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JIner akTyanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kieHa U 0100peHa 11 peanuzaruu B 2027 - 2028
y4eOHOM o1y Ha 3aceqanuu Kageapbl Du3nku

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrynn/m

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena s peanusanuu B 2028 - 2029
y4eOHOM rofly Ha 3aceqaHuu kadeapsl Du3NKU

[Iporokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonrymHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3HUKU

IIporokom ot 20 . Ne
3aB. kadeapoit M. donrymmx

Pabouas nporpamMma nepecMoTpeHa, 00CyskeHa U o100pena s peanuzaruu B 2030 - 2031
y4eOHOM roy Ha 3acenaHuu kadeapel DOu3MKu

IIporokom ot 20 . Ne

3aB. xadenpoit JI.M.ﬁonryumH




1 Heau ocBOeHNUS AUCHUNIMHBI (MOIYJISA)

[enbro ocBOEHUS MUCHUTUTNHBI « DU3UKa» SBISETCA OBIAJACHUE CTYICHTAMU
HEOOXOIUMBIM U JOCTATOYHBIM YPOBHEM O0MIETIPO(PECCHOHATBHBIX KOMITETEHITHIH,
CBSI3aHHBIX CO CITOCOOHOCTBIO aHAIN3a M MOJICTMPOBAHUS, a TAK)KE TEOPETUIECKOTO
AKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS (PU3NICCKUX MTPOIIECCOB U SBIICHUH.

2 MecTo JTUCUMILIMHBI (MOIYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucuumnnuna Ousnka BXOIUT B 00513aTENIBbHYIO YacTh y4eOHOTO IIaHa
00pa3oBaTesIbHOI MPOTrpaMMBbl.

Jl1g n3ydeHust TUCIHUIUIMHBI HEOOXO0IUMBI 3HaHUsS (YMEHHUS, BIAJACHUS),
c(hopMUPOBAHHBIE B PE3yIbTaTe U3YUECHUS TUCIUILINH/ PAKTHUK:

MIKOJIBHBIN Kype u3uku (11 kimacc) u mkonbHbIA Kypc MateMatuku (11 kiacc,
poGHIBHBIA YPOBEHB ).

3naHus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE PU U3YYECHUU JAHHOUN IUCIUTUTMHBI
OyayT HEOOXOIUMBI JJI U3YUCHUS TUCITUTLIAH/TIPAKTHK:

TeopeTnueckas MexaHHKa

TeopeTrueckre 0CHOBBI 3JIEKTPOTEXHUKHU

[IpukiagHas MexaHuka

DNeKTpUUecKrue U3MepeHHsI

DNEeKTPUYECKUE MAITMHBI

DneKTpOoIHEPreTHKa

bezomnacHoCTb KU3HENEATENHHOCTH

MarepuanoBeieHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAIOB

OO1m1ast sHEpreTUKa

OCHOBBI TEXHUYECKOM IKCITTyaTalluu U 00CITyKUBaHHUE AJIEKTPUIECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYIOBaHUS

DIJIEKTPUUYECKUIN TTPUBO/T

Teopust aBTOMaTHYECKOTO yIIPaBICHUS

DNEeKTpUUECKUEe U DIIEKTPOHHBIE anapaThl

3 Komnerenuuu ody4arouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMS

AMCHUIJIMHBI (MOAYJis1) M INIAHUPYeMble Pe3yJbTAThl 00yUeHUst

B pesynbrare ocBoeHUsT AUCTUIUTHHBI (Moaysi) «Duzukay oOydaronuics q0JKeH
00J1a71aTh CIIeIYIOMUMHA KOMIIETSHITUSIMU:

Kon nnaukaropa WNHaukaTop 1O0CTHIKEHUS KOMITETCHITII

OIIK-3 CriocobeH mMpUMeHATh COOTBETCTBYIOLINH (PU3MKO-MaTeMaTHYECKHUH anmnapar,
METOBI aHAIHM3a U MOJICITUPOBAHHS, TEOPETUIECKOTO U AIKCIIEPUMEHTATBHOTO UCCIIEJIOBAHUS
1pY penIeHnU MpodecCHOHATBHBIX 33134

OIIK-3.1 Vcnonb3yeT MeTo/ibl aHAJIN3a U MOJIEIMPOBAHUS TPU PEIICHUH
npodeCCUOHATBHBIX 33]a4, MOACTUPOBAHUN U TPOECKTUPOBAHUU
HSHEPrOCUCTEM

OIIK-3.2 Croco6eH MpUMEHSITh COOTBETCTBYIOIIMKN (PU3UKO-MAaTeMaTHIECKUN
anmapar npu TEOPETUIECKOM M SKCTICPUMEHTAITBHOM HCCIICIOBAHUH B
pEIICHIH 337129 YHEProcOepeKECHNUS




4. CTpyKTypa, 00bEM H COAEepKaAHUE TUCUUIIMHBI (MOTYJIs1)

OO61mas TpyJ0eMKOCTh AUCUUIUINHBI cocTaBiseT 11  3adeTHbix eaunun 396 akaa. 4acoB, B TOM

qucCJic:

— KOHTaKTHast pabota — 235,1 akas. yacos:

— ayauTopHas — 227 akajl. 4acoB;

— BHeayauTopHas — 8,1 akaj. 4acos;

— camocTosTenpHas padora — 89,5 akaj. 4acos;
— B hopMe IpaKTHUUECKOi moAroToBkH — 0 akaj. Jac;
— NOATOTOBKA K 3Kk3aMeHy — 71,4 akan. yac

d)opMa aTTeCTalluu - 5K3aMCH

AynuTopHast Ee
o KOHTaKTHas pabora = =z dopma TekyIero
5 H
& B akaJl. yacax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axan ) £ A . p Kon
g 3 © | caMOCTOSATENBHOW |  yCIIeBaeMOCTH U
JIACHATLIAHEI 5 [~ N KOMIIETEHITH
O g 5 paboThI MIPOMEXYTOYHOM
Tlex mab. | mpakT. Z'8 aTTeCTalluu
3aH. 3aH. o
1. Mexanuka
Pemenue
moManiHux 3ama4d; | Crpaya JOMalIHuX
1.1 Kunemaruka MOJArOTOBKA K 3aj1ad4; OIK-3.1
MOCTYNAaTEIbHOTO U 2 4 1,8 KOJUIOKBUYMaM; KOJIJIOKBUYMBI; OITK 3' 2‘
BpAIIATEIBHOTO ABHKCHHUS MMOJTOTOBKA K KOHTPOJIbHAS '
KOHTPOJIBHOM pabora
pabore
IToaroroBka k
11a60paTOPHBIM
p eI.HeHI/Ié 11a00paToOpHBIX
1.2 Tlunamuka p pabort; cnaya
MIOCTYIIaTEILHOTO B 2 4 4 1,8 AOMAILIHHX 3a]1at, JOMAaIIIHUX 3a]1a4; OIK-3.1,
y ' MOATOTOBKA K ’ OIIK-3.2
BpAIIATEIbHOTO JIBHKCHHUS KOJIJIOKBHY MBI,
KOJUIOKBUYMaM;
KOHTPOJIbHAS
MMOATOTOBKA K
N pabota
1 KOHTPOJIbHOM
pabore
Pemenue
moMmaniHux 3ama4d; | Crpaya JOMamrHux
MMOATOTOBKA K 3a71ad4;
1.3 PaboTta. MOLIHOCT. 2 2 18 A . Aa; . OIIK-3.1,
Suepris , KOJJIOKBHYMaM; KOJIJIOKBUYMBI, OTIK-3.2
MOJTOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabora
pabote
3amura
IlogroroBka K »
11a00paTOPHBIX
11a00PaTOPHBIM
paborawm; pador; caaua OIIK-3.1
1.4 3aKOHEI COXpaHEHHS 2 4 2 1,8 > OMAIITHUX 3a/1a4; )
P ' peueHue A i OIIK-3.2
KOJIJIOKBHYMBI,
JIOMAITHUX 3a/1a4;
KOHTPOJIbHAS
MMOATOTOBKA K
pabota




KOJIJIOKBUYMaM;
MIOJITOTOBKA K
KOHTPOJIbHOU

pabote

IToaroroBka k
1a00paTOPHBIM
paboTtam;
peuieHue
JIOMAIIIHUX 33/1a4;

3amura
11a0b0paTOPHBIX
paboT; crnaua

OIIK-3.1,

1.5 Konebanus v BOJIHBI 2 4 2 1,8 OMAIIIHUX 337134,
! IOJTOTOBKA K a Aat, OIIK-3.2
KOJUTOKBUYMBI;
KOJUIOKBHYMaM;
KOHTPOJIbHAS
MTOJrOTOBKA K
N pabora
KOHTPOJIBHOU
pabote
Pemenue
JoMmamHux 3a1a4; | Crmaua momamHux
MTOJrOTOBKA K 3aj1ad;

1.6 OcHOBHI A A OIK-3.1,
N 2 2 1,8 KOJIJIOKBUYMaM; KOJIJIOKBUYMBI,
PENIATUBUCTCKOW MEXaHUKH OIIK-3.2

MOJIrOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOU paboTta
pabote
HWroro no pazgeny 12 12 16 10,8
2. MonekyinsipHas GpHU3UKa U
TEPMOJINHAMUKA
IloaroroBka k
nabopaToOpHBIM
paTop 3amnura
paborawm;
J1a00paTOPHBIX
PCLICHHE aboT; caavya
2.1 OcuoBbel MKT. ITepBoe JIOMAIIIHKUX 3a/1a4; p i OIIK-3.1,
2 4 4 18 JIOMAIIIHUX 3a]1a4;
Hayauo TePMOJHHAMUKI MIOJrOTOBKA K OIIK-3.2
KOJUTOKBUYMBI;
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
MOATOTOBKA K
N paboTta
KOHTPOJIBHOM
pabote
IToaroroBka k
n1abopaTOpHBIM
paTop 3amura
paborawm;
J1a00paTOPHBIX
PCLICHHC abot; caavya
2.2 OCHOBEI JIOMaIlIHUX 3a]1a4; p i OIIK-3.1,
N 2 4 2 18 JIOMAIIIHUX 3a]1a4;
CTaTHCTUIECKOW (DHU3UKHI TIOATOTOBKA K OIIK-3.2
KOJUIOKBUYMBI;
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
MOATOTOBKA K
N pabora
KOHTPOJIbHOH
pabote
IloaroroBka k
KOJJIOKBHYMaM; Konnoksuymsr;
OIIK-3.1,
2.3 SIBnenus mepeHoca 2 1,8 MOJITOTOBKA K KOHTPOJIbHAS OIK-3.2
KOHTPOJIBHON pabora '
pabote
Pemenue
JomanrHux 3ana4; | Croava qomamniHux
MOJTrOTOBKA K 3a1a4;
2.4 Bropoe Hauao " A, OIIK-3.1,
2 4 2 1,8 KOJIJIOKBUYMaM; KOJIJIOKBUYMBI;
TEPMOJIUHAMUKHU OIIK-3.2
IIOJTOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOU paboTta
pabote
2.5 PeanibHbIE ra3nl 2 2 1,8 IToaroroBka x 3ammra OIIK-3.1,




1a60PaTOPHBIM
paboTtam;
pelieHue
JOMAlIHUX 3a/a4;

1abopaToOpHBIX
pabor; craua
JOMaIIHUX 3a]1a4;

pabore

ITOATOTOBKA K OIIK-3.2
KOJUTOKBHYMBI;
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MTOATOTOBKA K
. pabora
KOHTPOJIbHOU
pabote
IlogroroBka K
KOJUIOKBAYMAaM; KonmokBuyMEI;
2.6 Kpucramniueckoe u Y ’ YMEL, OIIK-3.1,
2 1,8 MMOJITOTOBKA K KOHTPOJIbHAS
JKHUJIKOE COCTOSHUS N 6 OIIK-3.2
KOHTPOJIBHOM pabora
pabore
Hroro no pazaeny 12 12 10 10,8
3. DIEKTpUUYECTBO U MarHeTHU3M
IToaroroBka k
71a00paTOPHBIM
paTop 3amura
paborawm;
71a00paTOPHBIX
PCUICHHC aboT; craya
3.1 DiekTpocTaTHKa 2 4 2 1,8 | AOMAIIHHX 3a]a4, Z[Oi)/[aLHH;/IX 3a/1a4; OIIK-3.1,
’ p ! MOATOTOBKA K ’ OIIK-3.2
KOJIJIOKBHY MBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MTOATOTOBKA K
. pabora
KOHTPOJIBHOM
pabore
IToaroroBka k
J1a00paTOPHBIM
paTop 3amura
paborawm;
11a00paTOPHBIX
PerCHHe a0oT; crava
3.2 TTocTOSIHHBIH JIOMAIIIHUX 3a]1a4; p i OIIK-3.1,
. 2 4 2 1,8 JIOMaIlIHUX 3a]1a4;
3JEKTPUIECKUI TOK MOATOTOBKA K OIlK-3.2
KOJIJIOKBHY MBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MTOATOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
IloagroroBka K
J1a00paTOPHBIM
paTop 3amura
paborawm;
1a00paTOPHBIX
petieHue a0oT; caua
JIOMAIIIHUX 33a]1a4; p i OIIK-3.1,
. 1 9
3.3 MarauTocTaTruka 2 2 1,8 JIOMaIlIHUX 3a]1a4;
MTOATOTOBKA K OIIK-3.2
KOJUTOKBHYMBI;
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MTOATOTOBKA K
N paboTa
KOHTPOJIbHOM
pabore
IlogroroBka K
J1a00paTOPHBIM
paTop 3amnura
paborawm;
1abopaToOpHBIX
petierme a0oT; caua
3.4 TepemeHHBII JIOMAIITHUX 3a/1a4; p ’ OIIK-3.1,
. 2 4 2 1,8 JIOMaIlIHUX 3a]1a4;
JNEKTPUYCCKHUN TOK MTOATOTOBKA K OIIK-3.2
KOJUTOKBHYMBI;
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
IIOArOTOBKA K
. paboTa
KOHTPOJIbHOM




