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1 Hean ocBOeHU S IMCHUIJIMHBI (MOXYJIS)

[lenpto ocBoeHUst AUCHUILTUHBI «DuU3nKa» ABIsAeTCS (HOPMHUPOBAHHE Yy OOYUYAIOUTUXCS
aJICKBaTHOW COBPEMEHHOMY YpPOBHIO 3HAHWN HAay4YHOM KApTHUHBI MHUpa, a TakKKe pa3BUTHE
CIIOCOOHOCTH TPHUMEHSTh OCHOBHBIC TIOJIOKEHUS, 3aKOHBl M METOJbl KJIACCHYECKOU U
COBPEMEHHON (M3UKHW W COOTBETCTBYIONIMHN (DU3UKO-MAaTEMAaTHUECKUM ammapar JUisl PeIIeHUs
TEOPETUIECKUX, MPUKIIAIHBIX U MPAKTUIECKUX 33][a4, BOSHUKAIOIIUX B X0e MPO(HecCHOHATBLHOMI
NESTEIbHOCTH.

2 MecTo iMCIUILTHHBI (MOYJIs51) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucrunnuaa Ou3rka BXOAUT B 005A3aTeNbyl0 YacTh YUEOHOTrO IiaHa oO0pa3oBaTebHON
POTPAMMBI.

Jlnss  W3ydeHWs  JWCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(hOpMUPOBAHHBIE B PE3YIbTATE U3yUEHUS TUCITUTUINH/ IPAKTUK:

®usuka, Maremaruka, Xwumus u  HWHpopmatuka B  oObeme  cpenHei
00111600pa30BaTEIILHON IIIKOJIBI.

3Hanus (YMEHUS, BIaJICHUS), MOJTYYCHHBIC TIPH MU3y4YEHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOUMBI 17151 U3YUEeHUSI AUCIUTLIINH/TPAKTHK:

Pu3nuecKrue OCHOBBI AIIEKTPOHUKHI

Marepuaibl ¥ 3JIEMEHTBI JIIEKTPOHHON TEXHUKHU

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

®u3rka KOHJIEHCUPOBAHHOT'O COCTOSHUS

Mertposnorus u cpeacTBa U3MEPEHUI

OcHOBBI 00pa0OTKH KCTIEPUMEHTATBHBIX JIAHHBIX

Pacuer 2neKTpOHHBIX CXeM

DJIEKTPUYECKUE MAIIIMHBI

Hanonnexrponuka

MarHuTHBIE 3JIEMEHTBI JIIEKTPOHHBIX YCTPOMCTB

3 KomnereHuuu ody4yarouierocsi, popmupyembie B pe3y/jibTaTe 0CBOCHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3y1bTAThl 00yUeHH st

B pesynbraTe OcBOeHHMsS AMCUMIUIMHBI (Moayis) «Pusuka» oOydaroUIMiics MOJKEeH
o0ajaTh CleAyIOIUMU KOMIETEHIMSMMU:

Kon nanukaTopa NHnukaTop TOCTHKEHUST KOMIIETEHITUN

OIIK-1 Cnoco0GeH HCHOIb30BaTh MOJOXKEHHUS, 3aKOHBI M METOAbl €CTECTBEHHBIX HAayK H
MaTEeMaTUKH ISl PEHISHUs 33/1a4 MHKESHEPHOU JIeITeIbHOCTH

OIIK-1.1 [Tpumensier puznyecKue 3aKOHBI 1 MaTEMaTHYECKHE METOJIbI JITISl PEIICHUS
3aJ1a4 TEOPETHYECKOT0 U MPUKIIATHOTO XapaKTepa
OIIK-1.2 Ucnonw3yeT 3HaHusA (HU3UKA U MATEMATHKUA TPH PEIICHUH MPAKTHYECKUX

3aaa4




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILIHHBI (MOIYJIs1)
OO0mast Tpya0eMKOCTh AUCIHILTUHBI cocTaBisieT 14 3aueTHbIx enuuull 504 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 367 akaJj. 4acos:
—aynuTopHas — 356 akajl. 4acos;
— BHeaynutopHas — 11 akaj. yacos;

— caMmocTosTeabHas paboTa — 65,6 akaj. 4acoB;

— B (popMe MpaKTHUECKOoi moAroToBKy — 0 akas. 4yac;
— MOATOTOBKA K 3Kk3ameny — 71,4 akaz. yac

dopma aTTeCTalllH - IK3aAMEH, 3a4YET, 3a4YET C OL[EHKOMN

KOJUIOKBUYMY H
KOHTPOJIBHON
pabote

AynutopHas 3 s
o | xouTakTHAA pabora E = dopma TekyIiero
=
5 B aKaJ. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 ( A. 1acax) g 2 . p Kon
S S ©| CcaMOCTOSITENIbHOM | yCIIeBaeMOCTH U
JICIUILTAHBI 5 [ . | xoMnereHu
@) g & paboThl MPOMEKYTOYHOH
Tex. mab. | mpaKT. z2'S arTecTaluu
3aH. 3aH. | O o
1. MexaHuka
IIpopaboTka
nekunH, pemenve | UnauBunyanbHas
1.1 Kunemartuka MHJIUBUIYaJIbHBIX 3agaya Ne 1,
MOCTYNaTEeIbLHOTO u 4 421 1 |3amau, moaroroBka| KommokBuyM Ne 1, OIIK-1.1
BPAIaTEIbHOTO IBIKCHUS K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHOM pabora Ne 1
pabote
IIpopaboTka
1 JIEKIUH, pelieHne
MHIUBHIYATbHBIX
AMBHILY Otuer no
3a7a4, IOATOTOBKA
n1ab0paToOpHBIM
K BBITIOJIHCHUIO U
paboram Ne 3 u 4,
1.2 Junamuka 00paboTka
MOCTYHATENBHOTO U 8 14/51 4 4,5 pe3yJIbTaToB HHAMBHIYAIbHBIC OIIK-1.1,
’ 3agaun Ne 2 u 3, OIIK-1.2
BPAIIATEIbHOTO IBIKCHUS 11ab0PaTOPHBIX
KOJUTOKBUYM Ne 2,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 1




IIpopaboTka
JIEKIUH, pelieHne
MHIUBHIYaATbHBIX

Otuer no
3a1a4, TOATOTOBKA N
nabopaTopHOi
K BBITOJIHEHUIO U
pabote Ne 1,
00paboTka
1.3 3akoHbl COXpaHEHHUS B WHAWBHyaJIbHAsS OIlK-1.1,
8 10/41 4 3,2 pe3yJIbTaToB
MEXaHHUKE 3agada Ne 4, OIIK-1.2
11a0opaTOPHBIX
KOJTIOKBUYM Ne 3,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabota Ne 1
KOJJIOKBUYMY U
KOHTPOJIBHON
pabore
TIpopaboTka
JIEKI[UH, pelieHne
VHIUBUAYaIbHBIX Oruer mo
3aj1a4, MOAroTOBKa
n1a00paTOPHBIM
K BBIIIOJIHEHUIO U
paboram Ne 5 u 7,
o0paboTka
1.4 Mexanndeckue 12 L 1su | aom | as C3VIIBTATOR WHAWBHUyaJIbHBIE OIIK-1.1,
KOJICOAHUS U BOJHBI ’ pesy. 3amaun Ne 5 u 6, OIIK-1.2
11a00paTOPHBIX
KOJUTOKBUYMBI Ne 4
pabor,
U 5, KOHTPOJIbHAsI
MOJITOTOBKA K
pabota Ne 2
KOJUIOKBUYMY H
KOHTPOJIBbHON
pabote
IIpopaboTka
bop oo WNupuBunyansHas
JIeKUUH, pelenne
1.5 PensaruBucrckas WHJIUBUIYaJIbHBIX sanaqa Ne 7,
) 4 221 1 KOJTIOKBUYM Ne 6, OIIK-1.1
MeXaHUKa 3a7a4, IOATOTOBKA
. KOHTPOJIbHAS
K KOHTPOJIbHOH
pabota Ne 2
pabote
Wroro no paspeny 36 [36/1411| 18/61 | 14,2
Wroro 3a cemectp 36 [36/1411| 18/61 | 14,2 3K3aMeH
2. MonekynsapHas ¢uszuka "
TEPMOANHAMHKA
IIpopaborka
JIEKIUH, pelieHne
HMHIUBHIYaATbHBIX
AMBHILY Otuer no
3a1a4, TOATOTOBKA N
nabopaTopHOii
K BBIIIOJIHEHUIO U
2.1 Craructuueckas ¢pusuka pabote Ne 11,
00paboTka
u WHJUBH]lyalbHas OIIK-1.1,
6 6/211 | 421 4 pe3yIbTaToB
MOJIEKYJIIPHO-KHHETHIECKast 3amaga Ne 1, OIIK-1.2
11a00paTOPHBIX
TEopHst aGor KOJIOKBUYM Ne 1,
o 2OTOB%aK KOHTPOJIbHAs
A pabota Ne 3

KOJUIOKBUYMY H
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKIUH, pelieHne

MHIUBHIYaATbHBIX Otuer no
3a7ad4, IOATOTOBKa| J1ab0paTOpHBIM
K BBIIOJIHEHHIO U | pabortam Ne 14 u
00paboTka 16,
OIlK-1.1,
2.2 TepmoarHaMUKa 6 10/411 | 6/21N 6 pe3yJIbTaToB WHIUBUAYaJIbHbIE OIK-1.2
11a0opaTOPHBIX 3amaun Ne 2 u 3, ’
pabor, KOJUTOKBUYMBI Ne 2
MOATOTOBKA K U 3, KOHTPOJIbHAS
KOJJIOKBUYMY U pabora Ne 3
KOHTPOJIBHON
pabore
IIpopaboTka
JICKLIHH,
2.3 ®usuka pealbHbIX I'a30B 1o, rofomca K Komnoxsuym Ne 3,
: P 4 421 | 0,5 A KOHTpOJIBHAS OIK-1.1
U JKUIKOCTEH KOJUIOKBUYMY H
. pabora Ne 3
KOHTPOJIbHOM
pabote
HWroro no pazneny 16 | 16/6U | 14/611 | 10,5
3. DIEKTPUUYECTBO U MarHeTU3M
TIpopaborka
nekuui, pemenne | UnauBunyanbHas
WHAUBHUYaJTbHBIX 3amaqa Ne 4,
3.1 ONeKTPOCTaTUYECKOE
LHone JICKTpoCTATHHCCK 4 421 4 |3ama4, noaroroBka| KomokBuym Ne 4, OIIK-1.1
K KOJJIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHOM pabota Ne 4
pabote
TIpopaboTka
JIEKI[UH, pelieHne
VMHIUBHUAYaIbHBIX Oruer mo
3aj1a4, MOArOTOBKa .
nabopaTopHOi
K BBIIIOJIHEHUIO U
pabote Ne 26,
00paboTka
3.2 DEeKTPOCTaTUYECKOe WHIMBUyaJIbHAS OIlK-1.1,
3 421 2 2,5 pe3yabTaToOB
0JIE B BEIIECTBE 3agadya Ne 5, OIIK-1.2
11ab0paTOPHBIX
KOJTOKBHYM Ne 5,
pabor,
KOHTPOJIbHAS
2 MOATOTOBKA K
pabota Ne 4
KOJUIOKBUYMY H
KOHTPOJIBbHON
pabote
IIpopaborka
JIEKIUH, pelieHne
MHIUBHIYaTbHBIX
AMBHILY Otuer no
3a7a4, IOATOTOBKA .
nabopaTopHOi
K BBIIIOJIHEHUIO U
pabote Ne 23,
N obpabdoTka
33 IlocTosHHBIH WHAUBHUyaJIbHAS OIIK-1.1,
. 3 6/211 | 421 | 4,2 pe3yabTaToB
3IEKTPUYECKUI TOK 3agaya Ne 6, OIlK-1.2
11a00paTOPHBIX
KOJUTOKBUYM Ne 6,
pabor,
HOArOTOBKA K KOHTPOJIbHAS
pabora Ne 4

KOJUIOKBUYMY H
KOHTPOJIBHON
pabote




3.4 MarHutHoe IoJe B

IIpopaborka
JIEKIUH, pelieHne
HMHIUBHIYATbHBIX

NunuBunyansHbie
3amaun Ne 7 u 8,

KOJUIOKBUYMY H
KOHTPOJIBHON
pabore

4 421 | 2,5 |3ama4, moarotoBka| KOJUIOKBUYM Ne 7, OIIK-1.1
BaKyyMe U B BEILIECTBE
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJILHOH pabora Ne 5
pabore
IIpopaborka
JIEKIUH, pelieHne
HMHIUBHIYATbHBIX Order o
3a7a4, TOATOTOBKA N
nabopaTopHOi
K BBITIOJIHCHUIO U
pabote Ne 28,
00paboTka
3.5 DNeKTpOMarHuTHas UHAWBHyaJIbHAs OIIK-1.1,
2 6/41 4 4,5 pe3yJbTaToB
WHAYKINS 3amaqa Ne 9, OIIK-1.2
11a00opaTOPHBIX
KOJUTIOKBUYM Ne 7,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabota Ne 5
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
IIpopaboTka
JIEKIUH, penieHue
VMHIUBUAYaIbHBIX Oruer mo
3aj1a4, OArOTOBKA .
nabopaTopHOi
K BBIIIOJIHEHUIO U
pabote Ne 27,
3.6 DJeKTpUUECKHe obpaboTka
KOJICOaHUSI M TIEPEeMEHHBIN 4 421 4 4 pe3yabTaToB HHAMBRIyaIbHAA OIK-1.1,
3amada Ne 10, OIIK-1.2
TOK 1ab0PaTOPHBIX
KoJUTOKBUyM Ne 8,
pabor,
KOHTPOJIbHAS
MOJrOTOBKA K
pabota Ne 5
KOJUIOKBUYMY H
KOHTPOJIBbHON
pabote
Wroro no pazneny 20 |20/10M| 22/61 | 21,7
Hroro 3a cemectp 36 [36/1611|36/1211] 32,2 9K3aMeH
4. BonHOBasi M KBAaHTOBAsI ONITHKA
IIpopaborka
JIEKIUH, pelieHne
HMHIUBHIYaATbHBIX Oruer o
3a7a4, TOATOTOBKA N
nabopaTopHOii
K BBITIOJIHCHUIO U
pabote Ne 35,
00paboTka
4.1 DNEeKTPOMAarHUTHBIC WHJUBH]lyalbHas OIIK-1.1,
3 4 6/211 | 4/11 4 pe3yJIbTaToB
BOJIHBI 3amada Ne 1, OIIK-1.2
11a0opaTOPHBIX
KOJIOKBUYM Ne 1,
pabor,
HOAFOTOBKA K KOHTPOJIbHAS
pabota Ne 6




IIpopaboTka
JIEKIUH, pelieHne
MHIUBHIYaATbHBIX

pabote

Otuer no
3a1a4, TOATOTOBKA N
nabopaTopHOi
K BBIITOJTHEHUIO 1
oBpaboTia pabote Ne 32,
4.2 Wntepdepenuns 4 6211 | 6111 | 3.5 pe3yBTATOB WHAWBHyaJIbHAsS OIlK-1.1,
CBETOBBIX BOJIH 3agada Ne 2, OIIK-1.2
11a0opaTOPHBIX
KOJIJIOKBUYM Ne 2,
pabor,
MOATOTOBKA K KOHTPONBHAA
paborta Ne 6
KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
TIpopaboTka
JIEKIUH, penieHue
VHIUBUAYaIbHBIX Oruer mo
3aj1a4, MOAroTOBKa .
nabopaTopHOi
K BBIIIOJIHEHUIO U
o6paboTxa pabote Ne 34,
4.3 Jludpakuuss CBETOBBIX WHAUBHUyaJIbHAS OIIK-1.1,
BOIH 4 6211 | &/11 | 3.5 pe3yabTaToB sanava Ne 3, OIK-1.2
11a00paTOPHBIX
KoJuToKBUyM Ne 3,
pabor,
MOJITOTOBKA K KOHTPOIIbHAA
pabota Ne 6
KOJUIOKBUYMY H
KOHTPOJIBbHON
pabore
IIpopaboTka
JIEKIUH, perieHne
HMHIUBHIYaATbHBIX Otuer o
3a7ad4, IOATOTOBKa| J1ab0paTOpHBIM
K BBIIOJHEHMIO U | paboTte Ne 36, 36A
00paboTka u 37, OIK-1.1
4.4 KBaHTOBas ONTHKA 6 |18/1U| 182U | 6 pe3yJbTaToB WHIUBUAYaJIbHbIE )
OIIK-1.2
11a00paTOPHBIX 3amaun Ne 4-6,
pabor, KOJUTOKBAYM Ne 4,
HOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U paborta Ne 7
KOHTPOJIbHOU
pabore
Hroro no pazgeny 18 | 36/71 | 36/51 | 17
Wroro 3a cemectp 18 | 36/7U | 36/51 | 17 3auér
5. KBanToBasi, aTOMHas U siiepHas
¢dusuka
IIpopaborka
nekuuH, pemenne | UaauBunyansHeie
WHIUBUAYATbHBIX | 3amaun Ne 1 u 2,
5.1 KBaHTOBast MEXaHUKa 4 8 4/11 | 0,3 [3amau, moaroroBka| KoJutokBuyM Ne 1, OIIK-1.1
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJIBHOM pabora Ne 8




IIpopaboTka
JIEKIUH, pelieHne
MHIUBHIYaATbHBIX

Otuer no
3a1a4, TOATOTOBKA N
nabopaTopHOi
K BBITIOJIHCHUIO U
pabote Ne 42,
obpaGorka WHAWBHyaJIbHAsS OIIK-1.1
5.2 ®uszuka aroma 8 6/31 | 4/11 | 0,5 pe3yJIbTaToB sanaua Ne 3, OIK-1.2
11a0opaTOPHBIX
KOJIJIOKBUYM Ne 2,
pabor,
KOHTPOJIbHAS
MOATOTOBKA K
pabora Ne 8
KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
IIpopaboTka
JICKLIHH,
MOATOTOBKA K
BBITIOJTHEHUIO U Otuer o
00paboTka nabopaTopHOi
5.3 KBaHTOBas CTaTUCTUKA U 6 anit | anm | 04 pe3yJIbTaToB pabote Ne 44, OIlK-1.1,
(usuka TBEpAOro TENa nabopaTopHbIX | KOJUTOKBUYM No 3, OIlK-1.2
pabor, KOHTPOJIbHAS
MOJIrOTOBKA K paborta Ne 9
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
IIpopaboTka
JIEKIUH, peruieHue
VHIUBHUAYaIbHBIX Otyer o
3aj1a4, MOArOTOBKa| J1a00paTOPHBIM
K BBIITOJTHEHUIO M | paboram Ne 51 u
00paboTka 52, OIK-1.1
5.4 Slnepuas pusmka 8 7/41 4 0,9 pe3yabTaToB WHIMBUIyaJIbHbIC Y
OIIK-1.2
11a00paTOPHBIX 3amaun Ne 4-6,
pabor, KOJUTOKBAYM Ne 4,
MOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY H pabora Ne 9
KOHTPOJIBHON
pabote
IIpopaboTka
5.5 ®wusuka >IeMEHTapHBIX JICKIIHE, KomnoxBuym Ne 4,
HOATOTOBKA K
YacTHII W  COBpPEMEHHas 4 1 0,1 KOHTPOJIbHAS OIIK-1.1
KOJUIOKBUYMY H
(usnyeckas KapTUHa MUpPa . pabora Ne 9
KOHTPOJIBHOH
pabote
HWroro no pazneny 34 (179U | 17/31 | 2,2
HWroro 3a cemectp 34 (179U | 17/31 | 2,2 320
T T — 124 125/46 1 107/26 65.6 JK3aMeH, 3a11eTl
)4 )4 3a4eT C OLEHKON




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

B mporecce mpenogaBaHusi TUCHUIUIMHBI «DU3MKa» TPUMEHSIOTCS TPAIUIMOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

Hcnons3yrores cienyomue BUAbl JICKINAN:

BBOJ[HAs JIEKLMA — B Haydaje Kypca W B Hayajle KaXXIOoro cemectpa (BBOJHBIM OJIOK B
COCTaBE JICKITUH);

nexuua-uHpopManus — B 3Tol popme u3aaraeTcsi OCHOBHAs 4aCTh MaTepHaa;

0030pHas JEKIHs — B 3aKIIOYUTEIBHON YacTH M3YYEHUS TUCIMILUIMHBI, TOCBAIICHHON
COBpPEMEHHON (HU3MYECKON KapTUHE MHpa, a Tak)Ke IMPU CHCTEMATH3alluu M O000OIICHHH
OTJENIbHBIX Pa3/IeyoB;

npoOsieMHas JIEKIUSI — UCIHOJB3YeTCsl KaK 3JEeMEHT B COCTaBe JIEKLWH, KOrja Mepen
CTYACHTAaMH CTaBHTCS HEKOTOpas MpobjieMa W TpenjiaraeTcs HaWTH IMOIXOJbl U MyTH K ee
pEIIeHNIO;

JEKIUSA-KOH(PEPEHIMsT — HAy4YHO-TIPAKTHYECKOE 3aHiATHE C CHCTEMOW [OKJIAZOB Ha
3aJJaHHbIE TEMBbI, IOJITOTOBJIEHHBIX CTY/I€HTAMHU.

