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Pabouyas nporpamma cocrasiena Ha ocaoBe ®I'OC BO - GakanaBpuar 10 HalpaBJIeHHIO
noarotoBkd 11.03.04 Dyiektponuka ¥ HaHOAJIEKTpoHHMKa (mpuka3 MunoGpuayku Poccuu or
19.09.2017 r. Ne 927)

PaGouas mporpamMma paccMoTpeHa u 0400peHa Ha 3aceaniu kKadeapsl Ou3uku
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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl DOHU3UKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKan/IC

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
yueOHOM roy Ha 3acenanuu kapeapsl Dusuku

[Iporokonm oT 20 . Ne
3aB. kadeapoii M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu kadeapsl Du3uku

[Iporokom ot 20 . Ne

3aB. kadeapoii M.E.KpKmec

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHnu Kadeapslr DOU3UKK

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enpto ocBoeHust aucuUIIUHBL «Du3nkay sBisercs GOpMHPOBAHHE Yy O0yUYAIOLTUXCS
aJICKBaTHOM COBPEMEHHOMY YPOBHIO 3HAHWN HAyYHON KapTUHBI MHpa, a TaKXKE pPa3BUTHE
CIIOCOOHOCTH TMPUMEHSTH OCHOBHBIEC TOJIOKEHMS, 3aKOHBI W METOJIbl KJIACCHYECKOW u
COBPEMEHHON (M3MKH U COOTBETCTBYIONIUH (DU3MKO-MATEMaTHYECKUM amnmapar I PEIIeHUs
TEOPETUYECKHX, MPUKIIATHBIX U MPAKTUICCKUX 33]1a4, BO3HUKAIOIIUX B X0 MPOo(hecCHOHATBLHOM
JIESATEeTLHOCTH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

Juctmuimaa dusnka BXOIUT B 0053aTENIbYIO YacTh y4eOHOTro TUiaHa 00pa30BaTeIbHOM
POTPaMMBI.

Jnsi  W3ydeHuss  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

®usnka, Maremaruka, Xwumuss u  HHpopmatuka B oObeme  cpemHeit
00111600pa30BaTEIIbHON IIIKOJIBI.

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

Pu3nYECKUE OCHOBBI IIEKTPOHUKHU

Marepuainsl ¥ 23JIEMEHTBI JIEKTPOHHON TEXHUKH

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

®u3nKa KOHJICHCUPOBAHHOI'O COCTOSHHUS

Mertposiorus u cpeacTBa U3MEpEeHUn

OcHOBBI 00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX

Pacuer aneKTpOHHBIX CXeM

DNEeKTpUYECKUE MAITUHBI

Hanosnekrponuka

MarHuTHBIE 3JIEMEHTBI JJIEKTPOHHBIX YCTPOMCTB

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbraTe OCBOEHMSI JUCHMIUIMHBI (MOIyJsi) «@Pu3nka» 0O0y4aromuiicss TOJKeH
o01agaTh CleyoIUMU KOMIETEHIUSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnoco0eH HCHONb30BaTh IOJIOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HayK H
MaTEeMaTHKH JUIs pellieHus] 3a1a4 WH)XEHEPHOM 1€ TeIbHOCTH

OIIK-1.1 [Tpumensier ¢puznUeckue 3aKOHbI 1 MATEMAaTHYECKHUE METOIbI JJIS PEIICHUS
3aJa4 TEOPETUUECKOr0 M MPUKIIATHOTO XapaKkTepa
OIIK-1.2 Hcnone3yer 3HaHus (U3MKU U MATEMAaTUKH TIPU PEHICHUH MPAKTHUYECKUX

3aaa4




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh JUCHHILTUHBI cocTaBisieT 14 3auetHpix enuuuil 504 akaa. 4acos, B TOM

HHUCJIC:

— KOHTaKTHasi pabota — 367 akaj. 4acos:
—aynuTtopHas — 356 akaj. 4acos;
— BHeayautopHas — 11 akaj. yacos;

— caMmocTosTeapHas padboTa — 65,6 akaj. 4acos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac

dopma aTTeCTalH - 3K3aAMEH, 3a4YET, 3a4YET C OLEHKOMN

AynutopHas s e
o | woHTakTHAA pabota E 3 Dopma TeKyIero
=
g B aKaJl. yacax o Bu KOHTPOJISt
Pazpmen/ Tema 3 (B axaj. uacax) =l A . p Kon
S 3 ©|CcaMOCTOSTEIBbHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 3 = . | xommeTeHIMK
@) g £ paboTsI MIPOME)KYTOYHOM
Tex. mab. | MpaKT. z'g aTTecTaluu
3aH. 3aH. |[O o
1. Mexanunka
[TpopaboTka
nexiuil, pemenue | MaauBuayansHas
1.1 Kunemartnka HUHJMBUTy ATbHBIX 3agaya Ne 1,
MOCTYIATEIBHOTO u 4 421 1 [3amau, moaroroBka| kosutokBuyM Ne 1, OIIK-1.1
BpAaIIAaTEIbHOTO JIBIKCHHUS K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 1
pabore
IMpopaboTka
1 JICKLH, pelieHne
WHIUBUAYATbHBIX
FUHBILLY Otuer 1o
3aj1a4, IIOArOTOBKA
71a00paTOPHBIM
K BBITIOJTHEHHUIO U
paboram Ne 3 u 4,
1.2 JuHamuka 06paboTka
MOCTYNaTeILHOTO u 8 14/51 4 4,5 €3yJbTaTOB HHAHBHIYabHbIC OIK-1.1,
Y ! pesy 3agayn Ne 2 u 3, OIIK-1.2
BPAIIaTeIbHOTO IBIKSHUS 7Ta00paTOPHBIX
KOJTIOKBUYM Ne 2,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1
KOJUTOKBUYMY H
KOHTPOJIbHOU
pabore




[IpopaboTka
TEKIUH, penienne
WHUBUAYAITbHBIX

Ortuer no
3aj1ad, IIOJIr0TOBKA N
nabopaTtopHOn
K BBIITOJTHEHHIO U
pabote Ne 1,
00paboTka
1.3 3akoHBI COXpaHEHHS B HWHJIMBU]TyaIbHas OIIK-1.1,
8 | 10/41 4 3,2 pe3yJbTaToB
MEXaHUKE 3agaya Ne 4, OIIK-1.2
1abopaTopHBIX
KOJIOKBUYM Ne 3,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1
KOJUIOKBHYMY U
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIIUH, perieHne
WHIUBUAYaITbHBIX Oruer o
3aJ1a4, MOArOTOBKa
1abopaTopHBIM
K BBITIOJIHEHUIO U
06patorKa pabotam Ne 5 u 7,
1.4 Mexanunueckue 12 | 12511 | aom | a5 eszILTaTOB WHIUBUTy aJIbHBIC OIIK-1.1,
KOJICOAHUS M BOJIHBI ' pesy 3amaun Ne 5 u 6, OIlK-1.2
1a00paToOpHBIX
KOJIOKBUYMBI Ne 4
pabor,
U 5, KOHTPOJIbHAS
MOJITOTOBKA K
pabota Ne 2
KOJUIOKBHYMY U
KOHTPOJIBHOM
pabote
IT
pqpa60TKa NunuBunyanpHas
JIEKLUi, peleHue
15 PengruBucrckas HUHJUBUTy ATbHBIX sanasa Ne 7,
) 4 221 1 KOJUTOKBUYM Ne 6, OIIK-1.1
MeXaHUKa 3aj1a4, IIOArOTOBKA
. KOHTPOJIbHAS
K KOHTPOJIbHOU
pabora Ne 2
pabore
HWroro no pazneny 36 [36/1411| 18/61 | 14,2
Hroro 3a cemectp 36 |36/1411] 18/61 | 14,2 9K3aMeH
2. MonekynsapHas ¢usuka Hu
TEPMOANHAMUKA
IMpopaboTka
JICKLHH, pelieHne
WHIUBUAYATbHBIX Or4er 1o
3aj1ad, IIOIrOTOBKA .
K BBITIOJTHEHUIO U AabopatopHoi
2.1 Cratuctuyeckas (u3mka pabote Ne 11,
n o6paborka WHIMBUIYaJIbHAS OIIK-1.1
6 6/211 | 421 4 pe3yabTaToB Y .
MOJIEKYJIAPHO-KUHETUYECKAs 3amaya Ne 1, OIIK-1.2
1a60paTOpHBIX
TEopHsl KOJUTOKBUYM Ne 1,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 3

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore




[IpopaboTka
TEKIUH, penienne

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

HHINBUTyaIbHBIX Ortuyert Mo
3aj1a4, MOJIrOTOBKa| J1a00paTOPHBIM
K BBIIIOJTHEHUIO U | paboTtam Ne 14 u
00paboTka 16,
OIIK-1.1,
2.2 TepMoIiHAMUKA 6 10/41 | 6/21 6 pe3yJIbTaTOB WHMBUTy JIHBIC OIK-1.2
1abopaTopHBIX 3amaun Ne 2 u 3, '
pabor, KOJIJTOKBUYMBI Ne 2
MMOJTOTOBKA K U 3, KOHTPOJIbHAS
KOJJIOKBUYMY H pabora Ne 3
KOHTPOJIBHON
pabore
ITpopaboTka
JICKIUI
2.3 dusnka peanbHBIX ra3oB 1o, :O;IOBK,B. K Konnoxeuym Ne 3,
' vp 4 421 | 0,5 A KOHTPOJIbHAS OIIK-1.1
M KHUIKOCTEH KOJJIOKBUYMY H
. pabora Ne 3
KOHTPOJIbHOM
pabore
Hroro no pazaeny 16 | 16/61 | 14/61 | 10,5
3. DIEKTPUYECTBO U MarHeTU3M
ITpopaboTka
nekuui, perienue | UaapuBuayanbpHas
HHIUBUTyaJIbHBIX 3amaua Ne 4,
f{lolne IMEKTPOCTATHIECKOS 4 421 4 |3aga4, noarotoBKa| KomokBuyM Ne 4, OIIK-1.1
K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHOM pabota Ne 4
pabore
[IpopaboTka
JIEKIUH, pelieHne
HHIUBUTYaIbHBIX Oruer o
3a7ia4, MOArOTOBKA .
nmabopaTopHOit
K BBIITIOJTHEHHUIO U
06paborKa pabote Ne 26,
3.2 DNEeKTPOCTATUYECKOE P WHIMBUIyaJIbHAS OIIK-1.1,
3 421 2 2,5 pe3yJIbTaTOB
II0JIE B BEILIECTBE 3amaga Ne 5, OIIK-1.2
71a00paTOPHBIX
KOJUTOKBUYM Ne 5,
pabor,
KOHTPOJIbHAS
2 MOJIFOTOBKA K
pabora Ne 4
KOJJIOKBUYMY H
KOHTPOJIbHOU
pabore
IMpopaboTka
JIEKLHH, pelieHne
HHIUBUAYTbHBIX Oruer 1o
3a1a4, IOArOTOBKA .
nabopaTtopHOi
K BBIIOJHEHMIO U
oBpaboTka pabote Ne 23,
3.3 5 TTocrostHHBIH 3 611 | aom | a2 De3yIIHTATOB WHMBUTyalIbHAS OIIK-1.1,
SIEKTPUIECKUI TOK 3aqaua Ne 6, OIlK-1.2
1a60paTOpHBIX
KOJIIOKBUYM Ne 6,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 4




3.4 MarsauTHoe 0JIC B

[IpopaboTka
TEKIUH, penienne
WHUBUAYATbHBIX

WnnuBunayansHbie
3agaun Ne 7 u 8,

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

4 421 | 2,5 [3amay, moarotoBka| KoJuIOKBUYyM Ne 7, OIIK-1.1
BaKyyMe H B BEIIECTBE
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 5
pabore
[IpopaboTka
TEKIUH, penieHne
WHUBUAYAITbHBIX Or4er o
3aj1a4, IIOJIr0TOBKA N
nabopaTtopHOn
K BBITIOJIHCHUIO U
oBpaboTka pabote Ne 28,
35 OJeKTpoMarHuTHas 2 6/41 4 45 Pe3yBTATOB HMHAWBHyaJIbHAs OIIK-1.1,
WHTYKIHS HA6OPATOpHBIX 3amaua Ne 9, OIlK-1.2
§a60T KoJuToKBUyM Ne 7,
HOMOTOB’Ka < KOHTPOJbHAS
KOJUIOKBUYMY H pabora Ne 5
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIIWH, perieHne
WHIUBHUAYaIbHBIX Oruer mo
3aJ1a4, MOArOTOBKa .
nabopatopHon
K BBITIOJIHEHUIO U aGote Ne 27
3.6 DrekTpuyeckue o0OpaboTka P o
N WHAWBHTy JIbHAS OIIK-1.1,
KoneOaHusl W TepeMEHHBIH 4 4/21 4 4 pe3yIbTaToB sanaua Ne 10 OTIK-1.2
TOK 1a00paToOpHBIX A - '
pator KOJTOKBUYM Ne 8,
nororoma | XD
KOJUIOKBUYMY U p -
KOHTPOJIbHOU
pabore
Wroro no pazneny 20 [20/10M| 22/61 | 21,7
Hroro 3a cemectp 36 |[36/16M1|36/1211 32,2 SK3aMeH
4. BonHOBas W KBaHTOBAs ONITHKA
IMpopaboTka
JICKLHH, pelieHne
WHIUBUAYATbHBIX
3aj1ad, IIOrOTOBKA Oruer no .
J1a00paTOpHOI
K BBITIOJTHEHHUIO U
oBpaboTka pabote Ne 35,
4.1 OneKTpoMarHUTHbIE 3 4 6o | a1m 4 De3yIIHTATOB UHUBUlyallbHAsS OIIK-1.1,
BOJIHBI 1A60PATODHEIX 3amaga Ne 1, OIIK-1.2
ppa60Tp KOJUTOKBUYM Ne 1,
HOMOTOB’Ka < KOHTPOJIbHAs
padorta Ne 6




[IpopaboTka
TEKIUH, penienne
WHUBUAYAITbHBIX

K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

KOHTPOJIbHAS
pabora Ne 8

Ortuer 1o
3a/1a4, IOAr0TOBKa .
nabopaTtopHOn
K BBIIOJHEHHIO H
oBpaboTka pabote Ne 32,
4.2 WuTepdepentms 4 6ou | 6111 | 35 pe3yBTATOB HWHJIMBU]TyaIbHas OIIK-1.1,
CBETOBBLIX BOJH 3amaya Ne 2, OIIK-1.2
1abopaTopHBIX
KOJUTOKBHYM Ne 2,
pabor,
MMOJTOTOBKA K KOHTPOIIbHAA
pabora Ne 6
KOJJIOKBUYMY H
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIIUH, perieHne
HHIUBUTyaJIbHBIX Oruer o
3ajia4, MOAr0OTOBKA .
nabopatopHoOn
K BBIITOJTHEHHUIO U
oBpaboTka pabore Ne 34,
4.3 Jludpakius CBETOBBIX 4 6ou | s1u | 35 pesyIhTaTOB WHIUBUTyalIbHAS OIlK-1.1,
BOJIH 3ama4da Ne 3, OIIK-1.2
1a00paToOpHBIX
KOJTOKBUYM Ne 3,
pabor,
MOJTOTOBKA K KOHTPOIIbHAA
pabora Ne 6
KOJJIOKBUYMY H
KOHTPOJIBHOM
pabote
IIpopaGoTka
TEKINH, penieHne
HHINBUIYabHBIX Ortuer mo
3aja4, MOJIrOTOBKa| J1abopaToOpHBIM
K BBINOJTHEHUIO U | pabote Ne 36, 36A
06paboTka u 37, OIK-1.1
4.4 KBaHTOBasI ONTHKA 6 | 18/1U | 1821 | 6 pe3ynbTaToB WHAUBHUyaJIbHbIE .
OIIK-1.2
nmabopaTopHBIX 3agaqyu Ne 4-6,
pabor, KOJUTOKBUYM Ne 4,
MMOJITOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 7
KOHTPOJIbHOU
pabore
HWroro no pazngeny 18 | 36/71 | 36/51 | 17
HWroro 3a cemectp 18 | 36/71 | 36/51 | 17 3a4éT
5. KBaHToBas, aToMHas U siiepHAS
(buzuka
IMpopaboTka
nekuuii, permienne | UnaguBuayanbHbie
WHAWBUAYaTbHBIX | 3amaun Ne 1 u 2,
5.1 KBaHTOBast MeXaHHKa 4 8 4/11 | 0,3 [3amau, moarotoBka| KoyutoKkBUyM Ne 1, OIIK-1.1




[IpopaboTka
TEKIUH, penienne
WHUBUAYAITbHBIX

Ortuer no
3aj1ad, IIOJIr0TOBKA N
nabopaTtopHOn
K BBITIOJIHCHHUIO U
pabote Ne 42,
obpaGorka HMHAWBHyaJIbHAs OIlK-1.1
5.2 ®usuka atoma 8 6/31 | 4/11 | 0,5 pe3yJbpTaToB sanaa Ne 3, OIK-1.2
1abopaTopHBIX
KOJUTOKBHYM Ne 2,
pabor,
MOATOTOBKA K KOHTPOTbHAA
pabora Ne 8
KOJUIOKBHYMY U
KOHTPOJIbHOM
pabore
ITpopaboTka
JICKIIUH,
MOATOTOBKA K
BBITIOJIHCHHUIO U Ortuer o
00paboTka nabopatopHoOn
5.3 KBaHTOBas cratuctuka u 6 4o | 4 | 04 pe3ynbTaToB pabote Ne 44, OIIK-1.1,
(hu3mKa TBEpIOTO TENa nabopatopHbiX | kosmokBuym Ne 3, OIIK-1.2
pabor, KOHTPOJIbHAS
IMOJITOTOBKA K pabota Ne 9
KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIIUH, pelieHne
WHIUBHUAYaITbHBIX Otyer o
3aj1a4, MOArOTOBKa| J1abopaTopHBIM
K BBIIIOJTHEHUIO U | paboTtam Ne 51 u
o00paboTka 52, OTK-1.1
5.4 Slnepuas pusmka 8 7/41 4 0,9 pe3yJIbTaTOB WHIUBUTy aJIbHBIC Y
OIIK-1.2
nmabopaTopHBIX 3agaqyu Ne 4-6,
paodor, KOJUIOKBUYM Ne 4,
MOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 9
KOHTPOJIbHOU
pabore
[IpopaboTka
5.5 ®usuka 31eMeHTapHBIX o H:g:;;{’a < Komnoksuym Ne 4,
YacTHIl W  COBpPEMEHHas 4 1 0,1 A KOHTPOJIbHAS OIlIK-1.1
KOJUTOKBUYMY H
(usnyeckas KapTUHa MHUpPa . pabora Ne 9
KOHTPOJILHOU
pabore
HWroro no pazaeny 34 [ 179U | 17/31 | 2,2
Hroro 3a cemectp 34 | 1791 | 17/31 | 2,2 320
L T —— 124 125/46 | 107/26 65,6 DK3aMeH, 3aqu,u
4! )41 3a4eT ¢ OLCHKOMN




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus AUCUUIUIMHBI «DH3UKA» MPUMEHSIOTCS TPaJAWLMOHHAS U
MOJyJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTHH.

