsaa
3.1.2 B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyioHa:
B OJJHOPOJTHOM BEILIECTBE C JUANEKTPUUECKON MPOHUIIAEMOCTBIO €
F:k|%|'|2qz|: 1 ,|‘11|'|‘12| by, ¥y i
er dmee, 1’
3.1.3 Onektpruyeckoe nosie. Ero neiicTere Ha 31eKTPUUIECKUE 3apsiibl BY, VY +
3.14 . - F
Hanpsok€HHOCTD 37€KTPUYECKOTO MO F =
QHpoﬁuuﬁ
[lome To4yeunoro 3apsima: £, =k % , bY, VY +
r
OJIHOPOJIHOE TIOJIE: E = const.
Kaptunsl nMHUN HANPsHKEHHOCTH ATUX TOJIER
3.1.5 [ToTeHUManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
Pa3HOCTh NOTEHIIMATIOB U HAIIPSKEHUE:
4, =q(0, —9,)=—qA0=qU .
IToTeHnanpHas SHEPTUS 3apsijia B 3JIEKTpocTaTHuecKoM mnoie: W =¢q@.
A=—-AW bY, VY +
TloTeHIma 3IEKTPOCTATUYECKOTO TOJISL: (p = w .
q
CBs13p HaNpsOKEHHOCTU TMOJISI M Pa3HOCTH NOTEHUHUAIOB JJs OAHOPOJHOTO
aeKTpoctaruueckoro nojsti: U = Ed
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3nesa/ | 3jeMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMblI coepKaHus
B KoaudukaTope
EI'D npouuisix jer
3.1.6 [IpuHIHUI Cynepno3unuu 3JIEKTPUIECKUX MTOJIEH:
- B bY,VVy +
E=E+E,+..., 0=, +0, +...
3.1.7 [IpoBOAHMKY B 3JEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps10B: BHYT- vy
> +
pu poBojiHUKA [ = 0, BHYTpH U Ha MOBEPXHOCTH IMPOBOJHHKA (p = const
3.1.8 JIMdneKTpuKy B 3JIEKTpOCTaTUYECKOM ToJje. JuanexkTpuueckas MpOHUIIAEMOCTh vy N
BELIECTBA €
3.19 Konaencarop. DnekTpoéMKoCTh KoHaeHcaTopa: ¢ = 1 .
g bBY,VV +
DIEKTPOEMKOCTH TJIOCKOT0 KOHAEHCATOpa: ( = B2 _ eC,
3.1.10 | ITapamienpHO€E COEIMHEHUE KOHIEHCATOPOB:
q=q¢,+q,+....U, =U,=...,C, =C,+C, +...
[locnenoBarenpHOE COEIMHEHNE KOH/IEHCATOPOB: vy *
1 1 |
U=U,+U,+....,9,=q,=..., 57— =7 t+—F+...
Cnocn Cl CZ
3.1.11 2 2
OHeprust 3apsHKCHHOT0 KOHeHcaTopa: W, = 9y = Y _4_ BY, VY +
2 2 2C
3.2 | 34KOHBI [IOCTOAHHOI O TOKA
3.2.1 Ag
Cuna toka: [ = — . llocrostuubii Tok: [ = const
Llar>0 BY,VV +

JI1 TIOCTOSIHHOTO TOKA g = [t
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3nesa/ | 3jeMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMbl cojiep:KaHus
B KoaudukaTope
EI'D npouuisix jer
322 VYcnoBus cyiecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
bY,VVy +
Hanpsxenne Un DAC £
323
3akon Oma jy1g yyacTka nenu: [ = — BY, VY +
324 DNEKTPUUECKOE COMPOTUBJIEHHE. 3aBUCHUMOCTh COIPOTUBIIEHHUS OJHOPOIHOTO
NPOBOJHHMKA OT €ro JJUHBI M CEYCHHUs. YJEeNIbHOE CONpPOTHBIIEHHE BEIECTBA.
BY, VY +
[
R=p—
S
32'5 T HHUX CH.
Ucrounnkn Toka. DJIC mcrounmka Toka: & = ——2""20  BHyTpeHHee
q bY,VV +
COIIPOTHBJICHUE HCTOYHHUKA TOKA
3.2.6 3akon OMa 11t TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOMN eTu: £
3 —— BY, VY +
E =IR+1Ir,otkyna [ = R ’
R+r
3.2.7 [TapannenbHoe coeMHEHNE TPOBOAHNUKOB:
I=h+L+. ., U=U=.,_! =i+i+_”‘
Ruparn R Ry BY,VV +
[TocnenoBarenbHOE COETMHEHUE TIPOBOTHUKOB:
U=U+Ux+.,L=L=.,R . =R+R,+...
3.2.8 Pabora snekrpudeckoro toka: 4 = [Ut.
3akon Jxoyis — Jlenua: Q = Rt .
U BY,VV +
Ha pesucrope R:Q=A=1>Rt=1Ut =?t
3.2.9 AA
MOIIHOCTB 3JIEKTPUYECKOTO TOKA: P = — =JU. BY, VY +
At At—0
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasjgena/ | 3jeMeHTa NPOrpaMMsbl 3J1eMEeHTa
TeMBbI coepKaHuA