JEKIUSA-BU3yAIn3alusl — JIGKIMA C TPUMEHEHHEeM (HU3UYECKUX JEMOHCTpalui ¢
OOBSCHEHNEM MPOHUCXOMAIMINX SIBICHUH, a TaKkKe KOMIBIOTEPHBIX CHUMYJSIHMHA M y4eOHBIX
(GHIBMOB.

Bce Buab! ekt mpoBOASTCS € UCTIONB30BAHUEM MYJIbTUMEIUHHOTO 000PYAOBAHHUS.

B xone npakTuueckux 3aHATHH, KpOME TPAAULIIMOHHOTO OOBSACHEHHS MIPETIOIaBaTEeNIEM Y
JTIOCKH, UCIOJIB3YETCs Olepexkarolias caMoCTOsITeNIbHas paboTa CTYACHTOB, KOTJa UM 3apaHee
pa3galoTcs OTAENbHBbIE 3a/aud, B KOTOPBIX OHM JIOJDKHBI pa3o0paTbcsi CaMOCTOSTEIBHO H
O0OBSACHUTH HUX pemieHue rpymnme. Kpome Toro, mpakTtukyercs mnpoOieMHOe o0O0y4deHue,
pa3BUBalOIIEe UCCIEI0BATEIbCKUE HABBIKM CTYJICHTOB M MO3BOJISAIONIEE UM MOJ PYKOBOJICTBOM
IpenoaaBaTess HAWTH IMMyTH PelIeHuUs 3a1a4y WU IPOOIEMBI.

CemuHapCKue 3aHATUS BKIIOYAIOT B ceOs Takue MeETOAbl OOYy4eHHus, Kak ydeOHas
JMCKYCCHSI, B X0JIe KOTOPOIl CTYAEHTHI M3JIaraloT CBO€ MHEHHE U 0OMEHHMBAIOTCS B3I AAMU Ha
npobiieMy, 3BpHUCcTUYECKas Oecena, CTUMYIHPYIOIIasi KOJUIEKTUBHOE MBIIIJIEHUE U COBMECTHBIH
MIOMCK OTBETa Ha c(POpMyTHUPOBAHHBII BOIPOC WK 33/1a4y, a TAK)KE HHIUBUAYyalbHOE 00yUeHue,
KOT'Jla CTY/IEHTaM BBIJAIOTCS 3a/1aHus C Y4ETOM UX UHIUBUIYaTbHBIX OCOOCHHOCTEH.

[Ipu npoBeneHun n1a0OpPaTOPHBIX 3aHATUH NpakTUKyercs pabora B KomaHzae (2-4
YeJI0BeKa) U ucrnojib3oBanue [T-MeTo10B 151 00paboTKH pe3ysIbTaToB JTJa0OPATOPHBIX padoOT.

6 YuyeOHO-MeTOaMUYECKOE 00ecIieYeHre CAMOCTOSITe/IbHOH padoThl 00y4aloIUXCs
IIpencraBieHo B IpUI0KeHUN 1.

7 OueHovHbIe CPeICTBA /ISl IPOBEIeHUS POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOAMUYecKOe U HHGOPMALIMOHHOE o0ecTieYeHre U CIUTIINHBI (MOXYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Hemunuenko, B.M. ®usuka [DnexkrponnHsiii pecypc] : yueOnuk / B.1. lemuauenko,
N.B. Jlemunauenko. — 6-¢ u3z., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
nocrtyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyznenos, C.M. ®wusuka: Mexanuka. MexaHudeckue KoJieOaHUS ¥ BOJIHBI.
MonekynsipHas ¢usuka. TepmonuHamuka [DnIeKTpoHHBIA pecypc] : YuebHoe mocobue / C.1.
Ky3nenos. - 4-e u3x., uctp. u aoi. - M.: By3osckuit yaeonnk: HUL] MHOPA-M, 2014. - 248 c. —
Pexum JI0CTyMa: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Ky3nenos, C.1. ®u3uka: OCHOBBI 31EKTPOAMHAMUKH. DJIEKTPOMarHUTHbIE



KoJieOaHusl U BOJHBI [DNeKTpoHHBIN pecypc] : YueObHoe mocodue / C.M. Ky3nenos. - 4-¢ u3.,
ucnp. u jomn. - M.: By3osckuii yuebnuk: HUL MHOPA-M, 2015. - 231 c. — Pexxum nocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyzneunos, C.M. ®usuka. BonnoBas ontuka. KBaHTOBas mnpupojia H3IydEHHS.
DJIeMEHTHI aTOMHOM | siiepHON pu3uku [DnekTpoHHBIH pecype] : Yueb. noc. / C.HU. Ky3nenos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzos. yue6.: HUI[ UH®PA-M, 2015 - 212 ¢c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lonotHuTeIBLHASI IUTEpPaTypa:

1. Uponos, N.E. 3agaun no obmei ¢usuke [Tekct] : yued. mocodbue / U.E. Uponos. —
12-e m3x., crep. — CII6.: Jlanb, 2007. — 416 c.: wi. — (YueOHuku nis By3oB. CrernuanbHas
autepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3amaunuk no ¢usuke [Tekct] : yued. mocobue / A.I'. Ueptos, A.A.
BopoObeB. — 8-¢ u3n., mepepadb. u jmon. — M. : @usmariaut, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. ®u3uka TBEPJOro Teja, aToMa U aTOMHOTO sijipa [DJIEKTPOHHBIN pecypc]| : yueOHoe
nocobue [as1 By30B] / C.A. ByrakoB [u ap.] ; Marauroropckuii roc. Texuuyeckuii yu-T um. I'. 1.
Hocosa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3818.pdf&show=dcatalogues/1/1530
254/3818.ndf&view=true

B) MeToau4eckune yKa3aHu:

1. Mexanuka. MonekynsipHas (pu3MKa W TEPMOJIMHAMHKA [DJIEKTPOHHBIN pecypc]| :
nabopatopusbiii npaktuky™m / E.H. Acranos, 3.H. boruesa, JI.C. lomkenkoBa u ap. ; MI'TVY. -
Maruautoropck :  MITY, 2016. - 3arn. ¢  Tutyan. 3kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekrtpocTaTuka W MOCTOSIHHBIA TOK [DJIEKTPOHHBIN pecypc]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTku, Kad. ¢usuxu. - Marautoropck : MI'TY, 2012. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, HO.W. IlepemeHHbIli TOK [DNeKTpOHHBIM pecypc]| : mgabopaTOpPHBII
npaktuky™m / FO.M. CaBuenko, O.H. BoctpoknyroBa, H.1. Mumenesa ; MI'TVY . - Marauroropck
: MI'TY, 2018. - 3ari. c TUTY. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) [Iporpammuoe odecnneuenue u MHTEepHeT-pecypcehl:

IIporpammuoe o6ecneyenmne

Haumenosanue 110 No norosopa CpoK IeiCTBUS TUILIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 BeccpouHO
Professional
77ip ¢B0001HO pacnpocTpansgemoe 110 0eCCPOYHO
FAR Manager ¢B0001HO pacnpocTpaugemoe 110 0€eCcCpOUHO

IIpodeccnonanbHble 0a3bl JAHHBIX M MH(POPMalMOHHBIE CIPABOYHbIE CHCTEMbI
| Hazsanme xypca | CchlIKa




HauumonanbHast
MH()OPMAIMOHHO-aHATUTHIECKAS URL: https://elibrary.ru/project _risc.asp
cucteMa —  PoccuicKHMM  HHIEKC
[TouckoBas cucrema Axaaemust Google
(Google Scholar)

Nudopmanmonnas cucrema - EpumHoe
OKHO J0CTyma K HMHGOOPMALMOHHLIM
DJNEeKTPOHHBIE pecypchl  OMOIMOTEKH
MI'TY um. I'.. HocoBa

9 MaTepHaJbHO-TEXHHYECKOe o0ecneuyeHne JUCIUILIMHBI (MOIYJIA)

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

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

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

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:




VYyeOHBIC ayIUTOPUHU JJIs TPOBEICHHS 3aHATUN JIEKIMOHHOTO THma. (OCHalleHue:
MynbTUMEINITHBIE CPEICTBA XPaHEHHUSI, TIepeaur U PEICTABICHUS HHPOPMAIIHH.

VYyeOHast ayauTopus IJIsl MPOBEACHUS J1TaOOpaTOpHBIX padoT: Jlaboparopus MexaHUKH,
MOJIEKYJISIpHOM  (¢u3uku u  TepmonuHamuku. OcHamienne: JlabopaTopHble YCTaHOBKH,
W3MEPUTEIIbHBIE TPUOOPHI SISl TPOBEACHHS JTA0OPATOPHBIX PadoT:

1. bannucTudeckue MasiTHUKH.

2. Mastauk ObepoOexa.

3. ®u3nyecKuiit MasTHUK.

4. Jlocka I'anpTOHA.

5. JJaboparopHasi yCTaHOBKA JUIsl HCCIIEAOBAHUS paclpe-JeseHUs] TEPMOAJIEKTPOHOB IO
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEJAEICHUs IOKa3aTeneil anuadbarsl Y METOJ0M
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3pACTAaHUS SHTPOIMHU B MPOIECCEe
nuddy3uu ra30B Ha MOJIEIIHA TIEPEMEITMBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SDHTPOIUH B IIpoIecce
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s M3Y4YEHUS 3aBUCHMOCTH CKOpPOCTH 3ByKa OT
temnepatypsl "MD-C3-M"

10. VYcranoBka nabopaTtopHasi Ui HCCIECIOBAHUSA TEIUIOEMKOCTH TBEPJOrO Teja
"MO-TET-M".

11. YcranoBka nabopaTopHast sl ONpeaesieHUs] YHUBEPCAIbHOM ra30BON MOCTOSIHHOM
"MO-OI'TI-M".

12.Crenn m1abopaTOpHBI ra30BbIE MPOIECCHI.

13. MepuTenbHblid HTHCTPYMEHT.

VYuebHas ayauTopus A TpoBedeHHs JabopaTopHbix pabot:  JlabopaTopus
anekTpuyecTBa U onTukU. OcHamenue: JlaboparopHble yCTaHOBKH, U3MEPUTEIbHBIE TPHOOPHI
JUIsL IPOBEJICHUS JTAOOPATOPHBIX paboT:

1.JlabopaTopHas ycTaHOBKA JJIsl HCCIEOBAHMS SJIEKTPOCTATUUYECKOTO MOJISI C TIOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcraHoBKa JJ1sl IIYHTUPOBAHUS MUAJIITUAMIIEPMETpA.

3. YcraHoBKa 1abopaTopHasi ISl ONpe/IeIeHUs MHAYKTUBHOCTH COJICHOH 1A 1 MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBka nabopaTopHast JJsl U3y4eHHs] pPEe30HAHCAa HANpPSHKEHWH W ONpeeseHHs
UHAYKTUBHOCTH

5. JlaboparopHasi yCTaHOBKA JJisI U3y4YCHHUs JUTUHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
T (HPaKIIMOHHON PEIIETKH.

6. JlabopaTopHasi ycTaHOBKA AJIs OIpEACICHHS paanyca KPUBU3HBI JTUH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOIIBIO KoJiel HeroToHA.

7. JlaboparopHasi ycTaHOBKa JUIs OINpPE/AEICHUs KOHILIEHTPAIMH PAacTBOPOB caxapa U
MTOCTOSIHHOW BpaIllCHHUS.

8. lcTouHMKH TUTaHUS TIOCTOSTHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Mara3un uanyktuBHocterd Time Electronics 1053.

12. Marasunsl conpotusienuii P-33.

13. MyasTumetps 1udpossic MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocummnorpad asyxkananpabid GOS-620 FG.

16. INonapumerp CM.

17.MepuTenbHbIii HHCTPYMEHT.

VYuebHas ayauTopus Ais TPOBeAeHHs JadopaTopHbIx paboT: JlabopaTtopus aTtoma,
TrRenmoro tena. smna. OcHamenuve: ,ﬂaﬁ(ma"mnnme VCTAHORKU. URMENUTETTRHRKIE rmnﬁ(mm RIS



MIPOBEICHUS JTAOOPATOPHBIX PAdOT:

1.JIaGopatopHas ycranoBka juisi "M3yuenus BHemHero porodddexra.

2. YcraHOBKa IS U3YYEHHUs CIIEKTpa aToMa BOJAOpPOAA M ONPEIETICHUS] MOCTOSHHOMN
Punbepra.

3. YcranoBka abopaTtopHasi AJis OIpeieJeHus MoTeHInana BO30yKIeH s rasa.

4. YcTaHOBKa JUIsI OTIpeIeNIeHUs JUTMHBI TPOOeTra YacTHIl B BO3TyXe€.

5. N3mepurensb ckopoctu cueta Y IM2-2.

6. Monoxpomaropel MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocuumnorpad nByxkananbubiii GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

Y4eOHble ayauTOpUH JUISI TPOBEACHHS TMPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJSI U TMPOMEXKYTOYHOW aTTecTalluu.
OcHnaiuenue: MIHTepakTUBHAs 10CKa, IPOEKTOp. Jlocka, MyJIbTUMEANMHBIN IPOEKTOP, IKPAH.

[Tomernenust 1j1st caMoCTOATENLHOM padoThl oOyuatomuxcs. OcHamenune: [lepconanbHbIe
kommbioTepsl ¢ makeroM MS Office, ¢ BeixogoM B MHTEpHET M ¢ JOCTYNIOM B 3JEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BATENBHYIO CPENY YHUBEPCHUTETA.

[Tomemienne Ui  XpaHeHHs W HPOPHIAKTHYECKOTO OOCIY>KUBaHHS y4eOHOTo
obopynoBanus. OcHamenue: CTemuiaxku i XpaHEeHus: yueOHO-MEeTOINYEeCKONH JTOKYMEHTAIUH,
CTeJUIAXH W Celdbl Uil XpaHEHHsS Y4eOHOro OOOpYAOBaHHS, MHCTPYMEHTHI Uil pPEMOHTA
00opyT0OBaHUs.



IIpuiaoxkenue 1

YuyeOHO-MEeTOoAuUYEeCKOe O00eCIIeuYeHre CaMOCTOATEJAbHOI PadoThI
o0oyuaromuxcs

I[Io mucununnuue  «®Pusuka» NOpeayCMOTpEHa  ayAUTOpHas W BHEAyJIUTOpPHAas
caMOCTOsTeNIbHasT paboTa oOydaronuxcs. AyAUTOpHAs CaMOCTOSTENIbHas paboTa CTYJIEHTOB
BBITIOJIHACTCS Ha na6opaT0prlx U MPAKTUYCCKUX 3aHATUAX MO 3aJJaHUIO ITPEIIoAaBaTeIsd U MO/
ero kKoHTpojeMm. OHa IpernonaraeT BEIIOJTHEHUE JJA00PaTOPHBIX PadoT, c1ady KOJJIOKBHYMOB H
HAIMmMCaHUC KOHTPOJbHBIX pa60T.

BreaynuTopHas camocTosiTesbHas paboTa 0Oydaronmuxcsl 3aKiIrvaeTcss B IpopadoTKe
JICKOMOHHOI'0 Marcepuaia, pPCIICHHUU HWHIAWBUAYAJIBbHBIX JOMAIIHUX 3a/ad4, IMOATOTOBKE K
BBITIOJTHEHHIO J1a00OPaTOPHBIX paboT, 00pabOTKe pe3yIbTaTOB ATHUX padOT, a TAKXKE B MOATOTOBKE
K KOJJIOKBHYMaM U KOHTPOJIBHBIM paboTaM.

MpumepHbie sapuaHmeol ayOUMOPHbIX KOHMPOAbHbIX pabom:

KoHmponbHasa paboma Ne 1 «Knaccuvyeckas mexaHuKa»

Cnpasea/iMBbl N cAeaylolme yTBepKAeH A ?

Al BEKTOp MrHOBEHHOM CKOpPOCTH coBnaaaeT Nno HanpaBneHUO C BEKTOPOM nNepemeLleHunA.

A2 MOMEHT CnNbl He 3aBUCUT OT TOUKU MPUNOKEHMA CUNDbI.

A3 B none KOHCepPBATMBHbIX CUA MOXKHO BBECTU NOHATUE I'IOTeHLI,VIaﬂbHOﬁ Heprun.

A4 | 3aKOH coxpaHeHMA MOMEHTa MMMYbCa CBA3aH C 04HOPOAHOCTbIO MPOCTPAHCTBA.