Hcnons3yroTes ciaeayomue BUbl ICKIAN:

BBOJ/IHAs JIEKLUS — B Hauyaje Kypca W B Hadaje KaxJ0oro cemecrpa (BBOIHBINH OJOK B
COCTaBE JICKITUH);

Jekuus-uH(popManus — B 3T0i popMe u3naraercsi OCHOBHas YaCcTh MaTepHaa;

0030pHas JEKIHs — B 3aKIIOYUTEIBHON YacTH M3YYEHHUs JUCIMILIMHBI, MOCBAIICHHOM
COBPEMEHHOM (U3MUecCKOod KapTHMHE MHUpa, a TakkKe IpU cUcTeMaTH3alMu U 000O0IIeHuU
OTJICJIbHBIX PA3/EIIOB;

poOJeMHas JIEKLIUs — UCIOJIb3YeTCsl KaK 3JIEMEHT B COCTaBe JIEKIMM, KOrja Iepes
CTYACHTAMH CTaBUTCS HEKOTOpas MpolOjieMa W TpeniaraeTcs HaWTH MOIXOAbl M IMYTH K ee
PELICHHUIO;

JeKIHUSA-KOH(PEPEHIMsT — HAy4YHO-TIPAaKTUYECKOE 3aHATHE C CHUCTEMOH JIOKJIAJ0OB Ha
3aJJaHHbIE TEMBI, I0ATOTOBJICHHBIX CTYIEHTAMH.

JEKIUSA-BU3yAIN3alusl — JIGKIUA C TPUMEHEHHEM (QHU3UYECKUX JIEMOHCTpaluuil ¢
OOBSICHEHUEM TPOUCXOMAIIMX SIBICHUHM, a TaKKe KOMIIBIOTEPHBIX CHUMYJSLUN MU y4yeOHBIX
(GuIbMOB.

Bce BubI eK1uil IpoBOJATCS C UCIIOJIb30BAHUEM MYJIbTUMEAUHHOTO 000PYA0BaHMUSL.

B xoje nmpakTu4eckux 3aHATHHA, KPOME TPAAUIIMOHHOTO OOBSICHEHHS TPETIOAaBATEIIEM Y
JIOCKH, HUCIOJIB3YETCsl ONEpeKarollas caMOoCTOsTeNbHas padoTa CTYyJEHTOB, KOIJa UM 3apaHee
pa3faroTcs OTHENbHBIE 33/aud, B KOTOPBIX OHU JOJDKHBI pa3o0paThCs CAMOCTOSTENBHO U
OoOBSICHUT, uX pemieHue rpynmne. Kpome Toro, mnpakTtukyercs mnpobiiemMHoe oOyueHue,
pa3BHBAIOIIEE MCCIIE0BATENLCKUE HABBIKM CTYJEHTOB U IO3BOJISIOLIEE UM IO/ PYKOBOACTBOM
IpernoiaBaTesis HailTH MMy TH peLIeHus 3a1a4n UIU IpoOIeMBl.

CemHuHapCKue 3aHATUS BKIIOYAIOT B ceOS Takue MeETOAbl OOY4YeHHs, Kak ydeOHas
JUCKYCCHSI, B X0/I€ KOTOPOH CTYAEHTHI U3JIaraloT CBOE MHEHUE U OOMEHHMBAIOTCS B3IJIaMH Ha
npobiemy, sBpUcTHUEcKas Oecesla, CTUMYJIHMPYIOIIas KOJUIEKTUBHOE MBIIUIEHHE U COBMECTHBIN
MOMCK OTBETa Ha c(hOPMYJIMPOBAHHBIN BOIIPOC WM 33]auy, a TAKKe UHIUBUAYyalbHOE 00yUeHue,
KOTJla CTYZICHTaM BBIJIAIOTCS 3aJJaHUs C YIETOM X UHUBHIyaJIbHBIX OCOOEHHOCTEH.

[Mpu npoBeneHUM ITAOOPATOPHBIX 3aHATHI MpaKkTUKyeTcss pabora B komauue (2-4
YeNoBeKa) U ucrnosb3oBanue | T-MeTo10B 11 00pabOTKHU pe3yIbTaToB J1a00paTOPHBIX padoT.

6 Y4eOHO-MeTOAUNUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Jemunuenko, B.W. ®usuka [Dnextponnsiii pecypce] : yueonuk / B.U. [lemumuenko,
N.B. lemuauenko. — 6-e u3z., nepepad. u non. — M.: UHOPA-M, 2016. — 581 c. — Pexxum
noctyma: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnenoB, C.M. ®usuka: Mexanuka. MexaHU4eckne KoieOaHUS W BOJHBEIL
Mosekymsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHsIii pecype] @ Yuebnoe mocobue / C.1.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yueOnuk: HUL] UH®PA-M, 2014. - 248 c. —
Pesxnm JOCTyTIa: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

3. Kysnenos, C.1. ®uznka: OCHOBBI AIEKTPOJMHAMUKHU. DIIEKTPOMAarHUTHBIC



KoyieOaHus 1 BOJHBI [DieKTpoHHBIN pecypc] : Yuebnoe mocobue / C.M. Ky3uernos. - 4-e usn.,
ucnp. u jom. - M.: By3oBckuit yueonnk: HUL] MHOPA-M, 2015. - 231 c. — Pexum poctyma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyszneuo, C.M. ®duszuka. BomnoBas ontuka. KBaHTOBas mnpupona H3IydEHUSI.
DJIeMeHTBl aTOMHOM U saepHo Gusuku [DaekTponHslii pecypce] @ Yueb. noc. / C.1. Ky3uenos,
AM. Jlunep - 3-€ uzn., nepepad. u gom. - M.: By3os. yue6.: HULl UH®PA-M, 2015 - 212 c. —
Pexum JIOCTyIIA: http://new.znanium.com/bookread2.php?book=438135 - ISBN
978-5-16-100426-5

0) JJlomotHUTeILHASI TUTEPATypa:

1. Upomos, N.E. 3agaun no obiueii ¢pusuke [Tekcr] : yued. mocobue / M.E. Upomos. —
12-e wzn., crep. — CII6.: Jlanw, 2007. — 416 c.: win. — (YueOHuku it By30B. CrenmanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. Bamaunuk no ¢usuke [Tekct] : y4e6. mocodue / A.I'. Ueptos, A.A.
BopobbeB. — 8-¢ uzn., mepepab. u mon. — M. . @usmariut, 2008. — 640 c.: mn. — ISBN
9875-94052-145-2.

3. ®u3uKa TBEpJOro Teia, aTOMa U aTOMHOTO sjpa [DJICKTPOHHBIH pecypc| : ydeOHOe
noco6ue [ By30B] / C.A. ByrakoB [u ap.] ; MarauToropckuii roc. TeXxHundeckuii yu-T um. I, U.
Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.ndf&view=true

B) MeTtoanyeckune yKazaHus:

1. Mexanuka. MonekynsapHas (GU3MKa U TepMOJMHAMMKa [DJIEKTpOHHBIN pecypc] :
naboparopusiii npaktukym / E.H. Acranos, 3.H. Boruera, JI.C. [lomwkenkoBa u ap. ; MI'TV. -
Maruautoropck @ MITY, 2016. - 3arm. ¢  turyn. odkpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTpocTtaTMKa W TOCTOSHHBIH TOK [DIIEKTpOHHBIN pecypc] :
npaktukyMm / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T 3HEpreTHKH U
aBToMaTHku, Kad. ¢muku. - Marautoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. Casuenko, lO.U. Ilepemensblii TOk [DnekTpoHHBIM pecypc] : J1abopaTOpHBII
npaktukym / FO.1. CaBuenko, O.H. BocrpoknyroBa, H.1. Mumenesa ; MI'TY . - Marauroropck
: MI'TY, 2018. - 3arum. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypChI:

IIporpammuoe obecnieyeHue

Haunmenosanue 10 Ne norosopa Cpoxk JIeHCTBYS JIUIICH3UH
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional
7Z1p ¢B0001HO pacnpocTpaugemoe I10 0eccpoyHO
FAR Manager ¢B0001HO pacnpocTpansgemoe 110 0ecCpoOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBbI
| HasBanue kypca | Ccpuika




Hamuonanbuasa
nHGOPMAIIMOHHO-aHAIUTHYECKAs URL.: https://elibrary.ru/project_risc.asp
cucteMa —  Poccuiickuii  MHIEKC

ITouckoras cucrema Axagemuss Google

(Google Scholar) URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - EmuHoe

URL.: http://window.edu.ru/
OKHO JOCTyIna K HH()pOPMAIHOHHBIM

DJNEeKTPOHHBIE pecypchl  OHOIMOTEKH
MI'TY um. I'.1. HocoBa
9 MartepuajibHO-TeXHHYecKoe ofecnevyeHne TUCIHUTLIHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:




YyeOHBIC ayAWTOPUU IS TPOBEACHUS 3aHATHH JIGKIMOHHOTO THma. (OCHaIeHue:
MynbTUMEIUIHbBIE CPEICTBA XPAaHEHHUS, IEPeIau U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauropus Ui NPOBEACHUs J1abopaTOpHbIX paboT: Jlaboparopus MeXxaHUKH,
MOJICKYJISIpHOM  ¢u3uku U TepmonuHamukH. OcHamenue: JlaGopaTtopHble YCTaHOBKH,
U3MEpUTENIbHBIE PUOOPHI 1715 IPOBEAECHUS 1a00paTOPHBIX padoT:

1. bBanuctuueckue MassTHUKHU.

2. Mastauk OGepoOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JIaboparopHasi ycTaHOBKA JUIsl MCCIICAOBAHMSI paclpe-aesieHUs] TEPMOIEKTPOHOB T10
MOJIYJIFO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa JUIs OIpEICNICHUs] TMoKaszaTene anmabaTel y METOIOM
Knemana u /lezopma.

7. JJaboparopHasi yCTaHOBKaA JUIsl TPOBEPKH 3aKOHA BO3pPACTAaHUS SHTPOIHHU B IpOLIECcCe
I dy3un ra3oB Ha MOJIEIIU ITEPEMEIINBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKA JJIsl IPOBEPKH 3aKOHOB BO3PACTAHUS SHTPOIHH B IPOIECCEe
TeriooOMeHa.

9.YcranoBka naboparopHas [UIS HW3yYEHHUS 3aBHCHUMOCTH CKOpPOCTH 3ByKa OT
temrepatypsl "MO-C3-M"

10. VYcranoBka mabopaTtopHasi JUIsl HCCIEIOBaHHS TEIUIOEMKOCTH TBEPAOTO Tea
"M®-TET-M".

11. YcranoBka nabopaTopHas [Uisl ONpeAeSeHUs] YHUBEPCAIbHOW Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHBIA HHCTPYMEHT.

VYuebHas aymuTopust JUIS TPOBEACHHUs JlabopaTropHbBIX pabot: JlabopaTopwus
aneKkTpuuecTBa M ontuku. OcHamienue: JIabopaTopHble yCTaHOBKH, U3MEPHUTEIbHBIE MTPUOOPHI
JUTSI IPOBEJICHUS 1a00paTOPHBIX paboT:

1.JIaGopaTopHasi ycTaHOBKaA JJISl UCCIIEIOBAHMS 3JIEKTPOCTATHUECKOTO TOJIS ¢ IIOMOUIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKa JUIs IIYHTUPOBAHUS MIUJUTMAMIIEpMETpa.

3. YcraHoBka abopaTopHasi sl OTIpe/IeICHNs] HHIYKTUBHOCTH COJICHOM 1A U MAaTHUTHOM
IPOHHIIAEMOCTH.

4. YcraHOBKa JlabopaTtopHasi Ui M3Y4YCHHs PE30HAHCA HANPSKCHUHA W OINpEIesICHUS
UHIYKTUBHOCTH

5. JlaGopaTopHasi yCcTaHOBKA /ISl M3yYEHUs JUTMHBI CBETOBOW BOJHBI U XapaKTEPUCTUK
TU(PPaKINOHHOMN PEIETKH.

6. JlabGopaTopHas ycTaHOBKa JJIsl ONpPENEICHUs] pajnyca KPUBU3HBI JIMH3BI U JUTHHBI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJtel] HproToHa.

7. JlaboparopHasi yCTaHOBKa IJIsi OIPEIEIICHUS] KOHIEHTPAIlMA PAacTBOPOB caxapa H
MOCTOSIHHOM BpaIlleHUsI.

8. UcTOYHHMKY TUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Mara3un unayktuBaocteii Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynbtumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpad nByxkananbubiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYyeOHast aynurtopusi Uis TpoBeneHus jdabopaTopHbIX pabot: JlaGopaTtopus artoma,
TBEpJIOTo Tena, supa. OcHamenue: JlabopaTopHble yCTaHOBKH, U3MEPUTENIbHBIE TPHOOPHI 1715



MIPOBEICHUS JTAOOPATOPHBIX PabOT:

1.JIaboparopHas ycranoBka /st "M3yuenus BHemHero ¢porodddexra’.

2. YcTaHOBKa JUIsl U3y4YeHMs CIIEKTpa aToMa BOAOPOJA U OIpPENeseHHs] INOCTOSHHON
Punbepra.

3. YcranoBka 1abopaTopHas 71 ONIpeieIeHus TOTEeHIMalia BO30yKIeHHsI ra3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUI B BO3TyXeE.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynetumerpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

VY4eOHblE ayAUTOPUM JUIS TPOBEACHUS NPAKTUYECKUX 3aHSATUHA, TPYINIOBBIX U
UH/UBUYAIbHBIX KOHCYJbTAlUMH, TEKYLIEro KOHTPOJS M IPOMEXKYTOYHOH aTTecTalMu.
OcHnaiuenue: MIHTepakTuBHas 10CKa, IPOEKTOP. Jlocka, MyJIbTUMEUIHBIN IPOEKTOP, IKPaH.

ITomemienus 11 camocTosTenbHON paboThl oOyuatomuxcs. OcHamenue: [lepconanbHble
KomIiboTephl ¢ naketom MS Office, ¢ BeixogoM B MHTEpHET M € JAOCTYIIOM B AJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUS W OPOPHIAKTUYECKOTO OOCITYKMBaHUS  y4eOHOTO
obopynoBanus. OcHamienue: CTelaku A1 XpaHeHUs] y4eOHO-MEeTOINYECKON JOKYMEHTAlUH,
CTeJUTAXH W CeHdBl I XpaHeHHs Y4eOHOro OOOpYZOBaHUS, MHCTPYMEHTHI Ui PEMOHTA
000opyT0OBaHUS.



IIpnioxenne 1

Y4yeOHO-MeTOoANYECKOE 00ecTieYeHHe CAMOCTOSITEIbHOI padoThl 00y4aroIMXcst

[Io pgucrumuiune «®u3ukay MOpeLyCMOTpPEHAa  ayJAWTOpHas W BHEAyJUTOpHas

camMocTosITelIbHAs pabdoTa O0y4arommxcs. AyAWTOPHAs CaMOCTOSITeNIbHAs padoTa CTYACHTOB
BBINIOJHACTCS HAa J1a0OPAaTOPHBIX M MPAKTHUECKUX 3aHATHSX IO 33aHUIO MPENOJaBaTelis U MO
ero koHTpojeMm. OHa IpernonaraeT BHIIOIHEHUE JTJA00OPaTOPHBIX PadOT, c1ady KOJUIOKBUYMOB H
HaIlMCaHNue KOHTPOJIBHBIX Pa0oOT.

BHeayauTopHass camocTosiTenbHas padoTa OOYYalOUIMXCS 3aKJIFOYaeTcs B MPOPadOTKE

JIGKIMOHHOTO Marepuala, PEUICHMH WHAWBUIYAIbHBIX JIOMAIIHUX 33Ja4, MOJTrOTOBKE K
BBITIOJIHEHUIO JIAOOPATOPHBIX paboT, 00paboTKe pe3yabTaTOB 3TUX padoT, a TAKKE B OJATOTOBKE
K KOJUIOKBUYMaM U KOHTPOJIbHBIM paboTaM.

Ilpumepnvle sapuanmaol ayoumopHvixX KOHMPOILHBIX PAOOM .

Konmponvnaa pavoma Ne 1 «Knaccuueckas mexanuxkay

CrpaBeJIuBbI JIM CIEIYIONIUE YTBEPKICHUSA?

Al | BekTop MrHOBEHHOI CKOPOCTH COBIIAJACT [0 HAMPABICHUIO C BEKTOPOM IMEPEMEIICHUSI.

A2 | MOMEHT CWJIbl HE 3aBUCHUT OT TOUKH MPUTIOKEHHS CHIIBI.

A3 | B nosie koHcepBaTUBHBIX CHJI MOKHO BBECTH IOHSATHE MOTEHIIMAIBHOMN SHEPIUu.

A4 | 3akoH coxpaHEHHUS MOMEHTa UMITYJIbCa CBSI3aH C OAHOPOJHOCTBIO MPOCTPAHCTBA.

1)  [a, Bceraa 2) Her, Hukorma 3) HHorna crpaBeUIMBO, HHOT/IA HET

B1 | [IpsmonuHeiiHOEe NBM)KEHUE MaTEpUAIbHOM TOYKM ONMCHIBAETCS YPAaBHEHHUEM X = 3 —
4t? + 2t3 (M). YeMy paBHA CPEIHASA CKOPOCTh JBUIKEHUS TOYKH OT HAYaJbHOIO MOMEHTA
JI0 MOMEHTA BpeMeHHu t = 3 ¢?

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

B2 | Kpyruoe teno, umeroree gpopmy mosoit chepbl Maccoid m = 2 kr ¥ paguycoM R = 10 cm,
BpAII[aeTCsI C YIIIOBOW CKOPOCTBIO w = 2 ¢~ 1 BOKPYT OCH, IPOXOJIAMICH Yepe3 ero HEeHTp.
Kakyro paboTy coBepmiar cuiibl TPEHHS K MOMEHTY, KOI'/la yIJoBas CKOPOCTh BPALICHUS
11apa YMEHbUIUTCS BIBOE?

1) 48 mJIx 2) 80 mJIx 3) 20 mx 4) 4 mlx

Cl | Teno nBWXKETCSA MO OKPYKHOCTH paamyca R =15M €O CKOpPOCTHbIO, 3aBUCSIICH OT
BpeMeHH, Kak v = ft2, tae B = 2 m/c®. UeMy paBHO TOJHOE YCKOPEHHE Tejla B MOMEHT
BpeMeHH t =1 ¢?

