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JIucT akTyaauzanuu padodei NporpaMmmbl
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1 Iles1u ocBOEHMSI AMCUMILTHHBI (MOIYJIs)

[enpto ocBoeHust AucuMIIUHBL «Du3ukay sBisercs GopMHpPOBaHHE Yy OO0ydYaIOIUXCS
aJICKBaTHOM COBPEMEHHOMY YPOBHIO 3HAaHWW HAy4YHOW KApTUHBI MHUpa, a TaKXKe pa3BUTHE
CIIOCOOHOCTH TMPUMEHSTh OCHOBHBIC TIOJIOKEHUS, 3aKOHBI M METOJbl KJIACCUYECKOW U
COBPEMEHHON (M3MKH U COOTBETCTBYIOUIUN (PU3MKO-MAaTEeMAaTHUYECKUI amnmapar s pericHus
TEOPETUIECKUX, MPUKIIATHBIX U IPAKTHUECKUX 3a/1a4, BOSHUKAIOIIUX B X0J1¢ MPOPECCHOHATHHON
JIESATETLHOCTH.

2 MecTo AUMCHMIIMHBI (MOAYJsi) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Jucuummmaa Ousnka BXOIUT B 00s3aTENbyI0 YacTh YIEOHOTO I1aHa 00pa30oBaTEIIbHON
POTPAMMBI.

Juig  u3ydyeHus  JAUCHUIUIMHBL  HEOOXOAMMBbI  3HaHUS  (yMEHHMs,  BJaJIeHUs),
c(OpMHUPOBAHHEIE B PE3Y/IHTATE H3yUCHUS TUCITUTUINH/ TPAKTHK:

Odusmnka, Marematuka, Xumusa wu  Hudopmatuka B oObeMe  cpeaHe
0011100pa30BaTEIIbHON IIKOJIBI.

3Hanus (YMEHHUS, BJIQJICHUS), TTOJyYCHHBIC NPU U3YYCHUU JAHHOW IUCIUTLIMHBI OYIyT
HEOOXOIUMBI 17151 U3YUCHUS AUCLIUTLINH/TPAKTUK:

®U3NYECKUE OCHOBBI JJIIEKTPOHUKH

Marepuaiibl ¥ 3JIEMEHTBI 3JIEKTPOHHOW TEXHUKH

TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKHU

OcHoBbI 00pabOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX

Pacuer anekTpoOHHBIX CXeM

Hanosnekrponuka

MarHuTHBIE 3JIEMEHTBI 3JIEKTPOHHBIX YCTPOUCTB

3 Komnerenuuu odyuarwmerocsi, popmMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILVIMHBI (MOAYJIS) M IVIAHUPYEMBbIE Pe3yJabTaThl 00y4eHH s

B pesynbrare ocBoeHUsT AUCHUIUIMHBI (Moaysi) «Du3ukay oOydaromuiicss J0mKeH
001agaTh CleAyOIUMU KOMIETEHIUSMMU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHXXCHUA KOMIICTCHIINHN

OIIK-1 CnocoOeH HCI0JIb30BaTh MMOJIOKCHUS, 3aKOHbI U MCTOAbI CCTCCTBCHHBIX HAYK U
MAaTCMAaTUKHU JJIs pCIICHU 3a/1a4 HH)KCHepHOfI JACATCIIBHOCTH

OIIK-1.1 ITpumensier Gpusnueckue 3aKOHbl 1 MaTEMAaTHUECKUE METO/bI ISl PELIeHUs
3aJa4 TEOPETUYECKOr 0 U MPUKIIAJHOTO XapaKTepa
OIIK-1.2 Wcnonp3yer 3HaHMs (U3UKU U MATEMaTUKU MPU PEIICHUU MPAKTUYECKUX

3agad




4. CTpyKTYpa, 00BEM U coepKaHue TUCHTUNIIMHBI (MOTYJIs1)
OO0mmast TpyA0eMKOCTh AUCIUILTUHBI cocTaBsieT 14 3aueTHpix enuuul 504 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTakTHas pabora — 331 akan. 4yacos:
— aynutopHas — 320 akaJ1. 4acos;
— BHeaynutopHas — 11 akaj. gacos;

— camocrosTenpHas padora — 101,6 akas. yacos;

— B opMe MpakTUIecKor moAroToBku — 0 akay. vac;
— MOJTOTOBKA K DK3ameHy — 71,4 akaz. yac

dopma arTecTaluri - 3K3aMEH, 3a4€T, 3a4€T C OLIEHKOU

AynutopHas %
| xomraxrhaspaGora | Z 3 dopma TeKy1Iero
¢
5 B aKaJl. yacax 5 Bun KOHTPOJIS
Paznen/ Tema 3 (B axax. 1acax) e . P Kox
S % O] caMOCTOATENLHOM [  yCIIeBaeMOCTH U
JTUCLIUTUTUHBI 5 e = . | komnerenunu
&) 3 5 paboThl MIPOMEKYTOUHOH
ek, 7mab. | mpaxT. e aTTecTaIIH
3aH. 3aH. | O &
1. Mexanuka
IIpopaboTka
JeKUui, pemenue | MHANBUIyaTbHAS
1.1 Kunemaruka WHAWBUTy aJIBHBIX 3agaya Ne 1,
MOCTYNaTEeTLHOTO u 4 421 1 |[3amau, mogrotoBka| KOUTOKBAYM Ne 1, OIlIK-1.1
BpAaIIATEIbHOTO ABHKCHUS K KOJUIOKBUYMY U KOHTPOJIbHAS
KOHTPOJIBHOMN pabora Ne 1
pabote
ITpopaboTka
1 JIEKLH, perieHne
WHIMBUTYaTbHBIX
JUBIILY Oruer mo
3aj1a4, MOJrOTOBKA
11a00PaTOPHBIM
K BBITTOJTHEHUIO U
pabotam Ne 3 u 4,
1.2 JuHamuka 06paboTka
MOCTYIaTeILHOTO u 8 | 14/51 4 4,5 €3yJbTaTOB HHAHBHIYaTbHbIC OIIK-11,
Y ! pesy 3azaun Ne 2 u 3, OIIK-1.2
BPaIIaTeIbHOTO JBHKECHHS JTa00paTOPHBIX
KOJUTOKBAYM Ne 2,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 1
KOJJIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKLWH, peleHne
HMHIUBUIYaJIbHBIX

Ortuer o
3aja4, MOJrOTOBKa .
nabopaTopHOi
K BBIIIOJIHEHUIO U
pabore Ne 1,
o0OpaboTka
1.3 3aKoHBI COXpaHEHHS B WHIUBHy aTbHAS OIlK-1.1,
8 | 10/41 4 3,2 pe3yabTaToB
MEXaHUKE 3agaya Ne 4, OIIK-1.2
1a60paTOPHBIX
KOJUTOKBUYM Ne 3,
pabor,
KOHTPOJIbHAs
MOJITOTOBKA K
paborta Ne 1
KOJUIOKBUYMY U
KOHTPOJIBHOH
pabote
IIpopaboTka
JIEKI1H, pelieHne
MHIUBHIYJTBHBIX Oruer mo
3aJ1a4, IOJIrOTOBKA
11a00paTOPHBIM
K BBITIOJIHEHUIO U
06patorKa paboram Ne 51 7,
1.4 Mexannyeckue 12 | 15u | aom | a5 e3p LTATOR HHINBU/TyaJIbHBIC OIIK-1.1,
KOJICOAHUS U BOJIHBI ' pesy 3amaun Ne 5 u 6, OIlK-1.2
1a00paTOPHBIX
KOJUIOKBUYMBI Ne 4
pabor,
U 5, KOHTPOJIbHAs
MOATOTOBKA K
pabora Ne 2
KOJUIOKBUYMY U
KOHTPOJIBHOU
pabote
IT
pqpa60TKa WNupuBunyanbHas
JIEKLUH, peleHne
15 PengruBucrckas WHAWBUTYy AJIbHBIX sazaa Ne 7,
' 4 2/21 1 KOJUIOKBUYM Ne 6, OIIK-1.1
MeXaHUKa 3aj1a4, MOJrOTOBKA
o KOHTPOJIbHAS
K KOHTPOJIbHOU
pabota Ne 2
pabote
HWroro no pazneny 36 |36/14U| 18/6U | 14,2
Hroro 3a cemectp 36 |36/141]| 18/6U | 14,2 9K3aMeH
2. MonexynsapHast ¢usMka u
TEPMOJIMHAMUKA
IIpopaboTka
JIEKIUH, pelieHne
VHIUBHIYTBHBIX Oruer o
3aj1a4, MOJrOTOBKA .
K BBITIOJTHEHHIO U nabopatoproii
2.1 Craructuueckas ¢uszuka pabore Ne 11,
u o6paborka WHAWBHUAYyaIbHAs OIlK-1.1
6 621 | 421 4 pe3yabTaToB Y .
MOJIEKYJIAPHO-KUHETUYeCKast 3agaya Ne 1, OIlK-1.2
1a60paToOpHBIX
Teopus KOJUTOKBUYM Ne 1,
pabor,
HOATOTOBKA K KOHTPOJIbHAS
pabora Ne 3

KOJJIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKIWH, pelIeHne

HMHIUBHIYATBHBIX Otyer 1o
3aj1a4, MOJroTOBKa| J1ab0paToOpHBIM
K BBIIIOJTHEHUIO ¥ | pabotam Ne 14 u
o0OpaboTka 16, OMK-1.1
2.2 TepMouHaMuKa 6 | 10/41 | 6/21 6 pe3yabTaToB WH/IMBU/Ty aJIbHBIC OHK-lI 2’
TabopaTopHbIX | 3amaun Ne 2 u 3, '
pabor, KOJUTOKBUYMBI Ne 2
MOATOTOBKa K | U 3, KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 3
KOHTPOJIBHON
pabore
ITpopaboTka
2.3 ®u3uka pealbHbIX ra30B nonfgf(ﬁ:za K Komnoxsmym Ne 3,
' P 4 421 | 0,5 & KOHTPOJIbHAS OIIK-1.1
Y KHIKOCTEH KOJUIOKBUYMY H
. pabora Ne 3
KOHTPOJIbHOM
pabote
HWroro no pazaeny 16 | 16/611 | 14/6U | 10,5
3. DIEeKTpUYECTBO U MarHeTU3M
IIpopaboTka
nexuui, pemenne | MaauBuayanbpHas
MHIUBHIYJTBHBIX 3amava Ne 4,
f{lolne IMEKTPOCTATHIECKOE 4 421 4 |3amay, moArotoBkal xommokBuym Ne 4, OIIK-1.1
K KOJUIOKBUYMY H KOHTPOJIbHAs
KOHTPOJIbHOM pabora Ne 4
pabote
IIpopaboTka
JIEKIUH, pelieHne
MHIUBHIYJTBHBIX Oruer o
3aj1a4, OJIrOTOBKA .
nabopaTopHOH
K BBITIOJIHEHUIO U
o6paGorka pabote Ne 26,
3.2 DIEeKTPOCTaTHYECKOE P WHAWBUyaJIbHAS OIlK-1.1,
3 421 2 2,5 pe3yJIbTaToB
10JI€ B BEIIECTBE 3agaya Ne 5, OIIK-1.2
71a00paTOPHBIX
KOJUTOKBAYM Ne 5,
pabor,
HOArOTOBKA K KOHTPOJIbHAS
paborta Ne 4
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote
IIpopaboTka
JIEKIUH, pelieHne
VHIUBHIYTBHBIX
AMBHILY Ortuer o
3aj1a4, NOJr0TOBKA .
nabopaTopHO
K BBITIOJTHEHUIO U
pabote Ne 23,
. o0paboTka
3.3 TlocrostHHBIH WHAUBUIyaIbHAS OIIK-1.1,
. 3 6211 | 421 | 4,2 pe3ynbTaToB
JIEKTPUYCCKUN TOK 3anaua Ne 6, OIlK-1.2
1a60paTOpHBIX
KOJJIOKBHYM Ne 6,
pabor,
HOArOTOBKA K KOHTPOJIbHAS
pabora Ne 4

KOJJIOKBUYMY U
KOHTPOJIBHON
pabote




3.4 MaruutHoe TOJIE B

IIpopaboTka
JIEKIWH, pelIeHne
HMHIUBUIYaJIbHBIX

WHIvBHIy abHBIC
3agaun Ne 7 u 8,

4 421 | 2,5 |3anga4, MOArOTOBKA| KOJIOKBHYM Ne 7, OIIK-1.1
BaKyyMe€ U B BEILIECTBE
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJIBHON pabora Ne 5
pabote
ITpopaboTka
JIEKIUH, pelieHue
WH/IMBUAYaJIbHBIX Orver o
3a/1a4, MMOJrOTOBKA N
nabopaTopHOi
K BBIITOJIHEHUIO U 28
obpaboTka padore Ne 28,
3.5 OJeKTpOMarHuTHas WHIUBH Ty aTbHAS OIIK-1.1,
2 6/41 4 4,5 pe3yabTaToB
WHAYKIHS HA6ODATODHEIX 3amaya Ne 9, OIIK-1.2
§a60Tp KOJUTOKBAYM Ne 7,
HO/Z[I‘OTOB;(a K KO}%TPOHLH?;[
abota No
KOJJIOKBUYMY H pabor
KOHTPOJIBHOMN
pabote
IIpopaboTka
JIEKI1H, pelIeHne
HH/IMBUAYJIbHBIX Oruer mo
3ajia4, IOJArOTOBKA .
nabopaTopHO
K BBIITOJTHEHHUIO U aGote No 27
3.6 DJeKkTpuieckue o0paboTka P .
o WHIVBHTy alTbHAs OIIK-1.1,
KOJICOAHUSI W TIepEMEHHbBII 4 4,21 4 4 pe3yIbTaToB sanaua Ne 10 OTK-1.2
TOK 71a00paTOPHBIX A C '
pabot KOJUTOKBAYM Ne 8,
HOMOTOB;{a < KOHTPOJIbHASL
6ota Ne 5
KOJJIOKBUYMY U pabota A
KOHTPOJIBHOM
pabote
Wroro no pazneny 20 |20/10M] 22/6M | 21,7
Hroro 3a cemectp 36 [36/161|36/12U| 32,2 SK3aMeH
4. BoaHoBas ¥ KBAaHTOBas ONTHKA
IIpopaboTka
JIEKIUH, pelieHne
WH/IMBUAYaJIbHBIX
3a/1ad4, MOJArOTOBKa Oryer o .
nabopaTopHOH
K BBIIOJHEHHIO H
o6paboTka pabote Ne 35,
4.1 DNeKTpOMarHUTHEIE WHAUBUyaTIbHAas OIIK-1.1,
3 4 3 2 4 pe3yJbpTaToB
BOJIHEI HA60DATODHEIX 3agaya Ne 1, OIIK-1.2
§a60Tp KOJTOKBUYM Ne 1,
HOMOTOB;a < KOHTpPOJIbHAs
pabota Ne 6

KOJJIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKLWH, peleHne
HMHIUBUIYaJIbHBIX