1) [a, Bcerna 2) Her, Hukorna 3) HHxorga cupaBeasiuBO, MHOTJIA HET

B1 MpAMONUHeliHOe ABUKEHUE MaTepManbHOM TOYKM OMUCHIBAETCA ypaBHeHneM x = 3 — 4t2 +
2t3 (m). Yemy paBHa cpeaHAA CKOPOCTb [BUNKEHMUA TOUKM OT HaYa/IbHOrO MOMEHTa 10 MOMEHTa
BpemeHn t =3 c?

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

B2 Kpyrnoe teno, umetowtee popmy nonoii chpepbl maccon m = 2 Kr m pagmycom R = 10 cm,
BpaLLAeTCA C YrI0BOM CKOPOCTbIO w = 2 ¢~ 1 BOKpPYr ocu, NpoxoasLel Yepes ero LeHTp. Kakyto
paboTy coBepLuaT CUAbl TPEHMA K MOMEHTY, KOrAa Yr/i0Bas CKOPOCTb BpalLeHUs Wapa
YMeHbLINTCA BABOE?

1) 48mOx 2)  80mIx 3) 20 mx 4) 4AmOx

Cl Teno ABUMKETCA No OKPYXKHOCTU paguyca R = 1,5M co CKOpOCTbIO, 3aBUCALLEN OT BPEMEHMH,
kak v = ft?, rae B = 2 M/c?. Yemy paBHO NONHOE YCKOPEHUE TeNa B MOMEHT BpemMeHu t =
1c?

C2 Ha 6apabaH, umetowmit popmy TOHKOCTEHHOIO UMANHAPA ¢ Maccon M = 0,3 Kr, KoTopbli
MOMEeT BPaLLaTbCA BOKPYr CBOEM OCM, HAMOTaH LUHYP, K KOHLY KOTOPOro NoZBELIEH rpy3 Maccoi




m = 0,1 KI. Ha KaKylo BbICOTY ONYCTUTCA rpy3 yepe3 t = 2 ¢ NOcC/e Hayana ABVMKEHUA.

KoHmponbHasa paboma Ne 2 «MexaHu4ecKue KoaebaHus u 80/HbI. PeaamueucmcKkas MmexaHuKa»

Cnpasea/iMBbl N ceaylolme yTBepKAeHUA?

Al Mpu rapmoHUYecknx KonebaHuax cpefHAA KNHETUYECKas IHePrMa KonebatoLwenca cuctemol
paBHa cpeaHen NoTeHUNaNbHOMN 3Heprum

A2 | JobpoTHOCTb XapaKTepusyeT oTHoCcMTebHOe YBbiBaHWE 3Heprmn KonebaHuii 3a nepunoga,

A3 Amnantyaa KonebaHua yactul, B 6eryLueit BonHe 3aBUCUT OT KOOPAMUHATBI.

A4 B HaTAHYTON CTPyHE MOXKHO BO36yAMTb CTOAYME BOHbI 11060 AMHbBI BOJIHbI.

A5 JInHenHbIN pasmep Tena He MeHAEeTcA Npu nepexoge ot ogHoit MCO K apyroii.

1) Jla, Bcerna 2)  Her, Hukorna 3) Wnorna cupaBemsiuBO, MHOT/IA HET

B1 YKaxkute HeBepHoe yTBepxaeHue (B pamkax CTO):

1) Macca noKos YacTmubl ABnAeTcA VIHBapMaHTHOﬁ BE/IMYMNHOM

2) HanpaBneHme YCKOpPEHWMA 4acCTulbl HE COBMaaaeT C HanpasaeHNnem ,D,eﬁCTBy}OU.LEﬁ Ha Hee
CUnbl

3)  OTHocuTesbHaA ckopocTb YacTuubl [ <1

4) B HepenaTuBMcTcKOm npubaunxkernunn JlopeHu-daktop y<<1

B2 | CKaKoWi 0OTHOCUTENbHOM CKOPOCTLIO 3 AONKHA ABUIaTbCA PENATUBUCTCKAA YacTULLa, YTobbl ee
no/iHas 3Heprua npesblllana SHePruio NoKoaA B 2 pasa?

1) 0,71 2) 082 3) 0,87 4) 0,94

B3 | CknaablBaloTca rapmoHMYecKue KoiebaHua o4HOro HanpasaeHUa C 0AMHAKOBbIMM YacTOTaMN @
n amnantygammn Ag, pasHOCTb HauyanbHbIX $has KoTopbix A@ = . Yemy paBHa amnaunTyaa
pesynbTUpytoLLero konebaHms?

) o 2)  ApVZ 3) 4,3 4) 24,

B4 | UmeeTca HaTAHyTas cTpyHa ganHoi [ = 1 M. B Hell Henb3A Bo36yaAnTb KonebaHuaA ¢ ANMHOWM
BO/IHbI A, paBHOIA

1) 0,75m 2) 0,5m 3) 04m 4) 0,25m

Cl Norapudmmuecknii aekpemeHT HeKoTopol KosiebatenbHol cuctembl A = 0,05. Onpegenure,
yepes Kakoe KonmyectBo KonebaHun N wx amnamtyaa ymeHblumntca B 10 pas?

KonmponbHaa paboma Ne 3 «MoneKkynapHaa (pusuka u mepmoOuHamMUuKa»




CnpaBeanvBbl AN caeaylolme yTBepKaeH s ?

Al

[na monekynbl naeanbHOro rasa BePOATHOCTb MMETb HYNEBYIO NPOEKLMIO CKOPOCTM Ha oCb Y
MaKCMManbHa.

A2

MaKpOCOCTOﬂHMG CNCTEMDI XapaKTepU3yeTCA 3a4aHNEM COCTOAHMA BCEX YACTULL, COCTaBNAKOLWMNX
cncremy.

A3

TennoemKocCTb BO34yxXa HE 3aBUCUT OT npoLiecca.

A4

JHTpONMA CUCTEMBI B ONpeaeIeHHOM COCTOAHUM NPONOPLMOHaNbHa Norapuomy
CTAaTUCTUYECKOTO BECA 3TOMO COCTOSAHMA.

1)

Jla, Bcerma 2) Her, Hukorma 3) Wnorna cnpaBemyiuBO, MHOTIa HET

B1

B 3aKpbITOM cOCyZe HaxoAMUTCA uaeanbHbIi ras. CpaBHUTE KOIMYECTBO MOJIEKY/T, CKOPOCTU
KOTOPbIX OTAKYAtOTCA He 6onee Yyem Ha 1 m/c OT 3HauYeHuMs cpegHelt KBaapaTUYHOM CKOPOCTU U
KO/IMYECTBO MOJIEKY/l, CKOPOCTU KOTOPbIX OT/IMYatoTCA He 6osiee Yem Ha 1 m/c OT 3HaueHun
Hanbosiee BEPOATHOM CKOPOCTH 3TOTO rasa.

1) ANKB < ANBep 3) ANI'(B = ANBep

2) AN > ANgep 4) 3TO 3aBMCMUT OT TemnepaTypbl rasa

B2

MycTb HAa NOBEPXHOCTM 3eM/IM BO34YX HAXO4MUTCA NPU HOPMAJIbHBIX yCN0BUAX. CuMTas, YTo
TEMNepaTypa U MOJIIPHAasA Macca BO34yxa He 3aBUCAT OT BbICOTbI, ONpesenunTe ero AaBneHue B
LIaxTe Ha rNy6UHe 2 KM HUMKE NOBEPXHOCTU 3emun.

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

B3

YrneKkucnblii ra3 CMeLanu ¢ HeM3BecTHbIM ra3om. MoKkasaTenb agnabatbl NoAyYeHHOW cMmecn
OKasancs paseH 1,58. Mo»KHO yTBEpKAaTb, YTO BTOPOWM a3 B CMecu

1) oAHOATOMHbIN 3) MHOroaToMHbIN

2)  [BYXaTOMHbI 4) MmoxeT 6bITb ABYXaTOMHbIM UM O HOATOMHbIM

B4

MegaHbIn 6pycok maccoi 500 r octbiBaeT oT 80°C Ao KoMHaTHoM Temnepatypbl 20°C. Ha ckosibKo
NPV 3TOM U3MEHSAETCA ero 3HTponuA. YaenbHas tennoemkocts meam — 390 [sk/(kr-K)

1) 230%x/K 2) 27 Ox/K 3) 36 Ox/K 4) 42 Dx/K

Cl

NpeanbHbI ABYXaTOMHbBIN ra3 coBepliaeT Umka KapHo. B npouecce agnabatuueckoro
pacwmpeHun ero obbem ysennumsaetca B n = 1,5 pasa. Onpenenntb KospULMEHT NOE3HOTO
[eNCTBUS 3TOro LMKAa.

KoHnmponeHaa paboma Ne 4 «3nekmpocmamuKa u NoCmMosAHHbI MOK»




CnpaBeanvBbl AN caeaylolme yTBepKaeH s ?

Al

3ﬂEKTpVILIeCKOE‘ nosie Hanpas/1eHO B CTOPOHY YMeHbLWLIEHWA NOTEHUMANA.

A2

EMKOCTb NN0OCKOro KoHAeHcaTopa 60/1bllie EMKOCTH cd)epmqecr(oro KOHAEeHCaTopa.

A3

KoanyecTso ypaBHeHW, cocTasnaembix no 2 npasuay Kupxroda, cosnagaer ¢ KOAMYEecTBom
BeTBeMn.

1)

Jla, Bcerma 2) Her, Hukorma 3) Wnorna cnpaBemyiuBO, MHOTIA HET

B1

dneKTpuyecKoe nojie co3gaHo ABYMSA BECKOHEYHbIMUW NapaaebHbIMU NAACTUHAMMU, HECYLLIMMM
paBHOMEPHO pacnpeaesieHHbIM No NAoWAAM 3apag, C MOBEPXHOCTHbIMMU NIOTHOCTAMM G1= 1
HKAn/M2, 62 = —3 HKA/m?2, Onpegenvte OTHOWEHWE MOAYAA HAaNPAXKEHHOCTM NOMA MEXAY
NAACTUHAMM Egpymp K MOAY/IO HANPAXKEHHOCTU NOAA BHE MNNACTUH Egpewn.

) 2 2) 3 3) 3/2 4) 1/2 5) 1/3

B2

MimeeTcs UMAMHAPUYECKUIA KOHAEHCATOP eMKocTblo C. Paguyc BHyTpeHHeW U BHeLLHew
06KN1a40K YMEHbLWMAK B 2 pa3a. EMKOCTb KOHAEHCaTopa Npu 3Tom

1)  ocTaHeTcs HEeM3MEHHOM
2)  yBennuutcAa B 4 pasa

3)  ymeHbwwuTCcA B 4 pasa
4)  yBenuuuTtca B 2 pasa

5)  ymeHbwuTCA B 2 pasa

B3

A B B cxeme, yKa3zaHHoM Ha pucyHKe DC UCTOYHMKA & = 25 B, ero BHyTpeHHee
conpotusneHne r = 2 OM, BHellHee conpoTueneHne R = 3 Om.
Onpepenute pasHOCTb MOTEHLMANOB MeXAy TouKamu A n B.

1) 20B 2) 10B 3) 6B 4) 258 5) 158

Cl

[lBe TOHKOCTEHHble KOHUEeHTpuYeckne coepbl ¢ paguycamm Ry = 0,1m u R, = 0,25 M Hecyt
Ha cebe 3apagpl q; = 2HKn n g, = —1 HKa1 cootBeTcTBEHHO. Yemy paBHa HANPAXKEHHOCTb
3NEKTPUYECKOro NO/A B TOYKAX, OTCTOALLMX OT LeHTpa Ha pacctoanma 1 = 0,2M n rp, = 0,3 m.

C2

NmeeTca NpoBOAHMK ¢ conpoTusneHnem R = 200 OM, B KoTopom cuna
TOKa paBHomepHo Bo3pacTaetoT 0 g0 [, = 9 A BTeyeHue
BpemeHn T = 30 c. OnpeaennTb KOAMYecTBo TennoTtbl Q,
BblAEe/IMBLUEECA B MPOBOAHMKE 3a nepuos Bpemenn ot t; = 10 ¢ go

t, =20c.

KoHnmponosHaa paboma Ne 5 «MazHumocmamuka u 31eKmpomaz2Hemu3m»




CnpaBeanvBbl AN caeaylolme yTBepKaeH s ?

Al MarHuTHoe nose, co3gaBaemoe NPOBOAHUKOM C TOKOM, O4HOPOAHO.
A2 Ecnn BHYTPU KaTyLWKW 3aMEeHUTb OA4MH CEPAEYHMK HA A PYroi, TO ee UHAYKTUBHOCTb YMEHbLUNTCS.
A3 Moga AefcTBMEM BHELHEro MAarHUTHOMO NO/A NPOMCXOAUT HAMArHMYMBaHMe MarHeTuKa.
1) Jla, Bcerna 2)  Her, Hukorna 3) Wnorna cupaBemsiuBO, MHOTIA HET
Bl Mo 6eCKOHEYHO ANNMHHOMY NPAMOMY NPOBOAY TeYET NOCTOAHHDbIN 3NEKTPUYECKMIA TOK | =
200 A. Ha pacctosHun r = 1 M OT Hero pacnonoxeHa pamKa B BUAE KBaapaTa CO CTOPOHOM
a = 0,01 M, KoTopasa NexXnUT B 0AHOM NNOCKOCTM C NPOBOAOM. YemMy paBeH NOTOK MarHUTHOM
WHAYKUMK Yepes 3Ty pamKy? CYUMTaTb, YTO MarHUTHOE NoJie BHYTPW Hee 04HOPOAHO.
1) 5HB6 2) 2HB6 3) 4uB6 4) 6HB6 5) 12HB6
B2 | NMpu yBennyeHun B 2 pasa cubl TOKA B KaTyLKe C MHAYKTUBHOCTbIO L = 2 I'H, aHeprus
MarHuMTHoro nons sospocna Ha AE = 12 JI)x. HaliTn HayanbHOe 3Ha4YeHMe CUAbl TOKa.
1) 4A 2) 2A 3) 0,25A 4) 1A 5) 05A
B3 | AkTnBHOe conpoTuBaeHne KonebatenbHoro KoHTypa R = 2 OM. KaKyto mowHoCTb noTpebnset
KOHTYp Npu NOAAEPKAHUM B HEM HE3aTyXaloLWMX KonebaHU ¢ amMnanTya0M cunbl Toka I, =
0,4 A?
1) 800 max 2) 400 max 3) 320 mOx 4) 160 mIx 5) 40 mx
Cl Mo KOHTYpY, NpeAcTaBNeHHOMY Ha pUCyHKe, TeyeT Tok [ = 8,5 A. Haittu
BE/IMMMHY U HanpaBaeHWe UHAYKLMU MarHUTHOro noas B Touke 0, ecnu
paanycbl U30THYTbIX YacTel KoHTypa R =20cM u r = 10 cmM.
C2 | 3aMKHyTbI KOHTYp B BUAE pamKu naowaabto 0,5 m? paBHOMEPHO BpaLLaeTcsa B O4HOPOAHOM

MarHMTHOM nose ¢ MHaykumen 23 mTa, genas 20 060poToB B cekyHAy. Ocb BPaLLEHUA NEKUT B
MJ0CKOCTM KOHTYpa M NeprneHaANKYAApHa HanpasaeHuto noasa. OnpeaenvTtb AeicTeytollee
3HayeHune 3/[C B KOHTYpe.

KoHmponbHasa paboma Ne 6 «BoaHosas onmuka»

CnpaBeanvBbl AN caeaylolme yTBepPKAeH A?

Al JNeKTpPOMarH1THas Bo/IHa NEPEHOCUT SHEPTUI0, HO HE MePEHOCUT MMMY/IbC.

A2 OnTMYeCKUi NyTb COBMAAaeT C reOMeTPUYECKON AMHOM NYTW, NPOXOANUMOM CBETOM.

A3 Andpakuna dpeHensa —3to audpaKkumsa B NapannenbHbIX Jyyax.

A4 | nAMNTUYECKYIO NONAPU3ALLMIO MOXKHO NPeacTaBUTb Kak Cynepno3numio AByX TMHENHbIX




nonapusaummn.

AS

Fonorpamma gaet Asa 06beMHbIX M306paxKeHus obbekTa.

1))

Ja, Bcerna 2)  Her, Hukorna 3) HWmnorna cupaBemJiuBO, MHOT/IA HET

B1

[Ba KorepeHTHbIX TOYEYHbIX UCTOYHMKA CBETa C A/INHOMN BOAHbI A = 0,5 MKM, paccTosiHue
mexay KoTopbimn d = 0,5 MM, pacnonokeHbl NapannenbHo 3KpaHy Ha pacctoaHnun L =1M or
Hero. Yto 6yaeT HabnoaaTbCA B TOUKE 3KpaHa, oTcToAwel Ha X = 1 MM OT LLeHTpa CUMMETPUn?

1) cBeetnoe naTHo 3) NpOMeKyTOUYHOE COCTOAHME

2) TemHoe NATHO 4) HeBO3MOXHO OonpeaenuTb

B2

Ha Kpyrnoe oTBepctue paguyca r = 3 MM NafaeT HOPMasibHO MNI0CKas MOHOXpOMaTUYecKasn
BOJIHA C A/IMHOM BOAHbI A = 750 HM. [Py KaKOM PaccToAHUM A0 3KpaHa B TOYKE CUMMETPUN
bypeT HabntoaaTbCA cBETNI0E NATHO?

1) 3m 2) 4m 3) 5m 4) 7m

B3

Ha TOHKylo NeHKy ¢ nokasaTesem npenomnenua n = 1,4 nagaet nog yrnom & = 452
MOHOXPOMATUYECKMI CBET C AANHOM BOJIHbI A = 600 HM. [pn KaKo MUHMMANbHOM TONLLUHE
nneHkn byaet HabnoaaTbcA MHTEPDEPEHLNOHHBIN MUHUMYM B OTPAXKEHHOM cBeTe?

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

B4

Yron mexay naoCKoCTAMM NPONyCKaHUA AByX NONAPOMAO0B paBeH 60°, a TPeTMIA pacnofoxeH
MeXK Ay HUMM TaK, YTO ero nA0CKOCTb NPOMycKaHMA coctasaAeT 30° ¢ NAOCKOCTbIO NPONyCcKaHUA
nepsoro noaspounaa. Ha aTy onTMyeckyto cucTemy nagaeT ecTecTBeHHbIN ceeT. KakoBa
MHTEHCUBHOCTb NpoLleLwero ceeTta?

1) 0,09, 2) 0,06l 3) 0,03l 4) 0

Cl

Ha andpakunoHHyo peLeTky ¢ nepnoaom 3,5 MKM U WMPUHOM wenn 1,2 MKm nagaeT
HOPMa/IbHO CBET C AANHOM BOAHbI 600 HM. CKONbKO raBHbIX MaKCMMYMOB AMGPAKLMOHHOM
peleTKn nonager B 061acTb LEHTPaAbHOIro ANPPaKLMOHHOIO MaKCMMyMa OT OAHOW Lenn?