C2 | Ha 6apaban, umeroniuit GopMy TOHKOCTEHHOTO IIJIMHJIpa C Maccoil M = 0,3 Kr, KOTOPBIA
MO>KET BpallaThCsi BOKPYT CBOEW OCH, HAMOTAH IIHYpP, K KOHIy KOTOPOTO MOABELIEH IPy3
Maccod m = 0,1 kr. Ha kakyro BBICOTY ONYCTHUTCS TpPy3 4Yepe3 t = 2 ¢ MOocie Hadala
JIBUKCHHUSI.

Konumponsnasa paboma Ne 2 «Mexanuueckue Konebanus u 60auvl. Penamusucmckasn

MexXaHuKay

CrpaBenyiuBbl JIM CIAEAYIOUINE YTBEPKIACHUs?

Al | Ilpu rapMoHHMYECKHMX KOJIEOAQHUSX CpENHSsI KUHETHUYecKas JHeprus KoseOmromencs
CHCTEMBI paBHA CpeIHEN NOTEHIMAIIBHON 3HEPTUU

A2 | JIoOpOTHOCTh XapaKTepu3yeT OTHOCUTEIbHOE YObIBAaHUE SHEPTUU KoseOaHuil 3a EpUo/I.

A3 | AMmiuTyaa kojeOaHus yacTUI] B OeryIeil BOJHE 3aBUCUT OT KOOPAHHATHI.

A4 | B HaTsHYTOH CTpyHE MOXHO BO30YIUTH CTOSTYME BOJIHBI JTFOOOH JTMHBI BOJIHBI.




AS ‘ JIuHelHbIN pa3Mep Tena He MeHsaeTcs Ipu nepexone ot oaHoi MCO k npyroit.

1) Jla, Bcerma 2) Her, auxorga 3) HHorna cripaBeUIMBO, HHOT/IA HET

B1 | Ykaxure HeBepHoe yTBepxkaeHuE (B pamkax CTO):
1) Macca noKos 4YacTHIIbI SIBISICTCS MHBAPUAHTHOW BEIMYMHOM
2) HampaneHue yCKOPEHHUs YaCTUIBI HE COBIMAIACT C HAMPABICHUEM JICHCTBYIOIICH Ha

HEe CUJIBI

3)  OtHocuTeNnbHAs CKOPOCTh YacTUIbl <1
4) B HepensTuBrcTCKOM nprOmmxkenun JlopeHu-gakrop y<<1

B2 | C xakoil OTHOCUTEIBHOW CKOPOCTBIO [ NOJOKHA JABUIAaThCsl PENIATHUBUCTCKAS YACTHLIA,
4TOOBI €€ MOJIHAsI SHEPrus IPEBbIIIaia S3HEPTUIO NOKos B 2 pa3a?
1) 0,71 2) 0,82 3) 0,87 4) 094

B3 | CknagpiBaroTcsi rapMOHUYECKHE KOJEOAHMS OJIHOTO HAIPaBJICHUS C OJMHAKOBBIMU
4acTOTaMH @ U aMIUIUTYJaMu Ay, Pa3HOCTb HadajbHBIX (pa3 KoTopelXx A@ = m. Yemy
paBHA aMIUTUTY/1a PE3YIbTUPYIOUIETr0 KoieOaHus?
1) 0 2)  ANZ 3) A3 4) 24,

B4 | Umeercs naTsiHyTast cTpyHa JuimHOW [ = 1wm. B Hell Henb3s BO30yAWTH KOJIEOAHHS C
JUIMHOM BOJIHBI A, paBHOM
1) 0,75m 2) 0)5m 3) 04wm 4) 025w

C1 | Jlorapudmuueckuii JE€KpEeMEHT HEKOTOpod KosebaTenbHOM cuctembl A = 0,05
Onpenenure, yepe3 Kakoe KOJIMYECTBO KojeOaHui N MX aMIUIUTyJa ymeHbmurcs B 10
paz?

Konumponsnan paboma Ne 3 «Monexkynapuaa gpuzuka u mepmoouHamuKka»

CrnipaBeJIMBBI JIU CIIEAYIOIINE YTBEPKACHUS?

Al | Jlns MomneKysbl UAEaIbHOIO ra3a BEPOSITHOCTh UMETh HYJIEBYIO IPOEKIIHI0O CKOPOCTH Ha
och Y MakCHMaJIbHa.

A2 | MakpoCOCTOSIHUE CHUCTEMBl XapaKTEPU3yeTCs 3aJaHUEM COCTOSHHSI BCEX 4YacTHII,
COCTABJISIIOLIUX CUCTEMY.

A3 | TennoeMKOCTb BO3yXa HE 3aBUCHUT OT IIpoliecca.

A4 | DOHTponMsl CHCTEMBl B ONPEACICHHOM COCTOSIHUM IPOIMOPILUOHANbHA Jorapupmy
CTaTUCTUYECKOTO BECA ITOTO COCTOSIHHUSI.

1) [a, Bceraa 2)  Her, Hukoraa 3) UHorna crpaBeaiMBO, HHOTJIA HET

Bl B 3akpeiTom cocyae HaxoguTcs uicalbHBIM Tra3. CpaBHUTE KOJIMYECTBO MOJIEKYII,
CKOPOCTH KOTOpBIX OTJIMYaloTcs He Oonee yeM Ha | M/C OT 3HaueHUs cpeaHei
KBaJPAaTUYHON CKOPOCTH M KOJIMYECTBO MOJIEKYJ, CKOPOCTH KOTOPBIX OTJIMYAKOTCS HE
Oosiee ueM Ha | M/c OT 3HaUeHUs] HanboJee BEPOSITHOM CKOPOCTH TOTO Ta3a.
1) AN < ANgep 3) AN = ANgep
2)  ANgs > ANgep 4)  9TO 3aBHCHUT OT TEMIIEPaTyphI ra3a

B2 | Ilycts Ha mMOBEpXHOCTH 3€MIIM BO3JyX HAXOAUTCS IMPU HOPMAJIBHBIX yciaoBusax. Cuuras,
4TO TEMIIepaTypa U MOJSIPHAs Macca BO3/lyXa HE 3aBUCAT OT BBICOTHI, OIPEIEIUTE €0
JTaBJICHHE B IIaXTe Ha MIyOHHE 2 KM HU)KE MOBEPXHOCTU 3eMJIH.
1) 1,94 atm. 2) 1,63 arm. 3) 1,28 arm. 4) 1,45 armm.

‘ B3 ‘ VYTeKucaplii ra3 cMemaid ¢ HeW3BeCTHhIM Ta3oM. Ilokaszarenp ammabaThl MOJYYEeHHOU




cMecH okaszaiics paBeH 1,58. Mo)XHO yTBepkAaTh, YTO BTOPOU ra3 B CMECH

1) omHOATOMHBII 3) MHOTrOaTOMHBIN
2)  JIByXaTOMHBIH 4) MOXeT ObITh IBYXaTOMHBIM HJIU OJJHOATOMHBIM
B4 | Mennsiit 6pycok maccoii 500 r octeiBaeT oT 80°C 10 koMHaTHO# Temneparypsl 20°C. Ha
CKOJIbKO TIPH 3TOM HM3MEHSIETCS €r0 SHTPONUsA. YAenbHas TeroeMkocTb menu — 390
Jx/(kr-K)
1) 23 JIx/K 2) 27 JIx/K 3) 36 JIx/K 4) 42 Ix/K
Cl1 WneanpHbId 1BYyXaTOMHBIA Tra3 coBepinaeT nukia KapHo. B mporecce agnabaTH4eckoro

pacupeHust ero oovem yBenuumBaeTcss B n = 1,5 pasa. OmpenenuTs KOdPPHUIMEHT
HI0JIE3HOTO AEHCTBHS 3TOTO IMKJIA.

Konumponvnas paboma Ne 4 «Inekmpocmamuxa u ROCMOAHHbBLI MOK»

CrpaBeJIuBbI JIM CIEIYIONIUE YTBEPKICHUSA?

Al

9HeKTpI/I‘leCKOC I10JI€ HAITPAaBJICHO B CTOPOHY YMCHBIICHUA TOTCHIUAJIA.

A2

EMKOCTB TIOCKOTO KOHJICHCATOPa 00JIbIIIe EMKOCTH c(HepUIeCKOro KOHCHCATopa.

A3

KonmdgecTBo ypaBHEHHMIA, cocTaBisieMblx 1o 2 mpaBwiry Kupxroda, coBmamaer ¢
KOJIMYECTBOM BETBEH.

1)

Jla, Bcerna 2) Her, aukormaa 3) HMHorjaa cripaBeUIMBO, HHOT/IA HET

B1

DNeKTpUUYECKOe MOoJie CO3AaHO JBYMS OCCKOHEYHBIMHM TMapaieIbHbIMU IIJIACTUHAMU,
HECYIIUMHU DPABHOMEPHO paclpee/ICHHBI [0 IUIOMIAANW 3aps] C TOBEPXHOCTHBIMU
mwiotHoctsMu 61 = 1 HKW/M?, o2 = -3 uKu/M? Onpexenure OTHONICHHE MOTYJIs
HAMPSDKEHHOCTH TOJISE MEKIY IUIACTUHAMU FEgyymp K MOAYJIIO HAMPSHKEHHOCTH TOJSI BHE
TWIACTHH Egnewn-

1) 2 2) 3 3) 3”2 4) 172 5 1/3

B2

Nwmeetcs nunuuapudeckuil konaeHcatop eMkocThio C. Paanyc BHyTpeHHEW M BHEIIHEH
00KJIaJI0OK YMEHbIIWIU B 2 paza. EMKOCTh KOHIeHCATOpa IpHU 3TOM

1)  ocraHeTcst HeU3MEHHOM
2)  yBenuuHTcs B 4 pasa

3) yMeHbIuTCs B 4 pasza
4)  yBemuuuTcs B 2 pasa

5) ymeHbmuTcs B 2 pasa

B3

A B B cxeme, ykazanHoi Ha pucyHke JOJIC ucroynuka &= 25B, ero
BHYTpPEHHEE CONIPOTHUBIIEHHE 7 = 2 OM, BHEIIHES COIPOTUBIIEHHE R =

E, T
3 Om. OnpenenuTe pasHOCTh MOTEHIMAIOB MEXy Toukamu A u B.

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

Cl

JIBe TOHKOCTEHHBIE KOHIEHTpuueckue cdepbl ¢ paguycamu R, =0,1M u R, = 0,25 M
HecyT Ha cebe 3apsabpl q; = 2HKn1 u g, = —1uKn coorBercTBeHHO. Uemy paBHa
HAIPSDKEHHOCTh DJIEKTPUYECKOrO IIOJI B TOYKAX, OTCTOAIIMX OT IEHTPa Ha PacCTOSHUS
rn=02Mmunr,=03m.

C2

Nwmeercsa npoBOJHUK ¢ compoTuBiieHHeM R = 200 OmM, B KOTOPOM
CHJIa TOKa paBHOMEPHO Bo3pacTtaeT oT 0 10 [, =94 B
TeueHne BpeMeHu T = 30 c. Onpenenutb KOJIUYECTBO TEIUIOTHI Q,
BBLAEIHUBIIIEECS B IPOBOJHUKE 3a IIEPUOM BpeMEHH OT t; = 10 ¢ 10
t, =20c.

Imax




Koumponvnasa paboma Ne 5 «kMazcnumocmamuxa u 31eKmpomazHemu3m»

CrpaBeJIMBbI JIM CIICTYIONTUE YTBEPKICHUS?

Al | MarnuTtHOe 1nojie, co3aBaeMoe MPOBOJHUKOM C TOKOM, OJTHOPOIHO.
A2 | Ecnu BHYTpM KaTyLIKM 3aMEHUTh OJWH CEPJCYHUK Ha JPYTrOM, TO €€ MHAYKTHUBHOCTH
YMEHBIIUTCS.
A3 | Ilox peiicTBMEM BHEIIHErO MATHUTHOIO OJISI IPOUMCXOJUT HAMAarHUYMBaHUE MAarHETHKA.
1) Jla, Bcerma 2) Her, auxorga 3) HHorna cripaBeUIMBO, HHOT/IA HET
B1 | Ilo OeckoHEYHO NJIMHHOMY MPSMOMY ITPOBOJY TEUET MOCTOSHHBIN IMEKTPHUECKUM TOK [ =
200 A. Ha pacctosauu r = 1 M OT HEro pacrojoXKeHa paMKa B BUJI€ KBaJpaTa CO CTOPOHOM
a=0,01M, KOoTOpass JISKUT B OJHOW IUIOCKOCTH C MPOBOAOM. Uemy paBeH NOTOK
MarHuTHOM MHAYKIHMM 4epe3 3Ty pamky? CuuTaTh, YTO MArHUTHOE IOJ€ BHYTPU Hee
OZHOPOIHO.
1) 5uBG6 2) 2uB6 3) 4uB6 4) 6 uBO6 5) 12 uB6
B2 | Ilpu yBenuueHuu B 2 pa3a CUibl TOKA B KaTyLIKE C UHAYKTUBHOCTBIO L = 2 I'H, 3HEprus
MAarHuTHOTO 110JisA Bo3pocna Ha AE = 12 Jlx. HaliTu HayayibHOE 3HAYEHME CHJIBI TOKA.
1) 4A 2) 2A 3) 0,25A 4) 1A 5 05A
B3 | AkTHBHOE CONPOTHBIICHHE KOjeOaTenpbHOro KOHTypa R =2 O0m . Kakyro MOIIHOCTB
NOTpeOIIAeT KOHTYp MPH MOAJIEPKaHUU B HEM HE3aTyXaloluX KojeOaHul ¢ aMIUTUTYAON
cwibl Toka [, = 0,4 A?
1) 800m/x 2) 400m/x 3) 320m/x  4) 160 mJIx 5) 40 mJIx
Cl [Io koHTYpy, IPEACTABIEHHOMY Ha PUCYHKE, TeyeT TOK [ = 8,5 A.
Haiitn BenuuumHy M HampaBi€HUE MHIYKIMM MAarHUTHOTO IIOJISL B
TOYKe O, €CIM PaJuyChl U30THYTHIX 4acTed KOHTypa R =20cM U
r =10 cm.
C2 | 3aMKHYTHII KOHTYp B BHAE paMKd Iuomanpio 0,5 M> paBHOMEpPHO BpalaeTcss B

OJIHOPOJHOM MarHUTHOM moJie ¢ uuaykmueit 23 mTi, genas 20 060poToB B cekyHy. Och
BpallleHUs JIGKUT B IUIOCKOCTH KOHTYpa M TNEpHEeHJIUKYJSpHAa HANpaBlICHUIO MOJIS.
Onpenenuts aeiictByromee 3Hadenne D/1C B KOHTYpe.

Konumponvnaa paboma Ne 6 «Boanosasa onmukay

CrpaBeJTMBBI JIM CICIYIONTUE YTBEPKISCHUsA?

Al | DnekTpoMarHuTHas BOJIHA IEPEHOCUT YHEPTUIO, HO HE MIEPEHOCHUT UMITYJIBC.

A2 | OnTHYeCcKUil MyTh COBMAAET C TEOMETPUIECKOHN [UTHHOM Iy TH, TIPOXOTUMOI CBETOM.

A3 | dudpaxus Openenst — 3170 AUPpakus B MapauleIbHbIX JTydax.

A4 | DIIUMOTHYECKYIO MOJIAPU3ALUI0 MOKHO MPEACTaBUTh KaK CYNEPIIO3ULINIO ABYX JIMHEHHBIX
MIOJISIPU3ALIUN.

A5 lNomorpamMma naeT 1Ba 00BEMHBIX H300paKeHUS 00 BEKTA.

1)  [Ja, Bcerma 2)  Her, Hukorga 3) WHorna cnpaBeiuBO, MHOTIA HET

B1 | JIBa KOrepeHTHBIX TOUEUHBIX HCTOUYHUKA CBETA C AJIMHOU BOIHBI A = 0,5 MKM, paccTOsIHUE

MeXy KOTOpbIMU d = 0,5 MM, pacrojioXeHbl NapaieIbHO 3KpaHy Ha paccTOsSHUU L =
1™ ot Hero. Yto Oyzer HaOII0AaThCS B TOUKE SKpaHa, OTCTOALIeH Ha X = 1 MM OT LIEHTpa
cumMmeTpun?

1) cBemioe MATHO 3) NPOMEKYTOYHOE COCTOSTHHE




2) TEMHOE MSTHO 4) HEBO3MOXKHO ONPEACTUTD

B2

Ha «xpyrmoe orBepctue paauyca r =3 MM TaJaeT HOPMAJIbHO  ILIOCKas
MOHOXpOMaTH4YeCKask BOJHA C JUIMHOM BOJHBI A = 750 um. Ilpm kxakoMm paccTossHMM 10
HKpaHa B TOUKE CUMMETPHH OyJeT HaOII0AaThCs CBETIIOE MATHO?

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

B3

Ha Tonkyro mieHKy ¢ mokaszatenem npeinomsienns N = 1,4 magaer mox yriom 6 = 45°
MOHOXPOMATHYECKHI cBeT ¢ JUIMHON BoiHbI A = 600 M. Ilpm kakoli MHHMMAIbHOM
TOJILIMHE IUIEHKU OyneT HabmogaThcsi MHTEp(EepPEHIMOHHBI MUHUMYM B OTPaXXKEHHOM
cere?

1) 125HM 2) 250 uM 3) 150 um 4) 300 am

B4

Yron Mexay IUIOCKOCTSIMU MPONYyCKaHUs JBYX MOJSIPOMAOB paBeH 60°, a TpeTuid
pacrojio’)KeH MeXAy HUMH TaK, YTO €ro IJIOCKOCTh IpoIycKaHusi cocTaBiser 30° ¢
IUIOCKOCTBIO TMPOITYCKaHUsl MepBOro moisipouga. Ha 3Ty onTudeckyro cucreMmy Majaer
eCTeCTBEeHHBIN cBeT. KakoBa MHTEHCHBHOCTD MTPOIIEIIIETO CBETa?

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

Cl

Ha nudpaxkiuonHyro pemeTrky ¢ nepuoaom 3,5 MKM M IIUpUHON mienu 1,2 MKM majgaer
HOpMalbHO cBeT C IMHOM BosHBI 600 HM. CKOJIBKO TIJIaBHBIX MaKCUMYMOB
TU(PPAaKLMOHHOM pelIeTKH TNonaaeT B 00JacTh LEHTPAIbHOIO JU(PPAKLHOHHOTO
MakCUMyMa OT OJHOM 1ienu?

