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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.E.XPKYJII/IC




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.

3nanus (YMEHWUsI, BIaJICHUs ), IOJYYCHHbIE NPH M3YYCHUU TAHHOW TUCHUIUIMHBEI Oy1IyT
HEOOXOIUMBI 7151 U3YUYCHUSI JUCIUILITNH/TIPAKTHK:

Pu3nYECKUE OCHOBBI IIEKTPOHUKHU

Matepuaibsl 4 3J1IEMEHTBI 3JIEKTPOHHOM TEXHUKU

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

OcHOBBI 00paOOTKHM SKCIIEPUMEHTATBHBIX TAHHBIX

Pacuer anekTpoHHBIX cXeM

Hanosnexkrponuka

MarHuTHBIE 3JIEMEHTBI JJIEKTPOHHBIX YCTPOMCTB

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbraTe OCBOEHMSI JUCHMIUIMHBI (MOIyJsi) «@Pu3nka» 0O0y4aromuiicss TOJKeH
001agaTh 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 ¢pusnueckue 3aKOHbl U MaTEMATUYECKHE METO/IbI JUISl peIIeHUs
3aJ1a4 TEOPETHYECKOT0 U IPUKJIATHOIO XapaKTepa
OIIK-1.2 Hcnonb3yer 3HaHUS (PU3MKK U MAaTeMaTHKU MPHU PEIIEHUN MPAKTUYECKUX

3a1a4




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

HHUCJIC:

— KOHTaKTHas pabota — 331 akaz. yacos:
—aynutopHas — 320 akaj. 4acos;
— BHeayautopHas — 11 akaj. yacos;

— camocrosTenbHas padora — 101,6 akan. yacos;

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

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

AynutopHast 3 =
o | xomrakTHas pabota E 3 Dopma TeKyIero
=
5 B aKaJl. 4acax o Bu KOHTPOJISt
Paznein/ rema 3 (B axan. yacax) = e n . P Kon
= & ©|caMOCTOSTEIBHOM [ yCleBaeMOCTH U
JACIUTUTAHBI 5 E s . | komnereHuun
3 Q & padoThI MIPOME)KYTOYHOM
na6. | mpakr. | €8
Tlexk. - [ TPAKT. [ = o aTTeCTaluy
3aH. 3aH. | O &
1. Mexanunka
IIpopaboTka
nexui, pemenue | UaauBuayansHas
1.1 Kunemartnka HUHUBUTYy ATbHBIX 3agaya Ne 1,
MOCTYIATEIBHOTO u 4 421 1 |[3amau, moaroToBka| KoJutokBuyM Ne 1, OIIK-1.1
BpAaIIAaTEIbHOTO JIBIKCHHUS K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 1
pabore
IMpopaboTka
1 JICKLHH, pelieHne
WHIUBUAYATbHBIX
FUHBILY Otuer 1o
3ajad, MOArOTOBKa
71a00paTOPHBIM
K BBITIOJTHEHHUIO U
pabotam Ne 3 u 4,
1.2 JuHamuka 006paboTka
MOCTYNaTeILHOTO u 8 | 14/51 4 4,5 €3yJbTaTOB HHAHBHIYabHbIC OIK-11,
Y ! pesy 3agayn Ne 2 u 3, OIIK-1.2
BPAIIaTeIbHOTO IBIKSHUS JTa00paTOPHBIX
KOJTIOKBUYM Ne 2,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1
KOJUTOKBUYMY H
KOHTPOJIbHOU
pabore




[IpopaboTka
TEKIUH, penienne
WHUBUAYITbHBIX

Ortuer no
3ajad, MOJArOTOBKa N
nabopaTtopHOn
K BBIITOJTHEHUIO U
pabote Ne 1,
o0paboTka
1.3 3aKkoHBI COXpaHEHHS B WHJIMBU]TyaIbHas OIIK-1.1,
8 | 10/41 4 3,2 pe3yJbpTaToB
MEXaHUKE 3agaya Ne 4, OIIK-1.2
1abopaTopHBIX
KOJIOKBUYM Ne 3,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1
KOJUIOKBHYMY U
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIIUH, pelieHne
WHIUBHUAYaIbHBIX Oruer o
3aja4, MOJrOTOBKa
1abopaTopHBIM
K BBITIOJIHEHUIO U
06patorka pabotam Ne 5 u 7,
1.4 Mexanunyeckue 12 l1ysu |l 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
pabora Ne 2
KOJUIOKBHYMY U
KOHTPOJIBHOM
pabore
IT
pqpa60TKa NunuBunyanpHas
JIEKLUi, peleHue
15 PengruBucrckas HUHUBUTy ATbHBIX sanasa Ne 7,
) 4 221 1 KOJUTOKBUYM Ne 6, OIlK-1.1
MeXaHUKa 3aad, MOAr0OTOBKa
. KOHTPOJIbHAS
K KOHTPOJIbHOU
pabora Ne 2
pabote
HWroro no pazneny 36 |36/14U| 18/61 | 14,2
Hroro 3a cemectp 36 |36/14U1| 18/6U | 14,2 9K3aMeH
2. Monexynsapuas ¢usuka Hu
TEPMOANHAMUKA
IMpopaboTka
JICKLHH, pelieHne
WHIHUBUAYATbHBIX Or4er 1o
3ajad, MOAr0TOBKa .
K BBITIOJTHEHUIO U AabopatopHoi
2.1 Craructrieckas (usnka pabote Ne 11,
n o6paborka WHIMBUIYaJIbHAS OIlK-1.1
6 6/211 | 421 4 pe3ynbTaToB Y )
MOJIEKYJIAPHO-KUHETUYECKAs 3amaya Ne 1, OIIK-1.2
71a60paToOpHBIX
TEopHsl KOJUTOKBUYM Ne 1,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 3

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore




[IpopaboTka
TEKIUH, penienne

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

HHINBUTyaIbHBIX Oruer 1o
3aja4, MOJIrOTOBKa| J1abopaTOpPHBIM
K BBIITOJIHEHUIO M | paboram Ne 14 u
o0paboTka 16,
OIIK-1.1,
2.2 TepMoIiHAMUKA 6 10/41 | 6/21 6 pe3yJIbTaTOB WHUBUTy JIbHBIC OIK-1.2
naboparopHbix | 3amaum Ne 2 u 3, '
pabor, KOJIJTOKBUYMBI Ne 2
MMOJTOTOBKA K U 3, KOHTPOJIbHAS
KOJJIOKBUYMY H pabora Ne 3
KOHTPOJIBHON
pabore
ITpopaboTka
JICKIUI
2.3 ®usnka pealbHBIX Ta30B 1o, :O;IOBK,B. K Konnoxeuym Ne 3,
' _,p 4 421 | 05 A KOHTPOJIbHAS OIIK-1.1
M KHUIKOCTEH KOJJIOKBUYMY H
. pabora Ne 3
KOHTPOJIbHOM
pabore
Hroro no pazaeny 16 | 16/6U1 | 14/61 | 10,5
3. DIEKTPUYECTBO U MarHeTU3M
ITpopaboTka
nekuuit, pemenue | MaauBuayansHas
HHIUBUTyaJIbHBIX 3amaua Ne 4,
f{lolne IMEKTPOCTATHIECKOS 4 421 4 |3agau, noArotoBKa| KoyutokBuyMm Ne 4, OIlK-1.1
K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHOM pabota Ne 4
pabore
[IpopaboTka
JIEKIUH, pelieHne
HHIUBUTYaJIbHBIX Oruer o
3a7a4, OJAr0TOBKA .
nmabopatopHOit
K BBIIIOJTHEHHUIO U
06paborKa pabote Ne 26,
3.2 DNEeKTPOCTATHYECKOE P WHMBUIyaJIbHAS OIIK-1.1,
3 421 2 2,5 pe3yJIbTaToB
II0JIE B BEILIECTBE 3amaga Ne 5, OIIK-1.2
71a00paTOPHBIX
KOJUTOKBUYM Ne 5,
pabor,
MMOATrOTOBKA K KOHTPOJIbHAA
pabora Ne 4
KOJJIOKBUYMY H
KOHTPOJIbHOM
pabore
IMpopaboTka
JIEKLHH, pelieHne
HHIUBUAYTbHBIX Oruer 1o
3a/1a4, IOJArOTOBKA .
nabopaTtopHOH
K BBIIOJHEHHIO U
oBpaboTka pabote Ne 23,
3.3 5 TTocTostHHBLH 3 611 | aom | 42 De3yIIHTATOB WHAWBUTy AJTbHAS OIIK-1.1,
JNEKTPUYECKUN TOK 3aqaua Ne 6, OIlK-1.2
71a60paToOpHBIX
KOJIOKBUYM Ne 6,
pabor,
HOArOTOBKA K KOHTPOJIbHAS
pabora Ne 4




3.4 MaruurHoe I0JI€ B

[IpopaboTka
TEKIUH, penienne
WHUBUAYATbHBIX

UnnuBunyansHbie
3agaun Ne 7 u 8,

KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

4 421 | 2,5 |3amau, moaroroBka| KoJOKBHYyM Ne 7, OIlK-1.1
BaKyyMe H B BEIIECTBE
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJIBHOH pabora Ne 5
pabore
[IpopaboTka
TEKIUH, penienne
WHUBUAYATbHBIX Or4er o
3ajad, MOAr0TOBKa N
nabopaTtopHOi
K BBITIOJIHCHUIO U
oBpaboTka pabote Ne 28,
35 OJeKTpoMarHuTHas 2 6/41 4 45 pe3yBTATOB HMHAWBHyaJIbHAs OIIK-1.1,
WHTYKIHS HA6OPATOpHEIX 3aqaua Ne 9, OIlK-1.2
§a60T KoJuToKBUYyM Ne 7,
HOMOTOB’Ka < KOHTPOJIbHAS
KOJUIOKBUYMY H padora Ne 5
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUH, perieHne
WHIUBHUAYaIbHBIX Oruer mo
3aJa4, MOJroTOBKa .
nabopatopHoOn
K BBITIOJIHEHUIO U aGote Ne 27
3.6 DrekTpuyeckue o0paboTka P o
N WHAWBHTy aJIbHAS OIIK-1.1,
KoneOaHusI W TepeMEeHHBII 4 4/21 4 4 pe3yNIbTaToB sanaua Ne 10 OIK-1.2
TOK 1a00paToOpHBIX A - '
pator KOJIIOKBUYM Ne 8,
nororomka x| KOOI
KOJUIOKBUYMY U p -
KOHTPOJIbHOU
pabore
Wroro no pazneny 20 |20/10M| 22/61 | 21,7
Hroro 3a cemectp 36 |36/1611]36/1211| 32,2 SK3aMeH
4. BonHOBas W KBaHTOBAs ONITHKA
IMpopaboTka
JICKLHH, pelieHne
WHIHUBUAYATbHBIX
3ajad, MOAr0OTOBKa Oruer no .
71a00paTOpHOI
K BBITIOJTHEHHUIO U
oBpaboTka pabote Ne 35,
4.1 OneKTpoMarHUTHbIE 3 4 aont | 2im 4 De3yIHTATOB UHUBUlyallbHAs OIIK-1.1,
BOJTHEI 1A60PATODHEIX 3amaga Ne 1, OIIK-1.2
ppa60Tp KOJUTOKBUYM Ne 1,
HOMOTOB’Ka < KOHTPOJIbHAs
paborta Ne 6




[IpopaboTka
TEKIUH, penienne
WHUBUAYITbHBIX

K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

KOHTPOJIbHAS
pabora Ne 8

OrueT 1o
3a71a4, IIOJArOTOBKA .
nabopaTtopHOn
K BBIIOJHEHHIO H
oBpaboTka pabote Ne 32,
4.2 WuTepdepentms 4 4o | anu | 35 Pe3yBTATOB WHJIMBU]TyaIbHas OIIK-1.1,
CBETOBBLIX BOJH 3agaya Ne 2, OIIK-1.2
1abopaTopHBIX
KOJUTOKBHYM Ne 2,
pabor,
MMOJTOTOBKA K KOHTPOIIbHAA
pabota Ne 6
KOJJIOKBUYMY H
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIIUH, pelieHne
HHIUBUTyaJIbHBIX Oruer o
3a71a4, OJAr0TOBKA .
nabopatopHoOn
K BBIITOJTHEHHUIO U
oBpaborka pabore Ne 34,
4.3 Jlubpakius CBETOBBIX 4 aou | 61m | 35 pesyIhTaTOB WHIUBUTyalIbHAS OIIK-1.1,
BOJIH 3ama4da Ne 3, OIIK-1.2
1a00paToOpHBIX
KOJTOKBUYM Ne 3,
pabor,
KOHTPOJIbHAS
MOJTOTOBKA K
pabora Ne 6
KOJJIOKBUYMY H
KOHTPOJIBHOM
pabore
[IpopaboTka
TIEKIUH, pelnieHne
HHINBUIYaIbHBIX Or4er o
3a/1a4, IOJArOTOBKA .
71a00paTOpHOI
K BBIITOJIHCHUIO U
padote Ne 36A,
obpatorka WHIWBHUTyaJIbHBIC OIlIK-1.1
4.4 KBaHTOBasi ONTHKA 6 6/11 | 6/2U 6 pEe3yNbTaToB sanasn Ne 4-6, OIK-1.2
nmabopaToOpHBIX
KoJutokBuyM Ne 4,
pabor,
MTOJITOTOBKA K KOHTPOIbHA
pabota Ne 7
KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore
HWroro no pazngeny 18 | 18/71 | 18/51 | 17
HWroro 3a cemectp 18 | 18/71 | 18/51 | 17 3a4éT
5. KBanToBast, aToMHast u siiepHast
(duznka
IMpopaboTka
nekuuii, permienue | UaauBuayanbHbie
WHAWBUAYaITbHBIX | 3amaun Ne 1 u 2,
5.1 KBaHTOBast MeXaHHUKA 4 8 4/11 6 |3amay, moaroroska| xoyutokBUyM No 1, OIlK-1.1