KoHnmponosHaa paboma Ne 7 «kKeaHmoeasa onmuKa»

Cnpasea/iMBbl N ceaylolme yTBepKAeH A?

Al Mpu HM3KOM TemnepaType TENN0BOE U3yYEeHUE MAET B OCHOBHOM B BUAMMOM YacTu CNEKTPa, a
npu 6osee BbICOKOM NepexoanT B MHGPaKpacHyHo.

A2 Nmnynbc $oToHa NPAMO NPONOPLIMOHANIEH €ro YacToTe.

A3 Cuna ToKa HacblweHusa npu poToadpdekTe onpeaenaeTca UHTEHCMBHOCTbIO NafatoLLero

n3ny4vyeHua.




A4

M3meHeHWe A/MHbI BOAHbI GOTOHA NPU ero KOMNTOHOBCKOM pacceaHnn onpeaenserca
MaTepuanom paccempatollero obpasua.

1)

Jla, Bcerna 2) Her, Hukorma 3) Wnorna cnpaBemyiuBO, MHOTIA HET

B1

Kak nsmeHunacb Temnepatypa abcotoTHO YePHOTO Tesa, EC/IN MOLLHOCTb €ro U3yYeHus
nosbicnnacb 8 81 pas?

1) ysennumnacb B9 pa3s 3) ysennumnach 8 3 pasa

2) ysenmuunach B 27 pas 4) ysennunnack B 81 pa3

B2

[aBneHuve cBeTa Ha NOBEPXHOCTb NPU 3HEpreTUYeckon oceeweHHoctn E, = 120 Bt/
M2 coctasuno 0,5 MkIla. Onpegenute KoadbGULMEHT OTPANKEHMA STOI MOBEPXHOCTU.

1) 033 2) 075 3) 05 4) 0,25

Cl

Mpu pacceaHnn ¢poToHa Ha cBOBOAHOM 31EKTPOHE Ha yron 60° ero sHepr1a ymeHbLIMNACh B 2
pasa. OnpegenvTte o/MHY BOJIHbI Nagatoero GpoToHa.

C2

Mpu 061y4YeHMM meTanna CBETOM C AJIMHOM BOJIHbI 245 HM HabnoaaeTcs poToadpdekT. PaboTa
BbIXOAa MeTanna pasHa 2,4 3B. Kakoe HanpsaxKeHMe TOPMO3ALLErO SNEKTPUUECKOTO NOAA HYKHO
NPUAOKUTb K MEeTaNy, YTOObl YMEHbBLUUTL MaKCMMa/IbHYHO CKOPOCTb Bbl/1ETAOLWMX
$oTO91EKTPOHOB B 2 pa3a?

KoHmponbHasa paboma Ne 8 «kKeaHmMoeas mexaHUKd U amomHas (pu3uKa»

Cnpasea/iMBbl N cAeaylolme yTBepKAeH A ?

Al l'MnoTesy ge Bpoias o HaAMYMK Y YaCTUL, BOJTHOBbIX CBOMCTB HEBO3MOXKHO NOATBEPAUTD
IKCnepnmeHTabHO.

A2 |_|O}'IHyIO 3Hepruto KBaHTOBOM 4YaCTuULUbl HENb3A Pa3ae/INTb Ha KNHETUYECKYO U NOTEHUMNAIbHYIO.

A3 Co6CTBEHHbIE 3HAYEHUA SHEPTUM HACTULLBI 0O6Pa3yOT HENPEPBIBHBIN CNEKTP.

A4 npOEKLI,VIFI MOMEHTa MMnynbCa B KBAaHTOBOM MexaHUuKe HUKOr4a He paBHa ero moaynko.

1) Jla, Bcerna 2) Her, Hukorma 3) Wnorna cnpaBemyiuBO, HHOTIA HET

B1 |Atom Bozopoaa ucnyctun GOTOH, COOTBETCTBYHOLWLMIA TpeTbel IMHuK cepum MNaweHa. MNpu sTom

ero paamyc
1) ymeHbwwnca s 3 pasa 3) ymeHbwwuaca B 4 pasa
2) ysenuuunca B 2 pasa 4) ysennumnca s 3 pasa

‘ B2 ‘ Yactnua B 6ecKoHeYHo rnyboKol noTeHUManbHoM AMe Haxo4UTCA BO BTOPOM BO36YKAEHHOM




COCTOAHUN. BEpOATHOCTb HAaXOXAEHMA YacTULbl B Kpal‘/‘IHel\/’I TPETU AMbI

1) >1/3 2)  <1/3 3)  1/3

4)  HepOCTaTOYHO JaHHbIX A1 OTBETa

B2 |9neKkTpoH B aTome HaxoamTcs Ha yposHe 3d. Ha Kakue 13 nepeyncneHHbIX HUXKe YPOBHEN
nepexon 3anpeLLeH?
A) 2s, B) 2p, B) 4f.
1) Tonbko A 2) Tonbko b 3) TonbkoB
4)  BCe nepexo/bl pa3peLleHbl

Cl [N KaKnX 31eMEHTOB ZA/IMHA BOJIHbI Ko-/IMHUM NIEXKUT MexRay 3HaveHuamun A; = 170 M um
A, =200 nM?

C2 INEeKTPOH NPOLLEN YCKOPAOLLYHO pa3HOCTb noTeHumManos 200 k3B, a npoTtoH — 10 k3B. Hagute

OTHOLWEHUE ONNHbI BOJIHbI A€ BpOVlﬂﬂ NPOTOHA K A/InHE BOJIHbI Ae EDOﬁnﬂ 3/1EKTPOHAQA, eC/in obe
4acTuuUbl Ha4an cBoe ABUNXKEHNE U3 COCTOAHNA MOKOA.

KonmponobHaa paboma Ne 9 «®usuka meepdo20 mena u A0epHaa pusuka»

Cnpasea/iMBbl N cieaylolme yTBepKAeH A?

Al CucTemMa TOXKAECTBEHHbIX YaCTUL, ONUCLIBAETCA CUMMETPUYHOMN BOSIHOBOMN GYHKLMEN.

A2 | CnoHuKeHnem TemnepaTypbl CONPOTUB/IEHME NONYNPOBOAHUKOB pacTeT.

A3 MpUMeCHble AOHOPHbIE YPOBHM PACMONOMKEHbI B HUMHEN YacTH 3anpeLleHHOM 30HbI.

A4 | Macca pagMoaKkT1BHOIO AApa MeHbLIe CYyMMbl MacC COCTaBAAIOLLMX €ro YacTen.

A5 Mpu NPOXOMKAEHUM B BELLECTBE Y-KBAHT POMKAAET 3NEKTPOH-NMO3UTPOHHYIO Napy.

A6 | CyuiectByeT Tpu pasHOBUAHOCTU NENTOHHOrO 3apaja.

1) Jla, Bcerma 2) Her, Hukorma 3) Wnorna cnpaBemyivBO, MHOTIA HET

Bl | DneKTpOHHbIN ras HaxoaMTCA B MeTanne npu KOMHaTHOMN TemnepaTtype. Onpegenute obnacTb
pasmbiBaHua Ae GyHKUMKM Gepmu-Anpaka 86113m yposHa Pepmu. OTBeT BbipasuTe B 3B.
1) 11sB 2) 0,183B 3) 2,5107%3B 4) 1,83B

B2

v 237
B pe3synbTaTe cepum pagMoaKkTUBHbIX Pacnafos HeNTyHUiA o, Np npespaluaeTtca B BUCMYT

* Bi . Kakoe KoNM4ecTso o- M B-pacnafjos OH UCTbITbIBAET Npu 3TOM?




1) 7aundp 2) 8au6p” 3) San2p 4) 4an2p

7
B3 OnpeAenMTe, HACKO/Z1IbKO OT/INYAETCA 3HEPIUA MOKOA aToOmMma Be ot HEPrnm NoKoA A4pa 3Toro

aToma.

1) 3,59 MaB 2) 4,61 Ms3B 3) 7,17 MaB 4) 2,05MsB

B4 |Kakas 3 HMKenepeuncieHHbIX peakunii NPoTUBOPEUUNT 3aKOHY COXPaHEHMUS MOMEHTA MMMy/bca?

1) p+y—-et+v, 3) et+e -y

2) nop+et+v, 4) u e tvtyy

222
Cl | onpepenute aktBHOCTb 1 Mr pagoHa < R’n , ecnn ero nepuoa nonypacnaga coctasnsert 3, 8

CYTOK.
C2 Hainaute, ucxoas M3 KanenbHoM Moae v, OTHOLWEHWe paauyca aapa Zgng K paguycy agpa
SENi.

Mpumepsbl uHOUBUAYANbHBIX OOMAWHUX 3a0aY

1 cemecTp

3aoaua 1 «Kunemamuka nocmynamenbHo2o u 8pauiamenabHo20 08UNCCHU)

Paanyc-BEKTOP YaCTMLbI M3MEHAETCA N0 3aKOHy T = t21 + 4t — 2k (m). HaiiTn BexkTop ckopocTn ¥,
BEKTOP YCKOPEHUA d, MOAY/b CKOPOCTU U YCKOPEHMA, @ TAKIKE YroN MEX/y STUMM BEKTOPaMM B MOMEHT
BpemeHn t = 2c.

3aoaua 2 «/[lunamuka nocmynamenbHo2o 08UNCEHUAY

Ha Tenio maccbl m, neskallee Ha rnaakon ropu3oHTaNbHOM NAOCKOCTM, B MOMeHT t =0  Hauana
OeicTBOBaTb CUa, 3aBUCALLAA OT BpeMeHu Kak F = kt, rpae k —noctosHHaAa. HanpaeneHue 3Toi
CU/bl BCE BPeMA COCTaBAAET YTON @ C ropu3oHTOM. HaliTh CKOpOCTb Tefla B MOMEHT OTpbIBa OT
MIOCKOCTM U MYTb, NPONAEHHbINA TEZIOM K 3TOMY MOMEHTY.

3aoaua 3 «/[lunamuka epawiamenbHo20 OBUHCEHUA)

UYepes 010k, umeromuii popMy AucKa, MepeKuHyT mHyp. K KoHIaM mIHypa HpuBs3aid
rpy3uku Maccoit my = 100r u m, = 110 r. C KxakuM yCKOpeHHeM OyayT JABUTATHCS TPY3UKH,
ecnu Mmacca m 6oka pasHa 400 r? TpeHue npu BpaleHHH 0JI0Ka HUYTOXKHO MaJIo.

3aoaua 4 «3akonuvt COXPpAHEeRUs Inepcuu, umnyibca U Momenma uMnyjibca»

YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO U JIOBUT pyKou Msiu Macco m = 0,4 Kr, JeTAmui
B TOPU3OHTAJIHLHOM HAMpaBICHUH CO CKOpOocThio U = 20 M/c. TpaekTtopusi mMsida MPOXOIUT HA
paccrosauu r = 0,8 M OT BepTHKaIbHOM OCH BpallleHHs ckambu. C KaKOW yTiI0BOM CKOPOCTHIO U




HAYHET BpalathCs CKaMbsi JKYKOBCKOTO € YelOBEKOM, MOWMAaBUIMM MU, €CIIM CyMMapHBIN
MOMEHT MHEPLHH YeJIOBEKA U CKaMbU paBeH | = 6 Kr - M2?

3aoaua 5 «l apmonuueckue Konevanus,

Yactuua coBepllaeT rapMoHUYeckne KonebaHus BAOb OCU X OKOJIO NoJsioxKeHue paBHoBecusa x = 0.
YacToTa Konebanuit w = 4 ¢~ 1. B HeKOTOPbI MOMEHT KOOpAMHaTa YacTULpBl X, = 25 cM 1 ee
ckopocTb vy = 100 cM/c. HaliTn KoopauHATy X M CKOPOCTb ¥ 4YacTuubl Yepes t = 2,4 ¢ nocne
3TOr0 MOMEHTA.

3adaua 6 «3amyxaroujue Koaiedanun»

OaHopoaHbIM gUcK pagmyca R = 13 cm MOKeT BpaLLaTbCsA BOKPYT FOPU30HTAIbHOM OCH,
nepneHANKYAAPHOM K ero NJ0OCKOCTU U NpoxoasLler yepes Kpait Ancka. Hantm nepmos manbix
KonebaHui 3TOro AMCKa, ecNn IorapudMUUEcKUin AeKpemeHT 3aTyxaHma A = 1.

3aoaua 7 «Pensamueucmckas MexanuKka

B cobcTBEHHOWM CMCTEME OTCHETA MMEETCA NPAMOYTO/IbHUK C COOTHOLLEHWEM CTOPOH 4:5. B Kakom
HanpaB/IEHWUM U C KaKO CKOPOCTbIO AOMKEH ABUIATLCA 3TOT NPAMOYFO/IbHUK, YTOObI B N1abopaTopHOi
CUCTEME OTCYETA OH BbITNAL4EN, KaK KBagpaT?

2 cemecTp
3aoaua 1 «Cmamucmuueckue pacnpeoeieHus»

KakoBa BeposTHOCTH TOTO, 4TO JaHHAs MOJIEKYyJa HICATBHOTO Ta3a MMEET CKOPOCTh,
1
OTIIMYHYIO OT UV, HE 6onee, yem Ha 1%?

3aoaua 2 «llepsoe nauano mepmoounamuku)

Hekortopyro maccy a3zota cxkamu B 1) = 5pa3 mo o0beMy OJIMH pa3 aJauadaTHYECKH,
JIpyro pa3 m3oTepMHuueckd. HadanmbpHOe cocTosHHE B O0OMX clydasx OJMHAKOBO. Haitu
OTHOIICHUE COOTBCTCTBYIOIIHUX pa60T, 3aTPAYCHHBIX Ha CIXKaTUC.

3aoaua 3 «Bmopoe nauano mepmoounamuku

UeTtbIpe MOJISl HICATHHOTO Ta3a CHadajda U30XOPUYECKH OXJIQIUIIM, a 3aTeM H300apuiecKu
paclMpuin Tak, 4YTO TeMIlepaTypa rasa crtaja paBHa NepBOHaudanbHOW. HailTm mpupamieHue
SHTPOTIHH Ta3a, €ClI €ro JaBleHUE B IAaHHOM IpoIlecce U3MEHUIOCh B n = 4,5 pa3a.

3aoaua 4 «Pacuem rnekmpocmamuyeckux nouei»

ToHKkoe nonykonbuo paguyca R = 20 cM 3apsakeHo pasHomepHo 3apagom g = 0,7 HKu. Haintu
MOAY/b HaNPAXKEHHOCTU 3N1EKTPUYECKOTO NOJA B LEHTPE KPMBU3HbI STOFO NOYKO/bLA.

3adaua 5 «Inekmpuueckoe none 6 geuyecnee)

Konnencarop emkocteto C; = 3 MK® ObuT 3apspKeH 10 Pa3sHOCTH MOTeHnuanoB U; =
150 B u coenuHeH €O BTOPBIM KOHJIEHCATOPOM €MKOCThi0 C, = 2 MK® , 3apsHKeHHBIM J10
pasHoctu mnoreHuuanoB U, = 100 B. Haiitu 3apsn Aq, nepeTrekumuii ¢ TUIaCTUH IEPBOrO
KOHJIeHcaTopa Ha BTopoil. Kakas npu 3TOM BbleIMIIaCh SHEPTHS?



3aoaua 6 «l[enu ROCMOAHHO20 IJIEKMPUUECKO20 mMOKa)

Tpu 6artapeu ¢ DJIC ¢4 = 12B, &, =5B u & = 10 B u oanHaKOBBIMU BHYTPEHHUMH
conpoTuBleHUssMH T =10M , CcoOeIMHEHBI MEXIy COOOW OJHOMMEHHBIMH IIOJIOCAMH.
ComnpoTHBIEHUE COEIUHUTEIBHBIX MPOBOJAOB HHUYTOXKHO Mayio. OmnpenenuTb CHIIbI TOKOB,
UIYIUX Yepe3 Kaxayro Oarapero.

3aoaua 7 «Zleuafcenue 3APAHCEHHBIX Hacmuly, 6 I/IeKmpUieCKom u MacZHumHnom nojie)

DJIEKTPOH JIBMKETCS B OJIHOPOAHOM MAarHMTHOM MoJjie ¢ uHAyknued B =9 MmTa no
BUHTOBOM JIMHUM, paauyc kotopod R =1cm, a mar h =7,8cm. Onpenenurs nepuox T
oOpareHus IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 8 «Illocmoannoe maznumnoe none»

Mo ABYM ANMHHBIM NapanienbHbIM NPOBOAHMKAM TEKYT B MPOTUBOMONOXKHbIX HAaNPaBAEHUAX TOKU
cunon Iy =34 A n I, = 20 A. PacctosaHue mexay nposogamu 1, = 0,3 M. Onpesenntb MarHUTHyO
WMHAYKLMIO B TOUKe A, yAaleHHOM OT NepBoro 1 BTOPOro NpOBOAHUKA COOTBETCTBEHHO HA PACCTOAHMA
rn=017mMmun r,=02m.

3aoaua 9 «InekmpomazHumHan uHOYKUUA»

TOHKWUI MeaHbIM NpoBog Maccom m = 1T COrHyT B BUAE KBaApaTa M KOHLbl ero 3amMKHyTbl. KBagpaT
nomelleH B o4HOPOAHOE MarHuTHoe nose ¢ uHaykunen B = 0,34 Ta1 Tak, 4TO ero ni0cKocTb
coctasnseT yron = 30° ¢ AMHUAMU MHAYKUMKM nons. OnpesennTb KOAMYECTBO 3/1eKTpuYecTsa ¢,
KOTOpOe NpoTeyeT No NPOBOAHMUKY, €CIN KBAAPAT, MOTAHYB 32 NPOTMBOMO/IOXHbIE BEPLUMHbI, BbITAHYTb
B JINHUIO.

3aoaua 10 «Inexmpuueckue Koi1edbanusn u nepemeHHvlil MmoK»

K ceru c nelictByromum HamnpspkenneM U = 100 B noaxmrounny kaTyniky, HHIYKTUBHOE
conpotuBienne koropoi Xz = 30 Om u umnenanc Z = 50 Om. Haiitu pa3HOCTh (a3 MEXITy TOKOM
Y HaNpsKEHUEM, a TaKXKe TEIJIOBYIO MOIIIHOCTb, BBIIEIAEMYIO B KaTYIIKE.

3 cemecTp
3aoaua 1 «llonapuzayun ceemay

YacTuuHO NOJISIpU30BAHHBIN CBET MaJaeT Ha noJsapuszarop. [Ipu nonoxxeHuun noysipusaropa,
COOTBETCTBYIOIIEMY MUHUMYMY TPOMYCKAaHUS, THTCHCUBHOCTh CBeTa ociadisiercss B 8 pas 1o
OTHONIEHUIO K Ha4aJIbHOM. Yemy paBHa cTeneHb NoJisipu3anuu najaaromero ceeta? [lormonennem
CBETa MpeHeOpeyb.