B KoaudukaTope
EI'D npouuisix jer

U2
TemnnoBas MOIIHOCTb, BEIJIENsAEMas Ha pe3uctope: P=1"R = = =1U.

MoHocTs HeTOUHNKE ToKa: P, = ———— =&l

At

At—0

3.2.10 CBOOOJIHBIE HOCHUTENH JJICKTPUYECKUX 3apSA0B B TPOBOJHHUKAX. MeXaHU3MBI
IIPOBOAUMOCTH TBEPABIX METAJUIOB, PAaCTBOPOB M PAcCIIaBOB 3JIEKTPOJIMTOB, A% +
ra3oB. [TomynpoBoguuku. [101ynpoOBOIHUKOBBINA A0

33 MAI'HUTHOE 1IOJIE

3.3.1 Mexanndeckoe B3aMMOAECHCTBUE MarHutoB. MarnutHoe mnose. Bekrop marHur-

HOM MHAYKIUH. [[puHIUN Cynepno3uiuy MarHUTHBIX MONel: B = El + Ez +.... BY. VV .

JluHuM WMHAYKOUMKW MarHuTHoro mnoJjisa. KapTthHa auHUN MHAYKIUKM MarHUTHOTO
TOJISI TI0JI0OCOBOTO U TTOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB

332 | OmeiT Dpcrema. MarHuTHOE IONE NPOBOAHMKA C TOKOM. KapTura mmHWMil
MHIYKIMY MArHATHOTO TMOJIS JJMHHOTO IPSAMOTO IPOBOJHUKA U 3aMKHYTOTO BY, VY +
KOJIBLIEBOTO TIPOBOIHHKA, KATYIIKH C TOKOM

333 Cuna AMmmepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, =IBlsin 0, rae o — yron Mexiy HalpaBICHHEM IPOBOJHHUKA H BEKTOPOM B bY, VY +

334 | Cuma Jlopehua, eé HampaBnenne W BenuunmHa: I :\q\vB sina,

op
e o — yroj Mexay BekropamMu UV u B. JIBukeHue 3apspKeHHOW YaCTHIIBI
B OTHOPOAHOM MArHvMTHOM IIOJIC

BY,VV +

3.4 OJIEKTPOMATHUTHAA HH/IVKIIHA
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3jaena/ | 3jgeMeHTa NPOrpaMMmbl 3J1eMeHTa
TeMbI co/lepIKAHUS
B KoaudukaTope
EI'D npouuisix jer
34.1 [ToToK BeKTOpa MarHUTHOM MHTYKIIHH: ﬁ 1 / B
®=B,5S=BScosa a
é bY, VY +
3.4.2 SIBnenue snexkTpoMariuTHOM MHAYKIMU. D/1C nHaykunu bY, VY +
343 3aKOH ANEeKTpoMarHuTHOM nHaykun dapanes:
_ A_CI) y bY, VY +
i t
At At—0
344 OJ1C uHAYKIMY B IPSIMOM MPOBOJAHUKE
JUIMHOI [, IBUKYIIEMCS CO CKOPOCTBIO D {?’ 1ﬁ
(17 17 ) B OJIHOPOJHOM MarHMUTHOM \%
none B: f . - .
& |= Blvcosa, rae o — yron mexay v i ’
BEKTOPOM B 1 HOpMaJbIO 7 K IUIOCKOCTH, ( Q
B KOTOPOI1 JIesKaT BEKTOpPLl [ U D ; ecin
[ 1B u UL B,T0 ’51.‘=BZU
34.5 ITpaBuio Jlenna bY, VYV +
3.4.6
WunykruBHOCTE: L = 7 ,am @ = L1,
Al bY, VY +
!
Camonnaykumst. DJIC camonnnykunn: £, =—L— =—LI"
! At—=0
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3jaena/ | 3jgeMeHTa NPOrpaMMmbl 3J1eMeHTa
TeMbl cojiep:KaHus
B KoaudukaTope
EI'D npouuisix jer