Ortuer o
3aj1a4, MOJIrOTOBKA .
nabopaTopHOi
K BBIIIOJIHEHUIO U
06patorKa pabote Ne 32,
4.2 Wutepdepeniust p WHIUBHy aTbHAS OIlK-1.1,
4 3 3 3,5 pe3yabTaToB
CBETOBBIX BOJIH 3amaya Ne 2, OIIK-1.2
1a60paTOPHBIX
KOJUTOKBUYM Ne 2,
pabor,
KOHTPOJIbHAs
MOJATOTOBKA K
pabota Ne 6
KOJUIOKBUYMY U
KOHTPOJIBHON
pabore
IIpopaboTka
JIEKI1H, pelieHne
MHIUBHIYJTBHBIX Oruer o
3aJ1a4, IOJIrOTOBKA .
nabopaTopHO
K BBITIOJIHEHUIO U
06patorKa pabote Ne 34,
4.3 Iudpakuus CBETOBBIX 4 3 A 35 e3p LTATOR WH/IMBU/TyabHAS OIlK-1.1,
BOJIH ' pesy 3agaua Ne 3, OIlK-1.2
1a00paTOPHBIX
KOJUTOKBAYM Ne 3,
pabor,
KOHTPOJIbHAs
MOATOTOBKA K
pabota Ne 6
KOJUTOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKLH, perieHne
WHIUBUTYaTbHBIX Otuer 1o
3aj1a4, MOArOTOBKa| J1a00paTOpHBIM
K BBINIOJTHEHHUIO U | pabote Ne 36, 36 A
06paboTka un 37
P ' OITIK-1.1,
4.4 KBaHTOBas ONTHKA 6 9 9 6 pe3ynbTaToB HWHAUBUyaJIbHbIE
OIIK-1.2
nmabopaTopHBIX 3agaun Ne 4-6,
pabor, KOJUIOKBUYM Ne 4,
MOATOTOBKA K KOHTPOJIbHAS
KOJJIOKBUYMY U pabora Ne 7
KOHTPOJIBHOM
pabote
Wroro no pazneny 18 18 18 17
HWroro 3a cemectp 18 18 18 17 3au€r
5. KBaHTOBas1, aTOMHAs U siAEPHAsT
(msuka
IIpopaboTka
JIeKIWH, pemenne | HauBHayansHble
HUHIUBUAYaJbHBIX | 3amaun Ne 1 u 2,
5.1 KBanToBas MexaHuKa 8 4/11 | 8,2 |3amau, moaroroBka| xoyutoxBuym Ne 1, OIIK-1.1

K KOJUIOKBUYMY U
KOHTPOJIBHON
pabote

KOHTPOJIbHAS
pabota Ne 8




IIpopaboTka
JIEKLWH, peleHne
HMHIUBUIYaJIbHBIX

Ortuer o
3aja4, MOJrOTOBKa .
nabopaTopHOi
K BBIIIOJIHEHUIO U
pabote Ne 42,
obpatotia WHIUBUyabHas OIIK-1.1
5.2 ®usuka aroma 8 6/31 | 4/11 8 pe3yabTaToB sanaua Ne 3, OIK-1.2
1a60paTOPHBIX
KOJUTOKBUYM Ne 2,
pabor,
MOJITOTOBKA K KOHTPOIIbHAA
pabota Ne 8
KOJUIOKBUYMY U
KOHTPOJIBHON
pabore
IIpopaboTka
JICKIIHUH,
MIOJTOTOBKA K
BBINOJIHEHUIO U Ortuer o
00paboTka nabopatopHon
5.3 KBaHTOBas cTaTuCTUKA U pe3yIbTaToB pabote Ne 44, OIIK-1.1,
6 421 | 4/11 6
(hu3mKa TBEpIOTO TeNa 1a00paTOpHBIX | KOJIOKBHYM Ne 3, OIlK-1.2
pabor, KOHTPOJIbHAs
MOJITOTOBKA K pabota Ne 9
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote
IIpopaboTka
JIEKI1H, pelieHne
MHIUBHIYJTBHBIX Otyer o
3aja4, IOJArOTOBKA| J1ab0paTOpHBIM
K BBITIONTHEHHIO 1 | pabotam Ne 51 u
o0paboTka 52, OTK-1.1
5.4 SlnepHast pusnka 8 7/41 4 6 pe3yJIbTaTOB WH/IMBU/Ty aJIbHBIC N
OIIK-1.2
1ab0paTopHBIX 3agaun Ne 4-6,
pabor, KOJUTOKBAYM Ne 4,
MOJITOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabota Ne 9
KOHTPOJIbHOM
pabote
ITpopaboTka
5.5 ®usuka sneMEHTapHBIX JICKINH, KomnokBuym Ne 4,
MIOJTOTOBKA K
YacTHIl W  COBPEMEHHas 4 1 10 KOHTPOJbHASI OIIK-1.1
KOJUIOKBUYMY H
(usuyeckas KapTUHA MUpPa . pabora Ne 9
KOHTPOJIbHOM
pabote
HWroro no pazneny 34 | 1791 | 17/31 | 38,2
Hroro 3a cemectp 34 | 1791 | 17/31 | 38,2 320
HToro mo auciuminHe 124 1017/1/39 89/2111101,6 JK3aMeH, 3aqu:
3a4eT C OL[EHKOH




5 O0pa3oBaTejibHbIE TEXHOJIOTHH

B mnmponecce mpenogaBanvs JUCHUITIIMHBI «Duzukay MNPUMCHAIOTCA TPAAULIMOHHAA U
MOJ1yJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnons3yrores cieayroye BUAbI JICKIU:

BBOJ[HAs JIEKLMs — B Hayaje Kypca W B Hayajle KaXKIoro cemectpa (BBOJHBIM OJIOK B
COCTaBe JICKIIHNH);

nexuus-uHpopManus — B 3Toi (hopMe U3iaraeTcs OCHOBHAs YacTh MaTepuaa;

0630pHa;1 JICKIIUA — B 3aKJIIOYUTEIIFHON YacTH HU3y4YCHUA AUCHUILINHBI, HOCBSIH.IGHHOﬁ
COBpEMEHHOM (U3NYECKON KapTHMHE MHpa, a TaKXKe IpHU CHCTeMaTH3alud U 0000IIeHUU
OTACJIbHBIX Pa3JICIOB;

npoOyieMHast JIEKIMSI — HCIIOJIb3YeTCSl KaK JJIEMEHT B COCTaBe JICKIMH, KOrJa Iepen
CTyACHTaMU CTaBUTCA HCKOTOpas Hp06neMa H Irpeajaracrcsa HalTH noaxoabl U IyTH K €€
pEIIeHHIO;

JEKIUA-KOHPEPCHIIUS — HAYYHO-TIPAKTHYECKOE 3aHATHE C CHCTEMOH JOKIJIaJ OB Ha
3aJJaHHbIE TEMbI, IOJITOTOBJIEHHBIX CTYAEHTAMHU.

JEKIUSA-BU3yAIN3alusl — JEKIHH C TPUMEHEHHEM (U3MYECKHX JEMOHCTpAIMi C
OOBSICHEHUEM TPOUCXOAALIMX SIBICHUH, a TaKKe KOMIBIOTEPHBIX CUMYJSALUNA M y4eOHbIX
(GuIbMOB.

Bce BubI eK1HiA TPOBOASTCS C UCIIOIB30BAHHEM MYJIBTUMEIUIHOTO 000PYJOBAaHHS.

B xozne npakTuueckux 3aHATUI, KpOME TPaJULIMOHHOIO OOBSICHEHHUS NPENOJaBaTesIeM y
JIOCKH, MCIIOJIb3YEeTCs OIepeKaronas caMoCTosATeNIbHas paboTa CTYACHTOB, KOT/Ia UM 3apaHee
pa3garTcs OTAETbHBIE 3a/a4d, B KOTOPBIX OHH JOJDKHBI Pa3oOpaTbcs CaMOCTOSTENBHO U
O00BACHUTh WX pemnieHue rpymme. Kpome Toro, mnpakTukyeTcs mpoOieMHOe oOydeHwue,
pa3BUBAIOIIEe MCCIIEI0BATEIbCKIE HABBIKH CTYJCHTOB M MO3BOJISIONIEE UM O] PYKOBOJICTBOM
IpernoaaBaTess HAUTH IyTH PEIIeHHS 3aa4H WU TPOOIIEMBI.

CemuHapcKue 3aHATHS BKJIIOYAIOT B ce0s Takue METOJbl OOy4YeHHs, Kak yuyeOHas
JMCKYCCHSI, B X016 KOTOPOH CTYJ€HThI U3J1aratoT CBO€ MHEHHE U OOMEHUBAIOTCS B3IIA1aMH Ha
npobieMy, IBpUCTHYECKasi Oecesia, CTUMYJIHUPYIONIasi KOJJICKTHBHOE MBIIIUIEHUE U COBMECTHBIN
MIOUCK OTBETA Ha c(hOopMyJIMPOBAaHHBIN BOIIPOC UM 33/]auy, a TAaKXKe WHAUBHUyaIbHOE 00yUeHue,
Koraga CTyaACHTaM BbIAAKOTCA 3a/laHUA C YUETOM X HHIAUBHUAYaJIbHBIX 0COOEHHOCTEM.

[Ipu mpoBefeHUH Ta0OPATOPHBIX 3aHATHH NpaKTUKyeTcs pabota B komanzae (2-4
YyeJioBeKa) U ucronb3oBanue | T-MeTo 0B A 00paboTKH pe3ysIbTaToB J1a00paTOPHBIX padoT.

6 Y4eOHO-MeTOAMYeCKOe 0O0ecniedeHHe CAaMOCTOSITeJIbHOI PadoThl 00y4arommuxcst
[Ipencrasneno B npusoxxeHuu 1.

7 OneHOYHBbIE CPeICTBA 1JIsl IPOBeeHH S IIPOMEKYTOUYHOI aTTecTalun
[IpencraBneHsl B IPHIIOKEHUH 2.

8 YueOHo-MeTOoAHYEeCKOE U HH(POPMAIIMOHHOE 00ecneyeHue TUCIUIITIHHBI (MOTYJI51)

a) OcHoBHas JIUTEpaTypa:

1. lemunuenxo, B.1. ®usuka [DnexkrpoHHslil pecypc] : yueOnuk / B.1. [lemuauenko,
N.B. Jlemuguenko. — 6-¢ m3a., nmepepad. u gon. — M.: UH®PA-M, 2016. — 581 c¢. — Pexxum
nocryna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysznenos, C.M. ®wumsmka: Mexannka. MexaHWYecKne KOJICOAHUS W BOJHBL
Monexkynspras ¢usuka. TepmoanHamuka [IneKTpoHHBINH pecypc] : YuebHoe mocobue / C.U.
Ky3Hernos. - 4-e u3., ucnp. u gom. - M.: By3zosckuit yueonnk: HUL] UTHOPA-M, 2014. - 248 c. —
Pexxum poctyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Kyznenos, C.1. ®usuka: OCHOBBI 3J1€KTPOIUHAMUKH. DIIEKTPOMAarHUTHbIE


http://new.znanium.com/bookread2.php?book=469821
http://new.znanium.com/bookread2.php?book=412940

KoJieOaHusl U BOJHBI [DneKTpoHHBIN pecypc]| : YuebHoe mocodue / C.U. Ky3nenos. - 4-e u3m.,
ucnp. u jom. - M.: By3osckuit yueounk: HUL] MHOPA-M, 2015. - 231 c. — Pexxum goctyma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. KyszueunoB, C.1. ®duzuka. BonnoBas onrtuka. KBaHtoBas mnpupoaa H3TydeHHUS.
DJIEMEHTBI aTOMHOM | sijiepHON (pu3uku [DnekTpoHHBIN pecype] : Yueb. moc. / C.U. Ky3Henos,
AM. Jlugep - 3-e uzn., nepepad. u gon. - M.: Bysos. yue6.: HUL] UHD®PA-M, 2015 - 212 c. —
Pexxum goctyma: http://new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) lonoiHUTEILHAS JINTEpaTypa:

1. Uponos, N.E. 3amaun no obmeii ¢pusuke [Tekct] : yued. mocodue / U.E. Uponos. —
12-e wzn., crep. — CII6.: Jlanw, 2007. — 416 c.: w1 — (YueOHuku s By3oB. CrenuaibHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. Yepto, A.I'. 3amaunnk no ¢usuke [Tekcr] : yueb. mocobue / A.I'. Uepros, A.A.
BopobbeB. — 8-¢ u3n., nepepad. u gomn. — M. : @usmatiur, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. du3nka TBEpAOTo Tela, aToMa U aTOMHOTO sjpa [DNeKTpOHHBIA pecypc] : yueOHoe
noco6ue [ By3oB] / C.A. ByTtakoB [u 1p.] ; MarHUTOropckuii roc. TeXHHYECKUit yH-T um. [, 1.
Hocosa. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. ’kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanuyeckne yKa3aHus:

1. Mexanuka. MonekymnsipHass ¢u3MKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc] :
naboparopusiii nmpaktukyM / E.H. Acranos, 3.H. Boruesa, JI.C. [JomxkenkoBa u np. ; MI'TY. -
Maruautoropck @ MITY, 2016. - 3arm. ¢  Tutyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTpocTaTuka M TIOCTOSHHBIA TOK [DJIEKTPOHHBIA pecypc] :
npaktukyM / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepretuku u
aBromatuku, Kad. ¢pusuxu. - 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. IlepemeHnHslii TOK [DNeKTpOHHBIH pecypc] : 1aboOpaTOpHBIN
npaktrkym / FO.U. CaBuenko, O.H. BoctpokuyToBa, H.W. Murmienesa ; MI'TY . - Maruutoropck
: MI'TY, 2018. - 3arum. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) [IporpammHuoe o0ecnieyenne u UHTepHET-pecypcnbl:

IIporpammuoe obecnieuenue

Haumenosanue o
o Ne norosopa Cpoxk efCTBHS JIMIIEH3UH
MS Office 2007
Professional Ne 135 o1 17.09.2007 OeccpodHO
7Zip CcBOOOIHO OeccpouHo
FAR Manager |cBoOoaHO O6eccpouHo

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHGOPMAILMOHHBIE CIIPABOYHbIEC CHCTEMbI
Hazpanue xypca Ccpuika
DnexkrponHble pecypcbl oubmmorexku MI'TY [https://magtu.informsystema.ru/Marc.html?local
um. I".'1. HocoBa e=ru



http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=438135

Nudopmannonnas cucrema - EquHoe okHO moctyma K
MH(OPMALOHHBIM pecypcam

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

ITouckoBass cucrtema Axagemus Google (Google
Scholar)

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

HannonanpHas MH(POPMAIIMOHHO-aHATUTHYECKAs
cucremMa — PoccuiicKuil MHIEKC HAyYHOIO LIUTUPOBAHUS
(PMIHIT)

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

9 MaTtepuajibHO-TEXHHYECKO€E 00ecneuyeHue THCHUTITHHBI (MO1yJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecnieyeHne JUCHUITIIIMHBI BKJIIOYACT:



http://window.edu.ru/

VYyeOHBIC ayIUTOPUU IS TPOBEACHHS 3aHATUNA JEKIMOHHOTO THmNa. OCHalleHHe:
MynbTUMEINITHBIE CPEICTBA XPAHCHUS, TIEPEAAYH U MPEACTABICHUS HH()OPMALIUH.

VYyeOHnasi ayautopus Ajsl MpoBeaeHus JabopaTtopHbIX padbot: Jlaboparopus MexaHUKH,
MOJICKYJISIpHOM  Gu3uku U TepmonuHamuku. OcHamenue: JlabopaTropHble yCTaHOBKH,
U3MEepUTeIbHbIE TPUOOPHI IJIs MPOBEICHUS 1TAO0OPATOPHBIX PadoT:

1. bBanuctuueckue MassTHUKH.

2. Mastauk O6epOeka.

3. duznveckuii MasSTHUK.