3.5 SIBnenue

[Tonroroska k
11a00paTOPHBIM
paboTtam;
peleHue

3amnura
11a0b0paTOPHBIX
pabor; craua

3JIEKTPOMArHUTHON 2 2 1,8 [ AOMAIHAX 3aKad, OMAIIIHUX 337134, OIIK-3.1,
P ! MOATOTOBKA K a Aat, OIIK-3.2
HAHITYKIUH . KOJUTOKBHYMBI;
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MTOATOTOBKA K
. pabora
KOHTPOJIBHOM
pabote
IToaroroBka k
KOJIJIOKBHYMaM; KosiokBruyMmsr;
OIIK-3.1,
3.6 YpaBuenus MakcBesuia 2 1,6 MTOATOTOBKA K KOHTPOJIbHAS OIK-3.2
KOHTPOJIBHOI pabora ’
pabote
HWroro no pazgeny 12 12 10 10,6
HUroro 3a cemectp 36 36 36 32,2 9K3aMeH
4. Ontuka
IlogroroBka K
KOJUIOKBHYMaM; KonmokBuyMEI;
4.1 Baezenue. O6ume Y Y OINK-3.1,
1 4 IIOATOTOBKA K KOHTPOJIbHAS
MTOHSATHUS U OTIPE/ICIICHUS N OIIK-3.2
KOHTPOJILHOH pabota
pabore
IToaroroBka k
J1a00paTOPHBIM
paTop ) 3amnura
paborawm; nabo
pPaTOPHBIX
petiierHme aboT; cmaya
4.2 Unrepdepeniys 2 4 4 4 | FOMAIIHIX 37a%; OIF\)/[aIHH;/IX 3ajau; OIK-3.1,
’ POepeHI MOJIrOTOBKA K a Had, OIIK-3.2
. KOJUTOKBHYMBI;
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
[IOArOTOBKA K
o paboTta
KOHTPOJIbHOM
pabore
IToaroroBka k
11ab0paTOPHBIM
paTop 3amnura
paborawm;
J1a00paTOPHBIX
petiierHme aboT; cJaya
4.3 Oudpakuus 2 4 4 4 | FOMAIHIX 373, OB[&LHH;/IX 3ajau; OIK-3.1,
’ paki MOJIrOTOBKA K A At OIIK-3.2
KOJUTOKBHYMBI;
KOJUTOKBHYMaM;
KOHTPOJIbHAS
IIOJrOTOBKA K
N paboTta
KOHTPOJIBHOM
pabore
IToaroroBka k
11a00paTOPHBIM
paTop 3amnura
paborawm;
11a00paTOPHBIX
PCUICHHC aboT; craya
4.4 Tlonspusanus 2 4 2 4 FIOMAIIIHHX 33131, OEIaLHH;/IX 3a/1a4; OIIK-3.1,
’ przan MOJIrOTOBKA K A A, OIIK-3.2
) KOJIJIOKBHYMBI,
KOJUTOKBHYMaM;
KOHTPOJIbHAS
MIOJrOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
IToaroroBka K 3ammra
J1a00paTOPHBIM J1a00paTOPHBIX OIIK-3.1,
4.5 TertoBoe U3y4YeHUE 2 4 4 4 paTop patop
paborawm; pabort; cnaua OIlK-3.2

peleHue

JOMAIIHHUX 3aJ1a4,




JOMAaIIHUX 3a1a4,
IOATOTOBKA K

KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
MOJTrOTOBKA K
. pabora
KOHTPOJIBHOM
pabore
ITogroroBka K
J1a00paTOPHBIM
paTop 3amura
paboram;
11a00paTOPHBIX
PeIIICHIe pabot; cnada
JIOMAIIHKX 3a/1a4; OIIK-3.1,
4.6 KanToBas OnTHKa 2 4 4 4 JIOMAIIHUX 3a]1a4;
IMOJTOTOBKA K OIIK-3.2
KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
IOATOTOBKA K
. pabora
KOHTPOJIBHOM
pabote
Hroro no pazaeny 11 20 18 24
5. ®usuka atoma
TToaroroBka k
71a00paTOPHEIM
paTop 3amura
paboTtawm;
71a00PaTOPHBIX
peticHue aboT; craya
5.1 ATomHBIE CIIEKTPHI. JIOMAIIHUX 3a7a4; P ’ OIIK-3.1,
4 6 4 4 JIOMAITHUX 3a/1a4;
Teopus bopa MOATOTOBKA K OIlK-3.2
KOJUJIOKBHYMBI;
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
ITOATOTOBKA K
. pabora
KOHTPOJIBHOM
pabore
IToaroroBka x
J1a00paTOPHBIM
parop 3amura
paborawm;
11a00paTOPHBIX
peticHue aboT; craya
5.2 DneMeHThI KBaHTOBOM JIOMaIIHUX 3a7a4; P ’ OIIK-3.1,
4 4 4 JIOMAaIITHUX 3a/1a4;
MEXaHUKHU MOATOTOBKA K OIlK-3.2
KOJUJIOKBHYMBI;
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
ITOATOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
ITogroroBka k
J1a00paTOPHBIM
parop 3amura
paboram;
11a00paTOPHBIX
peuieHue
5.3 CocTosiHue aToMa . pabort; caada
BOJOPOJa B KBAHTOBOM 4 4 4 FIOMAIIHHX 33,184, JNOMAaIIHUX 3a]1a4; OIIK-3.1,
P IMOJATrOTOBKA K ’ OIIK-3.2
MEXaHUKe KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
IOJTOTOBKA K
N pabora
KOHTPOJIBHOM
pabote
HWroro no pasaeny 12 6 12 12
6. ®u3KKa aTOMHOTO s/pa U
9JIEMEHTAPHBIX YaCTHUI]
Cnaya qoManiHmux
6.1 CtpocHue u pa3me Peerme ! 3§naq'
a”'FOMH(I))I‘O saapa I})l e I—?LIG 2 4 4 FIOMAIITHHX 3312, KOJIJIOKBI/I’ MBI, OIIK-3.1,
pa. 7Liep MOATOTOBKA K YMBL, OI1K-3.2
CHIIBI KOHTPOJIbHAS

KOJUIOKBUYMaM;

pabota




HOATOTOBKA K
KOHTPOJIBHOU
pabote

Pemenune
JIOMAIITHUX 3a/1a4;

Crada mOMAaIIHuX

6.2 Mogenu siapa. DHeprust IIOATOTOBKA K 3aj1au4; OIK-3.1
CBSI3U. Y I€TIbHAS DHEPTHs 2 4 4 KOJIJIOKBHUYMaM; KOJIJIOKBUYMBI; OHK-SI 2’
CBSI3H HOATOTOBKA K KOHTPOJIbHAS '
KOHTPOJILHOM pabota
pabore
Pemenune
JoManrHux 3anad; | Crmada qoManrHux
MOATOTOBKA K 3ajad;
A A OIK-3.1,
6.3 Pag0akTUBHOCTh 3 8 4 4 KOJIJIOKBHUYMaM; KOJIJIOKBUYMBI; OITK-3.2
HOATOTOBKA K KOHTPOJIbHAS ’
KOHTPOJIbHOM pabota
pabore
Pemenne
JoManrHux 3a1ad; | Craua qoMamHux
MOATOTOBKA K 3ajad;
A A OIK-3.1,
6.4 SlnepHble peakuuu 2 4 4 KOJUIOKBHYMaM; KOJUTOKBUYMBI; OITK-3.2
HOATOTOBKA K KOHTPOJIbHAS ’
KOHTPOJIbHOM pabota
pabore
Iloaroroska
6.5 DnemMeHTapHbIE
KOJUIOKBHYMaM; KosmroxBuyMmsr;
YACTHIIBI. OIIK-3.1,
2 5 53 MOJIrOTOBKA K KOHTPOJIbHAS
@dyHnaMeHTalIbHbIE N OIIK-3.2
. KOHTPOJIbHOM pabota
B3aMOJEHCTBUS
pabore
HWroro no pazgeny 11 8 21 21,3
HUroro 3a cemectp 34 34 51 57,3 JK3aMeH
Uroro o qucuuruinye 70 70 87 89,5 JK3aMeH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanuzanuu pa3auuHbIX BUIOB yueOHOU paboThl Haubosee 3 pexkTUBHBIC
pe3yabTaThl OCBOEHHS JUCHUIUIMHBI «DU3KKa» Nal0T TpaJAuLIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTUH, TEXHOJOTHH MTPOOIEMHOr0 00y4eHHUs, MHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE 00Pa30BaTe/IbHbIE TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATHH C UCIIOJIB30BaHUEM TPAAULIMOHHBIX TEXHOIOTUM:

WNudopmanronHas JeKuus— nocie0BaTeIbHOe U3JI0KEHHE MaTepualia B
JUCLIUIUIMHAPHOM JIOTUKE, OCYLIECTBIISIEMOE IIPEUMYILIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpenoIaBaTess).

[IpakTuueckoe 3aHATHE, OCBALIEHHOE OCBOEHNIO KOHKPETHBIX YMEHUIN 1 HaBBIKOB
10 MPEAJIOKEHHOMY aJITOPUTMY.

JlaboparopHast paboTa — opranu3anus yaeOHoi paboThI C peaTbHBIMU
MaTepHaATbHBIMU M HH(POPMAIIMOHHBIMH 00BEKTaMHU, SKCIIEPUMEHTANIbHAS paboTa ¢
aHaJIOTOBBIMH MOJICJISIMU PEAIbHBIX 0OBEKTOB.

2. ®opMbI Y4eOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHI TPOOIEMHOTO
00y4eHHUS:

[Ipobnemuas neKIM — U3T0KEHHE MaTepHraa, Mpeanoararomee IOCTAaHOBKY
IIPOOJIEMHBIX U IUCKYCCHOHHBIX BOIIPOCOB, OCBELICHUE Pa3IMUHbIX HAYYHBIX IOJXO0/0B,
aBTOPCKHE KOMMEHTApPUH, CBSI3aHHBIE C PA3IIMYHBIMU MOJIETISIMU UHTEPIPETALIUU
M3y4aeMoro MaTepuasia.

[IpakTryeckoe 3aHsATHE B GOPME MPAKTUKYMA — OpraHu3aus yueOHoi padoThl,
HaIpaBlIeHHAs Ha PENICHHE KOMIUICKCHOW yueOHO-TI03HABATEIBHOM 3a1auu, TpeOyromIei oT
CTyJIeHTa MPUMEHEHUS KaK HayYHO-TEOPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATUH C UCIIOJIB30BAHUEM CIIEIUAIU3UPOBAHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTHIL:

Jlexuusi «0OpaTHOMN CBA3M» — JIEKUUSI—TIPOBOKAIUS (M3JI0KEHHE MaTepHaa ¢ 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKaMM), IEKLUsA-0ece1a, TIeKIHs-TUCKYCCHS.

4. ®opMbl yueOHBIX 3aHATUHN C HCIIOJIb30BAaHUEM MH(OPMAIIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA:

Jlexuusi-Bu3yanu3anus — U3J10KEHHE COAepKaHUsI COIIPOBOXKIAETCS MPe3eHTauei
(eMoHcTpanueil yaeOHbIX MaTeprasoB, MPEICTaBICHHBIX B Pa3JIMUHbBIX 3HAKOBBIX
cUCTeMaXx, B T.4. MJUTFOCTPATUBHBIX, TpaUUECKUX, ayJU0- U BUIEOMaTeprasoB).

[IpakTuueckoe 3anatue B GopMe Npe3eHTALNN — IPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM WM MCCIIE0BATEIbCKOM EATENBHOCTH C UCIOJIb30BaHUEM
CHEIHaIN3UPOBAHHBIX MPOTPAMMHBIX CPEJI.

6 YueOHO-MeTOAUYeCKOe o0ecneyeHne CaMOCTOSATEeIbHOM PadoThHI 00y4alommuXxcst

[IpencraBneHo B mpuiioxeHuu 1.

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTeCTalluu
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOIMYecKo€e U HHPOPMAIIMOHHOE 00ecTiedeHHe TUCIIUTLTMHbI

a) OcHoBHas1 IMTEPaTYpa:

1. Jemunuenko, B. U. ®usuka : yuebnuk / B. U. lemunuenko, . B. JlemugueHko.
— 6-¢ u3x., mepepad. u qon. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlon. MmaTepuans
[DnexTpoHHBIH pecypc]. — (Bricmiee o6pa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079
-1. — Pexxum nocryma: https://znanium.ru/read?id=426123.

2. Kysuenos, C. 1. ®usuka. Mexannka. Mexanndeckue KoiaeOaHus U BOJIHEI.
MonexkymsipHas ¢usuka. TepmonuHamuka : yuebHnoe nmocodbue / C. U. Kysnenos. — 4-e u3.,
uctp. u gon. — Mocksa : By3oBckwuii yuebnuk : UTHOPA-M, 2020. — 248 c. - ISBN 978-5-



9558-0317-3. - Tekcr : anmekTpoHHbIH. — Pesxxum moctyma: https://znanium.ru/read?
1d=395664.

3. Ky3nenos, C. 1. ®uznuka. OCHOBBI 3JIEKTPOAUHAMUKHU. DJICKTPOMArHUTHbIE
Kosie0aHus M BOJHBI : yueOHoe nocodue / C. U. Ky3nenos. — 4-e uz ., UcCIp. U A0M. —
Mockga : By3osckuit yuebnuk : UTHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. -
Tekcr : anexkTponHbIid. — Pexkxum nocryna: https://znanium.ru/read?id=399959.

4. Ky3ueuos, C. 1. ®uzuka. BonHosas ontuka. KBaHToBas npupoja U3jiy4eHus.
DneMeHThl aTOMHOMH U sifiepHOl ¢u3uky : yuebHoe nocobue / C.H. Kysnenos, A.M. Jluzep.
— 3-e u3a., nepepad. u non. — MockBa : Byzosckuii yue6nuk : UHOPA-M, 2024. — 212 c.
- ISBN 978-5-9558-0350-0. - TekcT : anekTpoHHbIH. — Pexxum nocrymna:
https://znanium.ru/read?id=436939.

5. PoraueB H. M. Kypc ¢usuku [Tekcr] : yuebnoe nocodue / H. M. Poraues. - CIIG.
u nip. : Jlans, 2008. - 447 c. : ., rpad., cxemsl, Tabi1. - (YueOHUKH 1715 BY30B :
CrnenuanbHas IUTEpa-Typa).

0) /lomoJiHMTEIbHAS JINTEpATypa:

1. Uponos, N.E. 3agauu no obmieit pusuke [Tekct] : yae6. mocodue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlanb, 2007. — 416 c.: wi. — (YueOHuKH a5t By30B. CrnenuanbHas
mutepatypa). — ISBN  978-5-8114-0319-6.

2. Yepros, A.I'. 3agaunuk no ¢usuke [Tekct] : yue6. mocodue / A.I'. Ueptos, A.A.
Bopo0OneB. — 8-¢ u3a., nepepad. u gon. — M. : duszmatiur, 2008. — 640 c.: 1. — ISBN 9875-
94052-145-2.

3. Pemenwne 3ama4 mo Kypey oomeit ¢pusuku [Teker]: yue6. mocodue / [H.M Poraues,
I".1O. bananauna, W.I1. 3aBeprmnckuii u ap.|; nox pea. H.M. Porauesa. — 2-e uzj., ucrp. —
CII6.: Jlans, 2008. — 304 c.: wi. — (YaeOHuKY a7 By30B. CrienualibHas JuTepaTypa)

4. CripaBo4HUK 110 (huzuke. @opmyiibl, TaOIHIIbL, cXeMBbL. [TekcT] : mep. ¢ HeM. / oJ
pen. X. lItexepa, nox pea. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : ui.,

rpad., Tadm.

B) MeToanueckue ykazaHus:

1. Mexanuka. MonekymnspHas ¢pusnka u TepmoauHaMmuka [ Tekct] : mabopaTopHbIi
npakTukyMm 1o ¢usuke / E.H. Acranos [u ap.]; nox pex. FO.I1. Koukuna. — Marauroropck:
N3n-Bo MarnuToropck. roc. TexH. yH-ta uM. ['.11. Hocoga, 2011. — 103 c.

2. Dnektpocratuka. [locrosHubIN TOK [Teker] : JTabopaTopHbIil MpakTUKYM IO
¢uzuke / M.B. BeuepkuH [u ap.]. — Marauroropck: M3a-Bo MarHutoropcek. roc. TeXH. yH-Ta
mMm. I'.1. Hocosa, 2011. — 60 c.

3. OnextpomarHetusm. Onrtuka [TekcT] : 1abopaTopHbIi NPAKTUKYM MO JUCIUILTUHE
«Dwuszukay sl CTYIEHTOB Beex cnernuanbHocTer / M.b. Apkynuc [u ap.]. — MarHuToropck:
'OV BIIO «MI'TY», 2009. — 102 c.

4. CaBuenko, FO.1. [TepeMeHHbIN TOK [DIEKTPOHHBIN pecypc] : 1abopaTopHBIA
npaktukyM / FO.U. CaBuenko, O.H. BoctpoknytoBa, H.. Mumenesa ; MI'TY. —
Marnuroropck : MI'TY, 2018. — 1 sanekrpon. Ont. Juck (CD-ROM). — ISBN 978-5-9967-
1151-2.

5.®u3uka aTroMa, TBEpAOTo Teja, Apa: MHCTPYKIMS 110 BHIIOIHEHUIO J1a00OPaTOPHBIX
pabot no ¢u3uke A1 CTyAeHTOB Beex cnenuanbHoctelt / B.K. benos [u ap.]. —
Marnuroropck: 'OV BIIO «MI'TY», 2007. — 48 c.

r) [IporpammHuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe oGecnieyeHue

HawnmenoBanue

1o Ne norosopa Cpoxk neficTBUS TULIEH3UH




MS Office 2007

. Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB0OOHO pactmpoctpansemoe [10 O6eccpouHO
FAR Manager cB000IHO pacmpocTpansemoe [10 0eccpodHo

IIpodeccuonanbHbIe 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanwne kypca

CchUIka

DnekTpoHHbIe pecypchl ondmuoreku MI'TY um. I'.1.