3.4.7 LI

DHeprusi MarHUTHOTO HOJIS KaTYLIKU ¢ TOKoM: W, = - BY, V¥ +

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

3.5.1 Koneb6arenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

Koyie0aHus B MIeaTbHOM KOJieOaTeTbHOM KOHTYPE: c I

. |
q(1) = Gy Sin (001 + @, )
I(t)=q, =wq,, cos(ot+@,)=1_ cos(wt+q@,)
o 1 BY,VV +
®opmyna Tomcona: 7' =2ny/LC, OTKy1a = —=—.
I JLC
CBs13b aMIUTUTYABI 3apsjia KOHJIEHCATOpa C aMIUIMTYAON CHIIbI TOKa MpU CBOOOI-
HBIX DJICKTPOMArHUTHBIX KOJIEOAHMAX B HACATIHHOM KOJIEOATEIbHOM KOHTYpE:
1
qmax = e
®
352 3aK0H COXpaHEHUsI YHEPTUU B HJICATTLHOM K0J1e0aTeIbHOM KOHTYpE:
2 2 2 2
CU? LI _CUyy LI _ BY, VY +
2 2 2

353 BrinysxeHHBIE 2JIEKTpOMarHuTHbIE KoseOaHus. Pezonanc %% +
354 [Tepemennbrii Tok. IIpow3BoacTBO, mepemada W MOTpeOJIEHUE SICKTPUUCCKOMN vy .

SHEPTUU
355 CBoiicTBa 31EKTPOMArHUTHBIX BOJH. B3anMHas opueHTaIusi BEKTOPOB B DJIEKTPO- BY. VY N

MarHMTHOM BOIIHE B BaKyyme: E L B 1L é ’
3.5.6 [Ilkana »3J€KTPOMAarHUTHbIX BOJH. I[IpuMeHeHHEe SJIEKTPOMArHUTHBIX BOJH Y. VYV n

B TEXHUKE U OBITY
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3nesa/ | 3jeMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMbl coiepKaHus
B KoaudukaTope
EI'D npouuisix jer
3.6 OIITHUKA
3.6.1 [IpssMonuHENHOE pPACIPOCTPAHEHUE CBETa B OJHOPOAHOM cpene. TouedHBIN EY. VY n
ucTo4HUK. JIyu cBeTa ’
3.6.2 3aKOHBI OTPaKEHHS CBeTa. oL =3
a BY, VY +
S S
3.6.3 [TocTpoenne n3o00paxeHuii B MIOCKOM 3epKajie bY,VV +
3.6.4 3aKOHBI IPEJIOMJIEHHSI CBETA.
Ipenomsenue ceeta: 7, Sin oL = n, sin 3. ;
c o :
AOCOMIOTHBIN NOKa3aTesb NPETOMICHUS: N, = X
OTHOCHTENBbHBIN NIOKA3aTENb TPETOMIICHUS: : n,
_n, v bY, VY +
nom - = -
n’] UZ
X0 1ydeu B IIpU3Me.
CooTHoIIEHHE YacTOT U COOTHOILEHHUE JJIUH BOJH MPU NEPEX0]€ MOHOXPOMATHU-
YEeCKOIo CBeTa Yepe3 IpaHully pasziena ABYX ONTUYECKHX CpPEJ:
Vi =Vy, mA =mhy
3.6.5 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yron
IIOJIHOTO BHYTPEHHETO OTPa)KEHUSL: ny<m n,
sino,,, = XX % =n vy -
OTH 1 a’r[p 1
3.6.6 Cobuparonue U pacceuBaroniue JUH3bL. ToHKass nuH3a. POKYyCHOE paccTOsHUE
U ONTHYECKas CUIa TOHKOHM JTUH3BL [ = 1 by, ¥y *

