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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

Komngukarop cocraBieH Ha OcCHOBE (eaepaqbHOTO T'OCYIapCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHAapTa cpexHero obmiero obpasoBanus (manee — GIOC)
(npuka3 MunuctepcTBa npocpeuieHust Poccuiickoii ®@enepaunu ot 12.08.2022
Ne 732 «O BHeceHMHM W3MEHEHUH B  (eAcpasibHBI  TOCYJapCTBEHHBIN
00pa30BaTeNbHBIH CTaHAAPT CPEAHET0 O0mero oO0pa3OBaHMSA, YTBEPIKAEHHBIN
npuKa3oM MuHHCTepcTBa 00pa3oBaHMs M Hayku Poccuiickoit ®Deneparyn
ot 17.05.2012 Ne 413») u (enepanbHOil 00pa30BaTENbHOI POrpaMMbl CPEITHETO
obmero oOpaszoBaHusi (mpuka3 MUHHCTEPCTBA MPOCBEIICHUs Poccuiickoi
@emeparun ot 18.05.2023  Ne371 «O6  yrBepknmeHHMH  (eneparbHON
00pa30oBaTeIbHOM HpOrpaMMBbI CpesHero ob1ero 00pa3oBaHUD
(C IBMCHEHUSIMN)).

Komndukarop oTpakaeT NIPEeMCTBEHHOCTh MPOBEPACMBIX IIPEIMETHBIX
TpeOoBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHON 00pa30BaTENLHONW IPOTpaMMBI
cpenHero obmero obOpazoBaHuss Ha ocHoBe DPI'OC 2012r. m u3MEeHEHHOTO
B 2022 r. ®I'OC.

Komudukarop cocTout U3 TpEX pa3aemnos:

— pasgen 1. «I[lepedeHs mpoBepsieMBIX TpeOOBaHMIT K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHON IPOrpaMMbl CpeTHEr0 0011ero 0Opa3oBaHus MO
¢busnke»;

— pasgen 2. «IlepedeHs 3IEMEHTOB COACPIKaHUS, MPOBEPACMBIX HA EIUHOM
TOCYIapCTBEHHOM 3K3aMEHE IO (PH3HKeE»;

— pasgen 3. «OTpaxkeHHEe B COJCP)KAHHM KOHTPOJBHBIX HM3MEPHTEIIBHBIX
MaTepHaioB JIMYHOCTHBIX pe3yabTaToB OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBI CPETHETO 00IIETO 00pa30BaAHUMY.

B xommduxatop He BKIIOYEHBI TpPeOOBAaHMSA K pe3yNbTaTaM OCBOCHHSA
OCHOBHOH 00pa3oBaTeNbHOl IpOrpaMMBI  CpenHEro oomero o0Opa3oBaHMs
Y JIEMEHTBHI COJep)KaHMs, JOCTH)KEHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO
B paMKaX TOCYJapCTBEHHOI HTOTOBOH aTTECTAIIHH.
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Pazgean 1. [lepeyennb npoBepsieMbIX TPeOGOBaHUH K pe3yJibTaTaM 0CBOEHMS
OCHOBHO# 00pa3oBaTe/IbHON NPOrpamMMbl cpeHero 0611ero 00pa3oBaHust
no pusnKe

B Ttabmuue 1 npuBenén cocraBieHHbI Ha ocHoBe 1. 8§ ®I'OC mepeueHb
IpoBepseMbIX TPpeOOBaHUII K MeTalpeIMETHBIM pe3yNIbTaTaM OCBOEGHHUsS OCHOBHON
00pa3oBaTenbHON MPOrpaMMBI CPEIHEr0 00IIero 00pa3oBaHMsL.

Tabauya 1
Kon IIpoBepsiemble TpeGOBaHUSI K MeTanpeAMeTHBIM
NpOBEPSIeMOro pe3yJbTaTaM O0CBOeHHsI OCHOBHOI 00pa3oBaTeIbHOI
TpeOOBaHUA NMPOrpamMMbl cpeiHero od1ero 00pa3oBaHus
1 ITo3naBaTenbHblie YY /|

1.1 ba3zosvie nocuueckue deiicmeun

1.1.1 VYcranaBnuBaTh CYIIECTBEHHBINM TMPU3HAK WU OCHOBAHUS IS
CpaBHEHUs1, KJTacCCU(UKAINN B 0000IIeHHUS

1.1.2 BpisIBISITE 3aKOHOMEPHOCTH U TPOTHUBOPEUHsS B paccMaTpH-
BaEMBIX SIBJIICHUSIX

1.1.3 CamocTosTelbHO  (POPMYJIMPOBATh W AKTyalU3UPOBaTh IPO-

61eMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OIIpE/eIATh LIENU AESATENBFHOCTH, 3aJaBaTh IapaMeTpsl U KpH-
TEPHUH UX JOCTHKCHUSI

1.1.4 BHOCHTB KOPPEKTHBHI B JIESTEILHOCTh, OLICHUBATH COOTBETCTBHE
pe3ybTaTOB LENSAM, OLICHUBaTb PUCKU IOCIEACTBUN 1es-
TEJbHOCTH

1.1.5 Pa3BuBaTh KpeaTHMBHOE MBIIUICHHE MPH PELIEHUU >KU3HEHHBIX
mpooJieM

1.2 ba3zosvie uccnedosamenvckue deiicmeus

1.2.1 Bnaners HaBblKaMHM Y4e€OHO-HUCCIIENOBATEILCKOW U IPOEKTHON
JIeSITeNbHOCTH, HABBIKAMHU pa3pelIeHusi mpobiaeM

1.2.2 OBnazeHue BUAAMU JESATEIBHOCTH 1O TOJIYYEHUIO HOBOTO

3HaHUs, €ro MHTEPIIpeTally, NpeoOpa3oBaHUI0 U MPUMEHEHHIO
B Pa3IMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHUCIE HPU CO3MaHUU
Y4eOHBIX M COIMATBHBIX MPOSKTOB

1.2.3 ®opMHUpOBaHUE HAYYHOTO THIIA MBIIUICHHUS, BIAJEHUE HAYUYHOU
TEPMHHOJIOTHEH, KIIFOYEBBIMU TOHATHSIMH U METOAAMHU
1.2.4 BBISIBASATE MPUUMHHO-CIIEICTBEHHBIE CBS3U U aKTyallU3HUpPOBATH

3a/1a4y, BbIBUTaTh TUIIOTE3Y €€ pEeIIeHUs, HaXOAUTh apryMEHTBI
JUTSL IOKa3aTeNbCTBa CBOMX YTBEPXKACHUH, 3aJaBaTh NapaMeTphI
U KPUTEPUH PELICHHUS

1.2.5 AHanu3MpoBaTh IMOJyuYEeHHBIE B XOJ€ PELICHHS 33Jlaud Pe3yJib-
TaTbl, KPUTUYECKU OLEHUBATh HX JOCTOBEPHOCTH, MPOTHO3M-
pOBaTh H3MEHEHHE B HOBBIX YCIOBHSIX
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Kon
NMpPOBEPSIEMOr0
TpeGoBaHUA

IIpoBepsiemble TpeGOBaHUSI K MeTaNPeAMETHBIM
pe3yJbTaTaM OCBOeHHUsI OCHOBHOI o0pa3oBaTe/bHOI
NPOrpPaMMBbl CpeiHero o01ero o6pa3oBaHus

1.2.6

YMeTh NepeHOCUTh 3HaHUS B IIO3HABATEIbHYIO U MPAKTHUECKYIO
00JTaCTH )KU3HEAEATENLHOCTH;

YMETh HMHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEAMETHBIX O00-
JIacTe;