3aoaua 2 «Hnmepghepenyusn céemogvix 60.11»

Coepuyeckan NoBEPXHOCTb NAOCKO-BbINYKAOM JIMH3bI COMPUKACAETCA CO CTEKNAHHOM NAACTUHKOM.
MpocTpaHCTBO MeXAY NMH30M U NNACTUHKOM 3aN0NHEHO cepoyrnepoaom. MoKasaTenn npesomaeHus
JIMH3bI, CEPOYT/Iepoaa M NNAaCTMHKM paBHbl cOOTBEeTCTBEHHO Ny = 1,5, n, = 1,63 u ny = 1,7. Pagnyc
KpuBU3HbI chepuyeckoin nosepxHocTn AnH3bl R = 100 cM. Onpeaenntb pagmyc nATOro TEMHOro
Kosnbua HbtoToHa B oTparkeHHom cBeTe ¢ A = 0,61 MKM.

3aoaua 3 «/[lughpakuusa ceemoguvix 011»



MeXay TOYeYHbIM MCTOYHUKOM CBETA U 9KPAHOM NOMECTUAM Anadparmy C KpyribiM OTBEPCTUEM,
pagmnyc KOTOPOro T MOXKHO MeHATb. PaccTosaHMA oT anadparmbl 40 MCTOYHUKA M dKPaHA paBHbl a =
100cM n b = 125cM. OnpenenvTb ANVHY BOSIHbI CBETA, EC/IM MaKCMMYM OCBELLLEHHOCTM B LLeHTpe
AndpPaKUMOHHON KapTUHbI Ha 3KpaHe Habatogaetca npu 1, = 1,00mm 1 cnepyowmnin makcumym npum
5 = 1,29mm.

3aoaua 4 «Tennoeoe uznyuenue»

OnpenennTtb, KAKOe KOMYECTBO IHEPIUM U3/1yHaeT 3a 1 MUHYTY abCONOTHO YEPHOE TeNo C NOBEPXHOCTU
NAOWaAbI0 3 CM2, eC/IM M3BECTHO, YTO MaKCMMasIbHasA CNeKTpanbHas NAOTHOCTb ero SHepreTUYeCcKom
CBETUMOCTM NPUXOANTCA HA AJINHY BOJIHbI B 600 HM.

3aoaua 5 «®omorgpexm»

OnpenenvTb MaKCUMAIbHYIO CKOPOCTb U,y POTOINEKTPOHOB, BbIJIETAIOLWMX U3 MeTaANa NPpU
obnyyeHnn potoHamm ¢ aHeprnen &= 0,767 MaB.

3aoaua 6 «I¢ppexkm Komnmonay

OnpenenvTb SHEPruto, NPUXOAALLYIOCA HA 9NEKTPOH oTAaumM nNpu s¢pdekTe KOMNTOHA, ecam paccesHume
doToHa npouncxoamT Ha yron 6 = /3. IHeprus doToHa Ao pacceanma & = 0,58 MaB. MNog Kaknum
yrnom byaeT ABUraTbCA SNEKTPOH OTAAUN?

4 ceMecTp
3aoaua 1 «Bonnoevie ceoiicmea wacmuu)

JlnnHa BOJIHBI M3Iy4aeMoro atomMoM ¢oroHa coctaBisieT A = 0,6 MKM. Bpems xu3Hu
atoMa B BO30yxkJIeHHOM coctosuuu T = 1078 ¢ . OmpenenuTe OTHOIIEHHE €CTECTBEHHOM
IIMPHHBI SHEPTETUYECKOT0 YPOBHS K SHEPTUH, U3TyUYECHHON aTOMOM

3aoaua 2 «llomenuuanvnas ama»

HeliTpoH HaxoauTCsl B OJHOMEPHON 0€CKOHEUHO TITyOOKOW MOTEHIIUATBHOMN SIME IIUPUHOMN
[ =1071° M ¢ abcomoTHO HeMpoHMTIAeMBIMU cTeHKaMK. HaiiiuTe HauMeHbIIyIo pa3sHOCTh JBYX
COCEJTHUX PHEPreTUYECKUX YPOBHEW HEUTPOHA.

3aoaua 3 «Teopus bopa u uznyuenue amomos»

OnpesienuTh SHEPrUIO M MOTEHIMAT MOHM3alMM MoHa Li™", Haxonsiuerocss B MepBOM
BO30Y)XJI€HHOM cocTostHMH. Kakoil momkHa ObITh SHeprus (GOTOHA, YTOOBI OH BBIOMI U3 TaKOTO
MOHAa 3JIEKTPOH ¢ KuHeTnueckou snepruerd T = 10 3B?

3aoaua 4 «Paouoakmuenocmau)

AKTHBHOCTh HEKOTOpPOTO PaJMOAaKTUBHOIO Mpemnapara mnagaeT 3a | MuHyTy B 9 pas.
Onpenenuth cpeiHee BpeMs KU3HU siJIep 3TOTO Mpenapara U ero nepuoj noiypacnana. Kakosa
BEPOSATHOCTH TOTO, YTO SIAPO pacnajeTcs 3a MPOMEKYTOK BpeMEHHU, paBHbIN 3 ¢?

3adaua 5 «uepeus ceazu aopay

BbranucnuTh B aTOMHBIX €IMHULIAX MACChl MaccCy siipa U Maccy aromMa M30ToIa IUPKOHUS
wZr , ECITA €TO yIeNbHas SHEPTUs CBA3U cocTanseT 8,70 MaB na 1 HyKJIOH.



3aoaua 6 «Aoepnvie peakyuuy

Hanucatb HegocTatowee o6o3HauveHue B peakumn 0 B(n, x)7 Li, npoTeKatoleii B pesyibTate
B3aMMOAENCTBMA OYEHb MegEHHbIX HEMTPOHOB C NOKOAWMMUCA Aapamn bopa. HaliTn KuHeTuyeckume
3HepPrumn NPoAyKTOB PeaKkLmu.

MepeyeHb NabopaTopHbIX paborT:

1 cemecTp
1. 1. p. N2 1 «MpumeHeHne 3aKOHOB COXPAaHeHWs ANs ONpeaeNeHnsa CKOPOCTU NoieTa Nyam»

2. /1. p. Ne 3 «OnpegeneHve MOMEHTOB MHEPLMM TEN C MOMOLLLbIO KPYTUALHOTO MAATHUKA. MpoBepKa
Teopembl LLtenHepa»

3. /1. P. Ne 4 «MccnepoBaHue BpawaTeNbHOro ABUMKEHMUA TBEPAOrO Tesa BOKPYr HENOABUMKHOM OCU»
4. 1. p. Ne 5 «OnpegeneHune xapakTepmUCTUK 3aTyxalowWwmux KonebaHuii pU3nM4eckoro MasTHUKa»

5. /1. p. Ne 7 «OnpeaeneHme CKoOpocTM 3ByKa B BO3AYyXe METOLOM CTOSYEN BOJIHbI»

2 ceMecTp
1. 1. p. Ne 11 «M3yyeHmne cTaTUCTUHECKNX 3aKOHOMEPHOCTEN »
2. 1. p. Ne 14 «OnpeaeneHve nokasaTena aanmabdbatbl y metoaom KnemaHa n lesopma»
3. /1. p. Ne 15 «[poBepKa 3aKOHa BO3pacCTaHUA SHTPONUU»
4. J1. p. Ne 23 «PacwupeHue npegena usmepeHua amnepmeTpa 1 BOIbTMETPA NOCTOAHHOTO TOKa»
5. /1. p. N2 26 «M3mepeHne eMKOCTU KOHAEHCATOPOB MOCTOBbIM METOLOM»
6. /1. p. Ne 27 «M3yyeHne pe3oHaHca HanpaKeHnm»

7. NN. p. Ne 28 «OnpeaeneHne MHAYKTUBHOCTU CONIEHOUAA U MAarHUTHOM NPOHULAEMOCTH
deppomarHeTuKa»

3 cemMmecTp

1. /1. p. Ne 32 «OnpegeneHue paguyca KpUBMU3HbI IMH3bI U NOAOCHI NPOMNYCKaHUs cBeTopuabTpa C
nomoubto Koneu HotoTOHa»

2. 1. p. Ne 34 «OnpeaeneHne AAnNHblI CBETOBOM BOJIHbI M XapaKTEPUCTUK AUPPAKLMOHHOMN pPeLleTKN»
3. /1. p. Ne 35 «OnpegeneHne KOHLEHTPALMM PacTBOPOB Caxapa M NOCTOAHHOM BPALLEHMAY

4. 1. p. N2 36 «CHATME BONIbTaMMNepPHbIX XapaKTepUCTUK poToaieMeHTa 1 onpeaesieHne ero
YyBCTBUTENBHOCTU»

5. /1. p. Ne 36A «MccnepoBaHne xapaKTePUCTMK BaKyyMHOro GpoTosnemeHTa»

6. /1. p. Ne 37 «M3yyeHune 3akoHa CtedaHa-bonbumaHa. OnpeaeneHne 3aBUCMMOCTU SIHEPreTUYECKOM
CBETMMOCTU HarpeToro Tena oT TemnepaTypbI»

4 ceMecCTp



1. /1. p. N2 42 «N3yyeHne cneKkTpa M3nyvyeHna atoma sogoposa. OnpeneneHume raaBHbIX KBAaHTOBbIX
yncen Bo3byKAEHHbIX COCTOAHUI aTOMa BOLOPOAA»

2. 1. p. N2 44 «N3yyeHne aNeKTpU4EeCKMX CBOMCTB TBEPADbIX TENY
3. /1. p. Ne 51 «M13y4yeHne 3aKOHOMepPHOCTEN a--pacnaga»

4. N. p. Ne 53 «M3yueHne 3akoHOMepHOoCTen -pacnasa»
MNepeueHb BONPOCOB K KONIJIOKBUYMaM:

1 ceMecCTp

KuHemamuka nocmynamenbHO20 U 8paujamesnbHo20 08UNEHUSA

1. ToHATMe paaMyc-BEKTOPA, CKOPOCTM W YCKOPEHMA MaTepuanbHOW Touku. CpeaHue w
MTHOBEHHbIE BENUUYUHDI.

2. Mpamaa n obpaTHaA 3afaynm MexaHMKU. Ponb HavanbHbIX ycnoBuit. [epemelleHne u
NPONAEHHbIM NyTb.

3. [BuXKeHne no OKPYXKHOCTU. Yron NoBopoTa, Yr/i0Basa CKOPOCTb U yraosoe yckopeHue. CBA3b
YFNOBbIX U IMHENHbIX BEUYMH.

4. KpuBonvHeilHoe pAueHue. TaHreHUuMasbHoe W HOpPManbHoe YyckopeHue. [losHoe
YCKOpeHue. Yron mexay CKOPOCTbIO U YCKOPEHUEM.

5. WHepumanbHble cuctembl otcyeTa. MNMpuHUMNn oTHocuTenbHoctTn Manunes. MpeobpasoBaHuA
lFanunnes.

JAuHamuka nocmynamensHo20 U 8pawyamenbHo20 O8UMeHUA

1. MoHATUE cWAbI, MAcCbl MU MNyabca. MpUHLMN cynepnosumumn.

2. 3akoHbl HbtoToHa. OCHOBHOW 3aKOH AMHAMMKKM NOCTYNaTe/IbHOTO ABUMKEHMS.

3. MOMEHT MMMyAbCa U MOMEHT CWUJIbl OTHOCUTE/IbHO TOYKU. OCHOBHOE YpaBHEHWE OUHAMWKU
BPALLATENbHOTO ABUMKEHUA.

4. BpaweHve BOKpYr HenoaBuKHOW ocu. MOMEHT WHepuun TBEPAOro Tena. Teopema
LWrelHepa.

5. AHanorus xapaKkTepucTMK U ypaBHEHWUI NOCTYNaTe/IbHOMO U BPaLLATe/IbHOTO ABUKEHUS.

3aKOHbI COXpaHeHUA 8 MeXaHUKe

1. WuTerpanbl ABuxKeHUA. CBA3b 3aKOHOB COXPAHEHWA C CUMMETPUSAMUM NPOCTPaHCTBa U
BpeMeHHU.

2. 3aMKHyTas cuMcTema. 3aKOH COXPaHeHMA MONHOIo UMMY/bCca CUCTEMBI Te.

3. 3aKOH COXpaHeHWA MOJIHOrO MOMEHTa MMMy/bca cUCTeMbl Ten. [BUKeHMe B LeHTPasbHOM
none.
PaboTa 1 MoLWHOCTb. KMHeTUYecKan aHeprus nocTynateibHOro U BPaLaTe/IbHOro ABUMKEHMUA.
KoHcepBaTMBHbIe U AMCCUNATUBHbIE CUAbl. PaboTa KOHCEPBATUBHbIX U ANCCUMATUBHbBIX CUA.
MoTeHuWanbHan 3HepPrus. 3aKoH CoXpaHeHMUA NOHON MeXaHUYeCKOW SHepruu.
CBA3b MeXKAY CUION M NOTEHLMaNbHON 3Hepruelt. [lBa cnocoba onucaHns B3aMmMoaencTeums.

CoyaapeHue Apyx Ten. Ynpyruii u Heynpyrui yaap.

©® N vk

MexaHuyeckue KonebaHus

YpaBHeHWe rapMoHUYecKMx KonebaHuii u ero peleHue.
XapaKTepucTukun konebaHuii (amnantyga, YyactoTa, HadyanbHas ¢asa).
MaTemaTuyecknin n GU3NYECKNIM MasTHUKN.

CnorkeHue rapMoHMYEecKuX KosebaHuii ogHOro HanpasaeHus. Buenus.

PwNPE



5. CnoxKeHue nepneHAUKyNapHbIX KonebaHuit. durypbl Jinccaxy.

6. YpaBHeHMe 3aTyxatoLmx KonebaHui n ero pelleHue.

7. XapaKTepuCTUKKM 3aTyxalowmx KosiebaHuit (Bpema penakcauuu, norapudmmyeckunit
OeKpeMeHT, 06pOTHOCTb).

8.  JHeprua rapMoHUYECKMX U 3aTyXatoLmX KonebaHui.

9. BbIHYXAeHHble KonebaHus. PesoHaHc.

Ynpyaue 80nHbl

1. MonepeuyHble M NPOAO/bHbIE BOHbI. XapaKTepPUCTUKM BeryLuei ynpyroi BoHbI.

2. CKOpOCTb PacnpoCTPaHeHUs ynpyrux BOJH.

3. KnaccuduKauma BoOAH no ¢opme BONHOBOW MOBEPXHOCTU. [nocKas, chepuyeckas u
UMAMHAPUYECKan BOJTHA.

4. BonHoBOe ypaBHeHWe. YpaBHeHMe lyya, ypaBHEeHWe NIOCKOW BOJIHbI, BOJIHOBOE ypaBHEHWE B
obuwem Buae

5. HanoxeHwue ynpyrux BonH. CTosiuan Bo/Ha U ee 0COBEHHOCTH.

6. KonebaHue HaTAHYTOMN CTPYHbI.

CneyuanbHaA meopua omHocumenbHocmu

[TocTynaTel DUHIITEITHA.

3aMeJIeHUEe BPEMEHH.

JlopeH1eBO cokpalneHue JJINHBI.

PenstuBucrckue naBapuantel. iHTepBa.
PensTMBUCTCKHIT UMITYJIBC.

[TonHast sHEprUs U SHEPTUSI TOKOS YACTHULIBI.

CBs13b MaccChl, SJHEPTUH U UMITYJIbCA.

3aKOHBI COXPAHEHUS MPU PEISITUBUCTCKUX CKOPOCTSIX.

PN R D=

2 cemMecTp

Knaccuvyeckaa cmamucmuka

1. Makpocuctema. CTaTUCTMYECKMIA U TEePMOAMHAMWMYECKMA  MoAXOAbl K ONUCAHMUIO
MaKpocucTem.

2. [OuncKkpeTHbI Habop BeNMYUH. NOHATUE BEPOATHOCTU U CpeaHEeN BENUYUHDI.

3. HenpepbiBHblit Habop BeanuuH. PyHKUMA pacnpeneneHua CAy4alnHON BENUYUHLI U ee
cBoncTBa (GM3MYECKUIN CMbICA, pacyeT BEPOATHOCTEN, YCIOBUE HOPMUPOBKM, PAacYeT CpeaHUX BEIUUYUNH).

4. PacnpeaeneHue MOAEKY/ NO NpoeKkumam ckopocteil. PacnpeaeneHue Maycca.

5. PacnpegeneHue monekyn no moaynato ckopoctu. PacnpeaeneHne Makcsenna.

6. Haubonee BepoATHas, cpeaHAA U cpeaHEKBaAPaTUYHAA CKOPOCTU.

7. PacnpepeneHue MOMEKYN WAEANbHONO rasa MO BbicOTe B MOJe TAXecTM 3emawn.
Pacnpepenenue bonbumaHa. bapometpuyeckaa popmyna.

MKT u nepeoe Ha4yasn0 mepMoOUHAMUKU

1. Mopgenb ngeanoHoro rasa. fasneHne n Temnepatypa c TOYKkM 3peHna MKT. YpasHeHue
COCTOAHUA MAEaNbHOrO rasa.

2. [lloHATMe cTeneHelt cBob6OAbl MOANeKyabl. Teopema O paBHOpAcnpeAeneHUn 3SHeprum no
cTeneHaAm csoboabl.

3. BHYTpPeHHAA 3Heprus Kak GyHKLUA COCTOAHUA CUCTEMDBI.

4. PaboTta KaK ¢dyHKUMA npouecca.



5. TllepBoe Ha4yano TepMOANHAMMKMU.

6. W3oTepmunyecKkuii, \30XopuU4eCcKkUin u n30bapuUYecKkmMin NpoLLeccol.

7. Apamabatmyeckuin npouecc. YpaBHeHue MyaccoHa. NMoantponmnyeckne nNpoLecchbl.

8. lonAaTMe TennoemKkoctn. MonapHaa M yAenbHaa TENA0EeMKOCTU. TemnsJIoeMKOCTb Npu
nsonpoLeccax.

nekmpocmamu4yecKoe none

1. Cwunbl B npupoae. Ponb aneKTpomarHMTHOro B3auMoaencTems.

2. JneKTpocTaTUyecKoe nosne. INeKTpuyeckuin 3apag,. CBoMCcTBa 31EKTPUYECKOTo 3apsaa. 3aKoH
KynoHa.

3. Hanpsa»XeHHOCTb 31eKTPOCTaTUYECKOro nons.

4. TpuWHLMN cynepno3nLmMn SNEKTPOCTAaTUYECKUX NONE A ANCKPETHOTO U HENPEPbLIBHOTO
pacnpegeneHusa 3apaaos.

5. ToToK BeKkTopa HanpaXXeHHOCTU 3NeKTpocTaTuieckoro nona. Teopema laycca.

6.lMoTeHUMaNnbHOCTb 3NEKTPOCTaTUYECKoro nonsa. NMpuHumMn cynepnosuumnm Ana noteHuunana.