F
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pasjgena/ | 3jeMeHTa NPOrpaMMsl 3J1eMEeHTa
TeMblI coiepKaHus
B KoaudukaTope
EI'D npouuisix jer
3.6.7 ) 111 d T
dopMyia TOHKOM JIMH3BL: — + — = —. i
f F
VYBenuuenue, 1aBaeMoe THH30M: H \F
I'= i = m . F\ h bY, VY +
H d 7
B ciyudae pacceuBaromei J'II/IHSBI
! _If v
D<0=F=—<0,I'=—=
D H d
3.6.8 Xop myda, MpOMISANIETo JIMH3Y IO MPOU3BOJIBHBIM yIJIOM K €€ TJIABHOW OITH-
yeckoit ocu. ITocTpoenne n3o0pakeHU TOUKHU U OTpe3Ka MPsIMOIl B cOOMparoIuX vy +
U pacCeuBAIOLIUX JUH3aX U UX CUCTEMAX
3.69 dotoannapaT Kak onTHyeckuil mpubop. ['1a3 kak onTuyeckas cucreMa bY, V¥ +
3.6.10 | UnTepdepennus cpeta. KorepeHTHbIC NICTOYHUKH. Y CIIOBHUS HAOIIOICHNS MaKCH-
MYMOB W MHUHUMYMOB B HMHTEp(EpPEHLMOHHOW KapTWHE OT JBYX CHH(A3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB:
MaKCHMyMLI—A=2m%, m=0,+1,£2,+3, ..., BY, V¥ +
A
MUHUMYMBI — A = (2m + 1)5 m=0,£1,£2,£3,..
3.6.11 | Iudpaxuus ceera. AudpakiuonHas pemérka. YciioBue HaOIIOIEHHs TJIaBHBIX
MaKCHMyMOB IIpY HOPMaJIbHOM NaJ€HUH MOHOXPOMATHYECKOTO CBETa C JUIMHOM
BOJIHBI A Ha PEHIETKY C TIEPUOJIOM d: BY, ¥y *
dsin@, =mh, m=0,+1,£2,£3, ...
3.6.12 | Jlucnepcus ceera BY,VV +
4 KBAHTOBAA ®U3UHKA
4.1 KOPIIYCKYJISIPHO-BOJIHOBOU JIVAJIM3M
4.1.1 ‘ l'unmote3a M. [Inanka o kBantax. @opmymna [lnanka: £ = hv bY,VVy +
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3nesa/ | 3jeMeHTa NPOrpaMMmblI 3J1eMeHTa
TeMblI coiepKaHus
B KoaudukaTope
EI'D npouuisix jer
4.1.2 hc
®oronsbl. DHeprus porona: E = hv = 7 = pc.
_l’_
E hv h by, ¥¥
Hmmynse poToHa: p = — = —=—
c ¢ A
4.1.3 ®oroaddekt. OnbiTel A.I'. CroneroBa. 3akoHsl hoTorddhekra Yy +
4.1.4 YpaHenue DitHmTeiHa 115 poTodddexra:
¢doTona = ABLIXOZ[a + E KMH max ’
2
hc he mo._. BY, VY +
rne E(bOTOHa =hv = 7 > ABbIXOﬂa =hv kp 7\,_ 4 EKHH max 2ma = eU:;an
Kp
4.1.5 JlaBnenue cBera. JlaBieHue cBeTa Ha IMOJHOCTBIO OTPAXAIOUIYIO MOBEPXHOCTH vy N
Y Ha MTOJIHOCTBIO TOIVIOIIAIOIYI0 HOBEPXHOCTh
4.2 DOU3UKA ATOMA
421 [InanerapHas Mozaenb aroma bY, VY +
422 [Moctynarer bopa. M3nydenue u norsomieHrne (OTOHOB MPH MIEPEX0JIC aTOMA C OJI-
HOT'O YPOBHS SHEPTUU Ha APYTOM:
he BY,VVY +
hvmn :r :|En _Em|
mn
423 JIunenyaTele CIIEKTPBI.
CrexTp ypoBHEH SHEPTUU aTOMa BOAOPOA: En - 77 13’26 °B , n=1,2,3, .. BY, VY +
n
4.3 QOU3UKA ATOMHOI O AJIPA
43.1 Hyxnonnas moznens sapa I'eitsenOepra — MBanenko. 3apsza sapa. MaccoBoe uuc- EV. VY n