OCYIIECTBJISATh IIEJCHANPABICHHBIH IOMCK MEepeHoca CpPeACTB
U CTIOCO00B JIEHCTBHSI B PO(eCCHOHATBHYIO CPey

1.2.7

CrnocoOHOCTh W TOTOBHOCTh K CaMOCTOSITCJIBHOMY IIOMCKY
METOJIOB PEUICHUS MPAaKTUIECKUX 3a/ad, MPUMEHEHUIO pa3iind-
HBIX METOJIOB MTO3HAHVIS,

CTaBUTH U (OPMyIUpPOBaTH COOCTBEHHBIC 3amadd B 00pa3o-
BATENBHO ACATEIbHOCTU U )KU3HCHHBIX CUTYAIHSX;

CTaBUTH TPOOJIEMBI W 3aJad¥, IOMyCKAIOUINE albTepPHATHBHBIC
PeIIeHHS;

BBIZIBUTaTh HOBBIC HJCH, IpEUIaraTh OPUTHHAIBHBIC MMOJXObI
Y pEIeHHUS;

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEeMBbI ¢ YIETOM aHaIH3a
HMEIOIIUXCS MATePHAIBHBIX M HEMAaTepHaJIbHBIX PECYPCOB

1.3

Paboma c ungpopmayuei

1.3.1

Brnagers HaBBIKAMH MONY4YEeHUS WH()OPMAIMH W3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSATENIHO OCYLIECTBIISATh IOUCK, aHAIU3,
CHCTEMAaTH3alMI0 U HMHTEpIpeTaluio MH(GOpMalUu pa3IHdHbIX
BUJIOB M ()OPM IIpEICTaBICHHS

1.3.2

Co3nmaBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ y46TOM Has3Ha-
YyeHus1 HHPOPMAIMU U LEJIEBON ayTUTOPUH, BEIOMpAsi ONTUMANb-
HYI0 (OpMy NIPEACTABICHHS ¥ BU3yIH3AIHH

133

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

1.34

HUcnonb30Bath cpefcTBa HHGOPMAMOHHBIX U KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
¥ OpPraHU3alMOHHbBIX 337134 ¢ COOJIIOJICHUEM TPEOOBaHUIH PTOHO-
MHUKH, TEXHUKH O€30MacCHOCTH, THTHEHBI, PEeCypcocOepexeHHs,
MPaBOBBIX M OTHYCCKHX HOPM, HOPM HH()OPMALMOHHON
Oe3omacHOCTH

1.3.5

Biazers HaBbIKAMH pAclO3HABaHMS M 3alIUThl HH(POPMALMH,
UH()OPMAIMOHHOH 0€301IaCHOCTH JINTHOCTH

KommyHukaTuBHble YY1

2.1

Obwenue

2.1.1

OC}’I.[ICCTBJ'IS{TL KOMMYHHKaIlUH BO BCEX cd)epax JKHU3HH,
BJIaACTH Pa3JIMYHbBIMHU criocodbamu O6IlIeHI/I$[ M B3aUMOJICHCTBUS

PaSBépHyTO " JIOTUYHO H3JlaraTb CBOIO TOYKY 3pPCHHSA C HUCIIOJIb-
30BAHUCM SA3BIKOBBLIX CPECACTB
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Kon
NMPOBEPSIEMOT0
TpeGoBaHHUs

IIpoBepsiemble TpeGOBaHUSI K MeTanpeAMETHBIM
pe3yJbTaTaM 0CBOeHUsI OCHOBHOIN 00pa3oBaTe/bHOM
NPOrpaMMBbl CpeiHero o0uiero oopasoBaHus

2.1.3

ApryMeHTHpPOBaHHO BECTH JAUAJIOT

3

Peryasitupubie YY /I

3.1

Camoopzauu:muuﬂ

3.1.1

CaMoCTOATENBHO OCYHICCTBJIATH IO3HABATCJIBHYIO  IOCATEIIb-
HOCTb, BBISABJIATH l'[pO6JICMI>I, CTaBUTb U Q)OpMyJII/IpOBaTI) cobct-
BCHHBIC 3a1a41 B O6paSOBaTeJ'[BHOI7I JACATCIBHOCTH U XHU3HCHHBIX
CUTYyaluAX;

JaBaTh OLCHKY HOBBIM CHUTYallusAM

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELICHUs MPOOJIEMBbI ¢ yué-
TOM HWMEIOLINXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH
U NPEII0YTEHUH;

JlenaTh OCO3HaHHBIM BBIOOp, apryMeHTUpoBaTh €ro, Opartb
OTBETCTBEHHOCTh 32 PEIICHUE;

OLICHUBATh IPHOOPETEHHBIH OIIBIT;,

CrIoco0CTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHHIO ITHPOKOI
SPYAULMH B pa3HbIX 00JIACTAX 3HAaHUM

3.2

CamokormpoJip

3.2.1

ﬂaBaTL OLCHKY HOBBIM CHUTyallUdIM, BHOCHUTH KOPPCKTUBBI B
ACATCIIBHOCTh, OUCHUBATH COOTBETCTBUEC PE3YJILTATOB LCIISAM

322

BrnaneTs HaBbIKaMH TIO3HABATENBHON pe(IIeKCHH KaK OCO3HAHHS
COBEpLIAEMBIX JEHCTBUM U MBICIUTENBHBIX IPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM;

UCIIONIb30BAaTh TPHUEMBI pedIeKcHu Uil OLEHKU CUTYaIHH,
BBIOOpa BEPHOTO PEIICHNS;

YMETh OLIEHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEILCHUS
110 UX CHUKEHHUIO

3.3

Omouyuonansvhulii unmennekm, Tpegnonararomuii chopmMupo-
BaHHOCTB!

CaMOPEryJIMPOBAHUS, BKIIOYAIOLIEIO CaMOKOHTPOJIb, YMEHUE
NPUHAMATH OTBETCTBEHHOCTDH 3a CBOE ITOBEIEHHE, CIIOCOOHOCTH
aJalTUPOBAThCA K SMOLMOHAIBHBIM M3MEHEHUSM U IPOSBIAThH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUY, BKIIOYAIOIIEH CTPEMJIEHHE K JIO-
CTXKEHUIO 1IEU U YCIEXY, ONTUMH3M, HHUIUATUBHOCTb, YMEHUE
JIeCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEH
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Pa3znen 2. IlepedyeHb 3J1eMEHTOB CO/IEPKAHNUS, IPOBEPAEMbIX HA €IMHOM rOCyIapCTBEHHOM 3K3aMeHe 1o pusuke

B Ttabnume 3 mpuBen€H coCTaBICHHBIM Ha OCHOBE (QeaepalbHON 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO OOIIETO
oOpazoBaHus 1Mo (PU3NKe NepeyeHb MPOBEPSIEMbBIX FJIEMEHTOB COJICPKAHUS.