Konumponvnaa paboma Ne 7 «Keanmoesasa onmuxa»

CripaBeIUBBI JIU CIIEAYIOIINE YTBEPKACHUSA?
Al | Ilpu HM3KOH TemmepaType TEIJIOBOE W3JIy4€HHE WUJET B OCHOBHOM B BMJIMMOI dYacTu
CIIEKTpa, a Mpu 0oJiee BHICOKOH NMEepexXoIUT B HH(PPAKPACHYIO.
A2 | Umnynbc GpoToHa NMPSMO MPONOPLMOHANIEH €r0 4acTOoTe.
A3 | Cuna Toka HacbleHus npu ¢porodddexre onpenensercss UHTEHCUBHOCTHIO MaIAI0IIETO
U3JTyYEHUS.
A4 | U3MeHeHMe AJIMHBI BOJHBI ()OTOHA MpPU €ro KOMITOHOBCKOM pacCesHUM ONpeaesseTcs
MaTepUaJIOM pacCcenBarollero oopasua.
1) [a, Bceraa 2)  Her, HuKOrIa 3) HHorna crpaBeaiMBO, HHOTJIA HET
B1 |Kak n3menunace teMnepaTrypa abCOJIOTHO YEPHOTO TeNa, €CIM MOILIHOCTb €r0 M3JIyueHHs
noBbIcHIach B 81 paz?
1) yBenuumiace B 9 pa3 3) yBemuumiack B 3 pasa
2)  yBemuumiach B 27 pa3 4) ysenuuunacek B 81 pa3
B2 | JlaBneHue cBeTa Ha NOBEPXHOCTh INPU 3HEPIETUYECKOM OCBEIIEHHOCTH E, = 120 Bt/
m? cocrapuiio 0,5 mxlla. Onpenennte KOdPPUIMENT OTPAKEHUS ITOM OBEPXHOCTH.
1) 0,33 2) 0,75 3) 05 4) 0,25
Cl | Ilpu paccessauun hoTOHA Ha CBOGOIHOM BIIEKTPOHE Ha yros 60° ero HEprusi yMEHBIIHIACH
B 2 pa3a. OnpenenuTe AIUHY BOJHBI Majaronero GoToHa.
C2 | Ilpu obOnyyeHHH MeTala CBETOM C JUIMHOW BOJIHBI 245 HM Habmomaercs GoTodddexT.
Pabora BbIxona meraia paBHa 2,4 5B. Kakoe HanpsikeHHEe TOPMO3SILETro 3JIEKTPUIECKOTro
MOJIE HYXXHO MPWIOXKHTh K METa/ly, YTOObl yMEHBIIUTh MaKCHUMAaJbHYIO0 CKOPOCTh
BBIICTAIONINX (DOTORJIEKTPOHOB B 2 paza?




Koumponvnasa paooma Ne 8 «Keanmoesaa mexanuxka u amomuas puzuka»

CrpaBeJIMBbI JIM CIICTYIONTUE YTBEPKICHUS?

Al ['uniore3y ne bpoitns 0 HaIMYMK Y YaCTUI] BOJTHOBBIX CBOMCTB HEBO3MOXHO IMOJATBEPIUTH
SKCIEPUMEHTAJIBHO.

A2 | llonHyro 5HEpPrul0 KBAaHTOBOW 4YaCTHUILIBI HEJb3Sl pa3AEIUTb Ha KUHETHUYECKYI0 U
IIOTECHUUAIBHYIO.

A3 | CoOcTBEHHbIE 3HAUEHUS YJHEPIMH YACTHULIBI 00Pa3yIOT HENIPEPBIBHBINA CIEKTP.

A4 HpOCKHI/IH MOMCHTA UMITYJIbCA B KBAaHTOBOM MEXaHHKE HHUKOI'Ia HE paBHaA €ro MOAYJIIO.

1) Ja, Bcerma 2) Her, nukorma 3) HMHorna cripaBeIMBO, MHOTAA HET

B1 |Artom Bomopoaa ucmycTtii (POTOH, COOTBETCTBYIOIIUI TpeThel tuHuu cepun [lamena. [lpu
9TOM €r0 paguyc

1) ymeHbIMICS B 3 pasa 3) ymeHbmWiIcA B 4 pasa
2) yBenmywics B 2 pasa 4) yBemuuuics B 3 pasa

B2 | Yactuna B O€CKOHEYHO TINIyOOKOH IOTEHIMAIBHOW SME€ HAaxOAMTCSi BO BTOPOM
BO30YKJIEHHOM COCTOSIHUHM. BeposiTHOCTh HaX0K/I€HUS YaCTUILbl B KpallHEH TPETH sIMbl

) >13 2) <13 3 13

4) HemOCTATOYHO JAHHBIX JUIS OTBETA

B2 |Dnektpon B aroMe HaxoauTcs Ha ypoBHe 3d. Ha kakue U3 mepevnciICHHbIX HIDKE YPOBHEH
nepexo/ 3arpemnieH?
A) 2s, B) 2p, B) 4f.

1) Tosbko A 2) Tonbko b 3) Tonbko B

4)  Bce mepexojibl pa3peiicHbI

Cl | Jlnsa KakuX 3J€MEHTOB JUTHHA BOJHBI Ko-THHUM JIEKAT MEXKTY 3HAYEHUAMH A; = 170 1M |
A, = 200 nm?

C2 | DnekTpoH MpoIen yCKOPSIoyo pa3HocTh noteHnuanoB 200 k9B, a mporon — 10 x9B.
Haiinure oTHOLIEHHME IIMHBI BOJHBI ¢ bpoins mpoToHa K JJIMHE BOJIHBL Ae bpoins
AJIEKTPOHA, €CJIM 00€ YaCTHI[hl HAYaJIM CBOE JIBHYKEHHUE U3 COCTOSHUS MOKOSI.

Konumponsnan paboma Ne 9 «@u3zuxa meepoozo mena u adepHas uzuxka»

CHpaBCI[J'II/IBBI JIA CJICAYIOIINC yTBCp)KI[eHI/IH?

Al | Cucrema TOXKIECTBEHHBIX YACTHUII OMUCHIBAETCS CUMMETPUYHOMN BOJIHOBOU (DYHKIIHEN.

A2 | C noHMKEHUEM TEMIIEPATYPHI CONPOTUBIICHUE TIONYIPOBOIHUKOB PACTET.

A3 | [IpuMecHBIe JJOHOPHBIE YPOBHH PACIIONIOKEHBI B HUKHEN YaCTH 3alpEIeHHOM 30HBI.

A4 Macca PAAUOAKTUBHOIO AApa MCHBIIC CYMMbI MaCC COCTABJIAIOIIUX €TO YJacTeil.

A5 HpI/I MMPOXOKACHUUN B BCHICCTBC Y-KBAHT POXKIAACT 3JICKTPOH-IIO3UTPOHHYIO Iapy.

A6 | CymiecTByeT Tpu pasHOBHIHOCTH JIEITOHHOIO 3apsa.

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

Bl | OnexTpoHHBIli ra3 HaXxOAWTCA B MeTajlle IPU KOMHATHOW Temmneparype. Onpenenure
obmacte pasmbiBanud Aeg ¢yHkiuun Depmu-upaka BOmu3m ypoBHs Depmu. OTBer
BbIpa3uTe B 3B.

1) 113B 2) 0,185B 3) 2,51072%5B 4) 1,85B

B2 | B pesynbrare cepun pajroaKTHBHBIX PACTIaIOB HENTYHUH o NP IPEBPAIIAETCS B BHCMYT




?%Bi . Kakoe KoMM4ecTBO 0L~ M B7-pacaioB OH HCIIBITHIBAET IPU STOM?

1) 7ou4p 2) 8aub6p 3) 5au2p 4) 4ou2p

7
B3 OHpe,IleJ'II/ITe, HACKOJIbKO OTJINYA€TCs OHEPrusa IMOKOsd aToMa , Be ot OHEPI'YH IIOKOA sAApa
9TOIr0 aroMa.

1) 3,59 MaB 2) 4,61 M3B 3) 7,17 MaB 4) 2,05MsB

B4 |Kakas u3 HuKenepeuucICHHBIX pPEaKIHil MPOTUBOPEUUT 3aKOHY COXPAHEHUS MOMEHTa

uMmIyJbca’?
1) pty—-et+v, 3) et+e oy
2) n-op+et+y, 4) p —e +v.+tv,

Cl | Onpenenute aktuBHOCTL | M pasioHa “22RN, el €ro MEPUOJ MOTYPACIIaja COCTABIISET

3, 8 cyTOK.

C2 | Haiizure, HCXO/Is U3 KalleIbHON MOJIEIH, OTHOLIEHHE paauyca sapa 295

61p7
>gNi.

Pb K pamuycy saapa

Ilpumepot unOUGUOYANLHBIX OOMAWHUX 300aY
1 cemectp

3aoaua 1 «Kunemamuxa nocmynameijlibH0O20 U spauiameibiozo OGUIICCHUA)

Paauyc-BEKTOp 4YacTHIBI U3MEHSETCS 10 3aKOHy 7 = t20+ 4t] — 2k (M). Haiitu BexTOp
CKOPOCTH U, BEKTOP YCKOPEHUS @, MOJYJIb CKOPOCTU U YCKOPEHHS, & TAKXKE YroJl MEXIY STHMHU
BEKTOpaMH B MOMEHT BPEMEHH t = 2 C.

3aoaua 2 «ﬂuuamuka nocmynameilbH0o20 OBUIICCHUA)

Ha Ttemo maccsl m, nexaniee Ha IJIaJAKOM TOPU30HTAJIBHOW IIOCKOCTH, B MOMEHT t = 0
Hayaja JEWCTBOBATh CHWJIA, 3aBUCSIIAs OT BpPEMEHM Kak F = kt, T1/A€ k — TMOCTOsSHHAs.
Hanpasnenue 3Toil CUiibl BCe BpEMs COCTABIIET YroJl @ ¢ TOpU30HTOM. Haiitu ckopocTts Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MYTh, MPOWICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/[lunamuka epawamenvHo20 0BUINHCEHUA,

Uepes 6ok, nMeromuii popMy nucka, nepekuHyT mHyp. K xoHaMm mHypa npusszaniu
rpy3uku maccod my; = 100r u m, = 110 r. C kakuMm yckopeHHeM OyayT ABUraThbCs IPYy3HUKH,
eciu macca m 6ioka paBHa 400 r? TpeHue npu BpaieHuu 010Kka HIYTOXKHO MaJio.

3aoaua 4 «3aKoHbl COXpaAHeHUA IHEPZUU, UMRYILCA U MOMEHMA UMNYbCA)

Yenosek cTouT Ha ckaMbe JKyKOBCKOIO M JIOBUT PYKOM M4 Maccol m = 0,4 Kr, JIETAIIMHN B
TOPU3OHTAJIBHOM HAIIPABIEHUHU CO CKOPOCTBIO v = 20 M/c. Tpaekropus Ms4a NHpPOXOIUT HaA
paccTostHuM r = 0,8 M OT BEpTUKAIBHOW OCH BpaleHus ckambi. C KakoW yIJIOBOM CKOPOCTBIO U
Ha4yHET BpallaTbCsi cKaMbs JKyKOBCKOTO C YEJIOBEKOM, MONMAaBUIMM MY, €CJIM CYMMAapHbIN
MOMEHT WHEPIMHU YEJIOBEKA U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l'apmonuueckue Konedanusny

YacTuma coBeplmiaeT TapMOHMYECKHE KojeOaHMs BIOIb OCH X OKOJIO TIOJ0XKEHUE
paBHoBecust x = 0. Yacrora Konebanuii w = 4 ¢~!. B HEKOTOPBIII MOMEHT KOOPIMHATA YACTHUIIbI




Xo = 25 ¢cM U ee ckopocTh vy = 100 cm/c. HailTu KOOpJMHATY X W CKOPOCTh ¥ YaCTHIIbI Yepe3
t = 2,4 ¢ mmocyie 3TOro MOMEHTA.

3aoaua 6 «3amyxarwuue Konedoanun»

OpnHopoaHBIM AUCK paauyca R = 13 cm MOXKET BpalllaThbCsi BOKPYT T'OPU30HTAIbHOM OCH,
MEPIECHANKYIISIPHON K €ro IJIOCKOCTH M MPOXOASAIIEH yepe3 Kpaid aucka. HallTu nepuo Masbix
KOJIEOAHUH 3TOTO JUCKA, €CIU JIoTapu(PMUUIECKUN TEKPEMEHT 3aTyxanus A = 1.

3aoaua 7 «Penamueucmckas MexanuKka)

B cobOcTBeHHOI cucTeMe oTcueTa UMEETCs MIPSMOYTOJIBHUK C COOTHOIIIEHHEM CTOpOH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JTOJKEH JIBUTaThCS ATOT MPSIMOYTOJIBHUK, YTOOBI B
1ab0paTOPHOM CUCTEME OTCUETa OH BBITJISACI, KaK KBaaApatT?

2 cemecTp

3aoaua 1 «Cmamucmuueckue pacnpeoenenus

KakoBa BepoSITHOCTH TOrO, YTO IAaHHAs MOJICKYJla HJAEAIBHOTO Ta3a MMEET CKOPOCTb,
1
OTJHYHYIO OT -V, He Oounee, yem Ha 1%7?

3aoaua 2 «llepsoe nauano mepmoouHamuku,

Hexotopyto maccy a3ora cxanu B 7 = 5 pa3 1o 00beMy OJIUH pa3 aaAnadaTuIecKu, Ipyroi
pa3 u3orepmuuecku. HauanpHoe cocrosiHue B 000MX Cilydasx oJuHaKoBo. HaifTu oTHomIeHHe
COOTBETCTBYIOIIUX Pa0OT, 3aTpaueHHBIX Ha C)KATHE.

3aoaua 3 «Bmopoe nauano mepmoounamuxu

YeTbIpe MO UIEABHOTO ra3a CHavalla H30XOPUYECKU OXJIAUIN, a 3aTeM M300apuuecKu
paclIMpWiid TaK, 4TO TEMIIepaTrypa rasa craja paBHa IepBOHadalbHOW. HailTu mpupamienue
SHTPOIMU ra3a, €CJIM €ro JaBJICHUE B JAHHOM IIPOLIECCE U3BMEHUIIOCHE B n = 4,5 pa3a.

3aoaua 4 «Pacuem rnekmpocmamuueckux noJieiy

ToHkoe momykosblo paauyca R = 20 cm 3apspKeHO paBHOMEPHO 3apsaaoMm q = 0,7 HKur.
Haiitn MOyJIb HANIPSYKEHHOCTH 3JIEKTPUYECKOTO ITOJIS B IEHTPE KPUBU3HBI ATOTO MOJYyKOJbIIA.

3aoaua 5 «Inekmpuueckoe none 6 eeuwjecnmee

Konnencarop emkocThio C; = 3 Mk® ObLIT 3apsiKeH J0 Pa3HOCTH MoTeHImanos U; = 150 B
U COEOUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTH
noteHuuanoB U, = 100 B. Halitu 3apsig Aq, NepeTeKInii ¢ MIIaCTHH NEPBOr0 KOHAEHCATOpa Ha
BTOpoi. Kakas rnpu 3TOM BbIIENMIIaCh SHEPT U ?

3aoaua 6 «llenu ROCMOAHHO20 IJIEKIMPUUECKO20 MOKQ)

Tpu Gartapeu ¢ D/IC & =12B, &, =5B U & =10B u OAMHAKOBBIMU BHYTPEHHUMH
CONPOTUBJIEHUSIMU T =10M , COEOIUHEHbl MeXAy COOOH OJHOMMEHHBIMH IOJIFOCAMH.
ConpoTuBJI€HHE COEIMHUTENbHBIX IPOBOJOB HHUYTOXKHO Majo. Onpenenutb Cuibl TOKOB,
UAYIIMX Yepe3 KaxIyro 0aTtapero.

3aoaua 7 «ﬂeuafceuue 3aPANHCEHHDbIX HaACMUY 6 IJIEKMPUUECKOM U MACHUMHOM ROJ1€é)



OIEKTPOH JBMKETCA B OAHOPOJHOM MAarHMTHOM IIoJie ¢ HMHAyKuumed B =9mTa no
BUHTOBOW JIMHUM, paauyc KoTopod R =1cm, a mar h=78cm. Onpenenurs nepuon T
oOpaleHus IEKTPOHA U €ro CKOPOCTh V.

3aoaua 8 «Ilocmoannoe maznummnoe noney

ITo 1ByM IJIMHHBIM IapajulelbHBIM IIPOBOAHUKAM TEKYT B IIPOTUBOIOIOKHBIX HAIIPABICHUAX
ToKkU cunoi I; =34 A u I, =20A. PaccrosHue mexnay npoBomamu 1y = 0,3 M. Omnpenenutsb
MarHMTHYIO MHYKIUIO B TOUKE A, yJaJICHHO! OT IEPBOTO U BTOPOT'O IPOBOJHUKA COOTBETCTBEHHO
Ha pacctossHus 1y = 0,17 M U rp, = 0,2 M.

3aoaua 9 «InekmpomazHumnan uHOYKUUs)

ToHKHI MEAHBINA IPOBOJ MACCOM m = 1T COTHYT B BUJIE€ KBaJlpaTa U KOHIIbI €r0 3aMKHYTHI.
KBagpar nmomenieH B OJHOPOJIHOE MarHUTHOE MoJje ¢ UHAyKuue B = 0,34 Ta Tak, 4To €ro
IUIOCKOCTh COCTaBisieT yroy [ = 30° ¢ JMHUSAMH HHAYKOUM 1oyid. Onpenenutb KOJIUYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IPOTEYET II0 MPOBOJHHUKY, €CJIM KBaApar, IOTAHYB 3a
[IPOTUBOIIOJI0KHBIE BEPIIUHBI, BBITAHYTH B JINHUIO.

3aoaua 10 «Inekmpuueckue Konedbanus u nepemeHHblIl MOK»

K ceru c neiictByromuMm HanpsbkeHueM U = 100 B noakitounny KaTyniky, MHAYKTHBHOE
conpotusiienue koropoit X, =30 Om u umnenanc Z = 50 Om. Haiitu pazHocts (a3 Mexay TOKOM
¥ HaIlPsDKEHHEM, a TaKXKe TEIUIOBYIO MOIITHOCTh, BBIICIIEMYIO B KaTyIIIKe.

3 cemecTp
3aoaua 1 «llonapusayus ceemay

YacTruHO MOJISIPU30BaHHBIN CBET MajlaeT Ha nojsipusarop. [Ipu nonoxxenun nonsipusaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY MPOMYCKaHWs, MHTEHCUBHOCTh CBETa ociabisercs B 8 pa3 1o
OTHOILIEHHIO K HayallbHOU. UeMy paBHa CTeNeHb MoJisipu3anuu nagawomuiero cera? [lormomennem
cBeTa NpeHedpeyb.