HocoBa

https://host.megaprolib.net/M
P0109/Web

DnekTpoHHas 6a3a nepuoanueckux n3maanuii OO0

«BUC»

https://eivis.ru/

9 MaTtepuajibHO-TEXHUYECKOe o0ecrevyeHne TUCUMIIMHBI (MOXYJIs)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrnieucHUe JAUCIHUIIIIMHBI BKIIIOYACT!:




JlexkumoHHas ayIUTOPUS BKIIIOYAET:
MynbTuMeuiHbIE CpeACTBa XPAHEHHUs, Iepejaud U IPECTaBIeHUs HH(OPMALIUH.

Jlaboparopus «MexaHUKH, MOJIEKYJIIPHON (PU3MKU U TEPMOJIMHAMUKNY» BKIIIOYAET:

1. bBannuctuyeckne MasiTHUKH.

2. Mastauk OGepbexa.

3. ®du3nyuecKuii MasiTHUK.

4. Jlocka I'anpTOHA.

5. JlabopaTopHas yCTaHOBKA JIJIsl ICCJICIOBAHUSI PACTIPEACIICHHUSI TEPMOAJICKTPOHOB T10
MOJYJTIO UX CKOPOCTH.

6. JJabopaTopHasi ycTaHOBKa JIJIsl OTIPEIeTICHUS MTOKa3aTesIe ainadaThl Y METOJ0M
Knemana u [Ie3opma.

7. JJabopaTopHasi ycTaHOBKa JIJisi TPOBEPKHU 3aKOHA BO3PACTAHUS YHTPOIUH B
nporecce nuddy3un ra3oB Ha MOJIEIIN MTEPEMEITUBAHUS 1IAPOB.

8.JlaGopaTopHasi ycTaHOBKa JIJIsl TPOBEPKHU 3aKOHOB BO3PACTAHMS YSHTPOIIUH B
IIpoLEecce TEMI000MEeHa.

9.YcranoBka tabopaTtopHast JJIisi ©3y4YeHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparyps! "MO-C3-M"

10. YcranoBka nabopaTopHas JIJIsl UCCIIEI0BaHMsI TETUIOEMKOCTH TBepAoro tena "M
-TET-M".

11. YcranoBka nmabopaTopHas JIJIsl OTpe/IeICHUS] YHUBEPCAITBHON ra30BOM
noctostHHOM "M®-OI'TI-M".

12.Ctrenn 1ab0paTOpPHBIi Ta30BBIEC MPOIIECCHI.

13. MepurebHbII HHCTPYMEHT.

JlabopaTopus «DNEKTPUYECTBA U ONTHUKW» BKIIIOYAET:

1. JIaboparopHasi yCTaHOBKA JUIsl HCCIEI0BAHUS 3JIEKTPOCTATHUYECKOIO OIS C
MIOMOIIbIO OJJMHAPHOT'O 30H/1A.

2. YcraHOBKa 1S IIYHTUPOBAHUS MIJITTMAMIIEPMETPA.

3. YcraHoBka J1abopatopHasi JAJis ONpeiesieHus UHTyKTUBHOCTH COJICHOU 1A U
MAarHUTHOM MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHasi 11l U3y4EHUs! pe30HaHCa HANPSKEHUH U onpeiesieHus
MHAYKTUBHOCTH

5. JlaGopaTopHas ycTaHOBKA JJIsl U3YUYE€HHUS JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIMOHHON peleTKH.

6. JIabopaTopHasi ycTaHOBKa I ONPEENICHUs painyca KpUBU3HBI JTUH3BI U JJTUHBI
CBETOBOM BOJIHBI C MOMOIIBIO Kojel HproToHa.

7. JlabopaTopHasi ycTaHOBKa I ONPEIENICHNs] KOHIIEHTPAIlUU pacTBOPOB caxapa U
ITOCTOSIHHOW BpPaIlEHUSI.

8. MepuTenbHbId HHCTPYMEHT.

JlaGopatopusi «AToMa, TBEPAOTO TeJa, SAPa» BKIOYAECT:

1. JTaGoparopHas ycTaHOBKa JJIsl MU3y4eHHUsl BHEIIHETO GoTorddekra.

2. YcTaHOBKa JUISl U3YYEHUS CIIEKTpa aTOMa BOJOPO/Ia U OTIPEICIICHUS IIOCTOSTHHOM
Punbepra.

3. YcranoBka nabopaTopHas AJ1sl ONpeIesieH s MOTeHIaia Bo30yKICHHUs Ta3a.

4. YcraHOBKa JUTsl OTIpEICTICHUS JITUHBI POOETa 4acTHIl B BO3AyXE.

5. MeputenbHblii HHCTPYMEHT.

Aynuropun AJid rpylIoBbIX U MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETr0 KOHTPOJISA
Y IIPOMEXKYTOYHOM aTTECTALIMK BKIIIOYAIOT: NHTEPAKTUBHASI IOCKA, IPOEKTOP;
MynpTUMEUNAHBINA TIPOEKTOP,IKPAH.



AyIuTOpUH TSI CAMOCTOSATEILHOM paOOThI ¢ BEIXOJI0OM B IHTEpHET M C TOCTYTIOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIACChl; YUTATbHBIE 3aJibl OMbMuoTeku [lepconanbHbie
kommbioTepsl ¢ maketoM MS Office, ¢ BbixogoMm B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO
MH(GOPMaIIMOHHO-00Pa30BaTENbHYIO CpEy YHHUBEPCUTETA BKIIOYAIOT: IEPCOHATIbHBIC
KomrbroTepsl ¢ nakerom MS Office.

[Tomemienue ass XpaHeHUs ¥ POPUIAKTUYECKOT0 00CTyKUBaHUS y4eOHOTO
000py1I0BaHUS BKITIOYAIOT: CTEIJIAXH, CEU(PBI IS XpaHEHUS YIeOHOTO 000py10BaHMS.
WHcTpyMeHTBI AJ11 peMOHTa 000py10BaHUSI.



IMpuioxenne 1

6 YueOHO-MeTOAMYECKOE 00ecTieueHre CaMOCTOATEeIbHOH PadoThl 00yYAKIIMXCSH

IToaroroBka K J1abOpaTOpHBLIM padoTam
JlaHHBI BHJ CaMOCTOSITENbHONH pPabOTHI MPEANOaraeT CaMOCTOSTENbHYI HPOpPabOTKY
00y4JarmuMcs METOAMYECKOTO OMHCAHMS JIaOpaTOPHBIX PabOT U MOJATOTOBKY KOHCIIEKTOB
ONKCaHWN JaHHBIX paboT nepes NPOBEICHUEM YKCIIEPUMEHTA.
[Tocne npoBeneHus 3kcepuMeHTa 00y4aromuicss Ha OCHOBaHUHM METOIUYECKOTO ONHUCAHUS
1a00paTOpHOIl pabOTHl CaMOCTOATENBHO MPOBOAUT 0OPabOTKY SKCIEPUMEHTAIbHBIX JAaHHBIX U
TOTOBHT OTYET 110 pabdoTe.

IIpumepnvie mpebosanus Kk omuemy no 1a00pPamopHbvIM pabomam.

B otdet mo nabopaTopHoit paboTe NOKHBI OBITH BKIIOYEHBI CIICTYIOIINE MTYHKTHI:
— Ha3BaHMeE J1abopaToOpHOU paboTHI;
—  1e7b paboThI;
—  OIMCaHME HKCIEPUMEHTAIBHON YCTAaHOBKH U HOPSIIOK BBIIIOJIHEHUS PaOOTHI;
— DKCIIEPUMEHTAJIbHBIE PE3YJIbTAThI;
— aHaJMu3 pe3yJIbTaTOB pabOThI;
—  BBIBOJIBI.

Tpebosanus k cOOepIHCanUI0 OMOENbHLIX Yacmell omyema 8 1abopamopHoll pabome

Onucanue sKcnepuMenmanvHol YCMAaHO8KU U NOPAOOK 8blNOJHeHUs pabomsl. B 1aHHOM
pazjene TPUBOAMTCA CXEMa OJKCIEPUMEHTATbHONW YCTAaHOBKHM C OINHCAaHUEM €€ paldoThl U
NOJPOOHO H3JIaraercs MOPSAIOK MPOBEIACHHs SKCIEpUMEHTa, MPOLEeCC MOMyYeHUs AAHHBIX U
cnoco6 wux oOpaboTku. Jlns nmabopaTOpHBIX paboOT, CBSA3aHHBIX C KOMIIBIOTEPHBIM
MOJIETTUPOBAaHUEM (U3NYECKUX SBJIEHUH M MPOIECCOB, HEOOXOAMMO B ATOM pasielie OlucaTh
MaTEMaTUYECKYIO MOJIETh U KOMIIBIOTEPHBIE TPOrPAMMBI, MOACIUPYIOLIUE JaHHBIC SBICHHUS.

Oxcnepumenmanvivle pe3yivmamel. B 3TOM paznene NpUBOIATCS HENOCPEACTBEHHO
pe3yNbTaThl, OJTYYEHHBIE B X0/ MPOBEICHHUS JIA0OPATOPHBIX PabOT: IKCIIEPUMEHTAILHO WM B
pe3yabpTaTe KOMITBIOTEPHOTO MOJICTUPOBAHMS OMpEeeICHHbIC 3HAYCHUS BEIWYWH, Tpadukw,
TabNIuIbl, quarpammbl. O0s3aTeIbHO HEOOXOAUMO OLEHUTH MOTPEITHOCTH U3MEPEHUIA.

Ananuz pesynomamos pabomul. Paznen ordera JOHKEH coAepkKaTh MOIAPOOHBIN aHAIIN3
MOJTyYEHHBIX PE3yJIbTaTOB, HHTEPIPETALIMIO 3TUX PE3yJIbTATOB Ha OCHOBE (DU3MUECKHX 3aKOHOB.
CrnenyeT CpaBHHTHh TIOJYUYEHHBIE pE3yJbTaThl C W3BECTHBIMH JIUTEPATyPHBIMU JTaHHBIMH,
00CYIUTh UX COOTBETCTBHE CYLIECTBYIOIIMM TeOpeTHYeckuM MozensMm. Ecium oOHapyxkeHo
HECOOTBETCTBUE TIOJYYCHHBIX PE3YJbTATOB M TEOPETHMUECKUX PACUETOB WM JIUTEPATYPHBIX
JAHHBIX, HEOOXOIUMO OOCYTUTH BO3MOYKHBIC TPHUMNHBI STUX HECOOTBETCTBUH.

Bvisoo. B BbIBOAE KpaTKO  M3/araloTcsi  pe3ysbTaThl  pabOThl:  MOJy4YEHHbBIE
OKCMIEPUMEHTATIBbHO WM TEOPETUYECKU 3HAUCHUS (PU3MYECKHX BEIWYHH, MX 3aBUCUMOCTH OT
YCIIOBUHM 3KCIIEPUMEHTA WJIM BEIOpAaHHOW pacueTHOW MOJIEIH, YKa3bIBAE€TCS UX COOTBETCTBUE WU
HECOOTBETCTBUE (PUINYECKUM 3aKOHAM U TEOPETHUECKHM MOJECISM, BO3MOXKHBIC MPUYUHBI
HECOOTBETCTBHUSI.

IIpuMepHbIii BADUAHT JOMALIHUX 33124
1 cemecmp

1. MarepuanbHas TOUKa ABUKETCA BIOJb MPSIMOM TaK, 4YTO €€ YCKOPEHUE PacTeT JIMHEHHO U
3a mepebie 10 ¢ mocThraer sHaueHus 5 M/c2. ONpeIennuTh B KOHIE AECSTONH CeKyHIbI: 1)
CKOpPOCTb TOYKH, 2) IpoiieHHbII Toukol myTh. OTBeT: V=25 ™M/c, S=83,3 ™.

2. Ban B BHIE CIUTONIHOTO IMIIMHAPa Maccoil mi=10 Kr Haca)xeH Ha TOPU30HTAIBHYIO OCh.



10.

11.

12.

Ha nunuaap HamoTaH IIHYp, K CBOOOJHOMY KOHILYy KOTOPOTO IOJABEILIEHA I'Mpsi Maccoil
my=2 xr. C KakuM yCKOpeHHeM OyAeT OImycKaThbCsl TUpPS, €CIIU €€ MPENOCTaBUTh CaMOMn
cebe? Otaer: 2,8 M/,

MarepuanbHasi Touka Maccoii 10 r kone6uercs o ypasHeruro X=58iN(0.27-t-7/4). (cp,
¢). Halitn MakcumanbeHyto cuity, A€MCTBYIOUIYIO HA TOUKY, U €€ MOJIHYI0 SHepruto. OTBeT:
Fmax=0,2 MH; W=4,9 mx]Ix.
B naGopaTopHoil cucTemMe OTcYeTa OJHA W3 JBYX OJMHAKOBBIX YACTHI[ C MAaccOW mg
MOKOUTCS, JIpyras IBUXKETCA CO CKOpocThio v=0,8¢ MO HampaBiIEHUIO K MOKOSLIEHCS
yactuue. OnpenenuTe peasTUBUCTCKYI0 MacCy JIBHKYIIEHCS 4acTULbl B JaOOpaTOpHOI
CHUCTEME OTCUETA U €€ KMHETHUECKYto 3Hepruto. OteT: m=1,67 mo; E=0,67 moc?.
WneanbHplif Ta3 HM30XOPUYECKH OXJaJWiM, a 3aTeM H300apUYeCKH pPACIIUPHIN 10
NepBOHAYAILHON TeMIepaTypbl. Bo CKOJIBKO pa3 M3MEHSIETCS SHEPIHU MTOCTYNATEIbHOIO
JBUKEHHSI MOJIEKYJ T'a3a B M30XOPHUYECKOM IpOIIEcce, €CIM B XOJIe €ro JIaBJieHUE rasa
YMEHbIINWIOCh B 3 pa3a? Bo CKOJIBKO pa3 HM3MEHSETCA CPEAHssl CKOPOCTb JBUKEHUS
MOJIEKYJI B n300apudeckom mpouecce? Oteet: 3; 1,73.
12 r a30Ta HaXOAATCS B 3aKphITOM cocyae oovemom 2 1 mpu temmeparype 10°C. Ilocre
HarpeBaHus 1aBJIICHHUE B COCY/IE CTAJIO PABHO 104MM.pT.CT. Kaxoe xonnuecTBo Tema Ob110
coo01eHo raszy npu HarpeBanuu? OTBeT: 4,1-10% .
Haiinure myst ra3000pa3HOTo a30Ta TEMIIEpaTypy, IPH KOTOPOIl CKOPOCTAM MOJIEKYT Vi =
300 m/c u v2 = 600 M/c COOTBETCTBYIOT OJJMHAKOBbIE 3HaYCHUS (DYHKIIUH pacrpeaeaeHus
MO V) g
Makcgemna f(V). Orser;  4KIn(V2/Vy)
Cwmemanu Boay maccoit mi=5kr npu temneparype T1=280 K ¢ Bogoii maccoit my=8kr npu
temriepatype T2 =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) usmenenue AS SHTPOIHH,
npoucxossiee npu cmemmBanuu. Oteet: 323 K; 0,3 x/x/K.
Toueunsie 3apsiabl q1=10 HKI u q2=-20 HKn HaxoasTca B Bo3ayxe Ha paccTtosiHuu 10 cm
Jpyr oT Apyra. OnpeaennTs HaupsyKEHHOCTD I0JI B TOUKE A, yJaJ€eHHOW Ha pacCTOsSTHUE
6 cM oT mepBoro u Ha 8§ cM OT Broporo. Kak m3meHurcs

NOTEHLUAIbHAsI YHEPTUsl B3aUMOJEHCTBUS 3apsJI0B, €CIIU II —
HepeMeCTUTh BTOPOH 3apsj B 3Ty Touky? Kakyto u1st 3Toro £ rs
HYXHO coBepiuTh padory? Oteet: 37,6 kB/M; 12 mx/Ix. R, €, 13 '
Ha puc. 3.1. €=1,0 B, &=2,0 B, &=3,0 B, r1=1,0 Owm,

r=0,5 Om, r:=1/3 OmMm, R;=1,0 Om, Rsz=1/3 Om. —
Ompenenute: 1) CHIBI TOKa BO BCEX ydacTKax LENHd; 2) T
TEIJIOBYIO ~ MOULIHOCTb,  KOTOpas  BBIAENSAETCS  Ha onc. 3.1.

conpotuBiieHuu R3.OtBet: [1= 0,625 A, 1,=0,5 A, 13=1,125

A; P3=0,42 Br.