Cnoxenne ckopocteit: U, = U, + 1, -
Berancienue nepeMenieHus U MyTH MaTepUaTbHOH TOYKHM HPH MPSAMOJIMHEHHOM
JIBUKCHHUH BJIOJIb OCH X TI0 TPpaHKy 3aBUCHUMOCTH Dy(f)

Tabnuya 3
Kon Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA Yposenn Hanu4yue nannoro
pa3nesa/ | 3jeMeHTa NPOrpaMMbl 3J1eMeHTa
TeMbl coepKaHus
B KoaudukaTope
EI'D npounuisix jer
1 MEXAHUKA
1.1 KUHEMATHKA
1.1.1 Mexanunueckoe asmxenre. OTHOCUTEILHOCTE MEXAHNYECKOTI0 ABMKeHud. Cucre- Y. VY .
Ma OTCU€Ta ’
1.1.2 MarepuanbHas TOYKa. z A TPaeKTOpUs
E¢ pamnye-sexrop: 7(1)=(x(¢), y(t).2(t)),
TpaeKkTopus,
nepeMeIeHue:
Ar=r(t,)—r(t)=r,—n= BY, VY +
= (Ax, Ay, Az),
yTh.
CrnoxxeHue nepeMeIeHmii:
Ar, = A, + Ar,
1.1.3 CkopocTh MaTepHUaIbHONU TOUKH:
ﬁzg =z7;’=(vx,vy,vz),
At At—0
A Sy b=z BY, VY +
v, =— =X/, aHANOrM4Ho v, =/, U, =z, )
At At—0
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NporpaMmmbl JJ1eMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
1.1.4 . AD ~
YckopeHue MaTepruaabHOU TOUKU: = A_ =0/ = (ax ,d,,d, ) ,
t
A At—0 BY, vy +
(%
a,=—2* =(v,) ', aHamOrMuHO ay:(vy)', a,=(v,)"
At ! ! !
At—0
1.1.5 PaBHOMEpHOE NPAMOJIUHETHOE ABUKECHHE:!
x(t)=x,+0,,t BY, VYV +
v.(t)=v,, =const
1.1.6 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE ABHKEHUE:!
2
at
x(t)=x, + Ut +—=
v.(t)=v, +at S
_l’_
a, = const ’
2 2
v, —V, =2a, (xz _xl)
L+,
IIpy JBMKEHUHM B OJHOM HAINPABJICHUM ITyTh O = 5 -1
1.1.7 CBobOogHOoe maneHWe. YCKOpEeHHe CBOOOJIHOTO
najeHus. JIBmxkeHuwe Tena, OpOLICHHOTO O[T
YTJIOM O K TOPU3O0HTY: Vi l _ D,
g
x(t)=x,+V,t=x,+V,cosa-t
, X o /A vy +
_ gt _ . gt
Y(O) =y, + 0,1+ 5 —yo+vosm(x-t—7
O Xo )C=

© 2025 denepanpHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMs U HAYKH
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NPOrpamMMmblI 3J1eMeHTa
TeMblI coiepKaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
v (t)=v, =v,cosa
V(1) =1, + g t=0,sina— gt
g.=0
g, =—g =const
1.1.8 KpuBonunelinoe npuxenue. [IBuxeHre MaTepualbHOU TOUYKH 110 OKPY>KHOCTH.
VYrioBas u ITMHEHHAs CKOPOCTh TOUKU: U = ®R . Ilpn paBHOMEpHOM ABHKECHUH
TOYKH IO OKPYKHOCTH () = 2n =27y . LIEeHTpOCTpEMUTENBHOE YCKOPEHUE TOYKH: BY. VY +
T b
v, y
a,, =— =@ R . llo1IHOE yCKOpEHNEe MaTePHaIbHON TOUKH
1.1.9 TBéppoe Teno. [locTynaTesbHOE U BpallaTeJIbHOE JABUKEHUE TBEPAOrO Tella Yy +
1.2 HHHAMUKA
1.2.1 HNuepunanenbie cucreMsl orcyéra. IlepBbiit 3akoH Herorona. IIpuHuun otHOCH- Y. VY .
TenbHOCTH [anmes ’
1.2.2 m
Macca Temna. IInoTtHOCTE BelecTBa: p=— BY, VY +
4
1.2.3 - —F 4
Cuna. [puHImn cyneprno3unuu cui: F paBHonelicTs Fi+F,+.. BY, VY +
1.2.4 Bropoii 3akon Herorona: 11t MarepuainbHoil Touku B 1ICO
= - = bY,VV +
F=mad; Ap = FAt npu F =const ’
o -—Q 00—
1.2.5 Tperuii 3akoH HprOTOHA I MaTEpUATIBHBIX B .
Touek: F, = —F,, 12 £ bY, V¥ +
1.2.6 3aKOH BCEMHUPHOI'O TATOTEHUS: CHIIbI MPUTSHKEHUS MEXIY TOYECYHBIMU MacCaMH
mym
pasHsl F = G ——=>. BY, VY +
R
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
Cuna tspxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTD CHUJIBI TSKECTH OT BBICOTHI /1
HaJ[ TOBEPXHOCTHIO IJIAHETHI paguycoM Ry:
mg = GMm
(Ry + 1)’
1.2.7 Cuna ynpyrocru. 3akon I'yka: F| = —kx BY,VV +
1.2.8 Cuna tpenus. Cyxoe TpeHHE.
Cuiia TpeHUst CKOJIbKEHUS: F, =Uun .
BY, VYV +
Cuiia TpeHust TOKOSI: F,, <SuN .
Koaddunment tpenus
1.2.9 F,
Hasnenue: p = ? bY,VV +
1.3 CTATUKA
1.3.1 MOMEHT CHJIbl OTHOCUTEIIBHO OCH BpPAILICHUS:
|M| = FI, tne [ — mnedo cunbl F' OTHOCHTENBHO OCH, O EV VYV N
npoxosmiei uepe3 Touky O MEpPHEHAUKYISIPHO pPH- ’
CYHKY F
1.3.2 LlenTp Macc tena. LleHTp Macc cucTemMbl MaTEpUaTbHBIX TOYCK:
mry +myr + ... ~
o = L1 22 . B ogHOpO1HOM TIOIIE TShKECTH ( g= Const) LEHTP vy +
- m;+m,+..
Macc TeJla COBIAJAET C €ro IIEHTPOM TKECTH
1.3.3 ) M +M,+...=0
Ycnosus paBHoBecus TBEpaoro tena B UCO: ¢ |~ NAY +
F+F,+...=0
1.34 3akoH Ilackans bBY,VV +
1.3.5 Hasnenue B xunkoctu, noxosmeica 8 UCO: p = p, +pgh BY, VY +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pa3aena/ | 3jeMeHTa NporpaMmmbl JJ1eMeHTa
TeMbl co/iep:KaHusA
B KoAu(uUKaTOpe
EI"D npoumuisix jer
1.3.6 3akon Apxumena: I Apx = =P s
€CIIM TeNO U KHUAKOCTH nokostest B UCO, to F = pgl, .. bY, V¥ +
VYcnoBue miaBaHus TE
1.4 34KOHbI COXPAHEHHUA B MEXAHUKE
1.4.1 | Umnynsc MmaTepuanbHoit Touku: p = mo BY,VV +
1.4.2 WMy sibC CHCTEMBI TEIL: p = P, + P, + ... bY, VY
1.4.3 3aKOH U3MEHEHHUS U COXPAHEHHUS UMITYJIbCA!
BUCO Ap = A(P, + Py +..) = F pou A + Fy oo AL+ ...
BUCO AP = AP, + Py +..)=0, ccmn F o+ Fy oo+ = 0 BY. Y "
PeakTnBHOC NBIKECHIE
1.4.4 Paborta cuibl Ha MaJIOM MEepEeMeEIIeHUH: -
A:‘ﬁ‘-‘A?‘-cosa:Fx-Ax F
:/L bY, VvV +
Ar X
1.4.5 MoIHOCTh CHIIBI:
eciu 3a Bpemss At pabota cunbl n3mensiercss Ha AA4 -
A4 o F BY, VV +
TO MOLIHOCTb CHJIBI P = =F-v-cosa -
At 550 ()
1.4.6 2 2
muv
Kunernueckas sHeprus MatepuanbHoi Touku: £ = T = ;;
m
BY, VY +

