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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienbto ocBoeHust nuctMIuIMHbl «®Du3uka» sBisgercs GOpMHpPOBaHUE Y OO0yYaroIIUXCS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAaHMM HAy4yHOM KapTHUHbI MHpA, a TAKXKE PA3BUTHE
CHOCOOHOCTH IPUMEHSTh OCHOBHBIE IIOJOXEHHUS, 3aKOHbl M METOJbl KJIACCHYECKOH MU
COBPEMEHHOM (PM3MKHM M COOTBETCTBYIOUIMHA (PU3MKO-MaTeMaTHYECKUI ammapaT JUisl pelieHHs
TEOPETUYECKUX, IPUKIIAJHBIX U IPAKTUYECKUX 33]ja4, BOZHUKAIOUIUX B X0/€ NPO(ecCHOHATBHOM
JIeATEIIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Huctummmaa Ousnka BXOAUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Odusmka, Marematuka, Xumus wu  HMHbopmaruka B o0beME  CpeaHEH
0011100pa30BaTEIILHON IIKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Du3nYecKue OCHOBBI AEKTPOHUKHU

Matepuaibsl 4 3J1IEMEHTBI 3JIEKTPOHHOM TEXHUKU

Teopernyeckne OCHOBBI JIEKTPOTEXHUKH

®u3nKa KOHIEHCUPOBAHHOTO COCTOSHUS

Mertpoitorus u cpeacTBa U3MEpEHUN

OcHOBBI 00pabOTKH SKCIEPUMEHTAIBHBIX TaHHBIX

Pacyer 351eKTpOHHBIX cXeM

DneKTpUUeCKHUe MallluHBbI

HanoanextpoHuka

MarsuTHBIE 2J1EMEHTBI JJIEKTPOHHBIX YCTPOMCTB

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOyuarouiuiics AOKEeH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 CnocobOeH HCHOIIB30BaTh IMMOJIOKCHUSA, 3aKOHbI W MCTOAbI CCTCCTBCHHBLIX HAYK U
MAaTEMAaTHKU I pCIICHUS 3a1a4 I/IH)KeHepHOI\/’I JCATCIIBHOCTH

OIIK-1.1 [Tpumensier ¢pu3nuecKkue 3aKOHbl U MaTEMATUYECKUE METO/IbI [Tl peIIeHUs
3a]1a4 TCOPETUYECKOT O U IIPUKJIATHOIO XapaKTepa
OIlK-1.2 Hcnonp3yer 3HaHus QU3MKKM U MAaTEeMAaTUKH MPHU PELICHUH MPaKTHYECKUX

3aga4




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 14 3adyeTHbix eaunull 504 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 331 akaj. 4acos:
— aynuropHas — 320 aka1. 4acos;
— BHeaynuTopHas — 11 akan. yacoB

— camocrosTenbHas padbora — 101,6 akan. gacos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTeCTaluy - 3K3aMEH, 3a4YET, 3a4ET C OLEHKOMN

AynutopHast ) =
o | KOHTaKTHas pabora E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S A . p Kon
S 3 © | caMOCTOSITENBHOMW | yCIIeBa€MOCTH U
JUCLIUATUINHBI 5 [ . | KomMnereHuUK
@) 2 £ padoThI MIPOMEKYTOUHOH
mab. | mpakT. | 3 & aTTecTaluu
Jlek. s < 11
3aH. 3aH. | O &
1. MexaHuka
IMpopaboTka
JeKkuuii, pemenue | MaauBuayansHas
1.1 Kunemartnka HWHAUBHUIyaJIbHBIX 3amaya Ne 1,
MOCTYNaTeTLHOTO u 4 421 1 |3amau, moarotoBka| KoumokBuyM Ne 1, OIIK-1.1
BpAIIATEIbHOTO JIBIKCHHS K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 1
pabote
IMpopaboTka
1 JICKLHH, pelieHne
WH/IMBUTYAJIbHBIX
FUHBHILY Otuer 1o
3ajad, MOJrOTOBKa
71a60paTOPHBIM
K BBITTOJTHEHHIO U
pabotam Ne 3 u 4,
1.2 Junamuka o0OpaboTka
MOCTYNaTEIbHOTO u 8 | 14/51 4 4,5 €3yJIbTaTOB HHAMBHILYATbHBIC OIIK-11,
y ’ pesy 3amgaun Ne 2 u 3, OIIK-1.2
BpAaIIaTEIbHOTO JBIKCHUS JTa00paTOPHBIX
KOJTOKBUYM Ne 2,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 1
KOJJIOKBUYMY U
KOHTPOJIbHOU
pabore




ITpopaboTka
TEKIUH, penienne
WHIUBUAYAIbHBIX

Ortuer no
3ajad, MOArOTOBKa N
1abopaTopHOI
K BBIIIOJIHEHUIO U
pabote Ne 1,
1.3 3akoHBI COXpAaHCHUS B obpatorka HMHAWBHyaJIbHAs OIlK-1.1
' 8 | 10/41 4 3,2 pe3yJIbTaToOB Y
MEXaHUKE 3amgaya Ne 4, OIlK-1.2
1abopaTopHBIX
KOJUTOKBHYM Ne 3,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX Oruer mo
3aja4, MOJroOTOBKa
1abopaToOpHBIM
K BBITIOJIHEHUIO U
oBpaboTka paboram Ne 5 u 7,
1.4 Mexanunueckue WHIUBUTyaJIbHBIC OIIK-1.1,
KOJICOAHUS M BOJIHBI 12| 1251 | 421 | 4.5 PE3YIIbTaTOB 3amaun Ne 5 u 6, OIlK-1.2
71a00paTOPHBIX
aGor KOJIOKBUYMBI Ne 4
P > U 5, KOHTpOJIbHAA
MOJITOTOBKA K
paborta Ne 2
KOJUIOKBUYMY H
KOHTPOJIBHOU
pabote
Ilp (?’pa60T1<a WnnusunyanpHas
JIEKLUi, peleHue
1.5 PenstuBucrckas HWHAWBHUTyaJIbHBIX sanaua Ne 7,
) 4 221 1 KOJUTOKBUYM Ne 6, OIlK-1.1
MeXaHUKa 3ajad, MOAr0OTOBKa
. KOHTPOJIbHAS
K KOHTPOJIbHOU
pabora Ne 2
pabore
HWroro no pazneny 36 |36/14U| 18/61 | 14,2
Hroro 3a cemectp 36 |36/141| 18/6U | 14,2 9K3aMeH
2. MonexynsapHas ¢usuka Hu
TEPMOANHAMHKA
IMpopaboTka
JIEKLHH, pelieHne
HUHIUBUAYATBHBIX Oruer 1o
3ajad, MOJrOTOBKa .
K BBITTOJTHEHHIO U AabopatopHoi
2.1 Craructryeckas (usnka pabote Ne 11,
u obpaborka WHAUBHUyaJIbHAS OIlK-1.1
6 6/211 | 421 4 pe3y/IbTaToB Y )
MOJIEKYJIAPHO-KUHETUYECKAs 3agaya Ne 1, OIIK-1.2
1a60paTOpHBIX
TEopHsl KOJUTOKBUYM Ne 1,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 3

KOJJIOKBUYMY U
KOHTPOJIbHOU
pabore




ITpopaboTka
TEKIUH, penienne

KOJUIOKBUYMY H
KOHTPOJIbHOM
pabore

WHIUBUAYAIbHBIX Ortuer o
3ajad, MOJAr0TOBKa| J1ab0paTOPHBIM
K BBIIIOJIHEHUIO U | paboTam Ne 14 u
00paboTka 15-2,
OIIK-1.1,
2.2 TepMogUHAMHKA 6 | 1041 | 6/21 6 pe3yJIbTaToOB UHJIMBUYaJIbHbIE OIK-1.2
naboparopHbix | 3amaum Ne 2 u 3, '
pabor, KOJUTOKBHYMBI Ne 2
MOATOTOBKa K | W 3, KOHTPOJIbHAS
KOJUIOKBUYMY H pabora Ne 3
KOHTPOJIbHOU
pabore
IIpopaboTka
JeKIU
2.3 ®usuka peajbHBIX ra3oB o, FO:OBK’a K Koumnoxsuym Ne 3,
H')KH KOCTeﬁp 4 4721 | 05 Konﬁomm " KOHTPOJIbHAS OIIK-1.1
A MY pabora Ne 3
KOHTPOJIBHOM
pabote
Hroro no pazneny 16 | 16/6U1 | 14/61 | 10,5
3. DIEKTPUYECTBO U MarHETU3M
ITpopaboTka
nexkuui, pemenue | UHauBuayanpHas
WHIUBUAYaIbHBIX 3amaga Ne 4,
f{lolne IMEKTPOCTATHIECKOS 4 4/21 4 |3agau, noArotoBKa| KoywtokBuyM Ne 4, OIIK-1.1
K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHON pabota Ne 4
pabote
[IpopaboTka
JIEKIUH, pelieHne
WHIUBHAYaIbHBIX Oruer o
3aja4, MOJroTOBKa N
nmabopaTopHOit
K BBITIOJIHEHUIO U
06paborKa pabote Ne 26,
3.2 DNEeKTPOCTATUYECKOE P WHIWBUIyaJIbHAS OIIK-1.1,
3 421 2 2,5 pe3yibTaToB
II0JIE B BEILIECTBE 3amaga Ne 5, OIIK-1.2
71a00paTOPHBIX
KOJUTOKBUYM Ne 5,
pabor,
MOJITOTOBKA K KOHTPOJILHAA
paborta Ne 4
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
IMpopaboTka
JIEKLHH, pelieHne
HUHIUBUAYATBHBIX Oruer 1o
3ajad, MOJrOTOBKa N
nabopaTtopHOH
K BBITIOJTHEHUIO U
oBpaboTka pabote Ne 23,
3.3 5 TocTostHHBII 3 611 | aom | 42 pe3yIIHTATOB UHIMBUAYaIbHASL OIIK-1.1,
JIEKTPUYCCKUN TOK 3aqaua Ne 6, OIlK-1.2
1a60paToOpHBIX
KoJUTOKBHYM Ne 6,
pabor,
HOAFOTOBKA K KOHTPOJIbHAS
pabota Ne 4




3.4 MaruurHoe I0JI€E B

ITpopaboTka
TEKIUH, penienne
WHIUBUAYaITbHBIX

WnnuBunyansHbie
3amaun Ne 7 u 8,

KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore

BAKVVME 1 B BOILICCTEE 4 421 | 2,5 [3ama4, moarotoBka| KoJUIOKBuyM Ne 7, OIIK-1.1
vy B K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 5
pabore
ITpopaboTka
TEKIUH, penienne
WHUBUAYaTbHBIX Or4er o
3ajad, MOJAr0OTOBKa N
1abopaTopHOI
K BBITIOJIHCHUIO U
oBpaboTka pabote Ne 28,
3.5 JJeKTpoMarHuTHas 2 6/41 4 45 pe3yIbTATOB WHIUBUIyaJIbHAS OIIK-1.1,
HUHTYKIHS HA6OPATOpHEIX 3amaya Ne 9, OIlK-1.2
;)aGOT KOJUTOKBUYM Ne 7,
HOMOTOB’Ka < KOHTPOJbHAS
KOJUJIOKBUYMY U padora Ne 5
KOHTPOJIbHOU
pabote
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX Oruer o
3aja4, MOJrOTOBKa .
nabopatopHoOn
K BBITIOJIHEHUIO U aGote No 27
3.6 DekTpuyeckue o0paboTka P o
M WHIWBHyabHas OIIK-1.1,
KoneOaHusI ¥ TIePEeMEHHBII 4 421 4 4 pe3yIBTaTOB sanada Ne 10 OIK-1.2
TOK 71a00paTOPHBIX A S '
pabot KOJIIOKBUYM Ne 8,
MOJITOTOBKA K Koa%Tci(;HJI\)ffzﬂ
KOJUIOKBUYMY U p -
KOHTPOJIbHOU
pabote
Hroro no pazneny 20 |20/10M| 22/61 | 21,7
Hroro 3a cemectp 36 |36/1611]36/1211| 32,2 SK3aMeH
4. BonHOBas U KBAaHTOBAsI ONTHKA
IMpopaboTka
JIEKLHH, pelieHne
HUHIUBUAYAIBHBIX
3ajad, MOJrOTOBKa Oruer no .
71a00paTOpHOI
K BBITIOJTHEHHIO U
oBpaboTka pabote Ne 35,
4.1 OneKTpoMarHUTHbIE 3 4 aont | im 4 De3yIHTATOB UHUBUlyallbHAsS OIIK-1.1,
BOJTHEI 1A60PATODHEIX 3amaga Ne 1, OIIK-1.2
ppa60Tp KOJUTOKBUYM Ne 1,
HOMOTOB’Ka < KOHTpPOJIbHAs
paborta Ne 6




ITpopaboTka
TEKIUH, penienne
WHIUBUAYAIbHBIX

K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

KOHTPOJIbHAS
pabora Ne 8

OrtueT 1o
3a71a4, IOJArOTOBKA .
1abopaTopHOI
K BBIIIOJTHCHUIO U
oBpaboTka pabote Ne 32,
4.2 Wntepdepenuns 4 aon | anu | 35 Pe3YIHTATOB HMHAWBHyaJIbHAs OIIK-1.1,
CBETOBBLIX BOJIH 3amaya Ne 2, OIlK-1.2
1abopaTopHBIX
KOJUIOKBHYM Ne 2,
pabor,
MMOJTOTOBKA K KOHTPOIIbHAA
pabora Ne 6
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIUH, pelieHne
HHIUBUTYaJIbHBIX Oruer mo
3a71a4, OJAr0TOBKA .
nabopatopHoOn
K BBIITOJTHEHHUIO U
oBpaboTka pabote Ne 34,
4.3 Jludpakiusi CBETOBBIX 4 anou | 61m | 35 pe3yIHTATOB WHIMBUIyalIbHAS OIIK-1.1,
BOJIH 3ama4da Ne 3, OIIK-1.2
71a00paTOPHBIX
KOJTOKBUYM Ne 3,
pabor,
MOJTOTOBKA K KOHTPOJIbHAA
pabora Ne 6
KOJJIOKBUYMY U
KOHTPOJIBHOU
pabote
IMpopaboTka
JICKLHH, pelieHne
WUHIUBUAYATBHBIX Or4er o
3a/1a4, IIOJArOTOBKA .
71a00paTOpHOI
K BBIITOJHCHUIO U
padote Ne 36A,
o6paborka WHIWBHUYaIbHBIC OIIK-1.1
4.4 KBaHTOBAs ONTHKA 6 6/11 | 6/2U 6 pe3yabTaToB sanaun Ne 4-6, OIK-1.2
nmabopaToOpHBIX
KoJutokBuyM Ne 4,
pabor,
MMOJITOTOBKA K KOHTPOTbHA
pabota Ne 7
KOJJIOKBUYMY U
KOHTPOJIbHOU
pabore
Wroro no pazneny 18 | 18/7U | 18/51 | 17
Hroro 3a cemectp 18 | 18/7U | 18/51 | 17 3auér
5. KBanToBast, aTOMHast ¥ siiepHast
¢$usnka
IMpopaboTka
nekuuii, permienue | UaauBuayanbHbie
WHAWBUAYAIbHBIX | 3amaun Ne 1 u 2,
5.1 KBaHTOBast MeXaHHUKA 4 8 4/11 8 |3amauy, moaroroeka| xoyutokBuym No 1, OIlK-1.1




ITpopaboTka
TEKIUH, penienne
WHIUBUAYAIbHBIX Or4er o
3ajad, MOArOTOBKa N
1abopaTopHOI
K BBITIOJIHCHUIO U
pabote Ne 42,
o6paborka HMHAWBHyaJIbHAs OIlK-1.1
5.2 ®usuka aroma 8 6/31 | 4/11 8 pe3yJbTaToB sanaua Ne 3, OIK-1.2
1abopaTopHBIX
KOJUIOKBHYM Ne 2,
pabor,
HOAFOTOBKA K KOHTPOJIbHAS
pabora Ne 8
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIIHH,
MOATOTOBKA K
BBITIOJTHCHHUIO U Ortuer o
00paboTka nabopatopHoOn
5.3 KBaHTOBas cTaTHCTHKA U 6 aou | anu | 62 pe3yabTaToB pabote Ne 44, OIIK-1.1,
(hu3mka TBEpIOTO TENa nabopatopHbix | koyutokBuyM Ne 3, OIlK-1.2
paoor, KOHTPOJIbHAS
IMOJITOTOBKA K pabota Ne 9
KOJUTOKBUYMY H
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUH, pelieHne
WHIUBHAYaIbHBIX Otyer o
3aja4, MOJroToBKa| JsabopaTopHBIM
K BBINTOJHEHUIO M | pabotam Ne 51 u
o0paboTka 52, OIK-1.1
5.4 Slnepuas pusmka 8 7/41 4 14 pe3yibTaToB WHIUBUTyaJIbHBIC .
OIIK-1.2
nmabopaToOpPHBIX 3agaqyu Ne 4-6,
pabor, KOJUTOKBUYM Ne 4,
MOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 9
KOHTPOJIbHOU
pabore
[IpopaboTka
5.5 ®usuka srmeMEHTapHBIX JICKIHH, Komnoksuym Ne 4,
MOATOTOBKA K
YacTHIl W COBPEMEHHas 4 1 2 KOHTPOJIbHAS OIlK-1.1
KOJUTOKBUYMY H
¢usnyeckas KapTUHA MHUpa . pabora Ne 9
KOHTPOJIbHON
pabore
Wroro no pazneny 34 | 17/914 | 17/31 | 38,2
Hroro 3a cemectp 34 | 17/914 | 17/31 | 38,2 320
Hroro no aucrumianne 124 107/45 89/2611(101,6 2k3aMeH, 3aqul
" 3a4eT ¢ OLCHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce npenopaBanus aucuuiuinHbl «PU3MKa» NPUMEHSIOTCS TPaJAWIMOHHAS U
MOJTyJIbHO-KOMITETeHTHOCTHAS TEXHOJIOTHH.