[To nByM O€CKOHEYHO JUTMHHBIM MPSMBIM MapaieIbHbIM MPOBOJAM, HAXOISAIIUMCA Ha
paccrosnun R=10,0 cm apyr or npyra B BakyyMme, TekyT Toku [1=20,0 A n 1,=30,0 A
OJIMHAKOBOTO HampamieHus (puc. 4.1). OnpenenuTe MarHUTHYIO WHAYKIUIO TMOds B,

CcO31aBacMOro TOKaMM B TOYKax, JICKAIIIUX Ha HpSIMOfI,
R P

COCIMHSIONMUX 00a mpoBoja, ecnu: 1) Touka C JeXKUT Ha I

paccrosinuu r1=2,0 cM JieBee JIeBOro npoBoaa; 2) Touka J[ ----e -®- --—e--- -®- -e---
JISKUT Ha PacCTOSIHUU r2=3,0 CM IpaBee MmpaBoro MpoBo/ia; Cn B G N

3) Touka G nexxuT Ha pacctosHuM 13=4,0 CM 1paBee JEBOTo Puc.4.1.

npoBoaa. Oteet: Bc=0,25 mTn; By=0,23 mTa; Be=0.

[IpoBonsmmii MIOCKUNA KOHTYp, UMeroImuil (GopMy okpykHocTH pamuyca r = 0,05 M
MOMEIEH B OJHOPOJHOE MArHUTHOE I0JI€ TaK, YTO JIMHUW MAarHUTHON MHAYKIMH TIOJS
HaIpaBJIeHbl MEPIEHANKYISIPHO TUIOCKOCTU KOHTypa. ComnpoTuBieHue koHtypa R = 5
OwM. MarauTHast HUHAYKIMS MeHseTcs 1o 3akoHy B = kt, riae k = 0,2 Tn/c. Onpenenure: a)
9.]1.C. UHAYKIIUY, BOSHUKAIOMIYIO B ’TOM KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3aps/I,
KOTOPBII MPOTEUET M0 KOHTYPY 3a MepBbI€ 5 ceKyHa u3MeHenus nois. Oteet: 1,6 MB; 0,3
MA; 1,6 MK
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B omnbiTe FOHTa MICTOYHMK UCITYCKAET CBET C JUVIMHAMH BOJIH A1=0,5 MKM 1 A,=0,55 MKMm.
Ha skpane, pacmnonoxeHHOM MapaienbHO MENIM, HAOTI0AAI0TCs ABE MEPEKPHIBAIOIIUECS
uHTep(depeHIMoHHbIe KapTUHBL. Kakoll HauMeHbIIUH 10 cueTy(He CUnuTas LIEHTPAIbHOIO)
MaKCUMYM HUHTEep(EPEHIIMOHHON KAPTUHBI OT BOJIHBI A1 CTPOI'O HAJIOXKUTCS HA MUHUMYM
UHTEP(EPEHIIMOHHON KapTUHBI OT BOJHBI C A2? OTBET: MATHIMH.

Ha MBUIbHYIO IUICHKY, HAXOIAILYIOCS B BO3IyXe, MafaeT enbiil ceT mox yriaoM i=45° k
IIOBEPXHOCTH IUIEHKU. 1Ioka3zarenps mpenomMieHus MpUIBHOW BoAbl n=1,33. B pe3ynbrare
UHTEpEPEHIIMN OTPAKEHHBIC JIyYH OKa3bIBAIOTCS OKPALICHHBIMU B XKENThIN IBET (AJIHHA
BOJIHBI A=600 HM). HaiiTy HauMeHbIYI0 TOIIIKHY IJICHKHU, IPU KOTOPOM MPOU30MIET 3TO
ycunenue. Otset: 0,133 MxMm.

Toueunsrit ucrounnk csera S (A=0,50 Mkwm), TIOCKas
nuadparma ¢ KpyriiblM oTBepcTHeM paauyca r= 1,0 MM u 1 g+nmA
3KpaH PacMoNOkKEHbl TaK, KaK MOKa3aHo Ha pucyHke 12.27 s T T
(a=1,00 m). OnpenenuTthb paccTosiHUE B 10 AuadparMel, Ipu 9 '

KOTOPOM OTBEPCTHE OTKPBIBAJIO ObI /1711 TOUKHU P Tpu 30HBI
®penens. Otser: 6=2,0 M.

JudpaknuonHas  pelieTka  OCBEIIeHa  HOPMajlbHO
MaJar0IIUM MOHOXPOMATHYECKUM cBeTOM ¢ A=0,55 Mxm. B
TUGPaKIUOHHON KapTUHE MaKCUMyM BTOpPOTO MOpsJIKa
otkioHeH Ha yron ¢ =12,7°. Ha kakoif yrom OTKIOHEH MaKCHMyM TPETHEro HopsiaKa?
Paccunraiite neproa AMpakiIMOHHON pEeIIeTKU U YUCIIo mienell Ha mupuHe 1 mm. OTBeT:
19,3%5 mxm; 200.

Kakyto TpyOky c pactBopom caxapa (C-) HE0OOXOOUMO TOCTaBUTh MEXIY ABYMS
CKPEILEHHBIMH TOJISIPU3aTOPaMHU, YTOOBI HHTEHCUBHOCTh CBETA, BBILIEIIIETO U3 BTOPOTO
noJisipu3aTopa oOkasajach B 3 pa3a MEHbIIE HMHTEHCUBHOCTH €CTECTBEHHOIO CBETa,
NaAr0IIEro Ha NepBbIN nossipuszarop? CYuTaTh, 4TO yENbHOE BpAlllEHHE PacTBOPA PAaBHO
6,23 rpan/(% M), TpyOka mornoriaet 15% mpoxoasiiero yepes Hee CBeTa, Moaspru3aTophl
npospausbl. OtBetr: C-0=10 % ™.

Nznydyenue ¢ niuHOM BOHBI 17,8 HM paccenBaeTcs CBOOOTHBIMH JICKTPOHAMH BEIIIECTBA.
Habmiomaercss u3nmyueHue, paccestHHOe mojJ yriaoM /3. OnpenenuTb Yroidl MexIy
najaromuM (HOTOHOM U AJIEKTPOHOM oTAaun. OTBET: 65°.

W3BecTHO, uYTO JABWXKYLIMECS HEPENSTUBUCTCKHE INPOTOH M ajib(a-dacTUla HUMEIOT
OJIMHAKOBbIE 1e0pOHIeBCKUE UTMHBI BOJIH. BO CKOJIBKO pa3 0T/IMYAIOTCS UX KUHETUYECKUE
sHepruun? OTBeT: 4.

B oaHOoMepHO#T OeCcKOHEYHO TIIyOOKOW MOTEHITMATBHOW sMe IMpUHON [ HaxomuTcs
JJIEKTPOH B HEBO30YXJIEHHOM HHEPreTHUYECKOM COCTOSIHUU. BBIYMCINTH BEpOSTHOCTH

Pwnc. 12.27

OoOHapy’KeHHs! JIEKTPOHA B MHTEpPBaje HIMPUHON %, PaBHOYJAJIEHHOM OT CTEHOK SIMBI.
Ortset: 0,475.

Haiitu uMmynec »yieKTpoHa B aTOME€ BOAOPOJA, €CJIM WHAYKIUS MarHuTHOTO MOJI,
CO3/IAHHOTO MM B IIEHTPE OPOHTHI IIpH Bpamerny, pasra 0,39 Tir. Otser: 1074 krm/c.
[Ipu pacnane paanoakTUBHOTO nojoHUsA-210 maccoit 0,66 r B TeueHue BpeMeHu t = 1 4
oOpasoBaJics Tenui, KOTOPBIN MPH HOPMAJBHBIX YCIOBUSAX 3aHs1 00beM V = 89,5 MM,
Omnpenenure nepuof nomypacnana nojaonus. Oreet: 138 cyT.

B paavoaktuBHOM psAny ypaHa sOpo BUCMYTa-212 MOXET MNpEBPATUTBCA B AP0
cBUHIA-208 1Byms criocobamu (IpereprieBast o- ¥ B-pacrajbl), HAUIINTE BO3MOXHbIE
peaxmyn. Kakne mpoMexxyToYHbIE siipa U KaKWe YACTHIIBI ITPH 3TOM 00pa3yroTcs?

Kaxyio Maccy BoAbI MOHO HarpeTh oT 0°C /10 KHIEHHs, eI HCTIONB30BaTh BCE TEIIO,
BBIJICIIIONICECS B PEaKIUU 3Li7(p,oc), IIPU TIOJIHOM PA3JI0KEHUH NPOTOHAMHU OIHOTO
rpamma JIMTus?
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Cucrema orcuera. MatepuanbHas Touka. TpaekTopus.

Pannyc-BekTop, nepeMeieHne U MpOICHHbIN Ty Th.

[IoHsATHE CKOPOCTH U YCKOPEHUSA MAaTEPUAIIbHOU TOUKHU.

CpenHue 1 MTHOBEHHBIE CKOPOCTH M YCKOPEHUS.

JIBIKEHHUE 110 OKPYXKHOCTH. YTOJI IOBOPOTA, YIII0Bask CKOPOCTh U YIJIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYMH.

KpuBonuneiinoe nBumxeHue. TaHreHuuanbHoe M HopMaibHOe Yyckopenue. IlomHoe
YCKOPEHHE.

[TonsATHE CUIIBI, MACCHI U UMITYJIBCA.

[IpuHIun cynepno3unuu AEMCTBYONIUX HA TEJIO CHIL.

OcCHOBHBIE 3aKOHBI JUHAMMKH IIOCTYNATEIbHOTO JBUKCHMSL.

MoOMEHT uMITyJIbCa U MOMEHT CHJIBI OTHOCUTEIBHO TOYKH.

MowmeHT nHepnuu TBepaoro rena. Teopema Lllrelinepa.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO IBUKECHHUS.

AHanorus XapakTepUCTUK U YPaBHEHUH MOCTYNATEIbHOIO U BPAILIATEIBHOIO ABH)KEHUS.
KoHcepBaTtuBHbIE U [uccUNIaTUBHBIE CUIIbL. Pab0Ta KOHCEpBAaTUBHBIX U TUCCUNIATUBHBIX CUJL.
CBs13p MEXly CUJION U IOTEHLUAIbHON YHEPIUEH.

Konnoxeuym 2. 3akonwvt coxpanenus. Mexanuueckue Ko1e0anus u 60JiHbl
3aMKHYTas cucTeMa. 3aKOH COXpPaHEHHsI UMITYJIbCa CUCTEMBI TEJL.
3aKOH COXpaHEHHsI MOMEHTA UMITyJIbCA CUCTEMBI TEIL.
Pa6ora u wmomHocTh. Kunernueckas 5sHeprus NOCTYyNAaTeIbHOTO M BpallaTelbHOIO
JBUKECHMUSL.
[TorenumanpHas sHEPrUs. 3aKOH COXPAHEHUS MTOJTHOW MEXaHUYECKON YHEPTUH.
YpaBHEHNE rapMOHUYECKHUX KOJeOaHU U ero peleHue.
XapakTepucTUKU KojeOaHui (aMILTUTy1a, 4acTOTa, HavaidbHas (asa).
MaremaTnueckuii 1 GU3NYECKU MasiTHUKH.
CrnosxeHue rapMOHUYECKUX KoJeOaHUN 0JTHOTO HanpaBieHus. buenns
CrnoxeHune nepneHIuKyIsIpHbIX Konebanuil. uryps Jluccaxy.
VYpaBHEHHE 3aTyXaloMUX KOJIeOaHWd U ero perieHue.
XapakTepUCTUKU 3aTyXalolMX KojeOaHuil (Bpems penakcauuu, JorapupMUUecKuit
JEKPEMEHT, TOOPOTHOCTB).
DHeprust rapMOHUYECKHX KOJIeOaHuil.
Boinyxnennsie konebanus. Pesonanc.
[Tonepeunsle ¥ MPOAOIBbHBIE BOJIHBL. XapaKTEPUCTHKH OeryIieil ynpyroi BOJIHBL.
CKOpocCTb pacnpoCcTpaHEHMs! YIPYTHX BOJIH
Knaccudukanus BoiH 1mo opme BOTHOBOM MOBEPXHOCTH.
BonHOBOE ypaBHEHHE U €r0 pELICHUE.
Hanoxxenue ynpyrux BonH. Ctosiuasi BOJHA U €€ 0COOCHHOCTH.

Konnoxseuym 3. Hoeanvnwtii 2a3. Ilepsoe nauano mepmoounamuxu

Mognenb naeanbHOro rasa.

[TapameTpbI cOCTOSIHUSL.

JlaBnenue u remneparypa ¢ Touku 3penus MKT.
OcnoBHoe ypaBaeHre MKT

Y paBHEHHME COCTOSIHUS UICATIHOTO Ia3a.

3akoH boins-MapurorTa.

3akoH [ 'eii-JTtoccaka.

3akon [laps.

3akoH ABOrajipo.



10. 3akoH JlasToHA.
11. Ywcno crernieHeit cBOOO b MOJICKYJTbL.
12. BHyTpeHHssI SHEPTHSL.
13. Teopema o paBHOpaCIPEICIICHIN SHEPTHH TIO0 CTETICHSIM CBOOO/IBL.
14. PaGora raza.
15. TlepBoe HayasIO TEPMOMHAMUKHY.
16. TeroeMKoCTb (yAeIbHAsL, MOJIIPHAS).
17. TlepBoe HavasI0 TEPMOMHAMUKH B IPUMEHEHHUH K M30TEPMITYECKOMY TPOIIECCY.
18. TlepBoe HaYasIO TEPMOIMHAMUKY B IIPUMEHEHUH K M300apHOMY TIPOIIECCY.
19. TlepBoe HavaIO TEPMOIMHAMUKH B TIPUMEHEHHH K H30XOPHOMY TIPOIIECCy.
20. Amabatiaeckuii nporiecc. Ypasaenue [lyaccona.
21. TlomATpoITHBIiA TpoIIecC.
Konnokeuym 4. Cmamucmuueckasa Qusuka. Bmopoe nauano mepmoounamuxu.
Iumponusn
1. TlonsiTe BEpOSTHOCTU U CPEAHEH BETUUHUHBI.
2. OyHKUUS pacupeeNeHus CIIy4aiiHOW BEIMYHHBI, €€ CMBICI, YCIIOBHE HOPMHPOBKH.
3. Pacnpenenenue MOJIEKYII IO MPOEKIUSAM CKOPOCTEH.
4. PacnpeneneHue MOJIEKYJI 110 MOJTYJIFO CKOPOCTH.
5. Hawubonee BeposiTHast CKOPOCTh U €€ CMBICIL.
6. CpenHsisi CKOPOCTb M €€ CMBICII.
7. CpenHekBaapaTHuHasi CKOPOCTb U €€ CMBICII.
8. Pacmpenenenne bonbmana.
9. bapomerpudeckas dhopmyia.
10. CratucTuueckuii BEC MaKpOCOCTOSHHS.
11. O6patumpie U HEOOpATUMBIE TIPOIIECCHI.
12. Bropoe Hauano repmoanHamuku. @opmynnposku Kiaysuyca n KenpBuna.
13. DHTponus cucTeMBbI U ee cBolcTBa. Teopema HepHera.
14. V3smeHeHne SHTPONMH B TEIIOBBIX MIPOLIECCaX.
15. Iuknuyecknii nmporiecc. KoadhuumeHT mone3noro AHCTBUS TEIJIOBOW MAIIMHBI
16. Huxn Kapno. Teopema Kapho.
17. Cratuctrueckuit cMbica 3HTponuu. @opmyina boneiiMana.
Konnoxeuym 5. Inekmpocmamuxa. Ilocmosannulit mok
1. Dnexrprdeckuii 3apsit.
2. DNeKTpOCTaTUIECcKOe TOJIe.
3. 3akon Kymnona.
4. HanpsbKeHHOCTB JIEKTPOCTATHUECKOTO TOJIS.
5. TlpuHImn cymnepro3uiyu Ui HAMPsHKEHHOCTH SMIEKTPOCTATIYECKUX TTOJIEH.
6. Teopema ["aycca st AMEKTPOCTATHYECKOTO OIS,
7. TloTeHimar 3MeKTPOCTATHIYECKOrO OIS
8. TlpuHIWMI CyNeprio3UIHH TS IIOTCHITHAIA.
9. Pabota o nepeMerieHuIo 3apsia B EKTPOCTATHYECKOM TIOJE.
10. Cesi3p ME&X/Ty HANPSHKEHHOCTBIO M TIOTEHIHAIOM.
11. DnexTpoeMKOCTh yeIMHEHHOTO IIPOBOTHHKA.
12. KonpneHcarop.
13. DreKTpOeMKOCTb IIOCKOT0, CHEPUUECKOro U IIHHIPHYECKOro KOHIEHCATOPa.
14. CoemuHeHHE KOHICHCATOPOB.
15. Dueprus 3apsHKEHHOIO KOHJEHCATOpa.
16. Dnexrprdeckwii Tok. Cria Toka.
17. 3akon Oma B HHTErpasibHOM GopMe.
18. DrekTprdeckoe HANPsHKEHHE.
19. ConporuBeHre NPOBOTHHUKA.
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CoennHeHue COPOTHBIICHHIA.