4. Jocka ["'anpToHA.

5. JJaboparopHasi yCTaHOBKa JUIsl HCCIICAOBAHUS paclpe-aelieHUs] TEPMOIJICKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa JJIsl OTIPE/EICHUS MOKa3aTeneil aanadarsl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsl TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHHU B IpoIiecce
muddy3un ra30B Ha MOJIENN TIEpEMEIIMBAHMS [IIAPOB.

8.JIabopaTopHasi ycTaHOBKa JJIsl POBEPKH 3aKOHOB BO3PACTaHMS SHTPOIHH B IPOIIECCE
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temrepatypst "M®P-C3-M"

10. YcranoBka JrabopaTopHas Il MCCIEAOBAHUS TEINIOEMKOCTH TBepaoro tena' Md-
TET-M".

11. YcranoBka nabopatopHast 1jsl ONpeAeeHUs] YHUBEPCAIbHONW ra30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Crenp mabopaTopHBIi ra30BbIe MPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYuebHas aymuTopus Ui OpoBeneHUs JabopaTopHbIX  pabot:  JlaGoparopus
anekTpudecTBa U ontuku. OcHamienue: JlabopatopHbie yCTaHOBKH, U3MEPUTEIbHBIE MPUOOPHI
JUTSl IPOBEIeHUSI 1a00paTOPHBIX paboT:

1.JTaGoparopHasi yCTaHOBKa JIJIsl UCCIIEIOBAHUS SJIEKTPOCTATHYECKOTO MOJIS C MTOMOIIBIO
OJIMHAPHOTO 30H/A.

2. YcraHOBKa JIJISl ITYHTUPOBAHUS MIJUTHAMIIEPMETPA.

3. YcranoBka tabopaTopHast ISl OTpe/IeTICHNsI HHIYKTHBHOCTH COJICHOW A 1 MATHUTHOM
IPOHUIIAEMOCTH.

4. YcraHoBka jabopaTopHas JJIs W3yYeHHsI pPEe30HAHCA HANPSHKCHWH W ONpeNIeIeHUs
WHIYKTUBHOCTH

5. JlabopaTopHasi yCTaHOBKA JUIsl M3YYECHHUs JUIMHBI CBETOBOW BOJIHBI U XapPaKTEPUCTHK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabGopaTopHast ycTaHOBKa JUIsl OIPENEIICHUS] panyca KPUBH3HBI JIMH3BI U JUTHHBI
CBETOBOM BOJIHBI C TOMOIIIBIO KoJiel] HproToHa.

7. JlabGoparopHasi yCTaHOBKa JJIsl ONIPE/ICIICHIUS] KOHIIEHTPAIMH PACTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. VICTOYHHMKY TUTaHWS TIOCTOSTHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un uaayktuBHocTel Time Electronics 1053.

12. Mara3uHsl conpoTuBieHui P-33.

13. Mynbtumerps! nugppossie MAS-838.

14. Mynwstumetpsl APPA 106,203,205.

15. Ocummnorpa¢ neyxkanansnsiii GOS-620 FG.

16. [onspumerp CM.

17.MepuTenbHbIi THCTPYMEHT.

VYuebnHas aynutopus il MPOBEIEHUs JTabopaTOpHBIX padoT: JlabopaTopus atoma,
TBEpAOro Tena, siapa. OcHammenue: JlabopatopHbie yCTaHOBKH, U3MEPUTEIBHBIC TPUOOPHI IS



MIPOBEICHUS TaOOPATOPHBIX PabOT:

1.JIaGoparopHas ycraHoBka i "M3ydenus BHemHero ¢porodddexra’.

2. YcTraHOBKa JJii M3y4Y€HUsS CIIEKTpa aroMa BOJOPOJa W OMpeleieHHs] MOCTOSHHOU
Punbepra.

3. YcranoBka abopatopHasi 1715l ONpeIesIeHUs MOTeHIMaa BO30y K IeHUS ras3a.

. YcTaHOBKa IS OTIPE/ICIICHNUS [UIMHBI POOETa YacTUI] B BO3yXe€.
. U3mepurens ckopoctu cueta YUIM2-2.

. Monoxpomaropst MYM-1.

. MynbsTumetpst APPA 205, 207.

. Ocummnorpad aByxkanansabiii GOS-620 FG.

. MeputenbHbIi HHCTPYMEHT.

VY4eOHble ayAUTOPUM [ HIPOBEACHUS NPAKTUYECKUX 3aHATUN, TIPYNIOBBIX H
WHAUBUAYAIbHBIX KOHCYJBTAllMil, TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOH aTTeCTalHH.
OcHnaiuenue: IHTepakTuBHAs J0CKa, IpoeKTop. [locka, My abTUMEIUHHBIN IPOEKTOP, SKPaH.

[Tomerienus Juist caMmocTosTeNnbHON paboThl oOyuaronuxcs. OcHauienue: [lepconanbHbie
KoMmmbroTepsl ¢ makerom MS Office, ¢ Beixogom B MHTEpHET U ¢ JAOCTYIOM B 3JICKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne [uis  XpaHeHUS W NPOMUIAKTUYECKOTO OOCTYXKHBAHHUA Y4eOHOTO
obopynoBanus. OcHamenue: CTeiaky A XpaHeHUs] y4eOHO-MeTOAMUYECKON JOKYMEHTaLUH,
CTeJUTAXH W CeldBl a1 XpaHeHHs y4deOHOro oOOpYIOBaHHWS, WHCTPYMEHTHI JUISI PEMOHTA
000pyI0BaHUS.

O© 00 NO O~



IIpuiaoxkenue 1

Y4yeOHO-MeTOAuYEeCKOe O00ecCmedYeHe CaMOCTOATEIbHONH PadoThI
o0yuaromuxcsa

[To mucuumumbae «®usmka» npeaycMoTpeHa ayAMTOpPHAasT U BHEAyAMTOpPHAs
camocrosTelbHas pabora olyuarommxcs. AyIUTOpHAs caMOCTOATENbHas padoTa CTYIEHTOB
BBITOJIHSCTCS Ha JIAOOPATOPHBIX U MPAKTUYECKUX 3aHATUAX IO 3aJaHHIO MPEToaBaTelis U Moj
ero koutposeMm. OHa mpenoiaraer BoIIOJHEHUE T1a00paTOPHBIX paboT, cAady KONIOKBUYMOB U
HalMCcaHUe KOHTPOJIbHBIX padoT.

BueaynutopHas camocrtosiTenibHasg paboTa 0OO0ydYaromMXcCsl 3akKJIo4yaeTcsi B NMPopaboTKe
JEKLIMOHHOIO MaTepuaa, pelIeHUMM WHIMBUIYaJbHBIX JOMAIIHMX 3a]ad, IOATOTOBKE K
BBITNIOJTHEHHIO JTa0OPaTOPHBIX PaboT, 00pabOTKe Pe3ysIbTaTOB 3TUX PadOT, a TAKKE B MOJTOTOBKE
K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTam.

MpumepHsbie sapuaHmsi ayduMOpPHbIX KOHMPOAbHLIX pabom:

KonmponbHasa paboma Ne 1 «Kaaccuyeckaa mexaHuKa»

CnpaseaiMBbl M cneaytowme yTBepXaeHma?

Al BEeKTOp MrHOBEHHOM CKOPOCTW COBMAaZaET Mo HanpaB/AEHUIO C BEKTOPOM NepemMeLleHus.

A2 MOMEHT Cubl HEe 3aBUCUT OT TOUKM NPUNOKEHUA CUbI.

A3 B nosie KOHCEePBATMBHbIX CU1 MOXKHO BBECTU MOHATUE NOTEHLMANBbHOWN SHEPTUN.

A4 | 3aKOH coXpaHeHMsA MOMEHTA MMMYbCa CBA3aH C OAHOPOAHOCTLIO NPOCTPAHCTBA.

1)  [a, Bceraa 2) Her, Hukorma 3) HHornaa cripaBeyTMBO, HHOT/IA HET

B1 | MpamonvHeiiHoe aABuKeHWe maTepmnanbHOM TOYKM ONUCLIBAETCA ypaBHeHem x = 3 — 4t2 +
2t3 (m). Yemy paBHa cpegHasa CKOPOCTb ABUMEHWUA TOYKM OT Haya/IbHOrO MOMEHTa 4,0 MOMEHTa
BpemeHn t = 3 c?

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

B2 | Kpyrnoe teno, umetrowiee popmy nosoi coepbl maccoit m = 2 Kr u paguycom R = 10 cm,
BPALLAETCs C Yr/I0BOM CKOPOCTbIO w = 2 c~1 BOKPYr OCK, NpoxoaaLen yepes ero LeHTp. Kakyto
paboTy coBepLIaT CU/bl TPEHMA K MOMEHTY, KOTAa Yr/i0Ban CKOPOCTb BpalleHU wapa
yMeHbLWUTCA BABOE?

1) 48 mOx 2) 80 max 3) 20max 4)  4mOx

Cl1 Teno ABUKETCA NO OKPYXKHOCTU paamyca R = 1,5M co ckopocTblo, 3aBUCALLLEN OT BPEMEHMHU,
Kak v = [t2, roe B = 2 M/c2. Yemy paBHO NOJIHOE YCKOPEHME TENA B MOMEHT BpeMeHU t =
1c?

C2 | Ha 6apabaH, umetolmii GopmMy TOHKOCTEHHOTO LMAMHApPa ¢ Maccoit M = 0,3 KT, KOTopbIit
MOXET BPaLLLaTbCA BOKPYr CBOEN OCKU, HAMOTaH LUHYP, K KOHLY KOTOPOro NnoAgeLleH rpys Maccou




m = 0,1 Kr. Ha KaKylo BbICOTY ONYCTUTCA rpy3 yepes t = 2 ¢ MOC/e Ha4yana ABUKEHUS.

KoHmponobHasa paboma Ne 2 «MexaHuvecKue KoaebaHus u 80/HbI. PeaamueucmcKas MexaHuKa»

CnpasegnvBbl N cnegytowme yTBepKAeHNA?

Al Mpwn rapMoHMYECKUX KolebaHUAX CpeaHAn KMHEeTUYECKasa SHeprua Kosebatowenca cuctemsl
paBHa cpeaHen NoTeHUMabHOMN SHepPrum

A2 | Jo6poTHOCTb XapaKTepu3yeT OTHOCUTENbHOE YObIBaHME 3HEeprun KonebaHuit 3a nepunoa.

A3 Amnantyaa KonebaHua yactul B 6eryuieit BosiHe 3aBUCUT OT KOOPAUHATHI.

A4 B HaTAHYTOM CTpyHE MOXXHO BO36YAUTb CTOAYME BOJIHbI IIOOOM AJINHbI BOJHbI.

AS JIMHEeNHbIN pa3mep Tena He MeHsieTca Npu nepexoge ot ogHor MCO K apyroi.

1)  J[a, Bcerma 2) Her, nukormaa 3) HHornma cripaBeUIMBO, HHOT/IAa HET

B1 | Ykaxkute HeBepHoe yTBepxaeHue (B pamrax CTO):

1) Macca NoKos YacTuLbl ABAAETCA MHBAPUAHTHOM BEJINYMHOM

2)  HanpaBneHue yCKOPEHWA YacTULbl HE COBMNAZAET C HaNpaBJeHUEM AENCTBYIOLWEN Ha Hee
cuAbl

3)  OTHOcuTenbHas ckopocTb YacTuupl B <1

4) B HepenaTuBucTckom npnbnunxkeHun JlopeHu-dpaktop  y<<1

B2 | CKkakolt oTHOCHUTENIbHOM CKOPOCTLIO 3 A0/IKHA ABUMATLCA PENATUBUCTCKAN YacTULa, YTobbl ee
MOJIHAA SHeprua NPesbILana SHepPruio NoKos B 2 pasa?

1) o071 2) 0,82 3) 0,87 4) 0,94

B3 | CknaapbiBaoTCAa rapMmoHMYeckme KonebaHms 04HOro HanpasaeHna ¢ OAMHAKOBbIMM YAacTOTaMU @
M amnanTyaamm Ao, pasHOCTb HauyaNbHbIX $pa3 KoTopbix A@ = 1. Yemy paBHa amnauTya
pesynbTUpytoLLero konebaHms?

1) o 2) A2 3) A3 4) 24,

B4 | UmeeTca HaTAHyTas cTpyHa annHoit [ = 1 M. B Hell Henb3s BO36yAUTb KoebaHns ¢ ANHOM
BOJIHbI A, paBHOM

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

Cl Norapudmmyeckunit gekpeMeHT HekoTopoi KonebatenbHon cuctembl A = 0,05. Onpepenute,
yepes Kakoe Koanyectso Konebanuit N ux amnantyaa ymeHowntca 8 10 pas?

KonmponosHaa paboma Ne 3 «MosneKynapHasa ¢pu3uka u mepmoouHamuKa»




CnpaBea/iMBbl M cneaytowme yTBepKaeH s ?

Al

Ona MOJ1IERY/IbI NOEANTBHOIO ra3a BEPOATHOCTb MMETb HY/1EBYHO NPOEKUNIO CKOPOCTU Ha OCb Y
MaKCMMaJibHa.

A2

MaKpOCOCTOﬂHMe CNCTEMDI XapaKTepU3yeTca 3agaHnem COCTOAHNA BCEX HaCTUL, COCTaBAAKOLWNX
cncremy.

A3

TennoemKocTb BO34yXa He 3aBMCUT OT npoLecca.

Ad

DHTPONMA CUCTEMbI B ONPEeLENEHHOM COCTOAHMM NPONOPLIMOHANbHA Aorapudmy
CTAaTUCTMYECKOTO BECA 3TOTO COCTOAHMA.

1)

Ja, Bcerna 2) Her, nukorma 3) UHornma cripaBeIMBO, HHOTIA HET

B1

B 3aKpbITOM cocyae HaxoAnTCA naeanbHbii ras. CpaBHUTE KOIMYECTBO MOIEKY/I, CKOPOCTH
KOTOPbIX OT/IMYalOTCA He Bonee Yem Ha 1 m/c OT 3HaYeHUA cpeaHeit KBaapaTUYHOM CKOPOCTU U
KO/INYECTBO MOJIEKY/l, CKOPOCTU KOTOPbIX OT/IMYAIOTCA He 6onee Yem Ha 1 m/c OT 3HaveHuA
Hamnbonee BePOATHOM CKOPOCTM 3TOrO rasa.

1) ANKB < ANBep 3) ANKB = ANBep

2) AN > ANgep 4) 3To 3aBMCMT OT TemnepaTypbl rasa

B2

MycTb Ha NOBEpPXHOCTU 3emnun BO34yX HaXo4aUTCA NP HOPMa/ibHbIX YC10BUAX. CuuTasn, uto
TemnepaTtypa U MoaApHaA MmacCa BO34yXa He 3aBUCAT OT BbICOTbI, onpeaennTe ero gasneHue B
WaxTe Ha I'/'Iy6MHe 2 KM HMXKe NOBEPXHOCTU 3eman.

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

B3

YrneKucnblii ras CMeLlanm ¢ HeM3BeCcTHbIM ra3om. MoKasaTenb agnabaTtbl NOAYHEHHOW CMecH
OKa3sa/ica paseH 1,58. MoHO yTBepKaaTb, YTO BTOPOM ra3 B CMecu

1) opHOaTOMHbIN 3) MHOroaToMmHbiit

2)  [ABYXaTOMHbIA 4)  MoeT BbiTb ABYXaTOMHbIM UAU OLHOATOMHbIM

B4

MeaHbIn 6pycok maccoi 500 r ocTbiBaeT oT 80°C A0 KOMHaTHOM TemnepaTtypbl 20°C. Ha ckonbKo
NPV 3TOM U3MEHSAETCA ero sHTponua. YaenbHas Tenioemkoctb meam — 390 A/ (kr-K)

1)  230x/K 2) 27 Ox/K 3) 36 0x/K 4) 42 0x/K

Cl

NaeanbHbI ABYXaTOMHbIN ra3 coBepliaeT umka KapHo. B npouecce agnabatuyeckoro
paclimpeHuns ero obbem ysenunumsaetca 8 k = 1,5 pasa. Onpeaennts Ko3dPULMEHT None3HOro
OeWCcTBUA 3TOTO UMKAa.