Hcrionp3yroTes ClieAyroImue BUIbI JICKIHA:

BBOJIHAs JICKIUS — B Haydajle Kypca W B Hadaje KaxJ0ro cemectpa (BBOIHBINA OJOK B
COCTaBe JICKIINH);

neKuus-uH(popManys — B 3TOH (popMe U3IaraeTcsi OCHOBHAs YacTh MaTepHaa;

0030pHas JEKIHs — B 3aKJIIOYUTEIFHON YacTH M3YYEHHs AWCIMIUIMHBI, MOCBSIIECHHOM
COBPEMEHHOW (U3MUYECKOW KapTHHE MHpa, a TAaKXKe MPU CUCTEMATH3aluu U 00001eHun
OTAEJBHBIX Pa3/IeIIOB;

npoOJeMHas JIEKIUS — UCIOJIb3YeTCsl Kak 3JEMEHT B COCTaBe JIGKIMH, KOTJa Iepes
CTyZIEHTaMH CTaBUTCS HEKOTOpas MpodOjieMa M TpelylaraeTcs HaWTH MOAXOIbl U MYTH K ee
pEIIeHHIO;

JEKIUA-KOH(PEPEHIUsT — HayYHO-TIPAKTHYECKOE 3aHATHE C CHCTEeMOH JIOKJIaJoB Ha
3aJJaHHBIE TEMBI, TIOATOTOBJICHHBIX CTY/ICHTaMH.

JeKUUA-BU3YyalU3alus — JIEKIUH C [PUMEHEHHEM (U3UYECKUX JIEMOHCTpAalUi C
OOBSICHEHUEM TPOUCXOMAIINX SIBICHUH, a TaKKe KOMITBIOTEPHBIX CHMYJSIMA W y4eOHBIX
(bUIBEMOB.

Bce BuBI TEKIMI IPOBOJATCS C UCTIOIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYIOBAHHS.

B xoze nmpakTHuecKux 3aHATHI, KpOME TPAIUIIMOHHOTO O0BSICHEHUS IPENoIaBaTeIeM y
JOCKH, HUCIOJIB3YETCs OIEpEKarolias caMOCTOsITeNIbHAs padoTa CTYJSHTOB, KOTJa UM 3apaHee
pa3laroTcs OTHENbHBIE 3aJayd, B KOTOPBIX OHHM JOJDKHBI Pa300paTbCsi CaMOCTOSITENBHO H
OOBSICHUT, WX pemieHue rpymme. Kpome TOoro, mpakTUKyeTcs MpoOiieMHoe oOydeHwue,
pa3BUBAlOIIIEE MCCIEI0BATENbCKHE HABBIKM CTYACHTOB U MO3BOJISIONIEE UM MO PYKOBOJCTBOM
Npero/IaBaTessl HAlTH Iy TH PEIIeHHUS 3a/1a91 HITH TPOOIEeMBI.

CemMHHapCKuE 3aHATUS BKIIOYAIOT B ceOd Takue MeTOoJbl O0ydeHus, Kak ydeOHas
JIMICKYCCHSI, B X0JIe KOTOPO# CTYACHTHI M3JIaraloT CBOE MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobeMy, IBpUCTHYECKas Oecena, CTUMYIUPYIOIIas KOJUIEKTUBHOE MBIIICHHE M COBMECTHBIH
MOUCK OTBETa Ha c(hOopMyIMPOBaHHBII BOIPOC WK 33/1a4y, a TaKKe HHIUMBUAYyalbHOE 00yUYeHue,
KOTJIa CTY/ICHTaM BBIJAIOTCS 3aJJaHUS C YI€TOM MX HHMBHIyaTbHBIX OCOOCHHOCTEH.

[lpu mnpoBeneHUH Ta0OPATOPHBIX 3aHATHH MPAaKTUKyeTcss pabora B KomaHume (2-4
YyeJioBeKa) U ucnonb3oBaHue | T-MeTo10B 1y1st 00pabOTKHM pe3ybTaToB 1a00paTOPHBIX padoT.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.



8 YueOHO-MeToqHYecKOe U MHPOPMALMOHHOE 00ecTieueHHe JUCHUTLIHHBI (MOTYJIs1)
a) OcHoBHas1 IUTEpaTYypAa:
1. Jemumauenko, B.U. ®usuka : yueOnux / B.1. Jlemunuenko, U.B. Jlemunuenko. — 6-¢

u3n.,mepepad. u gomn. — MockBa : MH®PA-M, 2016. — 581 c. - Pexum nocryna
https://znanium.com/]. — (Bsiciiee obpasoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osnekrponnsii. - URL:

https://znanium.com/catalog/product/469821 (nara oopamenwus: 02.11.2020). — Peskum gocryma:
IO TTO/ITHCKE.

2. KysnenoB, CH.Ousmka: Mexanuka. MexaHU4YecKne KoJieOaHUS ¢ BOJIHBI.
MounekynsipHas ¢pusuka. Tepmoaunaamuka : yaeo. mocodue / C. M. Ky3nenos. — 4-e usn., ucrp. u
norn. — Mocksa : By3osckuit yueonuk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckwuit yueOnuk) ; ISBN 978-5-16-006894-7 (MHD®PA-M). - Tekcer : anekrponnsrii. - URL:
https://znanium.com/catalog/product/412940 (nara oopamenwus: 02.11.2020). — Pexxum poctyna:
IO TTO/IITHCKE.

3. Kysnenos, C.U. ®usuka: OCHOBHI 3J€KTPOAMHAMUKHU. DIIEKTPOMATrHUTHBIE KOJICOAHUS
¥ BOJHEI : yueb. mocobue / C.U. Ky3nenoB. — 4-e u3z., ucrp. u gon. — MockBa : By3oBckuit
yuebHuk ; UHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yuebnuk) ; ISBN
978-5-16-009123-5 (MHDPA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). - Texct

snekTponHsid. - URL: https://znanium.com/catalog/product/424601 (mara oOparieHus:
02.11.2020). — Pexxum nocTyma: 1o MOANUCKE.

4. Kysneuos, C. U. ®usuka. BonHoBas ontuka. KBaHTOBass mnpupoaa H3IydEHUS.
DneMeHThl aTOMHOU | siiepHoi ¢u3uku: Ydyebnoe nmocooue / Kysnenos C.U., Jlunep A.M.-3
u3l., nepepad. u jgom. - MockBa :By3sosckuit yueonux,HUL] MTHOPA-M,2015-212¢c. ISBN
978-5-9558-0350-0. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/438135 (nara oopamenwus: 02.11.2020). — Pexxum goctyna:
IO TTOJIITHCKE.

0) /lonmoJiHUTEIbHAS JINTEpaTypa:
1. ITaBnog, C. B. Obmas ¢usuka: coopuuk 3amad : yueo. mocodue / C.B. Ilasnos, JI.A.

Ckunertposa ; nog pea. C.B. [TaBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Bricmiee
oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : anextponHsIit. - URL: https://znanium.com/catalog/product/923812 (nata oOpamieHus:
02.11.2020). — Pexxum pocTyma: 1o MOAMUCKE.

2. Koukum, 1O. I1. Coopnuk 3amau no ¢usuke : npaktukyM / FO. I1. Koukun, U. 10.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 sanekrpown. ont. aguck (CD-ROM). - 3ari. ¢
TUTYJ. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mata oopamenus: 02.11.2020). - MakpooObekT. - Tekcr :
anekTpoHHbIi. - ISBN 978-5-9967-1162-8. - CBenenus noctynusl Takke Ha CD-ROM.

3. du3uka TBEpJOro Tea, aToMa U aTOMHOTO sijipa : yueOHoe nmocodue [ams By30B] / C. A.
Bbyrakos [u np.] ; MarauToropckuii roc. rexundeckuit yu-T uM. I'. 1. HocoBa. - Maruuroropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ taryin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (marta oopamenus: 02.11.2020). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

B) MeTonnueckne yKa3aHus:


https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/438135
https://znanium.com/catalog/product/923812
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20

1. Mexanuka. MonekymnsipHast Gpu3uKa ¥ TepMOAMHAMUKA : Tab0paTopHBIi TpakTukym / E.
H. Acranos, 3. H. botuesa, JI. C. [lomxenkosa u 1p. ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1
anekTpoH. ont. quck (CD-ROM). - 3ara. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (nara obpamienus: 02.11.2020). - MakpooObekT. - Tekcr :
3JICKTPOHHBIN. - CBeeHus 1ocTymHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTratrika U IOCTOSHHBIN TOK : IpakTukyM / M. B. Beuepkus,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepreTrku u aBroMatuku, Kad. puzuku. -
Maruuroropck : MI'TVY, 2012. - 1 anekrpon. onrt. guck (CD-ROM). - 3ari. ¢ Turyi. sKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (nara oopamenus: 02.11.2020). - MakpooObekT. - Teker :
AIIEKTPOHHBIN. - CBenenus pocrynnsl Takke Ha CD-ROM.

3. CaBuenko, 0. U. Ilepemennslii Tok : maboparopuslii npaktukym / 1O, U. CaBuenko, O.
H. Boctpoknyrosa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 anektpoH.
ont. quck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (xara oopamienus: 02.11.2020). - MakpooObekT. - TekcT :
anekTpoHHBIH. - ISBN 978-5-9967-1151-2. - CBenenus nocrynusl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

Hanmenosanue [10 Ne norosopa Cpox netictaus

JIMIIEH3UN

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021

Professional(ais kimaccoB)

MS Windows 7 Professional |y 76717 1 27.06.2017 27.07.2018

(mmst KJ1accoB)

MS Office 2007 Professional [Ne 135 ot 17.09.2007 06eccpouHo

7Zip cB000THO pacnpocTpansemoe [10 0EeCCPOUIHO

FAR Manager cB000JTHO pacnpocTpansemoe [10 0ECCPOYHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika
OnektpoHHas 0a3za mepuoxuveckux u3maHuid East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

Hanmonanenast uHbopManmonHo-ananutuieckasi cucremalURL:
— Poccutickuit nnaexc nHayanoro nutuposanust (PUHL])  [https://elibrary.ru/project_risc.asp

[Touckoras cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EmmHoe OkKHO mocTyma K

URL: http://window.edu.ru/
WH()OpPMaIMOHHBIM pecypcam



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

VY4yebHble ayqUTOpPUM JUIsI IPOBEAEHUS 3aHATUHM JeKuMoHHoro tumna. OcHalieHue:
MynbTUMEINIHBIE CPEICTBA XPaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauTopus A NPOBEAEHUS J1abopaTopHbIX paboT: JlabopaTtopus MeXaHUKH,
MOJICKYJIsIpHOM  Qu3uKH U TepmoauHamuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpUTEIIbHBIE TPUOOPHI 17151 IPOBEAEHUS 1a00paTOPHBIX padoT:

1. banucTuueckue MassTHUKH.

2. MastHuk OGepOeka.

3. ®u3nveckuil MasTHHK.

4. Jocka I'anpToHA.

5. JIJaboparopHasi yCTaHOBKA JUJIsl UCCJIEOBAHUS paclpe-AelIeHUs] TEPMOAIIEKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpEACTCHUS IOKa3zaTelel aanadbarel Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHasi ycTaHOBKa Il IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
Ju(dy3un ra3oB Ha MOJIEU [TePEMEIINBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKH 3aKOHOB BO3pACTaHMsI YPHTPOITUH B IIPOIECcCe
TerooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHUS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temrepatrypsl "M®P-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"M®-TET-M".

11. YcranoBka nabopaTtopHasi AJisl ONpPENENIeHNUs YHUBEPCATbHOM Ia30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHUs JjadopaTopHbIX paboT: JlabGoparopus
aneKkTpuyecTBa U onTUKHU. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEPHUTEIbHBIE TPUOOPHI
JUTSI TPOBEJICHUS 1a00paTOPHBIX paboT:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MUJUTMAMIIEpMETpa.

3. YcranoBka nabopatopHasi Jist OnpeeNieHHsI ”HIYKTHBHOCTH COJICHOMIa U MATHUTHOM
POHHIIAEMOCTH.

4. YcraHoBka jabopaTopHasi JJIs M3YUEHHs] pe30HaHCa HAIMPSDKEHHH M ONpeesIeHUs
UHTYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUsI UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TU(PPAKIMOHHON PEIIETKH.

6. JlabopaTopHass yCTaHOBKa JUIsS OINpENeNICHHs] pajryca KPUBU3HBI JTMH3BI W JUTHHEI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSIHHOM BpaIlleHUsI.

8. cTOYHHMKY U TaHUS TOCTOSTHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unayktuBHocTei Time Electronics 1053.

12. Marazunsl conpoTuBieHuit P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananpneiii GOS-620 FG.

16. I[Tonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.



VYuebHas aynuTopust Ul TpoBeaeHHs JabopaTopHbIX pabot: JlaGopaTtopus aroma,
TBepaoro teia, supa. OcHameHue: JlabopaTopHble yCTaHOBKH, H3MEPUTEIbHBIE TPUOOPHI IS
IpOBEICHUS 1aOOPaTOPHBIX padoT:

1.JIaboparopnas ycranoBka aiis "M3yuenus BHemHero hoTodddexra".

2. YcTaHOBKa JUIsl U3YyYCHHs CIIEKTpa aTOMa BOAOPOJA U OMpEIeNICHHs] HMOCTOSHHOU
PunGepra.

3. YcranoBka nabopaTopHas 7 OTIpeIeIeH s MOTEeHIMala BO30Y K ICHH Ta3a.

4. YcTaHOBKa JIJIs OTIPENIEIICHUS JUTMHBI POOETa YaCcTHIl B BO3yXE.

5. M3mepurens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocimtorpad nyxkanansHbi GOS-620 FG.

9. MepuTeNnbHbI HHCTPYMEHT.

VYdeOHbIE ayAUTOPUM JUISl TPOBEACHUS NPAKTUYCCKUX 3aHSATHH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMi, TEKYIIEr0o KOHTPOJS W MPOMEXKYTOYHOH aTTECTAllHH.
OcHnamienue: IHTepakTHBHAS JOCKA, TPOSKTOP. Jlocka, MyJIbTUMEIUIHHBIN TPOEKTOP, IKPaH.

[Tomernenust st caMoCTOATENBHOM paboThl o0yuatomuxcs. OcHamenue: [lepconanbabie
kommbioTephl ¢ maketom MS Office, ¢ BeixogoM B MHTEpHET U C JAOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomenienne Juis  XpaHeHHS W OPOPHIAKTUYECKOTO OOCITYy)KUBaHHUS — y4eOHOTro
obopynoBanusa. OcHamenne: CTemnaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeJUIAXH W CeH(BI ISl XpaHCHHs Y4eOHOro OOOpYAOBaHHS, WHCTPYMEHTHI Ui PEMOHTA
000pyI0BaHUs.



IIpniaoxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHA  ayJuTOpHas M BHEayAUTOpPHas
camocTrosiTelbHas padora oOydarommuxcsa. AyAUTOpPHAs CaMOCTOsITeNbHAas padoTa CTYIEHTOB
BBITIOJIHSCTCS HA JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUSAX IO 3aJaHUI0 NPENoaBaTess U Moj
ero koutposeMm. OHa mpeznoaaraeT BoIIOIHEHUE 1a00paTOPHBIX paboT, ciayy KOJUIOKBUYMOB U
HalMCcaHue KOHTPOJBHBIX paloT.

BueaynutopHass camocrosiTenbHas paboTra oOydaroluxcsl 3aKiIio4aeTcs B MpopaboTKe
JEKLIMOHHOIO MaTepuaia, pElIeHUH WHAMBUAYAIbHBIX JOMAIHUX 3ajay, IOATOTOBKE K
BBITMIOJTHEHUIO JIa0OpAaTOPHBIX PaboT, 00pabOTKe Pe3yNbTaTOB 3TUX PA0OT, a TAKKE B MOJIMOTOBKE
K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepnvle sapuanmaol ayoumopHvIX KOHMPOTLHBIX padOm:

Konmponvnaa paboma Ne 1 «Knaccuueckas mexanukay

CHpaBe,I[J'II/IBBI JIK CJICAYIOIIUC YTBep)KI[eHI/IH?

Al | BekTop MrHOBEHHOU CKOPOCTH COBIAIACT IO HAINIPABJICHUIO C BEKTOPOM MEPEMEIIICHHS.

A2 MOMEHT CHUJIBI HE 3aBHUCHUT OT TOUYKHU IMPHUIIOKCHUA CUJIBI.

A3 B mone KOHCCPBATUBHBIX CUJI MOKHO BBECTHU IMOHATHC HOTCHHHaHLHOﬁ OHCPIUH.

A4 3aKoH COXPAHCHUS MOMCHTA UMITYJIbCa CBA3aH C OAHOPOAHOCTBIO ITPOCTPAHCTBA.

1)  a, Bceraa 2) Her, nukorma 3) HHorga crpaBeInBO, HHOTIA HET

Bl | [IpsmonuHeiiHOe NBUKEHHE MAaTEpUaIbHONW TOUYKH OMHICHIBAETCS YpaBHEHHEM X = 3 —
4t% + 2t3 (m). UeMy paBHa CpeiHss CKOPOCTh JABHIKEHHS TOUKM OT HAYaIbHOTO MOMEHTA
JI0 MOMEHTa BpeMeHu t = 3 ¢?

1) 6m/c 2)  7wm/c 3) 21wm/c 4) 30m/c

B2 | Kpyrnoe Teno, nmeromee Gpopmy mosoit cepbl Maccod m = 2 KT u paguycom R =

10 cM, BpamaeTcs ¢ yriaoBoi CKOPOCTBIO W = 2 C~1 BOKPYT OCH, IPOXOJAIIEH Yepes ero
neHTp. Kakyro paboTy coBepuiat cuibl TPEHHUS K MOMEHTY, KOTJa YIJI0Basi CKOPOCTb
BpallleHHs I1apa YMEHbUIUTCS BABOE?

1) 48 mJIx 2) 80 mIx 3) 20 mIx 4) 4 wm]lx

C1 | Teno aBmKeTCs MO OKPY>KHOCTH paguyca R = 1,5M co cKOpoCThI0, 3aBUCSIIIEH OT
BpeMeHH, Kak v = Bt?, rie B = 2 M/c?. Uemy paBHO MOJHOE YCKOPEHHE TeNa B MOMEHT
Bpemenu t = 1 c?

C2 | Ha 6apaban, umeromuii popMy TOHKOCTEHHOTO IIJIHHIpa ¢ Maccoil M = 0,3 Kr, KOTOPHIii
MO>KET BPAIAaThCA BOKPYT CBOEHM OCH, HAMOTAH IIHYP, K KOHILY KOTOPOTO ITOABEIIECH IPy3
Maccoir m = 0,1 kr. Ha kakyro BbICOTY OyCTUTCS Tpy3 Yepe3 t = 2 ¢ mocie Havyaia
JIBHJKCHHSL.

Koumponsnaa paboma Ne 2 «Mexanuueckue Konebanusa u 6onnwvl. Pensamusucmckasn
MexXaHuKa»

CnpaBeyiuBbI JIM CIEIYIOUIUE YTBEPKICHUs?