[TnotHOCTH TOKA. 3aK0H OMa B muddepeHimanbHoi hopme.
Croponnue cbl. J/1C.

3axoH OMa J1s1 HEOZJHOPOJTHOT'O Y4acTKa LISTIH.

[Mpasuna Kupxroda my1s1 pacuera pa3BeTBICHHBIX LIETICH.

PaboTa 1 MOIITHOCTB 2MEeKTPUUYECKOro ToKa. 3akoH J[xoys-JleHtia.

Konnokeuym 6. Macnummnoe none. Ilepemennuiit mok

M cTOYHMKHM MarHUTHOTO TOJIA.

WHayxnus marauTHOrO 1osis. EnuHULBI U3MepeHus.
HanpskeHHOCTh MarHUTHOTO 1OJISA. EIMHUIBI H3MepeHusl.
CunoBble JIMHUY MarHUTHOTO MOJIS (JIMHUM MarHUTHOM MHAYKIINN).
3akon-buo-Cagapa.

[IpuHUMI cyneprno3uuyu MarHuTHOTO TOJISL.

[ToTox BeKTOpa HHAYKIIMM MAarHUTHOTO MOJIS.

Teopema ["aycca 11t MAarHUTHOTO MOJISL.

[Mupkysanus BEKTOpa MHAYKIMA MarHUTHOTO TIOJIS.

Teopema 0 UUPKYJIAUN BEKTOPA UHAYKLUNA MarHUTHOTO I1OJISL.
Cuuia Jlopenna. [IpaBumo onpeneneHus ee HarpaBiIeHUS.

Cuna Amnepa. [IpaBuio onpezneneHus ee HalpaBICHUS.
MarnuTHoe nose B Bemectse. HaMarHnueHHOCTb.

MaruuTtHas IpOHULIAEMOCTh BELIECTBA.

3akoH 3y1ekTpoMarauTHON nHaykun ®apanes. [Ipasumno Jlenna.
SIBneHME CaMOMHIYKIIUH.

WNHIyKTUBHOCTS.

MaruauTtHas SHEprusi KOHTypa ¢ TOKOM. DHEPTUs MarHUTHOTO TIOJIS.
IlepeMeHHBIN TOK.

PeakTuBHOE conpoTHBIIEHHE (MHIYKTUBHOE U EMKOCTHOE).
Hmnenanc (oJHOE COMPOTHUBIICHHUE).

JleiicTByromME 3HAUEHNSI TOKA U HATIPSIKECHMSL.

MontHocTb, BbIAENSIEMAs B LENH TIEPEMEHHOTO TOKA.

Tox cmemenus. I110THOCTE TOKA CMELICHUS.

VYpaBHeHust MakcBesnia B HHTErpajibHOU hopme.

VYpaBHenus Makcgesa B nuddepeHuansHoi popme.
DIIEKTpOMAarHUTHBIE BOJIHBI. Y paBHEHMsI MakcBela i 3J€KTPOMarHUTHBIX BOJIH.
CKopocTb pacnpocTpaHEHMsI JIEKTPOMAarHUTHBIX BOJIH.

OHeprus EKTPOMAarHUTHON BOJIHBI.

Bexrop IloliHTHHrA.

HMITy1bC 3JIEKTPOMAarHUTHOM BOJIHBI.

JlaBieHue 3IeKTPOMArHUTHON BOJIHBI.

Konnokeuym 7. Bonnosasa onmuka

KpuBasi oTHOCUTENBHOM CHEKTpalibHOM YYBCTBUTEIBHOCTU (KpHBasi BUIHOCTH). [lnana3on
ONTUYECKOTO 3JIEKTPOMAarHUTHOIO U3Ty4YeHus (B HaHOMeTpax U B ['1).

AOGCOoMOTHBIN NIOKa3aTenb npeaoMieHus. OnTudeckas MIOTHOCTb CPEIbL.

UYTto Ha3bIBa€TCSI MHTEHCUBHOCTBIO BOJIHBI?

3akoHbI reomeTpuueckoi ontuku. [Ipunmun depma.

Uto Ha3bIBaETCA KOT€pEHTHOCTHIO? J[JIMHA U IIMpHHA KOTEPEHTHOCTH.

UYro takoe nnTeppepenius BoaH? OCHOBHOW MPUHIUIT HHTEPPEPEHIIHOHHBIX CXEM.
VYcnoBus HaOMOIEHNS MAKCUMYMOB 1 MUHUMYMOB TPY UHTEPPEPEHIIUHU OT JBYX TOUCUHBIX
HCTOYHUKOB.

Meroasl HaOmoaeHus: uHTepdepernuu: meton HOnHra, ounpusma Dpenens, Ouzepkana
Openens, Oununza buite, 3epkano Jlnoiina.
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VYcnoBust HabMIOEHU MAaKCUMYMOB 1 MMHUMYMOB NPU UHTEP(EPEHLIMU B TOHKHX IJICHKAX.
[Tonoce! paBHOrO HaKJIOHA U MOJIOCH! paBHOM TonmMHbL. Konbia HeroToHa.

Uro HazeiBaetcs qudpaxiueii BoaH? [Ipuniun [olireHca.

[punuun [Moiirenca-®penens. 3oupl OpeHens.

Hudpaxkius Openenst Ha KPyIriioM OTBEPCTUHU U JTUCKE.

Hudpaxus OpayHrodepa Ha menu u AMPPakKIIMOHHON peleTKe.

JudpakiimonHas peneTka 1 ee ClieKTpaabHbIe XapaKTEePUCTUKHU (JUCTIEPCUs U pa3pelIaronas
CIIOCOOHOCTD).

CaeTtoBoii BekTOp. UeM OTIIMUAETCsl €CTECTBEHHBIN CBET OT MOJISIPU30BaHHOIO?

Urto Takoe mossipusaius ceeta? Buapl mossipusanuu cBera.

Yro Takoe noaspu3aTop, Ero ONTUYECKas 0Ch, JIOCKOCTH MpoIryckas noyspusaropa? Kakosa
MHTEHCHBHOCTh CBETA BBIMICIUIErO M3 IMOJIAPU3AaTOPA IO CPAaBHEHHUIO C MHTEHCUBHOCTBIO
[IaJAk0IIETO HAa HETO €CTECTBEHHOI'O CBETA?

YactuyHo nosisspu3oBaHHbIN cBeT. CTeNeHb MONISIpU3allii CBETA.

Yro Takoe aHanuzaTop? 3akoH Mairoca.

[Tongpuzanus cBeTa Npu OTPAKEHUU U MPETOMIICHUH Ha TPAHULIE ABYX JUAJIEKTPUKOB. 3aKOH
bprocrepa.

JIBoitHoe mydemnpenomiienne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTy4uH. [1010KUTENBHBIN
U OTPULATEIbHBIA KPUCTAILIIBL.

[Tonspuzannonnsie npusmsl. [Ipuzma Hukoss.

BpaieHue MmiIocKoCTd NOJIApU3alUu. YTOJ IOBOPOTAa IUIOCKOCTH MOJSAPU3ALMU YUCTHIMU
ONTUYECKU aKTUBHBIMH CPEJaMU U PACTBOPAMH ONTUYECKU AKTHUBHBIX BEIIECTB.

Konnokeuym 8. Keanmosas onmuka

TemoBoe W3MyuyeHHWE M €ro0 OCHOBHBIE XAapAaKTEPUCTHKHU (IPHEpreTHYecKass CBETUMOCTb,
CHEKTpaJIbHAs MIIOTHOCTh YHEPTeTHUECKOM CBETUMOCTH, TIOTJIONIATEIbHAsI CIOCOOHOCTB).
Uro HazbiBaeTcst abconoTHO uepHbIM TenoMm (AUT), cepbiM Tenom, aOGCONMIOTHO OelbIM
tenoM? Mogens AYT.

3akon Kupxroda mist TemioBoro u3my4eHus.

3akoH Credana-bonbimana. ['paHuIis! ero mpuMEHUMOCTH.

3akoH cmenieHus BuHa.

®opmyina Penes-Jxunca u monarue o6 yipTpaduoneToBoi karactpode.

['unote3a u popmyna [lnanka. Ceszb popmyssl [nanka ¢ 3akoHaMU TEIIOBOTO U3ITyYEHHUS.
UYro takoe GpoTorddeKT (BHEMIHNH, BHYyTPEHHUNA, BEHTUIIbHBIH)?

BosnbsramnepHas xapaktepuctuka (poTosaeMeHTa.

3akoHbI BHeIHEro GoTtoad¢exra (3akoHbsl CTONETOBA).

I'mnoresa DitHIITeHA U ero ypaBHeHHE /Tl BHeHTHETo (hoTodddekra. Kak ¢ moMonipio 3Toro
ypaBHEHUS 00BSICHSAIOTCS 3aKOHBI GoTodPherTa?

Uro takoe MHOrogoToHHBIN GoTtorddekr? Kak 3anucbiBaeTcss ypaBHEeHHE DUHIITENHHA IS
atoro potordexra?

DHeprusi, Macca, UMIyJbe (poroHa. J/[aBieHne cBeTa ¢ TOYKH 3pEHUS KBAHTOBOM ONTHUKH.
D¢ddext Komnrona u ero teopusi.

KopryckyssipHO-BOJIHOBasE JABOMCTBEHHOCTb CBETa (SABICHMSA, NPHUBOJAIINE K TaKOMY
MIPEJCTABICHUIO, U (POPMYIIBI, CBSA3BIBAIOIINE KOPITYCKYJISIPHBIE M BOJTHOBBIE XapaKTEPUCTUKU
CBETa)

Konnokeuym 9. Teopua bopa. Inemenmul K6aHmMo6ou MexanuKu

CrnexTpasibHbIE cepuu aToMa Bosopoaa. O6o6menHas popmyna baasmepa.

Mopenu aromoB Tomcona u Pesepdopna. Dxcnepument Pesepdopaa no paccestuio anbga
YaCTHUI] TOHKOU (POJILIOM.

Mopens aroma bopa. [Toctynarst bopa.

CriexTp BOJIOPOIOTIOIOOHBIX aTOMOB COTJIacHO Teopuu bopa.

OneiT @panka u ['epna.



13.
14.
15.
16.
17.

10.

11.

12.

13.

Henocrarku teopun bopa.

I'nnoresa ne bpoiins u ee 3KCIIepUMEHTaIbHBIE IOATBEPKICHMUS.
CooTtHolleHust HeonpezeneHHocTel I eitzendepra.

BonnoBast pyHKImst u ee cMbica. CBOHCTBa BOJIHOBOW (DYHKIIWH.

Bpemennoe u crannonapaoe ypaHenue Hpénqunrepa.

[Tpumenenne ypaBHenus Llpénunrepa Kk 0THOMEPHOMY JABHKEHHIO CBOOOIHOM YaCTHUIIBI.
Yactuia B OJHOMEPHOM MNPSAMOYTOJIbHON MOTEHLUHATBHON sIME C OECKOHEYHO BBICOKHMH
CTEHKaMH.

[Torennmansubiil 6apsep. TyHnuenpHbIN 3 dekt. HanbaprepHoe oTpaxkeHue.

VYpasuenue llpénunrepa 1 atoma BOIOPOJA U €TI0 PELLICHUE.

Cnun snexktpona. Onsit Lltepua u ['epnaxa.

Ksanrosble uncna. [Ipunnun Ilaynu. Pacripenenenue 31eKTpoOHOB 110 000104KaM

[IpaBuna orbopa. Cxema nmepexo 0B FIEKTPOHA B ATOME C YUETOM IIpaBUiI 0TOOpA.

Konnoxkeuym 10. Aoepuasa ¢puszuka

Kaxue yactuipl BXOJAT B cocTaB siapa aroma? [lepeuncnure xapakTepuCTUKU 3TUX YaCTHIL.
Kak M0HO BBIYUCIHUTH pa3mep siapa’?

Kak cumBonmyecku 3amuchiBaeTCs AIp0 aToOMa Kakoro-imbo XUMHYecKoro snemenrta? Uro
Ha3bIBACTCS MAacCCOBBIM M 3apsoBbIM unciiamu? Kakue sjpa Ha3bIBaIOTCS HM30TOIAMH,
n3obapaMu, H30TOHAMU?

Kakue cunbl yaepxuBaioT HykJIOHbI B siape? Ilepeuncinure ux cBoiictBa. Onumiure
KBaHTOBBIIl MEXaHU3M B3aHMOJICHCTBHS HYKJIOHOB B SIIpE.

Kamenvnast u oOosoueunass monenu sjapa. [lepedncnure ux ocoOeHHOCTH. OOBSICHHUTE
TIOHSATHS «MarMyeckye 4uciay U «Marudeckue sapay.

Uro Takoe medeKT macchl, SHEPTUs CBSI3U W yJeibHas dHeprus cBs3u? Kakas BenmnymHa
XapaKTepU3yeT YCTOWYUBOCTD sifiep? 3aBUCUMOCTh YENIbHON SHEPTUu CBS3M OT MacCOBOTO
qucla.

Yto HazbIBaeTCS pPaJiMOaKTUBHOCTHIO? EcTecTBeHHAss M MCKYCCTBEHHAs PaJiiOaKTUBHOCTDH?
3aKkoH paJIMOAKTUBHOTO pacmaia. AKTUBHOCTh PaJIMOaKTUBHOTO BEIIECTBA.

Anbda-pacnian. Kakum spdexkrom oObscHAETCS BhUIET anb(ha-yacTuilel u3 sapa? IIpabuia
CMEIIeHUs. 3aKOHBI COXpaHeHUs MpH pacmaje. Uto Takoe mpoder aab(a-4acTUIbI?
Bbera-pacnan, ero Bunbl. Kakue mporieccsl MpoucxosT B siape mnpu 6era-pacnane? [IpaBuna
CMelIeHus. 3aKOHbI COXPAaHEHUs MPHU pacmaje.

lNamma-u3nydenue, ero cpoiictBa. KakoB MexaHW3M HCIyCKaHMs TaMMa-KBaHTOB sIIpOM (Ha
OCHOBaHMM Kakol ™ojenu sjapa)? Kakum sBIseTcs raMMa-CleKkTp paguOaKTUBHOIO
3JIEMEHTA — CIUIOUIHBIM WJIW JJUHEUYAThIM — U T0YeMY ?

3aKOH MOTJIOLIEHUs raMMa-u3JIy4eHusl BeniecTBOM. OMNUIINUTE MPOLECChl B3aUMOACHCTBUS
raMMa-u3JIy4deHusi ¢ BemecTBOM: (GoTod(d(eKT, KOMITOHOBCKOE paccesiHue, o0pa3oBaHHE
ANEKTPOHHO-TIO3UTPOHHBIX Map, SIEPHBIN GOTOIPDEKT.

Uto Takoe smepHas peakuusi? YpaBHEHHE SAECPHON peaklru. DHEPreTUYECKUU BBIXOJ
SIIEPHON peakuu. 3aKOHbI COXPAHEHUS MPU SAEPHBIX PEAKIUSAX.

Uro Takoe memHas peakmus neneHus? [lpuBegure npumep. [IpuHIUNIBI paboThl SACPHOTO
peaxkTopa u aTOMHOI OOMOBI.