KonmponsHaa paboma Ne 4 «3nekmpocmamuka u nocmosaHHbIli mok»




CnpaBea/iMBbl M cneaytowme yTBepKaeH s ?

Al

3I'IEKTpM‘-I6CKOE none HanpassieHO B CTOPOHY YMEHbLUEHUA NOTEHLUMANA.

A2

EMKOCTb na0CKOro KOHAEHCATOopa 6onbLIe eMKOCTH C(I)epVI‘-IeCKOFO KOHAEeHCaTopa.

A3

Konunyectso ypaBHeHMI, cocTaBasemMblx No 2 npasuay Knpxroda, coBnagaeT ¢ KOAMYECTBOM
BeTBeMN.

1)

Ja, Bcerna 2) Her, nukorma 3) UHornma crpaBeUIMBO, HHOT/IA HET

B1

dneKTpuyeckoe nosie co3gaHo AByMsa 6eCKOHEYHbIMW NapanienbHbIMU NAACTUHAMM, HECY UMMM
paBHOMEPHO pacnpeaeneHHbIl No NAoWaAW 3apag, C NOBEPXHOCTHbIMMU NAOTHOCTAMM G1= 1
HKAn/M2, 62 = —3 HKA/m?2. Onpegenvte OTHOWEHWE MOAYAA HANPAXKEHHOCTM NOAA MEXAY
NAACTUHAMM Egpymp K MOAYNHO HAMPAXKEHHOCTU NOAA BHE NAACTUH Eguewn.

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

B2

NmeeTca UMAMHOPUYECKMN KoHAeHcaTop eMKocTbio C. Pagnyc BHYTPEHHEN W BHELLHEN
06KNa40K YyMeHbWKNAK B 2 pa3a. EMKOCTb KOHAEHCcaTopa nNpu 3ToOM

1)  ocTaHeTcA HeM3MeHHOM
2)  yBenunuutca B4 pasa

3)  ymeHbwwuTca B 4 pasa
4)  yBenuuutca B 2 pasa

5)  ymeHbwwuTCA B 2 pasa

B3

A B B cxeme, yKa3aHHOM Ha pucyHKe 3C uctouHmka s = 25 B, ero BHyTpeHHee

&1 conpotusneHme r = 2 OM, BHelwHee conpoTueneHne R = 3 OM.

Onpep,enMTe Pa3HOCTb NOTEeHUMAN0B MeXay Toukamu A n B.

1) 208 2) 10B 3) 68 4) 258 5) 158

Cl

[1Be TOHKOCTEHHble KOHLeHTpUYeckue cdepsbl ¢ paguycamm R1 = 0,1 M n R, = 0,25 M Hecyt
Ha cebe 3apaapl q1 = 2 HK n g2 = —1 HKA cooTBeTcTBEHHO. YeMy paBHa HanpAXeHHOCTb
3NEKTPMYECKOTO NOAA B TOYKAX, OTCTOALLMX OT LLeHTpa Ha pacctoaHua 1 = 0,2mMmur; = 0,3 m.

C2

NmeeTca npoBoaHMK c conpoTtnsneHnem R = 200 OM, B KoTopom cuna
TOKa paBHOomMepHo Bo3pactaeToT 0 go l,,5=9 A B TeueHue
spemeHn 7 = 30 c. OnpenennTb KOMYECTBO TeNNoTbl Q,
BblAe/IMBLUEECA B NPOBOAHUKE 3a Nepuog Bpemenn ot t1 = 10 ¢ go

t | t2=20c.

KonmponeHaa paboma Ne 5 « MazHUMocmamukKa u 31eKmpomaz2Hemu3m»




CnpaBea/iMBbl M cneaytowme yTBepKaeH s ?

Al MarHuTHoe nose, co3aaBaeMoe NPOBOAHUKOM C TOKOM, O4HOPOAHO.
A2 Ecnum BHYTpM KaTyLWKKN 3aMEHNUTb OANH CeEPAEYHUK Ha APYroi, TO ee UHAYKTUBHOCTb YMEHbLUUTCS.
A3 MNoa aencTBuem BHELWHEro MarHMTHOTO MOJIA NPOUCXOANT HAMArHMYMBaHNE MarHeTuKa.
1) [a, Bcerma 2) Her, nukorma 3) UHornma cripaBeUIMBO, HHOT/IA HET
B1 Mo 6eCKOHEYHO AJIMHHOMY NPAMOMY MPOBOAY TEUYET NOCTOAHHbIN 3NEKTPUUECKUN TOK | =
200 A. Ha pacctoaHun r = 1 M OT Hero pacno/ioXeHa pamka B BUAE KBaZpaTa CO CTOPOHOM
a = 0,01 M, KoTopas NenT B 04HON NJOCKOCTU C MPOBOAOM. Yemy paBeH NOTOK MarHUTHOM
MHAYKUMW Yepes 3Ty pamKy? CunTaTb, YTO MarHMTHOE noJsie BHYTPM Hee 0AHOPOAHO.
1) 5HB6 2) 2HB6 3) 4HB6 4) 6HB6 5) 12HB6
B2 | MpuyBennyeHuu B 2 pasa cUbl TOKA B KaTyLIKe C MHAYKTUBHOCTbIO L = 2 I'H, aHeprus
MarHuTHoro nons sospocna Ha AE = 12 J/Ix. HaliTu HayanbHOe 3HaYeHue CUbl TOKa.
1) 4A 2) 2A 3) 0,25A 4) 1A 5) 0,5A
B3 | AkTuBHOE conpoTuBaeHME KonebaTenbHoro KoHTypa R = 2 OM. KaKyto mowHocTb noTpebnser
KOHTYpP Npv NoAAepKaHMM B HEM He3aTyXaloLWmMX KonebaHuin ¢ aMnANTY A0 CUAbl TOKA [, =
0,4 A?
1) 800 masx 2) 400 max 3) 320 max 4) 160 mOx 5) 40 mOx
Cl Mo KoHTYpY, NpeacTaB/leHHOMY Ha pUCYyHKe, TeyeT Tok [ = 8,5 A. Haitu
BE/IMYMHY M HanpasBaeHUe UHAYKLMN MarHMTHoro nons B Touke O, ecnm
pagmycbl M30rHYTbIX YacTen KoHTypa R = 20cm m r = 10 cMm.
C2 | 3aMKHyTbI KOHTYpP B BUAE paMKu naowaabio 0,5 M2 paBHOMEPHO BpalLaeTca B 04HOPOAHOM

MarHUTHOM noJie ¢ MHayKumen 23 mTn, genan 20 060poToB B ceKyHay. OCb BPaLLLEHUNA NEXKMUT B
MJI0CKOCTM KOHTYpa M NepNeHANKYNAPHA HanpaBaeHuto nona. OnpeaenvTb AencTeytowee
3HauyeHune 3[C B KOHTYpe.

KonmponeHaa paboma Ne 6 «BoaHoeasa onmuka»

CnpaBeanvBbl I cneaytowme yTBepXaeH A?

Al INeKTpPOMarHUTHas BOJIHA NEPEHOCUT SHEPTUIO, HO HE MEPEHOCUT UMMYJIbC.

A2 OnTMYeCcKUi NyTb COBNAZAET C reOMETPUYECKON ANMHOW NYTU, NPOXOANUMOMN CBETOM.

A3 Ondpakuna dPpeHensa — 31o AudpaKumMa B NapanienbHbiX nydax.

A4 | dnannTUYecKyto NOAAPU3aLMIO MOXKHO NPEACTaBUTb KaK Cynepnosmumio AByX AMHENHbIX




nonspusauuii.

A5 Ffonorpamma gaet ABa 06bEMHbIX M306parkeHUn 06beKTa.

1) Ja, Bcerma 2) Her, nukorma 3) UHornma cripaBeUIMBO, HHOT/IA HET

B1 [Ba KorepeHTHbIX TOYEYHbIX MICTOYHMKA CBETA C A/IMHOM BONHbI A = 0,5 MKM, paccTosHue
mexay KoTopbimun d = 0,5 MM, pacnosioxKeHbl NapannenbHo sKpaHy Ha pacctoaHmMm L = 1M ot
Hero. Yto byaeT HabAtoAaTbCA B TOUKE IKPaAHa, OTCTOAWEN Ha X = 1 MM OT LLeHTpa CMMMETPUMU?

1) cBeTnoe NATHO 3) NpOMEXYTOUHOE COCTOAHME

2) TemHoe NATHO 4)  HeBO3MOXHO ONpefenuTb

B2 | Ha Kkpyrnoe otBepctve paguyca r = 3 MM NagaeT HOPMaJibHO MJIOCKas MOHOXPOMaTUYEeCKas
BOJIHA C ANUHOM BoAHbI A = 750 HM. MpU KaKOM PacCTOAHUN [0 3KpaHa B TOUKE CUMMETPUN
byaert HabatogaTbcA CBET/I0E NATHO?

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

B3 Ha TOHKylo NAeHKy € NoKasaTtenem npenomnaenus n = 1,4 nagaet nog yrnom ¢ = 452
MOHOXPOMATUYECKMI CBET C A/IMHOM BOAIHbI A = 600 HM. [pK KaKo MUHMMANBbHOM TONLUHE
naeHKn byaet HabaoaaTbCA MHTEPPEPEHLMOHHBbI MUHUMYM B OTPaXKEHHOM CBeTe?

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

B4 | Yron mexay nnockoctamu nponyckaHua AByX Nonaponaos paseH 60°, a TpeTMIM pacnonoxeH
MeXKAy HUMM TaK, YTO ero NJ0CKOCTb NponycKkaHua coctasaseT 30° ¢ NAOCKOCTbIO NPONyCKaHUA
nepsoro noasponga. Ha sty onTUYecKyto CUCTEMY NaJaeT ecTecTBEHHbIN cBeT. KakoBa
WMHTEHCUBHOCTb NpoLleLlero ceeTa?

1) 0,091, 2) 0,06l 3) 0,03, 4) 0

Cl1 Ha andpakumnoHHyto pelleTky ¢ nepMoaom 3,5 MKM 1 WunpuHoi wenum 1,2 mKkm nagaet
HOPMaJIbHO CBET C AANHOM BOJIHbI 600 HM. CKONIbKO r1aBHbIX MAaKCUMYMOB AN pPaKLUOHHOWN
pelieTkn nonageT B 061aCTb LLEHTPANbHOTO AUPPAKLMOHHOTO MaKCMMyMa OT O4HOMN Lenn?

KonmponosHaa paboma Ne 7 «kKeaHmoeasa onmuka»

CnpaBeanvBbl I cneaytowme yTBepKAeH A?

Al Mpu HM3KOM TemnepaType TENN0BOE M3/y4eHNe NAET B OCHOBHOM B BUAMMOMN YacTU CNEKTpPa, a
npu 6onee BbICOKOW NepexoaunT B MHdPaKpacHy!o.

A2 Mmnynbc $oTOHA NPAMO NPONOPLMOHA/IEH €50 YacToTe.

A3 Cuna ToKa HacblweHus npu dpoToaddeKkte onpeaenaeTcs MHTEHCMBHOCTLIO NaAatoLWwero
N3Ny4yeHus.




A4

M3meHeHne ANNHbI BOJIHbI CI)OTOHa NP ero KOMNTOHOBCKOM pacceAaHNN onpeaenaeTca
maTepunaniom paccemBatrollero o6pa3u,a.

1)

Ja, Bcerna 2) Her, nukorma 3) UHornma cripaBeUIMBO, HHOT/IA HET

B1

Kak usmeHunacb Temnepatypa abcontoTHO YepHOro Tena, eCIM MOLHOCTb ero U3ay4yeHus
nosbicunack B 81 pas?

1) ysennuunaco B9 pa3 3) yBenunumnaco B 3 pasa

2)  yBsennuunach B 27 pas 4) ysennuunacs B 81 pas

B2

[aBneHune cseTa Ha NOBEPXHOCTb NPU 3HepreTMyeckom ocseweHHocty E, = 120 Bt/
M2 coctasuno 0,5 Mklla. Onpegenute KoapdUUNEHT OTPaXKEHUA 3TOM NOBEPXHOCTM.

1) 0,33 2) 0,75 3) 05 4) 0,25

Cl

Mpu pacceaHnn ¢poToHa Ha CBOBOAHOM 3/1EKTPOHE Ha yron 60° ero aHeprus ymeHbwnAach B 2
pasa. OnpegenvTe AAuMHY BO/IHbI Naaatouiero ¢poToHa.

C2

Mpn 061y4YeHUN meTanna CBETOM C ASIMHOM BO/HbI 245 HM HabnatoaaeTca poToadpdeKT. PaboTa
BbIXOZa MeTanna pasHa 2,4 3B. Kakoe HanpsaKeHMe TOPMO3ALLETO SN1EKTPUUECKOTO NOA HYKHO
NPUAOKUTb K MeTasy, 4TOBbl YyMEHbLUINTb MaKCUMa/IbHYHO CKOPOCTb Bbl/1ETAOLLMX
$OTO3/1EKTPOHOB B 2 pas3a?

KoumponbHas paboma Ne 8 «kKeaHmoeasa MexaHUKa U dmoOMHAA (hu3uKa»

CnpaBsea/iMBbl M CeAyloLLmMe YyTBEPKAEHNA?

Al F'MnoTtesy e bpoiins 0 HaAMUNK Y YACTUL, BOJTHOBbIX CBOMCTB HEBO3MOXHO MOATBEPAUTD
3KCNEPUMEHTA/bHO.

A2 MONHYI SHEPTUIO KBAHTOBOM YaCcTULLbl HE/Ib3A PA3AEINTb HA KUHETUYECKYHO M MOTEHUMAbHYIO.

A3 CobcTBEHHbIE 3HAUYEeHNA SHEPrMM YacTULLbl 06PasyoT HEMpPEPbIBHbIN CNEKTP.

A4 MpoeKumna MomMeHTa MMMNY/bCa B KBAaHTOBOWM MeXaHMKe HUKOrAa He paBHa ero Mmoayio.

1)  [la, Bcerma 2) Her, nuxorga 3) HHornma cripaBeUIMBO, HHOT/IA HET

B1 |Atom Bogopogaa vcnyctun GoToH, COOTBETCTBYHOLWMI TPETbeN AMHUK cepun MaweHa. Mpu aTom

ero paguyc

1)  ymeHbwwunca B 3 pasa 3) ymeHblwunca B 4 pasa

2)  yBennuunca B 2 pasa 4) ysenuuunca B 3 pasa

‘ B2 ‘ Yactnua B 6ecKoHeUYHO rnyboKoi NoTeHuManbHON AMe HaxoAUTCA BO BTOPOM BO36YKAEHHOM




COCTOAHUMN. BepO‘iITHOCTb HaXoXOeHUA 4aCTtulbl B KpaﬁHeﬁ TPEeTU AMbI

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

4)  HepOCTaTOYHO AAHHbIX A/ OTBETA

B2 |3neKTpoH B aTome HaxoamMTcA Ha ypoBHe 3d. Ha Kakue 13 nepeuncieHHbIX HUXKe YPOBHEN
nepexoz 3anpeLeH?
A) 2s, B) 2p, B) 4f.
1) Tonbko A 2) ToNbKO B 3) Tonbko B
4)  Bce nepexofpl paspeLueHbl
Cl [NA KaKMX 3/1eMEHTOB AJIMHA BO/IHbI Ko-TMHUM NeXUT mexay 3HadeHnammn A1 = 170 km un
Az = 200 km?
C2 D/IeKTPOH NPOLLE/ YCKOPSAIOLLYIO Pa3HOCTb noTeHuuanos 200 k3B, a npotoH — 10 k3B. HaliguTe

OTHOLWeEHNEe ANNHbI BOJIHbI Ae EpOl\;U'IFI NPOTOHa K AZInHE BOJIHbI Ae 5p0171!'|ﬂ 9/1EKTPOHA, eCin obe
4acCTuUubl Ha4anun cBoe aBnXKeHne N3 COCToAHNA NOKoA.