Al | IIpu rapMoHHUYECKHX KOJICOAHUSIX CPEIHSS KHHETHICCKAsT YHEPTHSI KOJICOTIOIEHCS
CUCTEMBI paBHA CpeJHEN NOTCHIMAIILHONW SHEPTUH

A2 | 1oOpOTHOCTh XapaKTepU3yeT OTHOCUTEIbLHOE YOBIBAHUE YHEPTUN KOJICOAHMI 3a IEPHO/I.

A3 | AMmuTyna kone6aHHus 4acTUI] B OETyIei BOIHE 3aBUCUT OT KOOPAWHATHI.




A4 | B HaTsHyTOM CTpYHE MOKHO BO30YIUTH CTOSIYME BOJHBI JIFOOOH JJIMHBI BOJIHBI.
A5 | JIuneiinblil pazMep Tena He MeHsieTcs npu nepexoje ot ogno MCO k apyroi.
1) Jla, Bcerma 2) Her, auxorga 3) HHornma cripaBeyIMBO, HHOTAA HET
B1 | Vkaxure HeBepHoe yrBepxkaeHue (B pamkax CTO):
1)  Macca nokos 4acTHIIbI SIBJISCTCS MHBAPUAHTHON BETHUUHOM
2) HampaneHue yCKOPEHHUS YaCTHIIBI HE COBMAAACT C HAIIPABICHUEM JICHCTBYIOIICH Ha
HEe CHJIBI
3) OtHocuTenbHast CKOPOCTh YacTuibl <1
4) B HepensaTHBHCTCKOM npubimxkennu Jlopenm-gpakrop y<<1
B2 | C xakoil OTHOCUTEIBHOI CKOPOCTBIO [ TOJKHA JABUTAThCS PEISATHBUCTCKAS YAaCTHIIA,
YyTOOBI €€ MOJIHAasi SHEPIUs MpeBbIlIalla YHEPTHIO OKoA B 2 pa3a’?
1) 0,71 2) 0,82 3) 0,87 4) 094
B3 | CxnangpiBaroTcsi rapMOHMYECKHE KOJIEOAHUSI OJTHOTO HAIIPABJICHUS C OJJMHAKOBBIMU
YacTOTaMH ) U aMIUTUTyJdaMu Ag, pa3HOCTb HayalbHBIX (ha3 KoTopeix A@ = . Uemy
paBHa aMILUIUTY/a PE3yIbTHPYIOMIETO KoneOaHus?
1) 0 2) A2 3) ApV3 4) 24,
B4 | Umeercs HatsinyTas ctpyHa aiuuHoN [ = 1 M. B Heil Helb3st BO30OYAUTh KOJICOaHUs C
JUIMHOMN BOJIHBI A, paBHOM
1) 0,75m 2) 05wm 3) 04wm 4) 025w
C1 | Jlorapudmudecknii feKpeMeHT HEKOTOpOi KoebarenpHol cuctembl A = 0,05.

Omnpenenure, 4epe3 Kakoe KOIMUECTBO Kojebanuit N MX aMIUIUTya yMEHbIIUTCS B 10
pa3z?

Konumponsnan paboma Ne 3 «Monexkynapuasa ¢puzuka u mepmoouHamuKa

CHpaBeI{J’II/IBH JI CJICAYIOIIUC YTBep)K)IeHI/IH?

Al JInst MoneKynbl UEaIbHOTO Ta3a BEPOSITHOCTh UMETh HYJIEBYIO TPOEKIMIO CKOPOCTH Ha
och Y MaKkCHMAaJIbHa.

A2 | MakpoCOCTOSIHUE CUCTEMBI XapaKTEPU3YETCs 3aJaHUEM COCTOSIHUS BCEX YACTHII,
COCTABJISIFOIITUX CHCTEMY.

A3 | TennoeMKoCTh BO3yXa HE 3aBUCHUT OT Ipoliecca.

A4 | DHTpONUS CHCTEMBI B OMIPEIEICHHOM COCTOSIHIH MPOTOPIIMOHANBHA Jorapudmy
CTaTHCTHYECKOTO BECA ATOTO COCTOSHHUSI.

1) Jla, Bcerma 2)  Her, nuxorga 3) Wuorna cnpaBeinBO, MHOT/IA HET

B1 B 3akpsITOM cocynie HaxoauTCs UaealibHbIN ra3. CpaBHUTE KOJIMYECTBO MOJIEKYII,
CKOPOCTH KOTOPBIX OTIMYAIOTCS HE OoJiee ueM Ha 1 M/c OT 3HadYeHHsI cpeiHen
KBaJPaTUYHON CKOPOCTH U KOJUYECTBO MOJIEKYJ, CKOPOCTH KOTOPBIX OTIHYAIOTCS HE
6osee yem Ha | M/c OT 3HAUEHUS HanOoJee BEPOSITHOW CKOPOCTH ITOTO rasa.
1) ANKB < ANBep 3) ANKB = ANBep
2) ANy > ANgep 4) 3TO 3aBHCHT OT TEMIIEPATypPhl raza

B2 | [lycTs Ha mOBEepXHOCTH 3eMJIM BO3AYX HAXOAUTCS IIPU HOPMAIBHBIX ycloBUaX. Cunras,

YTO TEMIepaTypa U MOJISIpHas Macca BO3/1yXa HE 3aBUCAT OT BBICOTHI, OIPEJCIIUTE €T
JABJICHHE B IIAXTE Ha MTyOMHE 2 KM HIDKE TOBEPXHOCTU 3€MITH.

1) 1,94 atm. 2) 1,63 arm. 3) 1,28 atm. 4) 1,45 arm.




B3 | Yruekucnslii ra3 cMemany ¢ HeM3BECTHBIM Ta3oM. [lokasarens aguabaTsl MOTYyIEeHHOM
cMecH okaszaiics paBeH 1,58. MoXHO yTBepK/1aTh, 4YTO BTOPOU ra3 B CMECH
1) omHOATOMHBII 3) MHOroaToMHbII
2)  JByXaTOMHBIN 4)  MOXeT ObITh IBYXaTOMHBIM HJIH OJHOATOMHBIM
B4 | Mennsiit 6pycok maccoii 500 r octeiaer ot 80°C 10 komHaTHO# TemmepaTypsl 20°C. Ha
CKOJIBKO TTPH 3TOM M3MEHSETCS €r0 SHTPOIHs. Y IeTbHas TeII0eMKOCTh Meau — 390
Jx/(kr-K)
1) 23 JIx/K 2) 27 JIx/K 3) 36 Ix/K 4) 42 JIx/K
Cl1 WneanpHbI 1ByXaTOMHBIN ra3 coBepiraet nuki KapHo. B nmpornecce agnabaruueckoro

pacmmpeHus ero oobeM yBenuuuBaeTcs B 1 = 1,5 paza. Onpenenuts kodhpummeHT
TI0JIC3HOT'O JICUCTBHSI ATOTO ITHKIIA.

Konmponvnaa paboma Ne 4 «Inekmpocmamuka u nOCmoaHHbLIL MOK»

CHpaBe,I[J'II/IBBI JI CJICAYIOIIUC YTBep)KI[eHI/IH?

Al

DEeKTpUUECKOE 10JI€ HAIIPABJIEHO B CTOPOHY YMEHBIIEHUS [TOTEHLIANA.

A2

EMKoOCTh mockoro KOHACHCATOpa 0O0bIlIE EMKOCTH C(bepnquKoro KOHJACHCATOpPA.

A3

KomnmdgecTBo ypaBHEHHIA, cOCTaBIsieMBbIX 110 2 npaBwiry Kupxroda, coBnamaer ¢
KOJINYECTBOM BETBEH.

1)

Ha, Bcerna 2) Her, nuxorga 3) Wuorna cnpaBeyinBO, MHOTIA HET

Bl

DNeKTpUYECKOe MOJIe CO3/IaHO ABYMsI OECKOHEUHBIMU MapaJlIeIbHBIMU TUIACTUHAMH,
HECYITUMHU PaBHOMEPHO PaCIpeIeTICHHbIH M0 TUIOMIAN 3apsij ¢ TOBEPXHOCTHBIMU
motHocTaMH 61 = 1 HKI/M?, o2 = —3 aKn/M?. OnpenenuTe OTHOIICHUE MOTYJIS
HAINPsHKEHHOCTH MO MEXKY IIaCTUHAMH Eyp K MOJYIIIO HAIIPSKEHHOCTH TIOJISL BHE
nnacTtiH Eg e

1) 2 2) 3 3) 3”2 4 172 5) 1/3

B2

NmeeTcs nMImHApUYECKUI KOHIEHCATOp eMKOCThIo C.  Pannyc BHYTpeHHEN U BHELIHEH
0OKJIaZIOK YMEHBIINUIIH B 2 pa3a. EMKOCTh KOH/IEHCAaTOpa MpU 3TOM

1)  ocraHeTcst HEU3MEHHOM
2)  yBemmuutcs B 4 pasa

3)  yMeHbIIUTCA B 4 pasa
4)  yBenuuutcs B 2 pasa

5) ymeHnpmmrTcs B 2 pasa

B3

A B B cxeme, ykazanHo# Ha pucyake DJIC uctounnka ¢ = 25 B, ero
BHYTpPEHHEE cONpoTuBiIeHHEe 7 = 2 OM, BHEIIHEE CONPOTUBIICHNE
R = 3 Om. Onpenennrte pa3HOCTh NOTEHIIMAIOB MEXKY TOUKaMu A u B.

&, T

1) 20B 2) 10B 3) 6B 4) 25B 5) 15B

Cl

JIBe TOHKOCTEHHBIE KOHIICHTpHUYecKue chepbl ¢ paguycamu Ry = 0,1M u R, = 0,25 M
HecyT Ha cebe 3apsiabl q; = 2 HKi u g, = —1 HKu1 cootBercTBeHHO. Uemy paBHa
HANPSDKEHHOCTD JIEKTPUYECKOTO MOJISL B TOUKAX, OTCTOSIIIUX OT LIEHTpa Ha PacCTOSTHUS
1n=02Mmur,=03M.




C2

| Nmeetcs npoBoaHuUK ¢ conporusieHueM R = 200 Om, B koTopoM
CUJIa TOKa paBHOMEpHO Bo3pactaeT oT 0 110 Lpgy = 94 B

. teuenue Bpemenu T = 30 c. OnpenenuTh KOJTUYECTBO TEIUIOTHI (),
: BbIJIETIMBIIIEECS B IPOBOJHUKE 3a IIEpro1 BpeMeHH oT t; = 10 ¢

'IC t |mo t, =20c.

Imax

Koumponvnasa paboma Ne 5 «Macnumocmamuxa u 31eKmpomazHemusm»

CrpaBeTMBbI JIM CIICTYIONTUE YTBEPIKICHUS?

Al | MaruuTtHOe 1nojie, co3aBaeMoe MPOBOJHUKOM C TOKOM, OJTHOPOIHO.
A2 | Ecinu BHYTpH KaTyUIKU 3aMEHUTh OJIMH CEPACUYHUK Ha APYTOH, TO €€ HHAYKTHBHOCTh
YMEHBIIUTCS.
A3 | Ilon nelicTBHEM BHELIHETO MarHUTHOIO MOJIS IPOMCXOAUT HAMAarHMYMBaHNUE MarHeTUKA.
1)  Jla, Bcerma 2)  Her, Hukorja 3) HMHorpaa cripaBeyIMBO, HHOTAA HET
B1 | [lo OeckoHEYHO ATMHHOMY MPSMOMY ITPOBOAY TE€UET NOCTOSHHBIN ANEKTPUUYECKHUI TOK
I = 200 A. Ha paccTositnuu r = 1 M OT HETO pacrojoKeHa paMKa B BUE KBaJipaTa co
ctoponoit a = 0,01 M, KoTOpas JIEKUT B OJHOU INIOCKOCTH C MPOBOAOM. YeMy paBeH
[IOTOK MarHUTHOM MHIYKIIMU Yepe3 3Ty paMKy? CunuTaTh, YTO MarHUTHOE 110JI€ BHYTPU HEe
OJIHOPOJIHO.
1) 5uB6 2) 2uBO 3) 4uBO 4) 6 uBO 5) 12 uB6
B2 | Ilpu yBenuyenuu B 2 paza CHIIbI TOKA B KaTyIIKE C MHAYKTUBHOCTBIO L = 2 'H, Heprus
MarHuTHOTO noJig Bo3pocna Ha AE = 12 Jix. Halitn HayanpHOE 3HAa4€HME CHIIBI TOKA.
1) 4A 2) 2A 3) 025A 4) 1A 5 05A
B3 | AkTHBHOE CONPOTUBIICHHE KoiebaTenpbHOro kKoutypa R = 2 OM. Kakyro MOIITHOCTE
noTpebIIseT KOHTYP MPH MOJICPKAaHUM B HEM He3aTyXaroluX KojeOaHul ¢ aMIUIUTYA0N
crel ToKa I, = 0,4 A?
1) 800mx 2) 400m/x 3) 320mx  4) 160 m/Ix 5) 40 mJIx
Cl [To kKoHTYpY, IpeaCTaBIEHHOMY Ha pHUCYHKE, TedeT Tok [ = 8,5 A.
HaiiTu BennuuHy U HanpaBieHUe HHIYKIIMH MAarHUTHOTO TOJIS B
Touke O, eciau paauychl H30THYTBIX YacTed KoHTypa R = 20 cM u
r =10 cm.
C2 | 3amxHyTHI# KOHTYp B BHIe paMKH MIOIAAb0 0,5 M° paBHOMEPHO BPALIAETCS B

OJIHOPOJAHOM MarHUTHOM mosie ¢ uaaykuuei 23 mTa, nenas 20 060poToB B cexkyHy. Och
BpaILlEHUs JIEKUT B INIOCKOCTH KOHTYpa U NEPIEHIUKYIISIPHA HAIIPABIEHUIO TOJIS.
Onpenenuts nericteyromee 3HadeHne JJ1C B KOHType.

Koumponvnas paboma Ne 6 «Boanoeas onmukay

CnpaBeyiuBbl JIM CIEIYIOUIUE YTBEPKIACHUs?

Al | DnekTpoMarHuTHas BOJIHA IEPEHOCUT SHEPTUIO, HO HE MIEPEHOCUT UMITYJIbC.

A2 | Ontudeckuil myTh COBNAAET C FEOMETPUUECKON JJIMHOW MyTH, MPOXOAUMOI CBETOM.

A3 | Hudpakmus Openens — 310 qudpakius B HapayIeTbHBIX JTydax.

A4 | DIIUMNTHYECKYIO MOJIIPU3ALIMI0 MOXKHO MPEACTABUTH KaK CYNEPIIO3ULINIO ABYX JIMHEHHBIX
MOJISIPU3AIUN.

A5 | I'omorpamma maet 1Ba 0ObEMHBIX H300paXKeHUsI 00BEKTA.

1)  Ja, Bcerma 2) Her, aukormaa 3) UHornma cripaBeIMBO, MHOTAA HET




B1

JIBa KOrepeHTHBIX TOUCYHBIX UCTOYHUKA CBETA C IJTMHOM BOJIHBI A = 0,5 MKM, paccTosiHHe
Mexay KoTopeiMu d = 0,5 MM, pacrtioNio:KeHbI MapajlIeIbHO KPaHy Ha PAaCCTOSTHUU

L = 1M ot Hero. Uto Oyaer HaOMIOAATHCS B TOUKE dKpaHa, OTCTOSIICH Ha X = 1 MM OT
IIEHTPa CUMMETPHUU?

1) cBemioe NATHO 3) MPOMEXYTOYHOE COCTOSTHHE
2) TEMHOE ISTHO 4) HEBO3MOXKHO ONPEIACTUTD

B2

Ha kpyrnoe orBepctue paguyca r = 3 MM IIaJaeT HOPMAJIbHO IUIOCKAs
MOHOXpOMaTH4YeCKast BOJHA ¢ AMHOM BoMHBI A = 750 HM. [Ipu kakom paccTosiHUU 10
JKpaHa B TOUYKE CHMMETPHUH Oy/ieT HabII0JaThCs CBETIIOE MATHO?

1) 3wm 2) 4wm 3) S5wm 4) Twm

B3

Ha tonkyto mieHKy ¢ mokaszatenem npenomienus N = 1,4 magaer nox yriaom 6 = 45°
MOHOXPOMaTHYECKUH CBET ¢ JNIMHOK BOHBI A = 600 HM. [Ipu kakoit MUHUMAIBLHOM
TOJIIIMHE TUICHKH OyZeT HabIroaaThesl HHTEp(EePEHIIMOHHBI MUHIMYM B OTPaKEHHOM
ceere?

1) 125um 2) 250 um 3) 150 um 4) 300 um

B4

Yroa Mexay II0CKOCTSIMU IPOIYCKAHUS IBYX NOJIIpOUI0B paBeH 60°, a TpeTuit
PacroIokeH MKy HUMU TaK, 4TO €ro IJIOCKOCTh MPOIycKaHus coctasisieT 30° ¢
IUIOCKOCTBIO IIPOITYCKAaHMsI IEpBOTro nosispouaa. Ha oty ontudeckyro cucremy nagaer
€CTeCTBEeHHBIN cBeT. KakoBa MHTEHCHBHOCTD MPOIIEIIETO CBETa?

1) 0,09/, 2) 0,061, 3) 0,03, 4) 0

C1

Ha nudpakuuonnyio pemerky ¢ nepuoaom 3,5 MKM U IHUPUHOM 1enu 1,2 MKM najgaet
HOpPMAaJIbHO CBET ¢ JUIMHOM BOJHBI 600 HM. CKOJIBKO TJIaBHBIX MaKCUMYMOB
JU(GPaKIUOHHOMN peleTKH MonaAeT B 00JacTh LIEHTPAIBHOTO TU(PAKIIUMOHHOTO
MakCHMyMa OT OJHOW miesn?