3aoaua 2 «Humepghepenyun ceemogvix 601mn»

Cdepuueckass MOBEPXHOCTh IIOCKO-BBITYKJION JIMH3bI CONPHUKACAETCS CO CTEKJISIHHOU
IaCTUHKOM. IIpocTpaHCTBO MeXAy JIMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYIIEPOJIOM.
IToka3zaTenu npesoMIIEHHUs JIMH3BI, CEPOYTIIEPOIa U IUIACTUHKY PaBHBI COOTBETCTBEHHO ng = 1,5,
n, =1,63 U n; =1,7. Paguyc KpuBHU3HBI CepuuecKkoil MOBEPXHOCTH JMH3BI R = 100cM.
Ornpenenuts paguyc MmsIToro TeMHOro koJibiia HeroToHa B oTpaxeHHoM cBeTe ¢ A = 0,61 MKM.

3aoaua 3 «/[ugppaxuun ceemosuvix 601H»

Mexly TO4eYyHBIM HCTOYHUKOM CBETa U 3KPaHOM IMOMECTHIIM AuapparMy C KpyIJIbIM
OTBEPCTUEM, PaInyC KOTOPOTO  MOKHO MEHATh. PaccTosHus oT auadparMel JO UCTOYHHUKA U
9KpaHa paBHBl a = 100cMm U b = 125cm. OmnpenenuTs JUIMHY BOJHBI CBETA, €CIM MAKCUMYyM
OCBEIICHHOCTH B IIEHTpe TU(PPAKIMOHHON KapTHHBI HAa SKpaHe HaOmroaeTcs npu r; = 1,00mm u
CIEYIOINAN MAKCUMYM TIPH 1, = 1,29mm.

3aoaua 4 «Tennosoe usnyuenue»

OnpenenuTts, KaKOe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTY aOCOJIFOTHO YEPHOE TEJO C
TIOBEPXHOCTH MIOIIABI0 3 M, eCITH H3BECTHO, YTO MAKCUMAIbHAS CTIEKTPalbHas IIOTHOCTh €T0
HHEPreTUYECKON CBETUMOCTH MPUXOIUTCS HA JUIMHY BOJIHBI B 600 HM.



3aoaua 5 «®omorhgpexmy

Onpenenuth MAKCUMAIIBHYIO CKOPOCTh VUpax (DOTOIIEKTPOHOB, BBUICTAOIIMX U3 METalia
npu o0ydeHuu (poTtoHamu ¢ d3Hepruei &= 0,767 MaB.

3aoaua 6 «Ippexm Komnmona»

OnpenenuTs SHEPTHIO, MPUXOAAILYIOCS Ha 3JIEKTPOH oTAauu npu 3gdexre Komnrona, ecnu
paccestare (OTOHA TPOUCXOINUT Ha yrou O = /3. DHeprus poToHa 10 paccesHus € = 0,58 MaB.
[Ton kakuM yriiom OyaeT ABUTAThCS AJIEKTPOH OTAaYM?

4 cemecTp
3aoaua 1 «Boanosvie ceoiicmea uacmuuy

JlimHa BOJTHBI H3JIy4aeMoro aToMoM (hoToHa coctaBisieTr A = 0,6 MkM. Bpems xu3Hu atoma
B BO30YKIEHHOM cOCTOSHMM T = 1078 c. OnpenenurTe OTHOIIEHHE €CTECTBEHHOW IIMPUHBI
HHEPreTUUECKOT0 YPOBHS K SHEPIUU, U3TYyUYEHHOH aTOMOM

3aoaua 2 «llomenyuanvnas ama»

HeiiTpoHn HaxoauTCsl B OHOMEPHON OECKOHEYHO IITyOOKOH MOTEHIMAIBHON SIME IIUPHHOM
[ =10"1% M ¢ aGCOMIOTHO HEMPOHHI[AEMbIMH CTeHKaMu. HaliinTe HAaMMEHbBIIYIO Pa3HOCTh JABYX
COCEIHMX YHEPreTUYECKUX YPOBHEN HEUTPOHA.

3aoaua 3 «Teopusa bopa u usnyuenue amomos

OmnpenenuTs SHEPrHI0 M MOTEHIMA]l WOHM3alMu MoHa Li'™, Haxoxsmierocs B IepBOM
BO30Y>KIeHHOM cocTostHiH. Kakol momkHa ObITh SHEprusi GoToHa, YTOOBI OH BBIOWI W3 TAKOTO
MOHA DJIEKTPOH ¢ KHHETH4YeCcKo# sHeprueir T = 10 aB?

3aoaua 4 «Paouoakmuenocmuy

AKTUBHOCTh HEKOTOPOTO PaJMOAKTUBHOTO TMperapaTta majaaer 3a | MuHYTY B 9 pas.
Onpenenuth cpeHee BpeMs KU3HU siIep 3TOT0 Mpemnapara U ero nepuoj noiypacnaga. Kakosa
BEPOSITHOCTH TOTO, YTO SJIPO PACHAETCS 3a MPOMEXYTOK BpEeMEHHU, paBHbIH 3 ¢?

3aoaua 5 «Iuepeus ceéazu aopar

BrruncianTs B aTOMHBIX CANHNIAX MacCChbl MAacCCy s/pa U MAacCy aToMa U30TOoIla HUPKOHUA
W Z', €CIN €TO y/IeNbHAs SHEPTHUS CBSA3H cocTasnseT 8,70 MoB na 1 HyKiIOH.

3aoaua 6 «Aoepuvie peakyuuy

Hamucare HemocTaromiee o6o3HaueHne B peakuuu °B(n,x)”Li , mporekaromieil B
pe3ylbTaTe B3aMMOJCHCTBHSI OYEHb MEAJICHHBIX HEHUTPOHOB C MOKOSIIMMHCA sApaMu Oopa.
Haiitn kuHEeTHYECKHUE SHEPTUH TPOAYKTOB PEAKIIUH.

ITepeuenns 1abopaTopHbIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpumeHeHne 3aKOHOB COXPAaHEHUS JUTsl OTIPEJIENIEHUS] CKOPOCTH TOJIETa Iy
2. JI. p. Ne 3 «Onpenenenrne MOMEHTOB HHEPITHH TEJI C TOMOIIBIO0 KPYTHILHOTO MasTHUKA.
IIposepka TeopeMsl LlTeliHepay



3. JI. P. Noe 4 «MccnenoBanue BpamaTeabHOTO JIBMIKEHUS TBEPIOTO Tela BOKPYT
HETIOJIBUKHON OCH»

4, JI. p. No 5 «OmpeneneHrue XapaKTEPUCTHK 3aTyXaroOIIMX KoJieOaHUH (PU3HUECKOTrOo
MasITHUKa»

5. JI. p. Ne 7 «OnpenenieHne CKOPOCTH 3ByKa B BO3yXe METOAOM CTOSUYCH BOJHBDY

2 ceMmecTp

. No 11 «M3y4yeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»
. Ne 14 «Onpenenenne nokazarens aquadarsl y MetooMm Kiiemana u Jlesopmay
. Ne 15 «IIpoBepka 3akoHa BO3pacTaHUS SHTPOITHI
. No 23 «Pacmupenue npezeina usMepeHusi aMrnepMerpa u BOJIbTMETpa MOCTOSIHHOTO
TOKa»
. Ne 26 «M3mepenne eMKOCTH KOHACHCATOPOB MOCTOBBIM METOJA0M
. No 27 «M3yuyenue pe3oHaHca HAMPSHKECHU»

7. J'I. p- Ne 28 «Omnpenenenre MHIYKTUBHOCTH COJICHOUJA M MAarHUTHOW MPOHUIIAEMOCTH
dbeppomarHeTrKa

3 cemecTp

1. JI. p. Ne 32 «Ompenenenue paauyca KpUBU3HBI JIMH3bI U MOJOCHI MPOIYCKAaHUS
cBeTO(UIBTPaA C MOMOLIBIO Koser] HeroToHa»

2. JI. p. Ne 34 «Onpenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK JUPPAKLUOHHON
peLIeTKI

3. JI. p. Ne 35 «Onpenenenye KOHLIEHTPALMK paCTBOPOB caxapa U MOCTOSIHHOM BpallleHus»

4. JI. p. Ne 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U OIIPEIETICHUE €TI0
qyBCTBUTEIbHOCTH»

5. JI. p. Ne 36 A «MccnenoBanue XapakKTEpUCTUK BAKYYMHOT'O (POTORJIEMEHTa»

6. J. p. Ne 37 «M3yuenue 3akoHa Credana-bonbumMana. OrmpeneneHue 3aBUCHMOCTH
HHEPreTUUECKON CBETUMOCTH HArpeToro Teja OT TeMIepaTyphbl»

4 cemecTp

1. JI. p. Ne 42 «M3ydeHue cnekTpa U3IydeHUs aroMa Bojopoaa. OnpeneneHue riIaBHbIX
KBAaHTOBBIX YHCEN BO30YXK/IEHHBIX COCTOSIHUNA aTOMa BOAOPOAA»

2. JI. p. Ne 44 «V3yueHne dIIeKTPUYECKIX CBOWCTB TBEPABIX TEID)

3. JI. p. Ne 51 «M3yueHne 3akOHOMEPHOCTEN a-pacrazar

4. JI. p. Ne 52 «M3ydenwue criekTpa raMMa-u3IydeHUs paJioaKTHBHBIX dJICMEHTOB)

IlepeyeHb BONPOCOB K KOJUIOKBUYMAM:
1 cemectp

Kunemamuxa nocmynameslbHo20 U epauiameibHo20 osudIceHUA

1. ITonsiTne paanyc-BeKTOpa, CKOPOCTH M YCKOPEHHS MATEPUAIbHON TOUYKH.
Cpennvie 1 MTHOBEHHBIE BEJTUUHHBI.

2. [Ipsimast u oOpaTHast 3ajayu MeXaHUKU. Poiib HaydaldbHBIX YCIOBHU.
IlepemenieHue U IPOUIEHHBIN Iy Th.

3. JIBr>KeHre 1Mo OKPY>KHOCTH. YTOJ MOBOPOTA, YIJIOBasi CKOPOCTh M YTIIOBOE
yckopeHue. CBs3b YIVIOBBIX U JINHEHHBIX BEJIMUYUH.

4, KpuBonunerinoe nBmxenne. TaHreHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHE.
ITonHOE ycKOpeHHe. YT0JI MEXKIY CKOPOCTBIO U YCKOPEHUEM.

5. WNuepumanbHble cuctemsl oTcyera. [IpuHnmMn otHocuTensHOCTH [ amwiies.

[TpeoOpazoBanus ["amumes.



ﬂuHaMllKa nocmynameilbHo20 U epauiamesibHo2co OBUIICCHUA

ITonsTHE cuibl, Maccel U UMITyJbca. [I[puHIUIT Cynepno3uIuu.

2. 3akonbl HprotoHa. OCHOBHOW 3aKOH JWMHAMUKH IOCTYIATEIbHOTO
JIBAKEHHUS.

3. MoMEHT MMMyJibca ¥ MOMEHT CHJIbI OTHOCHUTEIBbHO TOYKU. OCHOBHOE
ypaBHEHUE AUHAMUKH BPAIATEIBHOTO ABUKCHUS.

4, Bpamenue BokpyT HEMOABMKHON ocu. MOMEHT MHEPIIMKM TBEPJOTO TeJa.
Teopema Ilteitnepa.

5. AHamorusi  XapaKTepUCTUK W ypaBHEHUH  MOCTYyNaTeIbHOTO H

BpamaTCJIbHOI'O ABUKCHUS.

3axomnnt COXPDAHEHRUA 6 MEXAHUKe

1. WNurerpansr neuxeHus. CBs3b 3aKOHOB COXPAHEHUS C CUMMETPHUSIMHU
MPOCTPAHCTBA U BPEMEHH.

2. 3amMKHyTas cucTeMa. 3aKOH COXpaHEHUsI MOJIHOTO UMITYJIbCa CUCTEMBI TEII.

3. 3aKOH COXpaHEHHUs MOJTHOTO MOMEHTA UMITYJIbCa CUCTEMBI Tell. J|BuxkeHue
B LICHTPAJILHOM I1OJIE.

4, Pa6ora u wmomuocte. KuHeTnueckas 5sHeprus MNOCTYHATENbHOTO U
BpAILATEILHOTO ABUKECHHUS.

5. KoHcepBaTuBHBIC W AMCCUIIATUBHBIE CHIIBI. PaboTa KOHCEPBATUBHBIX H
JMCCHUIIATABHBIX CHIIL.

6. [ToreHimanbHass SHEprus. 3aKOH COXPAHEHHUS IOJTHOM MeXaHW4YeCKOM
SHEPIUMu.

7. CBs13b MeXy CHIJION U MOTEHIIMATBHOM SHepruei. J[Ba crocoba onucanus
B3aUMOCHUCTBUS.

8. Coynapenue OByX Tesl. YIPyIuid U HEYNIPYTui yaap.

Mexanuueckue Koneoanus

VYpaBHEHHE rapMOHUYECKUX KOoJeOaHHi U ero pelieHue.
XapakTepHuCTUKH KojeOaHui (aMIIMTY1a, 4acTOTa, HadaibHas (asa).
MaremaTnueckuil 1 GpuU3NUECKUN MasITHUKH.
CrnosxeHre rapMOHUYECKUX KOJIeOaHUI OIHOTO HanpaBieHus. buenus.
CrnoxeHue neprneHIuKyIApHbIX Konebanuit. durypsl Jlnccaxy.
YpaBHeHHE 3aTyXalIKUX KOJICOAHHI U €T0 pelieHue.
XapakTepUCTUKN  3aTyXaloUMx  KojeOaHMM  (Bpems  penakcalud,
jorapupMUUEcKuil JEKPEMEHT, T00POTHOCTB).

8. DHeprusi rapMOHUYECKUX U 3aTyXaroIuX KoleOaHuH.

9. Boeinyxnennsie kosnebanus. Pesonanc.

Noogok~wdPE

Ynpyzue ¢onnwi

[Toniepeunblie U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKH Oeryuieil ynpyroi BOJIHBI.
CKopocTb pacnpocTpaHEHHs YIIPYTHX BOJIH.

3. Knaccudukanmss BomH mo ¢opme BoJHOBOWM ToBepxXxHOCTH. I[limockas,
cepuyeckas ¥ LIUIHMHIpUYECKas BOJIHA.

4. BonHoBoe ypaBHeHHe. YpaBHEHHE Jy4ya, YpPaBHEHHE IIJIOCKOM BOJIHBI,
BOJIHOBOE YpaBHEHHUE B 00IIIeM BUJIE

5. Hanoxenue ynpyrux BosiH. CTosiuasi BOJIHa U €€ 0COOEHHOCTH.

6. Konebanue HaTAHYTOH CTPYHBI.

Cneuuaﬂbmm meopus OmHOCUmMe/IbHOCmu



[TocTynatel DHHIITEHHA.

3aMe/IJIeHUE BPEMEHH.

JlopeHuEeBO COKpallleHUE JJIUHBI.

PenstuBucTcKkue nHBapuanThl. MIHTEpBa.
PenstuBuUCTCKUI UMITYJIBC.

[Tonnast 3HEprus U SHEPrUs MOKOS YACTHUIBL.

CBs13b MaccChl, SJHEPTUH U UMITYJIbCA.

3aKOHBI COXPAaHEHUSI IPU PEISITUBUCTCKUX CKOPOCTSIX.

NG~ E

2 cemecTp
Knaccuueckas cmamucmuka

1. Makpocucrtema. CTaTUCTUYECKUA M TEPMOJUHAMHYECKUH MMOIXOJBI K
OIMCAHUIO MAKPOCUCTEM.

2. Huckpernsiii HaOop BenwuuH. [loHSATHE BEpPOATHOCTH U CpeAHEH
BEJIMYMHBI.

3. HenpepriBublii HaOop BenuuuH. DYHKIMS pacHpelesieHus ciiydailHou
BEIMYMHBI U €€ cBoiicTBa ((pU3MUYECKHI CMBICH, pacyeT BEpOSTHOCTEH, YCIOBHE
HOPMUPOBKH, pacU€T CPEIHUX BEJTUUMH).

4. Pacnipenenennie Moisiekysl 1O HpoeKUusiM cKopocTedl. Pacrmpenenenue
l'aycca.

5. Pacnipenenenne Monekyn 1o MOAYJO cKopocTu. Pacnpenenenue
Makcaeia.

6. Haunboiee BeposiTHas, CpeIHSISA M CpEIHEKBAAPATUYHAS CKOPOCTH.

1. Pacnipenenenne MoJieKysl MAEaIbHOIO Ta3a MO BBICOTE B IOJIE TAKECTH

3emnu. Pacnipenenenue bonsiimMana. bapomerpuueckas hopmyia.

MKT u nepgoe nauano mepmoounamuxu

1. Monens naeansHoro rasa. Jlasnenue u remneparypa ¢ Touku 3peHus MKT.
YpaBHEHHE COCTOSIHUSA NIEANBHOTO rasa.

2. [TonsiTHe crenenel cBoOO b MOJIEKYJIbl. Teopema 0 paBHOpacHpeieIeHun
SHEPTrHH 10 CTETIEHIM CBOOO/IBI.

3. BHyTpeHHss sHeprus Kak QyHKIHSI COCTOSIHUS CUCTEMBI.

4, Pabota xak gyHKIMA MIpoiiecca.

S. IlepBoe Ha4asI0 TEPMOAUHAMHUKHU.

6. N3oTepmuyeckuii, H30XOpUYECKUI 1 N300apUYECKUi POIECCHI.

7. Anunabatnueckuit mponecc. YpaBHenue Ilyaccona. Ilomutponuueckue
IIPOLECCHI.

8. Ilonstne Ttemnoemkoctu. MousipHass W yAelbHas TEIUIOEMKOCTH.

TermmoeMKoCTh Tpu U30MpolLeccax.

3Jlel<mp0cmamuuec1<oe none

1. Cwitbl B ipupoze. Poib 31eKTpOMAarHUTHOIO B3aUMOIEUCTBUSL.

2. OnekTpocraTUdyeckoe  mojie.  JnekTpuyeckuil  3apsa.  CBolicTBa
3JIEKTPUYECKOro 3apsaa. 3akoH Kynona.

3. HanpspkeHHOCTD 371€KTPOCTaTHUECKOTO TIOJIS.

4. [TpuHIMI CyNepno3ULIUU IEKTPOCTATUUECKHUX MOJIEH JIJIsl JUCKPETHOTO U
HENPEPBIBHOIO PACIIPEAEIIEHUS 3apsI/I0B.

5. [ToTok BekTOpa HANPSHKEHHOCTH SJIEKTPOCTaTH4ecKoro mouss. Teopema

I'aycca.