[IpopaboTka
TEKIUH, penienne
WHUBUAYITbHBIX

41

3a4eT C OLICHKOM

Ortuer no
3ajad, MOJArOTOBKa N
nabopaTtopHOn
K BBITIOJIHCHUIO U
pabote Ne 42,
obpaGorka HMHAWBHyaJIbHAs OIlK-1.1
5.2 ®usuka atoma 8 6/31 | 4/11 | 10,2 pe3yJbpTaToB sanaa Ne 3, OIK-1.2
1abopaTopHBIX
KOJUTOKBHYM Ne 2,
pabor,
MOATOTOBKA K KOHTPOIbHAA
pabora Ne 8
KOJUIOKBHYMY U
KOHTPOJIbHOU
pabore
ITpopaboTka
JICKIIUH,
MOATOTOBKA K
BBITIOJTHCHHUIO U Ortuer o
006paboTka nabopatopHoOn
5.3 KBaHTOBas cratuctuka u pe3ynbTaToB pabote Ne 44, OIIK-1.1,
6 421 | 4/11 6
(hu3mKa TBEpIOTO TENa nabopatopHbix | koyutokBuyM Ne 3, OIlK-1.2
pabor, KOHTPOJIbHAS
MOATOTOBKA K pabora Ne 9
KOJUTOKBUYMY H
KOHTPOJIHOU
pabote
ITpopaboTka
JIEKIIUH, perIeHne
WHIUBHUAYaITbHBIX Otyer o
3aja4, MOJroToBKa| JyabopaTopHBIM
K BBIITOJHEHUIO U | pabotam Ne 51 u
00paboTka 52, OIK-1.1
5.4 Slnepuas pusmka 8 7/41 4 12 pe3yJIbTaToB WHIUBUTy aJIbHBIC .
OIIK-1.2
nmabopaToOpHBIX 3agaqyu Ne 4-6,
paodor, KOJUIOKBUYM Ne 4,
MOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 9
KOHTPOJIbHOU
pabote
[IpopaboTka
5.5 ®usuka srmeMEHTapHBIX TICKIHH, Komnoksuym Ne 4,
MOATOTOBKA K
YacTHIl W  COBPEMEHHas 4 1 4 KOHTPOJIbHAS OIlIK-1.1
KOJUTOKBUYMY H
(usnyeckas KapTUHa MHUpPa . pabora Ne 9
KOHTPOJILHOU
pabore
HWroro no pazaeny 34 | 17/91 | 17/31 | 38,2
Hroro 3a cemectp 34 | 1791 | 17/31 | 38,2 320
Hroro no aucrumianne 124 107/45 89/2611(101,6 9K3AMEH, 3a1CT,




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 JIEKIMH, 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 TPOUCXOJAIIMX SIBICHUHM, a TakKKe KOMIIBIOTEPHBIX CHUMYJSLUN M 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 3aHATHH 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

HaumenoBanue .

o Ne noroBopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpoHO
Professional
7Zip CcBOOOIHO 0ECCPOUHO
FAR Manager |cBoGoaHO OCCCPOUHO

IIpo¢deccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HaszBanue kypca Cchlika
DnekTpoHHbIe pecypcbl ondarnorexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
nM. I 1. HocoBa e=ru




Nudopmannonnas cucrema - EqmHoe OKHO JocTyma K
HHGOPMAIIMOHHBIM pecypcaM

URL: http://window.edu.ru/

ITouckoBass cucrema Axanemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

HannonanpHas MH(POPMALMOHHO-aHATUTHYECKAS
cucremMa — Poccuiickuil MHIEKC HayYHOTO IUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTILITHHBI (MOILYJIs1)

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




VYyeOHBIC ayIUTOPUU JJIsi TPOBEACHHS 3aHATUN JIEKIMOHHOTO THma. OcCHalleHue:
MynbTUMEIUIHbBIE CPEICTBA XPAaHEHHUS, IEPeIau U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauTopus A NPOBEAEHUS J1abopaTopHbIX paboT: JlabopaTtopusi MeXaHUKH,
MOJICKYJISIpHOM  Qu3uKku U TepmoguHamuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpUTENIbHBIE PUOOPHI 1715 IPOBEAECHUS 1a00paTOPHBIX padoT:

1. bBanuctuueckue MassTHUKHU.

2. Mastauk OGepoOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JIJaboparopHasi yCTaHOBKA JUJIsl UCCIIEAOBAHUS paclpe-AesIeHUs] TEPMOAIIEKTPOHOB 10
MOJIYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi yCTaHOBKa MJIsi ONpEACTCHUs IOKa3zaTeled aanabarhl Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOIECCE
I dy3un ra3oB Ha MOJIEIIU ITEPEMEIINBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI DHTPOIIUH B IIPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHHs 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temrepatypsl "MO-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tea
"M®-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPENEICHNUs YHUBEPCATIbHOM Ia30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHBIA HHCTPYMEHT.

VYyeOHast aynuTopusi g IpoBeleHus JjabopaTopHbIX pabot: JlabGoparopus
anekTpuuecTBa U onTHkU. OcHamienue: JlabopaTopHble yCTaHOBKH, U3MEpUTENIbHbIE TPUOOPHI
JUTSI IPOBEJICHUS 1a00paTOPHBIX paboT:

1.JIaGopaTopHasi ycTaHOBKa JUIsl UCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKa JUIs ITyHTUPOBAHMS MIUJUTMAMIIEpMETpa.

3. YcranoBka nabopatopHasi Jist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM/1a U MATHUTHOM
IPOHHIIAEMOCTH.

4. YcranoBka jabopaTopHasi A M3yYEHHUS PE30HAHCAa HAIMPSDKEHUH W ONpeesIeHUs
UHIYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKA JJIsl M3yYSHHS JUTMHBI CBETOBOH BOJHBI U XapaKTEPUCTHUK
TU(PPaKINOHHOMN PEIETKH.

6. JlabopaTopHass ycTaHOBKa JUIs OINpENENICHHs pajryca KPUBU3HBI JUH3BI U JUTHHEI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJtel] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTPEACICHUs KOHIIGHTPAIMH PAcTBOPOB caxapa U
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 ayauTopusi AJs IpoBeleHHs JlabopaTopHbix pabot: Jlabopatopusi aToma,
Trennoro Tena. sina. Ocaantenue: JTahonaToNHKIE VECTAHORKU. MRMENUTETRHRIE TTNUOONKT TS



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-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcst

[Io pgucrumuiune «®u3ukay MOpeLyCMOTpPEHAa  ayJAWTOpHas W BHEAyJUTOpHas

caMmocTosiTeNbHas pabdora oOydarommxcs. AyAMTOpHAs CaMOCTOSATENbHAs padoTa CTYICHTOB
BBIIIOJIHSIETCS Ha JIAOOPATOPHBIX U MPAKTHYECKUX 3aHATUSX [0 33/IaHHI0 MPEHOAaBaTelis U IO
ero KoHtposjeM. OHa MpeAroIaraeT BBITOJHEHHE J1a00paTOPHBIX paboT, caady KOIJIOKBHYMOB H
HaIMCaHHe KOHTPOJIbHBIX PadoT.

BHeayauTopHas camocTosiTenbHas padoTa OOYYaIONIMXCS 3aKJI0YaeTcsi B MPOpabOTKe

JIGKIMOHHOTO MaTrepuaia, PEUICHHMH WHAWBHIYAIbHBIX IOMAIIHMX 33Jay, IOJrOTOBKE K
BBITOJIHEHUIO JTAOOPATOPHBIX paboT, 00paboTKe pe3yabTaTOB 3TUX paldoT, a TAK)KE B OJTOTOBKE
K KOJUIOKBUYMaM U KOHTPOJIbHBIM paboTaM.

Ilpumepnvle sapuanmol ayoumopHvixX KOHMPOILHBIX PAdOm:

Konmponvnaa pavoma Ne 1 «Knaccuueckas mexanukay

CrpaBeJIuBbI JIM CIEIYIONIUE YTBEPKICHUSA?

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

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

A3 | B nosie koHCcepBaTUBHBIX CUJI MOYKHO BBECTH MOHATHE MOTEHIIMAIBLHONW SHEPTUH.

A4 | 3akoH coxpaHEHUS MOMEHTA UMITYJIbCa CBSI3aH C OJJHOPOIHOCTHIO MPOCTPAHCTBA.

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

B1 | [IpsmonuHeiiHOEe NBM)KEHUE MaTEpUAIbHOM TOYKM ONMCHIBAETCS YPAaBHEHHEM X = 3 —
4t + 2t3 (m). YeMy paBHa CpeaHss CKOPOCTh JBUKEHHS TOYKH OT HAYaJIbHOTO 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 YIIIOBOU CKOPOCTBIO w = 2 ¢~1 BOKPYT OCH, MPOXOJIAIICH Yepe3 ero HEeHTp.
Kakyro paboty coBepmiar cuibl TPEHHS K MOMEHTY, KOI/Ia YIJIOBasi CKOPOCTh BpPALICHUS
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, rae 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 IIHYP, K KOHIy KOTOPOT'O MOJIBEIIEH TPy3
Maccod m = 0,1 kr. Ha kakyro BBICOTY ONYCTHUTCS TpPy3 4Yepe3 t = 2 ¢ MOocie Hadala
JIBUKCHHUSI.

Koumponvnaa paooma Ne 2 «Mexanuueckue koneoanusn u 60auvl. Penamuseucmcekasn

MexXaHuKay

CrpaBeayiuBbl JIM CIEAYIOUIUE YTBEPKAECHUA?

Al | Ilpu rapMoHHMYECKHX KOJIEOAHMSX CpeNHsAs KUHETHYecKas HHEeprusi KouseOmoencs
CHCTEMBI paBHA CpeIHEN NOTEHIMAIIBHON SHEPTUU

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

A3 | AmmiuTyna kosjeOaHus yacTUI B Oeryiieil BoJIHe 3aBUCUT OT KOOPAUHATHI.

A4 | B HaTsHYTOH CTpyHE MO>KHO BO30YIUTH CTOSYME BOJIHBI JTFO0O0H IMHBI BOJHBI.




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 yTBepxkacHUE (B pamkax CTO):
1) Macca noKos 4acTHIIbI SBJSICTCS MHBAPUAHTHON BEJTMYMHOM
2) HampaneHue yCKOPEHHUs YaCTUIBI HE COBIMAIACT C HAMPABICHUEM JICHCTBYIOIICH Ha

HEe CUJIBI

3)  OtHocuTeNnbHAs CKOPOCTh YacTUIbl <1
4) B HepensTuBHcTCKOM npuOmmxennn JlopeHu-pakrop y<<1

B2 | C xakoll OTHOCUTEIBHOW CKOPOCTBIO [ NOJDKHA JABUIAaThCSl PENIATUBUCTCKAS YACTHLIA,
4TOOBI €€ MOJIHAsL YHEPTHUsl MPEBBIIIaa SHEPTHIO MOKOsI B 2 pa3za?
1) 0,71 2) 0,82 3) 0,87 4) 094

B3 | CknangpiBaroTcsi rapMOHUYECKHE KOJeOaHHUS OJIHOTO HAIPaBJICHUS C OJMHAKOBBIMU
4acTOTaMH @ U aMIUIUTyJaMu Ay, Pa3HOCTb HadaJbHBIX (pa3 KoTopeix A@ = m. Yemy
paBHA aMIUTUTY/1a PE3YIbTUPYIOUIETr0 KoieOaHus?
1) 0 2)  ANZ 3) A3 4) 24,

B4 | Umeercs HaTsiHyTast cTpyHa qumHOW [ = 1wm. B Heil Henb3s BO30yIUTH KOJeOaHHS 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 «Monexkynapuas gpuzuka u mepmoouHamuKka»

CrnipaBeUIMBBI JIU CIENYIOIINE YTBEPKICHMUS?

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

A2 | MakpocOCTOSIHUE CUCTEMBI XapaKTEpPHU3yeTCs 3aJaHUMEM COCTOSHUS BCEX YaCTHL,
COCTaBJISIIOLIUX CUCTEMY.

A3 | TennoeMKOCTb BO3yXa HE 3aBUCHUT OT IpoIiecca.

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

1) [a, Bceraa 2)  Her, Hukoraa 3) UHorna crpaBeIMBO, HHOT/IA HET

B1 | B 3akpeIToM cocyae HaxoguTcs ujeanbHbl ra3. CpaBHUTE KOJIMYECTBO MOJIEKY,
CKOPOCTH KOTOpBIX OTJIMYaloTcs He Oonee yeM Ha | M/C OT 3HaueHUs cpeaHei
KBaJPAaTUYHON CKOPOCTHM M KOJIMYECTBO MOJIEKYJ, CKOPOCTHM KOTOPBIX OTJIMYAKOTCS HE
Oosiee ueM Ha | M/c OT 3HaUeHUs HaubosIee BEPOSITHOM CKOPOCTH ATOTO rasa.
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 W MOJSIpPHAs Macca BO3JlyXa HE 3aBUCST OT BBICOTHI, ONPEIEIINUTE €ro
JTaBJICHHE B IIaXTe Ha MIyOMHe 2 KM HI)KE MOBEPXHOCTU 3eMJIH.
1) 1,94 atm. 2) 1,63 arm. 3) 1,28 arm. 4) 1,45 armm.

‘ B3 ‘ YTekucslii ra3 cMemaad ¢ HeW3BEeCTHBIM Ta3oM. Ilokaszatenp anuabaThl MOJYYEHHOU




cMecH okaszaiics paBeH 1,58. Mo)XHO yTBepK/aTh, UTO BTOPOU a3 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 DHTPONUA. YAelbHas TerioeMKocTh meau — 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
HIOJIE3HOT'O AEHCTBHUS 3TOTO IIHMKJIA.

Konumponvnas paboma Ne 4 «Inekmpocmamuxka u nOCMOAHHBLIL MOK»

CrpaBeJIuBbI JIM CIEIYIONIUE YTBEPKICHUSA?

Al

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

A2

EMKOCTB TJI0CKOTO KOHJICHCATOpa 00JIbIIe EMKOCTH CHEPUIECKOr0 KOHACHCATOPA.

A3

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

1)

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

B1

DNEeKTpUUECKOe TMOJie CO3JaHO JBYMS OCCKOHEUHBIMHM MapaieIbHBIMU IJIACTUHAMU,
HECYIIUMHU DPABHOMEPHO paclpeAeliCHHBId 110 IUIOMIATU 3apsifi C IOBEPXHOCTHBIMHU
mwiotHoctsmMu 61 = | HKW/M?, o2 = -3 uKn/M? Onpenenure OTHONICHHE MOJTYJIS
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. Paauyc BHYTpeHHEH 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 CONpPOTHUBIIEHHE 7 = 2 OM, BHEIIHES COIPOTUBIEHHE 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 KOHIEHTpUuYeckue cdepbl ¢ paauycamu R, =0,1M u R, =0,25M
HecyT Ha cebe 3apsabpl q; = 2HKn1 u g, = —1uKn coorBercTBeHHO. Uemy paBHa
HAIIPSDKEHHOCTh DJIEKTPUYECKOr0 IOJIL B TOYKAX, OTCTOAIIMX OT I[EHTpa Ha PacCTOSHUA
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,
BBLIEIHUBIIIEECS B IPOBOJHUKE 3a IIEPUOJ] BpeEMEHHU OT t; = 10 ¢ 10
t, =20c.

Imax




Koumponvnasa paboma Ne 5 «Macnumocmamuxa u 31eKmpomazHemu3m»

CrpaBeJIMBbI JIM CIICTYIONTUE YTBEPKICHUS?