Tepmosinepnas peakuus. OCHOBHBIE ITyTH CHHTE3a siiep BoJopoa B siipa renus. [lpunnun
pabOThI TEPMOSIEPHOTO PEAKTOPa U BOJAOPOAHONH OOMOBI.

IIpumepHbIe BApHAHTHI KOHTPOJIbHBIX padoT (KP)
KP Nel «Mexarnuxay

1. [IpssMmonuHEITHOE ABMKEHUE MAaTEPUATTLHON TOUKH OTIMCHIBACTCS] YpaBHEHHUEM X = 3

- 48 + 2% (m). Uemy paBHa CpelHss CKOPOCTb JBUYKEHUS TOYKM OT HA4aJIbHOT'O MOMEHTa J0
MOMEHTa BpeMeHH t = 3 ¢?

2. CrepxeHb Maccoil 1 Kr u anmHONM 1 M MOKET BpalaTbCsi OTHOCUTEIBHO CBOEIO



neHTpa. B kpail crepknst momagaer mynas maccod 10 T, aBmkymiasics co ckopocThio 100 m/c
NEPIEHIUKYIJISIPHO CTEP)KHIO, U 3aCTpeBaeT B HEM. UeMy paBeH CyMMapHbIi MOMEHT UMITYyJIbCa
CTEp>KHS U IyJIM OTHOCUTENILHO OCH BPALLIEHUs Cpa3y ke mocie yaapa?

3. Tonkuii 006pyu pagmycom R = 50 cM mojBemnieH Ha BOWUTHIN B CTEHY T'BO3Ib U
KoJIeOJIeTCsl B MJIOCKOCTH, MapaisienbHol cTeHe. Ompenenuts nepuoj 7 MasbIX 3aTyXaroluX
KoJebanuit o0pyua, eciu kodpdurment 3aryxanus 3 = 0,9 ¢t

4. [IpearnonoxuM, 4TO MBI MOKEM M3MEPUTh JUIMHY CTEpKHS ¢ To4HOCThIO Al=0,1
MKM. [Ipu kakoif OTHOCUTETBHOW CKOPOCTH JBYX MHEPLHUAIbHBIX CUCTEM OTCUETAa MOXKHO OBLIO
ObI 0OHAPYKHUTH PEIIITUBHCTCKOE COKpAIllEHHE JJIMHBI CTEPKHsI, COOCTBeHHAas JunHa lg koToporo
paBHa 1 m?

KP No2 «Monexynaphas ¢huzuka u mepmoouHamuxay

1. B cocyne ¢ noiBM>KHBIM OPIITHEM HAXOIUTCS YTIEKUCIBIN ra3. ['a3 cxanu
aanabaTuyecky, yMEHbIINB ero 00beM B 2 pa3a. Bo CKkoJIbKO pa3 yBelIHYHIIOCH JaBlIeHUE
rasa.

2. Pa3HoCTb ynenbHBIX TEMIOEMKOCTEH (cp - Cy) HEKOTOPOrO ABYXaTOMHOI'O

raza paBHa 260 Jx/(xr-K). Haiitu MmonspHyro maccy M r1a3a U e€ro yJenbHbIE
TEIUIOEMKOCTH Cy U Cp.

3. 4 Mons WJEAIBHOIO OJHOATOMHOIO Ta3a H30XOPUYECKU OXJIAJMIIH,
YMEHBUIMB JaBJeHHE B 2 pa3a. 3aTeM ra3 n3o00apuyeckd Harpeiau A0 MepBOHAYAIbHOM
temneparypbl. Hapucyiite rpaguk npouecca. Halinure n3mMeHeHHE SHTPOIMU 33 BECh

nporiecc.

4, B pesynberaTe kpyroBoro mporecca ra3 coepumi padotry A=1 JIx u
nepeaan OXJIaAUTEN0 KOoMnuecTBO TerioTel Q2=4,2 JIx. Onpenenuts Tepmuueckuit KI1/]
N LUKIA.

KP Ne3 «DOnekmpuuecmeo u macHemusm»

1. [Io OeckoHEYHO IMHHOMY TMpPSMOMY TMPOBOJLY TEUYeT IOCTOSHHBIN
anektpuueckuii Tok | = 100 A. Ha paccrostauu I = 1 M OT HEro pacrosioXeHa paMka B BUJIE
KBaJpaTa co ctopoHoil a = 0,1 M, KoTopas JISKUT B OAHOU MJIOCKOCTH C TPOBOAOM. Uemy
paBeH MOTOK MarHUTHOW MHIYKIMU YEPE3 3Ty paMKy?

2. IIpu yBenuueHnu B 2 pas3a CUIbI TOKA B KaTyIIKe, €€ SHEPTHs BO3pPOCIIa Ha
AE = 6 Jlx. HaiiTu HayaJlbHOE 3HAYEHNE DPHEPIUH KaTyLIKH.
3. Hmeetcst OecKOHEUYHO ATMHHAS MpsiMasi HUTb, 3apsSKeHHAsi paBHOMEPHO C

TUHEHHOH TIOTHOCTRIO T = 0,2 MKK/M. OnpeenuTsh pa3HOCTh MOTEHITMAIOB ABYX TOUYEK
MOJIs1, YIAJICHHBIX OT HUTU Ha M1 =3 cM U I, = 6 cM.

4, Yactuna c 3apsagom ( = 1 #Kn, npomeamias yCKOpSIOIIYIO pa3sHOCTb
noteHmanoB U = 200 kB, aBuwxeTcss B OAHOPOJHOM MAarHUTHOM IIOJI€ 1O OKPY>KHOCTH
paauycom R = 1 mM. Halitu cuny F, nelicTByromiyto Ha 4acTUILy CO CTOPOHBI MAarHUTHOT'O
TTOJISL.

KP Ne4 «Boanosas onmuxay

1. Ha nmytu cBeTOBOM BOJNHBI, MAYLIEH B BO3AYXE, MOCTABWIN CTEKJISTHHYIO
IaCTHHKY TOIMHON h=1 Mm. Ha CKOJBKO M3MEHHUTCS ONTHYECKAs JTHHA ITyTH, €CIH
BOJIHA MA/Ia€T HA IJIACTUHKY HOPMAJIBHO.

2. Ha ycranoBke s HaOmoneHus konen HpioToHa ObUT HM3MepeH B
OTPa)XEHHOM CBETE PaJnyc TpeThero TeMHoro koJjbia (k=3). Koraa npoctpancTBo Mexty
IUIOCKONIApAJUIEIbHON IIJIACTUHOM U JIMH30M 3aIlOJIHUIIN JKMJKOCTBIO, TO TOT K€ pajnyc
CTaJO MMETh KOJIBII0O C HOMEPOM, Ha eQuHUIy OonbmmM. OmnpenenuTh MOKa3aTesb
IIPEJIOMJICHUS 1 KUJKOCTH.

3. Onpenenuts yriopyto aucrepcuio Do TUppakIMOHHON peleTKy s yriia



mudpaxkun ¢==30° u anuHbl BoJdHB A=600 HM. OTBeT BhIpa3uth B eaununax CU u B
MUHYTaX Ha HAHOMETP.

4, [TnacTUHKY KBapIia TONIIMHON (3=2 MM, BBIPE3aHHYIO MEPIECHAUKYISAPHO
ONTHYECKON OCH, TIOMECTWIM MEXAY NapayieIbHBIMH HUKOJISIMH, B PE3yJbTaTe Yero
IUTOCKOCTh TMOJIIPU3AIMK CBETa MOBEPHYJIach Ha yron ¢ =53°. Onpenenuts Toamuny d;
IUIACTUHKHA, TPH KOTOPOM JaHHBIH MOHOXPOMATHYECKHM CBET HE IPOXOAUT 4Yepe3
aHaJIM3aTop.

KP Ne5 «Keanmoeas onmukxay

1. Omnpenenuts Temnepatrypy 7, Tpu KOTOpOH JHepreThueckas CBETUMOCTH R,
uepHOro Tena pasHa 10 kBt/m’ .

2. MakcumanbHasi CKOPOCTb Vimax GOTOITIEKTPOHOB, BEUICTAIOIINX U3 METaJlIa
npu obsrydeHuu ero y-poronamu, pasaa 291 Mm/c. OnpenenuTts S3HEPTUIO € yY-(POTOHOB.

3. PenTreHoBckoe M3IydeHUE IITUHOW BOJHBI A =55,8 IM paccemBaeTcs IUTMTKOM
rpaduta (koMnToH-3¢¢exT). OnpenenuTs JIMHY BOJIHBI A’ CBETA, pacCeIHHOTO 1Mo yriaoM 0=60°
K HalpaBJICHHUIO aJAI0IIEro IMy4YKa CBeTa.

4. OnpenenuTs TNOBEPXHOCTHYIO IUIOTHOCTH | MOTOKa sHeprum u3MydyeHus,
Na/AloIIero Ha 3epKaJbHYIO TIOBEPXHOCTh, €CIIM CBETOBOE JIABJICHUE p TPH MEPICHINKYIIPHOM
naseHuu Jryueit pasHo 10 mkIla.

KP No6 «Teopus Bopa. Dnemenmot K8AHMOBOU MEXAHUKUY

1. Ha ocHoBe Teopun atoma bopa BBIUHCIUTE paguychl I, U I3 BTOPOH U TpEThel
opOuT B aTOME BOAOPOIa.

2. OnpenenuTs ATUHY BOJIHBI Jie bpoiis A xapaKkTepu3yoIiy0 BOJTHOBBIE CBOHCTBA
AJIEKTPOHA, €CIH eT0 CKOpocTh V =1 Mwm/c. Crenarpb Takoi e IoACYeT Ui MPOTOHA.

3. Hcmonp3yss COOTHOIIEHNUE HEONPEACIICHHOCTEH I KOOPAWMHATHI M HMITYJIbCa
HaWTHU BBIPAXCHUE, MO3BOJISIONICE OLEHUTh MUHUMAIBHYIO KHHETUYECKYIO YHEPTHUIO AIICKTPOHA,
HaXOJSIIETOCS B OHOMEPHOUW OECKOHEYHO TITyOOKOW MOTEHIIMATFHON sSIME IMUPHHOM L.

4, YacTriia B MOTEHIMATBHOM SIIMKE IMUPUHON | HAaXOAWUTCS B BO30YKICHHOM
cocrostaum (N = 2). Onpeaenuth, B Kakux Toukax uaTepBaia (0 < X < |) mIoTHOCTh BEPOSITHOCTH
[w2(X)]? HAXOXKIEHNS YACTHIIBI MAKCHMATBHA W MUHUMAIIBHA.

KP Ne7 «AHoepnas ¢puzuray

1. Kaxoga BepositHocTs W TOTO, 4TO JaHHBIN aTOM B M30TOIE PAAUOAKTUBHOIO Ho1a
13 pacmagaeTcs B TeUeHne OKanIeld CeKyH IbI?

2. OnpenenuTs Maccy m,; HEMTPAILHOTO aToMa, €CJH SIIPO 3TOr0 aTOMa COCTOUT M3
TpeX MPOTOHOB U ABYX HEHTPOHOB U 3Heprus cBa3u Eg; sinpa pasHa 26,3 M»aB.

3. Snpa-mzo6apsr H® u He® cocToAT M3 0OAMHAKOBOTO 4MCia 4acTHI (HyKJIOHOB).
OnuHakoBbI U Y HUX 3Hepruu cBsa3u? Kakoe u3 atux aaep 6oriee ycToitunBo?

4. Onpenenuts >Hepruio peakimu 'Li+p—2*He, ecnn sueprum cBssu Ha omuH

HYKJIOH B siapax 'Li u *He pasmer 5,60 u 7,06 MaB.



IIpunoxenne 2

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUA l'lpOMe)KyTO‘IHOi;I aTTeCTallumn

a) [lnanupyemMble pe3ybTAaThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCcTAllUN:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yapTaTbl 00y4eHUs

OneHouHsle cpencTBa

OIIK-3 Cnoco0OeH MpUMEHATh COOTBETCTBYIOLINH (PU3UKO-MaTeMaTHYECKUH anmapaT, MEeTOIbl aHaJIM3a U MOJCIMPOBAHMS, TEOPETUIECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHNUS IPU PEIIEHUH PO(EeCCHOHAIBHBIX 3a/1a4

OIIK-3.1 Hcnonb3yer METO/1bI aHaJIM3a u
MO/JICJIIMPOBAHUS npu peleHnu
podeCCHOHATBHBIX 3ajad,
MOJICJIMPOBAaHUM U TNPOEKTUPOBAHUH
YHEPTrOCHCTEM

OIIK-3.2 Cnoco0eH NpUMEHSATh COOTBETCTBYIOIIUMN

dbusznKo-MaTeMaTUYECKU  amnmapaT Ipu
TEOPETHUYECKOM U  JKCIEPUMEHTATIHLHOM
UCCIIEIOBAaHUM B pELIEHUH  3ajad

AHEprocOepeKeHUs

Hepeltenb meopemuuecCKux 60npocoeé K IK3amMeny:

1.

wn

o

o

10.
11.

12.

13.
14.

Marepuanbaas Touka. Cucrema otcuera. TpaeKTopus, AJIMHA IyTH, BEKTOP
nepemenieHus. CKOpOCTb.

YCKOpeHHE U €r0 COCTaBIIAIONINE. YITIOBask CKOPOCTh U YIIIOBOE YCKOPEHHE.
3akonbl HeroTOHA. 3aK0H coxpaneHus: umnyibca. LlenTp macc.

MomeHT uHepuuu. MOMEHT CuJbl. YpaBHEHUE JIMHAMHMKU BpPAaIllaTEIbHOTO
JBUKEHUS TBEPOTO Tejaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHUS.
Oueprust, padora, MOIHOCTh. KuHeTHyeckas 1 moTeHIMaabHas SHEPIUsl.

3akoH coxpaHeHusl sHepruu. Kunetuueckasi sHeprus BpalieHusl.

lMapmoHnyeckre KoneOaHus U UX XapaKTePUCTUKU. | apMOHUYECKU OCIUILISATOP.
[IpyxuHHBIN, QU3NYECKUN U MaTeMaTUYeCKU MasTHUKU.

3aryxaromire U BbIHYK/ICHHbIE KOJICOaHMsI.

Bonnosie mponieccrl. [IpomonpHbIe U TONIEPEUHbIE BOTHBL. YpaBHEHHE OCTyIICH
BOJIHBL. BosIHOBOE ypaBHEHME. 3BYKOBBIE BOJIHBI.

[TapameTpbl COCTOSTHUSA TEPMOIMHAMUYECKOM CUCTEMBI. 3aKOHBI UIEATBHOTO Ta3a.
VYpaBHenue MengaeneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3axon
MakcBeia 0 pactpeaesIeHud MOJIEKY UI€AIBHOTO ra3a M0 CKOPOCTSIM.
Pacnpenenenne bonbimana. CpeaHee 4HCIIO CTOJKHOBEHHH M CpemHssl JJIMHA
cBOOOHOTO Tpobera. SIBneHus nepeHoca.

Yucno creneneit cBo0os!l. [lepBoe Havano TepMoarHaMuKy. TernaoeMKOCTb.
[IpumeHeHne  mepBOro  Havyaja  TEPMOAMHAMUKM K  HM30MPOLECCAM.
AnmabaTuvecKuil ¥ MOJUTPOITHBIN MPOIIECCHI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHoyHbIE CpesicTBa

15.
16.
17.

18.

19.

20.
21.
22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Kpyrooii nporece (1iukit). O6paTumbie 1 HEOOpPATUMBIE TTPOLIECCHI.

Ourponus. Bropoe nayano repmoaunamuku. Huxi KapHo.

ONEKTPUYECKUN 3apsil. 3aKOH COXPAaHEHHUs OHIIEKTPUUYECKOrO 3apsjia. 3aKOH
Kynona. HanpsixeHHOCTB 3lIeKTpocTarnyeckoro nois. [IpuHuun cyneprno3unuu
3NEKTPOCTATUUECKUX MOJIEH.

Teopema l'aycca JUISL AIEKTPOCTATHYECKOTO TOJISl. [Torenuman
aNeKTpocTaruueckoro  mnosig.  CBA3b  HANPSOKEHHOCTH W IIOTEHIMaia
ANIEKTPOCTATUYECKOTO TOJISI.