6. [ToTeHnManbHOCTD 3JEKTpOCTaTHUEcKoro mnois. [IpuHnun cynepno3unuu
JUTsl IOTEHIIMAIA.

7. Pabora no nepemMenieHuo 3apsjia B 3JIEKTpoCcTaTHIeCKOM moJje. Teopema o
HUPKYJISIUH.

8. CBs13b MeX/1y HANPSHYKEHHOCTHIO U OTEHIIUATIOM.

9. ['eomerpuueckoe onucanue nojsi. CUIoBbIle TUHUNA. DKBUIIOTCHIIMAIbHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoduuku 6 IJICKMPUUECKOM naojie

1. DJIEKTPUUYECKUI TUTOJb. JIMTONIBHBIIT MOMEHT.

2. DJeKTpUUecKoe 1osie B audjekrpuke. [lonaspusanus 1usaeKTpuka.

3. BekTop snexTpuueckoro cmeuieHus. JudaekTpuueckas MPOHUIAEMOCTh
BellecTBa. Teopema ["aycca st AMDIEKTPUKOB.

4. YcnoBus Ha TpaHUIle pa3/elia ABYX AUAJICKTPUKOB.

S. DNEKTPOEMKOCTh YEAUHEHHOTO ITPOBOHHKA.

6. Kongencarop.  DIEKTpOEMKOCTh  IUIOCKOro,  cdepuueckoro  u
HAJTUHAPUYECKOT0 KOHACHCATOPa.

7. CoennHeHne KOHACHCATOPOB.

8. DOHeprusi  3apsHKEHHOTO KOHJIEHCATOpA. [TnoTHOCTH SHEPTUU
AIEKTPUUYECKOTO MOJIS.

9. Bximtouenne KoHeHCAaTOpa B AJIEKTPUUYECKUE LIETIH.

Hocmoannelii 31eKmpudecKuii mox

1 OnexTpuueckuil TOK. [IOTHOCTH TOKa. Y paBHEHNE HENPEPBHIBHOCTH.

2. 3akon OMa B auddepenunanpHon hopme.

3. 3akoH OMa B MHTErpajbHON (opMme s OJHOPOJHOIO ydacTKa LEIH.
DNEKTPUYECKOE HANPSIKEHUE.

4. Conporusienue npoBogHuka. CoeuHEHNE CONPOTUBICHUH.

5 3akoH OMa aJ11 HEOJTHOPOAHOTrO yuyacTka enu. Croponnue cuisl. J/1C.

6. [TpaBuna Kupxroda mist pacueta pa3BeTBICHHBIX IIETICH.

7 PaboTa 1 MOIIHOCTB 35eKTpHueckoro Toka. 3akoH /xoymsa-Jlenua.

8 [TepexoiHbIE MPOLIECCHI B LIETIN C KOH/IEHCATOPOM.

Maznummnoe none u 31eKmMpPOMaAZHUMHAA UHOYKUUA

1. Enunas npuposa aneKTpu4eckoro ¥ MarHUTHOTO TOJIS.

2. HcTOYHMKHM MarHMTHOTO MOJs. MarHUTHOE MOJE IBUXKYILErocs 3apsaa u
pOBOIHMKA ¢ TOKOM. 3akoH buo-Casapa.

3. IToTok M HMpKyIAMS BEKTOpa MHIYKLIUU MarHuTHoro mnois. Teopema
I'aycca u Teopema 0 HUPKYJIALIUY.

4. Cuna JlopeHua. JIBuykeHue 3apsyKeHHOM YaCTHIIBI B MATHUTHOM II0JIE.

5. Cwta Ammepa.

6. MaruutHoe nose B Beniectse. HaMarHn4eHHOCTb.

7. HanpspkeHHOCT  MarHMUTHOrO — mojsl. MarHutHas  IPOHUIAEMOCTh
BellecTBa. JluaMarHeTUKy U apaMarHeTUKH.

8. ®deppomaraernku. Pusznueckas mpupoaa GpeppomarneTusma.

9. 3akoH dyeKTpoMarHUTHOM uHAykuuu @Papages. Ilpasuno Jlenna.
Buxpesoe aiekTpudeckoe mnosie.

10. SABnenne camonHaykuuu. MaayktuBHOCTh. COIEHOUA.

11. DHeprust KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

dnexmpuueckue Konedanus u nepemerHblil MoK



1. Konebatenbuplii KOHTYp. MexaHW3M BO3HUKHOBEHHS JJICKTPHYECKHUX
KoJie0aHui.

2. DHeprus MEKTPUICCKUX KOJICOaHUH.

3. 3aryxarommue Konetanus. XapaKTepUCTUKH 3aTYXArOIINX KOJIeOaHH.

4. Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIBHOM KOHTYPE.

S. Boinyxknennsle  kosnebaHus. BekropHas aguarpamMma  HanpspKEHHM.
Pe3onanc Toka. Pezonanchas gacrora.

6. CoorHomenue a3 MeXAy BHEIIHUM HampsOKCHHEM, CHJIOW TOKa |
HaAIPsDKEHUEM Ha Pa3JIUYHbIX 2JIEMEHTaXx LIETIH.

7. IlepemenHbI TOK. MHAYKTUBHOE U €MKOCTHOE colpoTuBicHue. [lonHoe
COIPOTHBIICHUE LIETIH IIPH IIEPEMEHHOM TOKE.

8. JleficTByromue 3HAaYeHUs CWIBI TOKAa WM HalpshDKeHUs. MOIIHOCTh mpH

nepeMeHHOM Toke. Ko dumeHT MOmHoCTH.

3 cemecTp
dnekmpomazHummubvie 60J1HbL

1. IInockast 2IEeKTPOMArHUTHAsL BOJIHA U €€ OCHOBHBIE XAPAKTEPUCTHUKHU.

2. [Ikana 3eKTpoMarHuTHbIX BOJIH. OCOOEHHOCTH ONTUYECKOTO AUAIA30HA.

3. EctecTBeHHbII M MOspu30BaHHbIN cBeT. Bunpl nonspuszanuu. CreneHb
NOJIIPU3ALMU YaCTUYHO NOJISPU30BAHHOIO CBETA.

4. 3akon Mauntoca.

S. [Tossspu3zanus Ipyu OTPAKEHUU U NPEJIOMIIEHUM CBETA HA IPAaHULIE pas3zeia
JIAJIEKTPUKOB. YT0a bprocrepa.

6. JIBoliHOE JTyyenpenomiieHue. Y CTporucTBo npusMel Hukos.

7. OnTuyecky aKkTHBHbIE BelEeCTBA. BpaleHue II0CKOCTH MOJISIpU3alnu

CBCTA IIPU NPOXOKIACHUN Y€PE3 ONITUICCKU AKTUBHYIO CpCaAY.

Humepgepenyun ceemoswix 6011

1. [Tonstue unaTepdepenyu. [IpuHINI CyTIepmO3UIIUU AJsi CBETOBBIX BOJIH.
HaoOmromaemblie u HeHaOJII01aeMbl€ BETUYHHEL.

2. KorepentHsle u HekorepeHTHble BOJHBI. (ClI0)KEHHE WHTEHCHUBHOCTEHW B
ClIyyae HEKOTEPEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.

3. YcnoBus ycuieHus U OclablieHusl CBeTa B 3aBUCUMOCTHU OT pa3HOCTH a3
UHTEP(PEPUPYIOLIUX BOJIH.

4, OnTtudeckuii myTh cBETOBOTO nydya. CrocoObl M3MEHEHHUs ONTHYECKOTO
MyTH CBETOBBIX BOJIH.

5. CBs13b ONTUYECKON PA3HOCTH XO/a JIBYX BOJIH C pa3HOCTBIO (a3. YcioBus
MaKCMMyMa 1 MUHUMYyMa UHTep(EepeHIINN B 3aBUCUMOCTH OT ONITHYECKOM PA3HOCTH XO0/1a.

6. Cxema FOura. VYcnosus nHabmoneHuss uHTephepenuunn. KoopauHaTs
CBETJIBIX U TEMHBIX MOJIOC HA DKpaHe.

7. WuTepdepeHius B TOHKHUX TUIEHKaX B OTPAXKEHHOM M MIPOXOISAIIEM CBETE.

8. Cxema miis HaOmroneHus kosen HproToHa. Pagmychl CBETIBIX M TEMHBIX

KOJICH B OTPA’KECHHOM U MPOXOAAIIEM CBCTC.

Hughpaxyus u oucnepcusn ceemosvix 60.1H

1. SBnenue nudpakuuu. OcoOeHHOCTh AUGPAKIMM CBETOBBIX BOJH.
Hudpakaus Openens u Opaynrodepa.
2. IIpunuun I'roiirenca-OpeHensa. YHOpoueHUE BBIUUCICHUN C IOMOILIBIO

BEKTOPHOM AMarpaMMBl.
3. Judpakuus Openenst Ha KpyriaoM oTBepcTUH. 30HbI PpeHers.



4, Hudpakmus DpayHrodpepa Ha Y3KOH MPSAMOJIMHEHHOW INETH. Y CIOBUS
MaKCUMyMa 1 MUHHUMYMa. 3aBUCUMOCTL HHTEHCUBHOCTH CBETA OT yriia I[I/I(I)paKL[I/II/I.

5. Hudpaxuonnas pemierka. OCHOBHbIE XapaKTEPUCTUKK AU(PPAKIIMOHHON
peleTKh. Y CIIOBUS TJIABHBIX MAKCUMYyMOB U MUHUMYMOB U JJOOaBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcsi M paspearonas CrnocoOHOCTh JU(PaKIUOHHON
PELICTKHU.

7. Judpaxius Ha IPOCTPAHCTBEHHON PELIETKE.

Keanmoesan npupooa uznyuenusn

1. TemnoBoe uznydenne adbCcoMOTHO yepHOTro Tena. 3akoH Credana — bonbimana.
2. 3axoH cmeuienus Buna. ['unotesa [lnanka.

3. OHeprus u umnyisc ¢poroHa. /laBienue ceera.

4. ®oroadpdext. 3akonbl  (dotodrddekra. KpacHas rpanmma
dotoarddekra.

S. dopmyna OWHIITEHHA. PeNSTUBUCTCKUNA U HEPEIATUBUCTCKUN
dboTtodpdekr.

6. TopMo3HOE PEHTT€HOBCKOE U3ITyUYCHHUE.

7. Addext Komnrona. ®opmyna KomnroHa.

8. KoprrycKysipHO-BOJTHOBOH JTyaii3M CBETA.
4 cemecTp

Dnemenmul K6AHMOBOU MEXAHUKU

1. BoaHOBEBIE CBOMCTBA YACTHIL.

2. JnunHa BosiHb! Ae bpoiins. DkcnepuMeHTaIbHOE MOATBEPKICHUE.

3. [IpuHuun HEONPEeIeICHHOCTH Ieiizendepra. CooTHouieHue
HEONPEIEIEHHOCTEM.

4. BonnoBast pyHKIus 1 ee cBoiicTBa.

S. OcHoBHas 3a71a4ua KBaHTOBOM MexaHuku. Y paBHenue [Ipéaunrepa.

6. Yactuia B noTeHIMAIbHOU siMe. KBaHTOBaHUE SHEPTUH.

7. [IpoxokaeHne dYacTUIlbl 4Yepe3 TMOTEHIUaIbHbIN Oapbep. TyHHENbHBIN
s dexT.

Cmpoenue U u3jiyueHue amomoe

1. IInanerapnas monens atoma. [locrynarsl bopa.
2. N3nydyenue atoma Boopojia M BOJOPOIOTIOIOOHBIX CUCTEM.
3. Crnexrpansnsle cepun. ®opmyna banemepa.
4. CreKkTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.
5. KgaHToBbI€ uncCIa, XapakTepU3yIOILIHNE OJI0KEHNE SJEKTPOHA B aTOME.
6. KBanToBaHue 3Hepruu 1 MOMEHTa UMITYJIbCA.
7. CnuH snextpona. I10JIHBIII MOMEHT 3JIEKTPOHA.
8. Cxema 3HepreTuyeckux ypoBHEH aToMa BOJIOPO/a.
9. 3amosHEeHHE DJEKTPOHHBIX O00O0JI0OYEK B MHOTOZJIEKTPOHHBIX AaTOMaXx.
[Tpunnumn [aynu.

Keanmosasa cmamucmuka u 3Jzel<mp0npoeodnocmb msepdblx men

1. [IpuHIUIT TOXKIECTBEHHOCTH OJAMHAKOBBIX YaCTHIL.

2. bozonst u  ¢depmuonsl. Tpu BHIAa CTATUCTUKU: KJaccudeckas,
boze-Onnmreitna u ®epmu-/lupaxa.

3. CBo06oHbIE 1eKTPOHBL. DHeprust Pepmu.

4. 30HHas TEOpUS TBEP/BIX Tell.



S. DNEKTPONPOBOJHOCTH MMOJIYIPOBOJIHUKOB. 3aBUCUMOCTD MPOBOJIUMOCTH OT
TEeMIIepaTyphI.

6. CobcTBeHHast U TPUMECHAsl TPOBOAUMOCTH TOTYTIPOBOJHUKOB.

7. DJIEKTPONPOBOIHOCTh  METAJIOB. 3aBHCHUMOCTb  CONPOTHUBJICHHUS  OT
TEMIEPATyPHI.

8. SIBnenue cBepxXnpoBoauMOCTH. KBaHTOBast TEOpUsl CBEPXIPOBOIUMOCTH.

Amomnoe a0po u ocodenHnocmu paouoaKmusHslX pacnaoos

1. SBnenue paanoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOTO pacmnaja.

2. CocraB 1 XapakTepUCTUKH aTOMHOTO sapa. Snepusie cuibl. KanenbHas u
00os10ueyHast MOJICIH SJEP.

3. Macca u 3Heprus cBs3u A1pa. Y IeJbHas SHEPIrUs CBS3H.

4. SnepHble peakuu. DHEPrus sIAEPHON PEAKIIUH.

5. VYpaBHEHHE U SHEPreTUUYECKOe YCIOBHE O-pacmaja. TyHHeIbHbINH 3P ekt
npu o-pacnaje. CrekTp o-4yacTull.

6. Xapakrep cnekrpa y-uznydenus. [Ipoueccsl B3auMOIEHCTBUS Y-KBAHTOB C
BEILECTBOM.

7. Tpu Bunma [-pacnaga. DHepretuueckuil cmektp [P-uactuim. [umortesa
HEUTPHUHO.

8. 3akoHbI coxpaHneHus npu B-pacnaze. Jlentousl. JlenToHHBIN 3apsi.



IIpuioxenne 2

OueHovHbIe CpeACTBA J1JIsl MPOBeeHHUsI MPOMEKYTOUHOMH aTTecTAlMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHBIC CpEeACTBA NJIA IPOBEACHUSNA l'[pOMe)KyTO‘lHOﬁ aTTeCcTalun.

Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBa

OIIK-1 CnocoGeH ncnoab30BaTh MOJI0KEHHS, 3aKOHbI M METO/IbI €CTECTBEHHBIX HAYK M MATEeMATHKH JIJIs1 pellleHusl 32/1a4 MHKeHEePHOil 1esiTeIbHOCTH

OIIK-1.1

[Tpumensier buznueckue 3aKOHBI

u

MAaTCMAaTUYCCKHUE MCTOABI IJId pCHICHUSA 3aaad

TCOPCTUYCCKOT'O U ITPHUKIIAIHOT'O XapaKTepa

IlepeyeHsb TeopeTHYECKNX BOMPOCOB K IK3aMeHAM

1 cemectp

1. Kunemaruka mnocrtynatenbHoro JABkeHUs. CrnocoObl ONMCAaHUS — JIBUKEHUSA
MarepuanbHOU TOUKHU. [loHsATHE paanyc-BEKTOpa, CKOPOCTH U YCKOPEHMUS.

2. Ilpsmas u obpaTHas 3aauu MexaHUKH. Poib HavanpHbIX ycnoBuil. [lepemenienue u
PO ICHHBIN ITyTh.

3. JIBmkeHHe MO OKPYXHOCTH. YTOJ TOBOPOTa, YIJIOBash CKOPOCTb M YIJIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEIUYMH.

4. KpuBonuneiiHoe nBuxeHue. TaHreHIManbHOE M HOpMajbHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKy CKOPOCTBIO U YCKOPEHHUEM.

5. HWuepumanbhble cuctemsl oTcyera. [IpMHIMI OTHOCUTENBHOCTH M MpPeoOpa3oBaHUS
lNanunes. MHBapuaHThI KJIIACCHYECKONW MEXAHUKH.

6. Ilonarue cuibl, Maccel U ummynbca. [IpuHuun cynepnoszunuu. 3akoHsl HberoToHA.
OCHOBHOM 3aKOH AMHAMUKH MTOCTYNATEIBHOIO JBUKEHHUSL.

7. MOMEHT UMIlyJIbca U MOMEHT CHJIbI OTHOCUTENIbHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMUKH BPaIaTeIbHOTO ABUKECHUS.

8. Bpamenue BOKpyr HEMOABIKHOW ocu. MoMeHT uHepuuu. PacyeTr MOMEHTOB
MHepuuu mpocThix Tel. Teopema llTelinepa.

9. Bupsl aBmxeHus TBepaoro tena. IlpuMeHeHrne 0CHOBHBIX 3aKOHOB MTOCTYNATEIBHOTO
Y BpalaTeJIbHOTO IBMXKEHUS JJI1 ONNMCAHUS TMHAMUKHU TBEPAOTO TENa.

10. Hurerpansl apmwxkeHus. CBsA3b 3aKOHOB COXPAHEHUS MEXAaHUKH C CHUMMETPUSMHU
MIPOCTPAHCTBA U BPEMEHH.

11. Mmnynbc cucteMsl Tel. 3aMKHYTasi cUcTeMa. 3aKOH COXPaHEeHUsl MMITYJIbCa.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

12. MoMeHT umIysbca CUCTEMBI TeJl. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCa.

13. Pabota u momHocTh. Teopema 0 KHHETUYECKON SHEPTUH.

14. Kunernyeckas sHeprus NOCTYNaTEIbHOIO U BPAIaTEIbHOTO JBUKEHUS.

15. AHanoruss XapakTEepUCTUK U YpPAaBHEHUN IOCTYNAaTEJbHOTO M BpaIlaTEIbHOIO
IBIKECHUH.

16. KoncepBaTuBHBIE M JUCCHIIaTHBHBIC CHibl. PaboTra KOHCEpBaTHBHBIX U
JMCCUIIATUBHBIX CHJI.

17. IloteHumanpHas 3HEpPrus. 3aKOH COXpPaHEHMsI IOJTHONM MEXaHUYECKOW SHEPTUU.

18. JIBa cmocoba omucaHusl B3aUMOAEWUCTBUS. JIBUKEHHE YaCTUIBI B OJHOMEPHOM
cTarmoHapHOM 1osie. CBs3b MEXIy CUIION U MOTEHIIMATBHOM SHEPTHUECH.