BaKOH N3MCHCHUS KHHCTquCKOﬁ 3HepFI/II/I CUCTCMBI MaTepI/IaJ'II)HLIX TOYCK:
BUCO AEu=A1+A4>+ ...
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasnena/ | 3jieMeHTa NMpPOrpamMMblI JJIeMEHTA
TeMbI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
1.4.7 [lorenunanpHas sHEprus:
JUTS IOTEHIMANBHBIX cunl Ay = Ey oo — E, - = —AE S
[ToTeHmanpHast YHEPTUS MaTEPUATLHON TOYKHA B OJJHOPOIHOM I10JI€ TSHKECTH:
EHOTeHI_I = mgh . BY, VYV +
[ToTenumanpHas sHEpPrUs ynpyro AepopMHUPOBAHHOTO Teja:
kx 2
E MOTEHI] =
2
1.4.8 3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM dHepruu:
EMCX = EKI/IH + EHOTCHII’
BY, VY +
B 1CO AEMex = ABcex HETIOTEHII. CHIT»
B CO AE\ex = 0: €CIU Apcex HEMOTEHIL CHIT 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
1.5.1 ["apMoHnyeckne KoneOaHusi MaTepualbHOM TOUKH. AMIUIMUTYHa W ¢dasza KoJje-
Oanwuii. Kunemarndeckoe omnmucanue:
x(¢) = Asin(wt +9,),
vx (t) = xt,’
a.(t)=(v,)" =—w’x(t) = a, +®'x =0, e x — CMeIIeHNe U3 TONOKEHUS
paBHOBECHS. bY, VYV +

JlnHamMu4eckoe onucaHue:

2
ma = —kx ,rae k =m®". Do 3Hauur, uro F, = —kx.
DHepreTHYecKoe onucanue (3aKOH COXpaHEHUSI MEXaHHMUYECKOM SHEPTHH):

max

2 2 2

mv®  kx* mo? kA?
+ = = = const
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
CBsi3b aMILTUTY/IBI KOJICOAHUI CMEIIEeHUsT MaTePUAIILHON TOYKH C aMILUTUTYJaMHU
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHHS: bY,VVy +
_ _ 2
V., =04, a,  =nA
1.5.2 . ot 1
[Tepwon u yactora kKonebanmii: | = — =—.
O Vv
. ) [
ITepron ManbIx cBOOOIHBIX KONEOaHUI MATEMaTUUECKOTO MAATHUKA: T = g \f . BY, VY I
g
. Im
[lepron cBoOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA: T = 27T ?
1.5.3 Brinyxnennsie konebanus. Pesonanc. PezonancHast kpuas Yy +
1.54 [Tonepeunsle ¥ TpoJOJBbHBIE BOJHBL CKOPOCTH pacnpoCTpaHEHUs W JJIMHA
v
BOJHBL: A =V] =—. BY, VY +
A%
WnTepdepennmst v audpaxiyst BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa bY, VY +
2 MOJIEKYJIAPHAA ®U3UKA. TEPMOJAHHAMHUKA
2.1 MOJIEKYJIAPHAA ©U3UKA
2.1.1 Mopaenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPAbIX Tei. [IycTh TepMoaguHaMudeckas
cucreMa (Teno) cocToUT U3 N OJMHAKOBBIX MOJIEKYJ. Torma KoJIu4ecTBO
N m
BEIIECTBA V = —— = —, bY,VVy +
N, M
rae N, —unucino Asorajpo, m —Macca cucteMsl (Tena), Ll — MouIsipHasi Macca BelecTBa
2.1.2 TermoBoe NBHKEHUE aTOMOB M MOJIEKYJI BEIIECTBA bY,VVY +
2.1.3 B3anMoeiicTBHEe YacTHI] BEIIECTBA bY, VYV +
2.1.4 Jnddys3us. BpoyHOBCKOE TBUKCHHE bY,VVy +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
2.1.5 Monens nneansHoro raza B MKT bY, VYV +
2.1.6 CBsi3b MEXIY JIaBJIICHUEM M CpeIHEH KMHETHYECKON 3HEpruei MmocTynaTebHOTO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ UeabHOTO ra3a (ocHoBHOe ypaBHeHre MKT):
1 = 2 (mp*) 2 — y
p= 3 mynv” = 3 n- 5 = 3 n-&,. » TIE My—Macca OTHON MOJIEKYJIbI, BY, VY +
n= 728 KOHIIEHTpAIUsI MOJIEKYJI
2.1.7 AbcomoTtHas temneparypa: 7 =1t°+ 273K BY, VY +
2.1.8 CBs13b TeMIlepaTypbl ra3a co CpeHell KHHETUYECKON 3HEPrueil MocTynaTeIbHOro
TEIJIOBOT'O IBM)KEHHUS €r0 MOJIEKYJI:
2 bY,VVy +
my 3 ’
gHOCT = ; == kT
2 2
2.1.9 | Ypasuenue p =nkT BY,VV +
2.1.10 Mopenp naeanbHOro raza B TepMOJIMHAMUKE:
YpaBuenue MenneneeBa — Knanelipona
BripakeHne 11 BHyTpEHHEW JHEPTUn
VYpaBuenue MenneneeBa — Knanelipona (mpuMeHNUMBIE (OPMBI 3aITHCH):
m RT
oV =""RT =vRT = NkT, p=PL.
n 58 BY, VYV +

Bripaskenne a5t BHyTPEHHEH SHEPTUHM OJHOATOMHOTO HMJEaJbHOTO ra3a (mpume-
HUMBIE (POPMBI 3aIUCH):