10 siapa. M3oronsl
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Kon Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA Yposenn Hanu4yue nanHoro
pa3jaena/ | 3jgeMeHTa NPOrpamMMmbl 3J1eMeHTa
TeMbl cojiep:KaHus
B KoaudukaTope
EI'D npouuisix jer
432 PannoakTuBHOCTD.
Aunbda-pacna: ‘;X%AZ__A‘ZY—F ;He.
bera-pacnan. EV. VY
~ , _l’_
DIIEeKTPOHHEIN B-pacna: %X% Zle + _(1)6 +V,.
Hosutponnsiii B-pacman: 5 X— AY + Y2 +v,.
["'amma-n3nydyeHue
433 _t
3akoH paguoakTHBHOrO pacnana: N(f)=N,-2 T.
P P (6)= N, t BY, VY -
IlycTh m — Macca pajguoakTuBHOTO Beutectsa. Torna m(t) = m, 2T
434 S nepuele peakuyu. JleneHue u CUHTE3 sliep bBY, VYV +
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Pasnen 3. OTpaskeHne B cofiepKaHUU KOHTPOJbHBIX H3MEPHTEIbHBIX
MATEPHAJIOB JUYHOCTHBIX Pe3y/JbTATOB OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero o061ero o0pa3oBaHust

JIudHOCTHBIE ~ pE3yJbTaThl  OCBOCHUS ~ OCHOBHOH  0Opa3oBaTeNbHOU
nporpaMmsl  oOydaromummucs (Ha ocHoBe wu3MeHEHHoro B 2022T1. ®I'OC)
OTPaXKAOT TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIMXCSI  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH MO3UIMEH JHYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpHCHTAllMH, TO3UTHUBHBIX BHYTPEHHUX  YOEKAEHHH, COOTBETCTBYIOLIMX
TPAJUIMOHHBIM [EHHOCTSAM POCCHICKOTO OOILIECTBA; pAaCIIMPEHUE >KH3HEHHOTO
OMBITA W OMBITA JICATEILHOCTH B IMPOILECCE peai3alud OCHOBHBIX HANpaBICHUI
BOCITUTATENILHOM JIESITETbHOCTH.

CoznepxaHue W pe3ynbTaThl BbINOIHEHUHM 3amanuil EI'D cBA3aHbl B TOM
4Hce C JOCTIKCHHEM OOYYalONIMMUCS CIEAYIOIINX JHYHOCTHBIX PE3YJIbTaToOB
OCBOGHHUSI OCHOBHOH 00pa3oBaTeibHONH MPOrpaMMbl Ha OCHOBE HW3MEHEHHOTO
B 2022 1. ®I'OC.

B wactu mpydosoeo éocnumanusi:

— HHTEpeC K pas3iudyHbIM cepaM Npo(ecCHOHATBHON NEeSITENFHOCTH, B TOM
YHcIIe CBA3aHHBIM C (PU3MKOM U TEXHUKOI, yMEHHE COBEPILATh OCO3HAHHBIN
BbIOOp Oyaymieil nmpodeccun U pearn30oBBIBaTh COOCTBEHHbIE JKU3HEHHBIE
TUIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMO0Opa30BaHUIO
B 001acT (U3UKU HA MPOTSHKCHUU BCEH KU3HH.

B gactu sxorocuueckoeo éocnumanust:

—  cOpPMHUPOBAHHOCTH JKOJIOTHUECKON KYJIBTYPBI, OCO3HAHWE IIIOOAIHHOTO
XapakTepa SKOJIOTHYECKUX MpoOieMm;

— TUIAHUPOBaHWE M OCYILIECTBIEHHE [EHCTBUII B OKpyXarollel cpene Ha
OCHOBE 3HAHUS LI€JIel yCTOWYNBOTO Pa3BUTHSI YEJIOBEYECTBA;

— PpaCIIMpEHHUE OMbITA JEATCIHHOCTH 3KOJOTUYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOLINXCS 3HAHUH 10 (U3HUKE.