19. Coynapenue AByX Ten. YIPYruil U HEynpyruil yaapsl.

20. T'apmonmueckue Konebanusi. PemieHwe ypaBHEHHs TapMOHHYECKHX KOJEOaHUI.
AmmuiuTya, 4acToTta, HayaiabHas (aza.

21. MaremaTtnueckuii 1 GU3NIECKUN MasITHUKH.

22. CnoxeHHue rapMOHUYECKUX KoeOaHMs OTHOTO HampaBieHus. buenus.

23. CrnoxeHne NepreHInKYISPHBIX Konebannii. durypsr Jlnccaxy.

24. 3aryxatomme kojeOaHMs. YpaBHEHHE 3aTyXalOIIMX KoJeOaHWH U €ro pelieHHe.
XapakTepUCTUKHU 3aTyXaHHUS.

25. DHeprusi rapMOHMYECKHUX H 3aTyXaOUINX KOJeOaHU.

26. BopmHyxneHHble KoyieOaHHs. 3aBUCUMOCTh aMIUIUTYIbl KoJeOaHHH OT CBOMCTB
KoJie0aTenbHON CUCTEMBI M BBIHYKJAIOMIeH cuibl. Pe3oHaHc.

27. Ob6uee nousatue o BonHax. Knaccudukanus BoiaH. XapakTepuCcTUKU OeryIieil BOIHBI.

28. BomHOBOE ypaBHEHHE. YpaBHEHHWE JIy4a, TUIOCKOH BOJHBI M OOOOIIECHHBIA CITydaid
BOJIHOBOT'O YPaBHEHHUSI.

29. IInoTHOCTH MOTOKA PHEPTUU Oerymieil BoIHBL. CKOPOCTh PacIpOCTPAaHEHHUS YIPYTHUX
BOJIH B Pa3IMYHBIX Cpejiax.

30. Hamoxenume ympyrux BosH. Crosiuas BonHa u ee ocobenHoctu. Komebanme
HaTSIHYTOW CTPYHBI.

31. Mocrynatel DiHIITEIHA. Hapymenne OIHOBPEMEHHOCTH COOBITHH. 3aMeiieHue
BpeMeHu. JIoOpeHI1eBO COKpallleHHne ATHHBI.

34
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WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

32. IlpeobpazoBanms JlopeHa. PensiTHBUCTCKHI 3aKOH CIIOKEHUS CKOPOCTEH.

33. PenstuBucrckue nuBapuaHThl. IHTEpBa.

34. PenaruBuctckuii umiynbe. CBsI3b MacChl, SHEPTUU U UMITYJIbCA YaCTUIBL. DHEPIHUs
IIOKOSI. 3aKOHBI COXPAHEHHUS TP PENSITUBUCTCKUX CKOPOCTSIX.

2 ceMecTp
1. Onucanne makpocucteM. IIoHATHE BEPOATHOCTH U CPEOHEN BEINYUHBI.
@yHKIMA pacupenesieHus ClaydaiHOM BenuduHbl. PacrpenerneHne MOJEKysa IO
IIPOEKLMSIM CKOPOCTEH.

2. Pacnipenenenue mosekyn mo Moy ckopoctu. Hambosee BepositHas,
CpeIHsisl U CpeAHEKBaApaTUYHAasi CKOPOCTH.

3. Mopens uaeanbHOro rasa. JlaBjieHue u Temieparypa ¢ TOYKH 3pPEHUS
MOJIEKYJISIPHO-KMHETUYECKOW TE€OPUH. Y paBHEHHE COCTOSIHUS UI€aIbHOrO rasa.

4. Pacrnipenenenrie MoJiekys H€adbHOTO Ta3a MO BBICOTE B MOJE TSHKECTU
3emiu. bapomerpuueckas Gpopmya.

5. [TonsiTue CTENEeHEN CBOOO/IbI MOJIEKYJIBI. Teopema 0

PaBHOPACHIPCACIICHUN DHEPIUHU 110 CTCIICHAM CBO60,[[BI. BHYTpeHHHH OHEPIUA Kak
(I)YHKI_II/I}I COCTOAHHUA CUCTCMBI.

6. [lepBoe Hawano TtepMoaumHamuku. Paborta kak (QyHKIHS Tpoliecca.
N3oxopudeckuii, n300apuueckuii 1 H30TepMUUECKUI MPOLIECCHI.

7. [lonstne TtemioemMkocTu. TeMIO0EMKOCTh TMpPH  H30XOPUUECKOM U
n3zobapuueckoM nporeccax. IloctossHHas aguadaTsl.

8. Anunabatuyeckuii mporecc. YpaBHenue Ilyaccona. Ilomurponmueckue
IIPOLIECCHI.

9. Bropoe nauano tepmoanHamuku. [Ipobiema HEOOPaTUMOCTH TEIUIOBBIX
IIPOLIECCOB. DHTPOMNMSI CUCTEMBI U €€ cBolicTBa. Teopema HepHera.

10. OcHOBHOE ypaBHEHHE TEPMOAMHAMMKHU. DHTPOINHUS HUAEATBHOIO rasa.
V3MeHeHne SHTPONMH NIPH U30IIPOLIECCaX.

11. Huknunyeckuit npouecc. Koadduument noneznoro neicTBUS TEMIOBON

mamusbl. [ukn Kapro. Teopema Kapno. Tepmoannamudeckas mkajia TEMIEPATyp.
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OueHouHble CpeCTBA

12. Cratuctuueckuii  Bec  MakpococTtossiHua. CyTh  HEOOPaTUMOCTH.
Craructuueckuit cmbici sHTporuu. Popmyna boibimana.

13. ['panuupl NPUMEHMMOCTH MOJEIHM HJICAJBHOTO Ta3a. YpaBHEHUE
Ban-nep-Baansca. BHyTpeHHss sHeprus rasa Ban-gep-Baanbca.

14, N3otepmbl Ban-pgep-Baanbca u peanbHOro rasza. daszoBble MEPEXOJIbI
IIepBOro poja. JlmarpaMMbl COCTOSIHUS BEILIECTBA.

15. Onektpoctatuyeckoe mnone. 3akoH Kynona. HanpsbkeHHOCTh mouid.
[IpuHIUI cynepno3unuy JIEKTPUIECKUX MOJIEH.

16. Cuioble nuHU. [10TOK BEKkTOpa HANPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO
nons. Teopema ["aycca.

17. [lorenuman. Teopema O LUPKYJISLUM BEKTOpa HAMNPSHKEHHOCTU
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXKAY HANPSYKEHHOCTHIO U MOTEHIIUATIOM.

18. Dnektpuueckoe nojie B BeulecTBe. [lomspuzanusa nusnekrpuka. Bektop
JIEKTPUYECKOTO CMENICHUS. J{uaneKkTpudecKkas MIPOHUIIAEMOCTh BEIIECTBA. Y CIIOBUS Ha
TPAaHUIIE pa3zeiia JUIIEKTPUKOB.

19. OnektpoemkocTb.  Konaencatopel. CoenuHeHHEe  KOHIEHCATOPOB.
DOHeprust KOHAEHcAaTopa. DHEPrHsl MEKTPUUECKOro MoJIs.

20. Onextpudeckuil Tok. IInMOTHOCTH TOka. YpaBHEHHE HENPEPHIBHOCTH.
3akon OMma B muddepennuanbHon hopme.

21. Conporusnenue npoBoIHUKOB. CTOpoHHME cuibl. 3akoH Owma B
WHTETpaJIbHOU (hopme.

22. IIpaBuna Kupxroda s pacuera pa3BeTBIEHHBIX Iierneid. MOIIHOCTb
Toka. 3akoH J[xoynsa-Jlenma.

23. IlepexonHble polecchl B LIETIH ¢ KOHAEHCATOPOM.

24, Enunas mpupoma anekTpudeckoro M MarHuTHoro mons. Ilose
JBIDKYILErocs 3apsa. [IpuHun cynepno3uuun MarHuTHeIX nosiel. 3akon bruo-Cagapa.

25. [ToTox ¥ UPKYISIIHS BEKTOpa WHAYKIMU MarHUTHOTO Toiisi. Teopema
I"aycca u Teopema 0 LIUPKYJISILUH I MATHUTHOTO TTOJIS.

26. Cuna Jlopenna. Cuta Amriepa. MOMEHT CuJl, ISHCTBYIOIIUX HA KOHTYP C
TOKOM.
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217. MaruutHoe mnosie B BemecTBe. Hamarnmyennocts. HanpsbkeHHOCTH
MarHuTHOTO 1oJist. MarHuTHas MPOHUIIAEMOCTD BellecTBa. eppoMarHeTHKH.

28. 3akoH oayekTpoMarHuTHOM uHAyKuu @apanes. [IpaBuno Jlenua.
Buxpesoe anekTpudeckoe mnoie.

29. SIBnenne caMOMHIYKIUHU. MIHIYKTUBHOCTb. DHEPrUusi KOHTypa C TOKOM.
DHeprusi MarHuTHOro noJsi. [lepexoHpie MpoIeccsl B LI ¢ UHIYKTUBHOCTHIO.

30. Konebarenbubiit koHTYp. CBOOOJHBIE TapMOHUYECKHE U 3aTyXarollue
ANIEKTpUYECcKue KojiebaHus. DHEprust KojaeOaHu M.

31. BoinyxaeHHble dJeKTpuueckue Kkojebanus. Bekrophas nuarpamma
HanpsbkeHui. Pe3onanc Toka.

32. [lepemennbiii  Tok. MHAYKTHBHOE U E€MKOCTHOE COIPOTHUBJICHHE.
MoImHOCTh B LEMU MEPEMEHHOTO TOKA. J[eMCTBYIONIME 3HAUEHUS TOKA U HAIIPSKECHUS.

33. Cucrema ypaBHeHuid MakcBemia Kak o000OIIEHHE Pa3pO3HEHHBIX
SIBJIGHUN DJJIEeKTpUYecTBA W MarHetusma. MarepuanpHbele ypaBHeHHs. (CBolicTBa
ypaBHeHu Makcsea.

34. DOneKkTpoMarHuTHbe BOJIHBIL. BosnHoBoe ypaBHeHue. CBoiicTBa U
OCHOBHBIE  XapaKTEPUCTUKH DIIEKTPOMArHUTHBIX BOJH. OHEPrusi W HUMILYJIbC
3JE€KTPOMArHUTHOW BOJIHBI.

IMepeyenn TeopeTHYECKUX BONMPOCOB K 3aUeTaM:

3 cemecTp

1. EctectBeHHBIH M mossApu30BaHHBIA cBeT. CTeneHb MOJISPU3ALUU
JINHEHO MOJISIPU30BAHHOTO CBETa. 3aKoH Maitoca.

2. llonspuzanust mpU OTPaXEHUHW M TPEJIOMIIEHHH CBETa Ha TpaHUIle
paszaena Iu3JIeKTpUKOB. YToJ bprocrepa. J[BoliHOE TydenpeioMIICHHE.

3. CnocoObl monspU3allMU  ecTecTBeHHOro cBeta. Ilpusma Huxomns.
Bpamienue miuockocTu Mmosisipu3alluy CBeTa MPH MPOXOKJICHUH Yepe3 ONTHUYECKU
aKTUBHYIO CpELly.

4. lllkana  SNEKTPOMArHUTHBIX  BOJH. (OCOOEHHOCTH  ONTHYECKOIO
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nuanasoHa. [loka3arens npenoMieHus cpebl.

5. Korepentnsie BoiHbBL. HMHTepdepeHuus cBeToBbIX BOJH. CliokeHHe
MHTEHCUBHOCTEH B CIy4ae HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHU .

6. Onrtuyeckas pazHocTh xoja. CBs3b ONTHYECKOM Pa3HOCTH XoJa ABYX
BOJIH C Pa3HOCThIO (a3 MeX Ay HUMU. Y CIOBUS MAKCUMyMa U MUHUMYMaA.

7. Cxema IOnra pmns wnHaOmonenuss wuHTepdepeHunn. BpemenHas wu
IIPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

8. Nurepdepenmnus B ToHKHX IUIeHKaX. HabOmronenme koserr HeroToHa B
OTPAKEHHOM U IIPOXOASIIEM CBETE.

9. fBnenue mudpakuuu. Judpakuus Openens u Opaynrodepa. [Tpunuun
[oitrenca-dpenens.

10.Iudppakuus Dpenenss Ha KpyrioM oOTBepcTud. 30HBI Dpenens.
I'paduueckuii METOJI CIIOKEHHSI AMIUIUTY .

11.Iudppakuus @paynHrodpepa Ha y3KOH MNPSIMOIMHEHHON  IIEH.
JudpakiimonHas pemeTka Kak COBOKYIHOCTh KOHEYHOT'O YHUCIIa MIeIeH.

12 lucniepcust  cBera. ['pynmoBast ckopoctb. Dddexr omnepa s
3JIEKTPOMArHUTHBIX BOJIH.

13.TerioBoe wu3nyuenue Tena. 3akoH Credana-bonbiiMana. 3akoH
cmenienus Buna. I'unoresa [1nanka.

14.®oroadpdexr.  3akonst  Cronerosa. Qopmyna  OWHIUTEHHA.
PenstuBucTckuii 1 HEPENATUBUCTCKUN POTOADDEKT.

15.Paccesnue potoHa Ha cBoOOHOM 31ekTpoHe. Popmyna KomnToHa.

16.®otonsl. [laBienne cBera. KopiryCKyJIspHO-BOITHOBO# JTyalli3M CBETA.

4 cemecTp
1. BosnnoBeie  cBoiictBa  wactuu. JimHa  BosmHBl  ne  bpons.
DKCnepuMeEHTAIBHBIC IOATBEPKICHHS TUITOTE3bI ¢ bpois.
2. [Ipunuun HeonpeneneHHocTH. (COOTHOILIEHHWE HEONPEAEICHHOCTEN
I'eitzenbepra. OcoOeHHOCTH MpoOIEecca M3MEPEHUS B KBAHTOBON MEXaHUKE.
3. du3nyeckoe MCTOJNKOBaHUE BOJH Ae bpoins. BonHoBas dyHkuus u ee
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cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUS YACTUIIBI.

4. OcHoBHasg 3amaya KBaHTOBOM  MexaHwku. Hecrauwonapuoe wu
cranonaproe ypaBHenue llpéaunrepa. CoOcTBeHHBIE (YHKIMH U COOCTBEHHBIE
3HAUCHUS (PU3HUYECKUX BEITUUMH.

5. Pemenue ypaBuenus Llpeaunrepa mjist cBOOOJHOM YaCTUIIBI.

6. Yactuua B 0AHOMEPHON OECKOHEYHOU MPSAMOYIOJIbHOW MOTEHIMAIBLHON
sme. KBantoBanue sneprun. CooCcTBeHHbIE (PYHKIIMH COCTOSIHUS YaCTHIIBI.

1. [Ipoxoxkaenre dyacTulbl Yepe3 MOTEHIHAIbHBIM Oapbep B BHIE
OJIHOMEPHOI CTYNEHbKU W MPSIMOYTOJIbHBIN MOTEHIUANbHBIN Oapbep. TyHHENbHBIH
¢ dekr.

8. KBanTOBBIII TrapmMoHWYeckud ocuwuiaTop. KBaHTOBaHHME SHEPruu U
npaBuia oToopa.

9. [Tnanerapnas moxens aroma. [locrynatel bopa. KBantoBanue suepruu

BOJIOPOAOTIOJOOHON CUCTEMBI.

10.  HznydyeHue BOaOponONOA0OHBIX cucTeM. CHeKTpalbHble CEepUU aToMa
Bogopoaa. O6obmennas ¢popmyna bansmepa.

11.  CrhekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aK0oH Mo3u.

12.  VpaBuenue lllpeaunrepa nis atoma Bogopoja. KBantoBaHne MOMeHTa
uMmybca. [IpaBuna oréopa /17151 aTOMHBIX IEPEXO0/I0B.

13.  Cnun »>nextpoHa. KBaHTOBbIE YHClIa, OIUCHIBAIOIIME COCTOSHUE
JJIEKTpOHA B atome. KpaTHOCTb BBIPOXKACHHUS DHEPreTUYECKHX ypoBHEW. [IpmHnmmn
[Taymnmn.

14.  IIpuHOUI TOXIECTBEHHOCTH OJAMHAKOBBIX YaCTHUIl. b030HBI 1 (pepMHUOHEI.
KBaHTOBBIE pacnpeneneHus.

15.  CBobGoanble 31eKTpoHbl B Metajuie. JHepruss depmu. 30HHas TeopHs
TBEPABIX TEI.

16.  DAeKTpOmpOBOAHOCTH METaJIJIOB U MOJIyIPOBOIHUKOB.
CBepXnpoBOIUMOCTb.

17. SBnenune paarnoakTUBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOTO pacmaja.
[TocrosinHas pacnana. [lepuon noaypacnana.
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UHAMKATOpa
18.  CocraB u XxapakTepucTUKU aTOMHOTO sjipa. KanenbHast Mmoaens. Pasmep u
CIIUH s1/1pa.
19.  Macca u sHeprus CBsI3u aTOMHOTO Si7pa. 3aBUCUMOCTD yJIeIbHON SHEPTUs
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAETb siIpa.
20.  Snepnble peakuuu. DHeprus peakuu. Peakunu nejaeHus u CHHTE3a sep.
21.  PamgmoaktuBHBIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3JIy4YEHUS STEP.
JlnuHa cBOOOIHOTO MpoOera ol-9acTHII.
22.  Tpu Buga B-pacnana. DHepreTuueckuit criektp -yactui. Heitrpuno.
23.  OcobenHoctu y-uznyueHusi sjep. IIpoxoxaeHue Y-KBaHTOB uepe3
BELIECTBO.
24.  Knaccudukanus sneMeHTapHbIX yacTuil. Jlentonsl. JIenToHHBIN 3apsi.
25.  Anponsl. bapuonnsrii 3apsin. KBapkoBast MOAEs aipOHOB.
OIlK-1.2 Ucnonp3yeT 3HaHUS (PU3UKH U MaTEMaTUKH Ilpumepot IK3aMEeHAUUOHHBIX NPAKMUYECKUX 3A0AHUIL:

IIpUu pCHICHUHN NPAKTUYICCKUX 3a1a1

1. Payc-BeKTOp YaCTHIIBI H3MEHSETCS 110 3aKOHy 7 = 3tT + 2t2] — 5k (m). Haiiti
BEKTOP CKOPOCTH ¥, BEKTOP YCKOPEHUS d, a TaK)Ke MOJIYJIH 3TUX BEIMYHMH B MOMEHT
BpeMeHH t=1c.