Konmponvnaa paooma Ne 7 «Keanmoseas onmuka)

CrnipaBeJIMBBI JIU CIIENYIOIINE YTBEPKACHUA?
Al | Ilpu HU3KOM TemmepaType TEIIOBOE N3TyUYeHUE UIET B OCHOBHOM B BUJIMMOM 4acTH
CIIEKTpa, a Mpu OoJiee BHICOKOH MepexoIUT B HH(PPAKPACHYIO.
A2 | Umnynbe GpoToHA MPSMO MPOMOPLHUOHANIEH €r0 YacToTe.
A3 | Cuna Toka HachlleHus ipu GpoTodddexre onpenenseTcss MHTEHCUBHOCTBIO Ma/1I0IIETO
U3ITy4EHUsl.
A4 | 3MeHeHMe ATUHBI BOJIHBI (OTOHA MPU €r0 KOMIITOHOBCKOM PacCesHUM ONpeaesseTcs
MaTepHUaJOM paccenBarollero oopasia.
1) Ja, Bcerma 2) Her, Huxorga 3) Wnorna cnpaBeinBo, MHOTA HET
B1 |Kak usmenunach Temneparypa aOCOIIOTHO YEPHOT'O Teja, €CIIU MOIIHOCTD €r0 U3JTy4eHHS
noBbIcHIIach B 81 paz?
1) yBemmumiace B 9 pa3 3) yBenmumiach B 3 pasa
2) yBenuymiack B 27 pas 4) yBenmuwmiach B 81 pa3
B2 | JlaBneHue cBeTa Ha MOBEPXHOCTH MPH YHEPreTHYECKOM ocBemeHHocTn E, = 120 Bt/
M2 cocrasuno 0,5 Mklla. Onpenenure K03(QPUIMEHT OTPAKEHHs STON NOBEPXHOCTH.
1) 0,33 2) 0,75 3) 05 4) 0,25
‘ Cl ‘ [Tpu paccestauu poTOHA HA CBOOOIHOM JIEKTPOHE Ha yrou 60° ero sHeprusi yMEHbIIHIIACH ‘




\ B 2 paza. OnpenenuTe JIMHY BOJIHBI AAaroNero (oToHa.

C2

[Tpu o0ayueHnn MeTaIa CBETOM C JUTMHOM BOJIHBI 245 HM Habmomaercs GotoddhexT.
Pabota Beixoga metaiia pasa 2,4 3B. Kakoe HanpsbkeHre TOPMO3SIIETO 3JIEKTPUUECKOTO
IOJIS1 HY’)KHO MTPHIIOXKUTH K METAJLTY, YTOOBI YMEHBITUTh MAKCUMAIIbHYIO CKOPOCTh
BBUICTAIONTNX (DOTOIIEKTPOHOB B 2 paza?

Konmpononaa paooma Ne 8 «Keanmoesan mexanuxka u amomuasn Qusuxay

CrpaBeJIMBbI JIM CICIYIONIUE YTBEPKICHUS?

Al | 'unote3y ae bpoiis 0 HaTMYUK y YaCTHUIL BOJHOBBIX CBOMCTB HEBO3MOKHO MOATBEPAUTH
9KCIIEPUMEHTAIILHO.
A2 | [lonHyro 3HEpPrur0 KBaHTOBOM YAaCTULIBI HEJb3SI PA3/€JINTh HA KHHETUYECKYIO U
MIOTEHIUAJIbHYIO.
A3 | CoOcTBEeHHBIEC 3HAUCHUS JHEPTHH YACTHIIBI 00Pa3yIOT HEMPEPBIBHBINA CIEKTP.
A4 | Ilpoekuus MOMEHTa UMITYJIbCa B KBAHTOBOW MEXaHHKE HUKOTJa HE PaBHA €ro MOAYIIIO.
1)  Ja, Bcerma 2) Her, Hukorja 3) HHorpma cripaBeIMBO, MHOTAA HET
B1 |AtoMm Bopopoza ucnycTui (hOTOH, COOTBETCTBYIOLIUI TpeTheil uuuu cepuu llamena. [1pu
9TOM €r0 paguyc
1)  ymenbmmics B 3 pasa 3) yMeHbIIMICs B 4 pasa
2) yBenuymics B 2 pasa 4) yBemuuwiics B 3 paza
B2 | Yactuua B 6eckoOHEUHO INTyOOKOH MOTEHIIMAIBHOM sIME HaXOJIUTCSI BO BTOPOM
BO30YKJIECHHOM COCTOSTHUH. BeposSTHOCTh HaX0X/IeHHs! YaCTUIIbI B KpaiHEH TpeTH sIMbl
1) >1/3 2) <1/3 3) 1/3
4)  HeJOCTAaTOYHO JAAHHBIX JJIsl OTBETA
B2 |Dnekrpon B atome HaxoauTcs Ha ypoBHe 3d. Ha kakue U3 mepeuncieHHbIX HUKE YPOBHEH
nepexo/1 3anpemnieH?
A) 2s, b) 2p, B) 4f.
1) Tombko A 2) Tonbko b 3) Tonpko B
4)  Bce mepexo/ibl pa3pelicHsbI
Cl | Jlns kakuMX 3J€MEHTOB JJTMHA BOJHBI Ko -IMHHUH JIEXKHUT MEKTY 3HAYeHUSIMU A; = 170 M
u A, =200 nm?
C2 | DaekTpoH npouien yCKOpsomyo pazHocTh notennuanon 200 k3B, a mpoton — 10 k3B.

Haitgure oTHOMIEHME JIMHBI BOJIHBI /1€ bpoiiyist mpoTOHA K JJIMHE BOJIHBI e bpoiisist
AJIEKTPOHA, €CITM 00€ YaCTHUIIbI HaYaJIl CBOE JIBF)KCHHE M3 COCTOSTHHSI TIOKOS.

Konumponsnas paboma Ne 9 «@u3zuxka meepoozo mena u a0epHas uzuxka»

CnpaBeyiuBbI JIM CIETYIOUIUE YTBEPKIACHUs?

Al Cucrema TOX/I€CTBEHHBIX YaCTHUI] OTIMCHIBAETCSI CHMMETPUYHOI BOJTHOBON (yHKITHEH.
A2 | C noHMXEHHEM TeMIIEPATypbl COMPOTUBIICHUE TTOIYIIPOBOIHUKOB PACTET.

A3 | [IpuMecHBIe JJOHOPHBIC YPOBHH PACIIONIOKEHBI B HUKHEHN YaCTH 3alpEIICHHON 30HbI.
A4 | Macca pajinoakTHBHOTO sipa MEHbIIIE CYMMbI MacC COCTaBJISIONIAX €r0 YacTel.

AS | Tlpy npOX0KIEHUH B BEIIECTBE Y-KBAHT POXKIAET SIEKTPOH-TIO3UTPOHHYIO Mapy.

A6 | CymiecTByeT TpU pa3HOBHIHOCTH JIEITOHHOI'O 3aps/ia.

1)

Jla, Bcerma 2) Her, auxorga 3) HWHornma cripaBeyIMBO, MHOTAA HET




Bl | DnekTpoHHBI ra3 HaXOAUTCS B METAJUIE MPU KOMHATHOU TemnepaTtype. Onpeaenure
obmacTh pa3mbiBanus Ae ¢pynkuun ®epmu-/upaka Boausu yposas @epmu. OTBeT
BbIpa3uTe B 3B.

1) 11-B 2) 0,185B 3) 25.107°5B 4) 1,85B

B2 | B pesynbTare cepun pajoaKTHBHBIX PACTIaioB HENTYHUI gy NP IPEBPALIAETCS B BACMYT

?%Bi . Kakoe KoIM4ecTBO 0~ M B -pacmia/ioB OH UCTIBITBIBAET PU STOM?

1) 7oudp 2) 8ou6p 3) 5au2p” 4) 4ou2p

7
B3 | Onpenenure, Hackompko OTIIHUACTCS SHEPIHS IOKOS ATOMA , B€ oT sHEprumM nokos sapa
3TOr0 aToOMa.

1) 3,59 MaB 2) 4,61 M3B 3) 7,17 MaB 4) 2,05 Ms3B
B4 |Kakas U3 HIKENEpEeUnCIeHHbIX peakuil MPOTUBOPEUUT 3aKOHY COXPAHEHHUSI MOMEHTA

HMITyJIbca?

1) p+y—-et+v, 3) et+e -y

2) nopt+et+y, 4 woetvety

Cl | Onpenenute akTMBHOCTD | MI pajioHa *eRN, €cliM €ro Nepuo/1 Mojypaciajia coCTaBIseT

3, 8 cyToK.

C2 | HaiimuTe, HCcX0/s U3 KaNelbHON MOJIENH, OTHOIIEHHE pafuyca sapa 295Pb k paauycy

anpa  SiNi.

Ilpumepvt unHOUBUOYATLHBIX 0OMAUHUX 3A40aY

1 cemectp

3aoaua 1 «Kunemamuka nocmynamenbHo20 U 6pauiamenbHo20 0BUNHCEHU)

Pajiyc-BeKTOp YaCTHIIbI H3MEHSETCS 110 3aKoRy T = t21 + 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH U, BEKTOP YCKOPEHUs d, MOJLYJIb CKOPOCTH ¥ YCKOPEHHUS, & TAKIKE YTOJl MEXKY dTUMH
BEKTOpPaMH B MOMEHT BpeMeHu t = 2 C.

3aoaua 2 «/[lunamuka nocmynamenabHo20 08UNCEHU)

Ha teno maccel m, Jiexaiiiee Ha TJ1aJIKOil TOPU30HTAIBHOM MJIOCKOCTH, B MOMEHT t = 0  Havasa
JENCTBOBAThH CUJIa, 3aBHCSINAsl OT BpeMeHH kKak F = kt, tne k — nocrosHHas. Hampasnenue
9TOU CHJIBI BCE BPEMSI COCTABIISIET YIOJl & C TOPU30HTOM. HaliT CKOpPOCTh Tella B MOMEHT OTpPhIBa
OT IIOCKOCTHU U MyTh, IPONIEHHBIN TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/[unamuka epawyamensbHo20 OBUHCEHUA)

Yepes 0ok, umeromuii popmy aucka, nepekuHyt mHyp. K KoHIaM miHypa mpuBs3aiu
rpy3uku Maccod my; = 100r u m, = 110 r. C kakuM ycKopeHueM OyayT JABUraThbCs TPY3UKH,
eciu macca m 6moka paBHa 400 r? Tpenue npu BpaieHUH 0JI0Ka HUYTOXHO MaJio.

3aoaua 4 «3akonut COXPAHEeRus Inepcuu, Umnyjibca U MOMEeHma umMnyjibca)

UYenoBek cTouT Ha ckambe JKYKOBCKOTO U JIOBUT pyKoi Msidu Maccod m = 0,4 Kr, JeTSImuit
B FOPU30HTAIBHOM HarpaBieHUH co ckopocThio v = 20 M/c. Tpaekropus Msua MpOXOAUT Ha
paccrossHuu 1 = 0,8 M OT BepTUKaIbHON OCH BpallleHus ckambi. C Kakoi yriioBoi CKOPOCTHIO U




Ha4yHET BpalaTbCsi cKambs JKyKOBCKOro ¢ 4el0BEKOM, MONMAaBIIMM MY, €CIM CyMMAapHBII
MOMEHT MHEPIIMH YEOBEKA U CKaMbH paBeH [ = 6 Kr - M%?

3aoaua 5 «l'apmonuueckue Konedanusny

YacTuiia coBepIiaeT rapMOHHYECKHE KOIeOaHus BIOIb OCH X OKOJIO IOJIOKEHHE PABHOBECHS

x = 0. Yacrora konebanuit w = 4 ¢!, B HeKOTOPbIif MOMEHT KOOPIMHATA YACTULBI Xq = 25 cM
u ee ckopocth vy = 100 cM/c. HaiiTu koopauHaTy X ¥ CKOPOCTh U 4YacTHIIbI uepe3 t = 2,4 ¢
MOCJIE 3TOI'0 MOMEHTA.

3adaua 6 «3amyxaroujue Konedanun»

OpnHopoaHBIN qUCK paguyca R = 13 cM MOXXET BpalllaTbCsi BOKPYT TOPU30HTAIBHOM OCH,
MEPIECHANKYJISIPHOM K €r0 TUIOCKOCTH U MPOXOIAILIEH yepe3 Kpaid nucka. Hailtu nepuoa manbix
KOJICOAHUH 3TOTO JIMCKA, €CITU JIoTapu(PMUIECKUN TeKpeMeHT 3aTyxanust A = 1.

3aoaua 7 «Penamueucmckas Mexanuka)

B cobcTBeHHOI cricTeMe 0TcYeTa UMEETCs IPSIMOYTOJILHUK ¢ COOTHOIIIEHUEM CTOpOoH 4:5. B
KaKOM HaIpaBJIEHUH U ¢ KaKOW CKOPOCTHIO JOJDKEH JBUTATHCS 3TOT MPSIMOYTOJIbHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETa OH BBITJISACI, KaK KBaJApaT?

2 cemecTp
3aoaua 1 «Cmamucmuueckue pacnpeoeyieHus

KakoBa BEpOSITHOCTH TOTO, YTO JaHHAs MOJICKYJIa HICAIbHOTO Ta3a HUMEET CKOpPOCTb,
1
OTJIMYHYIO OT —V, HE 6onee, yem Ha 1%?

3aoaua 2 «Illepeoe nauano mepmoouHamurKu»

Hekotopyro maccy azora cxamu B 1) = 5pa3 mo o0beMy OJMH pa3 anuabaTHYecKH,
Ipyro pa3 mzorepmuuecku. HauanpbHOoe cocTosiHME B 000UMX Ciiy4yasx oOJuWHakoBo. Haitu
OTHOIIEHHE COOTBETCTBYIOIINX paboT, 3aTpaueHHBIX Ha CKATHE.

3aoaua 3 «Bmopoe nauano mepmoounamuxuy

YeTbIpe MO UICABHOTO ra3a CHavala M30XOPUUYECKH OXJIAJIUIIH, a 3aTeM M300apHuecKu
paclMpuin Tak, YTO TeMmIlepaTypa rasa craja paBHa NepBOHaydaidbHOW. HailliTm mpupamienue
SHTPOITMH Ta3a, €CIIH €ro JIaBJICHUE B TAaHHOM IPOIIeCCe M3MEHWIOCh B N = 4,5 pa3za.

3aoaua 4 «Pacuem rniekmpocmamuyeckux noJiei»

Tonkoe nosykomnwio paguyca R = 20 cM 3apsixeHo paBHoMepHO 3apsaom g = 0,7 HKu1. Haittu
MOAYJIb HAIPSXKECHHOCTH SJICKTPUUCCKOI'O IMOJIA B IEHTPE KPUBU3HBI 9TOI'0 ITOJYKOJIbIIA.

3adaua 5 «Inekmpuueckoe noine 6 geuiecmee)

Konnencarop emkoctpio C; = 3 MK® ObIT 3apspkeH A0 Pa3HOCTH MOTeHuuanoB U; =
150 B u coenuHeH €O BTOPBIM KOHIECHCATOPOM €MKOCThi0 C, = 2 MK®, 3apsHKeHHBIM J10
pasHoctu mnoreHuuanoB U, = 100 B. Haiitu 3apsan Aq, nepeTrekumvii ¢ TUIaCTUH IEPBOrO
KOHJIEHCaTopa Ha BTOpoil. Kakas nmpu 3TOM BbIJIENTNIIACh SHEPTUSI?

3aoaua 6 «llenu nocmoanno020 INEKMPUYECKO20 MOKa»



Tpu 6arapen ¢ DJAC ¢, =12B, ¢ =5B u ¢35 = 10 B u oguHakoBbIMH BHYTPEHHUMH
conpoTuBiIeHUusIMH ' =10M , COCOUHEHB MEXIy C000il OJHOMMEHHBIMH MOJIOCAMH.
ConpoTuBICHHE COCAUHUTEIBHBIX MPOBOJOB HUYTOXHO Mayo. OmnpeienuTh CUIIBI TOKOB,
UAYIIUX Yepe3 KaxIyto 6arapero.

3aoaua 7 «/leusricenue 3apaxceHHblX Yacmuy 6 IJ1eKmpUdecKomM U MACHUNHOM NOJ1e»

DJIEKTPOH JIBKETCS B OJIHOPOJAHOM MArHUTHOM TMojie ¢ MHayknuedn B =9 mTa no
BUHTOBOH JIMHUM, paauyc kKotopod R =1cm, a mar h =7,8cm. Onpenenutrs nepuox T
oOpalleHus AIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 8 «Illocmoannoe maznummnoe none»

[To nByM NIMHHBIM NapauIeIbHBIM IPOBOJHUKAM TEKYT B MIPOTUBOMOIOKHBIX HAPaBICHUSIX
Toku cuiioit I1 = 34 A u I, = 20 A. Paccrosinue mexnay npoBoaamu 7, = 0,3 M. Onipeaenursb
MarHUTHYIO HHIYKIUIO B TOUKE A, yIaJI€eHHOH OT MEPBOr0 M BTOPOTO MPOBOJHUKA COOTBETCTBEHHO
Ha paccrosaus ; = 0,17 M u rp, = 0,2 M.

3aoaua 9 «InekmpomacHUMHAA UHOYKUUA)

ToHKMI MeIHBIN TPOBOJ Maccol m = 1T COTHYT B BUJIE KBaJpaTa U KOHIIbI €r0 3aMKHYTBHI.
KBazpar nomeleH B 0lHOpoAHOE MarHuTHoe rnosie ¢ uuaykuueit B = 0,34 Ta Tak, uro ero
IUIOCKOCTB COCTaBIsieT yroi [ = 30° ¢ IMHUSAMH UHAYKIUH 110Jis1. OTpeenuTh KOJTNIEeCTBO
JNEKTPUYECTBA ¢, KOTOPOE MIPOTEYET 10 MPOBOJHUKY, €CIM KBAAPaT, IOTAHYB 3a
IIPOTUBOIOJIOKHBIE BEPILINHBI, BHITSAHYTH B JTMHHUIO.

3aoaua 10 «Inexmpuueckue Koa1edOanHun u nepemeHHblIl MOK»

K ceru c neiictByromum Hanpspkenuem U = 100 B moaxmoumnm KaTymKy, MHIYKTUBHOE
conpotusiienue koropoit X =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs a3 Mexay TOkoM
Y HaNpsKEHUEM, a TaKXKE TEIJIOBYIO MOIHOCTb, BBIACISAEMYIO B KaTYyIIKE.

3 cemecTp
3aoaua 1 «llonapuzayus ceema

YacTU9HO MOJISIPU30BAaHHBIN CBET MAIaeT Ha MOJIspu3aTop. [pu mosokeHnu mossipu3aTopa,
COOTBETCTBYIOLIEMY MHHUMYMY NpOITYCKaHHWs, MHTEHCUBHOCTh CBETa OCadisercs B § pa3 1o
OTHOILCHUIO K HayaabHOU. UeMy paBHa CTeIeHb IOJIsIpU3any mmajaroiiero cera? [lormomennem
CBETa MpeHedpeyb.

3aoaua 2 «Hnmepgepenyusn ceemosuix 01n»

Cdeprueckasi MOBEpXHOCTH MIOCKO-BBITYKIION JIMH3BI COMPUKACAETCS CO CTEKJITHHON
1acTUHKOM. [IpocTpaHCTBO MeX Yy JIMH30M U TJIACTUHKOM 3al0JIHEHO CEPOYIIIEPOIOM.
[Toka3zaremnu mpeoOMIIEHHS JIMH3BI, CEPOYTIIepo/ia U TUTACTHHKH PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, = 1,63 u n3z = 1,7. Panuyc kpuBU3HbI chepuueckoil moBepxHocTu uH3bI R = 100 cmM.
Onpeaenuth paauyc MaToro TeMHOro koJyibiia HetoToHa B orpaxkenHom cBete ¢ A = 0,61 MKM.