B wactu npunsmus yennocmu Hayyno2o no3HAHUSA:

— cpOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI (HU3UUECKON HAYKH;

— OCO3HAaHHE LEHHOCTH HAy4YHOW MAEATENPHOCTH, TOTOBHOCTH B Ipolecce
n3ydeHns: (U3MKK OCYIIECTBIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO
JIeSITENbHOCTh HHAWBUAYATBHO H B TPYIIIE.

Jluunocmuvie pesynvmamel, obecneuugaiowjue adanmayuio ooyuaouezocs
K UBMEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOT CPedbl:

— CIIOCOOHOCTH [II€HICTBOBATH B YCIIOBHSX HEONPENEIEHHOCTH, MOBBIIIATH
YPOBEHb CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATSIbHOCTD, B TOM
quCiIe yMEHHE YYUThCS Yy IpYyTruX JIOoJei, Oco3HaBaTb B COBMECTHOM
JIeSITeTbHOCTH HOBBIE 3HAHMSI, HABBIKH U KOMIIETEHIINH U3 OTIBITA IPYTHUX;

— HaBBIK BBISBJICHHWS U CBS3BIBAHUS 00pa3oB, CIOCOOHOCTH (HOPMHPOBAHHS
HOBBIX 3HaHHM, B TOM 4HCJI€ CIIOCOOHOCTh (hOPMYIMPOBATh UIEH, TIOHSTHUS,
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THIIOTE3bI 00 O0BEKTax W SBJICHUSAX, B TOM YHUCIE paHee HE W3BECTHBHIX,
OCO3HaBaTh JAEGHUIUTEI COOCTBEHHBIX 3HAaHMH W KOMIICTEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;
— YMEHHE pacro3HaBaTh KOHKPETHBIE NMPHUMEPHI MOHATHS IO XapaKTePHBIM
MpU3HAKaM, BBIIOJHATh ONEpPAllMd B COOTBETCTBUU C OMpEIEIIEHUEM
Y IPOCTEHIIMMHA  CBOMCTBAMH  TIOHSITHS, KOHKPETH3UPOBATh IOHSATHE
IIpUMepaMHy, HCIOIb30BaTh MOHATHE M €ro CBOWMCTBA MpPU PEIICHHU 3a1ad
(mamee — omepupoBaTh MOHATHSIMHU), a TaKXKe ONEPUPOBATH TEPMUHAMHU
Y TIPEJICTABIICHUSIMH B 00JIaCTH KOHIICTIIIUHA YCTOWYNBOTO Pa3BUTHS;
— YMEHME aHaJIM3UPOBaThb U BBIABIATH B3aUMOCBS3M IPUPOABI, OOIIECTBa
1 SKOHOMHUKH;
— YyMEHHE OIICHMBATh CBOM JEMCTBUA C Y4YETOM BIMSIHHMA HA OKPYKAIOLIYIO
cpely, JOCTIKEHHs 1eled U IpeoNoJICHHUS BBI30OBOB, BO3MOMKHBIX
IJ100aIbHBIX TOCIEACTBHH;
— CIOCOOHOCTH O0YYAIOMINXCsl 0CO3HABATh CTPECCOBYIO CUTYAlUIO, OLICHUBATD
IPOUCXOAAIINE U3MEHEHHUS M UX IOCJIEACTBUS;
— BOCIPUHHMMATh CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOLUIUNA KOHTPMED;
— OLEHMBaTh CUTYalMIO0 CTpecca, KOPPEKTUPOBATh NPHUHUMAEMBble PEICHUS
W JIEHCTBUS;
— QopMyIHpOBaThE W OLCHUBATH PUCKH W IOCIEICTBUS, (GOPMHPOBATH OIIBIT,
YMETh HaXOAUTh TO3UTUBHOE B IPOU3OIIEALIEH CUTYallUH;
— OBITh TOTOBBIM JEHICTBOBATh B OTCYTCTBUE TapaHTHH ycriexa.
ITpumenurensHo k G@T'OC 2012 r. MOKHO TOBOPUTH O CBs3M 3ataHuil EI'D
C JOCTI)KCHHEM JINYHOCTHBIX PE3YJIBTATOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
IpOrpaMMbl  CpeJHEro oOuero o0pa3oBaHUs, OTPAXAIOUIMX T'OTOBHOCTh
U CHOCOOHOCTh  OOYYaloHmMXCS ~ K  CaMOPa3BUTUIO M JHUYHOCTHOMY
CaMOOIIPEIeeHNIO,  C(HOPMUPOBAHHOCTh HMX  MOTHBAIlMM K  OOYYCHHIO
U LeJICHANPABICHHON II03HABATEIILHON JIESTEIbHOCTH, CHCTEMbl 3HAUYHUMBIX
COLMANBHBIX U MEXINYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTP@XAIOLIUX JIMYHOCTHBIE W TPAXJAHCKAE TO3UIUH B  JIEATEIBHOCTH,
aHTUKOPPYNLIUOHHOE MUPOBO33PEHHE, IIPAaBOCO3HAHKE, SKOIOTUYECKYIO KYJIBTYpY,
CIOCOOHOCTh CTaBUTh ILEIM M CTPOUTH J>KHU3HEHHBIE IUIAHBI, CIIOCOOHOCTD
K OCO3HaHMIO POCCHUHCKOM TIpa)<IaHCKOM MIEHTMYHOCTH B HOJIUKYJIBTYPHOM
COLUYME, B TOM 4HCIIE