Al | MarnuTtHOe 1nojie, co3aBaeMoe MPOBOJHUKOM C TOKOM, OJTHOPOIHO.
A2 | Ecnu BHYTpM KaTyLIKM 3aMEHHUTb OJMH CEPJICYHUK Ha JIPYroil, TO €€ MHAYKTUBHOCTh
YMEHBIIUTCS.
A3 | Ilox peiicTBMEM BHEIIHErO0 MATHUTHOIO MOJISI MPOUCXOJUT HAMarHMYMBaHUE MAarHETUKA.
1) Jla, Bcerma 2) Her, auxorga 3) HHorna cripaBeUIMBO, HHOT/IA HET
B1 | Ilo OeckoHEYHO NITMHHOMY MPSMOMY ITPOBOJLY TEUET MOCTOSHHBIN AIEKTPHUECKUI TOK [ =
200 A. Ha pacctosauu r = 1 M OT HEro pacrojoXKeHa paMKa B BUJI€ KBaJpaTa CO CTOPOHOM
a=0,01M, KOoTOpas JISKUT B OJHOW IUJIOCKOCTH C IpPOBOAOM. Uemy paBeH NOTOK
MarHuTHOM MHAYKLIMHM 4epe3 3Ty pamKy? CuuTaTh, YTO MArHUTHOE II0J€ BHYTPU Hee
OAHOPOIHO.
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 11oJisg Bo3pocina Ha AE = 12 k. HaliTu HayanbHOE 3HAYEHUE CHJIBI TOKA.
1) 4A 2) 2A 3) 025A 4) 1A 5 05A
B3 | AkTHBHOE CONPOTHBIICHHE KOjeOaTenpbHOro KOHTypa R =2 O0m . Kakyro MOIIHOCTB
noTpebIIAeT 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 YacTed KOHTYypa R =20cM U
r =10 cm.
C2 | 3aMKHYTHII KOHTYp B BHAE paMKd Iuomanpio 0,5 M> paBHOMEpPHO BpalaeTcss B

OJIHOPOJHOM MarHUTHOM noJie ¢ uuaykmuent 23 mTa, genas 20 060poToB B cekyHay. Ochb
BpallleHUs JIGKUT B IUIOCKOCTH KOHTYpa M TNEpHEHIUKYJSpHAa HAIMPaBICHUIO TOJS.
Onpenenuts nerictpyroniee 3HaueHne JJ1C B KOHTYype.

Konmponsnaa paboma Ne 6 «Bonnoeas onmuka

CrpaBeJTMBBI JIM CICIYIONTUE YTBEPKISCHUsA?

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

A2 | OnThueckuil myTh COBIAAAET C TEOMETPUUYECKON JUIMHOM ITyTH, TPOXOIUMOM CBETOM.

A3 | dudpaxus Openenst — 310 AUPpakus B MapajuleIbHbIX JTydax.

A4 | DAIUMOTHYECKYIO MOJIIPU3ALUIO0 MOKHO MPEACTaBUTh KaK CYNEPIIO3ULIMIO ABYX JIMHEHHBIX
MIOJISIPU3ALIUN.

A5 lNomorpamMma naeT aBa 00EMHBIX H300paKeHUsT 0O bEKTa.

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

B1 | JIBa KOrepeHTHBIX TOUEUHBIX HCTOUYHUKA CBETA C JJIMHOU BOJIHBI A = 0,5 MKM, paccTOsIHUE

MeXy KOTOpbIMU d = 0,5 MM, pacrojioXeHbl NapaieIbHO 3KpaHy Ha paccTOsSHUU L =
1™ ot Hero. Yto Oyzer HaOIr0AaThCs B TOUKE SKpaHa, OTCTOALIeH HAa X = 1 MM OT LIEHTpa
cumMmeTpun?

1) cBemioe MATHO 3) NPOMEKYTOYHOE COCTOSTHHE




2) TEMHOE MSTHO 4) HEBO3MOXKHO ONPEACTUTD

B2

Ha kpyrmoe otBepctue paguyca r =3 MM @aJaeT HOPMAJIbHO  ILIOCKas
MOHOXpOMaTHYecKasi BOJHA C JUIMHON BOJHBI A = 750 vm. Ilpm kakoMm paccTossHMH 10
HKpaHa B TOUKE CUMMETPHH OyJeT HaOII0AaThCs CBETIIOE MATHO?

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

B3

Ha ToHkyro MmieHKy ¢ mokaszaTenem mpeiqomiieHus N = 1,4 magaer mox yriom 6 = 45°
MOHOXPOMAaTHYECKHI CcBeT ¢ JUMHOM BosHBI A = 600 HM. [Ipu Kakoif MHUHUMAaIbHOU
TOJILIMHE IUIEHKU OyneT HabmogaThcsi MHTEp(EepPEHIMOHHBI MUHUMYM B OTPaXXKEHHOM
cere?

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

B4

Yron Mexay IUIOCKOCTSIMU MPONYyCKaHUs JBYX MOJSIPOMAOB paBeH 60°, a TpeTuid
pacrojio’)KeH MEeXAy HUMHU TaK, YTO €ro IUIOCKOCTh MpoIyckaHusi cocrasiseT 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 nudpakuuoHHyro pemerky ¢ nepuojaom 3,5 MKM M IIMpUHON mmenu 1,2 MKM majgaer
HOpMalbHO cBeT C IMHOM BosHBI 600 HM. CKOJIBKO TIJIaBHBIX MaKCUMYMOB
TU(PPAaKLMOHHOM peleTKH TNonaaeT B 00JacTh LEHTPAIbHOIO JU(PPAKLHOHHOTO
MakCUMyMa OT OJHOM 1ienun?

Koumponvnasn paooma Ne 7 «Keanmosas onmuxa

CrnpaBeUIMBBI JIU CIENYIOIINE YTBEPKIACHUS?
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 NMpsSMO MPOMOPLUOHAJIEH €r0 YacTOTe.
A3 | Cuna Toka HachleHus npu ¢porodddexre onpenensiercss HHTEHCUBHOCTIO MaIA0IIETo
U3JTyYEHUS.
A4 | U3MeHeHMe AJIMHBI BOJHBI ()OTOHA MpPU €ro KOMITOHOBCKOM pacCesHUM ONpeaesseTcs
MaTepUaJIOM pacCcenBarollero oopasua.
1) [a, Bceraa 2)  Her, HuKoraa 3) UHorna cripaBeJIMBO, HHOT/IA HET
B1 |Kak n3menunace teMmnepaTypa abCOJIIOTHO YEPHOI'O Te€ja, €CIM MOIIHOCTh €r0 M3JIy4eHUs
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 IOBEPXHOCTh NPU 3HEPreTUYECKOW oOcBeleHHocTH E, = 120 Bt/
m? coctaBwiio 0,5 mklla. Onpesenure KOdQUIMEHT OTPaXKEHHs ITOM TIOBEPXHOCTH.
1) 0,33 2) 0,75 3) 05 4) 0,25
Cl | Ilpu paccesiauu HoTOHA HA CBOOOIHOM BIIEKTPOHE Ha yroi 60° ero SHeprusi yMEHBIIHIACH
B 2 paza. OnpenenuTe JIMHY BOJHBI Tafaroniero (oToHa.
C2 | Ilpu obOnyyeHHH MeTala CBETOM C JUIMHOW BOJIHBI 245 HM Habmomaercs GoTodddexT.
Pabora BbIxona merania paBHa 2,4 5B. Kakoe HanpspkeHHE TOPMO3SILET0 SIEKTPUIECKOro
MOJIE HYXXHO MPWIOXKHTh K METajly, 4TOObl YMEHBIIUTh MaKCHUMAaJbHYIO0 CKOPOCTh
BBLIETAIONTNX (DOTOIIEKTPOHOB B 2 paza?




Koumponvnasa paooma Ne 8 «Keanmoesaa mexanuxka u amomuas puzuka»

CrpaBeJIMBbI JIM CIICTYIONTUE YTBEPKICHUS?

Al ['uniore3y ne bpoitns 0 HaMM4YMK y YaCTHUI] BOJHOBBIX CBOKWCTB HEBO3MOKHO MOATBEPAUTH
SKCIEPUMEHTAJIBHO.

A2 | llonHyro 5SHEpPrul0 KBAaHTOBOW 4YaCTHUILIBl HEJb3sl Ppa3l€IUuTb Ha KUHETHUYECKYI0 U
IIOTCHUUAIBHYIO.

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

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

1) Ja, Bcerma 2) Her, nukorma 3) HWHorpaa cripaBeIMBO, HHOT/IA 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 OecKOHEYHO TIJIyOOKOM MOTEHIMAIbHOM sIME€ HaXOAUTCS BO BTOPOM
BO30YKJIEHHOM COCTOSIHUM. BeposiTHOCTh HaX0K/I€HUS YaCTUIIbl B KpallHEH TPETH sIMbl

) >13 2) <13 3 13

4) HeIOCTATOYHO JAaHHBIX JUIS OTBETA

B2 |DnektpoH B arome HaxoauTcs Ha ypoBHe 3d. Ha kakue u3 mepednclieHHbIX HIKE YPOBHEH
nepexoj 3arpenieH?
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 pasHocTh noteHnuanoB 200 k3B, a mporon — 10 x9B.
Haiinure OTHOLIEHHME IIMHBI BOJHBI ¢ bpoins mpoToHa K JJIMHE BOJIHBL Ae bpois
AJICKTPOHA, €CJIM 00€ YaCTHI[hI HAYaJIM CBOE JIBIXKEHHUE M3 COCTOSIHHSI TIOKOS.

Konumponsnas paboma Ne 9 «@u3zuxka meepoozo mena u a0epuasn Guzukay

CHpaBeI{J’II/IBH JIA CJIICAYIOIIUEC YTBep)KI[eHI/ISI?

Al | Cucrema TOXKIECTBEHHBIX YACTHUII OMUCHIBAETCS CUMMETPUYHOMN BOJIHOBOU (DYHKIIHEN.

A2 | C noHMKEHUEM TEMIIEPATYPBI CONPOTUBIICHUE TIOIYIIPOBOIHUKOB PACTET.

A3 | [IpuMecHBIe JJOHOPHBIE YPOBHH PACIIONIOKEHBI B HIKHEN YACTH 3aIPEIEHHOM 30HbI.

A4 Macca PAAUOAKTUBHOI'O AApa MCHbIIC CYMMBI MACC COCTABJIAOIINUX €TO JacTei.

A5 HpI/I MPOXOKACHUUN B BCHICCTBEC Y-KBAHT POXKIAACT 3JICKTPOH-IIO3UTPOHHYIO Iapy.

A6 | CymiecTByeT Tpu pasHOBHIHOCTH JIEITOHHOIO 3apsa.

1) Ja, Bcerma 2) Her, aukormaa 3) HMHornaa cripaBeITMBO, HHOT/IA HET

Bl | OnexTpoHHBIl ra3 HaXxOAWTCA B MeTalle IPU KOMHATHOW Temneparype. Onpenenure
obmacte pasmbiBanus 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 pe3ynbrare cepuu paOaKTHBHBIX PACTIAIOB HENTYHUN o) NP IIPEBPANIAETCS B BUCMYT




?%Bi . Kakoe KOJIM4eCTBO O~ ¥ 3~-paciaioB OH UCIIBITHIBAET P STOM?

1) 7ou4p 2) 8amub6p 3) 5au2p 4) 4ou2p

7
B3 OHpe,I[eJ'II/ITe, HAaCKOJIbKO OTINYA€TCs OHEPruAa IOKOs aroMa , Be ot OHEPI'UM IIOKOA sdapa
9TOIr0 aroMa.

1) 3,59 MaB 2) 4,61 Ma3B 3) 7,17 MaB 4) 2,05MsB

B4 |Kakas u3 HukenepeuucICHHBIX PEaKIHil MPOTUBOPEUUT 3aKOHY COXPAHEHUS MOMEHTa

uMIyJibca’?
1) pty-et+v, 3) et+e oy
2) nop+et+v, 4) poe +vetyy

Cl | Onpenenute akTHBHOCTB | MI pajioHa 2 RN, €CIM €ro Meproj MoIypacaia COCTABIsAET

3, 8 cyTOK.

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

61p7
>gNi.

Pb K pamuycy sapa

Ilpumepot unouGUOyaIbLHBIX OOMAUHUX 300aY
1 cemecTp

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

Paauyc-BEKTOp 4YaCTHIBI U3MEHSETCS IO 3aKOHy 7 = t20+ 4t] — 2k (M). Haiitu BexTOp
CKOPOCTH U, BEKTOP YCKOPEHUS d, MOJyJIb CKOPOCTH U YCKOPEHHS, @ TAKIKE YTOJI MEXKIY dTUMH
BEKTOpaMH B MOMEHT BpEMEHH t = 2 C.

3aoaua 2 «ﬂuuamulca nocmynamelbiHozo 0GUIICCHUS )

Ha Ttemo maccsl m, nexaniee Ha IJIaJAKOM TOPU30HTAJIBHOW IIOCKOCTH, B MOMEHT t = 0
Hayaja JEWCTBOBATh CHWJIA, 3aBUCSIIAs OT BpPEMEHUM Kak F = kt, T1/A€ k — TMOCTOSHHAS.
Hanpasnenue 3Toil CUiibl BCE BpeMS COCTABIISIET YTOJ @ ¢ TOpU30HTOM. Haiitu ckopocTh Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MYTh, IPOWICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/[lunamuka epawiamenvnoco 08UIHCEHU)

Uepes 60k, nMeromuii popMy nucka, nepekuHyT mHyp. K xoHuam mHypa npusszanu
rpy3uku Maccod my; = 100r u m, = 110 r. C kakuM yckopeHHeM OyayT ABUraThbCs IPYy3HUKH,
eciu macca m 6ioka paBHa 400 r? Tpenue npu BpaieHuu 010Ka HIYTOXKHO MaJio.

3aoaua 4 «3aKOHBl COXPAHEHUA IHEPSUU, UMNYILCA U MOMEHMA UMNYIbCA)

Yenosek cTouT Ha ckambe JKyKOBCKOIO M JIOBUT PyKOW M4 Maccod m = 0,4 Kr, JETAIIMHN B
TOPU30OHTAIBHOM HAIIPABIEHUHU CO CKOPOCTBIO v = 20 M/c. Tpaekropus Ms4a NHpPOXOIUT HaA
paccTostHuM 1 = 0,8 M OT BEpTUKAIBHOW OCH BpameHus ckambi. C KakoW yIJIOBOM CKOPOCTBIO U
Ha4yHET BpallaTbCsi cKaMbs JKyKOBCKOro C 4YEJIOBEKOM, MONMAaBIIMM MY, €CIM CyMMAapHbIN
MOMEHT WHEPIMHU YEJOBEKA U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l'apmonuueckue Konedanusny

YacTuma coBepumiaeT TapMOHMYECKHE KojeOaHMs BIOJIb OCH X OKOJIO TIOJ0XKEHUE
paBHoBecust x = 0. Yacrora konebanuii w = 4 ¢~!. B HEKOTOPBIIf MOMEHT KOOPIMHATA YACTUIIbI




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

3aoaua 6 «3amyxarwuue Konedoanun»

OpnHopoaHBINM AUCK paaunyca R = 13 cm MOXKET BpalllaThCsi BOKPYT T'OPU30HTAIbHOM OCH,
MEPIECHANKYIISIPHON K €ro IJIOCKOCTH M MPOXOASAIIEH yepe3 Kpaid aucka. HallTu nepuo Masbix
KOJIEOAHUH 3TOTO JUCKA, €CIU JIOTapu(PMUUECKUN IEKPEMEHT 3aTyXxanus A = 1.