3aoaua 3 «/[ughpakuyusa ceemoewvix 6011»

Mesxay TOUeYHBIM HCTOUHUKOM CBETA U SKPaHOM IIOMECTHUIIN Juadparmy ¢ KpyriibiM
OTBEPCTUEM, PAINyC KOTOPOTO 7 MOKHO MEHsTh. PaccTosiHUs OT quadparMel 10 UCTOUHUKA U
sKkpana paBHbel @ = 100cM u b = 125cM. OnpenenuTs JUIMHY BOJIHBI CBETA, €CITH MAKCUMYM



OCBEIICHHOCTH B IIEHTPE AU PAKIIMOHHON KapTUHBI Ha dKpaHe HaOmogaeTcs npu 1, = 1,00MM n
CIEAYIOUIMA MAaKCUMYM TIpU 1, = 1,29MM.

3aoaua 4 «Tennosoe uznyuenue»

Omnpenenutsb, KaKOe KOJIMYECTBO SHEPTHH U3Ty4aeT 3a 1 MUHYTY aOCOIIOTHO YEPHOE TEJIO C

2
IOBEPXHOCTH IIJIOLIA/IbI0 3 CM”, €CIIM U3BECTHO, YTO MAaKCUMaJIbHAs CHEKTpaibHas INIOTHOCTh €r0
HHEPreTUUECKON CBETUMOCTH MPUXOJUTCS HA JUIMHY BOJIHBI B 600 HM.

3aoaua 5 «@omoirghghexmy

OnpenenuTb MaKCUMaIbHYIO CKOPOCTh Vi ax (POTO3JEKTPOHOB, BHUIETAIONINX U3 METaJlIa IPU
obnyyennn Gororamu ¢ 3Hepruei ¢ = 0,767 MaB.

3aoaua 6 «I¢ppexm Komnmona»

Onpenenuts SHEPTUIO, IPUXOIAIIYIOCS Ha 3NIEKTPOH oTAa4yu npu 3Pdexre Komnrona, ecnu
paccesiHre (pOoTOHA MPOUCXOAUT Ha yron O = /3. DHeprus GoTOHA 10 paccessHUs € =
0,58 M3B. [lox kakuM yriom OyAeT ABUTaThCs SJIEKTPOH OTAaun?

4 cemecTp
3aoaua 1 «Bonnoswie ceolicmea uacmuy

JlitnHa BOJIHBI M3Iy4aeMoro aroMoM ¢oroHa coctaBisieT A = 0,6 MKM. Bpems xu3Hu
atoma B BO30ykIeHHOM cocTosHMM T = 1078 c. Omnpenenure OTHOIIEHWE €CTECTBEHHOM
HIMPUHBI SHEPTETUYECKOT0 YPOBHS K SHEPTHH, U3Ty4YEHHOW aTOMOM

3aoaua 2 «llomenyuanvnasa ama»

HeiiTpon HaxoauTcs B OJHOMEpPHON OECKOHEUHO ITyOOKOW MOTEHIMAIBLHON SIME ITUPUHON
[ =1071% M ¢ abconmoTHO HEMPOHUIIAEMBIMU cTeHKaMu. HaliiiTe HAaMMEHBIIYIO Pa3HOCTh JABYX
COCEJIHMX JHEPIeTUYECKUX YPOBHEW HEUTPOHA.

3aoaua 3 «Teopus bopa u uznyyenue amomoe»

OnpenenuTh SHEPTHIO M TIOTEHIHAT HMoHM3anuu woHa Li'*, maxomsmerocs B mepBom
BO30Y)XJI€HHOM cocTostHMU. Kakoii noimkHa ObITh SHEpPTUs POTOHA, YTOOBI OH BBIOMI U3 TaKOTrO
MOHA DJIEKTPOH ¢ KuHeTudeckoi sueprueit T = 10 3B?

3aoaua 4 «Paouoaxmuenocmas)

AKTHUBHOCTh HEKOTOPOTO PaJMOAKTHUBHOTO TMperapaTa majgaer 3a | MuHYTY B 9 pas.
Onpenenutb cpegHee BpeMs KU3HHU SAEp 3TOr0 IpenapaTa U ero nepuoa noiaypacnazna. Kakosa
BEPOSITHOCTh TOTO, YTO AJIPO PACHaZETCs 32 IPOMEXKYTOK BPEMEHH, PaBHBIM 3 ¢?

3adaua 5 «uepzus ceazu a0pay

BbruncnuTh B aTOMHBIX €JUHMIIAX MAcChl MAacCy Apa M Maccy aromMa M30TOoIa IUPKOHMS
W Z¥ , €CIU €T0 yjieNbHas SHEPrUs CBA3H cocTasiseT 8,70 MaB Ha | HyKIIoH.

3adaua 6 «Aoepnvie peakyuuy



Hanucats HefocTaromee o6o3Hadenue B peakiuu 10 B(n, x)” Li , npoTekaroeii B pe3yabTaTe
B3aMMOJICHCTBHS OYEHb MeJJIEHHBIX HEHTPOHOB ¢ MOKOAIIMMHUCS Aapamu 6opa. Haiitu
KMHETUUYECKUE SHEPTHHU IPOAYKTOB PEaKIIHH.

Ilepedyennb J1adopaTOpPHBIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpuMeHeHrE 3aKOHOB COXPAHEHUS ISl OMPEICIICHUSI CKOPOCTH IMOJIETa MYJIN»

2. JI. p. Ne 3 «OnpeneneHne MOMEHTOB UHEPLIMU TEJI C IOMOILBIO KPYTHJIBHOTO MasiTHUKA.
IIpoBepka Teopemsl LlTeitnepa»

3. JI. P. Ne 4 «MccrnenoBanue BpaaTeabHOro JBUKEHHS TBEPAOrO TENa BOKPYT HEMOABUKHON
ocH»

4. J1. p. Ne 5 «OnpeneneHre XapaKTePUCTHK 3aTyXAOMIMX KOJICOaHUH (PU3NIECKOTO MasSTHUKA
5. JL. p. Ne 7 «OnipeneneHue ckopocTy 3ByKa B BO3J1yX€ METOJIOM CTOSIYEH BOJIHBI»

2 ceMecTp

.p- Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEH»

. p. Ne 14 «Onpenenenne mokasarens aquadarel y merogoM Kinemana u Jlesopmay

. p- Ne 15-2 «IIpoBepka 3aK0HA BO3pACTaHMSI SHTPOIIUU B IIPOIECCE TEIIIO0OMEHA»

. p. Ne 23 «Pacmmmpenue npesena u3MepeHus: aMrnepMeTpa U BOJIBTMETPa MOCTOSTHHOT'O TOKa»
- p.

- p.

=]

Ne 26 «M3mepeHne eMKOCTH KOHAEHCATOPOB MOCTOBBIM METOIOM»

No 27 «M3ydyeHue pe3oHaHCca HAPSKEHUID)

7. JI. p. Ne 28 «Onpenenenne "HAYKTUBHOCTH COJIEHOMIA U MATHUTHOM ITPOHUIIAEMOCTH
dbeppoMarHeTuka

O\(J]-hb)[\.)»—t
==

3 cemecTp

1. JI. p. Ne 32 «Onpeenienne pajanyca KpUBU3HBI JJMH3BI U TTOJIOCHI TPOMYCKaHUs CBETODUIBTPA C
noMoIikko kKosery Herorona»

2. JI. p. Ne 34 «Onpenenenuie JUIMHBI CBETOBOI BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON
pELIeTKI

3. JI. p. Ne 35 «Onpenenenue KOHIIEHTPAIIMH PAaCTBOPOB caxapa U MOCTOSHHOW BPAIIEHUSD)

4. JI. p. Ne 36A «HccnenoBaHue XapaKTepUCTHK BaKYyMHOTO (DOTORJIEMEHTa»

4 cemecTp

1. JI. p. Ne 42 «3yueHue cnekTpa u3irydeHus atoMa Bogopoza. OnpeneneHue riaBHbIX
KBAaHTOBBIX YHCEN BO30YXK/IEHHBIX COCTOSIHUN aTOMa BOJOPOIa»

2. JI. p. Ne 44 «I3y4eHne 2NEKTPUYECKUX CBOMCTB TBEPBIX TE»

3. JI. p. Ne 51 «3ydyeHne 3aKOHOMEPHOCTEN O-pacrajga

4. JI. p. Ne 52 «M3ydeHue criekTpa raMmmMa-u3iaydeHus] paAuoOaKTUBHBIX 3JIEMEHTOB)

IlepeyeHb BOMPOCOB K KOJJIOKBHYMAaM:
1 cemecTp
Kunemamuka nocmynamensHozo u 6pauiamenbHo20 O8UNCCHUA

1. TlonsTue pamuyc-BEKTOpa, CKOPOCTH U YCKOPEHHS MaTepHalbHOW TO4YkU. CpenHue u
MTHOBEHHBIE BEJIMYUHBI.

2. Ilpsmas u oOpaTHas 3amaund MexaHWKU. Ponb HavyanbHBIX ycnoBuid. [lepemenienue u
IIPOWICHHBIN IIyTh.

3. JIBmkeHue Mo OKPYKHOCTU. YTOJI TOBOPOTA, YIIIOBas CKOPOCTh U YITIOBOE YCKOPEHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJIMYHUH.



4. KpuBonuHeliHoe IBHKEeHHME. TaHTeHIMalbHOE M HOpMalibHOE YyckopeHue. [lomHoe
yCKOpeHHue. YTOoJ MEXKIY CKOPOCTHIO U YCKOPEHHUEM.

5. MHWuepumanbupie cucrembl orTcuera. [lpuHumun  otHOocuTenbHOocTH — [ammies.
IIpeoOpazoBanms ["amues.

ﬂuua.znuka nocmynameilbH0O20 U epauiameibHo2o OBUIICCHUA

1. Tlonsitue cuiel, Macchl U UMIysbca. [IpuHIUN Cyneprno3uny.

2. 3akonsl HeroToHa. OCHOBHOM 3aKOH TUHAMHUKHU MOCTYMATEIBLHOTO IBHKCHUS.

3. MoMeHT uMIyiabca U MOMEHT CHUJIbI OTHOCHUTEIbHO TOYKM. OCHOBHOE ypaBHEHHUE
JTUHAMUKU BPalaTeIbHOTO JBUKEHUS.

4. Bpamenue BOKpYT HEMOJBMXHOW och. MOMEHT MHEpPLUU TBEPJOTO Tena. Teopema
[ITennepa.

5. Amnanorus XapakTepUCTUK U YypaBHEHUN TMOCTYMATEIbHOTO M BpaIIaTEIbHOTO
JIBIDKCHMUSL.

3aKonbl cOXpaneHus 6 MexaHuke

1. MWurerpansl neuxeHus. CBsi3b 3aKOHOB COXPAHEHUS ¢ CUMMETPUSMHU IIPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas cucTeMa. 3aKOH COXPAaHEHUs IOJIHOTO UMITYJIbCa CUCTEMBI Tell.

3. 3akoH COXpaHEHHsS TIOJHOTO MOMEHTa HMITyJbCa CHCTEMBI Tel. JIBmkeHue B
LIEHTPAJIbHOM IIO0JIE.

4. Pabora u momHocTh. KnHernueckass SHEprusi MOCTYNATEIbHOTO W BPALATEILHOIO
JBUKCHUS.

5. KoncepBaTuBHbIE U  JIuCCUIATHBHBIE CHiIbl. PaboTra  KOHCEPBAaTUBHBIX MU
JUCCUTIATUBHBIX CHUIL.

6. [TlorenmmanpHas SHEPTHs. 3aKOH COXPAHEHUS TIOJTHON MEXaHWYECKON SHEPTHH.

7. Cps3p Mexay CWIOH M TOTeHUMaldbHOM »sHeprueil. JIBa cmocoba omnucaHus
B3aUMO/ICVCTBUS.

8.  Coynapenue IByX Ten. YIPYTruil 1 HEYyNpyrui ynap.

Mexanuueckue Koneoanus

YpaBHeHUE rapMOHUYECKHUX KOJIEOaHU 1 ero pereHue.
XapakTepuCTUKH KojeOaHui (aMIIuTy/ja, 4acToTa, HadanbHas (asa).
MaremaTnueckuii 1 GU3NYECKUN MasITHUKH.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN OJIHOTO HarnpaBieHus. buenus.
CrnosxeHue neprneHauKyIIpHbIX Kojebanuil. durypsl Jluccaxy.
YpaBHeHUE 3aTyXaloMX KoJeOaHU U ero pereHue.
7. XapakTepUCTUKHU 3aTyXarolMX KoJieOaHWH (BpeMsl pellakcalud, JIOTapupMUUYECKHi
JEKPEMEHT, JOOPOTHOCTB).
8. DHeprus rapMOHHYECKHUX M 3aTyXAIOMIUX KOJIeOaHMA.
9. Bromyxaennsle konebanus. Pezonanc.

ok wdE

Ynpyzue ¢onnwi

1. TlomepeyHsle ¥ IPOAOJIbHBIEC BOJHBI. XapaKTEPUCTUKU OETYIIeH yIpyroi BOJIHBI.

2. CKOpOCTb pacnpoCTpaHEHHs! YIPYTuX BOJIH.

3. Kiaccuduxanus BoiH no ¢opme BOIHOBOM moBepxHOCTH. [lnmockas, chepuueckas u
LWIHHPUYECKas BOJIHA.

4. BosHOBOE YypaBHEHHE. YpaBHEHHUE JIy4a, YpPaBHEHHME IIJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHUE B 00IIIEM BHJIC

5. Hanoxenue ynpyrux BosiH. CTos9ast BOJIHA U €€ OCOOCHHOCTH.

6. Konebanue HATIHYTON CTPYHBI.



Cneuuaﬂbnaﬂ meopus omHocumesibHocmu

[ToctynaTel DWHIITEIHA.

3aMeyIeHHEe BPEMEHH.

JlopeH1eBO cokpanieHue AJINHBIL.

PenstuBucrckue nuBapuantel. THTEpBaI.
PensiTuBUCTCKUI MMITYJIBC.

[TonHast sHEprUst U SHEPTUS MOKOS YACTHIIBL.

CBs13b MaccChl, SHEPTUH U UMITYJIbCA.

3aKOHBI COXPAHEHUS MPU PEISITUBUCTCKUX CKOPOCTSIX.

LN wNE

2 cemecTp

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMM M TEPMOJMHAMUYECKHI MOIXOJbl K OINHCAHUIO
MaKpOCHUCTEM.

2. JuckpetHblit HaOop BennuuH. [IoHATHE BEPOATHOCTH M CPETHEH BETHUUHBI.

3. HenpepsiBHBINH Hab0Op BenuurH. OYHKIUSA pacupeaeeHus Cay4aiHON BEIMUYHUHBI U ee
cBOICcTBa ((PU3NYECKUI CMBICI, pacyeT BEPOATHOCTEH, YCIOBHE HOPMHUPOBKHU, PACUET CPEIHUX
BEJINYMH).

4. Pacnpenenenue MoJieKyJs Mo MpoeKuusiM ckopocteit. Pacripenenenne Maycca.

5. Pacmpenenenue Mosekys no Moaymo ckopoctu. Pacnpenenenne Makcpesia.

6. Hamboiee BeposTHas, CpeHsS M CPETHEKBAAPATHYHASI CKOPOCTH.

7. PacnpeneneHne MOJEKyNl HIEIBHOTO ra3a IO BBICOTE B IIOJ€ TSXKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.

MKT u nepgoe nauano mepmoounamuxu

1. Monuens uneansHoro rasa. Jlapnenue u remnepatrypa ¢ Touku 3peanst MKT. YpaBuenue
COCTOSIHUS M/I€aJIbHOTO rasa.

2. TlomsaTue crerneneld cBOOOIBI MOJIEKYJIBL. Teopema 0 paBHOpacpeAeICHUH YHEPTHH 110
CTETEHSIM CBOOO/IBI.
BuyTpeHHss sHeprus Kak QyHKIHS COCTOSIHUS CUCTEMBI.
Pabora kak QpyHKIUs nporecca.
IlepBoe Ha4YasI0 TEPMOJMHAMHUKH.
N3oTepMHuuecKuil, ”30XOPUUECKUI 1 N300apHUECKHUI TPOIIECCHI.
Annabatuyeckuii nporecc. YpaBuenune [lyaccona. [lonmurponmdeckue mporeccl.

8. Ilonsarue TemnmoeMkocTH. MoJsipHasi U yleNbHas TEIUNIOEMKOCTH. TeraoeMKoCTh MpH
M30IPOIIECCAX.

No ko

3J1el<mpocmamuuec1<oe noJjie

1. Cuuel B npupoze. Ponib 371€eKTpoOMarHuTHOTO B3aUMOIEHCTBUSI.

2.  DIeKTpocTaTHYecKoe MoJje. DeKTpuueckuil 3apsi. CBONHCTBA AIEKTPUUYECKOTO 3apsa.
3akoHn Kyinona.

3. HampspkeHHOCTB 3JIeKTPOCTaTUYECKOTO OIS,

4. TlpuHLHUI CYNIEPHO3UIIMH HNEKTPOCTATUYECKUX MOJIEH I TUCKPETHOTO U
HENPEPBIBHOTIO PACIIPEIEIEHUS 3apsII0B.

5. TloTok BekTOpa HAMPSHKEHHOCTH AJIEKTpocTaTudeckoro mojis. Teopema ["aycca.

6. IloreHIMATBEHOCTH IEKTpOCTATHUECKOTO NoJs. [IpuHIMT cyneprno3uuuu ist
MOTEHIMAA.



7. Pabora o nepeMenieHuio 3apsia B 3JeKTpocTaTHUECKOM Tojie. Teopema o
LUPKYJISALUY.

8. CBs3p MEXKAY HAMPSDKEHHOCTHIO M TOTEHITHATIOM.

9. T'eomerpuueckoe onucanue 1mossi. CUI0BbIe JMHUN. DKBUIIOTEHIAIbHbIE
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoc)nuku 6 JJICEKMPUUECKOM naoJie

1. Ounexrpuueckuil 1umnoiib. J{UosbHbIII MOMEHT.

2. DOnexTpuyeckoe mnoiie B aAudnekTpuke. [lonspusanus qusnekTpuka.

3. Bekrtop anekrpuueckoro cmemeHus. JuanekTpruueckas IpOHUIAeMOCTh BEIIECTBA.
Teopema ["aycca aJist AMAIEKTPUKOB.

4. YcnoBus Ha TPaHMIIE pa3felia IBYX AUAICKTPUKOB.

5. DJEeKTPOEeMKOCTh YEAMHEHHOTO MPOBOIHUKA.

6. KonumeHcaTop. DIEKTPOEMKOCTb IIIOCKOTO, CHEPHUECKOTO M IIUITUHAPUICCKOTO
KOHJICHCATOPA.

7. CoenuHeHne KOHJIEHCATOPOB.

8. DHeprus 3apsHKEHHOTO KOoHeHcaTopa. [IMOTHOCTh SHeprun AMEeKTPUIECKOro MoJIs.

9. BxiroueHne KOHIEHCATOPA B AIEKTPUUECKHUE TICTIH.

Hocmoannulit 3.1eKmpuyecKuii moK

1. Onekrpuueckuil Tok. IlnoTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3akon Owma B nmuddepennuansHoil popme.

3. 3axon Oma B HHTETPAIBHON (OpME IJIsi OJHOPOIHOTO YUACTKA IIETH. DIEKTPUIECKOEe
HanpsUKEHUeE.

4. ComnpotuBienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3akon Oma 11 HeOJHOPOAHOrO yuacTka 1enu. Ctoponnue cuibl. D/1C.

6. IlIpaBuna Kupxroda st pacuyera pa3BeTBICHHBIX IIETICH.

7. PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH Jxoynsa-JIenua.

8. IlepexoaHple MPOIECCH B IEMH C KOHAEHCATOPOM.

Maznummnoe nonie u 31eKMpPOMACHUMHAA UHOYKUUA

1. Enunas npupoja 3J€KTpUYECKOTO U MAarHUTHOTO MOJIS.

2. VcTOYHMKM MarHMTHOTO MOJIst. MarHUTHOE 10JIe IBHXKYIIETOCs 3aps/ia U IPOBOIHUKA
¢ TokoM. 3akoH bruo-Casapa.

3. TloTok m HMpKyJALMS BEKTOpa HHAYKIIMM MarHuTHOTo nosis. Teopema ["aycca
TeopeMa O HUPKYISALUN.

4. Cuna Jlopenua. J|BuxeHune 3apsyKeHHOM YacTUIBI B MATHUTHOM TI0JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BemecTBe. HamMarHuueHHOCTb.

7. HanpseHHOCTh MarHUTHOTO 1OJIsl. MarHUTHAs MPOHUIIAEMOCTh BELIECTBA.
JlnamarHeTuky U mapaMarHeTHKH.

8. ®eppomarneruku. Ousnueckas npupoaa GeppoMarHeT3ma.

9. 3axon snexTpomarauTHOM nHayKuu Papazes. [lpasuno Jlenma. Buxpesoe
JIEKTPUYECKOE TI0JIE.

10. SIBnenue camomnaykuuu. ManykTuBHOCTH. COJleHOU].

11. DHeprus KOHTypa ¢ TOKOM ¥ MAarHUTHOTO TTOJISI.

3J1el<mpuuec1<ue Kos1iebanus u nepemeHHbtﬁ MmoK

1. KonebarenpHblit KOHTYP. MeXaHN3M BOSHUKHOBEHHUS dJIEKTPUUCCKUX KOJICOAHMM.



DHeprus MEKTPUIECKUX KoJIeOaHU.
3aryxaromue konedaHus. XapakTepUCTUKH 3aTyXalOIIUX KOJIeOaHHH.
Poib aKTHBHOTO COMPOTHBIICHUS B KOJIEOATEIIFHOM KOHTYpE.

5. BeiHyxneHHsle konebanus. BektopHas nuarpamma HanpsbkeHui. Pezonanc Toka.
Pe3onanchas yacrora.

6. CootHouieHue Ga3 MEXy BHEITHUM HANpPsSHKEHUEM, CUJION TOKAa U HAIIPSDKEHUEM Ha
Pa3IMYHBIX AJIEMEHTaX LEMu.

7. Ilepemennslit TOK. UHIYKTHBHOE U €eMKOCTHOE conpoTuBiieHue. [lomHoe
CONPOTHUBIICHUE LIETIH MTPU IEPEMEHHOM TOKE.

8. JlelicTByromue 3HaYSHHs CUIIBI TOKA M HANpsiKeHHUs. MOIHOCTD MIPH IEPEMEHHOM
toke. KoadduuueHTt MomHocTH.

o

3 cemecTp

3ﬂeKmp0Mﬂ2Humele 60JIHbl

1. Ilnockas 3neKTpOMarHUTHas BOJIHA U €€ OCHOBHbBIE XapaKTEPUCTUKH.

2. IlIkana 37eKTpOMarHUTHHIX BOJH. OCOOEHHOCTH ONTUYECKOTO TUANa30Ha.

3. EctecTBeHHBIN 1 MONpU30BaHHBIN cBEeT. Buabl nomspuzanuu. CTeneHs Mmoyspu3auu
YaCTUYHO MOJIIPU30BAHHOTO CBETA.

4. 3akoH Maoca.

5. Tlonspuzamus npu OTpakeHUHU U MPETOMIICHUH CBETA Ha TPaHUIIC pa3zena
JIAJIEKTPUKOB. YT0a bprocrepa.

6. JlBoitHoe imy4enpenomieHue. Y CTpOHCTBO npu3Mbl Hukoms.

7. Onruyecky aKTUBHBIE BellleCTBa. BpaleHne miockocTy nospu3aii CBeTa Ipu
MIPOXOXKICHUH Yepe3 ONTUYECKU aKTUBHYIO CPELLY.

Humepghepenyun ceemosvix 601n

1. Tlonstue unrepdepenunu. [IpuHIUT CyNEepPIO3UIINU SIS CBETOBBIX BOJIH.
HaGmonaeMple 1 HeHAOIIO JaeMbIE€ BEIUYUHEI.

2. KorepeHntHble 1 HeKOTepeHTHBIE BONMHBI. Cll0KeHHE MHTEHCUBHOCTEH B cliy4yae
HEKOTePEHTHBIX W KOTEPEHTHBIX KOJICOAHHH.

3.  YcnoBus ycuieHHs U OClablIeHUs CBETa B 3aBUCUMOCTHU OT pa3HOCTH (a3
UHTEP(PEPUPYIOLINX BOJIH.

4. OnTuyeckuii myTh CBETOBOTO Jyya. CiocoObI N3MEHEHHS ONITUYECKOTO MYTH CBETOBBIX
BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJa BYX BOJIH C pa3HOCTHIO (ha3. Y CIIoBUS MaKCUMyMa
1 MUHUMYMa UHTep(EPEHITNH B 3aBUCUMOCTH OT ONITHYECKOM Pa3HOCTH XO/1a.

6. Cxewma lOnra. Ycnosus vabmroaenust unrepdeperinu. KoopanHaTel CBETIBIX U
TEMHBIX TI0JIOC Ha KPaHe.

7. HVHTepdepeHIrs B TOHKUX IJICHKAX B OTPAKEHHOM U TIPOXOJISIIEM CBETE.

8. Cxewma mis HaOmroIeHUS Kosiell HeroToHa. Painychl CBETIIBIX M TEMHBIX KOJIEI] B
OTPAKEHHOM U MPOXOJISIIEM CBETE.

Jugppakuyus u oucnepcusn ceemosvix 60aH

1. Senenue nudpaxiun. OcoOeHHOCTh AU(PaKIUK CBETOBBIX BOJH. {udpakuus
Openens u Opaynrodepa.

2. Ipunuun Itoiirenca-®penens. YnpoluieHne BEIYUCICHUN C TTOMOIIbIO BEKTOPHOM
JarpaMMBbl.

3.  Judpakuus Openens Ha KPYriioM oTBepCTUU. 30HbI DpeHers.

4. udpakaus @paynrodepa Ha y3KOU MPSIMOTMHEHHON 1meau. Y CIIOBUS MAaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yIJa AU(paKium.



5. Mudpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTHKH TUPPAKIUOHHON PELICTKH.
VYcnoBus INIaBHBIX MAKCUMYMOB M MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus ¥ pa3zpeniaronas CrioCOOHOCTh TUPPAKINOHHON PELISTKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON PELIETKE.

Keanmosasn npupooa uznyuenusn

TennoBoe uznydeHue abcoa0THO YepHoro Tena. 3akoH Ctedana — bonapiMana.
3akon cmenienus: Buna. ['mnoresa [lnanka.

DOHeprus u umnysisc GoroHa. /laBnenue ceera.

dotordpdext. 3akonsl potordpdexra. Kpacnas rpanuna dporosddexra.
®dopmyna DiHITERHA. PeIsSITUBUCTCKUI M HEPEIATUBUCTCKUN (HOTOIPDEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHUE.

Oddext Komnrona. ®opmyna Komnrona.

KopnyckyisspHO-BOIHOBOM Ayallu3M CBETA.

LNk wNE

4 cemecTp
dnemenmul KGAHMOGOU MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHULI.

Jnuna BosiHbl e bpoiins. DKkcnepuMeHTalIbHOE MTOATBEPKICHNUE.

[Mpuniun veonpenenenHocTH [ eizenbepra. CooTHOIIEHNE HEONPEICTIEHHOCTEH.
BonnoBas ¢yHKIIUS U ee CBONCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue [Ipéaunrepa.

Yactuna B noreHuuanbHoH sime. KBaHTOBaHNE DHEPIUM.

[IpoxoxkaeHre YacTUIbl Yepe3 MOTEeHIIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

NoakowhE

Cmpoeuue U usjiyuenue amomoe

[Inanerapuas mogens aroma. [loctynatel bopa.

N3nydyeHue atoma BOIOpO/ia M BOAOPOAONOJO0HBIX CUCTEM.

Cnextpanbabie cepun. Dopmyna bansmepa.

CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIE UnCIla, XapaKTEpU3YIOIIME TOJI0KEHUE DIIEKTPOHA B aTOME.

KBanTOBaHME SHEPTUU U MOMEHTA UMITYJIbCA.

CnuH 35ekTpoHa. 110JHBIIT MOMEHT 3JIEKTPOHA.

Cxema 3HepreTn4eckux ypoBHEHN aTomMa BOJOpPO/a.

3anoiHeHNue AEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX atoMax. [Ipuniun [Taynu.

©CoNoR~wWNE

Keanmosasa cmamucmuka u 9ﬂel<mponp0800Hocmb meepdmx meii

1. TIpuHUMNO TOXIECTBEHHOCTH OJIMHAKOBBIX YAaCTHIL.

2. bozonsl u pepmuonsl. Tpu BuAa CTAaTUCTHKH: Kilaccuueckast, bo3ze-DiHIuTeiiHa n
®epmu-/lnpaka.

3. CBoOoauble 31eKTpoHbI. DHeprus Gepmu.

4. 3oHHas Teopus TBEPABIX Tell.

5.  ONEeKTpOnpOBOJHOCTH MMOIYIPOBOJAHUKOB. 3aBUCUMOCTb IPOBOAUMOCTH OT
TEMIIEPATYPHI.

6. CoOcTBeHHast U IPUMECHAS TPOBOIUMOCTH IOJIYIIPOBOAHUKOB.

7. DIeKTpOonpOBOAHOCTh METAJUIOB. 3aBUCUMOCTb COIIPOTHUBIIEHUS OT TEMIIEPATYpBhI.

8. JSIBnenue cBepXnpoBOAUMOCTH. KBaHTOBas TEOpUs CBEPXIPOBOIMMOCTH.

Amomnoe a0po u 0codeHnocmu paouoaKmueHvIX pacnaoos



1. SlBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOI'O pacraja.

2. CocTaB M XapaKTepUCTUKH aTOMHOTO sifipa. S nepHbie cuibl. KanensHas u o6osoueqnas
MOJIEIH sIZIep.

3. Macca u 3Heprus cBs3M spa. Y IelbHas YHEPTUs CBSI3U.

4. SlnepHble peakiuu. DHEPrus SACPHON PEaKIIUH.

5. VYpaBHeHHE U YHEPTETHUECKOE yCIOBUE O-pacnaza. TyHHenbHbINH d3PPEKT mpu
o-pacriaze. CoekTp o-4acTHIL.

6. Xapakrep cnekTpa y-uziaydenus. [Iponeccsl B3auMoAEHCTBUS Y-KBAaHTOB C BELIECTBOM.

7. Tpu Bupa B-pacnana. DHepreTHUECKUi crieKTp B-dacTuil. I nmoreza HEUTPUHO.

8. 3axonsl coxpaneHus npu -pacnaze. Jlentonsl. JlenToHHbIH 3apsi.



IIpuioxenne 2

OueHovHbIe CpeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
WHIUKaTOpa

NHpukatop JoCTHKEHUS
KOMIIETEHITNH

O1eHOYHEIE cpe€acTBa

OIIK-1 Cnoco6eH uCno/1b30BATh MOJI0KEHHS, 3aKOHbI M METO/bl €CTECTBEHHBIX HAYK U
MATEMATHKH JUIS PellleHus 32124 HHKeHEPHOH 1eATeJbHOCTH

OIIK-1.1

[Ipumensier pusnueckue
3aKOHBI U
MaTeMaTHYECKUEe METO/IbI
JUTSL PEIIICHUS 3a1a9
TEOPETUYECKOTO U
MIPUKJIATHOTO XapaKTepa

Ilepeyennb TeopeTHYECKUX BOMPOCOB K
IK3aMeHaM

1 cemecTp

1. Kunemartuka mnOCTyHaTenbHOTO JBUKCHHSL.
Crioco0Ob! onucaHusi IBWKCHHUS MaTEPUAIBHON TOYKH.
[TonsiTHe paanyc-BeKTOpa, CKOPOCTU U YCKOPEHHUS.

2. Ilpsmas u oOpaTHast 33124l MeXaHUKHU. Poib
HavaJabHbIX ycinoBui. [lepemenieHne u pONIAEHHBIN
yTh.

3. JIBmkeHue 1Mo OKPY>KHOCTHU. YTOJ IOBOPOTA,
yIJoBasg CKOpPOCTb WU YIVIOBOE YyckopeHue. CBsi3b
YIJIOBBIX U TUHEHHBIX BEJTUYHH.

4. KpuBonuHeiiHoe JBUKCHHUE.
TanreHuuanbHoe U HOpMaibHOE yckopeHue. IlomHoe
YCKOpEHHUE. YTOJI MEX]Y CKOPOCTBIO U YCKOPEHHUEM.

5. HWuepumanwsubie cuctemsl otcuera. [IpunIun
OTHOCHUTEJIIBHOCTH U MpeoOpa3zoBanus [ anumes.
W HBapraHTHI KITACCHYECKON MEXAHUKH.

6. Ilonsatue cuibl, Macchl M  HMMITyJbCa.
[Mpunuun  cynepno3unuu.  3akoHel  HproToHa.
OCHOBHOM  3aKOH  JMHAaMUKH  IIOCTYNATEIbHOTO
JIBUKEHUSI.

7. MoMeHT wuMOylibca ¥  MOMEHT  CHIIBI
OTHOCHUTENIbHO TOUKH. OCHOBHOE ypaBHEHHUE TUHAMUKH
BpaILaTEIbHOIO ABUKECHHUS.

8. Bpamenue BOKpPYr HEMOABMKHOHW OCH.
MomeHT wuHepuuu. Pacuer MOMEHTOB HHEpLUH
npocThix Ten. Teopema llITelinepa.

9. Bugsl JBUKECHUS TBEPAOIO Tena.
[IpMeHeHne OCHOBHBIX 3aKOHOB IOCTYNATENIbHOTO U
BpallaTeIbHOTO JBMKEHUS IJI OMUCAHUS JTUHAMHUKU
TBEP/OrO Tela.

10. Unrerpansr apmwxkeHus. CBA3b  3aKOHOB
COXpaHEHMsI MEXaHUKH C CHMMETPHUSIMH MPOCTPAHCTBA
Y BPEMEHU.

11. Wmnynbc cucTeMbl Tel. 3aMKHyTasi CHCTEMA.
3aKOH COXpaHEHMsI UMITYJIbCA.

12. MoMeHT wuMmyjiabCca CHCTEMBI Tel. 3aKOH
COXpaHEHMsI MOMEHTA UMITYJIbCA.

13. Pabora wu  wmommHocth. Teopema o
KUHETUYECKON DHEPIUH.




Kon
HHAUKATOPa

Nunukatop JoCTHKEHUS
KOMIICTCHIINN

OneHouHble CpeaCTBa

14. Kuneruueckasi sHeprusi MOCTyNaTreabHOro U
BpAIaTeIbHOTO IBUKCHUS.

15. AHanorusi XapakTepUCTUK U YypaBHEHUU
MOCTYMATENFHOTO U BPAIIATEIbHOTO JIBHXKEHUH.

16. KoHcepBaTuBHBIE M JUCCUNIATUBHBIC CHIIBI.
PaboTa KOHCEpBAaTHBHBIX U TUCCUITATUBHBIX CHIL.

17. TloteHuuanpHas YHEPrusi. 3aKOH COXPAHEHUS
MOJHOM MEXaHUYECKON SHEPIUHU.

18. JIsa cmocoba omnmcaHus B3aHMOJCHCTBHSL.
JIBI>keHHEe YacTUIl B OJHOMEPHOM CTallMOHAPHOM
none. CBsA3b MeXAYy CHIOM U TOTEHIUAIBHON
SHEPIrUeH.

19. Coynapenue nByx Ten. Yopyrud u
HEYNPYI'uil yaapsl.

20. I'apmonnueckne  kojieOaHus.  PemeHue
yYpaBHEHHsI TAPMOHUYECKUX KoJeOaHWH. AMIUIMTY/IA,
4acToTa, HayalbHas (asa.

21. Matematudeckuii 1 pU3MUECKUI MasSTHUKH.

22. CioxeHue  TapMOHUYECKUX  KOJIeOaHHs
OJHOTO HampasieHus. buexus.

23. CrnoxeHue NepHeHAUKYISPHBIX KoJeOaHUM.
@uryps! JIuccaxy.

24. 3aryxaromue KoJIe0aHus. YpaBHeHue
3aTyXalolux  KojeOaHuW U ero  pelieHue.
XapakTepUCTUKH 3aTyXaHHUS.

25. DHeprusi TapMOHUYECKUX M 3aTyXarolluX
KoJIeOaHuH.

26. BoiHyxneHHbIe KoNeOaHUs. 3aBUCHMOCTD
aMIUTUTYABl KONEOaHWM OT CBOWCTB KoOJeOaTENbHOM
CHUCTEMBI M BBIHYXJAIOLIEH cuibl. Pe3onaHc.