Tunsl nuanexkTpukoB. HampspkeHHOCTh monigs B auanekTpuke. [IpoBogHuku B
JIEKTPUYECKOM TOJIE.

DNEeKTpUYECcKasi EMKOCTh YEAMHEHHOTO MPOBOAHUKA. KoHAEHCATOPBI.

Cuia u iotHocTh Toka. CtoponHue cwibl. JJIC u HanpsiKeHHE.

3akoH Oma. ConpOoTHUBIICHUE TTPOBOIHUKOB.

Pabora m mommHocTh TOKa. 3akoH J[xoyns-Jlenna. IlpaBunma Kupxroda s
Pa3BETBICHHOW LIETIH.

IlepemeHHBII TOK Ha YyYacTKe LIE€NH, COAEPKAIIEM pE3UCTOp, KaTyLIKy
WHIYKTUBHOCTU M KOHJEHCATOp. MOIIHOCTb, BblAEsieMas B LIETIH IEPEMEHHOTO
TOKA.

MarsuTHOE NoJ€ U ero XapakTepucTHKU. 3akoH buo-Casapa-Jlamnaca.

3akoH Awmrmepa. /lelicTBre MarHUTHOTO MOJISI HAa ABWXKYIIUWCS 3apsii. SIBneHue
3JIEKTPOMAarHMTHOM UHAYKIMU. 3akoH Dapajes.

NunyktuBHOCTH KOHTYpa. CaMOMHIYKLMS. DHEPTUsi MATHUTHOTO TOJISL.
B3anmuas uaaykmus. Tpanchopmaropsr.

Tok cMemenus. YpaBHeHus Makcseria.

OJIEKTpOMAarHUuTHasE BOJIHA W €€ CBOMCTBA. DJHEPrus, UMITYJIbC W JaBJICHUE
AJIIEKTPOMArHUTHOM BOJIHBI.

Huamarnetuku. [lapamarneruku. @eppoMarHeTUKH.

OcHoBHbI€ 3ak0HBI ONITUKHU. [lonHOE OTpaxeHue.

Tonkue nuH3b1. M300pakeHre MpeMETOB € MTOMOIIBIO JINH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. IHTepdepeHus cera.
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48.
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50.
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52.

53.

Metons! Habronenus: uaTepdepenin ceera. MHrepdepenins cBera B TOHKUX
IUICHKAaX.

[Tpunnun INoitrenca-Openens. 3ousl Openens.

Hudpakius Openernst Ha KPyIJIOM OTBEPCTUH U JHCKE.

Hudpakuus @paynrodepa Ha OMHOH IIeNIU U HA AUPPAKIIMOHHOHN peleTKe.
EcrectBenHslii U nosisipu30BaHHbINA CBET. 3akoH bprocTepa.

J{BoitHOE JTyuenpenomiieHre. Bpalenue miocKkocTH Mosisipu3auu.

TermoBoe wu3MydeHWE © €ro XapakTepuctuku. 3akoH Kupxroda. 3akoH
Credana-bonbmana u cmenienus: Buna.

Bunsr ¢porosddexra. 3akonsl BHenHero Gororddexra. YpaBHeHune DiHIITEHHA
1u1st BHENTHeTo doTtodddexTa.

Macca u ummynsc QotoHa. [lasnenue cBeta. Ddpdexr Komnrona. ExmucTBO
KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4YEHHUS.

Monenu atoma Tomcona u Pesepdopna. Jluneiyarsiit criekTp aroma BOAOPOa.
CrexTpasbHble CEpUU aTOMa BOJIOPOAA.

[Toctynats! bopa. OneiTel ®dpanka u ['epua. Criekrp aroma Boropona o bopy.
CootHomienue HeompezeneHHocTe leilzenOepra. BomHoBas ¢ynkuus u ee
CTaTUCTUYECKUN CMBICII.

VpaBuenne Illpenunrepa. Yactnma B OZHOMEPHOM — MPSMOYTOJIBHOM
«TOTEHIIAILHON sIMe» C OECKOHEYHO BBICOKUMH CTEHKAMHU.

[IpoxokieHre YacTUIIbI CKBO3b MOTEHITMALHBIN O0apbep (TyHHEIbHBIN 3P deKT).
CocrosiHHE aTroma BOIOpOZa B KBaHTOBOM MexaHuke. YpaBHeHue lllpéaunrepa
JUIsl aTOMa BOJOPO/IA U €r0 PELICHHE.

Pasmep, coctaB u 3apsia atroMHOro sifpa. MaccoBoe u 3apsigoBoe uncia. Jledexr
MaccChl ¥ SHEPIUs CBA3M sApa.

Snepuble cuibl, UX cBOMcTBAa. KBaHTOBBIA MEXaHU3M B3aUMOJACHCTBUS HYKJIOHOB
B fAJIpe.

KanenpHas u o6onoueyHast MOAETH sAApa, UX 0COOEHHOCTH. «Marndeckue 4ucia»
U «Maru4yecKue sapay.

PaguoaktuBHOCTh. ECTECTBEHHAass M MCKYCCTBEHHAs pPaAMOAKTUBHOCTh. 3aKOH
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PaAMOAaKTUBHOTO pacnaaa. AKTUBHOCTh PaJHOaKTHBHOIO BEIllECTRA.

54. Anbda-pacrian. IlpaBuna cmemnieHus. 3aKOHBI COXpAaHEHHMS TIpU  pacrae.
B3aumoneiictBue anbha u3myyeHus ¢ BeeCTBOM.

55. bera-pacnan, ero Buabl. [IpaBuna cMelenus. 3aKOHbl COXpaHEHUsI TIPHU pacnaje.
B3aumogeiicTBue 0eTa U3Iy4eHHS C BEIIECTBOM.

56. l'amma w3mydeHHe, ero CBOWCTBa. ['aMMa-CIEKTp paJMOaKTUBHOTO SJIEMEHTA.
B3aumozeiicTBusi raMmMma H3JTy4eHHsI C BEIIECTBOM.

S7. SlnepHble peakMM M UX OCHOBHble THUNbl. Peakuus nenenus sapa. Llennas
peakuus. TepmosiaepHast peakiusi.

IIpumepnvle npakmuyueckue 3a0auu O IK3AMEHA:

1.

Onnopoanslii cTepkeHb Maccot M = 0,5 Kr mojBelIeH Ha TOPU30HTAIBHOW OCH,
MIPOXOSAIICH uepe3 ero BepXHUi KOHell. B TOUKy, OTCTOSIIYIO OT OcH Ha 2/3 IIIUHBI
CTEpPXHS, yaapseTcs MmyJisi MacCol m = 6 T, JIeTA1asi TOPU30HTAIBHO CO CKOPOCTHIO
Vo = 10% m/c, 1 3actpeBaer B HeM. ONpEEUTh CKOPOCTh HIKHETO KOHIA CTEPIKHS
cpasy nocie yaapa.

Ha o6ox xoneca B ¢opme ToHKOTO 00pydya Maccod M = 0,4 KT, KOTOPBI MOXKET
BpallaThCs BOKPYT CBOEH OCH, HAMOTAH IIHYP, K KOHIy KOTOPOTO MOJIBEIIEH TPy3
Maccoil m = 90 r. Ha kakyro BBICOTY OIyCTHUTCS Tpy3 uepe3 t = 1 ¢ mocie Hayana
TIBUKCHHUSL.

Jlorapudmudeckuii TeKpeMEeHT HEKOTOpou KoseOmromerics cuctembl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIUTCS SHEPTHUS 3TON KOJIeOATEIIbHON CUCTEMBI
3a BpeMsi, COOTBETCTBYIOIIEE 75 MOTHBIM KOJICOAHUSIM.

B cucreme K' mokoutcsi crepskeHb, coOCTBeHHass AnuHa lg kotoporo paBHa 1 M.
CrepxeHb PacmoiOKEeH TaK, YTO COCTABIISIET yrodl (p=45° ¢ ockto x'. Onpenenursb
Ry | crepykHs ¥ yron ¢ B cucteme K, eciu ckopocTs v cuctemsl K' oTHOCHTENBHO
K paBna 0,8 c.

MartepuanpHas Touka Maccoit m = (0,2 Kr coBepIIaeT rapMOHUYECKUE KOJICOAHUS T10
3akony X = 0,1 cos (nt/2 - n/4) m. HaiiT MakCUMaIbHYIO MOTEHIIHATLHYIO SHEPTHIO
TOYKH.
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10.

11.

12.

13.

Ha nony crout tenexka B BUA€ IJIMHHON TOCKU, CHAOKEHHOM JIESTKUMU KOJIECAMH.
Ha oHOM KOHIIE IOCKH CTOMT 4YelloBeK. Macca uenoBeka M = 60 Kr, macca JIOCKH T=
20 xr. C Kakoi CKOPOCTHIO U (OTHOCUTEIILHO 110J1a) OYyIeT IBUTaThCs TEIEKKa, eCIH
YeJIOBEK MOWIET BAOJb JIOCKA CO CKOPOCTHIO (OTHOCHTENHHO IOCKH) V=1 wm/c?
Maccoii konec npeneOpeub. TpeHue Bo BTyJIKaxX HE YUYUTHIBATb.

Boek cBaitnoro monora maccoit m;=500 Kr magaeT ¢ HEKOTOPOI BBICOTHI Ha CBaIO
maccoit M,=100 xkr. Haitru KIIJ " ynmapa 6oiika, cumTas ymap HEyIpyruM.
N3menenneM noTeHIMaIbHOM SHEPTUH CBAW IIPH YIUIYOJICHUH €€ TpeHeOpeyb.
I'enuit cMemanu ¢ HeW3BeCTHBIM Tra3oM. [lokazatens aguadaThl TOMYyUYEHHOW CMECH
okazaics paBeH 1,38. CkOIbKO aTOMOB COCTAaBJIAIOT MOJIEKYJY HEU3BECTHOTO ra3a
cmecu?

HekoTtopoe konnyecTBO renusi pacuIMpsercs CHayana aanabdaTHYecKd, a 3aTeM
nzobapudecku. KoHneunas temmepaTypa ra3a paBHa HadanbHOW. [Ipu agmabaTtHoM
pacimMpeHn Ta3 coBepmmy padorty, paBuyio 4,5 k/x. Hapucyiite rpaduk
npouecca. Kakoe Koau4ecTBo TEMI0THI MOTJIOTHI Ta3 3a BECH Mpolecc?

CMmemaim Bojy Maccoid mp=>5 kr rpu temrieparype T1=280 K ¢ Bojoii maccoit m,=8
kr npu temneparype T>=350 K. Haiitu usmenenue AS sHTponuu, MpOUCXOAIIEE
MIPU CMEITMBAHUU.

WneanbHblil IBYyXaTOMHBINM Tra3, COJEPKAlIU KOJIWYECTBO BelIecTBA V=l MOib H
Haxonamuicsa noa gasinenueM p1=0,1 MIla npu temnepartype T1=300 K, HarpeBatot
OpU TOCTOSHHOM oObeme a0 naBieHuss p=0,2 Mlla. Ilocme »storo ra3
M30TEPMUYECKU PACIIMPUIICS A0 HAYAIBbHOTO IaBJICHUS U 3aTeM N300apHO ObLI CKaT
10 HayasnbHOro o0beMa Vi. Iloctpouts rpaduk nukia. Onpenenuts TepMHUUECKUI
KIIA n nukina.

OxmHaKoBble YacTHIbl Maccoil M=10"% r kaxmas pacrpezesneHsl B OAHOPOAHOM
IpaBUTAIMOHHOM TToJie HanpsbkeHHOCThio G=0,2 MxH/kr. OnpenenuTs OTHOIICHHE
M1/T; KOHIEHTPAlMHA YacTHUI, HAXOSANIMXCA Ha SKBUIOTEHIIMANBHBIX YpPOBHSX,
oTcTosimux Apyr ot apyra Ha Az= 10 m. Temneparypa T Bo Bcex cliosX cuuTaercs
0JIMHAKOBOM u paBHOM 290 K.

Onpenenure, MpU KaKoW TeMIlepaType Ta3a, COCTOSIIETO0 M3 CMECH a30Ta |
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14.

15.

16.

17.

18.

KHCJIOpo/a, HanboJiee BEPOSTHBIC CKOPOCTH MOJIEKYJ a30Ta M KHUCIIopona OyayT

OTINYATHCS APYT OT apyra Ha Av = 30 m/c?

3Hass QYHKIOHUIO pPACHpENeNIiCHUs] MOJIEKYJ TI0 CKOPOCTSIM B  HEKOTOPOM
m? mv?

MosiekyaspaoM mydke f (V)= T2 v° exp

- , HAUTU BBIpAXEHUS A
2KT

HauboJsee BEpOSITHONH CKOPOCTH V.

JIBa 0TMHAKOBBIX MTPOBOAIINX 3aPSDKCHHBIX IIapa HAXOATCA Ha paccTOsTHUH 1=60
cM. Cuna orrankuBanus Fi mapos paBHa 70 mxH. [locne Toro kak mapsl npuBeny B
COTMPUKOCHOBEHHE W YIAIWIN JPyr OT JApyra Ha TMPEKHEe pacCTOSHHE, CHIIa
OTTaJIKMBaHUs Bo3pocia u crana paHou Fo,=160 mxH. Beruucnuts 3apsast Q1 u Qo,
KOTOpBIE OBLIIM Ha IIapax A0 UX COMPUKOCHOBEHUH. J[MamMeTp mapoB CYUTaTh MHOTO
MEHBIIIUM PACCTOSTHUSL MEXIY HUMH.

JIBe TOHKOCTEHHbIE KOHIIeHTpuueckue cepsol ¢ paauycamu R1 = 0,2 Mmu R, = 0,4 m
HECYT Ha cebe 3aps/ibl ¢ MOBEPXHOCTHBIMHU TUIOTHOCTSAMU 61 = | uKi/mM? u 6, = 3
HKJ1/M® COOTBETCTBEHHO. [IpocTpaHCTBO MEXIy HHMH 3arllOTHEHO Cpeaod C
JTURJIEKTPUYECKOM TpOHMIaeMOoCThio € = 2. Yemy paBHa HanpsHKEHHOCTb
ANEKTPUIECKOTO TIOJII B TOYKAX, OTCTOSIIUX OT

ueHTpa Ha paccrosius 1 = 0,1 mur, = 0,3 m. i f

B cxeme, nzo0paxkenHoit Ha pucynke, £,=10,0B,

£2=20,0 B, £5=30,0B, Ri=1,0 Om, R;=2,0 Om, Rg= A7 e
3,0 Om, R4=4,0 Om, R5=5,0 Om, Rs=6,0 OM u £3
R;=7,0 Om. BHyTpeHHee CONpPOTHBIICHHE &1 &2 Rs

MCTOYHUKOB MpeHedpexumo Maino. Onpenenure

BEJIMYMHBI TOKOB BO BCEX YyacTKax LENU U

paboTy, COBEPIICHHYIO BTOPBIM HCTOYHUKOM 32 MMPOMEXYTOK BpemeHHu At=0,1 c.
Konnencarop noakmtoyeH k 6arapee ¢ /1C € = 8 B u BHyTpeHHUM CONPOTUBICHUEM
I =2 Om Kak nokasaHo Ha pucyHke. Conportupienue pesucropa R = 2 Om. Kakoii
JOJKHA OBITh €MKOCTHh KOHJEHCATOPa, YTOOBI TMOCJE 3aMBIKAHHS KIIF0Ua DHEPTHS
KOHJICHCaToOpa yMeHbInaach Ha 48MkJ[x?
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19

20.

21.

22.

23.

24.

25.

.Ilo kxoHTypy, H300pakK€HHOMY Ha PHUCYHKE, HJET TOK CHJION |
[=100A. Omnpengenutb MarHUTHyr HUHAyKOUo B momsa,
CO3/1aBaeMyI0 3TUM TOKOM B Touke O. Paamyc u3ornyToi vactu
koHTypa paBeH R=20 cm (O-LeHTp KpHBH3HBI KOHTYypa), a yroi |
a=60". L
B nocrossHHOM MaruuTHOM 1osie ¢ uaaykuuen B =5 Tn naxogurcs :
3aMKHYTBIM POBOJSIINI KOHTYP, MIIOIIAh KOTOPOIO MEHSETCS [0 ¢y &
sakony S(t) = (4 + 0,2t) cm?. Uemy paBra DJ[C MHIYKIHH B MOMCHT
BpeMeHH t = 5 ¢, ecOM KOHTYp PpacIoJIOKeH TaK, YTO MPOHU3BIBAIOIIUN €ro
MarHMTHBIN MOTOK, MaKCUMaJIeH?