3aoaua 7 «Penamueucmckas MexaHuKka

B cobOcTBeHHOI cucTeMe 0TcueTa MMEETCs MPSMOYTOJIBHUK C COOTHOIIIEHUEM CTOpPOH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JTOJDKEH JBHUIaThCS ATOT MPSIMOYTOJIbHUK, YTOOBI B
1ab0paTOPHOM CUCTEME OTCUETa OH BBITJISACI, KaK KBaaApatT?

2 cemecTp
3aoaua 1 «Cmamucmuueckue pacnpeoesieHusy

KakoBa BeposITHOCTH TOro, 4TO IaHHAs MOJIEKYJla HAEAIBHOTO Ta3a MMEET CKOPOCTb,
1
OTJHYHYIO OT -V, He Oounee, yem Ha 1%7?

3aoaua 2 «llepeoe nauano mepmooOuHamMuKu»

Hexotopyto maccy a3ora cxanu B 1 = 5 pa3 110 00beMy OJMH pa3 ainadaTudecKu, IpyToi
pa3 n3zorepmuuecku. HavanpHoe cocrosiHHe B 000MX ciaydasx oAMHaKoBo. HailiTu oTHomeHue
COOTBETCTBYIOIIUX Pa0OT, 3aTpaueHHBIX Ha C)KATHE.

3aoaua 3 «Bmopoe nauano mepmoounamuxuy

YeTbIpe MO UICALHOTO ra3a CHavala M30XOPUUYECKU OXJIAUIIH, a 3aTeM H300apHuecKu
paclIMpWiid Tak, 4TO TEMIIEparypa rasa craja paBHa NepBOHaudalbHOW. HailTm mpupamieHue
OHTPOIMUHU ra3a, €CJIM €ro JaBJICHUE B JAHHOM IIPOLIECCE U3BMEHUIIOCH B n = 4,5 pa3a.

3aoaua 4 «Pacuem nekmpocmamuueckux noieiy

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

3adaua 5 «Anekmpuueckoe noie ¢ geujecmeer

Konnencarop emkocTtpio C; = 3 Mk® ObLIT 3apsiKeH 70 Pa3HOCTH MOoTeHIManoB U; = 150 B
U COEOUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTH
noreHuuanos U, = 100 B. Haiitu 3apsig Aq, NepeTeKlnii ¢ MIacTUH MEPBOTO KOHICHCATOpa HA
BTOpoi. Kakas rpu 3TOM BbIAENINIACH SHEPTUS?

3aoaua 6 «llenu ROCMOAHHO20 ITIEKMPUUECKO20 mMOKQ)

Tpu Gartapeu ¢ D/IC & =12B, &, =5B U & =10B u OAMHAKOBBIMU BHYTPEHHUMH
CONPOTUBJIEHUSIMU T =10M , COEOIUHEHbl MEXAy COOOH OJHOMMEHHBIMH IOJIOCAMH.
ConpoTuBI€HHE COEIMHUTENBHBIX MPOBOJOB HUYTOXKHO Mano. Onpenenutb CUiIbl TOKOB,
UAYIIMX Yepe3 KaxIyro 6aTtapero.

3aoaua 7 «ﬂeumceuue 3aPANHCECHHDbIX HACMUY 6 IJICKIMPUUECKOM U MACHUMHOM nROJ1€)



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

3aoaua 8 «llocmoannoe maznummnoe nonie»

[To 1ByM MIMHHBIM IapajuleNbHBIM IPOBOAHUKAM TEKYT B IIPOTUBOIIOJIOKHBIX HAIIPABICHUIX
Toku cunod I; =34 A u I, =20A. PaccrosHue mexnay npoBogamu 1y = 0,3m. Onpenenutsb
MarHMTHYIO MHIYKIHUIO B TOUKE A, yTaJICHHON OT IEPBOr0 U BTOPOI'0 IPOBOIHUKA COOTBETCTBEHHO
Ha pacctossHus 1y = 0,17 M U rp, = 0,2 M.

3aoaua 9 «IneKkmpomacHUMHAA UHOYKYUA)

ToHKHI MEHBIN IPOBOJ MACCOM m = 1T COTHYT B BUJI€ KBalpaTa ¥ KOHIIBI €70 3aMKHYTHI.
KBagpar nmomenieH B OJHOPOJIHOE MarHUTHOE MoJje ¢ UHAyKuue B = 0,34 Ta Tak, 4To €ro
IUIOCKOCTh COCTaBisieT yroy [ = 30° ¢ JAMHUSAMM UHAYKOUM 1oyid. Omnpenesnuth KOJIWYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IPOTEYET II0 MPOBOJHMKY, €CIM KBaApar, IOTAHYB 3a
[IPOTUBOIIOJI0KHBIE BEPIINHBI, BBITAHYTH B JINHUIO.

3aoaua 10 «Inekmpuueckue Ko1e0aHus u nepemMeHHvlil MmOK»

K ceru c neiictByromuMm HanpsbkeHueM U = 100 B noakitounny KaTyniky, MHAYKTHBHOE
conpotusiieHue koropoit XL =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs pa3 Mexay TOKOM
U HampsHKEHUEM, a TaKKe TEIJIOBYIO MOIIHOCTb, BBIIETSEMYIO B KaTYIIKE.

3 cemecTp
3aoaua 1 «llonapuzayusn ceemay

YacTruHO NOJISIPU30BaHHBIN CBET MajaeT Ha noisipusarop. [Ipu nonoxenuu noaspusaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY MPOITyCKaHUsI, MHTEHCUBHOCTh CBETa Ocjabiisercs B 8 pa3 1mo
OTHOILEHHIO K HayallbHOU. UeMy paBHa CTeNeHb MoJisipu3annu nagawomero ceera? [loraomennem
cBeTa NpeHedpeyb.

3aoaua 2 «Unmepghepenyusn ceemogvlx 011»

Codepudeckasi OBEPXHOCTh TJIOCKO-BBIMYKJIONW JIMH3BI COMPHUKACACTCS CO CTEKJISTHHOM
IacTUHKOM. [IpocTpaHCTBO MeEXIy JMH30M M IUIACTUHKOW 3aIlOJHEHO CEpPOYTIIEPOIOM.
[Tokazarenu nperoMIIEHHS JIMH3bI, CEPOYTIEPO/IA U IUNIACTUHKHU PABHBI COOTBETCTBEHHO N4y = 1,5,
n, =1,63 U ny =1,7. Paguyc KpuBHU3HBI CepuyecKoil MOBEPXHOCTH JUH3BI R = 100cM.
Ornpenenuts paguyc MmsIToro TeMHOro koJibiia HeroToHa B oTpaxeHHoM cBeTe ¢ A = 0,61 MKM.

3aoaua 3 «/Jugppakyusn ceemoswix 60nn»

Mexly TO4eyHbIM HCTOYHMKOM CBETa M 3KPaHOM IOMECTHIN aAuadparmy c KpyTibiM
OTBEPCTUEM, PAINyC KOTOPOTO  MOKHO MEHATh. PaccTosHus oT auadparMel 10 UCTOYHHMKA U
sKpaHa paBHBl a = 100cMm U b = 125cm. OmnpenennuTs JUIMHY BOJHBI CBETA, €CIM MAKCUMYyM
OCBEIICHHOCTHU B IIEHTpe TU(PPAKIMOHHON KapTHHBI Ha SKpaHe HalmonaeTcs npu r; = 1,00mm u
CIEYIOINAN MAKCUMYM TIPH 1, = 1,29mm.

3aoaua 4 «Tennoeoe usnyuenue»

OnpenenuTtsb, KaKOe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTY aOCOJIFOTHO YEPHOE TEJO C
TIOBEPXHOCTH MIOMIABI0 3 M, eCiTH H3BECTHO, YTO MAKCUMAIbHAS CTIEKTPANbHAS TIOTHOCTh €70
HYHEPreTUYECKON CBETUMOCTHU MTPUXOIUTCS Ha JUIMHY BOJHBI B 600 HM.



3aoaua 5 «@omoirghhexmy

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

3aoaua 6 «Ippexm Komnmonay

OnpenenuTts SHEPTHI0, MPUXOIAILYIOCS Ha 3JIEKTPOH oTAauu npu dddexte Komntona, eciu
paccestare GOTOHA TPOUCXOIUT Ha yrou O = 1 /3. DHeprus poToHa 10 paccesHus € = 0,58 MaB.
[Ton kakuM yriiom OyaeT ABUTAThCS AJIEKTPOH OTAaYM?

4 cemecTp
3aoaua 1 «Bonnoevie ceolicmea wacmuu

JlinHa BOJIHBI H3JIy4aeMoro aToMoM (hoToHa coctaBisieT A = 0,6 MkM. Bpems xu3nu atoma
B BO30YKIEHHOM cocTosHuM T = 1078 c. OnpenennrTe OTHOIIEHHE €CTECTBEHHOM NIMPUHBI
HHEPreTUUECKOT0 YPOBHS K SHEPIUU, U3TYyUYEHHOH aTOMOM

3aoaua 2 «llomenyuanvnasa ama»

HeliTpon HaxoauTcst B 0fHOMEPHOM 0€CKOHEUHO ITyO0KOM MOTEHIMAIbHON sIME IHUPUHON
[ =10"1% M ¢ aGCOMIOTHO HEMPOHHI[AEMbIMH CTeHKaMu. HaliinTe HAaMMEHbBIIYIO Pa3HOCTh JABYX
COCEIHMX YHEPreTUYECKUX YPOBHEN HEUTPOHA.

3aoaua 3 «Teopus bopa u uznyyenue amomos»

OrmpeieuTh HEPIUI0 W IMOTEHIMAA WOHM3anuu WoHa Li'™", Haxonsimierocs B IepBOM
BO30YKJIEHHOM cOCTOsIHMU. Kakoii 1oimkHa ObITh 3HEpTrUs (OTOHA, YTOOBI OH BBIOWI U3 TaKOTrO
MOHA DJIEKTPOH ¢ KHHETH4YeCKo# sHeprueir T = 10 aB?

3aoaua 4 «Paouoaxmuernocmo)

AKTHBHOCTh HEKOTOPOTO paJMOAaKTHBHOIO Ipenapara majgaer 3a | MuHyTYy B 9 pa3s.
Onpenenuts cpeHee BpeMs KU3HHM SAEp 3TOT0 IpernapaTa U ero nepuop noiypacnazna. Kakosa
BEPOATHOCTH TOT'O, UTO SJIPO PACMAETCS 3a MPOMEKYTOK BPEMEHH, paBHbIi 3 c?

3aoaua 5 «uepzua ceazu a0pa»

BrrauciuTh B aTOMHBIX €IMHHIIAX MACChl MAacCy sjipa M MacCy aroMa M30ToIa IHUPKOHUS
WZr, eCII €ro yJelbHasi SHeprus cBsi3u cocrasiser 8,70 MoB Ha | HyKIIOH.

3aodaua 6 «Hoepnvie peakyuuy

Hanmcars Hemocraromee o6o3HaueHue B peakuuu °B(m,x)”Li , mnporekaromeil B
pesysbTaTe B3aMMOJEHCTBUS OYEHb MEIJIEHHBIX HENTPOHOB C IOKOSLIMMHUCS SApPaMH 6Gopa.
HaiiTu KuHETHYECKHE DHEPTUH TPOLYKTOB PEAKIIUH.

ITepeyens 1abopaTopHbIX padoT:
1 cemectp
1. JI. p. Ne 1 «IIpumeHeHMe 3aKOHOB COXpaHEHMsI AJIs ONIPENEIEHHSI CKOPOCTH 0JIETA ITyJIN»

2. JI. p. Ne 3 «OnpeneneHne MOMEHTOB HHEPIIUHU TEJI C TOMOIIBIO KPYTUIBHOTO MasgTHUKA.
IIposepka TeopeMsl LlTelinepay



3. JI. P. Ne 4 «MHccrnenoBanue BpaliaTeIbHOTO JABUKEHHS TBEPIOro Tejla BOKPYT
HETIOJIBUKHON OCH

4. JI. p. Ne 5 «Ornpeznenenne xapakTEPUCTHK 3aTyXarolIuX KoJjieOaHUN (PU3HUECKOTO
MasITHUKa»

5. JL. p. Ne 7 «OnipeneneHne CKOPOCTH 3ByKa B BO3JIyXe METOJOM CTOSIYCH BOJTHBI»

2 ceMmecTp

1. JI. p. Ne 11 «/3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTE)

2. JI. p. Ne 14 «Onpenenenue nokasaresns aguadatsl y MerogoM Kiiemana u Jlezopma

3. JL. p. Ne 15 «IIpoBepka 3ak0oHa BO3paCTaHUSI SHTPOITUN»

4. JI. p. Ne 23 «Pacmupenue npenaena U3MEpeHUs aMIIepMeTpa U BOJIbTMETPA IOCTOSHHOTO
TOKa»
5.JL. p. Ne 26 «3mepeHue eMKOCTH KOHJIEHCATOPOB MOCTOBBIM METOIOM

6. JI. p. Ne 27 «M3yueHue pe3oHaHCa HATTPSHKCHUI

7. JI. p. Ne 28 «OmnpeneneHue WHAYKTUBHOCTH COJICHOWIA U MarHUTHON MPOHUIIAEMOCTH

(deppoMarueTuka
3 cemecTp

1. JI. p. Ne 32 «Omnpenenenue paavyca KpPUBH3HBI JIMH3bI M TIOJIOCHI IPOIYCKaHUs
CBETO(MIBTPA € TTOMOIIBIO KoJien] HproToHa

2. JI. p. Ne 34 «Onpenenenuie AMTUHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AUPPAKIIMOHHOM
peueTKm

3. JI. p. Ne 35 «Onpenenenne KOHUEHTPALMU paCTBOPOB caxapa U NOCTOSHHOW BpallICHUs»

4. JI. p. Ne 36A «MccnenoBanue XapakTEpUCTUK BAKYYMHOTO (POTO3JIEMEHTA»

4 cemecTp

1. JI. p. Ne 42 «3ydyenue criekTpa u3aydeHusi atoma Bogoponaa. OmnpeneneHue riaBHbIX
KBAHTOBBIX YHCEN BO30YXK/IEHHBIX COCTOSIHUN aTOMa BOJ0PO1a»

2. JI. p. Ne 44 «M3y4yeHue aneKTpUYECKUX CBONCTB TBEPBIX TEI»

3. JI. p. Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacraga»

4. JI. p. Ne 52 «3y4yeHue cnekTpa raMmma-u3aydeHus paauoaKTUBHBIX JIEMEHTOBY

IlepeyeHb BONPOCOB K KOJUIOKBUYMAM:
1 cemectp

Kunemamuka nocmynameslbH020 U epauiameibHo20 0GUIICCHUA

1. ITonsiTne paanyc-BeKTOpa, CKOPOCTH M YCKOPEHHUS MATEPUAIBHON TOUYKH.
Cpennvie 1 MTHOBEHHBIE BEJTUUHHBI.

2. [Ipsimast u oOpaTHast 3ajayud MeXaHUKU. Poilb HaydadbHBIX YCIOBHU.
IlepemenieHue U IPONUIEHHBIN Iy Th.