27. O6mee nousatue o BoiHax. Kiaccudukarms
BOJIH. XapaKTEPUCTUKU OCTYIIEH BOJIHEI.

28. BonHoBoe ypaBHeHME. YpaBHEHHE JIyua,
MJIOCKOM BOJIHBI W OOOOIICHHBIM CIIy4ail BOJIHOBOTO
YpaBHEHHS.

29. TILIOTHOCTB MOTOKA SHEPTUHU OETYIICH BOTHEI.
CKOpOCTh ~ pacmpoCTpaHEHHMs  yINPYI'MX BOJH B
Pa3IUYHBIX Cpeax.

30. Hanoxxenue ynpyrux BoiH. CTosyasi BOJTHA U
ee ocobeHHoctu. Konebanune HaTIHYTON CTPYHBI.

31. Moctynatel  DiHIITElHA. Hapymenue
OJTHOBPEMEHHOCTH COOBITHH. 3aMeJJICHHEe BpPEMEHH.
JlopeH1eBO COKpallleHue JUTUHBI.

32. IlpeobpazoBanus Jlopenma. PenstuBuctckuit
3aKOH CIIOKEHUS CKOPOCTEM.

33. PensaruBucTckue nHBapuaHThl. MIHTEpBaI.

34. PenstuBucrckuii ummynsc. CBsi3b  Macchl,
SHEPruM W HUMIyJbCa YaCTHULIBl. ODHEPIUs IMOKOS.
3aKOHBI COXPAaHEHHS IPU PEISITUBUCTCKUX CKOPOCTSIX.




Kon
HHAUKATOPa

Nunukatop JoCTHKEHUS
KOMIICTCHIINN

OneHouHble CpeaCTBa

2 cemecTp

1. Onucanue MaKpOCHUCTEM. ITonsTne
BEPOSITHOCTH W cpeAHell  BeanuyuHbl. DyHKOus
pacrpeeneHus cily4yaiHor BeInYuHbl. Pacripenenenue
MOJIEKYJI ITO MPOEKIHUSAM CKOPOCTEH.

2. Pacmpenenenwe  MOJEKYlT 1O  MOAYIIIO
ckopoctu. Haumbonee BeposiTHas, cpenHsss W
CpeIHEKBaIpaTUUHasi CKOPOCTH.

3. Mogens wmaecanpHOrO Taza. JlaBieHue u
TeMIeparypa c TOYKH 3peHust
MOJIEKYJIIPHO-KUHETUYECKOW  TE€OpUH. Y pPaBHEHHE
COCTOSIHUS U/1€aJIbHOTO ra3a.

4. Pacmpenenenure MOJIEKYJ HI€ATbHOIO Tasza
10 BBICOTE B IoJIe TsKecTH 3emiid. bapomerpuueckast
dbopmyna.

5. Tlonsarue creneHed cBOOOABI MOJEKYIIBI.
Teopema 0 paBHOpAcCHpeAeICHMH SHEPrUu IO
CTereHsIM cBOOOAbI. BHYTpeHHAs dHeprus Kak
(GYHKIMS COCTOSIHUS CUCTEMBI.

6. IlepBoe nHawamo TepMmoaunHamuKkH. Pabota
KaK byHKIUSA porecca. N30xopuueckui,
n300apudecKuil U N30TEPMUUYECKUN TTPOLIECCHI.

7.  Tlonstue TeroeMkocTH. TermnoeMKoCTh NpH
M30XOpUYECKOM U M300apUYecKoM  Ipolieccax.
[TocTosiHHas aguabaThl.

8. Aamabatudeckwii mporecc. YpaBHEHHE
ITyaccona. ITomurponuueckue mpoueccshl.

9. Bropoe Havano tepmonuHamuku. [Ipobiema
HEoOpaTUMOCTH TEIJIOBBIX IPOLIECCOB. DHTPOMUS
CUCTEMBI U ee cBolicTBa. Teopema HepHera.

10. OcHOBHOE ypaBHCHHE TEPMOJIMHAMHUKH.
OHTponus uaeanbHOro rasza. MisMmeHeHue 3HTponuu npu
M30IIpOIIECCaX.

11. Mwuxmuueckuit  mpouecc.  Koaddumment
MOJIE3HOT0 ICMCTBHS TerioBo MamuHbl. [luki Kapho.
Teopema  Kapno. TepmonnHamuyeckas — IIKaia
TEMIIEpaTyp.

12. Cratuctuyeckuii BeC  MaKpOCOCTOSHHSL.
Cytp  HeoOpatuMocTH. CTaTUCTHYECKHHA  CMBICI
suTponuu. Popmyna bonbimana.

13. I'paHUIIBI IPUMEHUMOCTH MOJIEIIN HIEATEHOTO
rasza. YpasHeHue Ban-nep-Baansca. BHyTpeHHss
sHeprus raza Ban-nep-Baanbca.

14. N3otepmbl Ban-nep-Baanbca u peanbHOro
raza. ®a3oBbie epexopl NEPBOTO pojaa. JnarpamMmsl
COCTOSIHUS BEIIECTBA.

15. DnekrpocraTudeckoe moje. 3akon Kymona.
Hanpsixennocts nosis. [IpuHnun cyneprno3unuun
AIEKTPUYECKUX TOJIEH.

16. Cunossie n1unu. [ToTOK BekTOpa




Kon
HHAUKATOPa

Nunukatop JoCTHKEHUS
KOMIICTCHIINN

OneHouHble CpeaCTBa

HANPSDKEHHOCTH AJIEKTpOCTaThdeckoro nosis. Teopema
l"aycca.

17. Tlorenmuman. Teopema 0 MUPKYISAIUN
BEKTOpa HAINPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.
CBs13b MEX/1y HANPSKEHHOCTHIO U TOTEHIIUATIOM.

18. DnexTpuyeckoe moiie B BEIIECTBE.
[Tonsapuzanus ausnekTpuka. BekTop amekTpuieckoro
cMmeneHus. JuanekTpruueckasi IpOHUIAeMOCTb
BelecTBa. Y CIOBUA Ha TpaHUIle pa3/ela
JIDJICKTPUKOB.

19. DmnextpoemkocTs. KonaeHcatopsi.
CoenunHeHrEe KOHAEHCATOPOB. DHEPrus
KOHJCHCATOpa. DHEPTHUs AEKTPUIECKOTO MOJIS.

20. Dnexrpuueckuii TOK. [IMOTHOCTH TOKA.
YpaBHeHHE HEMPEPHIBHOCTH. 3akoH OMa B
g epeHImanbHoR Gopme.

21. ConpotuBieHue mpoBOAHUKOB. CTOpOHHUE
cwibl. 3akoH Owma B HHTErpaibHOU (hopMme.

22. TlpaBuna Kupxroda mis pacuera
Pa3BETBJICHHBIX Ieneld. MOIHOCTh TOKa. 3aKOH
xoyinsa-Jlenna.

23. TlepexoHbIE MPOILECCH B IIETIH C
KOHJICHCATOPOM.

24. EnwHas npupoja IEKTPHYECKOrO U
marHuTHoro noss. [losxe aBrxyierocs 3apsaa.
[TpuHIMI Cynepno3UIIMN MarHUTHBIX MOJIeH. 3aKOH
buo-Cagsapa.

25. TIOTOK W UPKYISIHS BEKTOPA WHIYKIHH
marauTHoro nons. Teopema ["aycca u Teopema o
UPKYISIAHN JIJTs] MarHATHOTO TIOJISL.

26. Cuna Jlopenua. Cuna Amnepa. MoMeHT cui,
JEMCTBYIOINX HA KOHTYP C TOKOM.

27. MarHuTtHoe 10JIe B BEIECTBE.
Hamaramyennocts. HanpsikeHHOCTh MAarHUTHOTO
noJisi. MarHuTHas IPOHHUIIAEMOCTh BEIIECTBA.
deppOMarHeTHKHY.

28. 3aKoH AJIEKTPOMArHUTHON MHIYKIIUU
@apanes. [Ipasuno Jlenna. Buxpepoe anekTpuueckoe
ToJIe.

29. SIBrmenue camoWHAYKIHH. HIYKTHBHOCTD.
OHeprusi KOHTypa ¢ TOKOM. DHEPIus MarHUTHOTO TIOJISL.
[TepexomHbIe MIPOIECCHI B LIS ¢ HHIAYKTHBHOCTBIO.

30. KonebatenpHblit KOHTYp. CBOOOJHBIE
rapMOHHYECKHE U 3aTyXaIOIUe dJIEKTPUIECKIE
KosieOaHus. DHeprus KoueOaHuu.

31. BwiHYXICHHBIC dJEKTPUUECKUAE KOJICOAHUSI.
BekropHas nuarpamma HanpsbkeHUi. Pe3oHaHC ToKa.

32. Tlepemennblii TOK. UTHIYKTHBHOE 1
€MKOCTHOE COIIPOTHBIICHHE. MOIIHOCTD B IIeTH
MEPEMEHHOT0 TOKa. J[eMCTBYyIOIIME 3HAUCHUS TOKA U
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HaMpsKEeHHUS.

33. Cucrema ypaBHeHUI MakcBea Kak
0000111eH1e pa3pO3HEHHBIX ABJICHUN 3JIEKTPUYECTBA U
Maraerusma. MatepuaibHble ypaBHeHus. CBoiicTBa
ypaBHeHU MakcBeiuia.

34. DnexTpoMarHUTHBIE BOJIHEL. BomHOBOE
ypaBHeHHe. CBOMCTBA M OCHOBHBIE XapaKTEPUCTUKU
AJIEKTPOMAarHUTHBIX BOJIH. DHEPTUS U UMITYJIbC
3JIEKTPOMArHUTHOM BOJIHBI.

Ilepeyenn TeopeTHYECKNX BOMPOCOB K
3a4yeTam:

3 cemecTp

1. EcTtecTBeHHBII ¥ MOJSPU30BAHHBIN CBET.
CreneHp MNONSPU3ALMUA JTUHEHHO TOJISIPU30BAHHOTO
cBeta. 3akoH Martoca.

2. Tonspuzanus npu OTpaXCHUHU 5
NpeOMIIGHUM ~ CBeTa  Ha  TpaHULE  pasnena
JIADIIEKTPUKOB. Yron Bprocrepa. JBoiitHOE
JTy4YerpenoMIIeHuUE.

3. CrnocoObI OJIIPU3aIiU €CTECTBEHHOTO CBETA.
ITpusma Huxkons. BpaieHue miockoCTy Moispu3anuu
CBETa MPHU MPOXOXKJICHUH YepPe3 ONTUYECKU aKTUBHYIO
cpeny.

4. Illxama AJIEKTPOMATrHUTHBIX BOJIH.
OCOOEHHOCTH ONTHUYECKOro auamna3oHa. Iloka3arenb
MIPEJIOMIIEHUS CPEJIBI.

5. KorepentHsie BOJIHBI. WuTepdepenius
CBETOBBIX BOJH. ClI0)KEHUE MHTEHCUBHOCTEHN B Cliydyae
HEKOT€PEHTHBIX U KOTePEHTHBIX KOJICOaHU.

6. Onruueckas pa3HOCTh X0Ja. CBs3b
ONTUYECKON PAa3HOCTH XOJAa JBYX BOJH C Pa3HOCTBIO
¢da3 Mex1y HUIMU. Y CJIIOBHSI MAaKCUMyMa 1 MUHUMYyMa.

7. Cxema IOura TS HaOIIOICHUS
uaTepdepeHy. BpemeHHas ©W MPOCTpaHCTBCHHAS
KOT€pEHTHOCTb.

8. UnutepdepeHiuss B  TOHKMX  IJICHKAX.
HaGnronenue komeny HploTOHa B OTpakeHHOM U
MIPOXOJISIIEM CBETE.

9. Ssnenue qudpakuuu. Judpakuus Openens u
Opaynrodepa. [punuun I'oitrenca-Openens.

10. Mudpaxuust @penenst Ha KPYrJioM OTBEPCTHH.
3oupl @penensa. ['paduueckuit MeTOm  CIOKEHUS
AMILUTUTYI.

11. Iudpakmuss ~ dpaynrodepa Ha  y3KOH
npsAMOJIMHEHHOH menu. {udpakimonHas penieTka KaKk
COBOKYIHOCTb KOHEUHOTO YHCIIA IIETIEH.

12. lucnepcust cera. ['pynmoBas CKOPOCTb.
Dddext Jlomnepa 1yist 3eKTPOMAarHUTHBIX BOJIH.
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13. TermoBoe U3IIyYCHHE Tena. 3akoH
Credana-bonbiMana.  3akoH  cMmemieHuss  BuHa.
I'unoresa I1nanka.

14. ®orospdexr. 3akonsr CroneroBa. opmyina
OitHmTelHa. PeNSTUBUCTCKUM U HEPEISATUBUCTCKUN
dorordpdekr.

15. Paccesuue dboTtona Ha cBOOOHOM
anektpone. ®opmyna Komnrosna.

16. ®DoToHEL JlaBrieHune CBeTa.
KopmyckysipHO-BOTHOBOH JAyaiu3M CBETA.

4 cemecTp

1. BoaHoBble cBoiicTBa yacTull. [{JIMHA BOJIHBI
ne bpoitnist. DkcrnepuMeHTanbHbIE TTOATBEPKIACHUS
TUIoTe3b! 1e bpoins.

2. Tpunanun veonpexneneHHoctd. COOTHOIIEHHE
HeonpeneneHHoctei ['eiizen6epra. OcobenHocTn
Ipolecca U3MEPEHUsl B KBAHTOBOI MEXaHUKE.

3. ®dusnyeckoe UCTOJIKOBaHUE BOJH Jie bpoiins.
Bonnoas ¢pynkuus u ee cpoiicta. [LnoTHOCTH
BEPOSTHOCTH OOHAPYKEHUS YACTULIBI.

4. OcHoBHas 3a/1a4ya KBAaHTOBOW MEXaHHKH.
HecrannonapHoe U cTallnOHapHOE YpaBHEHUE
[pénunrepa. CobcTBeHHbIE PYHKIIMU U COOCTBEHHBIE
3HAa4YeHUs1 HPU3NUYECKUX BEITUUUH.

5. Pemenue ypaBuenus Ulpenunrepa ans
CBOOOJHOM YaCTHUIIBI.

6. YacTtuia B 0THOMEPHOI OECKOHEUHOM
IIPSAMOYTOJIBHOW MTOTEHIMANbHOU siMe. KBaHTOBaHME
sHeprun. CoOCTBeHHbIE (YHKIIMN COCTOSIHUS YAaCTHIIBIL.

7. TlpoxoxaeHue 4acTULbl Yyepes
NOTEHIMATIBHBIN Oapbep B BUJE OJTHOMEPHOM
CTYINEHBKH U MPSIMOYTOJIbHBIN OTEHIIUAIbHBIN
6apbep. TyHHENbHBIN 3 peKT.

8. KBaHTOBBIN TapMOHHYECKUI OCIIHILIATOP.
KBaHTOBaHUE 3HEPrUM U MpaBuiIa 0ToOpa.

9.1Inanerapuas Mojenb aroma. [Toctymnarer bopa.
KBaHnTOBaHUE 3HEPTUHN BOAOPOAONIOJOOHON CUCTEMBI.

10. W3mydenue BoI0pO10TI0T00HBIX
cucteM. CrieKTpajbHbIE CEPUH aTOMa BOAOPOJA.
O6o06mennas popmyna bairemepa.

11. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB.
3akoH Mo3mu.
12. VYpasuenue llpenunrepa nius aroma

Bojloposia. KBantoBanne momenTa ummnyibca. [IpaBuia
oTOOpa AJIsT aTOMHBIX TIEPEXOJIOB.

13. Cnu snexktpoHa. KBanToBbIe uncia,
ONUCHIBAIOILIME COCTOSIHUE JIEKTPOHA B aTOME.
KpaTHOCTB BBIpOXKIEHUS SHEPTETUUECKUX YPOBHE.
ITpunnun [aynn.
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14. [TpuHIUIT TOXIECTBEHHOCTH
OJIMHAKOBBIX YacTHll. Bo30HbI 1 hepMHUOHBEI.
KBanrtoBble pacnpezeneHusl.

15. CBOOOTHBIC AIIEKTPOHBI B METAJLIE.
Oneprus @epmu. 30HHAA TEOPUS TBEPABIX TEJl.

16. DIEKTPONPOBOAHOCTh METAIUIOB U
MOJIYTIPOBOTHUKOB. CBEPXIPOBOIUMOCTb.

17. SBnenue pannoakTuBHOCTH. OCHOBHOM
3aKOH paJuoaKTHUBHOIO pacnajaa. [locrosHHas pacnana.
Ilepuon nomypacnana.

18. CocTaB 1 XapaKTepUCTUKU aTOMHOTO
sanpa. KanensHnas mozaens. Pasmep u ciiuH siapa.

19. Macca u sHeprus cBsi3u aTOMHOTO Sipa.
3aBUCUMOCTD YJEJIbHON 3HEPIHsl CBSI3U OT MAacCOBOI'O
yucia. ObosnouedHas MoJielb sapa.

20. SnepHble peakuu. DHEPrus peakltu.
Peakuuu nenenus u cuHTe3a sAnep.

21. PannoaktuBHbIe psigbl. OCHOBHBIE
3aKOHOMEPHOCTHU O-U3NTydeHus saep. [nuna
CBOOOIHOTO TIpOOeTa O-4acTHIl.

22. Tpu Buna B-pacnana. DHepreTH4ecKuii
cnekTp P-uactuu. HelitpuHo.

23. OCOoOEHHOCTH Y-U3TY4EHUs SIEP.
[TpoxokaeHue y-KBaHTOB Yepe3 BEILIECTBO.

24, Knaccugukanus sneMeHTapHbIX
yactull. Jlentonsl. JIenToOHHBIN 3aps.

25. Anponsl. bapronnsri 3apsan. Kapkosas
MOJIEb aIJPOHOB.

OIIK-1.2

Hcnonb3yeTr 3HaHUS
(bU3MKY 1 MaTeMaTUKU
IIpY pEIICHUU
MPaKTUYECKUX 3a/1a4

Ilpumeput IK3aMeHAUUOHHBIX NPAKMUYECKUX
3a0anuii;

1. Pagmyc-BeKTOp 4YacTUIBI HM3MEHSETCS IO
sakoHy 7 = 3tl+ 2t2] — 5k (v). Haiftu BexTop
CKOpPOCTH U, BEKTOP YCKOpEHHsI d, a TaKXKe MOJIYJIU
9THX BEJIMYMH B MOMEHT BpeMeHn t = 1c.