KoHmponobHasa paboma Ne 9 «Pusuka meepdo20 mena u A0epHaa husuKa»

CnpaBeanvBbl v cneayowme yTBePKAEHNA?

Al | Cuctema TOXKAECTBEHHbIX HacTUL, ONMMCbIBAETCA CUMMETPUYHOMN BONTHOBOMN BYHKLMEN.

A2 | CnoHmxeHnem TemnepaTypbl CONPOTUBAEHME NONAYNPOBOAHMKOB pacTeT.

A3 | NpumecHble JOHOPHbIE YPOBHM PACMNONOXEHbI B HUMKHEN YaCTU 3anpeLl,eHHOMN 30HbI.

A4 | Macca pagnoakTMBHOrO AApa MeHbLLe CYMMbl MacC COCTaBAAIOLLMX ero YacTel.

AS | MNpy NpoxoXaeHWM B BELLLECTBE Y-KBaHT POXKAAET 3NeKTPOH-NO3UTPOHHYIO Napy.

A6 | CyuiecTByeT TpM pa3HOBUAHOCTM 1IENTOHHOTO 3apAaa.

1)  Ja, Bcerma 2) Her, aukormaa 3) UHornma cripaBeIMBO, HHOT/IA HET

B1 | 2neKTpoHHbI ra3 HaxoAMTCA B MeTanne npu KOMHaTHOM TemnepaType. Onpeaenute 061acTb
pa3mbiBaHna Ag dyHKUMKN Pepmun-Aupaka 86ansn yposHa Pepmu. OTBeT BbipasuTe B 3B.
1) 1198 2) 0,183B 3) 2,51023B 4) 1,83B

B2

B pesy/nbTaTe cepuu pagnoaKkTUBHbIX PacnafoB HEMTYHWI 2:; Np npeepawaeTcs B BUCMYT

2:;Bl . Kakoe Konnyectso o- 1 B‘—pacnap,os OH UCNbITbIBAET NpU aTom?




1) 7oan4dp 2) 8aun6p 3) 5au2p 4) 4an2p

B3 | OnpepenvTte, HaCKONbKO OTIMYAETCA IHEPrna Nokos atoma ' Be oT sHepruv nokosa aapa storo
4

aToma.

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

B4 | Kakas u3 HMxKenepeuncneHHbIX peakunii NpoTUBOPEUNT 3aKOHY COXPaHEHUA MOMEHTa UMMY1bca?

1) p+y—-et+ve 3) et+e -y

2) k-opt+et+uv, 4) w —oe +vetuy

C1 | Onpegenvte akKTMBHOCTb 1 Mr pasoHa 22826Rn , €C/IM ero nepuoga, nonypacnaga coctasnsert 3, 8

CYTOK.

2 Hangute, ucxoaa ns KanenbHoOM Mmogenn, OTHOLEHME paguyca aapa 2086§b K paguycy aapa
61Nj,
28

Mpumepsbl uHAUBUAYANbHLIX OOMAWHUX 30004

1 ceMmecTp
3aoaua 1 «Kunemamuka nocmynameilbH020 U spaniameslibH0o2co OBUIICEHUA)

Paanyc-BEKTOP YacCTULLbl U3MEHAETCA NO 3aKOHy T = t21 + 4t] — 2k (m). HaliTu BeKTOp ckopocTn ¥,
BEKTOP YCKOPEeHUA d, MOAy/Ib CKOPOCTM M YCKOPEHMA, a TaKKe YroN MeXAy STUMMU BEKTOPaMM B MOMEHT
BpemeHnt = 2 c.

3aoaua 2 «/[lunamuxa nocmynamenbHo20 08UNHCCHUS)

Ha Tenio maccbl m, nexkallee Ha rnaAKon ropu3oHTaIbHOM NAOCKOCTU, B MOMeHT t = 0  Havana
[AeNCcTBOBaTh CMAa, 3aBMCALLan OT BpemeHn Kak F = kt, rae k —noctoaHHas. HanpasaeHme 3Toi
CW/bl BCE BPEMA COCTaBAAET YroN @ C ropn3oHTOM. HaliT CKOpOCTb TeNla B MOMEHT OTpbiBa OT
M/I0CKOCTU U MYTb, NPONAEHHbIN TEZIOM K 3TOMY MOMEHTY.

3aoaua 3 «/[lunamuxa spauyamenvHozo 08UHCCHUA)

Yepes 0ok, umeromuii GopMmy aucka, nmepekuHyT mHyp. K KoHIam mHypa mpuBsi3ain
rpy3uku Maccoit m1 = 100 r umz = 110 r. C kakuM ycKOpeHHeM OyIyT IBUTATbCS TPY3UKH,
ecnu Macca m 61oka paBHa 400 r? Tpenue npu BpameHHH 0JI0Ka HUYTOXXHO MaJlo.

3aoaua 4 «3axonui COXpaHenus IHepcun, UMnyjibCa U MOMEHmMa umnyjioca)

YenoBek cTouT Ha ckambe JKYKOBCKOTO U JIOBUT pykor Mau maccod m = 0,4 Kr, neTsimui
B TOPU30HTAJILHOM HAMPaBJICHUH CO CKOpOcThi0 v = 20 M/c. TpaekTopus Ms4ya MpoXOauT Ha
paccrosauu 1 = 0,8 M OT BEpTUKAJIbHOM OCH BpallleHUs1 Ckambu. C KaKOW yIJIOBOM CKOPOCTHIO U




HAYHEeT Bpalarbcs ckaMmbsi JKyYKOBCKOTO € YETOBEKOM, MTOMMAaBLINM M4, €CJIM CyMMapHbIi
MOMEHT WHEPIIMH YeJIOBEKa U CKaMbH paBeH | = 6 KT - M%?

3aoaua 5 «l ' apmonuueckue Konebanusn)

YacTmua coBepluaeT rapMoHUYeckme KonebaHua BAOIb OCKM X OKOJI0 NONOXKeHWe paBHoBecua x = 0.
YacToTa KonebaHuit w = 4 c~1. B HEKOTOPbIA MOMEHT KOOpAMHATa YacTuubl Xo = 25 CM U ee
ckopoctb Vo = 100 cM/c. HaiTh KoopamMHaTy X M CKOPOCTb U 4acTuubl Yyepes t = 2,4 ¢ nocne
3TOro MOMEHTA.

3adaua 6 «3amyxaroujue Koiedanus»

OpHopoaHbIn AncK paanyca R = 13 cm MmoXKeT BpalLaTbca BOKPYr ropM30oHTaNbHOM OCH,
nepneHAnKYAAPHOM K ero NJ0CKOCTU K NpoxoasLen Yepes Kpak Ancka. Halitu nepmoa masbix
KonebaHunin 3TOro AUCKa, ecin Norapudmuyeckmin AeKpemeHnT 3aTyxaHma A = 1.

3aoaua 7 «Penamueucmckas mMexanuxka

B cobcTBEHHOM cUCTEME OTCYETa MMEETCS MPAMOYTOJ/IbHUK C COOTHOLWIEHUEM CTOPOH 4:5. B Kakom
HaMNpaB/IEHWUM M C KaKOW CKOPOCTbIO A0/IKEH ABUraTbCsA 3TOT NPAMOYro/IbHUK, YTOObI B 1abopaTopHO
CMCTEMe OTCYeTa OH BbIrNAAeN, Kak KBagpaT?

2 ceMmecTp
3aoaua 1 «Cmamucmuueckue pacnpeoenenus

KakoBa BEpOsATHOCTh TOTO, YTO JaHHAs MOJIEKYyJa HICATBLHOrO ra3a MMEET CKOPOCTb,
OTIIMYHYI0 OT 1v He Ooree, yem Ha 1%7?
2 B

3aoaua 2 «Ilepsoe nauano mepmoounamuku»

HekoTtopyro maccy a3ora cxkainu B 5 = 5 pa3 mo o0beMy OAMH pa3 aauabaTHdeckw,
JIpyroil pa3 u3oTepMmuuecku. HadambHOe cocTossHME B O0OMX clydasx oAuHaKoBo. Haiitu
OTHOIIEHHE COOTBETCTBYIOIIUX paboT, 3aTpaueHHBIX Ha CXKATHE.

3aoaua 3 «Bmopoe nauano mepmoounamuku,

YeTblpe MO UCAIBHOIO ra3a CHauaaa U30XOPHUECKU OXJIAJUIIH, a 3aTeM H300apruuecKu
pacliMpuiii Tak, 4TO TEMIIepaTypa Tra3a crajla paBHa NepBoHadanbHOW. HaliTm npupainenue
SHTPOTHH ra3a, €Clid €ro JaBJIeHHe B JaHHOM Ipoliecce M3MEHIIOCh B k = 4,5 pasza.

3aoaua 4 «Pacuem rnekmpocmamuieckux noJiei

ToHKoe nonykonbuo paguyca R = 20 cM 3apsaxeHo paBHomepHo 3apsagom g = 0,7 uKu. Haiitn
MOZY/1b HAaNPAXKEHHOCTU 31EKTPUYECKOrO MOAA B LEHTPE KPMBU3HbI 3TOTO NOAYKObLA.

3aoaua 5 «Inekmpuueckoe none 6 eewjecnee»

Konnencarop emkocthto C1 = 3 MK® ObuT 3apspKeH A0 Pa3HOCTH MOTeHIMaIoB Ui =
150 B wu coemuHeH cO BTOPHIM KOHACHCATOPOM E€MKOCThIO C2 = 2 MK®D , 3apspKeHHBIM JI0
pasHoctu noreHnmanoB Uz = 100 B . Haiftu 3apsang Aqg , mepeTekmuii ¢ miacTuH MepBOro
KOHJIEHCaTopa Ha BTOpoil. Kakasi mpu 3TOM BbIJIETUIIACh SHEPTUA?



3aoaua 6 «l[enu ROCMOAHHO20 IJIEKMPUUECKO20 MOKQA))

Tpu 6arapen ¢ DJICs1 = 12 B,s2 = 5 B n s3 = 10 B u 01MHAKOBBIMH BHYTPCHHUMH
compotuBieHussMu r = 1 OM , coeguHEeHB MeEXIy €000 OJHOMMEHHBIMU TOJIOCAMHU.
ComnpoTHBICHHE COCAMHUTEIBHBIX IPOBOJOB HHUYTOXKHO Majo. ONpenenuTh CHIIBI TOKOB,
UAYLIMX Yepe3 KakKIyro Oarapeto.

3aoaua 7 «ﬂeu.ﬂceuue 3APAHCEHHBIX HaCMUY, 6 IJICKMPUYECKOM U MACHUMHOM noJ1€é)

DJIEKTPOH JIBUKETCA B OJJHOPOJHOM MArHMTHOM Iojie ¢ uHAykuuedn B = 9 MTa mo
BHHTOBOH JIMHUH, paanyc KoTopod R = 1 cm ,amar h = 7,8 cm . Onpenenuts nepuon T
oOpaleHus IeKTPOHA U €0 CKOPOCTh V.

3aoaua 8 «Illocmoannoe maznumnoe noney

Mo ABYM ANMHHBIM NapanienbHbIM NPOBOAHMKAM TEKYT B MPOTUBOMNOJIOMKHbIX HANPaBAEHUAX TOKK
cunoii I1 = 34 An l, = 20 A. PacctoaHune mexagy nposogamu 1o = 0,3 M. OnpeaennTb MarHUTHYHO
WMHAYKLUMIO B TOUKe A, yaaneHHOM OT NepBOro 1 BTOPOro NpPoBOAHWKA COOTBETCTBEHHO HA PACCTOAHMSA
r=017mMmn r, =0,2 m.

3aoaua 9 «Inexmpomaznumnas UHOYKUUA)

TOHKMI1 MeAHbI NpoBOA Macco m = 1 I COrHyT B BUAE KBagpaTa M KOHLLbl ero 3aMKHYTbl. KBaapat
NMomMeLLeH B 04HOPOLAHOE MarHMTHoe nose ¢ uHaykumeit B = 0,34 Tu TaK, 4To €ro naoCKoCTb
coctasnaeT yron f = 30° ¢ AMHUAMKU UHAYKLMK nona. OnpeaennTb KOANMYECTBO 3/1eKTPUYECTBa ¢,
KOTOpOe NPoTeyeT No NPOBOAHMKY, €C/IM KBAAPaT, NOTAHYB 33 NPOTUBOMO/IOMKHbIE BEPLUMHBI, BbITAHYTb
B JIMHUIO.

3aoaua 10 «dnekmpuueckue Konebanus u nepemeHHbll MOK»

K cetu ¢ neiictByromum HamnpspkenneM U = 100 B nmoaximouniy KaTyuiky, HHIYKTUBHOE
comporuBienue kotopoi XL = 30 Om u umnenanc Z = 50 Om. Haiitu pa3HoCTh (ha3z MeKIy TOKOM
Y HaIlpsKEHUEM, a TAKXKE TEIIOBYIO MOIITHOCTb, BBIJEISIEMYIO B KaTYIIKE.

3 cemecTp
3aoaua 1 «llonapusayus ceemay

YacTruHO NOJSPU30BaHHbIN CBET MajiaeT Ha nosspusaTop. Ilpu nonoxxenun nonsipuzaropa,
COOTBETCTBYIOIIIEMY MUHHMYMY MPOITYCKaHHsI, MHTEHCUBHOCTh CBETa ocladisieTcss B § pa3 1o
OTHOIIICHHUIO K HayaJbHOU. YeMy paBHa CTeNeHb MoJsipu3aiy najatomiero ceera? [lormomennem
cBeTa npeHedpeyb.

3aoaua 2 «Humepgepenyus ceemogvix 6011

Cohepunyeckan NoBepPXHOCTb NAOCKO-BbINYKAOW JIMH3bl CONPUKACAETCA CO CTEKNAHHOM NAACTUHKOMN.
MpocTpaHCTBO MeXAy INMH30M U NNACTUHKOWM 3aN0NHEHO cepoyraepoom. MoKasaTenn npenomaeHus
JINH3bI, CEPOYr/Iepoa 1 NAACTUHKKN paBHbl cooTBeTcTBeHHO k1 = 1,5, k» = 1,63 n k3 = 1,7. Pagnyc
KpuBU3HbI chepuyeckoin noBepxHoCcTn AnH3bl R = 100 cM. OnpegennTb paguyc nATOro TEMHOIo
Ko/ibLa HbloToHa B oTparkeHHom ceeTe ¢ A = 0,61 MKM.