7.PaboTa nNo nepemMeLLeHM1IO 3apsaa B 3N1EKTPOCTAaTUYECKOM NnoJie. Teopema 0 LUPKYAALMK.

8.CBA3b MeXKAy HanNPAXKEeHHOCTbIO U NOTEeHLMaNOM.

9. TeomeTtpunyeckoe onncaHune nona. CUNoBble NMHUK. DKBUNOTEHLMANbHbIE NOBEPXHOCTH.

AuanekmpuKu u NPo8oOHUKU 8 3/1eKmpUYecKom nose

1. JnekTpuyeckui annonb. AUNonbHbIA MOMEHT.

2. DneKTpuyeckoe nose B AndanekTpuke. Nonapmsauma AnN31eKTpuKa.

3. BekTop aneKkTpMyeckoro cmeweHua. Jnanekrpmyeckaa NnpoHMLAEeMOCTb BellecTBa. Teopema
laycca ona AnNsaneKkTpuKos.

4. YcnoBuA Ha rpaHuue pasgena AByX AN3EKTPUKOB.

5.  DneKTpoemMKoCTb yeAUHEHHOro NPOBOAHMKA.

6. KoHaeHcaTop. DIEKTPOEMKOCTb NAOCKOro, chepmnyeckoro 1 LMANHAPUYECKOTO
KOHAEeHcaTopa.

7. CoeayHeHWe KOHAEHCAaTOpPOoB.

8. DHeprua 3apAKeHHOro KoHaeHcaTopa. MNA0THOCTb SHEPTrUM INEKTPMUYECKOTO MONA.

9. BKAOYeHMe KoOHAEHCATOpPa B 3NEKTPUYECKME LEenu.

MocmosHHblii anekmpuyeckuii Mok

1.  JneKkTpuyecKkui Tok. MAOTHOCTb TOKA. YpaBHEHME HEMPEepPbIBHOCTH.
2. 3aKoH Oma B guddepeHumnanbHomn popme.
3. 3aKkoH Oma B UHTerpanbHon popme AnA 0AHOPOAHOIO y4aCTKa LEenu. dNeKTpudeckoe
HanpsXKeHwue.
4. ConpoTtuBneHue npoBoaHuKa. CoegmHeHNe CONPOTUBIEHUN.
3akoH Oma anAa HeoAHOPOAHOrO y4acTKa uenu. CtopoHHue cunbl. 34C.
Mpasuna Knpxroda ansa pacyeta pa3BeTBAEHHbIX Lene.
PaboTa M MOLLHOCTb 3/1EKTPUYECKOTO TOKA. 3aKoH [Koyns-JleHua.
MNepexoaHble npouecchl B LLenn ¢ KOHAEHCAaTOPOM.

© N U

MazHumHoe nose u 3neKmpoma2HUMHasa UHOYKYus

1. EauHasa npupoaa 3NeKTPUYEeCcKoro u MarHUTHOTo NOAA.

2. WUCTOYHUKM marHMTHOro nona. MarHMTHoe noJsie ABMMKYLLLEroca 3apaja U NPpoOBOAHUKA C
TOKOM. 3aKoH buo-CaBapa.

3. TOTOK M UMPKYAALUA BEKTOPA UHAYKLMU MArHUTHOro nonsa. Teopema laycca n teopema o
LMPKYyNALUN.

4. Cwuna JlopeHua. [IBUKeHWNE 3apAXKeHHOM YacTULbl B MarHUTHOM Mnone.

5.  Cwna Amnepa.



6. MarHuTHOe none B BewecTse. HAMarHM4YeHHOCTb.

7. HanpsaeHHOCTb MarHUTHOro NonA. MarHMTHasA NPOHULLAEMOCTb BELLEeCTBa. [namarHeTmkm mn
napamarHeTuKu.

8. deppomarHeTnkn. Pusmyeckas npupoaa peppomarHeTmsma.

9. 3aKOH 3/1IeKTpoMarHuTHo nHAayKummn dapagen. NMpasuno JleHua. Buxpesoe anekTpuyeckoe
none.

10. AsneHue camonHAaykumun. MHAYKTMBHOCTL. ConeHounA,

11. DHeprma KOHTypa C TOKOM M MAarHUTHOIO NOAA.

3nekmpuyecKkue KonebaHus u nepemeHHbIli MoK

KonebatenbHblit KOHTYP. MexaHWU3M BOSHUKHOBEHMUSA 31EKTPUYECKUX KonebaHWi.
JHeprua aNeKTpUYEecKMx KonebaHui.
3aTyxatowme KonebaHMA. XapaKTepUCTUKM 3aTyXatoWwmx KonebaHuii.
Ponb aKTMBHOIO CONPOTMBAEHUA B KONebaTeIbHOM KOHTYpe.

5. BbIHy*KAeHHble KonebaHuA. BeKTopHaa aguarpamma HanpaxKeHui. PesoHaHc Toka.
Pe3oHaHcHan vacroTa.

6. CooTHOLWeHMNe da3 Mmexay BHELHUM HanpaXeHUeM, CUI0M TOKa U HANPAXKEHNEM Ha
Pa3/INYHbIX 3N1eMeHTax Lenu.

7. TepemeHHblit TOK. MHAYKTMBHOE M eMKOCTHOE conpoTusaeHune. NoaHoe conpoTuBaeHne
Luenu npyu nepemeHHOM TOKe.

8. [ewncTtBylowme 3HAYEHUA CUbI TOKA U HaNpAXKeHUA. MOLHOCTb NpM NepemMeHHOM TOKE.
KoadpodumumeHT mowHocTu.

pwNPE

3 cemMmecTp

nekmpomaz2HUMHsle 80sHbI

1. TnocKasa aNeKTPOMArHUTHAA BOIHA U €€ OCHOBHbIE XapaKTePUCTUKN.

2. LKana snekTpomMarHUTHbIX BOIH. OCOBEHHOCTU ONTUYECKOrO AMana3oHa.

3. EcTecTBeHHbI M NONAPM30BaHHbIM cBeT. Buabl nonapumsaumm. CteneHb Noaapmsaumnm
YaCTMYHO NONAPU3OBAHHOIO CBETA.

4. 3aKkoH Mantoca.

5. MNonapusauma npu oTparkeHUU n NpesoMaeHnn CBeTa Ha rpaHuLLe pasaena AN3/eKTPUKOB.
Yron bptoctepa.

6. [BolMHOe nyyenpenomieHue. YCTponcTeo npmsmbl HMKons.

7. OnTuMYecKu aKTUBHbIe BellecTsa. BpalleHne naockoCcTn nonsapusauum ceeta npm
NPOXOXAEeHUN Yepes3 ONTUYECKM aKTUBHYIO cpeay.

UnmepdepeHyusa ceemoebix 60aH

1. MoHatne nHtepdepeHummn. MpUHLMN cynepnosmumnm aAna cBeTosbix BoH. Habatogaemble n
HeHabnogaemble BEIMYMHBI.

2. KorepeHTHble M HEKOTEPEHTHbIE BOHbI. CNOXKeHNEe MHTEHCUBHOCTEN B C/yyae
HEKOrepPEeHTHbIX M KOFepeHTHbIX KonebaHui.

3.  Ycnosusa ycuneHus u ocnabneHus ceeta B 3aBUCMMOCTU OT pa3HOCTM $a3 MHTepdepUpPYOLLMX
BOJIH.

4.  OnNTUYECKWU NyTb CBETOBOTO ay4a. CNocobbl U3MEHEHUA ONTUYECKOTO NYTH CBETOBbIX BOJIH.

5. CBA3b ONTMYECKOM PA3HOCTM X043 ABYX BOJIH C Pa3HOCTbIO $a3. YCNoBMA MaKCMMyMa U
MWHUMYMA MHTEpPdEPEHLMM B 3aBUCUMOCTU OT ONTUYECKOMN Pa3HOCTU XoAa.

6. Cxema HOHra. Ycnosusa HabatogeHua uHTepdepeHummn. KoopanHaTbl CBET/IbIX M TEMHbIX NOAOC
Ha 3KpaHe.

7. WHTepdepeHumMa B TOHKMX NAEHKAX B OTPArKEHHOM U MPOXOAALLEM CBETE.

8. Cxema ans HabntogeHus konew HotoToHa. Paanycbl CBET/bIX M TEMHbIX KOJIEL, B OTPAXKEHHOM
W NpoxosdLlem ceeTe.



Audgpakyus u ducnepcua ceaemosbix 60H

1. Asnenue gndpakummn. OcobeHHOCTb AnbpPaKLMM CBETOBbIX BOAH. Iudpakuma OpeHens u
®payHrodepa.

2.  MpwuHumn lNoireHca-®peHena. YnpouieHWe BbIMUCAEHUI C MOMOLLbIO BEKTOPHOWM
Anarpammol.

3.  [Ondpakuma PpeHensa Ha Kpyrniom oTeepcTun. 3oHbl PpeHens.

4. [Ondpakumna PpayHrodepa Ha y3KOM NPAMOANHENHOM Wenn. YCIoBMA Makcumyma u
MWHUMYMA. 3aBUCMMOCTb MHTEHCUMBHOCTM CBETA OT yria AndpaKkLmu.

5.  [OudpakumnoHHas peweTka. OCHOBHbIE XapaKTePUCTUKM ANPPAKLMOHHON pelueTKu. Ycnosumsa
rNaBHbIX MaKCMMYMOB U MUHUMYMOB W f06aBOYHbBIX MUHUMYMOB.

6. YrnoBas gucnepcus u paspeluatowan cnocobHocTb ANPPaKLMOHHOM peLIeTKu.

7.  [Oudpakuma Ha NPOCTPAHCTBEHHOW peLueTKe.

KeaHmoeas npupoda usay4yeHus

1. TennoBoe M3nyyeHue abCcoOTHO YepHOro Tena. 3akoH CtedaHa — bonbLmaHa.
2. 3aKoH cmelleHuna BuHa. 'vmnoTtesa MnaHka.
3.  3Heprus n umnynbc poToHa. [laBneHue ceeTa.
4. doTtoadpdekT. 3akoHbl poToadPpekTa. KpacHan rpaHuua potoaddekTa.
5. ®opmyna IHWTENHA. PenaTMBUCTCKUIN U HEPeNaTUBUCTCKUI GOoTO3PEKT.
6. TopmMO3HOe peHTreHOBCKOoe 13nyyeHue.
7. 3d¢dekT KomntoHa. Popmyna KomntoHa.
8. KopnyckynAapHO-BOJIHOBOW AyannM3m CBETA.
4 ceMecCTp
AnemeHmMbl KBAHMOBOU MeXaHUKU
1. BonHoOBble CBOMCTBA YacTuUL,.
2.  [nvHa BoNHbI Ae bpoiina. IKcnepumeHTanbHOE NOATBEPKAEHME.
3. MpwHumMn HeonpeaeneHHocTH leii3eHbepra. CooTHOWEHWE HeonpeaeneHHOCTEN.
4. BonHoBaa PpyHKUMA U ee CBOMCTBA.
5. OcHoBHana 3a4a4ya KBAHTOBOW MeXaHUKKU. YpaBHeHue LLpéaunHrepa.
6. Yactuua B noTeHUMaNnbHOM AMe. KBaHTOBaHMe SHepPrum.
7. TpoxoxaeHuWe YacTuubl Yepes NoTeHUnanbHbIM 6apbep. TyHHeNbHbIN 3bdeKT.
CmpoeHue u usny4yeHue amomoes
1. MnaHeTapHaa moaenb aToma. Moctynatel bopa.
2. W3nyyeHue aToma BOAOpPOAA M BOAOPOAONOA0OHbIX CUCTEM.
3. CnekTpanbHble cepun. Popmyna banbmepa.
4. CneKTpbl MHOrO3/1EKTPOHHbIX aTOMOB. 3aKoH Mo3nu.
5. KBaHTOBble UnCna, XapaKTepusytoLLmMe NOJIOKEHNE IN1EKTPOHA B aTOMe.
6. KBaHTOBaHWe 3Heprum n MOMeHTa MMMynbea.
7. CnuH aneKkTpoHa. NMonHbIN MOMEHT 3NeKTPOHa.
8. Cxema sHepreTMYecKMX ypPOBHEW aTOMa BOAOPOAA.
9. 3anosiHeHWe 3N1eKTPOHHbIX 060104EK B MHOMO3/1EKTPOHHbIX aToMmax. MpuHumn Mayau.

Keanmoeas cmamucmuka u 31eKmponpoeodHocmMo meepobix men

1.  MNpuHUKMN TOXKAECTBEHHOCTM OAMHAKOBbIX YacTuUL,.

2. Bo30HbI M depmurOHbI. TpM BUAA CTaTUCTUKM: Knaccmyeckas, bose-IliHwWTenHa n
depmu-Anpaka.

3. CB0bOOAHbIE 3/IEKTPOHbI. IHeprmua depmu.



30HHaA TEOPUA TBEPADIX TEN.

3ﬂeKTp0I'IPOBOAHOCTb nonynposoaHUKOB. 3aBncMMOCTb npoBOAMMOCTU OT TEMMNEPATYPDI.
CobcTBEeHHan u npmmecHaAa NnpoBoaNMOCTb NOyNnpoBOAHUKOB.

3ﬂeKTp0I'IPOBOAHOCTb MeTanNoB. 3aBUCMMOCTb conpoTtmnBneHnAa oT TemnepaTypbl.
fAlBneHune cBepxnpoBoaAMMOCTU. KBaHTOBaA TEOPUA CBEPXMNPOBOOANMOCTHN.

©® N vk

AmomHoe A0po u ocobeHHOocMu paduoaKmMuUeHbIX pacnados

1. AsneHwue pagMoakTMBHOCTU. OCHOBHOM 3aKOH PaAN0OaKTMBHOMO pacnaaa.

2. CocTaB M XapaKTepPUCTUKN aTOMHOrO aapa. AaepHble cunbl. KanenbHasa n obosnoveyHan
moaenu agep.

3.  Macca v sHeprua cBA3u agpa. YaenbHaa sHeprma cBasmu.

4. fApepHble peakuuun. JHeprus S4epHoON peakumu.

5. YpaBHeHMWe U sHepreTU4ecKoe ycioBue a-pacnaga. TYHHebHbIN 3PdeKT npu o-pacnage.
CnekTp a-4actumy,

6. XapaKTep cnekTpa y-usnydeHus. MNpoueccobl B3aMMoLeNCTBUA Y-KBAHTOB C BELLECTBOM.

7. Tpw Buaa B-pacnasa. dHepreTUYeckuin cnekTp B-vactuu. M’mnotesa HEUTPUHO.

8. 3aKoHbl coxpaHeHua nNpu B-pacnage. JlenToHbl. JIeNTOHHbINM 3apAa,.



puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

Kon

Nuaukatop 1OCTHXKEHNS] KOMIIETEHIUN
WHJIUKaTopa

O1neHOYHBIC CPEACTBA

OIIK-1 CnocodeH UCI0Jb30BaTh MOJIOKECHHUS, 3AKOHBI U METOAbI €CTCCTBECHHBLIX HAYK U MATEMATUKH JIJIS PCHICHUS 3aaY mmceﬂepﬂoii JACATCJIBHOCTH

OIIK-1.1 [Tpumensier ¢pu3nyeckre 3aKOHBI U MaTEMaTH-
YeCKHEe METObI JJIS PeLIeHUs 3aa4 TeOpeTu-
YECKOI'0 M NPHUKJIAJHOIO XapaKkTepa

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K 3K3aMEHaM:

1 cemecTp

1. Kunemaruka noctynaTesibHOro ABMKEeHHs. CIOCOObI ONUCaHUs ABM)KEHUS MaTepu-
anbHOU TOYKU. [oHATHE pafnyC-BEKTOPA, CKOPOCTU U YCKOPEHHS.

2. Ilpsimas u oOpaTHas 3amaun MeXaHUKH. Poib HavanmpHBIX ycnoBuil. [lepemenienne u
PO ICHHBIN IyTh.

3. JIBmkeHHe MO OKPY)KHOCTH. YTOJ IIOBOPOTA, YIIIOBasi CKOPOCTh M YTJIIOBOE YCKOpE-
Hue. CBA3b YITIOBBIX U JIMHEHHBIX BEJIWYUH.

4. KpuBonuHeliHOe JBWXKeHUE. TaHreHIIMaIbHOE W HOpMallbHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHHUEM.

5. HuepuumanbHble cucTeMbl oTcyeTa. [IpUHINI OTHOCUTENBHOCTH U MpPeoOpa3oBaHUs
lNanunes. MHBaprUaHTHI KJIACCUYECKON MEXAHUKH.

6. [Ilomsarme cmibl, Maccel W uMITylbca. [IpuHIMN cyneprnozuiuu. 3akoHbl HbroTOHA.
OCHOBHOI 3aKOH AMHAMUKH ITOCTYNATENBHOIO ABUKECHHUS.

7. MoMeHT umnyabca U MOMEHT CHJIBI OTHOCHUTENIBHO TOYKU. OCHOBHOE ypaBHEHHUE
JUHAMHMKHU BpallaTEIbHOTO ABH)KEHUS.

8. Bpamenue BOKpyr HEMmoJIBMXHON ocl. MOMEHT mHepuuu. Pacyer MOMEHTOB MHEp-
nuu npoctsix Teil. Teopema Llltelinepa.

9. Bups! aBukeHus TBepaoro tena. IlpuMeHeHne OCHOBHBIX 3aKOHOB MOCTYIATEIBHOTO
U BpALaTEJILHOTO ABWXKECHUS JJI ONIMCAHUs JUHAMUKU TBEPAOIO TEla.

10. Hnurerpansl npuxkenus. CBsi3b 3aKOHOB COXPAaHEHHSI MEXaHUKH C CHMMETPHUSIMHU MPO-
CTPAHCTBA U BPEMEHU.

11. Wmnynbc cucTeMbl TeNl. 3aMKHYTast CHCTeMa. 3aKOH COXPaHCHUS UMITYJIbCa.




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

12. MoOMEHT UMITyJIbCa CHCTEMBI TeJl. 3aKOH COXPAaHEHUS MOMECHTA UMITYJIbCA.

13. PabGora u MomHOCTh. TeopemMa 0 KHHETHUYECKOU SHEPTHH.

14. Kunerndeckas SHEpIrus MOCTYIATEIFHOTO U BPAIIATEIbHOTO JTBUKCHUSI.

15. AHanorus xapakTepUCTHK M YpaBHEHHI MOCTYNATENbHOTO M BpalllaTeIbHOTO JBH-
KECHU.

16. KoHcepBaTtuBHbBIC U TUCCUNIATHBHBIC CUJIbl. PaboTa KOHCEPBATUBHBIX U TUCCHUIIATHB-
HBIX CHJL.

17. TlotenumanpHas SHEPrus. 3aKOH COXPAHEHHsI MIOJTHON MEXaHUYECKOW SHEPTUH.

18. JIBa cnocoOa omucaHus B3auMOJEHCTBHA. J[BIDKEHHE YacTUIBI B OJTHOMEPHOM CTa-
MOHApHOM Mosie. CBsI3b MEX]y CUJION U OTEHLUATbHON YHEPTHEH.