3. JIBr>KeHre 1Mo OKPYKHOCTH. YTOJ MOBOPOTA, YIJIOBasi CKOPOCTh M YTIIOBOE
yckopeHue. CBsA3b YIVIOBBIX U JIMHENHBIX BEJINYMH.

4, KpuBonunerinoe nBuxeHne. TaHreHIIMaIbHOE U HOPMAJIbHOE YCKOPEHUE.
ITonHOE ycKOpeHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. WNuepumanbHble cuctemsl oTcyera. [IpuHnmn otHocuTenbHOCTH [ anwiies.

[TpeoOpazoBanus ["anumes.
Jlunamuka nocmynamenbHo2o u 6pauiamenbHo20 OGUNCEHUS

1. Ilousarue CHJIbI, MAaCChbl U UMITYJIbCA. HpI/IHI_II/IH Cynepro3nnunu.



1.
2.

2. 3akonsl Hprotona. OCHOBHOW 3aKOH JWMHAMUKH IOCTYIATEIbHOTO
JBHKCHUS.

3. MoOMEHT MMIMyJbCa W MOMEHT CHJIbI OTHOCHUTEIBbHO TOYKH. OCHOBHOE
ypaBHeHHe JOIUHAMUKAU BpaIJ_IaTeHBHOFO JOBUXKCHUA.

4, Bpaiienue BOKpyr HEMOABMKHON ocl. MOMEHT MHEPIIMKM TBEPJIOTO Tela.
Teopema Ilteitnepa.

5. AHamorusi  XapaKTepUCTUK W ypaBHEHUH  TMOCTYNATEIbHOTO H
BpamaTeanoro JOBUXKCHUS.

3axonwl COXPDAHEHRUA 6 MEXAHUKEe

1. WNurterpanbr neuwxenus. CBsi3b 3aKOHOB COXPAHEHUS C CUMMETPHUSIMHU
MPOCTPAHCTBA U BPEMEHH.

2. 3amMKHyTasi cucTeMa. 3aKOH COXpaHEHUsI MOJIHOTO UMITYJIbCa CUCTEMBI TEJI.

3. 3aKOH COXpaHEHMS IMOJHOTO MOMEHTA UMITYJIbCA CUCTEMBI Tel. JIBUKEeHHE
B LICHTPAJILHOM ITOJIE.

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

5. KoHcepBaTuBHBICE W AMCCUIIATUBHBIE CHJIBI. PaboTa KOHCEPBATUBHBIX H
JIUCCUTIATUBHBIX CHII.

6. [ToreHmanbHass SHEprus. 3aKOH COXPAHEHHS IIOJTHOM MeXaHW4YeCKOM
SHEPIUMu.

7. CBs13b MeXy CHIJION U MOTEHLIUAIbHOU SHeprueil. /[Ba crocoba onucanus
B3aNMOICHCTBHS.

8. Coygnapenue IByX Tell. YIPYTrui U HEYNpyrui yaap.

Mexanuueckue Koneoanus

VYpaBHEHHE rapMOHUYECKUX KOJeOaHHi U ero pelieHue.
XapakTepucTUKH KojeOaHui (aMIUIUTy1a, 4acTOTa, HadanbHas (asa).
MaremaTnueckuii 1 GpuU3NUECKUN MasITHUKU.
CrnosxeHre rapMOHUYECKUX KOJIeOaHUH O/IHOTO HanpaBieHus. buenus.
CrnoxeHue nepneHIMKyIApHbIX Konebanuil. durypsl Jlnccaxy.
YpaBHeHHE 3aTyXalIMKUX KOJICOAHHI 1 €r0 penieHue.
XapakTepUCTUKN  3aTyXaloUMxX  KojeOaHMM  (BpemMs  penakcalud,
jgorapu(pMUUECKUl JEKPEMEHT, 100pPOTHOCTH).

8. DHeprusi rapMOHUYECKUX U 3aTyXaroIuX KoleOaHuH.

9. Brinyxnennsie konebanus. Pesonanc.

Noogok~wbdPE

Ynpyzue ¢onnw

[Toniepeunblie U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKH Oeryiieil ynpyroi BOJIHBI.
CKopocThb pacnpocTpaHEHHs YIIPYTHX BOJIH.

3. Knaccudukanmst Bomn mo ¢opme BoIHOBOM moBepxHOCTH. I[lmockas,
cepuyeckas ¥ LIMIHMHIpUYECKas BOJIHA.

4. BonHoBoe ypaBHeHHe. YpaBHEHHE Jly4ya, YPABHEHHE IUJIOCKOM BOJIHBI,
BOJIHOBOE YpaBHEHHUE B 00IIIeM BUJIE

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

6. Konebanue HaTAHYTOH CTPYHBI.

Cneuuaﬂbmm meopus OmHocumesibHocmu

[TocTynatel DHHIITEHHA.
3aMme[IeHre BpEMEHH.
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JlopeH1eBO COKpAIEHUE ITMHBI.

PenaruBucrckue nuBapuantsl. MIaTepBa.
PensiTuBUCTCKUI MMITYJIBC.

[TostHast 3HEPIUs U SHEPTUS OKOS YaCTULIBI.

CBs13b MaccChl, JHEPTUH U UMITYJIbCA.

3aKOHBI COXpaHEHUs IIPU PENATUBUCTCKUX CKOPOCTSX.

ceMecTp
Knaccuueckaa cmamucmuka
1. Makpocucrtema. CTaTUCTUYECKUA W TEPMOJUHAMUYECKUH TMOAXOIbI K
OMMUCAHUIO0 MAKPOCUCTEM.
2. HuckperHbiii  HaGop BenuuuH. [loHATHE BEpPOSTHOCTH U CPEIHEH
BEJTUYUHBI.
3. HenpepriBablii HaOop BenuuuH. DYHKIMS pacmpeleieHus CciaydailHou

BEIMYMHBI U €€ CBOMCTBA ((PU3MUECKHI CMBICI, pacyeT BEPOSTHOCTEH, YCIIOBUE
HOPMHUPOBKH, pacueT CpeJHUX BEITUYHH).

4. Pacnipenenenne Monekysl mo NOPOEKUMSIM CKopocTeil. Pacnpenenenue
I'aycca.

S. Pacnipenenenne Monekysl 1O MOy CKOpocTH. Pacnpenenenue
Makcseina.

6. Hauboiee BeposiTHast, CpeIHsIS M CPETHEKBAAPATUYHAS CKOPOCTH.

7. Pacnipenenennie MoJieKyJl MI€aJbHOIO raza MO BBICOTE B IOJIE€ TKECTH

3emuu. Pacnipenenenue bonbimana. bapomerpuueckas hopmyona.

MKT u nepeoe nauano mepmoouHamuxku

1. Mogens naeanbHOro rasza. lasienue u remneparypa ¢ Touku 3peanst MKT.
YpaBHEHME COCTOSHUS UACATBHOTO rasa.

2. [TonsiTue crenenei cBoOOABI MOJIEKYJIBI. Teopema o paBHOpacIpeaeeHun
HHEPIUU 10 CTENEHSIM CBOOOIBI.

3. BHyTpeHHss sHeprus Kak pyHKIHs COCTOSHUS CUCTEMBI.

4. PaboTta kak (yHKIUS nporecca.

S, [lepBoe Ha4anO TEPMOJUHAMUKHY.

6. N3oTepMuueckuil, 130XOpu4eCKuil 1 N300apHUUeCKUil MPOLECCHI.

1. Anuabatuyeckuii miporiecc. YpaBHeHue Ilyaccona. IlomuTpornuueckue
IIPOLIECCBI.

8. IlonsiTne Ttemmoemkoctu. MosipHass W yJA€IbHas  TEIUIOEMKOCTH.

TenmoeMKOCTh IIpU U30IIpoIeCCax.

3J1el<mpocmamultec1<oe noJjie

1. Cuuibl B ipupoze. Posib 31€KTpOMarHuTHOTO B3aUMOICUCTBUSI.

2. DJIEKTpOCTaTUYECKOE  MMoJje.  JJeKkTpuueckuid  3apsg.  CBolcTBa
ANEKTPUUECKOTO0 3apsiaa. 3akoH KyioHa.

3. HarmpsixeHHOCTB 2JIEKTPOCTATUIECKOTO TOJIS.

4. [IpuHuMN cynepno3uiuy 3JIEKTPOCTATUYECKUX MONEH ISl TUCKPETHOTO U
HENPEPBIBHOTO pacIpeieNIeHUs 3apsii0B.

5. [ToTok BekTOpa HAMPSHKEHHOCTU SJIEKTpOcTaTHdeckoro mnoss. Teopema
l"aycca.

6. [ToTeHuManbHOCTH ANEKTpOcTaTUuyecKoro nofs. [IpuHuun cynepno3uuuu

JUIS TIOTEHITHANA.
7. Pabora o mepemMereHuo 3apsjia B 3IEKTpocTaTHIecKoM moJje. Teopema o



APKYJIISIUH.

8. CBs13b MEX/ly HaNPSYKEHHOCTBHIO U NOTEHLIUAJIOM.
9. I'eomerprueckoe onucanue nossd. CUIIOBBIC JINHUN. DKBUIIOTCHIAAIbHBIE
IIOBEPXHOCTH.

,ZIuaﬂeKmpuKu u nposoduuku 6 J1IeKmpu4ecCKom nonie

1. DNEeKTpUYECKUM TUIO0Jb. JJUNOIbHBI MOMEHT.

2. OnexTpuyeckoe noie B qudektpuke. [lonspusanus qusnexTpuka.

3. BekTop anexTpuueckoro cMmeuieHus. JusnexkTpuueckas IPOHULAEMOCTh
BelecTBa. Teopema ['aycca st TU3IIEKTPUKOB.

4. VYcnoBus Ha TpaHULIE pa3/ena ABYX AUAJIEKTPUKOB.

S. OIEeKTPOEMKOCTb YEIUHEHHOTO IPOBOAHUKA.

6. Konnencarop.  DIEKTPOEMKOCTh  IUIOCKOTO,  CPEepHUecKoro  u
LWIMHAPUYECKOT0 KOHAEHCATOPA.

7. CoenrHeHne KOHIEHCATOPOB.

8. OHepruss ~ 3apsDKEHHOTO  KOHJIEHCATOopa. [InoTHOCTH  3HEpruu
AIIEKTPUYECKOTO ITOJI.

9. BxuttoueHne KoHieHCaTOpa B AJIEKTPUUYECKUE LIEIIH.

Hocmoannulit 3.1eKmpuyecKuili moK

1 Onextpuueckuit Tok. [IMOTHOCTH TOKa. YpaBHEHUE HETIPEPHIBHOCTH.

2. 3akon OMa B quddepeHnnaipHon hopme.

3. 3akon OMa B MHTErpalbHON (opMme A OJHOPOIHOTO ydacTKa IIETH.
DNEeKTpUUECKOe HAMpPSKEHHE.

4. Conporusienue npoBogHuka. CoequHeHHEe CONPOTUBICHUN.

5 3akon OMa mJ1st HeoJHOPOAHOTO yuacTka nenu. Ctoponnue cuibl. IJC.

6. [TpaBuna Kupxrocga ams pacuera pa3BeTBICHHBIX LENEH.

7 PaboTta u MOLTHOCTB AJIEKTpUYECcKOro Toka. 3akoH Jxoynsa-Jlenna.

8 [TepexoaHble MpoIecChl B LIEMH ¢ KOHJIEHCATOPOM.

Maznummnoe nonie u 31eKMPOMAZHUMHAA UHOYKUUA

1. Enunas npupoza 31eKTpUuyecKoro ¥ MarHuTHOTO TOJIA.

2. HNcTouyHnkyn MarHUTHOTO 10Jsl. MarHuTHOE MOJIe JBHXKYILErOocs 3apsia u
MPOBOJIHUKA C TOKOM. 3akoH buo-Casapa.

3. [Torok u HUPKyISAUMS BEKTOpAa MHAYKUMHA MArHUTHOTO mons. Teopema
l'aycca u TeopemMa O HUPKYISLUU.

4. Cuina Jlopenna. JIBuxeHune 3apsHyKeHHON 4acTHUIIBI B MArHUTHOM TIOJIE.

5. Cuna Amnepa.

6. MarauTHOe osie B BerlecTBe. HaMarHm4eHHOCTb.

7. HamnpsikeHHOCTP ~ MarHUTHOro  mojisi. MarHuTHass TPOHUIIAEMOCTD
BellecTBa. /[maMarHeTUKN U mapaMarHeTHKU.

8. ®deppomaraetuku. Ouznueckas npupoa heppoMarHeTuzmMa.

9. 3akoH snekTpoMarHuTHOM wuHAYyKuuu Dapanes. IlpaBuno Jlenma.
Buxpesoe anekTpudeckoe nosie.

10. SAsnenne camonHaykiuu. MHIykTHBHOCTH. COEHOU .

11. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIsI.

3J1el<mpultec1<ue Kosiebanus u nepemelmbu? MmokK

1. KonebarenbHblii KOHTYp. MexaHu3M BO3HHUKHOBEHMS JIIEKTPUUYECKHX
KOJIeOaHUH.
2. OHeprus 3J1eKTPUIECKUX KOIeOaHUH.



3. 3aryxaromue KojaeoaHus. XapaKTEPUCTUKH 3aTyXaIOMNX KOJIeOaHMiA.

4. PoJib akTUBHOTO COTPOTHUBIIEHUS B KOJIEOATEIILHOM KOHTYPE.

5. Boinyxknennsle  konebGaHus. Bekrophas auarpamMMa  HampsDKEHUU.
Pe3onanc Toka. Pe3onancHas yacrora.

6. CootHomienne (a3 Mexay BHEIIHUM HANpsDKEHUEM, CHIOM TOoKa U
HaIPSKEHUEM Ha Pa3IUYHbIX 3JIEMEHTAX IEMH.

7. [Tepemennbiii Tok. MHIyKTUBHOE M €MKOCTHOE compoTuBieHue. [lomHoe
CONPOTHUBIICHUE LIETIH MTPU TIEPEMEHHOM TOKE.

8. JeiicTByronue 3HauYeHUs CUIBI TOKa W HampspkeHus. MOIIHOCTh Mpu

nepeMeHHOM Toke. Ko puImeHT MOIHOCTH.

3 cemecTp
dnekmpomazHumusvie 601HbL

1. [Tnockas 31eKTpOMarHUTHas BOJIHA U €€ OCHOBHbIE XapaKTEPUCTHKHU.

2. [Ikana 3meKTpoMarHuTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO IUana3oHa.

3. EcrecTBeHHbI 1 nossipuzoBaHHbIM cBeT. Bunel nonspuszauuu. CreneHb
NOJIIPU3ALMU YaCTUYHO MOJISPU30BAHHOIO CBETA.

4. 3akoH Mamntoca.