3aoaua 3 «/[uppaxyus ceemosvix 60



MeXay TOYeYHbIM MCTOYHUKOM CBETA M 3KPAHOM NOMECTUAM anadparmy C KpyribiMm OTBEPCTUEM,
paamyc KOTOPOro 1 MOXHO MeHATb. PaccToaHus oT anadparmbl 40 UCTOYHMKA M 3KpPaHa PaBHbl @ =
100cM 1 b = 125cM. OnpenenvTb ANVHY BOSIHbI CBETA, €C/IM MaKCUMYM OCBELLLEHHOCTU B LieHTpe
ANOPaKLMOHHOM KapTUHbI Ha 3KpaHe HabaogaeTca npu 1 = 1,00mm 1 cnepytolwmini mMakcumym npm
r2 = 1,29mm.

3aoaua 4 «Tennosoe uznyuenuey

OnpeaennTb, KAKOEe KOIMYECTBO SHEPTUM U3YyYaeT 32 1 MUHYTY abCcoNtOTHO YEPHOE Te0 C MOBEPXHOCTHU
naowWaablo 3 cM?, eC/IM M3BECTHO, YTO MaKCMMaJ/IbHas CNEeKTPaabHaA NNOTHOCTb €ro 3HepPreTMYecKom
CBETUMOCTU NPUXOAUTCA Ha ANMHY BOJIHbI B 600 HM.

3aoaua 5 «®omorgpexmy

OnpeaenvTb MaKCUMAIbHYIO CKOPOCTb Vyyax POTOSNEKTPOHOB, BbINETAIOWMX U3 METANNA NPU
obnyyeHnn potoHamu ¢ aHeprmnen € = 0,767 MaB.

3aoaua 6 «3ppexkm Komnmona»

OnpenennTb SHEPTUIO, MPUXOAALLYIOCSA Ha 3EKTPOH 0TAauM Npu addekTe KOMNTOHA, ecn pacceaHune
¢$oTOoHa npouncxoguT Ha yron 8 = /3. SHeprua ¢oToHa Ao paccesaHma s = 0,58 M3B. Mog Kakum
yrnom 6yaeT ABUraTbCA SNEKTPOH OTAAUN?

4 ceMecTp
3aoaua 1 «Bonnosvle ceéolicmea uacmuu

JlinHa BOJHBI M3Ty4aemMoro atoMoM (orona cocraBisier A = 0,6 MKM. Bpewms xu3uu
aTomMa B BO30yxJaeHHOM coctostHMM 7 = 10-8 ¢ . OmpenenuTte OTHOIIEHHE €CTECTBEHHOM
IIMPUHBI YHEPTETUYECKOTO YPOBHS K SHEPTUH, H3ITYUYEHHON aTOMOM

3aoaua 2 «Ilomenyuanvnasn ama»

HeiiTpon HaxoauTcst B OJHOMEPHOW O€CKOHEUHO ITyOOKOW MOTEHIMAIBLHON SIME IIUPUHOMN
[ =10719 M ¢ abCcoMOTHO HEMPOHUIIAEMBIMH CTeHKaMU. HaliiuTe HauMeHbIIYI0 Pa3HOCTh JBYX
COCEIHMX YHEPreTUYECKUX YPOBHEN HEUTPOHA.

3aoaua 3 «Teopusa bopa u uznyyenue amomoe»

OrmpeienuTh SHEPTUI0 W MOTEHIMAN HOHM3aluu WoHa Li'™", Haxomsmierocs B mepBOM
BO30Y>KI€HHOM cocTosiHMM. Kakol pomkHa ObITh SHeprus (OoToHA, YTOOBI OH BBIOMI M3 TaKOTrO
MOHA 3JIEKTPOH ¢ KuHeTndeckoi sueprueit T = 10 aB?

3aoaua 4 «Paouoaxmuenocmoy

AKTHBHOCTh HEKOTOPOTO paJHMOaKTHBHOIO Tperapara mamaer 3a 1 muHyty B 9 pas.
Onpenenuts cpeHee BpeMs KU3HM SiZiep 3TOTO MpernapaTta U ero nepuoj noiaypacnaga. Kakosa
BEPOSITHOCTh TOTO, YTO AJIPO PacHaeTcs 3a MPOMEKYTOK BpEMEHHU, paBHbIi 3 ¢?

3aoaua 5 «uepzus ceazu a0pa»

BI:I‘II/ICJ'II/ITI: B ATOMHBIX €AMHHUIIaAX MACChI Maccy smpa nu MaCCY aToMa n30ToIIa I_[I/IpKOHI/ISI
fOer , €CJTM €T0 yJieTbHas SHepTHsl cBsi3u cocTaisieT 8,70 M»aB Ha 1 HykIOH.



3aoaua 6 «Aoepnvie peakyuu

Hanwucatb HepocTaowee obo3HadyeHue B peakumn 10 B(k, x)7 Li , npoTeKatoweit B pesynbrarte
B3aMMOAENCTBUA O4YeHb MeaNeHHbIX HEMTPOHOB C NOKoAWMMUCA Aapamn 6opa. HaiiTn KuHeTuyecKkme
3HEepPrmun NPoaYyKTOB peaKLuun.

MNepeueHb NabopaTopHbIX paborT:

1 ceMecTp
1. 1. p. Ne 1 «lMprMmeHeHMe 3aKOHOB COXPaHeHWA A5 OnpesesieHUs CKOPOCTH NosieTa Nyamn»

2. /1. p. Ne 3 «OnpegeneHre MOMEHTOB MHEPLMM TEN C MOMOLLLbIO KPYTUALHOTO MaAaTHUKa. MpoBepKa
Teopembl LLTeMHepa»

3. /1. P. Ne 4 «UccnepoBaHuMe BpalaTe/IbHOMO ABUXKEHWS TBEPAOTrO Te/a BOKPYr HEMOABUXKHOM OCU»
4. NN. p. Ne 5 «OnpeaeneHne xapakTepucTmk 3aTyxatowmx KonebaHuii pusnMyeckoro maaTHMKa»

5. /1. p. Ne 7 «OnpefeneHne CKOpoCTu 3ByKa B BO34yXe METOA0M CTOAYEN BOSIHbI»

2 ceMmecTp
1. 1. p. Ne 11 «MN3y4eHmMe cTaTUCTUHYECKMX 3aKOHOMEPHOCTEN»
2. 1. p. Ne 14 «OnpepgeneHune nokasartens agnabatbl y metogom KnemaHa v [lesopma»
3. /1. p. Ne 15 «[TpoBepKa 3aKOHa BO3pacCTaHWUA SHTPONUN»
4. J1. p. Ne 23 «PacwmnpeHune npeaena nsmepeHna amnepmeTpa U BONbTMETPA NOCTOAHHOMO TOKa»
5. /1. p. N2 26 «M3mepeHne eMKOCTU KOHAEHCAaTOPOB MOCTOBbIM METO40M»
6. /1. p. N2 27 «M3yyeHme pe3oHaHCa HaNPAKEHUN»

7. 71. p. Ne 28 «OnpeaeneHne NHAYKTMBHOCTU COIEHOMAA MU MarHUTHOM NPOHULLAEMOCTH
deppomarHeTUKa»

3 cemecTp

1. /1. p. N2 32 «OnpeaeneHune paanyca KpMBM3HbI IMH3bI M MONOCHI NPOMYCKaHUA CBETOOUAbTPA C
NomoLLbto Konew, HbloToHa»

2. /1. p. Ne 34 «OnpegeneHne ANNHbI CBETOBOM BOJIHbI U XapaKTePUCTUK ANbPaKLMOHHOM pelleTKn»
3. /1. p. Ne 35 «OnpeaeneHne KOHLEHTPALMM PAacTBOPOB Caxapa M NOCTOAHHOM BpaLLeHUsA»

4. N. p. Ne 36 «CHATME BO/IbTaMNEPHbIX XapaKTEPUCTMK GOTOINEMEHTA U ONpeaesieHne ero
YyBCTBUTENILHOCTUY

5. /1. p. N2 36A «MUccnepoBaHue xapakTepPUCTUK BaKyyMHOro GpoTosnemeHTa»

6. /1. p. Ne 37 «M3y4yeHmne 3akoHa CtedaHa-bonbumaHa. OnpegeneHme 3aBUCMMOCTU SHEPreTUYECKOoM
CBETMMOCTU HarpeToro Tesia oT TeMnepaTtypbi»

4 ceMecTp



1. /1. p. N2 42 «M3yyeHune cnekTpa nsnydyeHma atoma sogoposaa. OnpegeneHue rnaBHbIX KBaHTOBbIX
yncen Bo36YKAEHHbIX COCTOAHUI aTOMa BOAOPOAA»

2. /1. p. N2 44 «N3yyeHmne aNeKTPUYECKMX CBOMCTB TBEPAbIX TENY
3. /1. p. N2 51 «M3yyeHne 3aKOHOMEPHOCTEN a-pacnaga»

4.J1. p. N2 52 «M3yyeHne cnekTpa raMmma-n3nyvyeHna paguoakTUBHbIX 3/IEMEHTOB»
MNepeyeHb BONPOCOB K KONJIOKBUYMaM:

1 ceMecCcTp

KuHemamuka nocmynamenbHo20 u epawjamenbHo20 O8UMEHUA

1. TMoHATMe paguyc-BeKTopa, CKOPOCTU U YCKOPEHMA MaTepuasibHOM Touku. CpegHue 1
MrHOBEHHbIe Be/IMYUHDI.

2. [Mpamaa n obpaTHaa 3aga4M mexaHWKU. Ponb HavyanbHbIX ycnosuit. MNepemelleHne U
NPOMNAEHHbIN NYTb.

3. [BuXKeHue No OKPYKHOCTW. Yron NoBOpOTa, Yr/10Bad CKOPOCTb U yrioBoe yckopeHue. CBA3b
YINI0BbIX M IMHENHbIX BEIMUYUH.

4. KpuBoanHelHoe aBuKeHWe. TaHreHuMasbHOe UM HOpPManbHOe YycKkopeHue. [losHoe
YCKOpeHue. Yron mexKay CKOpOCTbo U YCKOPEHUEM.

5. WHepumanbHblie cuctembl oTcyeTa. MpuHUMN oTHOocuTenbHOoCcTU Fanunes. MpeobpasoBaHusa
Mannnes.

JAuHamuka nocmynamesnbHO20 U epawamesibHO20 dsuxceHun

1. ToHsTHe cunbl, Maccbl U MMNyAbca. MNpuHUMN cynepnosnymn.

2. 3aKoHbl HbtoToHa. OCHOBHOM 3aKOH ANHAMMKM NOCTYNATEIbHOrO ABUMKEHUA.

3.  MOMEHT Mmnyabca U MOMEHT CUJIbl OTHOCUTEIbHO TOYKU. OCHOBHOE YpaBHEHME ANHAMUKMN
BPaLLATENbHOIO ABUXKEHMUS.

4. BpaleHne BOKpYr HENOABMXKHOM ocu. MOMEHT MHepunKn TBepaoro Tena. Teopema
LUTenHepa.

5. AHa/0ormMa xapakTepucTuK 1 ypaBHEHMI NOCTYNaTe/IbHOrO M BPALLATEIbHOIO ABUKEHUS.

3aKOoHbI cOXpaHeHUs 8 MeXaHUKe

1. WHuTerpansl gBuKeHUs. CBA3b 3aKOHOB COXPAHEHUA C CUMMETPUAMM MPOCTPAHCTBA U
BpEeMEeHU.

2. 3aMKHyTas cucTema. 3aKOH COXpaHeHMs NOHOro MMMY/1bca CUCTEMbI TEN.

3. 3aKOH COXpaHeHMUs MOJIHOTO MOMEHTA MMNYAbCa CUCTEMbI TeN. [BUXKeHue B LeHTpabHOM
none.
PaboTa U MOLLIHOCTb. KMHeTUYecKana sHeprua NocTynaTeibHOro 1 BpalaTeibHOro ABUMKEHUA.
KoHcepBaTMBHbIe U AUCCUNATMBHbIE CUbl. PaboTa KOHCEPBATMBHbIX U AMCCUNATUBHbIX CUI.
MoTeHuManbHan sHeprua. 3aKOH COXPaHEeHUA NOJTHOM MeXxaHUYeCKOn sHeprumn.
CBA3b MeXKay CUI0M U NOoTeHLUMa bHOM sHepruei. [1ga cnocoba onucaHns B3aMMogenCcTBUS.

CoyaapeHue Asyx Ten. YNpyrun u Heynpyruii yaap.

© N U A

MexaHu4yecKue KonebaHusa

YpaBHeHWe rapMoHUYeCcKMX KonebaHnn 1 ero peLueHue.
XapaKTepuCTUKKN KonebaHuit (amnamTyaa, 4actoTta, HayanbHas ¢asa).
MaTtemaTtnyeckuii u GU3NYECKNt ManTHUKN.

CnoskeHune rapmoHNYeCcKUX KonebaHnin 04HOro HanpasaeHus. bueHus.

PwnNE



5. CnoxKeHue nepneHaMKyNApHbIX KonebaHuit. durypbl Jinccay.

6. YpaBHeHMe 3aTyxaloLmx KoebaHuii 1 ero pelLeHue.

7. XapaKTepuCTMKKM  3aTyxalowmx KonebaHui  (Bpems  penakcauuu, norapudmmyeckui
OEeKpeMeHT, A06pOTHOCTb).

8. JHeprua rapMoHMYECKMX U 3aTyxatoLWwmx KonebaHui.

9. BbIHYXXAeHHble KonebaHus. PesoHaHc.

Ynpyaue 80nHebl

1. MNonepeyHble N NPOAOAbHbIE BOHbI. XapaKTEPUCTMKM BeryLen ynpyron BosHbI.

2. CKOpOCTb pacnpocTpaHeHMA ynpyrux BoJH.

3.  Knaccudumkauma sonH no popme BONHOBOM NoBepXHOCTU. MN0cKas, chepuyeckan u
LMAMHOPUYECKana BOJTHA.

4. BoOnHOBOE ypaBHEHWe. YpaBHEHWUE Ny4a, ypaBHEHWE NIOCKOMN BOJIHbI, BOJIHOBOE YpPaBHEHME B
obuwem Bnae

5. HanoxeHue ynpyrux BosH. CTosyas BoJIHa U ee 0COBEHHOCTH.

6. KonebaHue HaTAHYTOMN CTPYHbI.

CneyuanvHasa meopua omHocumesnbHocmu

IToctynarel DiHIITENHA.

3aMmeyIeHUe BPEMEHH.

JlopeHueBo cokpaiieHue JJIMHBI.

PenstuBucrckue naBapruantsl. UHTEpBa.
PenaruBucTCKHN UMITYJIBC.

ITonnas sHEeprus U 3HEPrus MOKOS YaCTHULIBI.

CBs13b Macchl, JHEPTUU U UMITYJIbCA.

3aKOHBI COXPAHEHUSI IPU PEIATUBUCTCKUX CKOPOCTSIX.

NN E

2 cemecTp

Knaccuvyeckaa cmamucmuka

1. Makpocuctema. CTaTUCTMUECKUIA UM TEPMOAMHAMMYECKUA Noaxodbl K  ONWCaHMUIo
MaKpocucTem.

2. [ncKpeTHblt Habop BennumH. MoHATNE BEPOATHOCTU U CPEAHEN BENNUYMNHBI.

3. HenpepbiBHbIA Habop BeAMUYMH. DYHKLMA pacnpeseneHnn caydyanHoW BeNUYMHbI U ee
cBoicTBa (PU3MYECKUIA CMbIC/, PacyeT BEPOATHOCTEN, YCA0BME HOPMUPOBKM, PACYET CPEeAHNX BENNYMH).