19. Coynmapenue nAByX Tenl. YNPYTrHid U HEYIPYTHH yIaphl.

20. I'apmonuueckue kosneOaHus. Pemenne ypaBHeHHsS TapMOHHUYECKUX KOJieOaHUH. AM-
IUIMTY/Q, YacToTa, HayallbHas (asa.

21. MaremaTnueckuii 1 GU3NYECKUN MasITHUKH.

22. CnoxeHHne TapMOHUYECKUX KOJIeOaHHs OTHOTO HarpaBieHus. buenus.

23. CnoxxeHue NepreHIuKyIApHbIX Kosnebanuil. durypsl Jluccaxy.

24. 3aryxaromme xojeOaHus. YpaBHEHHE 3aTyXalOIUX KOJeOaHUI U ero pemeHue. Xa-
PaKTEepUCTUKH 3aTyXaHHsL.

25. DHeprus rapMOHMYECKHX U 3aTyXalOIIUX KoJeOaHuil.

26. BrmHyXIeHHbIE KoeOaHus. 3aBUCHMOCTh aMILTUTY/IbI KOJI€OaHUH OT CBOMCTB KOJIe-
0aTebHOM CUCTEMBI U BRIHYKIaromeil cuibl. Pe3onanc.

27. OOmee mousaTre o BoiaHax. Kiaccudukanus BoiaH. XapaKTEpPUCTUKH OEryIieid BOJI-
HBI.

28. BomHOBOE ypaBHEHHE. YpaBHEHHUE JIy4a, TUIOCKOH BOJHBI M OOOOIINECHHBIA CITyJaid
BOJIHOBOT'O YPaBHEHHUSI.

29. IInoTHOCTH MOTOKA PHEPTUM Oerymie BoiaHbL. CKOPOCTh PACIPOCTPAHEHUS YIPYTHX
BOJIH B Pa3IMYHBIX Cpeax.

30. Hanoxxenue ynpyrux BoiH. CTosiuas BoiHa U ee ocooeHHoctn. Konebanne HaTsHY-
TOHN CTPYHBI.

31. Ilocrtynatel O¥HmTelHa. HapyiieHne OIHOBPEMEHHOCTH COOBITHH. 3ameieHHe
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Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

BpeMeHHU. JIopeHI1IeBO COKpallleHNE AJIUHBI.

32. IlpeobpazoBanms JlopeHa. PensiTuBUCTCKHI 3aKOH CIIOKEHUS CKOPOCTEH.

33. PensituBucTcKMe nHBapuaHTHl. MHTEpBal.

34. PenaruBuctckuil umiynbc. CBsI3b MacChl, SHEPTUU U UMITYJIbCA YaCTHUIBl. DHEPIHUS
MIOKOSI. 3aKOHBI COXPAHEHHUS IIPU PEISITUBUCTCKUX CKOPOCTSIX.

2 ceMmecTp

1. Omnucanue makpocuctem. IloHATHE BEpOATHOCTH U cpeiHed BenuuuHbl. DyHKIUS
pacrpeeneHns CiIy4ailHOW BEIMYuHbL. PacnpeneneHne MOJIeKys 0 MPOESKIHUSIM CKOPOCTEH.

2. Pacnpenenenue MOJEKyN MO MOAYyN0 ckopocTH. Hambonee BeposATHas, cpeqHsis u
CpEIHEKBAIpaTUYHasi CKOPOCTH.

3. Mogpenb naeanbHOro rasza. /lapnenue u reMneparypa ¢ TOUKH 3pEHUS] MOJIEKYJISIpHO-
KMHETUYECKOM TEOPUU. Y pPaBHEHUE COCTOSHUS HJICATIbHOTO Ta3a.

4. PacnpeneneHue MOJIEKYJ WEaJbHOTO ras3a 10 BbICOTE B IoJie TsDKecTH 3emun. ba-
pomeTpuueckas popmyIia.

5. Ilonsartue creneneir cBoOOIbI MOJEKY/Ibl. Teopema 0 paBHOpACIIPEACIEHUN SHEPTHU
IO cTeneHsM cBo001bl. BHYTpeHHsIs1 sHeprus Kak QyHKIIUS COCTOSIHUS CUCTEMBI.

6. IlepBoe Hauano TepmoauHaMuKku. PaGota xak QpyHKuus npouecca. M3oxopuueckuii,
M300apHUYECKUI U U30TEPMUUYECKUNA TPOLECCHI.

7. TloHsatue TemiaoeMKOCTH. TemnoeMKocTh MpU H30XOPUYECKOM M H300apudyecKoM
nporneccax. [TocrossHHas anuadaTsl.

8. Anmabarmueckuii mporiecc. YpasHenue [lyaccona. [TomuTponudeckue mpomeccsl.

9. Bropoe Hayano TepmoguHamMukH. [Ipo0GiemMa HEOOPAaTUMOCTH TEIIOBBIX MPOLIECCOB.
DHTpONHUS CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.

10. OcHOBHOE ypaBHEHHE TEPMOJMHAMMKH. DHTPOMHUS HAEAIBHOro Trasza. V3meHeHue
SHTPOIHH IPU U30IPOLIECCAX.

11. Huxnnyeckuir npouecc. KoadduumeHnt monesHoro neicTBUs TEMIOBOM MalldHbI.
[ukn Kapno. Teopema Kapno. TepmoanHaMudeckas mikajga TEMIIEPATYP.

12. Craructuueckuii Bec MakpococtosiHus. CyTb HeoOpatumocTu. CTaTUCTHUYECKHI
cMbIci 3HTponnu. Popmyna boisbimMaHa.




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

13. I'paHuIsl IPUMEHUMOCTH MOJIENIN HICAIBHOTO ra3a. YpaBHeHHe Ban-nep-Baanbca.
Buytpennsis aneprus raza Ban-gep-Baanbca.

14. N3orepmsl Ban-nep-Baanbca u peanbHoro raza. ®a3osble nepexo/ipl IEPBOro poja.
JlnarpaMmbl COCTOSIHUS BEILLIECTBA.

15. DBnexrpocraruueckoe nose. 3akoH Kynona. Hanpsbxkennocts nostst. [lpunnun cy-
NEPIIO3ULMHU AIIEKTPUUYECKHX TOJIEH.

16. Cwunossie munu. [10TOK BEKTOpa HAPSHKEHHOCTH AJIEKTPOCTATUYECKOTO 1ouis. Teo-
pema ["aycca.

17. Tlorenuman. Teopema 0 HUPKYJIALUN BEKTOPA HAIPSPKEHHOCTH AJIEKTPOCTaTUYECKO-
ro noJjst. CBsi3b MEXy HallPSDKEHHOCTBIO U TOTEHIIMATIOM.

18. DOnexrpuueckoe moie B BeuiecTse. [lomsapusarus qudnexTpuka. BekTop anekrpude-
CKOTO cMelleHus. JuanekTpruyeckas IpOHUIIAEMOCTh BEIIECTBA. Y CIIOBUS Ha TPaHMIIE pa3zeiia
TBJIEKTPUKOB.

19. Onekrpoemkocts. Konnencaropsl. CoeJMHEHNE KOHACHCATOPOB. DHEPIrUs KOHJIEH-
catopa. DHEprust J1EKTPUUECKOTO MOJsl.

20. Dnextpuyeckuii Tok. [InoTHOCTH TOKa. YpaBHEHHE HENPEpbIBHOCTH. 3akoH OMa B
g depeHunanbHON hopme.

21. ConpotusneHue npoBoJHUKOB. CTopoHHUE cuilbl. 3akoH OMa B MHTErpajIbHOM
dbopme.

22. TlpaBuna Kupxroda aist pacuera pa3BeTBICHHBIX 1erieil. MOITHOCTh TOKa. 3aKOH
Jxoyns-Jlenna.

23. TlepexoHbIe IPOIECCH B IIETH ¢ KOHICHCATOPOM.

24. EnuHas npupoja 3JIeKTPUYeCKOro ¥ MaruuTHoro noJjst. [Tone neuxkyierocs 3apsia.
[IpuHIHMI cyneprno3uiuym MarHuTHBIX noJiel. 3akoH bruo-Casapa.

25. TloTok M HMPKYJISIMS BEKTOpAa MHIYKIIMKA MarHuTHoro nosis. Teopema ["aycca u Teo-
peMa o0 HUPKYISIUN AJI1 MArHUTHOTO OIS,

26. Cuna Jlopenua. Cuna Amriepa. MOMEHT Cuil, IEHCTBYIOIIMX Ha KOHTYP C TOKOM.

27. MarnuTHoe moJje B BemnecTBe. HamaramuenHocts. HanpspkeHHOCT, MarHUTHOTO T10-
7s. MaruuTHasi IpOHULIAEMOCTh BelecTBa. DeppOMarHeTUKH.

28. 3axon anekTpoMarauTHoi uHaykuu dapanes. [Ipasuino Jlenna. Buxpesoe smek-




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

TPUUECKOE IOJIE.

29. SIBnenune camoMHAYKIMH. NHIYKTUBHOCTh. DHEPTUs KOHTYPA C TOKOM. DHEPTHUs
MarHuTHoro noJjs. IlepexoHbie mponeccsl B LENH ¢ HHAYKTUBHOCTBIO.

30. KonebarenpHblit KOHTYp. CBOOOHBIE TAPMOHUYECKUE U 3aTyXAIOIINE dJIeKTpHUYe-
CKHe KoJieOaHus. DHEeprusi KoJeOaHu.

31. BeIHYyXIIeHHBIE JeKTpUUYeCcKue Koebanus. BekTopHas AuarpaMMa HanpsKEHUH.
Pes3onanc Toka.

32. IlepemeHnHblii TOK. IHIYKTUBHOE U EMKOCTHOE CONPOTHUBIIEHUE. MOIIIHOCTH B IIETIH
IEPEMEHHOT0 TOKa. J[eMCTBYIOIIME 3HAYCHUS TOKA U HAIIPSKEHUS.

33. Cuctema ypaBHeHHii MakcBeluia kak 0000IIeHe pa3pO3HEHHBIX SIBICHUHN dJIEKTPH-
YyecTBa U MarHetusma. MarepuasnbHble ypaBHeHus. CBolicTBa ypaBHEeHUI MakcBea.

34. DnexTpoMarHuTHbIE BOJHBI. BomHOBOe ypaBHeHue. CBOICTBA U OCHOBHBIE XapaKTe-
PHUCTUKH JIEKTPOMArHUTHBIX BOJH. DHEPTUS U UMITYJIbC SJIEKTPOMArHUTHOM BOJIHBI.

Hepeqem, TEOPETUYECKHUX BOIIPOCOB K 3a4YeTaM:

3 cemecTp

1. EcTecTBeHHBIN U MOJASPU30BaHHBIN cBET. CTENEHb MOJISPU3AIUU JTUHEHHO MOJISIPU30-
BAHHOTO CcBeTa. 3akoH Matoca.

2. Tonapuzanusa mpu OTpaKEHUHM W TPEJIOMIICHUH CBETa HA TPAHMIIEC pa3fenia JAUAIIEK-
TpuKOB. YToi bprocrepa. J[BoliHOE mydenpeioMIICHHE.

3. CrocoObl nossipu3anum ecrecTBeHHOro cera. [Ipusma Huxomns. Bpamienue miocko-
CTH MOJISIpU3allMY CBETA MPU MPOXOKACHUN Yepe3 ONTHUYECKU aKTUBHYIO CPELy.

4. llkana >M€KTPOMAarHUTHHIX BOJH. OCOOEHHOCTH ONTHYeCKOro auana3zoHa. Ilokaza-
TeJb MPEJIOMIICHUS CPEJIbIL.

5. KorepenTHsie BoiHbl. MHTEpdepeHus cBeTOBIX BOJH. Cl0XKeHHe HHTEHCUBHOCTEH B
Cllydae HEKOT€pEHTHBIX U KOTEPEHTHBIX KOJICOaHH.

6. Ontuyeckast pa3HocTh X0Aa. CBs3b ONTHYECKOW Pa3HOCTH XO/a JBYX BOJH C pa3HO-
CThIO (ha3 MeXAy HUMH. Y CIIOBUS MaKCUMyMa U MUHUMYyMa.

7. Cxema Onra nns Habmonenus untepdepeHuun. BpemMeHHas M mpocTpaHCTBEHHAsS
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Kon
WHJUKaTOpa
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KOT€PEHTHOCTb.

8. Unrepdepennus B TOHKUX IuieHKax. HaOmogenue kosen HproToHA B OTpakeHHOM U
MIPOXO/ISAIIEM CBETE.

9. SBnenue mudpakuuu. Judpakuus Openens u Opaynrodepa. [Ipunuun I'oiirenca-
®peneis.

10. Hudpaxus Openens Ha KpyrioMm oTBepcTuu. 3oHbl Openens. ['padudeckuii MmeTon
CIIO’KEHUS aMIUTUTY/I.

11. dudpaxmus dpaynrodepa Ha y3koi npsMoiuHeHON menu. udpakiuonHas pe-
IIETKA KaK COBOKYITHOCTh KOHEYHOTO YHCTIa MIETIEH.

12. ucnepcus ceta. [ pynmoBas ckopocTs. Dddekt Jlomiepa s 37IeKTPOMarHUTHBIX
BOJTH.

13. TennoBoe u3nydenue Tena. 3akoH Credana-bonbumMana. 3akoH cmenieHus Buwa.
I'mnoresa I1nanka.

14. ®otorddext. 3akonsl CroneroBa. Popmyna DiiHTeliHA. PenstuBucTCKUil U Hepe-
JIATUBUCTCKUN (HOTOAD(DEKT.

15. Paccesinue goTtoHa Ha cB0OOIHOM 3utekTpoHe. Popmyna Komnrona.

16. ®oronsl. JlaBienue cBeTa. KopnyckyasipHO-BOJHOBOW JAyain3M CBETA.

4 cemecTtp

1. BomnoBeie cBoiicTBa yacTuil. [[miHa BostHBI Ae bpoiis. DxkcnepuMeHTaIbHbIC
MIOATBEP>KIEHUS TUIIOTE3BI e bporis.

2. IMpunmun vHeonpeneneHHoctu. COOTHOIIEHHE HeompeaeneHHocTe [ elizendepra.
OcobeHHOoCTH Mpoliecca U3MEpPeHHs B KBAHTOBOM MEXaHHUKE.

3. ®usnueckoe UCTOJKOBaHKE BOJIH J¢ bpoiis. BonHoBas QyHKINS U ee cBOMCTRA.
[110THOCTB BEPOSATHOCTH OOHAPY)KEHUS YACTHIIBI.

4. OcHoBHas 3a/1aua KBAaHTOBOM MeXaHHWKHU. HecTanmonapHoe 1 cTalimoHapHOE
ypaBHenue Ulpénunrepa. CoOcTBeHHbIe (YHKINMU U COOCTBEHHbIE 3HAYCHUS (PU3UUECKHUX
BEJINYUH.

5. Pemenue ypaBuenus Llpenunrepa s cBOOOTHON YaCTHIIBI.

6. YacTtuia B OTHOMEPHOIN OECKOHEYHON MPSMOYTOJIBHON MTOTEHITHATBLHOM sIME.
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KBanrtoBanue sneprun. CoOcTBeHHBIE (PYHKIIUH COCTOSIHUS YaCTHUIIBI.

7. IlpoxoxkaeHHe 4acTHULbl Uepe3 MOTEHIHAIbHBIN Oapbep B BUJIE OJHOMEPHON
CTYNEHBKH U IPSIMOYTOJIbHBIN MOTEHIHNAIBHBIN Oapbep. TyHHEIbHBINH AP PEKT.

8. KBaHTOBBII rapMoHnYeckuii ocumiuisiTop. KBaHTOBaHME 3HEPruM U IpaBuiia 0Toopa.

9. IlmanerapHast Mozenb atoma. [locrymater bopa. KBantoBanue sHeprun
BOJIOPOIONIOA00HOM CUCTEMBI.

10. Mznmyuenue Bogopoaonoao0HbIX ciucteM. CrieKTpalibHbIe CEpUH aTOMa BOJIOPO/IaA.
O606mmenHas hopmyna bansmepa.

11. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOoH Mo3iu.

12. Ypasuenue llpeaunrepa 11t aroma Bojopojia. KBaHToBaHME MOMEHTa UMITYJIbCA.
[IpaBuia oTOOpa 1J11 AaTOMHBIX NTEPEXOI0B.

13. Cnu snektpoHa. KBaHTOBBIE UHCIia, OMMCHIBAIOIINE COCTOSHUE JIEKTPOHA B aTOME.
KpatHocTh BBIpOKIAEHUS DHEPreTHYecKuX ypoBHEH. [Ipunnun [ayn.

14. TIpuHIMIT TOXKIECTBEHHOCTH OJMHAKOBBIX YacTull. bo3ons! u ¢pepmuonsl. KBanToBbIE
pacnpezeneHusl.

15. CBoOo1HBIE 37IEKTPOHBI B MeTaisie. JHeprust depmu. 30HHAsE TEOPUS TBEPIBIX TEl.

16. DeKTpONPOBOTHOCTH METAIIOB U TIOIYIPOBOAHUKOB. CBEPXITPOBOIUMOCTD.

17. SIBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH PaInOAKTUBHOTO pacmaja.
IlocrosinHas pacnana. [lepuon nomypacnana.

18. CocraB u XxapaKTEepUCTHKH aTOMHOTO sapa. KanensHast Mozenb. Pazmep u crimH sippa.

19. Macca u 3Heprus CBsi3u aTOMHOTO s1/ipa. 3aBUCUMOCTh YAEIbHON SHEPTUs CBSI3U OT
MaccoBoro yucia. O0onodyeyHast MOJENb AJpa.

20. S nepHble peakuu. DHEPrus peakuuu. Peakiiuu eneHus U CHHTe3a sjep.

21. PagnoaxtuBHbIE psibl. OCHOBHBIE 3aKOHOMEPHOCTH Ci-M3JTydeHUs sep. JnmHaa
cBOOOHOTO TIpoOera o.-4yacTHIl.

22. Tpu Buja B-pacnajga. DHepreTuyeckuii cnektp B-uactuu. Heitpuno.

23. OcobeHHocTH y-u3nydeHus saaep. [I[poxoxkaeHue y-KBaHTOB 4epe3 BEIIECTBO.

24. Knaccudukanus sneMeHTapHbIX YacTuil. JlenTonsl. JIeNTOHHBIN 3apsI.

25. Anponsl. bapuonssiii 3apsa. KBapkoBas MoJiesib aipOHOB.
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OIIK-1.2

Ucnonp3yer 3HaHMA (U3MKH M MaTEeMaTHUKU
IIPY PELIECHUHU TPAKTUYECKUX 3a1a4

Hpumepbl IK3AMEHAUUOHHBIX NPAKMUYECKUX 3a0anui:

1. Pammyc- BEKTOP HACTHIIbl M3MEHSETCS MO 3aKOHY r=3t1+ 2t — 5k (m). Haiitu
BEKTOP CKOPOCTH 17, BEKTOP YCKOPEHHs d, a TAKKe MOJY/IM 3THX BEJIMYHH B MOMEHT BPEMEHH
t=1rc

2. MarepuanpHass ~ TOYkKa  JABWKeTCs B Iuiockocth XY MO 3aKOHY:
x =Asinwt, y = A(1-cos wt), rae 4 = 5cw, w = 4 ¢~ . OnpesenuTh TPACKTOPHIO JIBH-
JKEeHHsI TOUKHM ¥ (x) U HAWTH MyTh, KOTOPBIA OHA MPOXO/IMT 3a MEPBBIE 3 ¢ IBHIKEHHUSL.