3 3 3m 3
2T TVl =P
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasnena/ | 3jieMeHTa NMPorpamMmsbl 3JIeMEHTA
TeMbl coJepKAHUA
B KoAu(uUKaTOpe
EI"D npoumuisix jer
2.1.11 3akoH JlanbToHA AJ1 JAaBJIEHUS CMECH Pa3PEKEHHBIX ra30B: BY. VY
+
p=p, +p,+.. ’
2.1.12 | U3omporneccsl B pa3peKeHHOM Ta3e C MOCTOSHHBIM 4YUCIOM MoJiekya N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV =const,
_ P _
n3oxopa (V= const): — = const,
T
0 v t
u3o0apa (p = const): ? = cons BY, VY n
I'pacuueckoe npencraBneHue u3onpoueccoB Ha pV-, pT- u V1- auarpammax.
OO0BeIMHEHHBIN ra30BbIA 3aK0H:
pV
~——=const
T
JIIS1 TIOCTOSTHHOT'O KOJIMYECTBA BEIIECTBA V
2.1.13 Hacelliennsle 1 HeHachIlleHHbIE napbl. KauecTBeHHash 3aBUCHUMOCTD ITJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA BY, VY +
HACBIIIIEHHOTO Mapa
2.1.14 | BnaxHOCTh BO3/yXa.
T T
OtHOCHTeIIbHAS BIAXKHOCTD: () = P napa ( ) = P napa ( ) BY, VY +
pHaCBII]_[. apa (T) pHaCBIH.I‘ napa (T)
2.1.15 H3MeHeHne arperatHbix COCTOSIHUM BELIECTBA: HCIIAPEHUE U KOHACHCALMS, KUIIe- BY. VV .
HUE XKUIKOCTH ’
2.1.16 | U3menenue arperaTHbhIX COCTOSIHUM BEILIECTBA: IJIABJICHUE U KPUCTAJIM3ALIHS bY, VY
2.1.17 | IIpeo6pazopanue sHepruy B Ga30BbIX HEPEX0IAX bY, VYV
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pa3nesa/ | 3jeMeHTa NporpaMmmbl JJeMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
2.2 TEPMO/IMHAMUKA
221 TermoBoe paBHOBECHE U TEMIIEpaTypa bY, VY
222 | BHyTpeHHss SHEprus BY, VY
223 Temonepenada kak crmoco0 W3MEHEHUsI BHYTPEHHEH SHepruu 0e3 COBEPIICHHUS BY. VY N
paboTtbl. KoHBEKIHS, TEIIONPOBOAHOCTD, U3ITyUECHUE ’
224 KomnunuecTBo TemiaoThI.
VY nenbHas Tenn0éMKOCTh Bemectsa ¢: O = cmAT by, ¥¥ *
2.2.5 | YnaensHas Temiora napoodpasoanus L: O = Lm .
VnenbHas Temwiora miasnenus A Q = Am. BY, VY +
V nesnpHas TemioTa cropanus tomtusa ¢: O = gm
2.2.6 OnemeHnTtapHas paboTta B TepMoauHamuke: A = pA) . Beruucienue paboTsl 10 EV VY N
rpaduky mporuecca Ha pV-guarpamme ’
2.2.7 IlepBblil 3aKOH TEPMOAUHAMUKM:
O, =AU, +4, = (Uz _U1)+ Ay
BY, VY +
Anuna0ara:
0,=0= 4,=U,-U,=-AU,,
2.2.8 BTtopoii 3akon TepmoanHamuku. Heobpatumblie mpoiieccol bY,VVY +
229 [Ipunnune! aeiictBus Ternosbix MamuH. KIT/:
_ A3aum<n _ QHarp _|Qx0n| 11— |onn| BY, VY +
Q Harp QH arp QH arp
2.2.10 | Makcumanbnoe 3Hauenue KII. Iukn Kapno:
Tnar - Txon T
max M = M0 — _Marp - Xom _q _ Zxor BY,VV +
THan THarp
2.2.11 | Ypasuenue temnosoro 6ananca: O, +Q, +0; +...=0 BY,VV +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
3 JIEKTPO/THHAMUKA
3.1 IJIEKTPUYECKOE 1IOJIE
3.1.1 OnexTpuzanus Tel U €€ MposIBICHUA. DJIEeKTpUdYecKuil 3apsan. JlBa Buja 3apsnia.
DJIEMEHTapHbIA AJIEKTPUYECKUN 3apsan. 3aKOH COXPAHEHUS DJICKTPUYECKOTO bY, VY +
3apsia
3.1.2 B3aunmoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIECKTPUUECKON MPOHUIIAEMOCTHIO €
F:k|%|'|2qz|: 1 ,|‘11|'|‘12| by, ¥¥ "
er dmee, 1’
3.1.3 Dnektpuyeckoe nosie. Ero neiicTBrue Ha 3JeKTpUIECKUE 3apsi bl bBY,VV +
3.1.4 ) . F
Hampspk€HHOCTD 3JEKTPUUYECKOTO MOMS: F =
qnpo6H1,n71
[Tone Toueunoro 3apsiaa: E = k iz s BY,VV +
r
OJIHOPOJIHOE TIOJIE: E = const.
KapTtuns! 1MHMI HaIpsHDKEHHOCTH 3TUX TOJIEN
3.1.5 [ToTeHManbHOCTh 3JIEKTPOCTATUIECKOTO TOJIA.
Pa3HoCTh MOTEHIIMANIOB U HATIPSIKEHUE!
4, =q(@, —0,)=—qA¢=qU .
IToTeHnanbHas SHEPTUS 3apsjia B 3JIEKTpocTaTHUecKoM moie: W =¢g@.
A=—-AW bY,VV +
HloTeHuman 3IeKTPOCTATUYECKOTO MOJISL: (p = 4 .
q
CBsi3b HaNpsHKEHHOCTH TOJS M PA3HOCTH TOTEHIMAIOB JUISl  OAHOPOJIHOTO
aieKTpocTaruueckoro noisti: U = Ed
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NPOrpamMMmblI 3J1eMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
3.1.6 [IpuHIHUI cynepno3uuuu JIEKTPUIECKUX MOJIEH:
F—F 4+ F — bY,VV +
E=E+E,+..., =@, +¢, +...
3.1.7 [IpoBOJHUKYN B AIIEKTPOCTATUUECKOM TTOJIE€. Y CIIOBUE PABHOBECHS 3apsIOB: BHYT- vy
— +
pu poBoaHuKa £ = 0, BHyTpH U Ha MOBEPXHOCTH MIPOBOJIHUKA (P = cOnst
3.1.8 JpneKTpUKA B 3JIEKTPOCTATUUECKOM ToJie. JludnexkTpuueckas MPOHUIAEMOCTh vy N
BELIECTBA €
3.1.9 KouneHcaTop. DIeKTpoéMKOCTh KoHaeHcaTopa: ¢ = 4 .
DneKTPOEMKOCTH INIOCKOr0 KOHJIEHCATOpa: (C = sea(;S =¢eC, BY, VY +
E,5
DJIeKTPOEMKOCTb MIIOCKOTO BO3AYLIHOrO KOHAEeHcaTopa: — d
3.1.10 [TapannensHOE CoeIMHEHHE KOH/IEHCATOPOB:
g=q,+q,+....,U, =U, =..., CnapaﬂH =C, +C, +...
[TocnenoBareabHOE COENMHEHHNE KOHIEHCATOPOB: yy +
|
U:U1+U2+""q1:q2:"" C _F+C_+“.
TIOCI 1 2
3.1.11
qU CU?* ¢*
OHeprus 3apsHKEHHOr0 KOHAeHcaropa: W, = 21— = =1 bY,VV +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasnena/ | 3jieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
3.2 | 34KOHbI [IOCTOAHHOI' O TOKA
3.2.1 Aq .
Cuna toka: [ = — . Iocrostnupiii Tok: [ = const
Ilac—0 BY, VY +
JI1 TIOCTOSIHHOTO TOKA g = [t
322 VYcnoBus CylecTBOBaHUS MIEKTPUUECKOrO TOKA.
i P BY, VY +
Hanpsoxenne Un DAC £
323
3akon OMa juig yyacTtka nenu: | = — bY, VYV +
324 DJIEKTPUYECKOE COMPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €ro JJIMHBI U CEYEeHHs. YAeJIbHOE CONpPOTHBIICHUE BEIECTBA.
BY, VYV +
[
R=p—
S
3 '2'5 CTH HHUX CHJI
Ucrounnkn Toka. DJIC mcrounmka Toka: & =———"""" BHyTpeHHee
q bY, VYV +
COMPOTHUBIICHUE HCTOYHHUKA TOKA
3.2.6 3akon Oma 111 TOJTHOM (3aMKHYTO#) SJIEKTPUYECKOM TeTTH: £
£ — BY, VYV -
E =IR+1Ir,otkyna I = R ,
R+r
3.2.7 [TapannenbHoe coeAMHEHUE TPOBOAHHUKOB:
]=I]+12+..., U]=U2=..., 1 :i+i+_”‘
Rnapann Rl RZ BY, vy +

HOCHGI{OB&TGJ‘ILHOC COCAMHCHHNEC ITPOBOJHUKOB!
U:U1+U2+...,[1:[2:...,Rn =R1+R2+...