[TepnenqukyasspHO MarHuTHOMY Moo ¢ uHAykiumed B=0,1 Tn Bo30yxkaeHO
aNeKTpruecKkoe mose HampspkeHHocThio E= 100 xB/M. IlepnennukynspHo o6oum
MOJISIM JIBMDKETCSI, HE OTKJIOHSSICh OT NPSIMOJMHEMHON TPaeKTOpHUH, 3apsiKeHHAs
yacTHla. BEIUNCAUTD CKOPOCTh L YaCTULIBI.
Hcrtounuk S ceeta (A=0,6 MKkM) 1 TIOCKOE 3epKaio M
pacmojoXKeHbl, Kak moka3zaHo Ha puc. 30.7 (3epkaio
JInoiima). Yro Oyaer HaOmroaaThesl B ToOUke P dKpaHa,
rae cxoxsarcs ayun SP u SMP, — cBeT win TeMHOTa,
ecnu |SP|=r=2 m, a=0,55 mm, |[SM|=|MP|? Puc. 30.7

Mexy OByMS MJIOCKONApAIIENbHBIMU CTEKISHHBIMUA TUIACTUHKAMU TIOJIOKUIH
OYEHb  TOHKYIO  IPOBOJIOYKY,  pAaclOJIO)KCHHYIO  MapajuiebHO  JIMHUU
CONPUKOCHOBEHHS TUTACTHHOK M HAXOJAIYyIoCs Ha pacctosHuu |=75 mm oT Hee. B
oTpaskeHHOM cBeTe (A=0,5 MKM) Ha BepXHE IUIACTHHKE BUIHBI HHTEP(PEPEHIIMOHHbIE
nosockl. Omnpenenuts guaMeTp O MOMEPEYHOro CeueHHs MPOBOJOYKH, €CIH Ha
npoTskeHnH a=30 MM HacuuThIBaeTcs M=16 CBETIBIX MOJIOC.

C nmoMotpio AU PaKIIUOHHOMN pEIeTKH ¢ ieproaoM 0=20 MKM TpeOyeTcst pa3peiinTh
ny6ner Hatpus (A1=589,0 HM 1 1,=589,6 HM) B ciekTpe Broporo nopsijka. [lpu kakoit
HauMeHbIIeH auHe | pereTku 370 BO3MOKHO?

Ha nytu 4acTU4YHO-TIOJIIPU30BAaHHOIO CBETA, CTENEHb MOJiApU3aluuu P KOTOporo
paBHa 0,6, MOCTaBWJIM aHAIU3aTOpP TaK, YTO MHTEHCHUBHOCTH CBETA, MPOIIEIIETO
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26.

217.

28.

29.

30.

31.

32.

33.

yepe3 Hero, crajga MakCUMalbHOH. BO CKONBKO pa3 yMEHBIIUTCS WHTEHCUBHOCTD
CBETa, €CJIM IUIOCKOCTh MPOIYCKAHUS aHAIM3aTopa MOBEPHYTH Ha yrod o =30°?

B cnektpe uznydeHus orHeHHoro mapa paauycoMm 100 M, BO3HHUKAIOMIETO MHPHU
SJIEPHOM B3PbIBE, MAKCUMYM SHEPTUU U3ITyUEHUS IPUXOAUTCA HA AIUHY BoJHbI 0,289
MkM. KakoBa Temmepatypa mapa? Omnpenenure MakCUMalbHOE pacCTOSHUE, Ha
KOTOPOM OYAYT BOCIJIAMEHSATHCS ACPEBSHHBIC MPEAMETHI, €CIIM UX HOTJIOMATeIbHAas
crocoOHOCTh paBHa 0,7, a TEmioTa BOCIUIAMEHEHUS 5 I[}K/CMZ. Bpewmst uznyuenus
pUHSTH paBHBIM 107c.

Y eAMHEeHHBIN HIMHKOBBIHM MIapUK paanycoM | cM HaXOAUTCS B BAaKyyMe U TUTEIEHOE
BpeMs OCBEIIaeTcs yJIbTPadUOIETOBBIM H3IYYEHHEM C JUTMHOW BOMHBI 0,25 MKM.
OmnpenenuTts YUCI0 HEJOCTAIONINX SJIEKTPOHOB B 00bEME HIapUKa.

®otoH c sneprueii 0,28 MsB B pe3yibTare paccesiHis Ha TOKOUBIIEMCS! CBOOOTHOM
AJIEKTPOHE YMEHBIINII CBOIO SHepruto 10 133,7 kaB. Halitn uMnysibC U HarpaBlIeHUE
pacnpoCcTpaHEHHs 3JIEKTPOHA OTJAYH.

[Torok sHeprum @., u3TydaeMbId dJeKTpuueckod nammnoi, paeH 600 Brt. Ha
paccTosiHUU ' = 1 M OT Jamibl NEPHEHAUKYIISIPHO NAJA0UM JIy4yaM PacIoIoKeHO
KPYyTJIoe TUI0CKoe 3epKaiblie quamerpoM d=2cm. [IpuHuMasi, 4To H3ITydeHUE JTaMIIbl
O/JIMHAKOBO BO BCEX HAIPaBIEHUAX U UTO 3€pKAJbLIE MOJHOCTBIO OTpakaeT
MaJaroIuii Ha HETO CBET, ONPEeNIUTh CHITy F CBeTOBOro aBJIeHUS HA 3epKaJIblIe.
Ha ocHoBe Teopun atoma bopa HaliTH UMITYJIBC JIEKTPOHA B aTOME BOAOPOJA, €CIIN
MHAYKIHMST MarHUTHOTO TMOJIS, CO3JaHHOTO UM B IEHTpe OpOWUTHI MpU BpALLECHUH,
paBHa 0,39 T

Bo ckonbko pa3 uaMensiercs 1e0poiiieBcKas JJIMHA BOJIHBI 3JIEKTPOHA IPU MEpexoie
€ro B aToMe€ BOJOpOJa W3 OCHOBHOIO JHEPreTHMUYECKOIO COCTOSIHUS B IIEPBOE
BO30YyX1eHHOE?

N3 teopun bopa nst atoma Bogopoaa ciaeayer, YTO CTallMOHAPHBIMHU ISl 3JIEKTPOHOB
aToMa SIBJISIFOTCSI TaKue OpOUTHL, Ha ITTMHE KOTOPBIX YKJIaIbIBAETCS LEI0€ YUCIIO JUTUH
nebpoiineBckux BoiH. McXOons W3 ATOro, HAWIWTE YUCIIOBHIC 3HAYEHUS MOMEHTA
MMITyJIbCa 3JIEKTPOHA B aTOME BOAOPO/Ia HA MEPBBIX TpeX OOPOBCKUX OpOUTaX.
DJEKTPOH B aToOME€ BOJOPOAA OMNMCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJHOBOM
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34.

35.

36.

37.

byukimeit y(r) = Ce™a OnpeaenuTh OTHOLICHHE BEPOSTHOCTEH M1/m, MpeObIBaHUS
aneKkTpoHa B cepuyeckux ciosx tonmmuon Ar = 0,01 @ u paguycamu rp = 0,5 a u
r,=1,5a.

bonbHOMY BBeNM BHYTPHUBEHHO pacTBOp oO0bemoM | oM’ CoJIeprKalIHii
UCKYCCTBEHHBIM paJnOU30TOI HATPUs ;;Na akTUBHOCTBIO Ag=2000 ¢l AxtuBHOCTS
KpoBH 00BeMoM 1 cM>, B3sITOl depes 5 uacos, okasanack A =0,27¢™. Haiiure 06bem
KpoBH uenoBeka. [lepros nomypacnana ucnoiab3yemMoro u3oTomna paseH 15 yac.
Dueprus cBsi3u E., siipa, cocTosiero u3 IByxX NPOTOHOB U OJHOTO HEUTPOHA, paBHA
7,72 M»sB. Onpenenuts Maccy My HEUTPATBLHOTO aTOMa, UMEIOIIETO ATO SAPO.

Bo ®pannun Ha4aTo CTPOUTENHCTBO MEXKIYHAPOAHOTO TEPMOSIIEPHOTO PEaKkTopa, B
KOTOPOM TPEANOIaraeTcsi MOBOJUTH YIIPABISIEMYIO PEAKIIUIO H2+ H2 B KOTOpOi
oOpasyercs u3oTon Tenus W HeWTpoH.  Kakyro MomiHOCTh OyaeT MMETh TaKou
peaxkTop, eciii B HeM OyZIeT «BBITOpaTh» | MI TSKEIoro BOAOPOa B CEKYHITY?
Anbda yacTuna ¢ kuHerndecko sHeprue K = 5,3 M»sB B030yxmaer peakuuio
9Be(oc,n)lZC, sHeprust koropor Q=5,7 M»dB. HalTH KHHETHYECKYIO DHEPTHIO
HEUTPOHA, BBUICTEBIIETO MO IPSIMBIM YTJIOM K HAIIPABJICHUIO ABUKEHUS (l-UACTHUIIBI.

Ilpumepnuie nadopamopnsie pabomot:

1. TlpumeHeHME 3aKOHOB COXPAHEHUS JUISl ONPEIEICHUs CKOPOCTH MOJeTa MyJn

2. OmnpeneneHre MOMEHTOB WHEPIUH TEJT C TOMOIIBIO KPYTHJIBHOTO MAasTHHKA.
[IpoBepka Teopemsl LlTeitnepa

3. HccnenoBanue BpamaTeabHOTO ABMKEHUS TBEPOTO TENa BOKPYT HETIOABIIKHON

ocH

OmnpeneneHne XapaKTePUCTHK 3aTYXAIONINX KOJIeOaHUH (PU3NICCKOT0 MassTHUKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSUYEH BOJHBI

N3ydeHune cTaTHCTUYIECKUX 3aKOHOMEPHOCTEH

Omnpenenenne kodhduiMeHTa BI3KOCTH BO3AyXa

Omnpenenenne nokazarens aaunadarsl metonoM Kiemana u [lezopma

UccnenoBanne wu3MeHeHUS TeMmImepaTypbl B aanadaTHYecKOM Tpolecce H

omnpenenenue kodhdunmenra [lyaccona

©ooN O
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ITpoBepka 3akoHa BO3pacTaHUs SHTPOIMU B HEPAaBHOBECHOW cHCTEME
DKCIEPUMEHTAIBHOE OIPEACIICHHE ra30BOM MOCTOSIHHOM

HccnenoBanue 351eKTPOCTATUYECKOIO MOJIS ¢ IOMOILIBIO 30Ha

N3mepenue 31eKTpoABUKYIIEN CUIIbI HCTOUHUKA TOKA

HIyHTHpOBaHKE MIIIIIHAMIIEPMETPA

N3mepenue eMkocTell METOJOM MOCTHMKOBOM CXEMBI U pacdeT E€MKOCTHBIX
COIIPOTHBIICHUH B LEMSX EPEMEHHOI0 TOKa

N3yuyenue pe3oHaHca HaNpsKEHUH M ONpEAENICHUE WHIYKTUBHOCTU METOJOM
pe3oHaHca

Onpenenenne WHAYKTUBHOCTH KaTyHIIKM M MarHUTHOM IPOHHUIIAEMOCTH
(beppOMarHuTHOTO Tena

Omnpenenenue paguyca KpUBU3HBI JIMH3BI U MOJIOCHI MPOITyCKaHUs CBETOQUIBTPa
¢ nomouibto kojen HerotoHa

HnuTepdepomerprueckue u3MepeHns Ha OCHOBE ombita FOHra

OmnpeneneHye reoMeTpUUECKUX Pa3MEPOB MU oMoIu OunpusMsl Openens
OmnpeneneHue AIUHBI CBETOBOM BOJHBI M XapaKTEPUCTHK IU(PPAKIMOHHOMN
peleTKu

Omnpenenenne KOHLIEHTPALMU PacTBOPOB caxapa M IMOCTOSHHOM BpallleHUS
N3yuenue BHemHero ¢pororddexra u onpenenacHue nocTosHHoi [lnanka
Nzyuenue 3akoHOMepHOCTEH anbda-pacnana

N3yuenne raMMma-crieKTpa paiiOaKTUBHOTO UCTOYHHKA

OmnpeneneHue MaKCHUMAaNbHOM dSHEpruM OeTa-yacTHll M HJIEHTH(UKALUU
paZlMOAKTUBHBIX MpenapaToB

0) ITopsinok nmpoBeneHUst MPOMEKYTOYHOM aTTECTANMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMSA

[TpoMexyTouHas arrecTanus MO AUCHUIIIMHE «PHU3MKa» BKIIOYAET TEOPETUYECKUE BOMPOCHI, IMO3BOJIAIOIIME OLIEHUTh YPOBEHb YCBOEHUS
00yJaromuMucs 3HaHUH, U IPAKTUIECKHUE 3aaHNs, BBISBISIIOIINE CTENIEHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, IPOBOJUTCS B (hOpMeE IK3aMEHa.

DK3aMeH 110 JaHHOM AUCIUIUTMHE IPOBOJAUTCS B YCTHOU (popMe 1o IK3aMeHallMOHHBIM OUjIeTaM, KaX/Ibli 13 KOTOPBIX BKJIIOUAET 2 TEOPETHUECKUX

BOIIpocCa 1 OJHO MPAKTUYCCKOC 3aaHHNC.




IToxa3aTe/in U KpUTepHUH OLICHNBAHUS IK3aMeHA:

— Ha OILIEHKY «OTJIMYHO» (5 6amioB) — oOydarouuiics TEMOHCTPUPYET BBICOKHH YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH, BCECTOPOHHEE,
CUCTEMAaTUYECKOE U INTyOO0KO€e 3HaHKE y4eOHOro MaTepuasa, CBOOOIHO BhINOIHIET IPAKTUUECKUE 3a1aHHs, CBOOOIHO ONIEPUPYET 3HAHUSMU, YMEHUSIMH,
IIPUMEHSIET UX B CUTyalUsIX OBBILIEHHON CJI0KHOCTH.

— Ha OIICHKY «X0po1uo» (4 6aya) — 00yJaromuics T1eMOHCTPUPYET CPEIHUM YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS,
YMEHUS OCBOEHBI, HO JIONYCKAIOTCS HE3HAUNTENIbHbIE OIINOKH, HETOYHOCTH, 3aTPYJHEHHUS IIPU aHAIUTUYECKUX ONEpaLUAX, IEPEHOCEe 3HaHUI U yMEHHA
Ha HOBbIE, HECTAHJAAPTHBIE CUTYALIUU.

— Ha OLICHKY «yA0BJIETBOPUTENbHO» (3 Oaa) — o0ydaromuiicst AeMOHCTPUPYET MOPOTOBBIN yPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€
KOHTPOJIbHBIX MEPOIPUITHH AOMYCKAIOTCS OUIMOKH, IMPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHUN, HaBBIKOB, OOYYAIOUIUIICS MCIBITHIBAET
3HAUUTEINIbHBIE 3aTPYAHEHNUS [IPU ONIEPUPOBAHUY 3HAHUAMM U YMEHHUSAMM IIPU UX IIEPEHOCE HA HOBBIE CUTYaLlMU.

— Ha OLEHKY «HeY/AOBJIeTBOPHTEJbHO» (2 Oamia) — oOydwaromuiics NEeMOHCTpHpYyeT 3HaHMS He Ooznee 20% TeopeTudyeckoro marepuana,
JIOMYCKAET CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh HHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MIPOCTHIX 3a]1ad.

— Ha OIIEHKY «HeYyIO0BJIeTBOpHUTEJabHO» (1 Oamr) — oOywaronuiics HE MOXKET TOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BENCHHS U OOBSICHEHHS
nHpOpMaIINY, HE MOXET M0oKa3aTh HHTEJUIEKTyallbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