2. MarepuasbHas TOYKa JIBHKETCS B TNIOCKOCTH
XY mo 3akony: x = Asinwt, y = A(1-coswt), e
A=5cm, w=4c!. Onpenemurs TpaeKTOPUIO
JBIKEHHUST TOYKHA y(X) W HAWTH MyTh, KOTOPHIA OHA
IPOXOJINT 32 MEPBbie 3 C JBUKCHUS.

3. Tsépmoe TEIOo Bpamaercs BOKPYT
HEMOJBMKHOM oOcH 10 3akoHy ¢ = 12t — t3(pan) .
Haiiti cpemHIOI0 yIIIOBYIO CKOPOCTH (@) | CpeaHee
3HAYCHUE YIIIOBOTO YCKOPCHUSI (€) B IMPOMEKYTKE
BpeMeHHU OT 0 10 OCTaHOBKH.

4. Koneco BpamaeTcsi BOKPYT HETIOIBH)KHON OCH
C  TIOCTOSHHBIM  YIJIOBBIM  YCKOPEHHEM & =
0,25 pag/c? . Yepes kakoe BpeMs IIOCIe Hadaja
BpaIlIeH!sI BEKTOP MOJIHOTO YCKOPEHUSI TOYKHU Ha 00018
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Koseca OyneT cocTaBisaTh yron 6 = 45° ¢ BekTopom
CcKopocTH?

5. HeOonpoe Ten0 HAYMHAET CKOJIB3UTH C
HAKJIOHHOM IUIOCKOCTH C VYIJOM TpU OCHOBAHHUH
a = 45° . Koadumuent TpeHUss MeXIy TEIoM U
noBepxHocThio kiauHa W = 0,28. Kakoii nyTh BHOJb
HAKJIOHHOM IIJIOCKOCTH MPOUJIET TEJIO Yepe3 2 C MOcCIIe
Hayaja IBUKEHUS?

6. Ha teno maccel m = 0,5 Kr, Haxoxs1eecs B
COCTOSTHUU TIOKOs, B MOMEHT Bpemenu t = (0 Hauana
JIeiCTBOBAaTh CHJA, 3aBUCANNAS OT BpPEMEHU Kak
F = kt,rne k = 0,3 H/c. Onpeaenuts myTh, KOTOPHIii
MIPOIILIO 3TO TEJIO 3a MepBbIe 2 C.

7. Ha omHOPOIHBIN CIUIOIIHON IUIMHAP MAaCChI
M = 0,4 kr u paguyca R = 0,2 M HamoTaHa Jerkas
HUTb, K KOHIy KOTOPOM MPHUKPEIUIEH TIPy3 Macchl
m = 0,3 kr . Haiitu yrioByro CKOpPOCTh UWIUHIpPA
yepe3 t = 2 ¢ mocie Havaja JBIWKeHUus. TpeHuem B
OCH LIWJIMH/Ipa peHeOpeyb.

8. Yactuma maccet my; = 0,1 Kr, ABMXKymIascs
CO CKOpPOCThIO vV =3 M/C , WUCOBITAIA YIOPYyroe
COyapeHUe C IIOKOMBIUEHCS YaCTULEH  MacChl
my, = 0,2 kr . Onpenenurs KaKyl0 KHHETUYECKYIO
SHEpPrut0 mpuolpena BTOpas YacTHIlA, €CIU TepBas
OTCKOYMJIa TIOJ TPSIMBIM  yIJIOM K  CBOEMY
MepPBOHAYAILHOMY HAIPABIICHUIO.

9. OpnHoponHblil cTepkeHb Macco M = 5 kr,
PACIIOJIOKEHHBIM  BEPTHUKAIBHO, MOXET BpaIIAThCA
BOKPYT OCH, IIPOXOJSILEH Yepe3 €ro BEpXHUi KoHel. B
CpeIMHY CTep>KHsS momajaaer mynst maccod m = 10,
JNeTsmas TOPU30HTaIbHO co ckopocThio v = 103 M/c,
n 3actpeBaeT B HEM. OmnpeneauTs KUHETUYECKYIO
SHEPTHI0 CTEPXKHS cpasy Mocie yaapa.

10. Ha Bpamaromyrocsi miatdopMy ¢ MOMEHTOM
uHepuuu Iy = 2 Kr-M?2  CTaBAT CHMMETPUYHO OCH
BpareHus: mwmHAp. [Ipu 3TOM yrioBas CKOpPOCTh
YMEHBIIAETCA 0T Wy =5¢ ! g0 w=4c 1. Yemy
paBHa DHEPIUsl BPAIaTeILHOTO ABMKEHUS TUIaT(HOPMBI
BMECTE C HWJIUHAPOM?

11. YacTuma COBEpILIAET rapMOHHUYECKHE
konebanust mo 3akoHy x = Asin(wt+ ¢,) . Ha
paccTOsSHUU X; = 5CM OT TIOJOXKEHUS PaBHOBECHS
JacTUIla HMMeeT CKOpocTh V; =8cM/c , a Ha
paccTosHUU X, = 3 cM ee ckopocTh v, = 10 cMm/c.
Halith  1OUKIMYEeCKyr0  4acTOTy M aMIUIUTYAY
KoJIe0aHUM YaCTHUIIBL.

12. Tllpu  crnokeHUH JBYX  TapMOHHUYECKUX
Kojie0aHUN OJHOTO HAampaBiIeHUS pPE3yIbTHPYIOIIee
KosiebaHue TOYKH nMeeT BUJ x =
acos1,6tcos38t, rne t BBIPAKEHO B CEKYHJaX.
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HaiiTi KpyroBble 4acTOTHI CKJIa/IbIBAEMbIX KosieOaHUil
B IIepHOJ] OMeHUuH.

13. Tonkwuii 06pyu panuycom R = 1 M noxgemiexn
Ha BOUTHIN B CTEHY I'BO3/b U KOJIEOJIETCS B IJIOCKOCTH,
napamienbHoi creHe. Onpenenuts nepuos T mambix
3aTyxaroumx KojiebaHui oOpyda, eciau K03 UIIUESHT
saryxanus 3 = 0,7 ¢,

14. Me30oH, BXOIAIIMHA B COCTaB KOCMHYECKHX
Jy4eil, ABUKETCSI CO CKOPOCThIO, cocTaBistoniend 95%
OT CKOpOCTH cBeTa. Kakoil mpoMeXyToK BpEMEHH I10
yacaM 3e€MHOro HaOroJaTenss COOTBETCTBYET OJHOM
CeKyHJIe COOCTBEHHOTO BPEMEHH Me30Ha?

15. B coOcTBEeHHOH CHCTEME OTcueTa CTEpP)KCHb
pacmojyoXkeH IMoa YrioM @, =45° k ocu X wu
JBUKETCSI B TMOJIOXKUTEIILHOM HAIpPaBIEHUU 3TOH OCH
co ckopocThio v = 2,4 - 108 mM/c. Ilox kakum yriaom ¢
OH OyZeT pacmoNoXeH 10  OTHOUICHHIO K
COOTBETCTBYIOIIEH ocu Juis  HaOmomarens B
nmabopaTopHO# cucTteMe otcuera’?

16. PenaTuBucCTCKMIA AJICKTPOH HMeeT
KuHetndeckyr 3Hepruto T, = 0,34 M3B. Onpenenuts
CKOPOCTh, C KOTOPOH OH JBMKeTCs. CUUTaTh SHEPTUIO
IIOKOSI DJIEKTPOHA mec2 = 0,511 MsB.

17. Onpenenutb CKOPOCTh MOJIEKYN a30Ta, MpHU
KOTOpOM  3HaueHue  (QYHKIUU  pacHpelieeHUs
Makcemia npu  temmnepatrype T; = 400 K Oyner
TaKUM JKe, Kak 1 Juig Temreparypsl T, = 500 K.

18. Cpennsist CKOPOCTh MOJIEKYJI HEKOTOPOTO ra3a
npu temneparype T = 292 K Oosnbiie ux Haubonee
BeposiTHOM ckopoctn Ha Av = 50 M/c. Ompenenure,
4TO 3TO 3a ras.

19. HekoTopoe Koin4ecTBO MACAIBHOTO Ta3a Mpu
n30XopHOM oxjnaxzaeHun Ha AT; = 20K otrnaer
KOJMYecTBO TemioThl @ = 48k/lx , a npu
n3obapHom HarpeBanun Ha AT, = 10 K mnomydaer
Q, = 40k/xx . Onpegenure, CKOJIbKO CTEeHEHEH
CcBOOOBI UMEET MOJIEKYJIA 3TOTO Ta3a.

20. /Iea wMomns aproHa, HaXOJSIIETOCS IIPH
temneparype 300 K, agunaGatuyecku cxaiu Tak, 4ToO
o0veM ymeHbpmiwics B 3 pasa. Haiitu Temmepatypy
rocJie cxkaTus 1 paboTy, KoTopas Oblia coBeplIeHa Hal
ra3om.

21.B nByX OIMHAKOBBIX COCyJaX HaXOIUTCS
OJINHAKOBOE KOJMYECTBO raza IpH OJHUX M TeX XKe
ycrnoBusix. a3 B 00oux cocymax pacuimpsercs,
yBenuuuBas cBoil 00bEM B 4 pasza. B mepBom ciydae
MPOLECC MPOUCXOAUT H300apHUUECKH, BO BTOPOM —
u3zorepmuuecku. Haiiaure oTHoIeHne paboT B IEpBOM
¥ BO BTOPOM IIpoIieccax.

22. Yrnekucielii ra3 B koiuuectBe VvV = 0,8




Kon
HHAUKATOPa

Nunukatop JoCTHKEHUS
KOMIICTCHIINN

OneHouHble CpeaCTBa

MOJICH HarpeBaroT M300apUYECKU TaK, YTO €ro 00BhEM
yBenmuuuBaercas B N = 3,1 paza. Onpenenure
W3MEHEHHUE YHTPOIUU B TOM IPOIIECCe.

23. necanbHBI  OJTHOATOMHBIM Ta3 COBEpIIAET
[IUKJI, COCTOSIIIUNA W3 JIBYX H30XOpP MU JIBYX H30TEPM.
HaunOosnpiiass ¥ HauMeHbIIAs TEMIEPaTyphbl ITHMKIIA
coctapisitor T; =400K wu T,=300K , a
HanOonpii 00beM B N = 4,5 pa3a mnpeBblIIacT
HauMeHbImi. Onpenenute KOIPPUIMEHT TOJIE3HOTO
JEMCTBHUSA TAaKOro LMKJIIA.

24. Tonkoe moONyKonbIOo paaumyca R = 10 cm
3apsikKeHO paBHOMEpHO 3apsiaoM ( = 1,4 uKn. Halitu
MOJYJIb HANPSHKEHHOCTH DJIEKTPUYECKOTO TOJs B
[EHTPE KPUBU3HBI 3TOTO MOJTYKOJIbIIA.

25. DIEKTPUYECKOE MOJIe CO3IaHO ABYMS
OCCKOHEYHBIMH ITapajlIeIbHBIMU TIACTHHAMM,
HECYITUMH PAaBHOMEPHO PACIIPEICICHHBIN 110 TLIOMIAIH
3apsJl ¢ TOBEPXHOCTHBIMH TUIOTHOCTSAMU 01 = —1
uKn/mM? u o =4 K/Mm. Onpenenutb
HANPSDKEHHOCTH TMOJIST MEXK/TY TUIACTUHAMH M BHE
IJIACTHH.

26. [TpocTpaHcTBO MEXTy OOKIaIKaMH IIJIOCKOTO
KOHJIEHCATOpa 3allOJIHEHO MOCIE0BATEIbHO TpeMs
JUDJICKTPUIECKUMU CIIOSIMH ¢ TomuHamu 0y, do v d3 u
C TPOHUIAEMOCTAMHU &, & U &. [lnomanp kaxmoi
oOkIagky paBHa S. HaiiTh eMKOCTh KOHJIEHCATOPA.

27. DIIeKTpOoH JIBIDKETCS B OJHOPOTHOM
MarHUTHOM TIOJie C WHAYyKLIHEH B = 18 mTxa mo
BUHTOBOM JIMHUH, paaunyc R koTopoii paBeH 2 cM, a mar
h = 15,6 cm. Omnpenenuth nepuon T oOpareHus
AJIEKTPOHA U €T0 CKOPOCTh L.

28. JIBa OeCKOHEYHO JIMHHBIX MPSMBIX MPOBOJA
CKpEIIeHBI Mo/ MPSAMBIM yriioM. [1o TpoBogaM TeKyT
Toku I3 = 26 A u I, = 15 A. Paccrosaue  Mmexay
npoBogaMu paBHO 20 cMm. Omnpenenutb MarHUTHYHO
MHAYKIHIO B B TOUKe, OAMHAKOBO yJaIEHHON OT 000UX
MIPOBOTHHKOB.

29.B omHOpPOOHOM  MarHUTHOM TMOJE€ C
unaykaueir B = 0,2 Tan paBHOMepHO ¢ 4acToTOM V =
360 muH © Bpamaercsi pamka, comepxkamas N = 400
BUTKOB IUIOMAA6I0 S = 50 em?. Och BpAICHUS JICKUT B
IUIOCKOCTH PAaMKH U TEPIeHIUKYIsApHA JIHHHSIM
uHaykuu.  Onpenenuth  MakcumanbHyto  OJIC
WHAYKIHHA  Emax , BOSHUKAIOMIYIO B PAMKE.

30. CkobKO METpPOB TOHKOTO TMPOBOJA HAJO
B3STh JIJI U3rOTOBJIEHM cojieHoua JUTHHEI lg = 80 cm ¢
MHAYKTUBHOCTHIO L = 0,2 MI'H, ecriu [uaMeTp ceueHus
COJICHOM A 3HAYUTEIHLHO MEHBIIE €r0 JJIUHBI?

31. KonebaTtenbHplii KOHTYp UMEET eMKOCTh C =
10 mx®, uaaykTuBHOCTE L = 25 MI'H W akTHBHOE




Kon Nunukatop JoCTHKEHUS

OneHouHble CpeaCTBa
HHJUKaTOopa KOMIICTCHII N

COINIPOTHUBIICHUE R = 1 Om. Yepe3 CKOJIBKO
KoJIe0aHWH aMIUTUTya TOKa B OTOM KOHTYype
YMEHBIIUTCSA B € pa3?

32. K cetu ¢ neiictByromum Hanpspkeauem U = 70
B MOIKJIFOUMIIH KaTYIIKY, WHIYKTUBHOE
conpotuBiieHue kotopoit X = 40 Om u umneganc Z =
50 Owm. Haiitm pasHOoCcTh (a3 MeXAy TOKOM U
HaIpsDKEHUEM, a Takke TEIJIOBYHD  MOIIHOCTD,
BBIJIETISIEMYIO B KaTYIIKE.

6) HOpﬂ)IOK NMpoBEACHUA l'lpOMe)KyTO‘IHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OICHUBAHUA:

CornacHo yueOHOMY IUIaHY BUAAMU IPOMEXKYTOUHON aTTecTaluu No aucuuminye «duszuka»
SIBIISTIOTCSI /IBA 9K3aMEHA, 3a4eT M 3a4eT C OLEHKOW. DK3aMEeHbI IPOBOIATCS B YCTHOU (hopMe T10
9K3aMEHAIIMOHHBIM OMiIeTaM, KaX /bl U3 KOTOPBIX COJEPHKUT JiBa TEOPETUYECKUX BOIPOCca U
OJTHO MIPAaKTUYECKOe 3a1aHue (3aauy). TeopeTndeckre BOMPOCH MO3BOJISIOT OLEHUTH YPOBEHb
YCBOEHHsI 00YyYarOUIMMHUCS 3HAHUM, a TPaKTUYECKUE 3a/JaHHsI BBISBIIAIOT CTETIEHb
c(OPMHUPOBAHHOCTH YMEHHH U BIAJCHUN. 3a4€T MPOBOAMUTCS B BHJIE COOECETOBAHMS 10
TEOPETUYECKUM BOIPOCAM.

Ilokazamenu u Kpumepuu OUeHUBAHUA IK3AMEHA U 3a4ema ¢ OUEHKOIL:

— Ha OLIEHKY «OTJINYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOJHSAET MPAKTUYECKHE 3ajaHNsl, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYAIHSIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPYAHEHUS MPH BBIIOJIHEHUH NPAKTUUECKUX 3aaHUH,
nepeHoce 3HaHWK M YMEHHW Ha HOBBIE, HECTAHJAPTHBIE CUTYaIlHH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOrOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN JTOITYCKAIOTCS
OLIMOKH, IPOSIBIIETCS] OTCYTCTBUE OT/AEIbHBIX 3HaHUI, yMEHUI, HaBBIKOB, 00yJaroLuiics
UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHECHUS TIPH ONIEPUPOBAHUH 3HAHUSMH U YMEHHSIMH TIPH UX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJIbHO» (2 6ata) — o0ydaromuicss AeMOHCTPUPYET 3HaHUS He
6osee 20% TeopeTUYECKOro MaTepuaa, I0MyCKaeT CyleCTBEeHHbIE OIIMOKH, HE MOXKET MoKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIIECHHS MPOCTHIX 3ajad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHS Ha
YPOBHE BOCTIPOU3BENICHHS U 00BSICHEHUSI HH()OPMAITHH, HE MOXKET IMOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKU PELICHUs MIPOCTHIX 3ajau.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OIICHKY «3a4TeHo» (3-5 0aiioB) — 00yyaronuiics MoKa3biBaeT CHOPMUPOBAHHOCTh
KOMITETEHIIMIA, HaJTM9Me TBEPAbIX 3HAHUH MPOrPAMMHOTO MaTepralia, paMOTHOE U JIOTHYECKOe
U3JI0KEHHE MaTepuaia mpyu OTBETE, JOMYCKAIOTCS He3HAUUTENIbHBIE OITHOKH, YBEPEHHO
UCTIpaBIIsIEMbIE TI0CIIE JOMOJHUTEIbHBIX BOIIPOCOB, IPABUIIbHBIE IEHCTBUS IPU AEMOHCTPALIUU
YMEHUI U HAaBBIKOB.

— Ha OILIEHKY «He 3auTeHo» (1-2 6ajia) — 00yJaromuiicst MOKa3bIBaeT, YTO PE3yIbTaT 00yUECHHUS
HE IOCTUTHYT, KOMIIETCHIIUU HE C(OPMHUPOBAHBI, HE MOXKET NPEAbSIBUTH 3HAHUS HA YPOBHE
BOCIIPOU3BECHUS U 00BACHEHHs NH(OPMALIMH, 1aXKe C TIOMOIIbIO HAaBOAALIMX BOIIPOCOB, HE
CHOCOOEH MPOJEMOHCTPUPOBATH YMEHUS U HABBIKU MIPU PELICHUU MPOCTEHIINX 3a/au.