«4) chOopMUPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY ypPOBHIO pPa3BUTUSl HAyKl U  OOIIECTBEHHOW IPAaKTUKH,
OCHOBaHHOTO Ha JHAaJOre KYJbTYp, a TaKkKe PasInyHbIX (HOpM OOMIECTBEHHOTO
CO3HaHU, OCO3HAHHUE CBOETO MECTA B IIOJIUKYILTYPHOM MUDE;

5) chopMHUPOBAHHOCTH ~ OCHOB  CaMOpa3BUTHS U CaMOBOCHHMTAHMSA
B COOTBETCTBHHU C OOIIECUETOBCUECKUMH LEHHOCTSAMH M HCaTaMHU TPaXAaHCKOTO
o0mecTBa; TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENBHOH, TBOpYECKOH
1 OTBETCTBEHHOM JICATEIBHOCTH; <...>

9) roTOBHOCT ¥ CHOCOOHOCTH K 00pa3oBaHHIO, B TOM 4YHCIIE
camMo00pa3oBaHUIO, Ha NPOTSHKEHUH BCEH JKM3HHU, CO3HATENbHOE OTHOLIEHUE
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K HEMpephIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHEITHOH MpoQecCHOHATBHOM
M OOIICCTBEHHOM IEATCIBHOCTH; <...>

11) npuHsATHE W peanu3alMi0 [EHHOCTEH 3J0pOBOT0 M 0€30MmacHOro odpasa
JKU3HH, TOTPeOHOCTH B  (HU3MYECKOM CaMOCOBEPLICHCTBOBAHHMHM, 3aHATHIX
CHOPTUBHO-037I0POBUTENBEHON JIEATENFHOCTBIO, HEMPUSATHE BPETHBIX MPUBBIYCK:
KypeHHsl, yIOTpeOICHNUS aIKoroJisi, HAPKOTHUKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3HMUECKOMY
U TICHXOJIOTHYECKOMY 3[0POBBIO, KaKk COOCTBEHHOMY, TaK W JAPYTHX IOJEH,
YMEHHUE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3HanHbI# BBIOOp OyAyliel npodeccuu 1 BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAaHOB; OTHOLIEHHE K  MNpoQecCHOHATBHOM
NESITEIBHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHHH JINYHBIX, OOIIECTBEHHBIX,
rOCYapCTBEHHBIX, OOLICHAIIMOHATBHBIX MPOOIIEM;

14) cpopMHPOBAHHOCTH 3KOJOTHYECKOTO MBIIUICHUS, TTOHUMAHUS BIMSHUS
COLMATbHO-9KOHOMHYECKHX TPOLECCOB HAa COCTOSIHUE MPUPOAHOM U COLMATBHOM
Cpebl; MPHOOPETEHNE OMBITA YKOJIOTO-HAPABICHHON ACATEIEHOCTID).
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