S. [Tonspu3zanus npu OTpaKEHUU U MPEIOMIICHUH CBETA Ha IPaHuULe pa3jena
JIMAJIEKTPUKOB. YToa bprocrepa.

6. JIBoliHOE JIydenpenomieHue. Y cTpoiucTBO npu3Mel Hukoss.

7. OnTvyecky akTUBHBIE BellecTBa. BpallleHHe IUIOCKOCTH MOJISpU3ALUU

CBCTa IPpH NPOXOKIACHHUHU Y€PC3 ONITHUICCKU aKTUBHYIO CPCY.

Humepgepenyun ceemoswix 6011

1. [Tonsitue unaTepdepenuu. [IpuHINI Cynepno3uLIUU Al CBETOBBIX BOJIH.
HaGnronaemble 1 HeHaOIIO4aeMble BETUYMHBI.

2. KorepenTtHble 1 HekorepeHTHblEe BOJHBI. ClI0)KEHHE MHTEHCUBHOCTEH B
CJlydae HEKOI'€pPEHTHBIX U KOT€PEHTHBIX KOJIeOaHM.

3. VYcnoBus ycuneHus U 0Clia0lIeHHs CBETa B 3aBUCUMOCTH OT pa3HOCTH (a3
UHTEpEPUPYIOIINX BOJH.

4. OnTuueckuil myTh cBeToBoro jayya. CrnocoObl M3MEHEHUS ONTHYECKOIO
IIyTH CBETOBBIX BOJIH.

S. CBsI3b ONTUYECKOM PA3HOCTH XO0J1a IBYX BOJIH C Pa3HOCTHIO (a3. Y cloBus
MaKCMMyMa U MUHUMYMa HHTep(EpEeHIIUH B 3aBUCUMOCTH OT ONTHYECKOM pa3HOCTHU XO/1a.

6. Cxema IOnra. VYcnosus nHaOmoneHuss untepdepenuuu. KoopaunaTs
CBETJIBIX U TEMHBIX M0JIOC Ha 3KPaHE.

7. WnTepdepeHius B TOHKUX TUIEHKAaX B OTPAXKEHHOM U IIPOXOJISAIIEM CBETE.

8. Cxema st HaOmroneHust konell HptotoHa. Paguycel CBETIBIX M TEMHBIX

KOJICH B OTPAXKCHHOM W IPOXOOAIIEM CBETEC.

Jugppakuyus u oucnepcus ceemosvix 60aH

1. SBnenne gudpakuud. OCOOEHHOCTh AMQPPAKINHM CBETOBBIX BOJH.
Hudpaxus Openens u Opaynrodepa.

2. [Tpunnun ['roiireHca-®penens. YHOpouieHUE BBIYNCICHUNA C MOMOUIBIO
BEKTOPHOU AMArpaMMBl.

3. Hudpaxus Openens Ha KpyrioM oTBepcTHH. 30HbI DpeHerns.

4. Hudpakuus OpayHrodpepa Ha y3KOHl NpsAMOIMHEHHON IenH. YCIOBUSA

MakCcHMyMa U MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJla AUPPaKIIUHU.
5. Judpakuuonnas peuierka. OCHOBHbIE XapaKTEPUCTUKU AU(PPaKIIMOHHON



PEHICTKH. YcnoBus TIaBHBIX MaKCUMyMOB U MUHUMYMOB U I[O6aBO‘IHBIX MHWHHUMYMOB.

6. VYrnoBasg aucriepcuss M paspeuiaronias CrocoOHOCTh IU(PaKIUOHHON
pELIEeTKH.
7. Judpakuus Ha TPOCTPAHCTBEHHOU PEIIETKE.

Keanmoesasn npupooa uznyuenusn

1. TemnnoBoe u3mydeHHe aOCOIIOTHO YepHOTO Tena. 3akoH Credana — bonbiMana.
2. 3axon cmemenus Buna. ['mnoresa [1nanka.

3. Oueprus u umnynibc GoroHa. J[aBnenue ceera.

4, dororpdexr. 3akonsl  orodrdpdekxra. KpacHas  rpanuna
dororddexra.

5. ®opmyna OJiHIITEHHA. PelsSTUBUCTCKMH M HEPENSATUBUCTCKUN
dororddekr.

6. TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHUE.

7. O dexr Komnrona. opmyna KomnroHa.

8. KopmyckynsipHO-BOTHOBOH Ayann3M CBETA.
4 cemecTp

Dnemenmaul KBAHMOGOU MEXAHUKU

1. BosHOBBIE CBOWCTBA YaCTHLI.

2. JlnnHa BosHb! e bpoiins. DkcrepuMeHTaabHOE OATBEPKICHUE.

3. [Tpunumn HEOIpeIeIEHHOCTH IeiizenoOepra. CootHomieHue
HEOIPEACIEHHOCTEN.

4. BonnoBast pyHKIMS 1 ee CBOMCTBA.

S. OcHoBHasl 3a/1a4a KBaHTOBOW MexaHUKH. Y paBHeHue Llpénunrepa.

6. Yactuna B noTeHIMAIBHOU siMe. KBaHTOBaHME SHEPTHH.

7. [TpoxokaeHne 4YacTHIBI 4Yepe3 IMOTeHUUANbHbIA Oapbep. TyHHEIbHBIN
b dexr.

Cmpoenue U u3zjiyuenue amomoe

[TInmanerapnas mogens aroma. [loctynatel bopa.

Wznyuenue atoma BOJIOpOAa U BOJAOPOJONOAOOHBIX CUCTEM.
Crnexrpanbabie cepun. opmyna bansmepa.

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3711.

5. KBaHTOBBIE UMCIIa, XapaKTEPU3YIOLIUE MTOJI0KEHHUE FIEKTPOHA B aTOME.

NS

6. KBaHTOBaHUE SHEPIMM U MOMEHTA UMITYJIbCA.

7. CnuH snektpona. [1oHbBIII MOMEHT 3J1eKTpOHa.

8. Cxema 3HepreTu4eckux ypoBHEN aToMa BOJIOPOAA.

9. 3anoiHeHue SJIEKTPOHHBIX O000J0YEK B MHOTORJIEKTPOHHBIX aToMax.
ITpunnun Iaynu.

Keanmosasa cmamucmuka u 9ﬂel<mponp0800Hocmb meepdwx meJ

1. [TpuHIUT TOXECTBEHHOCTH OIMHAKOBBIX YaCTHUII.

2. bozonst u Qepmuonsl. Tpu BHIa CTATHUCTUKH: KJaccHYecKas,
boze-Oiinmreitna u @epmu-/lupaka.

3. CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

4. 30HHAast TEOPHsI TBEP/IBIX TEI.

5. DIIEKTPONPOBOTHOCTH MOTYITPOBOTHUKOB. 3aBUCUMOCTH MPOBOJAUMOCTH OT
TeMIIepaTyphbl.

6. CobcTBeHHas ¥ TPUMECHAsk TPOBOAMMOCTD MOJTYTIPOBOTHUKOB.



7. ONEeKTPONPOBOJHOCT, METaUIOB. 3aBUCHUMOCTb  CONPOTUBIIEHUS OT
TEMIIepaTyphI.

8. SBnenue cBepxnpoBoguMocTu. KBaHTOBast TEOpHS CBEPXIPOBOJIUMOCTH.
Amomnoe a0po u ocobennocmu paouoaKmueHvIX pacnaoos

1. SIBaeHme PaaruOaKTUBHOCTHU. OCHOBHOI1 3aKOH PaaruOaKTHUBHOI'O paciiajia.

2. CocraB 1 XapakTEpUCTUKH aTOMHOTO s1pa. SnepHblie cuibl. KanenbHas u
00oJi0ueyHast MOAEIH A1ep.

3. Macca u sHeprus cBsi3u sapa. Y 1eJabHasi 3HEPIUsl CBA3H.

4, SlnepHble peakiiu. DHEPTUs IACPHON peaKuH.

S. YpaBHEHHUE U SHEPTeTUYECKOE YCIOBHE O-pacmnaja. TyHHeNbHBINH 3 QexT
npu a-pacnaje. CIexTp a-4acTull.

6. Xapakrep crekTpa y-usinydeHus. IIpoueccsl B3auMOIEHCTBHSI Y-KBaHTOB ¢
BELIECTBOM.

7. Tpu Bupma [-pacmaga. DHepreTHueckuil crektp [-uactum. ['mmoresa
HEUTPUHO.

8. 3akoHBI coxpaHeHus npu B-pacnase. Jlenronsl. JlenToHHBIH 3apsi.



IIpuioxenne 2

OueHovHbIe CpeACTBA J1JIsl MPOBeeHHUsI MPOMEKYTOUHOMH aTTecTAlMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHBIC CpEeACTBA NJIA IPOBECACHUA l'[pOMC)KyTO‘IHOﬁ aTrrecramum:

Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBa

OIIK-1 CnocoGeH ncnoib30BaTh MOJI0KEHHS, 3aKOHbI M METO/IbI €CTECTBEHHBIX HAYK M MATEeMATHKH JIJIs1 PellleHusl 32/1a4 HHKeHEePHOil 1esiTeIbHOCTH

OIIK-1.1

[Tpumensier buznueckue 3aKOHBI

u

MAaTCMAaTUYCCKHUE MCTOABI IJId pCHICHUSA 3aaad

TCOPCTUYCCKOT'O U ITPHUKIIAIHOT'O XapaKTepa

IlepeyeHnb TeopeTHYECKUX BOMPOCOB K IK3aMeHAM

1 cemectp

1. Kunemaruka mnocrtynaTeabHoro JABikeHHs. CrnocoObl ONUCaHMS — JBHXKEHUS
MarepuanbHOU TOUKU. [loHsATHE paanyc-BEKTOpa, CKOPOCTH U YCKOPEHMUS.

2. Ilpsmas u obpaTHas 3a1auu MexaHUKH. Ponb HavanpHbIX ycnoBuil. [lepemenienue u
PO ICHHBIN ITyTh.

3. IBmkeHHe MO OKPYKHOCTH. YTOJI TIOBOPOTa, YIJIOBas CKOPOCTh M YTJIOBOE
yckopeHue. CBsA3b YITIOBBIX U IUHEHHBIX BEIUYMH.

4. KpuBonuneiiHoe nBuxeHue. TaHreHIManbHOEe W HOpMajbHOe yckopeHue. [lonHoe
YCKOPEHHE. YTOJI MEKy CKOPOCTBIO U YCKOPEHHUEM.

5. HuepumanbHele cuctembl orcyera. [IpMHIMI OTHOCHUTENBHOCTH U MPeoOpa3oBaHUs
lNanunes. MHBapuaHThI KJIACCHYECKONW MEXAHUKH.

6. Ilonarue cuibl, Maccel U ummynbca. [IpuHnun cynepnosunuu. 3akoHsl HproToHa.
OCHOBHOM 3aKOH AMHAMUKH ITOCTYIATENbHOTO ABHKEHUS.

7. MOMEHT UMIlyJIbca U MOMEHT CHJIbl OTHOCHTEIbHO TOUYKH. OCHOBHOE ypaBHEHHE
JUHAMUKH BPaIlaTeIbHOTO ABUKECHUS.

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

9. Bups! aBmxeHus TBepaOro tena. IlpuMeHeHne 0OCHOBHBIX 3aKOHOB MOCTYTATEILHOTO
Y BpalaTeJIbHOTO JIBMXKEHUS I ONUCAHUS JUHAMUKH TBEPIOIO TEa.

10. Hurerpansl aprxeHus. CBs3b 3aKOHOB COXPAHEHUS MEXAaHUKH C CHUMMETPUSMHU
MIPOCTPAHCTBA U BPEMEHH.

11. Mmnynbc cucteMsl Tel. 3aMKHYTasi cUCTeMa. 3aKOH COXPAaHEHUs] MMITYJIbCa.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

12. MoMmeHT ummybca CUCTEMBI TeJl. 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCA.

13. Pabota u momHocTh. Teopema 0 KHHETUYECKOM SHEPTHH.

14. Kunernyeckas sHeprus NOCTYNaTEIbHOIO U BPAIaTEIbHOTO JBUKEHUS.

15. AHanoruss XapakTEpUCTUK U YpPAaBHEHUH MOCTYNATEIbHOIO U BpallaTEIbHOIO
IBIKECHUH.

16. KoHcepBaTuBHBIE W JTUCCHUIIATHBHBIE CHJIBL. PaboTa KOHCEPBATUBHBIX U
JMCCUIIATUBHBIX CHJI.

17. IloteHumanbpHas 3HEPrUs. 3aKOH COXPAHEHUS ITOJIHOM MEXaHUYECKON IHEPIHH.

18. JIBa cmocoba omucaHusl B3auMOAEWCTBUA. J[BHXKEHHE 4YacTUIBl B OJHOMEPHOM
cTarmoHapHOM 1osie. CBs3b MEXIY CUIION U MOTEHIIMATBHON SHEPTHEH.

19. Coynapenue aAByX Tes. YNPYruil U HEynpyruil yaapsl.

20. I'apmonmueckue konebanusi. Pemenune ypaBHEHHsS TapMOHHUYECKHUX KOJIECOAHHIA.
AmmuiuTya, 4acToTta, HayaiabHas (aza.

21. MaremaTnueckuii 1 GU3NIECKUN MasITHUKH.

22. CnoxeHue rapMOHUYECKUX KojeOaHHs OIHOTO HampaBieHus. buenus.

23. CrnoxeHne NepreHInKYISIPHBIX Kosebanuit. durypsr Jlnccaxy.

24. 3aryxaromme kojeOaHMs. YpaBHEHHE 3aTyXalOlIMX KoJIeOaHWH W €ro peleHHe.
XapakTepUCTUKHU 3aTyXaHHUS.

25. DHeprusi rapMOHMYECKHUX H 3aTyXaIONIMX KOJIeOaHMA.

26. BpiHyxneHHble KoyieOaHUs. 3aBUCUMOCTh AaMIUTUTYAbl KOJIeOAaHUH OT CBOMCTB
KoJe0aTenbHON CUCTEMBI M BBIHYKJIAIOMIeH cuiibl. Pe3oHaHc.

27. O6mee nousaTue o BonHax. Knaccuukanus BoiH. XapakTepuCcTUKU OeryIueil BOJIHBI.

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

29. IInoTHOCTH MOTOKA dHEPTUU Oerymiei BoaHbI. CKOPOCTh pacpOCTPaHEHUS YIIPYTHX
BOJIH B Pa3JIMUHBIX cpeiax.

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

31. Tocrynatel OiHIITEiHA. HapymieHne OTHOBPEMEHHOCTH COOBITHHA. 3aMeieHHe
BpeMeHu. JIoOpeHI1eBO COKpallleHHne ATHHBI.
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

32. IlpeoOpazoBanus JlopeHna. PemsiTHBUCTCKII 3aKOH CIIOKEHUS CKOPOCTEH.

33. PenstuBucrckue nuBapuaHThl. IHTEpBa.

34. PenaruBuctckuii uMiysbe. CBsi3b MacChl, SJHEPTUU M UMITYJIbCa YaCTULBI. DHEPrus
IIOKOSI. 3aKOHBI COXPAHEHHUS IIPU PENSATUBUCTCKUX CKOPOCTSIX.