4. PacnpegeneHne MosaeKya No NpPoeKkuuam ckopocTteit. PacnpeaeneHue laycca.

5. PacnpegzeneHvie mosiekya no MoZynt cCKopocTu. Pacnpegenernvne Makcsenna.

6. Hanbonee BepoATHas, CpefHAA U CpeLHEKBALPATUYHANA CKOPOCTY.

7. PacnpegeneHve MONEKY/N WAEANBLHOTO rasa Mo BbICOTE B MOJE TAXKECTU 3eMN.
Pacnpeaenexune bonbumaHa. BapomeTpuueckas ¢opmyna.

MKT u nepeoe Ha4yasn0 mepmoOUHAMUKU

1. Mogaenb ngeanbHoro rasa. JasneHue n Temnepartypa c Touku 3peHna MKT. YpaBHeHue
COCTOAHWA MAEeaIbHOrO rasa.

2. ToHsTMe cTeneHel cBob6oabl Mosieky/bl. Teopema 0 paBHOpACNpeaeNeHnn SHePrumn no
cTeneHAm cBoboapbl.

3. BHYTpeHHAA 3Heprus Kak GyHKLMA COCTOAHMUA CUCTEMDI.

4. PaboTa Kak ¢yHKLMA npouecca.



5. TlepBoe Ha4yano TepMOMHAMUKMU.

6. W30TepmMmunyecKkuit, N30Xopu4ecKmin U n3obapuyecKkmii npoLeccsl.

7. Apamabatmyeckuin npouecc. YpasHeHue lMNyaccoHa. MonmMTponuyeckme npoueccsl.

8. TMoHATHe TensoemKocTU. MonsApHada v yaenbHaa TenjaoemKocTu. TenaoemKocTb npu
nsonpoLeccax.

nekmpocmamud4yecKoe nosne

1. Cwunbl B npupoge. Ponb 3/1eKTPpOMarHMTHOro B3aMmoaencTams.

2. JneKTpocTaTuyeckoe nose. dNeKTpudeckunin sapaa. CBoMcTBa 3N1eKTPUYECKOoro 3apaaa. 3akoH
KynoHa.

3. HanpAXeHHOCTb 3NeKTPOCTaTUYeCcKOoro nons.

4. TpuUHLMN cynepnosnumm sNeKTPOCTaTUYECKMX NOAEN A4 ANCKPETHONO U HENPEPbLIBHOMO
pacnpegeneHna 3apanos.

5. T1oTOK BeKTOpa HanpAa*KeHHOCTM 31eKTPoCTaTUYeCcKoro nona. Teopema Maycca.

6.OoTEeHUMaNbHOCTb 3NEKTPOCTAaTUYECKOro nonsd. MpuHUMN cynepnosmummn gna noTeHumana.

7.PaboTa no nepemMelLeHMIo 3apsaaa B 31EKTPOCTaTUYECKOM none. Teopema o UMpPKyIAaLuUK.

8.CBA3b MeXKAY HAaNPAXKEHHOCTbIO M NOTEHLMANIOM.

9. TeomeTpunyeckoe onucaHune nona. CUnoBble AMHUN. DKBMNOTEHLMAbHbIE MOBEPXHOCTU.

Auanekmpuku u ﬂpOBOdHUKU 8 3/1IeKmpu4yecKom nose

1. 3SnekTpuyeckuit Annonb. ANNONbHbIN MOMEHT.

2. DneKTpu4yecKoe noJie B gManekTpuke. Monapusauma ousaneKkTpmka.

3. BeKTOp 3/N1eKTpMYEeCKOro cMmeLeHunsa. [IManekTpuyeckasa NpoHMLAEMOCTb BelLecTBa. Teopema
laycca Ana oManeKkTpuKoB.

4. YcnoBuA Ha rpaHuue pasgena AsyxX AN3EKTPUKOB.

5. DneKTpoemKoCTb yeaMHEHHOrO NPOBOAHMKA.

6. KoHgeHcaTop. D1eKTPOEMKOCTb NIOCKOro, chepmnyecKkoro u LUANHLPUYECKOTO
KOHAeHcaTopa.

7. CoeAnHeHWe KOHAEHCAaTOPOB.

8. DHepruAa 3apAKeHHOro KoHaeHcaTopa. [MA0THOCTb SHepPrMn SNEeKTPUYECKoro NonA.

9. BkAwoyeHue KoHAEHCATOPa B 3IeKTPUYECKUe uenu.

MocmosHHbIli 3nekmpuvecKuli Mok

1. dnekTpuyeckuit ToK. MNOTHOCTb TOKA. YpaBHEHWE HENPEPBLIBHOCTHU.

2. 3akoH Oma B guddepeHumanbHol popme.

3. 3aKkoH Oma B UHTerpasbHoli dopme A1a O4HOPOLHOTO YHaCTKA Lenn. dNeKTpruyeckoe
Hanps»KeHwue.

4. ConpoTtusneHue npoBogHuKa. CoeanHeHNe CONPOTUBNEHUA.

5.  3akoH Oma ana HeogHOPOAHOrO yyacTka uenu. CtopoHHue cunbl. 34C.

6. [MMpasuna Kupxroda ana pacyeta pa3BeTBAEHHbIX LLenei.

7. PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOrO TOKa. 3aKoH [xkoyna-fleHua.

8. [lepexoaHble npouecchbl B LLenn ¢ KOHAEHCAaTOPOM.

MazHumHoe nosae u aneKmpoma2HUMHAA quyKuun

1. EAWHasa npupoaa 31eKTPUYECKOro U MarHUTHOTO NOAA.

2. WUCTOYHUKM MarHUTHOro nona. MarHuMTHoe nose ABMKYLLLeroca 3apaja U NpoOBOAHUKA C
TOKOM. 3akoH bno-CaBapa.

3. TOTOK M UMPKYNALMA BEKTOPA MHAYKUUM MarHUTHOTo nons. Teopema laycca n teopema o
LMpPKYyNALUN.

4. Cwuna JlopeHua. [IBuxeHune 3apaKeHHON YacT1Lbl B MAarHUTHOM Mone.

5.  Cwna Amnepa.



6. MarHuTHOe none B BewecTse. HamarHMYeHHOCTb.

7. HanpsakeHHOCTb MarHUMTHOro nNoasA. MarHMTHaA NPOHULAEMOCTb BeLLeCcTBa. JMamarHeTMkm m
napamarHeTuKu.

8. ®deppomarHeTukn. dPnsnyeckana npupoaa ¢peppomarHeTmsma.

9. 3aKOH 3/IeKTPOMarHuMTHo nHaykumm ®apages. Mpasuno fleHua. BuxpeBoe anekTpuyeckoe
none.

10. AsneHune camomHAyKuMn. NHAYKTUBHOCTL. ConeHona,.

11. DHeprma KOHTypa C TOKOM M MAarHMTHOro NoAA.

Snekmpuyeckue KonebaHus u nepemeHHbIili mok

KonebatenbHblit KOHTYP. MexaHW3m BO3HUKHOBEHMA SNEKTPUYECKUX KonebaHuiA.
JHeprua sneKkTpuyecknx konebaHui.
3aTyxatowme KonebaHmA. XapaKTepPUCTUKM 3aTyXatoLmxX KonebaHui.
Posib aKTMBHOIO CONPOTMB/IEHUSA B KONIe6ATENbHOM KOHTYpE.

5. BbIHy*KAeHHble KonebaHuA. BeKTopHan agnarpamma HanpaxKeHui. PesoHaHc Toka.
Pe3oHaHCcHaA yacToTa.

6. CooTHoweHMe dpa3 MmexKay BHELHUM HamnpaXeHUEM, CUAO0M TOKa U HAaNPsAXKEHNEM Ha
PasINYHbIX 3IeMEHTaxX LLenu.

7. TepemMeHHbIN TOK. UHAYKTMBHOE M EMKOCTHOE conpoTuBeHune. NosHoe conpoTMBaeHUe
Lenu nNpu nepemMeHHOM TOKe.

8. [eicTBytowme 3HaYEHMA CUbI TOKA U HanpaxeHUA. MOLWHOCTb Npy NepeMeHHOM TOKe.
KoadpdmumneHT mowHoCTH.

PN PE

3 cemecTp

AnekmpomazHUMHbIe 80sHbI

1. TnocKas 3NeKTPOMarHUTHaA BOJIHA U €€ OCHOBHbIE XapPaKTEPUCTUKM.

2. LWKana 3neKkTpomarHuTHbIX BosIH. OcoOBeHHOCTU ONTUYECKOrO AMana3oHa.

3. EcTecTBeHHbI M NOAAPM30OBaHHbIN cBET. Buabl nonsapusaumnmn. CteneHb NoaapusaLmm
YaCTUYHO NOJAPM30OBAHHOIO CBETa.

4. 3akoH Mantoca.

5. Nonapusauma npu oTparKeHUU U NPEIOMAEHUM CBETA Ha FPAHMLLE Pa3aena ANS/IEKTPUKOB.
Yron bptoctepa.

6. [BoliHOe nyyenpenomseHune. YCTponcTeo npmsmbl Hukons.

7. ONTMYECKW aKTUBHbIE BeLLLeCcTBa. BpalyeHne ni1oCKoCTU NoaapusaLmmn ceeta npu
NPOX0XAEHMM Yepe3 ONTUYECKM aKTUBHYIO cpeay.

UnmepdpepeHyus ceemosbix 807H

1. NoHAaTMe uHTepdepeHumnn. MpUHLMN cynepnosmummn 418 CBETOBbIX BOAH. Habatogaembie 1
HeHabaogaemble BEIMUYUHDI.

2. KorepeHTHble U HeKOrepeHTHble BOIHbI. CIOXKeHNe MHTEHCUBHOCTEN B Cyvae
HEKOrepeHTHbIX U KOrepeHTHbIX KonebaHui.

3.  Ycnosua ycuneHua n ocnabneHnsa cBeta B 3aBUCMMOCTM OT Pa3HOCTU $a3 MHTepdepupyowmx
BOJIH.

4. OnTMYeckuit NyTb CBETOBOrO /iyda. CNocobbl USMEHEHWA ONTUYECKOTO MyTW CBETOBbIX BOJIH.

5. CBA3b ONTUYECKOM PAa3HOCTM X0A4a ABYX BOJIH C Pa3HOCTbIO $as. Yc10BMA MakCcUmyma u
MWHUMYMA UHTEPEPEHLLMM B 3aBUCMMOCTM OT ONTUYECKOMN PasHOCTM Xo4a.

6. Cxema lOHra. Ycnosua HabntogeHua nHtepdepeHumn. KoopamHaTbl CBET/bIX M TEMHbIX M0OA0C
Ha 3KpaHe.

7. WHTepdepeHLMsa B TOHKMUX NAEHKaX B OTPAXKEHHOM M MPOXOAsALLEM CBETE.

8. Cxema gna HabnogeHua Konew, HotoToHa. Pagmycbl CBET/bIX M TEMHbIX KOJEL, B OTPaYKeHHOM
M NPOXOAALLEM CBETE.



Audpakyus u ducnepcua caemoabix 80/H

1. AsneHue andpakummn. OcobeHHOCTb aMdpPaKLMKN CBETOBbIX BONH. Audpakuma OpeHens un
®payHrodepa.

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

3.  Aundpakuyma PpeHens Ha Kpyrnom otBepcTun. 3oHbl PpeHens.

4. JAudpakumna ®payHropepa Ha y3KOM NPAMONNHENHOMN LLeAn. YCI0BUA MaKCUMYMA U
MWHUMYMA. 3aBUCMMOCTb MHTEHCUBHOCTU CBETa OT yrna Andpakummn.

5. [OndpakumoHHasa peweTka. OCHOBHbIE XapaKTePUCTUKN ANPPAKLMOHHOWN peLleTKn. YcnoBus
rNaBHbIX MaKCUMYMOB Y MMHUMYMOB U 1062BOYHBIX MMHUMYMOB.

6. Yrnosasa guMcnepcus U paspeluatollan cnocobHOCTb ANPPAKLUOHHON pPeLLETKM.

7. [Oudpakuma Ha NpoCTPaHCTBEHHOM peLLeTKe.

KeaHmoeas npupoda uznyyeHus

TennoBoe nsnyyeHme abcontoTHO YepHoro Tena. 3akoH CredaHa — bonbumaHa.
3aKoH cmeweHua BuHa. f'mnoTtesa lMNaaHKa.

SHeprua n umnynbc GoToHa. JasneHune ceeTa.

doToadpdekT. 3akoHbl PoToapdeKTa. KpacHada rpaHmua ¢oToadpdekTa.
dopmyna IMHWTENHA. PENATUBUCTCKUIN N HEPENATUBUCTCKNIN GOTOIDPEKT.
TopMO3HOEe pPeHTreHOBCKOoE M3NyYeHme.

3ddekt KomnTtoHa. Popmyna KomnTtoHa.

KopnycKynapHo-BONHOBOW Ayanv3m cCBeTa.

O N R WNE

4 ceMecTp

SnemeHMbl KBAHMOBOU MeXaHUKU

BonHoBble cBOMCTBaA YacTuL,

[OnunHa BonHbI ae bpoiina. IKcnepMmeHTabHOE NOATBEPHKAEHME.

MpuHUMN HeonpeaeneHHocTu Mei3eHbepra. CoOTHOLWEHME HeonpeaeleHHOCTEN.
BonHoBasA GyHKUMA M ee CBOMCTBA.

OcHoBHas 3aZa4a KBAHTOBOWN MexaHWKKU. YpaBHeHWe LLpéanHrepa.

Yactuua B noTeHuUuManbHom sme. KBaHTOBaHME SHEPTUM.

MpoxorKaeHue YacTULbl Yepes NOTeHLMaNbHbIN 6apbep. TYHHENbHbIN 3 dEKT.

NoupspwneE

CmpoeHue u usnyyeHue amomoe

MNnaHeTapHaa mogenb aToma. lMoctynatel bopa.

N3nyyeHne aToma BOAOPOAA M BOAOPOAONOAOOHBIX CUCTEM.

CnekTpanbHble cepun. dopmyna banbmepa.

CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKOH Mo3nu.

KBaHTOBble UMCNA, XapaKTepuM3yloLLMe NONOXKEHNE SNEKTPOHA B aTOMe.

KBaHTOBaHWe 3Heprum n MOMeHTa MMNyabca.

CnuH anekTpoHa. MoAHbIA MOMEHT 3N1EeKTPOHa.

Cxema aHepreTMyecKkux ypoBHel atoma BOAOPOAaA.

3anosHeHMe 3NEKTPOHHbIX 060/104EK B MHOTO3/IEKTPOHHbBIX aToMax. MpuHuun Mayau.

LN R WNR

Keanmoeas cmamucmuka u 3ﬂ6Kmp0ﬂp0606HOCI‘nb meepdblx men

1. MpuHUKMN TOXKAECTBEHHOCTU OAMHAKOBbIX YaCTULL,.

2. Bo30HbI U pepmmroHbl. TpM BUAA CTaTUCTUKU: Knaccuyeckan, bose-diHwTelHa u
depmu-Anpaka.

3. CBob6OAHbIE 3/IeKTPOHbI. IHeprua depmu.



30HHaA TEeOpUA TBEPAbLIX TEN.

3J'IeKTp0I'IDOBOAHOCTb nonynposoaHMKOB. 3aBnCMMOCTb npoBOOANMOCTU OT TEMNEPATYPBbI.
CobcTBEeHHan u npnmecHaa NnpoBoaAMMOCTb NONYNPOBOAHUKOB.