0CJI
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasnesia/ | 3j1eMeHTa NPOrpamMMmblI 3J1eMeHTa
TeMbl co/iep:KaHusA
B KoAu(uUKaTOpe
EI"D npoumuisix jer
3.2.8 Pabota snekrpuueckoro Toka: 4 = [Ut.
3akon J[xoynst — Jlenna: O = IRt .
U2 bY,VVy +
Ha pesucrope R:Q = A=1*Rt=1Ut =7t
3.2.9 AA
MOIIHOCTB 2JIEKTPUYECKOTO TOKA: P = —— =JU.
At At—0
2y U°
TennoBas MOLTHOCTB, BbIAENAEMas Ha pesucrope: P=1"R = 3 =1U. BY, VY +
MoumHocTh UCTOUHMKA TOKa: P = — =&l
At At—0
3.2.10 | CoGonHble HOCHTENH HSIEKTPUUECKUX 3apAJ0B B MPOBOAHMKAX. MeXaHH3MbI
IIPOBOJMMOCTH TBEPABIX METAJLUIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB, yy +
ras3os. [loxynpoBoguuku. [TomynpoBoAHUKOBBIN AHON
33 MAI'HUTHOE 110JIE
3.3.1 MexaHHYecKoe B3aHMOJICHCTBHE MArHHTOB. MarHutHoe mone. BexTop MarHuT-
HO MHAYKIKK. TIPHHIKAT CYIIEPHO3UIAN MATHUTHBIX TONCH: B = El + Ez +.... BY. VY N
JIMHUW WHOYKOWW MarHUTHOro moiisi. KapTwHa JIWHWA WHAYKIUHA MarHUTHOTO ’
OIS TIOJIOCOBOTO U TIOZAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
332 Oneir Opcrena. MarHuTHoe Iosie NMPOBOJHMKA € TOKOM. KapTuHa nuHUi
UHAYKUUM MarHMTHOTO IMOJS JAJUMHHOTO TMPSMOro IPOBOJHUKA M 3aMKHYTOTO bY,VV +
KOJIBLIEBOI'O ITPOBOJAHMKA, KATYIIKU C TOKOM
3.33 Cuna Amnepa, €€ HallpaBJICHUE U BEJINYUHA:
F, =IBlsin o, rie 0. — yron Mexry HampaBlIeHHeM POBOTHUKA U BEKTOPOM B BY, V¥ *
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uUKaTOpe
EI"D npoumuisix jer
3.34 Cuna JlopeHna, eé HampaBleHHMEe W  BeluuuHa: [ Jop = ‘q‘vB sina,
rie o — Yron Mexay BeKTopaMu U U B. Jpmxenue 3apS’KEHHOM YaCTULbI BY, V¥ +
B OJIHOPOJIHOM MarHUTHOM II0JIie
34 DJIEKTPOMATHUTHAA UHAVKIIUA
34.1 [ToTok BeKTOpa MarHUTHOM MHTYKIIHH: ﬁ T / B
®=B,5S=BScosa a
é BY,VV +
3.4.2 SIBnenue snexkTpoMaruuTHON MHAYKIMU. D/1C unaykuuu bY,VVy +
343 3aKOH AeKTpoMarHuTHo nuaykuuu dapanes:
_ g Iy bY, V¥V +
i t
At At—0
344 OJ1C uHAYKIMY B IPSIMOM MPOBOJAHUKE
JUTHHO# [, IBMXKYIIIEMCST CO CKOPOCTBIO U B Tﬁ
(17 17 ) B OJIHOPOJHOM MarHMUTHOM \%I
none B: 7 = S )
& |= Blvcosa, rae a — yron mexay ya ! ’
BEKTOPOM B 1 HOPMaJIbIO 7 K IUTIOCKOCTH, ( @
B KOTOPOM JIe)KaT BEKTOpPLl [ MO ; ecin
[ LBudLlB, 10 ‘51.‘=Bl1)
3.4.5 IIpaBuio Jlenna bY,VVY +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoOro
pasgena/ | 3JjieMeHTa NPOrpamMMmblI 3J1eMeHTa
TeMblI coiep KaHus
B KoAu(uKaTope
EI"D npoumuisix jer

34.6

WunykruBHOCTh: L = 7 ,am @ = L1,

BY,VV +
Al :
Camonnnyxuust. JIC camonnaykuuu: &, =—L— =-LI'
At At—0

3.4.7 LI

DHeprusi MarHUTHOT'O OIS KATYLIKU ¢ TOKoM: W, = " BY, VY +

3.5 OJIEKTPOMAI'HUTHBIE KOJIEFAHUA U BOJIHBI

3.5.1 Koneb6arenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KOJICOAHUs B HJICATHHOM KOJIe0aTeIbHOM KOHTYpE: _[ C é I

. |
q(t) = qmax SIH(('Ot + (PO)
I(t)= q =0q, cos(ort+@,) =1, cos(wt+q,)
bY,VV +
®opmyna Tomcona: 7 =2n+/LC , OTKyna W= E = L .
I JLC

CBs13b aMIUTUTYIBI 3apsjia KOHJIEHCATOpa C aMIUIMTYAON CHIIbI TOKa MpU CBOOOI-

HBIX JJICKTPOMATHUTHBIX KOJEOAHUAX B HACATHLHOM KOJIEOATEThHOM KOHTYpE:

— _2)
352 3aK0H COXpaHEHUsI YHEPTUH B HJICATTLHOM KOJIe0aTeIbHOM KOHTYpE:

Cu* LI’ CU? LI’ BY, VY +

+ = i = — 1% = const. ’
2 2 2

353 BrinysxeHHBIE AIIeKTpOMarHuTHbIE KoeOaHus. Pezonanc %% +
354 [Tepemennbiii Tok. Ilpow3BoacTBO, mepemada W MOTpPeOJIECHUE SICKTPUUCCKOMN vy .

SHEPruu
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoOro
pasgena/ | 3JjieMeHTa NPOrpamMMmblI 3J1eMeHTa
TeMbl co/iep:KaHusA
B KoAu(uKaTope
EI"D npoumuisix jer
3.5.5 CBolicTBa 31€KTPOMarHUTHBIX BOJIH. B3anMHas opueHTanusi BEKTOPOB B 3JIEKTPO- BY. VY N
MAarHUTHOM BOJIHE B Bakyyme: E L B 1L ¢ ’
35.6 [lkana 5JEKTPOMAarHUTHBIX BONH. IIpUMEHEHHE HIEKTPOMATHUTHBIX BOJIH BY. VY N
B TEXHHUKE U OBITY ’
3.6 OIITHUKA
3.6.1 [IpsimonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOW cpene. ToudeuHbId EY. VY n
ucTouHuK. JIyd cBera ’
3.6.2 3aKOHBI OTPaKCHUSA CBeTa. O =3
a BY, VY "
ST S SS
3.6.3 [TocTpoenne n300pakeHui B IIIOCKOM 3epKajie bY,VVy +
3.6.4 3aKOHBI IPETOMIIEHHSI CBETA.
Ipenomnenue cBeta: 7, Sin oL = 1, sinf3 . ;
c o :
AOGCOIOTHBIN MMOKa3aTeab NPEIOMICHHUS: 1,5, = s
OTHOCHTENBHBIN TTOKA3aTENb MPETOMIICHUS: : n,
n, v bY, V¥ +
Ny =— =
n’l UZ

Xoq J1y4eH B Ipu3Me.

CooTHOIIEHHE YaCTOT U COOTHOILIEHUE JJIUH BOJH IPU NEPEX0J€ MOHOXPOMATH-
YECKOI'0 CBETA Uepes3 IPAHMILy pa3jesa ABYX ONTHYECKUX CPEeL:

Vi =V, mA =myh,
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoOro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMBbI coJepKaAHUA
B KoAu(uKaTope
EI"D npoumuisix jer
3.6.5 [lonHoe BHyTpeHHee orpaxenue. IIpenenbHplil yron
MOJTHOTO BHYTPEHHETO OTPAXKEHHS: ny<n n,
. n > +
sinq, ) =——=—> v
n n n
1 1
OTH a’r[p
3.6.6 Cobuparone U pacceuBaroniye JUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsSHUE
N 1 +
Y ONTHYECKAs CUjla TOHKOM JIMH3BL: ) = — BY, V¥
N
3.6.7 ) 111 d_’
®dopMyia TOHKOM JIMH3BL: — + — = —. i
f F
YBenuuenue, JaBaeMoe JIUH30M: H F
|
roh AN\ BY, VY "
H d 7
B cnyuae pacceuBaroen J'II/IH3BI'
| N
D<0=>F=—=<0,I'= |f|
D H d
3.6.8 Xon sy4a, MPOIIEIIEro JIMH3Y MO IPOU3BOJIbHBIM YIVIOM K €€ IJIABHOM ONTH-
yeckoi ocu. [TocTtpoenne n300paxeHU TOUKH U OTpe3Ka MPsIMO B COOMpaIOIINX vy +
Y PACCEMBAIOIIUX JIMH3aX M UX CUCTEMaxX
3.6.9 doToanmapat KaK onTudeckui mpuoop. ['1a3 kak onrtuyeckas cucrema bY,VVy +
3.6.10 | Unatepdepennus cBera. KorepeHTHBIC HCTOYHHUKH. Y CIIOBUSI HAOIOICHUS MaKCH-
MyMOB U MHUHHUMYMOB B HUHTep(EpPEHIIMOHHOW KapTHHE OT JABYX CHUH(DA3HBIX
KOTE€PEHTHBIX UICTOYHUKOB:
bY, VYV +