2 cemecTp

1. Onucanne makpocucteM. [IoHATHE BEPOATHOCTH U CPEOHEN BEINYMHBI.
@yHKIMA pacupeneseHus CIydalHOM BeIMYMHBL PacmpeneineHne MOJIEKYJ 110
IIPOEKLMSIM CKOPOCTEH.

2. Pacrmipenenieare MoJiekysn o MOIyJit0 ckopocTH. Hambonee BeposiTHas,
CpeIHsisl U CpeAHEKBaApaTUYHAasi CKOPOCTH.

3. Mopens uaeanbHOro rasa. JlaBjieHue u Temieparypa ¢ TOYKH 3pPEHUS
MOJIEKYJISIPHO-KHUHETHYECKON TEOPHH. Y paBHEHHE COCTOSHUS UI€aIbHOTO rasa.

4. Pacrnipenenenrie MoJiekys Ha€aIbHOTO Ta3a MO BBICOTE B IMOJIE TSHKECTU
3emiu. bapomerpuueckas popmyia.

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

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

6. [lepBoe Hawano TtepMoamHamMuku. Pabora kak GyHKIHS Tpoiiecca.
N3oxopuyeckuit, 1300apuuecKuii 1 N30TEPMHUUECKUI TPOLIECCHI.

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

8. Anuabatudeckuii mporecc. YpaBHeHnue Ilyaccona. Ilomurponmueckue
IIPOLIECCHI.

9. Bropoe nauano tepmoanHamuku. [Ipobiema HEOOPaTUMOCTH TETIOBBIX
IIPOLIECCOB. DHTPOIHMSI CUCTEMBI U €€ cBolcTBa. Teopema HepHcera.

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

11. Huknuyeckuit npouecc. Koadduument nonesnoro neicTBust TemnaoBon

Mamusbl. [ukn Kapro. Teopema Kapno. TepmonnHaMudeckas mKkajia TEMIEPATyp.
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

12. Cratuctuueckuii  Bec  MakpococTtossiHua. CyTh  HEOOPaTUMOCTH.
Craructuueckuii cmbich sHTpornuu. @opmyra bonbimana.

13. ['panuipl NPUMEHMMOCTH MOJEIM HJCATBHOTO Tas3a. YpaBHEHUE
Ban-nep-Baansca. BHyTpeHHss sHeprus ra3a Ban-gep-Baanbca.

14, N3otepmbl Ban-gep-Baanbca m peanbHOro raza. daszoBble MEPEXOJbI
IIepBOro poja. JlmarpaMMbl COCTOSIHUS BEILIECTBA.

15. Onekrtpoctatuueckoe none. 3akoH Kynona. HampsbkeHHOCTH mons.
[IpuHIMI cynepno3unuu 3JIEKTPUIECKUX MOJIEH.

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

17. [lorenuman. Teopema O LUPKYJISLUM BEKTOpa HAMNPSHKEHHOCTU
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HANPSYKEHHOCTHIO U OTEHIIUAJIOM.

18. Dnektpuueckoe nojie B BenlectBe. [lomspuzanusa nusnekrpuka. Bektop
JIEKTPUYECKOTO CMEIIEHUS. J{naneKkTpudecKkas MIPOHUIIAEMOCTh BEIIECTBA. Y CJIOBUS Ha
TpaHMIIE pa3jiesia JUIIEKTPUKOB.

19. OnektpoemkocTb.  Konaencatopel. CoenuHeHHEe  KOHIEHCATOPOB.
DOHeprust KOHAEHCATOpa. DHEPrus IEKTPHUUECKOrO MOJI.

20. Onexkrtpudeckuil Tok. IIMOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTH.
3akon OMma B muddepennuanbHon hopme.

21. Conportusnenue npoBoJHUKOB. CTOpoHHME cuibl. 3akoH  OMma B
WHTETpaJIbHOU (hopme.

22. IIpaBuna Kupxroda s pacuera pa3BeTBIEHHBIX Ienedl. MOIIHOCTb
Toka. 3akoH Jlxoynsa-Jlenua.

23. IlepexonHble polecchl B LIENIH ¢ KOHAEHCATOPOM.

24, Enunas mpupoma aneKTpuYeckoro M MarHuTHoro nmnons. Ilome
JBIDKYILErocs 3apsa. [IpuHun cynepno3uuun MarHuTHeIX nosiel. 3akon bruo-Cagapa.

25. [ToTox ¥ TUPKYISIUS BEKTOpa WHAYKIIMH MarHATHOTO TOJs. Teopema
I"aycca u Teopema 0 LIUPKYJISIUH JUIE MATHUTHOTO T1OJIS.

26. Cuna Jlopenna. Cuta Amriepa. MOMEHT CHIT, ICHCTBYIOIINX HA KOHTYP C
TOKOM.

36




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

217. MaruutHoe mnosie B BemecTBe. Hamarnumdyennocts. HampshkeHHOCTB
MarHuTHOTO 1oJit. MarHuTHas MPOHUIIAEMOCTD BelecTBa. deppoMarHeTuku.

28. 3akoH oanekTpoMarHuTHOM uHAyKuu @apanes. I[IpaBuno Jlenua.
BuxpeBoe anexkTpudeckoe mnoie.

29. SIBnenne caMOMHAYKIHMHU. MHIYKTUBHOCTh. DHEPrUusi KOHTypa C TOKOM.
DHeprusi MarHuTHOro noJjsi. [lepexoaHpie Mpoecchl B LIETH ¢ WHIYKTUBHOCTHIO.

30. Konebarenbubiit koHTYp. CBOOOJHBIE TapMOHUYECKHE U 3aTyXarollue
AJIEKTpUYECcKue KojiebaHus. DHEpIrust KoJaeOaHuu.

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

32. [lepemennbiii  TOk. WHAYKTHBHOE U EMKOCTHOE CONPOTHBIICHHUE.
MoOImHOCTh B LEMU MEPEMEHHOTO TOKA. J[eMCTBYIOIIME 3HAYEHUS TOKA U HAIIPSIAKEHHUS.

33. Cucrema ypaBHeHudd MakcBemia Kak 000OIIEHHE Pa3pPO3HEHHBIX
SIBJIGHUN DdJIeKTpUYecTBA W MarHerusma. MarepuanbHble ypaBHeHHs. (CBolicTBa
ypaBHeHu Makcsea.

34. DOneKTpoMarHuTHbIE BOJIHBL. BonHoBoe ypaBHeHue. CBoiicTBa U
OCHOBHBIE  XapaKTEPUCTUKH DJIEKTPOMArHUTHBIX BOJH. OHEPrHUsl MW  HUMIIYJIbC
3JE€KTPOMArHUTHOW BOJIHBI.

IMepeyennb TeopeTHYECKUX BONMPOCOB K 3aYeTaAM:

3 cemecTp

1. EctectBeHHBIH M mossApu30BaHHBIA cBeT. CTeneHb MOJISPU3ALUU
JINHEHO MOJISIPU30BAHHOTO CBETA. 3aKoH Mastoca.

2. llonspuzanusi 1pU OTPaXEHUHM M MPEJIOMIIEHMH CBETa Ha TpaHUIle
paszaena Iu3JIEKTPUKOB. YTod bprocrepa. J[BoliHOE TydenpeioMIICHHE.

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

4. lllkasa  HNEKTPOMArHUTHBIX  BOJIH.  OcOOEHHOCTH  ONTHYECKOIO
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nuanasoHa. [loka3arens npenoMieHus cpempl.

5. Korepentnsie BoiHbBL. HMHTepdepeHuus cBeToBbIX BOJH. CliokeHHe
MHTEHCUBHOCTEH B Cily4ae HEKOINePEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.

6. Onrtuyeckas pazHocTh xoja. CBs3b ONTHYECKOM Pa3HOCTH XoJa ABYX
BOJIH C Pa3HOCThIO (a3 MEX Ay HUMU. Y CIOBUS MaKCUMyMa U MUHUMYyMa.

7. Cxema IOnra s nHaOmoneHuss uHTepdepeHuun. Bpemennas u
IIPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.

8. Nurepdepenmnus B ToHKHX IUIeHKaX. HabOmronenme koserr HeroToHa B
OTPaKEHHOM M ITPOXOASIIEM CBETE.

9. fBnenue mudppakuuu. Judpakuus Openenst u Opaynrodepa. [Tpuauun
Ioitrenca-dpenens.

10.Iudppakuus Dpenenst Ha Kpyryiom oTBepcTuu. 30HB Dpenens.
I'paduueckuii METOJI CIIOKEHHSI AMIUIUTY .

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

12. lucniepcust cera. ['pynmoBast ckopoctb. Dddexr Jomnepa s
3JIEKTPOMArHUTHBIX BOJIH.

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

14.®oroadpdexr.  3akonst  Cronerosa. Qopmyna  OWHIUTEHHA.
PensatuBucTckuii u HepEISITUBUCTCKHUIN (HOTOADPEKT.

15.Paccesinue potoHa Ha cBOOOHOM 3ekTpoHe. Dopmyna KomnToHa.

16.®otonsl. [laBienne cBera. KopiryCKyJIIpHO-BOTHOBO# JTyalli3M CBETA.

4 cemecTp
1. BosnnoBeie  cBoiictBa  wactuu. JimHa  BosmHBl  ne  bpons.
DKCnepuMeHTATbHBIC TOATBEPKICHUSI TUTIOTE3HI 1e bpoiis.
2. [Ipunuun HeonpenenenHoctd. COOTHOLIEHHWE HEOINPEAECIIEHHOCTEN
I'eitzenbepra. OcoOeHHOCTH MpoOIEcca M3MEPEHHUS B KBAHTOBON MEXaHHKE.
3. du3nyeckoe MCTOJNKOBaHUE BOJH Ae bpoins. BonHoBas dyHkuus u ee
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cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUS YACTUIIBI.

4. OcHoBHasg 3amaya KBaHTOBOM  MexaHukd. Hecraumonapnoe wu
cranonaproe ypaBHenue llpéaunrepa. CoOcTBeHHbIE (DPYHKIMU U COOCTBEHHbBIE
3HaUeHUS (PU3NYECKUX BEITUUHH.

5. Pemenue ypaBuenus Llpeaunrepa mjist cBOOOJHOM YaCTUIIBI.

6. Yactuua B 0JHOMEpPHON OECKOHEUHOW MPSMOYIOJIbHOW MOTEHLHAIbHON
same. KBanroBanue sneprun. CoOCTBEeHHbIE (PYHKIIMHM COCTOSIHUS YaCTULIBI.

1. [IpoxoxkaeHue wyacTUlbl uepe3 MOTEHIUAIbHBIM Oapbep B BHIE
OJTHOMEPHOM CTYNEHbKHM W TPSIMOYTOJIbHBIN MOTEHIMAIbHBIN Oapbep. TyHHEIbHBIN
¢ dekr.

8. KBanToBBIII rapmMoHuueckuil ocuwuisiTop. KBaHTOBaHHME SHEpPruvd |
npaBuia oToopa.

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

BOJIOPOAOTIOJOOHON CUCTEMBI.

10. U3nyyenwe BOmOpoAOINonoOHBIX cucTeM. CHeKTpaabHBIE CEpUU aToMa
Bojopoaa. O6obmennas popmyna bansmepa.

11.  CrmekTpbl MHOTODJIEKTPOHHBIX aTOMOB. 3akoH Mo3nu.

12. VpaBuenue lllpeaunrepa nis atoma Bogoponaa. KBaHtoBanue MomMeHTa
uMmmynbca. [IpaBuna oréopa Jj1st aTOMHBIX IEPEXO/IO0B.

13.  Cnoun onektpoHa. KBaHTOBbIE 4YHCIIa, OINKCHIBAIOIINE COCTOSIHHE
JJIEKTpOHA B atome. KpaTHOCTH BBIPOXKACHHUS DHEPreTUYECKUX ypoBHEW. [IpmHnmmn
[Taymnmn.

14,  [IpuHOUI TOXIECTBEHHOCTH OAMHAKOBBIX YaCTHIl. bO30HBI U (hepMUOHBI.
KBanTOBBIE pactipeneneHus.

15.  CpobGoanble 31eKTpoHbl B MeTayuie. DHeprusi depmu. 30HHAs Teopus
TBEPJBIX TE.

16.  DAeKTpOmpOBOAHOCTH METaJIJIOB U MOJIyIPOBOIHUKOB.
CBepXnpoBOIUMOCTb.

17. SBnenne paaroakTHBHOCTH. OCHOBHOM 3aKOH PaJHMOAKTUBHOTO pacraja.
[TocTostnHas pacnaza. [lepuoa nonypacnaja.
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UHAMKATOpa
18.  CocraB u XxapakTepuCTUKU aTOMHOTO Aapa. KanenbHas monens. 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 peakiuu. Peakuiuu neineHus u CUHTe3a saep.
21.  PammoaktuBHBIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3JIy4EHUS SEP.
JlnuHa cBOOOIHOTO MpoOera ol-9acTHII.
22.  Tpu Buga B-pacnana. DHepreTuueckuit criektp -yactui. Heitrpuno.
23.  OcobenHoctu y-uznyueHus sjep. IIpoxoxaeHue Yy-KBaHTOB uepe3
BELIECTBO.
24.  Knaccudukanus sneMeHTapHbIX 4acTull. JIenTtoHsl. JIenToHHbIHM 3apsi.
25.  Anponsl. bapuonnsrii 3apsin. KBapkoBast MOAEs aipOHOB.
OIlK-1.2 Ucnonp3yeT 3HaHUS (PU3UKH U MaTEMaTUKH Ilpumepst IK3aMeHAUUOHHBIX NPAKMUYECKUX 3A0AHUIL:

IIpUu pCHICHUHN NPAKTUYICCKUX 3a1a1

1. Payc-BeKTOp YaCTHIIBI H3MEHSETCS 110 3aKOHy 7 = 3t7 + 2t%] — 5k (m). Haiitu
BEKTOP CKOPOCTH ¥, BEKTOP YCKOPEHHs d, a TaKk)Ke MOJYJIH STHX BEIUYMH B MOMEHT
BpeMeHH t=1c.

2. MatepuanbHasi TOUKa JBHXKETCS B MIOCKOCTU XY M0 3aKOHY: x = Asinwt, y =
A(l-coswt), tme A = 5em, w =4c~1. Onpenenuts TPACKTOPHIO 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 CpelHee 3Ha4YeHHE YTIIOBOTO
YCKOpeHUs (&) B IPOMEXKYTKE BpeMeHH OT () 10 OCTAHOBKH.