3. TBépmoe Teno BpamaeTcsi BOKPYT HETOABUKHON OCH TI0 3aKoHy ¢ = 12t — t¥(paz).
Haiitu cpeiHior yrioByro CKOPOCTh (@) W CpeHee 3HaYeHHe YIIIOBOTO YCKOPEHUS {£) B IPO-
MEXyTKe BpeMeHHU OT 0 0 OCTaHOBKH.

4. Koneco Bpaiaercs BOKpYT HEMOJIBMKHONW OCH C IMOCTOSHHBIM YTJIOBBIM YCKOPEHHEM
£ = 0,25 pag/c. Yepes kakoe BpeMs IOCIe HAayana BPalleHHs BEKTOP IIOJHOIO YCKOPEHHsS
TOYKH Ha 0007€ Koyieca Oy/IeT COCTaBIATh yron & = 45°% ¢ BEKTOPOM CKOPOCTH?

5. HeOonbmioe Teno HaYMHAET CKOJIB3UThH C HAKIIOHHOMN TJIOCKOCTH C YTJIOM IIPU OCHOBa-
Hun a = 45° KoadduuueHTt TpeHus Mexy TE€JIOM U MOBEPXHOCThIO KiauHa | = 0,28. Kakoit
MyTh BJIOJIb HAKJIOHHOM TUIOCKOCTH MPOMUJET TEJIO0 Yepe3 2 ¢ MOCie Havyasla JABHKEHUsA?

6. Ha temo maccel m = 0,5 Kr, HaxoJsIIeecs B COCTOSHUU TMOKOsl, B MOMEHT BPEMEHU
t = 0 Hayana JIeCTBOBATh CHJIa, 3aBUCSAIIAS OT BpeMeHH Kak F = kt, rie k = 0,3 H/c. Omnpe-
JEUTh MyTh, KOTOPBIN MPOIILJIO 3TO TEJIO 32 MEPBLIE 2 C.

7. Ha omHOpOMHBIN CITOMIHON MUAUHAP Macchl M = 0,4 kr u paguyca R = 0,2 M HaMoO-
TaHa JIeTKasi HUTh, K KOHIY KOTOPOW MpHUKpeEIieH rpy3 Macchl m = 0,3 kr. Haiitu yrimoByto
CKOpOCTh IIWJIMHJpA yepe3 t = 2 ¢ moclie Hauaja JABWKEHUs. TpeHueM B OCU LUJIUHApPA Mpe-
HeOpeyb.

8. Yactuua maccel m, = 0,1 Kr, ABIXKYIIasicsd CO CKOPOCThIO ¥ = 3 M /¢, HCIbITANA YII-
pyroe coynapeHue ¢ IOKOMBILIEHCS 4acTULEH Macchl m, = 0,2 kr. Onpenenurs KaKyro KuHe-
TUYECKYI0 YHEPTHUIO MpUOOpea BTopasi 4acTUIla, €CIIH MepBasi OTCKOYMIIA MO MPSMBIM yTIIOM
K CBOEMY ITEpPBOHAYAIbBHOMY HAIPABJICHHUIO.

9. OpHOpoaHBINA CTEpPKEHh Maccod M = 5 KrI, pacroJIOKEHHBIH BEPTHKAIBHO, MOXKET
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BpaIaThCs BOKPYT OCH, POXOALIEN Yyepe3 ero BEpXHUM KoHel. B cpennHy crepkHs nomnana-
eT myJis Maccoii m = 10 r, JeTsIas ropu3oHTaIbHO co cKopocThio v = 10% m/c, u 3actpeBaer
B HEéM. OnpenennTh KUHETUYECKYIO SHEPTUIO CTEPKHS Cpa3y Iocie yaapa.

10. Ha Bpamaronryrocs miargopMy ¢ MOMEHTOM MHEpUMU I, = 2 Kr- M~ CTaBiAT CHM-
METPUYHO OCH BpaumieHus wwiMHAp. Ilpu 5TOM yriioBas CKOpPOCTb YMEHBIIAETCA OT
ty = 3 ¢ now = 4 ¢! Yemy paBHa SHeprus BpaIATENLHOrO ABHKEHMS MIaTGOPMBI BMe-
CTE C UUIMHAPOM?

11. Yacruma coBepiraeT rapMOHHYECKHE KOJIeOaHUs TI0 3aKOHY x = A sin(ewt + ch]. Ha
paccTOSsIHUU X, = 5 €M OT MOJIOKEHHsI pAaBHOBECHS YaCTHIIA UMEET CKOpOCTh ¥, = 8 cM/c, a Ha
paccTosIHUU X, = 3 €M €€ CKOpocTh ¥, = 10 cm/c. HaliTu HuKIMuecKyo 4acToTy ¥ aMILTUTY-
Iy KoJIeOaHUW YaCTHIIBI.

12. Tlpu cnoxeHuu OBYX TapMOHUYECKUX KOJIEOaHWI OJHOrO HAaIpaBICHUS pPE3yNbTHU-
pymoliee KoneOaHUE TOYKM MMEET BUJ x = a cos 1,6t cos 38t, rie ¢ BhIpaXXEHO B CEKyHJax.
Haiitu kpyroBble 4acTOThI CKJIaIbIBAEMBIX KOJICOAHUH B IEPHOA OMEHUH.

13. Toukuit 00pyd paguycom R = 1 M mozBemieH Ha BOUTHIN B CTEHY I'BO3/b M KOJeOmIeT-
sl B IIJIOCKOCTH, NapajuienbHoi crene. Onpenenuts nepuosa T MallbIX 3aTyXaroluX KojaeOaHui
00pyHa, eciau kKoapduimenT 3aryxanus = 0,7 ¢ L.

14. Me30H, BXOASIINNA B COCTaB KOCMUUYECKHUX JIY4€H, IBIKETCS CO CKOPOCTHIO, COCTaB-
nstomiet 95% ot ckopoctH cBeTa. Kakoil mpomMeXyTok BpeMEHHM IO YacaM 3eMHOro Haluroa-
TeJsl COOTBETCTBYET OJAHON CEKYHJIe COOCTBEHHOTO BPEMEHU Me30Ha?

15. B cobcTBeHHOH cucTeMe OTCUeTa CTepKEHb PACIOI0KEH MO YIJIoM ¢, = 45°% K ocH
X ¥ JIBIKETCSI B TMOJIOKUTETLHOM HAMNpPABJICHUH JTON OCH CO CKOPOCThIO v = 2,4 - 10°% m Je.
[Tox xakuM yriioM ¢ OH OyZeT pacHoJIOKEH IO OTHOLIEHHUIO K COOTBETCTBYIOIIEH OCcH JAJis Ha-
Omoaarens B 1a00paTopHOM cucteme orcueTa?

16. PenstuBuCTCKHMil 3IEKTPOH MMEET KHHETHUYECKyto sHepruto T, = 0,34 MaB. Onpene-
JUTb CKOpPOCTh, C KOTOpOM OH jBuWkercs. CuuTaTh DSHEPIUI0 IIOKOS  DJIEKTPOHA
m_c* = 0,511 MsB.

17. Onpenenutb CKOPOCTh MOJIEKYJ a30Ta, IPU KOTOPOW 3HaueHUe (YHKIMHU pacrpere-
neHus Makcpeuia npu temneparype T, = 400 K Oyner TakuM xke, Kak U JUIsl TeMIIEpaTypsl
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T, = 500K

18. Cpenusisi CKOPOCTh MOJIEKYJI HEKOTOPOTO Tasa npu temneparype T = 292 K Oojbiue
ux HauOolee BeposTHOM ckopocTd Ha Av = 50 m/c. Onpenenure, 4TO 3TO 3a ras.

19. HekoTropoe KOJMYECTBO HICATBHOIO Tra3a MpH HM30XOPHOM OXJIAXKICHUH Ha
AT, = 20 K oraaer KoJaM4YecTBO TemaoTel @, = 48 x/lx, a npu U300apHOM HAarpeBaHUM Ha
AT, = 10 K nonyuaer @, = 40 g/lx. Onpeaenure, CKOJIBKO cTeneHell cBOOOIbI UMEET MOoJle-
KyJia 3TOro rasa.

20. /IBa mons aprona, Haxopsmerocs npu temmeparype 300 K, aguabatuuecku crxamu
TaK, 9YT0 00beM yMeHbIIWICA B 3 pa3a. HaliTu Temmeparypy nocie cxaTust ¥ padoTy, KoTopas
ObLy1a COBEpILEHA HaJl Ta30M.

21. B 1ByX OJMHAKOBBIX COCYAax HAaXOIHMTCS OAMHAKOBOE KOJHMUYECTBO Ta3a MPHU OJHUX U
TeX ke ycJloBUsX. ['a3 B 00oux cocyaax pacuimpsieTcs, yBeauunBas cBoil 00béM B 4 paza. B
MIEPBOM CJIy4yae MpOoILecC MPOUCXOAUT U300apUUYeCcKu, BO BTOPOM — u3oTepMuyecku. Haitnure
OTHOIIEHHE Pa0OT B MEPBOM U BO BTOPOM IpOLIECCaXx.

22. YTIeKuCIbIi ra3 B koymdectBe v = 0,8 MoJeil HarpeBaroT n300apuiecKu TaK, 4TO €ro
00bEM yBennuuBaetcs B N = 3,1 paza. Onpeaenute U3MEHEHHE SHTPOIIUH B 3TOM IpOLIECCe.

23. VneanbHBIN OHOATOMHBIN Ta3 COBEPIIAST LUK, COCTOSIIMNA U3 IBYX M30X0pP M JIBYX
nzotepM. HauGonbinas M HamMeHbIIAs TeMIepaTypbl IUKia cocTtaBisor T, = 400K u
T, = 300 K, a naubonpmmii o6beM B n = 4,5 pas3a npeBbIlIaeT HaUMEeHbIINH. OnpenenuTe Ko-
3 PUIUEHT OJIE3HOTO NEHCTBHS TAKOTO ITUKIIA.

24. Toukoe nonykodbio paguyca R = 10 cm 3apspkeHo paBHOMepHO 3apsiaom ( = 1,4 uKu.
Haiitn MOy HaIIpsYKEHHOCTH 3JIEKTPUYECKOTO OJIS B EHTPE KPUBU3HBI ATOTO MOJIYKOJIBIIA.

25. DIeKTpUYecKoe MoJie CO3aH0 JABYMs OECKOHEYHBIMH MapasuIeIbHbIMU IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO PACIPEIEIEHHBIN MO IIIOMAAN 3apsi/l C TOBEPXHOCTHBIMH INIOTHOCTSI-
mu o1 =—1 KM’ i 03 = 4 BKi/M. Onpenenuts HaIPSKEHHOCTD MOJI MEXY INIAaCTUHAMMU
U BHE IUUIACTHH.

26. TIpocTpaHCTBO MEXIy OOKIAIKaMH IJIOCKOTO KOHJIEHCATOpa 3alOJIHEHO MOCIea0Ba-
TEIBLHO TPEMsI TUDJICKTPUUSCKUMHU CIIOSIMU ¢ TomuHamMu di, d, ¥ d3 ¥ ¢ MPOHUIIAEMOCTIAMH &,
&n &. [lnomanp kaxaon oOkIaaky paBHa S. Hailtn eMKOCTh KOHACHCATOpA.
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27. DNEeKTPOH JIBUKETCS B OJTHOPOJHOM MAarHUTHOM mose ¢ uaaykiueir B = 18 mTn no
BUHTOBOH JIMHUH, paguyc R koTopoii paBeH 2 cm, a mar h = 15,6 cm. Onpenenuts nepuom T
00pamieHus EKTPOHA U eT0 CKOPOCTh V.

28. JlBa OECKOHEYHO /JIMHHBIX NPSMBIX MPOBOJA CKPEIIEHBI MO MpsMbIM yriaoM. [lo
npoBogaMm TekyT Toku |3 = 26 A u |, = 15 A. Paccrosinue mexny npoBojgamu paBHO 20 cM.
OmnpenenuTh MarHUTHYIO WHAYKIUIO B B TOYKe, OMHAKOBO yJaJIEHHOW OT 000OHMX MPOBOJHH-
KOB.

29. B ogHOpOIHOM MarHUTHOM mosie ¢ uHAayknuei B = 0,2 T paBHOMEPHO C 4acTOTOU v
= 360 mun BpamiaeTcs pamka, coaepxkamiasi N = 400 BuTkoB romaaso S = 50 cm2. Ochb
BpAILEHUs JIEKUT B IUNIOCKOCTH PaMKU U MEPHEHIUKYJSpHA JTUHUAM UHIAYKUuU. OnpenenuTsb
MakcuManbHyi0 D/IC HHAYKIMHN €max , BOSHUKAOIIYIO B PAMKE.

30. CkoJbKO METPOB TOHKOTO MPOBOJIA HA/I0 B3STh JJISI U3TOTOBJIEHUS COJICHOUAA JITMHBI
lo = 80 cm ¢ mnaykTuBHOCTRIO L = 0,2 MI'H, ecim auameTp CeueHHs COJICHOUIa 3HAYMTEIBEHO
MEHBIIIE er0 JUINHBI?

31. KonebarenpHblii KOHTYp uMeeT eMKocTh C = 10 Mx®, naayktuBHOCTh L =25 MI'H 1
akTuBHOEe compotuBieHne R =1 Om. Yepe3 ckoibko KoneOaHMH aMIUIUTyJa TOKAa B 3TOM
KOHTYpE YMEHBUIUTCS B € pa3?

32. K ceru ¢ geiictByronmM HanpsbkeHneM U = 70 B moakiarouniam KaTymKy, HHIYKTHB-
Hoe comnpoTtuBieHue kotopor X. = 40 Om u umnenanc Z = 50 Om. Haiitu pa3HocTs a3 Mmexmy
TOKOM M HalpsOKEHHEM, a TaKXKe TEIIOBYIO MOIIHOCTb, BBIJICNIAEMYIO B KaTyIIIKE.
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0) Ilopsinok mpoBeneHHs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJlIH W KPHUTEPHH
OlLleHUBAHUS:

CornacHo y4eOHOMY IUIaHY BUAAMM IPOMEXKYTOUHOM aTTecTaluy 1o AUCUUIUIMHE «Du-
3UKa» SIBJIAIOTCA J[Ba HK3aMEHa, 3a4eT W 3a4eT C OLIEHKOW. DK3aMeHbI MPOBOJATCS B YCTHOMU
dopme 1Mo SK3aMEHAIMOHHBIM OWJIeTaM, KaXIbId U3 KOTOPBIX COACPIKUT JIBA TEOPETUUYECKUX BO-
poca ¥ OJIHO MpaKTU4YecKoe 3afanue (3anady). TeopeTnuyeckue BOMPOCH MO3BOJSIOT OLICHUTH
YPOBEHb YCBOCHHS OOYYArOIIMMUCS 3HAHUM, a MPaKTHUYECKUE 3aJaHHs BBIABISIOT CTENCHb
c(hOpMHUPOBAHHOCTH YMEHUI U BIaJeHUNA. 3a4eT MPOBOIUTCS B BHUJIE cOOECEeI0OBaHUS 1O Teope-
TUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA U 3a4ema ¢ OUEHKOIL:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U TI1y0oKoe 3HaHUE yueo-
HOT'O MaTepuasia, CBOOOIHO BBINOJIHACT MPAKTHUECKUE 3aJaHus, CBOOOIHO ONEpPHPYET 3HAHHSI-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYAlIUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMYCKalOTCSA He-
3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPH BBIMOJHEHUH MPAKTHUYECKUX 33TaHUMH,
nepeHoce 3HaHW U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYALIUU.

— Ha OLICHKY «y/J0BJIETBOPHUTEIbHO» (3 Oayia) — 00yJaroImuics AeMOHCTPUPYET MTOPOro-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B XOZl€ KOHTPOJIbHBIX MEPONPUITUN JTOTyCKa-
IOTCSI OIIUOKH, TIPOSIBIISICTCS OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHUH, HABBIKOB, 00YyYaIONIHICS
UCIIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — 00yJaromunics JeMOHCTPUPYET 3Ha-
Hus He 6oisee 20% TEOpeTUYecKOoro Marepuaa, J10MyCKaeT CyIECTBEHHbIE OIUMOKH, HE MOXET
NOKa3aTh MHTEJUIEKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYy/OBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET TMOKa3aTh
3HAaHUS Ha YpPOBHE BOCIPOM3BEAEHUS M 00BCHEHMs MH(POpPMAlMU, HE MOXKET MOKa3aTh MHTE-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyenueanus 3auema:

— Ha OLEHKY «3a4TeHo» (3-5 0a/utoB) — 00yUarOIIMHCS MOKa3bIBaeT CHOPMHUPOBAHHOCTD
KOMIIETSHIINI, HATMYUE TBEPBIX 3HAHHUI MPOTrPaMMHOTO MaTepuasa, TpaMOTHOE U JIOTHYECKOoe
U3JI0KEHUE MaTepraja P OTBETE, JOMYCKAIOTCS He3HAYUTEIIbHBIC OIMOKH, YBEPEHHO HUCIIPAB-
JsieMbIe TOCIIE TOTIOTHUTENBHBIX BOIIPOCOB, MPABIIbHBIE JEHCTBHS IPU IEMOHCTPAIIUU YMEHHIA
Y HaBBIKOB.

— Ha OIIEHKY «He 3auTeHo» (1-2 6amia) — 00yJaroIuics MOKa3bIBaeT, YTO PE3yJIbTaT 00Y-
YeHUS HE JIOCTHTHYT, KOMITETSHITUN He CPOPMHUPOBAHBI, HEC MOXKET MPEABSIBUTH 3HAHUS HA YPOB-
HE BOCIPOU3BEICHUS 1 00BSICHEHUS MH(OPMAIINUH, JAXKe C MOMOIIBI0 HABOJISAIINX BOIPOCOB, HE
CIIOCOOCH MPOJIEMOHCTPUPOBATH YMEHUS U HABBIKH IPH PEIICHUH MMPOCTEHIIINX 3a71ad.
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