2. MatepuanbpHasi TOUKa JBHXKETCS B MIOCKOCTU XY M0 3aKOHY: x = Asinwt, y =
A(l-coswt), tme A = 5cm, w =4 c . Onpenenuth TPAeKTOPHUIO JBUKEHUS TOYKU
y(x) ¥ HAWTH ITyTh, KOTOPBIA OHA MPOXOJUT 32 IIEPBLIE 3 ¢ ABUKECHHUS.

3. TBépnoe Teno BpamiaeTcss BOKPYT HETOJBMIKHOW OCH IO 3aKOHy ¢ = 12t —
t3(pan). Haiiti cpemHIOI YIJIOBYIO CKOPOCTh (@) U CpeqHee 3HAa4YeHHE YIIIOBOTO
YCKOpEHUs (&) B IPOMEXKYTKE BpeMeHH OT () 10 OCTaHOBKH.

4. Koneco Bpamaercs BOKPYT HENOABMXHOH OCH C IOCTOSIHHBIM YTJIOBBIM
yckoperueM ¢ = 0,25 pag/c?. Uepes Kakoe BpeMs IOCJIE Hauyala BPAIEHHS BEKTOD
MIOJTHOTO YCKOpPEHHMsI TOYKM Ha 00oje Koieca OyJeT cOCTaBisATh yron 6 =45° c
BEKTOPOM CKOPOCTH?

5. HebGonpioe Te10 HaYMHAET CKOJIB3UTh C HAKJIOHHOM IUIOCKOCTH C YIJIOM IpHU
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ocHOoBaHuU a = 45°. KoadduuneHTt TpeHuss Mex1y TEIOM U MOBEPXHOCTHIO KJIMHA | =
0,28. Kakoli myTh BI0JIb HAKJIOHHOW IIOCKOCTH MPOMAET TEJIO Yepe3 2 ¢ MOCIe Havyalla
NBIDKEHUA?

6. Ha Temo maccet m = 0,5 kr, Haxopsmieecs B COCTOSHUU TIOKOS, B MOMEHT
BpeMeHu t = 0 Hayasia AEMCTBOBATh CUJIA, 3aBUCSAILAs OT BPEMEHM Kak F = kt, rue k =
0,3 H/c. Onpeaenuts myTh, KOTOPBIN MPOIILIO 3TO TEJIO 3a NEepBhIE 2 C.

7. Ha onHOopoaHbIi CIUTOmHON HUIMHIAP Maccel M = 0,4 kr u paauyca R = 0,2 M
HaMOTaHa JIeTKasi HUTb, K KOHI[y KOTOPOW IPUKpeEIuIeH rpy3 maccsl m = 0,3 kr. Haiitn
YIVIOBYHO CKOPOCTh LIMJIMHApPA Yepe3 t = 2 ¢ MOcJIe Havayla ABUXKEHUs. TpeHueM B ocu
HUJUHIpA PEeHeOpeyb.

8. Uactuna maccel my = 0,1 Kr, JBUXKYIIAsICS CO CKOPOCThIO v = 3 M/c, UCIIBITaja
yIOpyToe coyJapeHue ¢ MOKOUBILIEHcs yacTulei Maccel m, = 0,2 kr. OnpeaenuTs KaKyro
KHHETUYECKYI0 PHEPIrui0 npuolpena BTOpas 4YacTUIA, €CITU TepBas OTCKOUMIIA IO
MPSAMBIM YTJIOM K CBOEMY NIEPBOHAYAJILHOMY HAMPABJIEHUIO.

9. OmHOpOAHBIN CTEepKeHb Maccoi M = 5 Kr, pachoJOKEHHBIH BEPTHKAIBHO,
MOXET BPAIaThCs BOKPYT OCH, NPOXOIAILIEH Yepe3 ero BepXHUW KoHell. B cpenuny
CTEPKHS IOMAAaeT MmyJist Maccol m = 10 r, JeTAIas FOPU30HTAIBHO CO CKOPOCTBIO ¥ =
103 mM/c, u 3actpeBaeT B HEM. OmNpeneNuTh KAHETHYECKYIO DHEPIUIO CTEPIKHS Cpasy
1ocIe yaapa.

10. Ha Bpamaromnryrocst miaropMmy ¢ MOMEHTOM HHEpPHUH I, = 2 Kr - M2
CTaBsT CUMMETPHUYHO OCH BpameHus wmuiuHap. [Ipm 3TOM yriioBass CKOpPOCTh
YMEHBIIAETCS OT wy =5¢ ! g0 w =4c™!. Yemy paBHa dHEPrHs BpaIIaTEIbHOIO
JBIDKEHUS TUIAT(HOPMBI BMECTE C IIHJIUHIPOM?

11. UYactuiia coBepliaeT TrapMOHHYECKHE KoJeOaHWs M0 3aKOHy X =
Asin(wt + ¢y). Ha pacctositHun x; = 5 cM OT MOJOKEHUSI PAaBHOBECHUSI YaCTHUI[A UMEET
CKOpOCTh v; = 8 cM/c, @ Ha PAaCCTOSIHUU X, = 3 CM €€ CKOpOoCTh v, = 10 cm/c. Haiitn
IUKJIMYECKYI0 YacTOTy M aMIUTUTYAY KOJieOaHUI YaCTHUIIBI.

12. [Ipu crnokeHuu IBYX TapMOHUYECKHX KOJeOaHWN OJHOTO HaNpaBlIEHUS
pe3yapTUpYIOIIee KoJieOaHWe TOYKH MMEET BHJ X = a cos 1,6t cos 38t, T1ie t BBIPAKEHO
B ceKyHAax. HaliTu KpyroBble 4acTOTHI CKJIQIbIBAEMBIX KOJICOAHHH B MepHO]] OUESHUI.
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13. Tonkuii 00pyd paguycoMm R = 1 M moJiBeIlIeH Ha BOUTHIN B CTEHY T'BO3/Ib
U KoJeOJIeTCs B IUIOCKOCTH, MNapajuienbHO crteHe. Omnpenenuts nepuon T Maibx
3aTyXarmux Konebanuit 00pyya, eciu kodphuuuenT 3atyxanus = 0,7 ¢ 1.

14. Me30H, BXOISIIMA B COCTaB KOCMUYECKUX JIy4YEH, JBHUXKETCA CO
CKOPOCTBIO, cocTaBisitome 95% ot ckopoctu cBera. Kakoil mpomMexXyTOK BPEMEHHU I10
yacaM 3€MHOTO HaOIoAaTesIsl COOTBETCTBYET OJIHOM CEKyHIEe COOCTBEHHOIO BpEMEHU
Me30Ha?

15. B cobcTtBeHHOH cuCTeMe OTcueTa CTEpP)KEHb PACIOJIOKEH IOJ[ YrioM
@o = 45° K ocu X U ABMXKETCS B TOJIOKUTEIHHOM HAPaBICHUH 3TOM OCH CO CKOPOCTHIO
v=2,4-108m/c. Tlog KakuM YrjioM ¢ OH OYJET PAaCIOJOKEH 10 OTHOIICHHIO K
COOTBETCTBYIOIIEH OCH Ui HaOIroAaTeNsl B 1TabOpaTopHOi cucTeMe oTcueTa?

16. PenaTtuBucCTCKUl SJEKTPOH HMMEET KHUHETHYECKYIO »JHepruto T, =
0,34 M3B. OnpenenuTs CKOPOCTb, C KOTOPOMl OH ABMXKeTCs. CUMTATh SHEPIHIO MOKOS
3IeKTpoHa m,c? = 0,511 M3B.

17. Onpenenuts CKOPOCTh MOJIEKYT a30Ta, MPU KOTOPOU 3HaUeHUEe (DYHKIIUN
pacrnipenenenuss Makcgeina npu Temneparype T; = 400 K OyAeT TakuM ke, KaK U JJis
temneparypsl T, = 500 K.

18. CpenHsis CKOpOCTh MOJIEKYJT HEKOTOpOro rasza mnpu temmeparype T =
292 K Oonblie Ux HamboJiee BEPOATHOU CKOpocTH Ha Av = 50 m/c. Onpenenute, 4To
9TO 3a ras.

19. HekoTtopoe xoin4ecTBO M€abHOTO Ta3a MpU U30XOPHOM OXJIAXKIECHUU
Ha AT; =20K oTmaeT KOJIMYECTBO TeMmJIOTHl Q; = 48k/pk, a mpu wH300apHOM
HarpeBaHuu Ha AT, = 10 K nonydaer Q, = 40 k/[x. Onpenenure, CKOJBKO CTENEHEHN
cBOOO/IBI IMEET MOJIEKYJIa 3TOTO rasa.

20. Jlsa wMomst aprona, Haxoxsmerocs mpu Temneparype 300 K,
annabaTUYeCcKu CKalh TaK, 4To 00beM yMeHbIIwics B 3 pasa. Haiitu temmepatypy
TOCJIe CKaTus U paboTy, KOTopasi ObljIa COBEPIIICHA HAJl Ta30M.

21. B aByXx oamHakoBBIX cOCyAaxX HAXOAMTCS OJIMHAKOBOE KOJIMYECTBO rasa
TIPU OJTHUX U TeX e YCIoBUsAX. ['a3 B 000MX cocynax pacuiupsieTcsi, yBeIUduBas CBOU
00BEM B 4 pa3a. B mepBoM ciayyae mporiecc MPOUCXOIUT M300apUUIeCKU, BO BTOPOM —
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nzorepmuuecku. Haiinure otHomeHne paboT B IEpBOM U BO BTOPOM IIpoIeccax.

22. Yriekucnelii ra3 B KoaudecTBe v = 0,8 MoJiel HarpeBaroT n300apuuecKu
TakK, 4TO ero 00bEM yBenuuuBaercs B N = 3,1 paza. Onpeaenute U3MEHEHHE SHTPOIIUU B
3TOM TIpOILIecCe.

23. WneanbHblil 0THOATOMHBINA Ta3 COBEPIIAET LHUKI, COCTOSIIMA M3 JBYX
M30X0p | IBYX W30TepM. Hanboubias 1 HauMeHbIas TeMITepaTyphl IUKIIA COCTABIISIOT
T,=400K u T, =300K, a nHaumOonpmuii o0beM B n =4,5 paza NOpeBbIIIACT
HanMmeHbpmid. Onpenennure K03()OUITUSHT TOTE3HOTO ASHCTBHS TAKOTO LIUKJIA.

24, Tonkoe nmonykoneio paauyca R = 10 cM 3apspkeHO paBHOMEPHO 3apsiioM
g = 1,4 aKun. Halitn MOy HAPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS B IICHTPE KPUBU3HBI
3TOTO MOJIYKOJbIIA.

25. DNEeKTpUUYECKOe MOJIE CO3/1aHO JABYMs OECKOHEUHBIMM MapajielbHbIMU
IJIaCTUHAMHU, HECYIIMMH pPaBHOMEPHO paclpeAeNieHHbId Mo IUIOaAud 3apsia ¢
MOBEPXHOCTHBIMH IJIOTHOCTAMU ©O1 = —1 sKi/m® u o» = 4 aKi/me. Onpenenuthb
HAIPSDKEHHOCTH ITOJISI MEX/Ty TUTACTUHAMU M BHE TIIACTHH.

26. [IpocTpancTBO MexIy OOKIaIKaMU TJIOCKOTO KOHJIEHCATOpa 3arOJHEHO
MOCJICIOBATEIBHO TPEMs TUAJICKTPUYECKUMHU CIOAMHU ¢ ToimuHamu di, d2 u d3 u ¢
MIPOHUIIAEMOCTAMHU &1, & U &. [Inomane kaxmoit obkmanku paBHa S. HaiiTu eMKocTh
KOHJIEHCATOPA.

27. DNEeKTPOH JBUXKETCS B OJHOPOJHOM MAarHUTHOM TIONiE C MHIYKIUEH
B = 18 mTn no BuHTOBO# JMHNH, panuyc R xotopoit paBen 2 cm, a mar h = 15,6 cm.
Onpenenuts nepuoja T oOpaiieHust IEKTPOHA U €T0 CKOPOCTh V.

28. JIBa GECKOHEYHO IMHHBIX MPSMBIX MPOBOAA CKPEIICHBI MOJ MPSIMBIM
yrioMm. ITo mpoBomam Tekyt Toku |y = 26 A m I = 15 A. PaccrosHme  Mexay
npoBogamu paBHO 20 cMm. OmpenenuTs MarHUTHYIO WHAYKIHIO B B Touke, 0MHAKOBO
yAaJeHHOU OT 000MX MPOBOJHUKOB.

29. B ogrOpogHOM MarHuTHOM ToJie ¢ uHayKIiuei B = 0,2 Tin paBHOMEpHO ¢
yactotoit v = 360 Mun' Bpamaercs pamka, coaepskamas N = 400 BUTKOB IIOIIAABIO S
= 50 cm? Och BpameHHs JESKHUT B TUIOCKOCTH PAMKH M TIEPHEHINKYIAPHA JTHHUSIM
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nHayknuu. OnpenenuTs MakcuMainbHyto OJIC MHAYKUMM — €max , BO3HUKAIOIIYIO B
pamke.

30. CKOJBKO METPOB TOHKOTO NpPOBOJA HAIO B3ATh JUIA HM3TOTOBJICHUS
cosnenonaa JumnHsel lo = 80 cM ¢ maaykTHBHOCTHIO L = 0,2 MI'H, ecitu quaMeTp cedeHus
COJICHOM/Ia 3HAUYUTEIIbHO MEHBIIIE €T0 JITUHBI?

31. KonebarenbHbiii KOHTYp uMeeT eMKocTh C = 10 Mk®, unnyktuBHocth L=25mMIH U
akTuBHOE compotuBiienne R = 1 OM. Yepes cKoOIbKO KOJ€OaHMI aMIUIUTY/la TOKa B 3TOM
KOHTYpE€ YMEHBIIUTCS B € pa3?

32. K cetu c geiictByromum HanpspkearneM U = 70 B moaKIIIoYiIn KaTy Ky, HHIyKTHBHOE
conpotunenue kotopoir XL = 40 Om u umnenanc Z = 50 Om. Haiitu pazHocts a3z Mexmy
TOKOM M HalpsDKEHHEM, a TaKXKe TETIOBYIO MOILTHOCTb, BBIIEISIEMYIO B KaTyIIIKE.
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0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOUYHOW ATTECTAUMM, NMOKA3ATEeJd M KPUTEPHUHU
OLlCHUBAHMWSL:

CornacHo y4yeOHOMY IUIaHy BHJaMH HPOMEXKYTOUHOH aTTecTallid MO0 AUCIHUILIUHE
«Du3zrka» SBISAIOTCS JIBAa SK3aMEHA, 3a4€T U 3a4€T C OLEHKOW. JK3aMEHbI MPOBOASITCS B YCTHOM
dbopMe Mo >K3aMEHAIMOHHBIM OMIeTaM, KaXJIbld U3 KOTOPBIX COJECPKUT ABa TEOPETHUUECKUX
BOIIPOCA U OJIHO IPAaKTHUYECKOE 3a7aHue (3a1auy). TeopeTuueckre BOIPOCHl MO3BOJISAIOT OLICHUTD
YpOBEHb YCBOEHHUSI OOYyYaroUIMMHCS 3HAHHWM, a MpaKTHUYeCKHWe 3aJaHusl BBISBISIOT CTEIEHb
c()OPMUPOBAHHOCTH yMEHHMI W BIAJACHHUNA. 3a4eT MPOBOJUTCS B BHUAC COOECEAOBaHUS IO
TEOPETHYECKUM BOIIPOCAM.

IHloxkazamenu u Kpumepuu OyeHUBAHUA IK3AMEHA U 3A4ema C OYEHKOIL:

— Ha OIICHKY «OTJHYHO» (5 0a/I0B) — 00yYarONIUiCcs JEMOHCTPUPYET BHICOKHIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHYeCKoe H TIyOOKOoe 3HaHHE
y4eOHOro Marepuana, CBOOOJHO BBITIOJHACT MPAKTHYECKUE 3aJlaHUsl, CBOOOJHO ONEPUPYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSIET UX B CUTYaIlHsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPEIHUIl YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTEHI[UH: OCHOBHBIC 3HAHWsS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIUOKU, HETOYHOCTH, 3aTPYAHECHUS IIPH BBIOJIHEHUU PAKTUYECKUX 3aJaHHI,
NEePEeHOCE 3HAHWI M YMCHHI Ha HOBBIC, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OIEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamia) — oOydaromiuiics JIEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUITHN
JOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBHE OTACNBHBIX 3HAHWW, YMEHUH, HaBBIKOB,
O0OyYJaOIINICS HWCIBITHIBACT 3HAYUTCIIBHBIC 3aTPYJHCHHS TPU ONEPUPOBAHWM 3HAHUSMHU U
YMEHHSIMH MPU UX IEPEHOCE HA HOBBIE CUTYAIIUU.

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOro MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOMKET
MOKA3aTh UHTEIUICKTYaTbHbIC HABBIKU PEIICHHSI MPOCTHIX 33]1a4.

— Ha OLEHKY «HeYyHAO0BJIeTBOPUTENbHO» (1 Oain) — oOyuaromuiicss He MOXET IOKa3aTh
3HaHWS HA YpPOBHE BOCIPOWM3BEACHHS W OOBSCHEHUS WHQPOpPMAIMU, HE MOXKET I10Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUAHUA 3a4ema:

— Ha OLCHKY «3a4TeHo» (3-5 0amioB) — oOydvaromuiicss mokasbiBaeT cHOpMUPOBAHHOCTh
KOMIIETEHIIMM, HalIM4ue TBEPAbIX 3HAHUI MPOrpaMMHOI0 MaTepuasa, TpaMOTHOE U JOTMYECKOe
U3J0KEeHWe Marepuana MpU OTBETe, JOIMYCKAIOTCS HEe3HAuUTeNbHble OLIMOKH, YBEPEHHO
HCIPABIIIEMbIE TOCJIE JIONOJHUTENBHBIX BOIPOCOB, MPAaBUIIbHBIE NEHCTBUS MPU JEMOHCTpPALUN
YMEHHI U HaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Gamra) — oOyd4aroUIMIACS TOKA3bIBAaCT, YTO PE3yJIbTaT
00y4YeHHsI HEe JIOCTUTHYT, KOMIETEHIIMH He C(HOPMUPOBAHBI, HE MOXET NMPEIbIBUTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BSICHEHUS MH(POPMAIIUH, J1aXkKe C ITOMOILBIO HAaBOASIIIMX BOIIPOCOB,
HE CII0COOEH MPOJIEMOHCTPUPOBATh YMEHHS U HABBIKYU MPH PEIIEHUH MTPOCTEHUIINX 3a/1a4.