MaKCHUMYMbI — A:Zm%, m=0,=1,£2,£3,...,
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoOro
pasgena/ | 3JjieMeHTa NporpaMmmbl 3JeMeHTa
TeMblI coiep KaHus
B KoAu(uKaTope
EI"D npoumuisix jer
A
MHHEMYMBI — A = (2m + 1)5, m=0,£1,£2,+3, ...
3.6.11 | Iudpakuus ceeta. Judpakunonnas pemerka. YcCIoBHE HAOIIOJCHUS TIaBHBIX
MaKCHUMyMOB IIPH HOPMAJIbHOM MaJCHUH MOHOXPOMATUYECKOTO CBETa C JTMHON
N } BY,VV +
BOJIHBI A Ha PEHIETKY C MePUOIOM d-
dsing, =mh, m=0,£1,£2,+3, .
3.6.12 | Jlucniepcust cBeTa bY, VYV +
4 KBAHTOBAA ®HU3HKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU JTYAJTU3M
4.1.1 I'mnore3a M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv bY,VVY +
4.1.2 hc
®otonsl. JHeprust potona: £ =hv=—= pc.
_l’_
E vk bY,VV
Wmmynee portona: p = —=—=—
c ¢ A
4.1.3 ®dotorpdexr. Onbrtel A.I'. Ctomerosa. 3akonsl pororddexra Yy +
4.1.4 VYpaBuenue DiinmreiiHa 11 GoTodddexra:
E(I)OTOHa = Amﬂxozxa + EKHH max ?
2
hc he muv BY, VvV +
rae E =hv=—, 4 =hv_=—.FE =—m=eU
¢orona ’ “IBpIXOJA Kp > "TxuH max 3ar
A : My 2
4.1.5 JlaBnenue cBera. /laBieHue cBeTa Ha MOJHOCTBHIO OTPAXKAIOIIYI) MOBEPXHOCTH vy N
Y Ha MOJIHOCTHIO TOTJIOMIAOILYI0 TOBEPXHOCTh
4.2 DOU3UKA ATOMA
421 ‘ [Inanerapnas moziens aToma bY,VVy +
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Kox Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA YpoBeHb Hajauuue 1aHHoOro
pasgena/ | 3JjieMeHTa NMPorpamMmsbl 3JieMeHTa
TeMblI coiep KaHus
B KoAu(uKaTope
EI"D npoumuisix jer
422 [Moctynarsl bopa. M3nyuenue u nornomeHnue GOTOHOB MPHU MEPEX0JIe aTOMA C OJI-
HOT'O YPOBHS SHEPIHH HA JIPYTOM:
he BY,VV +
hv,,=—=|E,—E,|
7\‘mn
4223 JIuneiiyaThie CIEKTPBI.
CrexTp ypoBHEH SHEPTUU aTOMa BOAOPOA: En = w’ n=1,2,3, ... BY, V¥ +
n
43 OU3UKA ATOMHOI O AJ[PA
43.1 Hyxnonnas monens siapa ['eitzenOepra — MBanenko. 3apsia sapa. MaccoBoe unc- Y. VY n
710 sapa. M3oTonsl i
432 PamnoakTuBHOCTE.
A A4 4
Anbda-pacnman: , X—', Y + ,He.
bera-pacnan. BV VY
~ . _|_
DNeKTpOHHBIN -pacnan: ?X% Zle + _(l)e +V,.
[To3uTtpounslii B-pacnan: /;X% Z/le + +(1)E +Vv,.
["amma-u3nydenue
433 _t
3akoH paguoaktuBHOro pacnaga: N(¢)=N,-2 T.
pat pacnaza: N{t)=No t BY, VY "
ITycts m — Macca pajiMoakTHBHOTO BemecTsa. Torna m(f)=m, 2T
4.3.4 S nepHble peakuuu. JleneHue U CUHTES sIep bY,VVY +
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Pasnen 3. OTpaskenne B cofepKaHUU KOHTPOJbHBIX H3MEPHTEIbHBIX
MaTepUaIOB THYHOCTHBIX Pe3yIbTATOB OCBOCHHUS OCHOBHOIA
o0pa3oBaTeJIbHON NPOrpaMMbl cpeHero o0o1ero o0pa3oBaHust

JIudHOCTHBIE ~ pE3yJbTaThl  OCBOCHUS ~ OCHOBHOH  0Opa3oBaTelbHOM
nporpaMmbl  oOydaromummucs (Ha ocHoBe wu3MeHEHHoro B 2022T1. ®I'OC)
OTPaXKAIOT TOTOBHOCTh W CIIOCOOHOCTh OOYYAIONIMXCSI  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH MO3UIMEH JHUYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpHEHTAllUH, TO3UTHUBHBIX BHYTPEHHUX  YOEKAEHHH, COOTBETCTBYIOLIMX
TPAJUIMOHHBIM [EHHOCTSAM POCCHIICKOTO OOILIECTBA; PACHIMPEHUE >KHU3HEHHOTO
OMBITA W OMBITA JICATEILHOCTH B MPOIECCE peaii3alud OCHOBHBIX HANpaBICHUI
BOCITUTATENILHOM JIESITEIbHOCTH.

CoznepxaHue W pe3ynbTaThl BbIMONHEHUM 3amganuil EI'D cBsA3aHbl B TOM
4Hce C JOCTIKCHHEM OOYYalONIMMUCS CIEAYIOIINX JHYHOCTHBIX PE3YJIbTaTOB
OCBOCHHUSI OCHOBHO¥ 00pa3oBaTeNIbHOH MPOrpaMMbl Ha OCHOBE HW3MEHEHHOTO
B 2022 1. ®I'OC.

B wactu mpydosoeo éocnumanusi:

— HHTEpeC K pa3iudyHbIM cepaM MpodecCHOHATHHON NEesTENFHOCTH, B TOM
YHcIIe CBA3aHHBIM C (PU3MKOM U TEXHUKOI, yMEHHE COBEPILATh OCO3HAHHBIN
BBIOOp Oyayied npodeccuu W peaaru30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHBL;

— TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHIO W CaMO0Opa30BaHMIO
B 001acTH (U3UKU HA MPOTSHKEHUU BCEH KHU3HH.

B gactu sxorocuueckoeo éocnumanust:

—  CcOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJBTYPbI, OCO3HAHUE IJI0OAIHHOTO
XapakTepa dKOJOTHIeCKUX MpooieM;

— TIUIAHUPOBaHWE M OCYILIECTBIEHHE [EHCTBUI B OKpyXarollel cpene Ha
OCHOBE 3HaHUS IeTIeld YCTOMINBOTO Pa3BUTHS UEIIOBEUECTBA;

— PpacCIIMpEHHUE OMbITa JAEATCIBHOCTH 3KOJOTUYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOLIMXCS 3HaHUHU 10 (u3uKe.

B wactu npunsmus yennocmu Hayyno2o no3HAMUs:

—  cpOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI (HU3UUCCKON HAYKH;

— OCO3HAaHHE LEHHOCTH HAy4YHOW AEATENFHOCTH, TOTOBHOCTH B Ipolecce
n3yueHuss (PU3MKHA OCYIIECTBIATH MPOEKTHYI0 M HCCIENOBATEIBCKYIO
JIeSITeNbHOCTh WHAWBUAYAITBHO H B TPYIIIE.