4. Koneco Bpamaercs BOKPYT HENOABMXHOH OCH C IOCTOSIHHBIM YTJIOBBIM
yckoperueM ¢ = 0,25 pag/c?. Uepes Kakoe BpeMsi IOCIE Hayajla BPAILEHUS BEKTOP
MIOJTHOTO YCKOpPEHHMsI TOYKM Ha o00oje Kosieca OyAeT COCTaBIATh yroia 6 =45° c
BEKTOPOM CKOPOCTH?

5. HebGonpioe Te10 HaYMHAET CKOJIb3UTh C HAKJIOHHOM IUIOCKOCTH C YIJIOM IpH
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ocHOoBaHuU a = 45°. KoadduuneHTt TpeHuss Mex1y TEJIOM U MOBEPXHOCTHIO KIIMHA | =
0,28. Kakol myTh BAOJIb HAKJIOHHOW IIJIOCKOCTH MTPOMAET TEJIO Yepe3 2 ¢ MOCJe Havyalla
NBIDKEHUA?

6. Ha temo maccel m = 0,5 kr, Haxojsieecs B COCTOSIHUM IIOKOS, B MOMEHT
BpeMeHu t = 0 Hayasia AEMCTBOBATh CUJIA, 3aBUCSAILAs OT BPEMEHU Kak F = kt, rue k =
0,3 H/c. Onpeaenuts myTh, KOTOPBIN POIILIO 3TO TEJO 3a TIEPBHIE 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 IpUKpeIUieH rpy3 maccel m = 0,3 kr. Haiitn
YIVIOBYHO CKOPOCTh LIMJIMHApPA Yepe3 t = 2 ¢ MOcJIe Havalla ABUXKEHUs. TpeHueM B ocu
HUJUHIpA PEeHeOpeyb.

8. Uactuna maccsl my = 0,1 Kr, IBUXKYIIAsICS CO CKOPOCTBIO v = 3 M/c, UCIIBITAla
yIOpyToe coyJapeHue ¢ MOKOUBIIEHCcs yacTuliel Mmaccbl m, = 0,2 kr. OnpeaennuTs Kakyro
KHHETUYECKYI0 DHEPTrui0 npuolpena BTOpas 4YacTUIA, €CIU TepBas OTCKOYWIA IO
MIPSIMBIM YTJIOM K CBOEMY I€PBOHAYaIbHOMY HAIIPaBJICHUIO.

9. OnHOpOAHBIM CcTepKeHb Macco M = 5Kr, pacloyIOKEHHBIH BEPTHKAIBHO,
MOXET BpAIaThCsl BOKPYT OCH, IPOXOMAIIECH 4Yepe3 ero BEpXHHW KoHel. B cpenuny
CTEPKHs MOIAJaeT My Maccod m = 10 r, neTanas TOpUu30HTaIbHO CO CKOPOCTBIO v =
103 m/c, u 3actpeBaetT B HEM. OmpenenuTh KHHETHYECKYIO SHEPTHIO CTEPXKHS Cpaszy
1ocIe yaapa.

10. Ha Bpamaromryrocst miatopMmy ¢ MOMEHTOM HHEPHUH Iy = 2 Kr - M2
CTaBAT CUMMETPUYHO OCH BpamieHus IumHap. [Ipm 3TOM yrioBas CKOpPOCTh
YMEHBIIAETCS OT wy=5¢ ! g0 w =4c" 1. Yemy paBHa dHEPrHs BpaIIaTeIbHOIO
JBUKEHMSI TIIaTPOPMBI BMECTE C LIMITUHAPOM?

11. Yactuia coBepllaeT TrapMOHHMYECKHE KOJIeOaHUs 1O 3aKOHYy X =
Asin(wt + ¢p). Ha paccrosHuM x; = 5cM OT NOJIOXKEHUS PAaBHOBECUS YACTHUIIA WUMEET
CKOpOCTh v; = 8 cM/c, @ Ha PAaCCTOSIHUU X, = 3 CM €€ CKOpOoCTh v, = 10 cm/c. Haiitn
LUUKJINYECKYIO YaCTOTy U aMIUIUTYAY KoieOaHUN YacTHIIbL.

12. [Ipu crnokeHuu IBYX rapMOHUYECKHX KOJEOAHUN OJHOTO HAIMpaBIICHUS
pe3yapTUpYIOIIee KoJieOaHWe TOYKHM MMEET BHJ X = a cos 1,6t cos 38t, T1ie t BBIPAKEHO
B ceKyHAax. HaliTu KpyroBble YacTOTHI CKJIAIBIBAEMBIX KOJIEOAHUH B MepHO]T OMEHUI.
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13. Tonkuii 00pyd paguycoMm R = 1 M moJiBeIlIeH Ha BOUTHIN B CTEHY T'BO3/Ib
U KoJeOJIeTCs B IUIOCKOCTH, NapajuieapbHoM crteHe. OmnpenenuTs nepuol T Maibx
3aTyXaromux Kouebanuit o0pyya, eciu KodhduuuenT 3atyxanus = 0,7 ¢ 1.

14. Me30H, BXOISIIMA B COCTaB KOCMUYECKUX JIy4eil, IBHXKETCA CO
CKOPOCTBIO, cocTaBiisitomie 95% ot ckopoctu cBera. Kakoil mpomMeXyTOK BPEMEHH IO
yacaM 3eMHOTO HaOJIO/JaTeNsi COOTBETCTBYET OJIHOW CEKYHIE COOCTBEHHOT'O BPEMEHH
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 YIrjaoM ¢ OH OYJET PAaCIOJOKEH 10 OTHOIICHHIO K
COOTBETCTBYIOIIIEH OCH Ui HaOIr0AaTeNsl B 1TaOOpaTOpHON cCUCTeMe oTcueTa?

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

17. Onpenenutb CKOPOCTh MOJIEKYT a30Ta, MPU KOTOPOH 3HaueHUEe QyHKITUN
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 Oonpie Ux HamboJiee BEPOATHOU CKopocTH Ha Av = 50 m/c. Onpenenute, 4To
9TO 3a ras.

19. HekoTtopoe xonn4ecTBO MEaTbHOTO Ia3a MpU W30XOPHOM OXJIAXJIEHUU
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 UMEET MOJIEKYJIa 3TOrO Ta3a.

20. Jlsa wMomst aprona, Haxoxsmerocs mpu Temneparype 300 K,
annabaTUYecKu CKalh TakK, 4To o0beM yMeHblmwicsa B 3 pasa. Haiitu Temmepatypy
TOCJIe CKaTus U paboTy, KOTopasi OblJIa COBEpIIIEHA HAJl Ta30M.

21. B aByX oauHaKOBBIX COCyAaxX HAXOAMTCS OJIMHAKOBOE KOJIMYECTBO ras3a
MIpU OJIHUX U TeX ke ycioBusx. ['a3 B 000ux cocyaax pacHiMpsiercsi, yBeIHUnBas CBOU
00bEM B 4 paza. B mepBoM ciyyae mpouecc MpOMCXOJUT W300apHUECKH, BO BTOPOM —
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nzorepmuuecku. Haiinure otHomeHue paboT B IEPBOM U BO BTOPOM ITpoleccax.

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

23. WneanbHblil 0THOATOMHBINA Ta3 COBEPIIAET LUKI, COCTOSIIUNA M3 ABYX
M30X0p U ABYX n3oTepM. Hanbosnbiias 1 HauMeHblIasi TEMIIEPATyphbl IIUKJIA COCTABIISIOT
T,=400K u T, =300K, a nHaumOonpmuii o0beM B n =4,5 paza NOpeBbIIIACT
HanMmeHbpmmid. Onpenennure K03()GUIUSHT OTE3HOTO ASHCTBHSI TAKOTO LIUKJIA.

24. Tonkoe nmonykonbio paauyca R = 10 cM 3apspkeHO paBHOMEPHO 3apsiioM
g = 1,4 aKun. Haiitu Moayib HapsyKEHHOCTH 3JIEKTPUUECKOT0 TOJIS B LIEHTPE KPUBU3HBI
3TOTO MOJIYKOJbIIA.

25. DNEeKTpUUECKOoe MOJI€ CO3/1aHO JABYMs OECKOHEUHBIMH MapasuieIbHbIMU
IJIaCTUHAMHU, HECYIIMMH pPaBHOMEPHO paclpeieNeHHbId IO IUIOMIAau 3apsia C
MMOBEPXHOCTHBIMU IUIOTHOCTSIMU 01 = —1 sKi/m® u o» = 4 uKi/me. Onpenenuthb
HaINpsHKEHHOCTD I0JISE M1y TUIACTUHAMU U BHE IJIACTHH.

26. IIpocTpaHcTBO MeXxy OOKIJIaAKaMM IUIOCKOTO KOHJIEHCATOpa 3aroJIHEHO
MOCJICIOBATEIBHO TPEMS TUAJICKTPUYECKUMHU CIOSMH ¢ TojmuHamu di, d2 u d3 u ¢
MIPOHUIIAEMOCTAMHU &1, & U &. [Inomane kaxmoit oOkinanku paBHa S. HaiiTu eMkocTh
KOHJIEHCATOopa.

217. DJNEeKTPOH JBUXKETCA B OAHOPOJHOM MAarHUTHOM IOJIE€ C MHIYKLHEH
B = 18 MTxn no BuHTOBO# JMHKMH, panuyc R koropoit paBen 2 cM, a mar h = 15,6 cm.
Omnpenenuts nepuoa T oOpaiieHust IEKTPOHa U €T0 CKOPOCTh V.

28. JIBa GECKOHEYHO UIMHHBIX MPSIMBIX MPOBOJAA CKPEIICHBI MOJ MPSIMbBIM
yrioM. Ilo mpoBogam TekyT Toku |l = 26 A m |2 = 15 A. Paccrosane  Mexmy
npoBojamu paBHO 20 cMm. OmpenenuTh MarHUTHYIO MHAYKIMIO B B TOouke, OJMHAKOBO
yAaJeHHOU OT 000MX MPOBOJHUKOB.

29. B onHOpoiHOM MarHuTHOM mnosie ¢ uHAaykuuei B = 0,2 Tin paBHOMEpHO ¢
yactoToit v = 360 Mun ' Bpamaercs pamka, coaepskamas N = 400 BUTKOB IJIOIIAABIO S
= 50 cm?. Och BpalleHMs JIEKMT B IUIOCKOCTH PAMKH U TIEPHEHAWKYIAPHA JTHHHSAM
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nHayknuu. OnpenenuTs MakcuMainbHyto OJIC MHAYKIMH — €max , BO3HUKAIOIIYIO B
pamke.

30. CKOJBKO METPOB TOHKOTO NpPOBOJA HAIO B3ATh JUIA HM3TOTOBJICHUS
cosnenona JumHel lo = 80 cM ¢ uHayKTHBHOCTBIO L = 0,2 MI'H, eclti quaMeTp CedeHus
COJICHOW/]IAa 3HAYUTEIIbHO MEHBIIIE €r0 JJINHBI?

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

32. K ceru ¢ neiictByromuM HanpspkeHneM U = 70 B moIkITI0YMIM KaTymKy, HHIyKTHBHOE
conpotunenue kotopoir XL = 40 Om u umnenanc Z = 50 Om. Haiitu paznocts a3z Mexay
TOKOM U HalPSDKEHUEM, a TaK)Ke TEINIOBYIO MOIIHOCTD, BBIJEJIIEMYIO B KaTYIIIKE.
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0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOUYHOWH aTTeCTAMU, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMWSL:

CornacHo y4yeOHOMY IUIaHy BHUIAaMH HPOMEXKYTOUHOHM aTTecTalluyd IO AUCLUUILINHE
«Du3zukay ABISIOTCS JIBA SK3aMEHA, 3a4eT U 3a4eT C OI[CHKOW. DK3aMEeHbI TPOBOJATCS B YCTHOU
dbopMe Mo >K3aMEHAIMOHHBIM OHIIeTaM, Ka)Jblii U3 KOTOPBIX COAEPKHUT JIBa TEOPETHUECKUX
BOIIPOCA U OJIHO IPAaKTHUYECKOE 3aaHue (3a7auy). TeopeTuueckre BOIPOCH] IO3BOJISIIOT OLIEHUTh
YpOBEHb YCBOEHHUS OOy4alOUIMMHCS 3HAHHWM, a NpPaKTUYECKUE 3aJaHHs BBISBISIOT CTENEHb
c()OPMHUPOBAHHOCTH yMEHHI W BIQJCHUN. 3a4eT MPOBOJUTCS B BHUAEC COOECENOBAaHUS II0
TEOPETHYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA U 3a4ema ¢ OUYEHKOIL:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHUCTEMATHYeCKoe M TIyOOKOoe 3HaHUE
y4eOHOro MaTepuajia, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3aJlaHusi, CBOOOJHO OMepupyeT
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSET UX B CUTYaIlHsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHI YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIyCKAIOTCS
HE3HAYUTEeNbHbIE OIUOKU, HETOYHOCTH, 3aTPYAHECHUS [IPH BBHIITOJIHEHUHU TPAKTUYECKUX 3aJaHHH,
MePEeHOCE 3HAHUI U YMCHHI Ha HOBBIC, HECTAHAPTHBIC CUTYAIIHH.

— Ha OIEHKY «YAOBJIETBOpUTEJbLHO» (3 Oamia) — oOydarolmuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJI¢ KOHTPOJBHBIX MEPOTPUATHI
JOTYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAENbHBIX 3HAHWW, YMEHUN, HaBBIKOB,
00yYJarOIINICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TPU ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMHU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oornee 20% TeopeTHUECKOro MaTepuana, JOMYCKaeT CYIIeCTBEHHbIC OIMIMOKH, HE MOMKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 33]1a4.

— Ha OLEHKY «HeYyAOBJIeTBOPUTEJbHO» (1 Oaymn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOW3BEACHHS W OOBSCHEHUS WHQPOpPMAIMH, HE MOXKET I10Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUEAHUA 3a4ema:

— Ha OLCHKY «3a4TeHo» (3-5 0amioB) — oOyuaromuiicss mokassiBaeT chOpMHUPOBAHHOCTh
KOMITETEHIIN, HaJIMYMe TBEPJBIX 3HAHUN MPOTPaMMHOT0 MaTepHaia, TPaMOTHOE M JIOTUYECKOe
U3JI0KEeHWe Marepuana IpU OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHbIE OIIMOKH, YBEpEHHO
UCTIpABIISIEMbIE TTOCTIE JIOTIOHUTENBHBIX BOIPOCOB, MPABHIIBHBIC JACHCTBUS TPU AEMOHCTPALUU
YMEHHUH 1 HaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Gamra) — oOydYarOUIMIACS TOKA3bIBAaCT, YTO PE3yJIbTAT
00yuyeHHsI HEe JIOCTUTHYT, KOMIETEHIIMH He c(hOpMUPOBAHBI, HE MOXKET MPEIbsIBUTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEICHHS M 00BSICHEHUS! HH()OPMAIIHH, 1a)Ke C TOMOIIBIO0 HABOSIINX BOIIPOCOB,
HE CIIOCOOEH MPOIEMOHCTPUPOBATh YMEHMS U HABBIKU MPH PEIIEHUH MTPOCTEHUIINX 3a1a4.