Jluunocmmuvie pesynvmamel, obecneuugaiowjue adanmayuio ooyuaowezocs
K UBMEHAIOUWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOTU CPedbl:

— CIIOCOOHOCTH [NI€HICTBOBATH B YCIIOBHSX HEONPENENEHHOCTH, MOBBIIIATH
YPOBEHb CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AEATSIbHOCTh, B TOM
quCiIe yMEHHE YUUThCS Y IPYyTruX JIOJei, Oco3HaBaTb B COBMECTHOM
JIeSITeIbHOCTH HOBBIE 3HAHMSI, HABBIKH U KOMIIETEHIINH U3 OTIBITA IPYTHUX;

— HaBBIK BBISBJIICHHWS W CBS3BIBAHUS 00pa3oB, CIOCOOHOCTH (HOPMHPOBAHHS
HOBBIX 3HaHHi, B TOM 4HCJ€ CIIOCOOHOCTh (hOPMYIMPOBATh UJEH, TOHSITHUS,
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THIIOTE3bI 00 O0BEKTax W SBJICHUSIX, B TOM YHUCIE paHee HE W3BECTHBHIX,
OCO3HaBaTh JAEGHUIUTEI COOCTBEHHBIX 3HAaHMH W KOMIICTEHTHOCTE,
IJIAHUPOBATH CBOE Pa3BUTHUE;
— YMEHHEe pacro3HaBaTh KOHKPETHBIE NMPUMEPHI MOHATHS IO XapaKTePHBIM
MpU3HAKaM, BBIIOJHATh ONEpPAllMd B COOTBETCTBUU C OMNpEIEIIEHUEM
Y IPOCTEHIIMMHA  CBOMCTBAMH  TOHSITHS, KOHKPETH3UPOBATh IOHSATHE
IIpUMepaMH, HCIOIb30BaTh MOHATHE M €ro CBOWMCTBA MpPU pEIICHUU 3a1ad
(mamee — omepupoBaTh MOHATHSIMHU), & TAaKXKe ONEPUPOBATH TEPMUHAMHU
Y TIPEJICTABICHUSIMH B 00JIaCTH KOHIICTIIIUH YCTOWYNBOTO Pa3BUTHSI;
— YMEHME aHAJIM3UPOBaThb U BBIABIATH B3aUMOCBSI3M IIPUPOABI, OOIIECTBa
1 SKOHOMHUKH;
— YyMEHHE OIICHMBATh CBOM JEHCTBUA C Y4YETOM BIMSIHHMA HA OKPYKAIOLIYIO
cpely, JOCTIDKEHHs 1eled U IpeojOJICHHUS BBI30BOB, BO3MOMKHBIX
IJ100aNbHBIX TOCIEACTBHH;
— CIOCOOHOCTBH 00YHAIOIMINXCSl 0CO3HABATH CTPECCOBYIO CUTYAlUIO, OLICHUBATD
IIPOUCXOAAIINE U3MEHEHHUS U UX IOCJIEACTBUS,
— BOCIPUHHMMATh CTPECCOBYIO CUTYALIUIO KaK BbI30B, TPEOYIOLIUNA KOHTPMED;
— OLEHMBaTh CUTYalMIO CTpecca, KOPPEKTUPOBATh NPHUHUMAeMble PEICHUS
W JIEHCTBUS;
— QopMyIHpOBaTE U OLCHWBATH PUCKH W IOCIEACTBUSA, (OPMHPOBATH OIBIT,
YMETh HaXOAUTh TO3UTUBHOE B IPOU3OIIEALIEH CUTYallUH;
— OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHE TapaHTUH ycrexa.
IIpumenurensHo k @I'OC 2012 r. MOKHO TOBOPUTH O CBsI3H 3agaHuii EI'D
C TOCTI)KCHHEM JINYHOCTHBIX PE3YNIBTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
IporpaMMbl  CpeJHEero oOuero oOpa3oBaHUs, OTPaXAIOUIMX T'OTOBHOCTh
U CHOCOOHOCTh  OOyYalomMXCS K  CaMOPa3BUTHIO M JUYHOCTHOMY
CaMOOIIpeIeIeHNI0,  COPMHUPOBAHHOCTh HMX  MOTHBAIlMM K  OOYYCHHIO
U LIeJICHANPABICHHON I103HABATEJILHON JIESTEIbHOCTH, CHCTEMbl 3HAUYHUMBIX
COLMANIBHBIX U MEXIMYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTP@XAIOLIUX JIMYHOCTHBIE W TPAXJAHCKAE TO3UIUH B  JIEATEIBHOCTH,
AHTUKOPPYNLIUOHHOE MUPOBO33PEHHE, IIPAaBOCO3HAHKE, SKOIOTUYECKYIO KYJIBTYpY,
CIOCOOHOCTh CTaBUTh ILEIM M CTPOUTH J>KU3HEHHBIE IUIAHBI, CIIOCOOHOCTD
K OCO3HaHMIO POCCHUHCKOM TIpa)<1aHCKOM MIEHTHUYHOCTH B HOJIUKYJIbTYPHOM
COLUYME, B TOM YHCIIE

«4) chopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSI HAyKl U OOIIECTBEHHOW IPAaKTUKH,
OCHOBaHHOTO Ha JHAaJOre KYJBTYp, a TaKkKe PasIuyHbIX (HOpM OOMIECTBEHHOTO
CO3HaHUs, OCO3HAHKUE CBOETO MECTA B IIOJUKYIBTYPHOM MUPE;

5) chopMUpPOBAHHOCTb ~ OCHOB ~ CaMOpa3BUTHA U CaMOBOCIHUTAHUS
B COOTBETCTBHHU C OOIIEUETOBCUECKUMH LEHHOCTAMH M HJcaJaMH TPaKAaHCKOTO
o0mecTBa; TOTOBHOCTh M CHOCOOHOCTE K CaMOCTOSITENBHOH, TBOpYECKOH
U OTBETCTBEHHOM JICATEIBHOCTH; <...>

9) TOTOBHOCT ¥ CHOCOOHOCTH K  OOpa30BaHWIO, B TOM 4YHCIE
camMo00pa3oBaHUIO, HAa TPOTSHKEHHUH BCEH JKM3HHU, CO3HATEIbHOE OTHOIIEHUE
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K HEMpepbrIBHOMY O0pa30BaHHIO KaK YCIOBHIO YCHEITHOH MpoQecCHOHATBHOM
1 OOIIECTBEHHOM IEATEILHOCTH; <. .. >

11) npuHsATHE W peanu3alMi0 [EHHOCTEH 3J0pOBOT0 M 0€30MmacHOro odpasa
JKM3HH, TOTPEOHOCTH B (DU3MYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHSITHSIX
CHOPTUBHO-037I0POBUTENBEHON JIEATENFHOCTHIO, HEMPUSATHE BPETHBIX MPUBBIYCK:
KypeHHsl, yIOTpeOICHNUS aIKoroJisi, HAPKOTHUKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3HMUECKOMY
U TCHXOJIOTHYECKOMY 3[I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYTHX IFOICH,
YMEHHUE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3HanHbI# BBIOOp Oyayliel npodeccuu 1 BOSMOXKHOCTEH peanu3anun
COOCTBEHHBIX JKH3HCHHBIX IUIAHOB, OTHOIICHHE K MpodeccunoHambHON
JESITEIBHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
rOCYapCTBEHHBIX, OOLICHAIIMOHATBHBIX MPOOIIEM;

14) cpopMHPOBAHHOCTh 3KOJOTMYECKOTO MBILIUICHUS, TOHUMAaHUsI BIMSHUS
COLIMATEHO-?KOHOMHYECKUX IPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUATBHON
Cpebl; MPHOOPETEHNE OMBITA YKOJIOTO-HAPABICHHON ACSATEIEHOCTI).
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