3!16KTp0I'IpOBOAHOCTb MeTannoB. 3aBUCUMOCTb conpoTmnBneHnA OT TemnepaTtypeobl.
fABneHune CBEPXNPOBOANMMOCTU. KBaHTOBaA TEOPUA CBEPXNPOBOANMOCTU.

©® N vk

AmomHoe s0po u ocobeHHOCMuU paduoaKmueHbIx pacnados

1. fABneHue pagMoaKkTMBHOCTU. OCHOBHOM 3aKOH PaAMOaKTUBHOIO pacnasa.

2. CocTaB M XapaKTePUCTMKM aTOMHOIO aapa. AgepHble cunbl. KanenbHaa n o6onoveyHas
mogaenu agep.

3.  Macca v sHeprua cBAsu agpa. YaenbHaa sHeprua cBAsu.

4. fApepHble peakuuun. JHeprus aaAepHoON peakumm.

5. YpaBHeHWe 1 3HepreTMyeckoe ycaoBue o-pacnaaa. TyHHenbHbIN 3ddeKT npu a-pacnage.
CnekTp o-4yactumy,

6. XapaKTep crnekTpa y-u3nydeHus. Mpoueccbl B3aMMOAENCTBUA Y-KBAHTOB C BELLECTBOM.

7. Tpwv Buaa B-pacnaga. dHepreTMyeckuii cnektp B-yactuu,. M'mnoTesa HEUTPUHO.

8. 3aKoHbl coxpaHeHua npu B-pacnage. JlenToHbl. JlenToHHbIV 3apAag,.



Ipuioxenne 2

OueHovHbIe CPeACTBA 1Sl IPOBEAeHHsI MPOMEKYTOUYHOM aTTecTAlNU

a) HnannpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHbIC CpEeACTBA AJIA IIPOBCACHUSA l'[pOMQ)KyTO‘lHOi;I aTTreCralnum:

Kon

Nunukatop 10CTHXKEHUST KOMIETEHIIMT
WHAUKATOpa

OueHouHble cpeAcTBa

OIIK-1 Cnoco6en ucnoIb30BaTh MOJIOKEHHS, 3AKOHbI H METO/Ibl €CTECTBEHHbIX HAYK M MATeMATHKM /IJIsl pellIeHNs 32124 HHKEeHEePHOM 1eATeJIbHOCTH

OIlIK-1.1 [Ipumensier pusuveckrie 3aKOHBl U MaTeMaTH-
YECKUE METOJBI JUISl PEIICHUS 33]1a4 TeOPETH-
YEeCKOT'0 M MPHUKJIAIHOTO XapaKTepa

Ilepeyens TeopeTHYECKHX BONMPOCOB K IK3aMeHAM:

1 cemectp

1. Kunemaruka nocrynaTenbHOro aBHkeHUs. CriocoObl OnMcaHus ABUKEHHUS MaTepU-
anbHOM ToYKU. [IoHATHE pagnyc-BEKTOpa, CKOPOCTH U YCKOPEHHUSI.

2. Ilpsimast n oOparHas 3aqaun MexaHUKU. Pons HauanbHbIX ycnoBwid. [lepememenue u
PO ICHHBIN Ty Th.

3. JIBmkeHHE MO OKPYKHOCTH. YTOJI TIOBOPOTA, YIJIOBasi CKOPOCTh M YTIIOBOE YCKOpE-
Hue. CBA3b YIVIOBBIX U JINHEHHBIX BEJINYHUH.

4. KpuBonuHeiliHOe IBWKeHHE. TaHTEHIMAIbHOE U HOpMalbHOE yckopeHue. IlonHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. HuepumanbHble cuctembl oTcueTa. [IpMHINI OTHOCUTENBHOCTU U MpeoOpa3oBaHU
lNanunes. MHBapHUaHTHI KIIACCUYECKON MEXAHUKH.

6. [Ilomarme cmibl, Maccel M UMIyJbca. [IpuHIMN cymeprnosuiui. 3akoHbl HblOTOHA.
OCHOBHOI 3aKOH AMHAMUKH ITOCTYNATEIbHOIO ABUKECHHUS.

7. MoMeHT uMIyjibca U MOMEHT CHJIbl OTHOCUTEIbHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMUKH BPAILATEeIIbHOIO JBUKEHUS.

8. Bpamenue BOKpyr HEMOJABM)XKHOM ocu. MoMeHT mHepIuu. PacueT MOMEHTOB HHEp-
nuu npocteix Teil. Teopema Lllrelinepa.

9. Bunsr aBmwkeHHs TBepaoro Tena. [IprMeHeHne OCHOBHBIX 3aKOHOB ITOCTYTIATEIBHOTO
Y BpaIATEJIbHOTO ABWKEHMS U1 OIIUCAHUsl JUHAMUKHU TBEPAOIO Tea.

10. Hnurerpansl nBuxenus. CBA3b 3aKOHOB COXPAHEHUSI MEXaHUKU C CHMMETPUSIMH TPO-
CTPAHCTBA U BPEMCHHU.

11. Wmmynbce cucteMsl Tel. 3aMKHyTasi CUCTEMA. 3aKOH COXPaHEHUs UMITyJIbca.




Kon
WHIUKaTOpa

Nunukatop 10CTHXKEHUS KOMIETEHLIUA

OueHouHsble cpeacTBa

12. MoMeHT uMIysIbca CUCTEMBI Tel. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.

13. Pabota u momHocTh. Teopema 0 KUHETHYECKOW IHEPTUH.

14. Kunerndeckas 3Heprus NOCTyNaTeIbHOIO U BPALIATEIbHOTO JBUKEHUS.

15. AHanorus XxapakTepUCTHK M ypaBHEHUM MOCTYNAaTEJIbHOI'O M BpAIIATEIbHOIO JABH-
KEHU.

16. KoncepBaTuBHBIC U AMCCUTIATUBHBIE CHIIBI. Pab0oTa KOHCEpBATHBHBIX U AMCCUIIATHB-
HBIX CHJI.

17. TlotenumanpHas 3HEprus. 3aKOH COXpaHEHUs OJTHOW MEXaHUYECKOW SHEPrUH.

18. JIBa cmocoba onucaHusi B3auMoJelcTBus. J[BuKeHne 4acTHLbl B OJJHOMEPHOM CTa-
HuoHapHOM 1osie. CBsI3b MKy CHIJION M MOTEHIIMAIbHOM dHEpruei.

19. Coynapenue nByx Ten. Ypyruil 1 Heynpyrui yaapsl.

20. T'apmonuueckue konebOanus. Pemenne ypaBHeHUs] TaApMOHUYECKUX KoeOaHuH. AM-
IUTMTY 1A, 4aCTOTa, HayaJlbHas Qasa.

21. MaremaTnueckuii 1 GU3NIECKUN MATHUKH.

22. CnoxeHue rapMOHHYECKUX KoJIeOaHUsl OJJHOTO HarpaBieHus. buenus.

23. CrnoxeHne IepneHIUKYIIPHBIX Konebanuii. @uryps Jlnccaxy.

24. 3aryxaromue kojeOaHUs. YpaBHEHHE 3aTyXalOUIMX KojleOaHUH U ero perieHue. Xa-
PaKTEPUCTUKH 3aTyXaHMUsL.

25. DHeprus rapMOHMYECKHX M 3aTyXaloIIUX KoleOaHUH.

26. BpiHyxneHHbIE KoneOaHus. 3aBUCUMOCTh aMIUIUTY/ bl KOJIEOaHUH OT CBOMCTB KoJe-
OaTeNbHOW CHCTEMBI M BBIHYKIAIoMIEeH Cuilbl. Pe3oHaHc.

27. Ob6mee noustue o BonHax. Kiaccudukarms BoiH. XapakTepUCTUKH Oeryiei Boi-
HBL

28. BomHOBOE ypaBHEHHE. YpaBHEHHWE JIyda, TUIOCKOW BOJHBI M OOOOIICHHBIN Ciydait
BOJIHOBOTO YpaBHEHUS.

29. IInoTHOCTH MOTOKA 3HEPTHH Oerymiel BoHbL. CKOPOCTh PaCpOCTPAHEHUST YIPYTUX
BOJIH B Pa3jIM4YHBIX CpPElax.

30. Hanoxxenue ynpyrux BoiH. Ctosuas BoJIHA U ee ocoOeHHOCTH. Konebanue HaTsHY-
TOH CTPYHBI.

31. Iloctynatel DiiHmTeliHa. HapymieHne OMHOBPEMEHHOCTH COOBITHHA. 3aMeIeHUE
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Nunukatop 10CTHXKEHUS KOMIETEHLIUA

OueHouHsble cpeacTBa

BpeMeHH. JIOpeHI1IeBO COKpaleHHe UTUHBI.

32. TlpeobpazoBanus JlopeHna. PensaTuBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTEH.

33. PenaruBucrckue nHBapuaHThl. IHTEpBaI.

34. PensituBucTCKUi UMIyJbC. CBsI3b MAacChl, JHEPTUU M UMITYJIbCA YaCTUIIBI. DHEPTUs
MOKOs1. 3aKOHBI COXPAHEHUS IIPU PEIISITUBUCTCKUX CKOPOCTSIX.

2 cemecTp

1. Omnucanue makpocuctem. [loHsATHE BEpOSATHOCTU M cpeAHe BenudyuHbl. DyHKIUSA
pacnpeeseHus Cly4aiiHON BeJINYUHBL. Pacnpeenenne MoJIeKyJl 0 MPOEKIHUSAM CKOPOCTEN.

2. Pacnpenenenne Monekyn Mo Moayito ckopoctu. Hambornee BeposiTHAsA, CpenHss H
CPEIHEKBAIpaTUYHAs CKOPOCTH.

3.  Mogens naeanbHOTO Ta3a. JlaBneHne U TeMIeparypa ¢ TOYKH 3pEHUsT MOJIEKYJIISIPHO-
KMHETUYECKOW TEOpUHU. Y paBHEHUE COCTOSIHUS NIEAIBHOTO Ta3a.

4. PacnpeneneHre MOJIEKYJ HI€albHOIO ra3a Mo BBICOTE B MOJE TsbKecTH 3emiu. ba-
pomeTpudeckas ¢popmyIa.

5. Tlonsartue creneneit cBoOObI MONIEKYJIbl. TeopemMa o paBHOpacHpeeeHuN SHEPIUU
0 CTETEHsIM CBOOOIbI. BHYTpeHH: s sHeprus Kak (QyHKIUS COCTOSHUS CUCTEMBI.

6. IlepBoe Hauano repmoanHamMuku. PaboTa kak ¢yHKIMs mpouecca. M3oxopuueckuii,
1300apHUECKUIl 1 N30TEPMUYECKHH MTPOLIECCHI.

7. TloHsaTue TermnoeMKOCTH. TemnoeMKocTh Npy U30XOPUIECKOM U M300apruyecKoM
nporeccax. [locrosanas annabatsl.

8. Ammabaruueckuii mporecc. Ypasuenue [lyaccona. [lonurponnueckue nporeccsl.

9. Bropoe Hauano TepmoauHaMukn. [Ipobiema HeOOPaTUMOCTH TETUIOBBIX MPOIIECCOB.
DHTponusi CUCTEMBI U ee cBolicTBa. Teopema HepHcra.

10. OcHoBHOE ypaBHEHHE TEPMOAMHAMUKH. DHTPOIUS HICATLHOTO Ta3a. Vi3MeHeHne
SHTPOIIMH IIPU U30IIPOLIECCAX.

11. Huknuyeckuii mpouecc. KoadduumeHT mose3Horo AeHCTBUS TEIIOBOM MalINHBI.
Hukn Kapno. Teopema Kapno. TepMoanHaMuueckas 1mikaia TEMIEpaTyp.

12. Cratuctuueckuii Bec MakpococtosiHusl. CyTh HeoOpaTuMoCTH. CTaTHCTUYECKUMA
cMmbIci1 SHTponnu. Popmyna bonbimana.
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13. I'paHuipl IpUMEHUMOCTH MOJEIH UIEaIbHOro rasza. ¥ pasHenue Ban-nep-Baanbca.
BnytpeHnnss sHeprus rasa Ban-nep-Baansca.

14. Wsorepmsl Ban-nep-Baanbca u peanbHoro rasa. ®a3oBble nepexo/bl IEPBOro poa.
JlnarpaMMBbl COCTOSIHMSI BELIECTBA.

15. Dnekrpocratnueckoe nose. 3akoH Kynona. Hanpspkennocts nosnst. [punnun cy-
MEPIO3ULIMHU FTEKTPUUECKUX MOJEH.

16. Cunossle n1uHu. [10TOK BeKTOpa HaPSXKEHHOCTH AJIEKTPOCTaTU4YecKoro noss. Teo-
pema I'aycca.

17. Ilorenuman. Teopema 0 HUPKYJIALUU BEKTOPA HANPSKEHHOCTHU 3JIEKTPOCTATHUECKO
ro noJisi. CBs3b MKy HAIPSDKEHHOCTBIO U TOTEHIIMATIOM.

18. Dnekrpuueckoe noje B Beuiectse. [lonsgpuzanus qusnexTpuka. Bektop anekrpuue-
CKOTO cMelleHus. J{uanekrpruyeckas NpOHUIIAEMOCTh BEIIECTBA. Y CIIOBUS Ha TPaHULIE pa3zena
JUDJIEKTPUKOB.

19. Onekrpoemkocts. Konnencaropsl. CoeqMHEHNE KOHICHCATOPOB. DHEPTHsI KOHICH-
catopa. DHeprust dJEKTPUUECKOTO MOJIS.

20. Dnextpudecknii TOK. [moTHOCTH TOKa. YpaBHEHUE HENPEpBIBHOCTH. 3akoH OMa B
nuddepeHMaIbHOR Gopme.

21. ConpotuBneHue npoBogHHKOB. CTOpoHHUE cHITbl. 3akoH OMa B MHTETPaTbHON
dbopme.

22. TlpaBuna Kupxroda ams pacuera pa3BeTBICHHBIX 1emneil. MOITHOCTh TOKa. 3aKOH
Jxoynsa-Jlenna.

23. TlepexoaHbIe MPOIIECCH B IEIH ¢ KOHJICHCATOPOM.

24. EpuHas npupoja 3JeKTPUUecKOro U MarHuTHOro nois. [lone nemxyierocs 3apsia.
[IpuHIMI cynepno3uuy MarHUTHBIX noJiel. 3akoH brno-Casapa.

25. TloToK M HMPKYJAIMS BEKTOpAa MHIYKIIMKU MarHuTHOro nouis. Teopema ["aycca u Teo-
pemMa o HUPKYJIISALUH I8 MATHUTHOTO TTOJIS.

26. Cuna Jlopenua. Cuna Amnepa. MOMEHT ciil, IEHCTBYIONIMX Ha KOHTYP C TOKOM.

27. MarauTHoe moJje B BemniecTBe. HamaramueHHocTs. HanpshkeHHOCTh MarHUTHOTO TI0-
7s. MarHuTHast MpOHULAEMOCTD BelecTBa. PeppOMarHeTUKU.

28. 3axon snexktpomarauTHoi nHaykuun @apanes. [Ipasuno Jlenna. Buxpesoe smek-
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TPUYECKOE I0JIE.

29. SIBnenue camOMHAYKUUHU. HAYKTUBHOCTh. DHEPTUsl KOHTYpa C TOKOM. DHEPTus
MarHuTHoro nosis. [lepexoaHpie mpoueccel B ENU C UHAYKTUBHOCTBIO.

30. KonebarenbHblii KOHTYp. CBOOOAHBIE TAPMOHUYECKHE U 3aTYXaIOIIHE AIEKTpHUe-
CKue Kosie0aHus. DHeprusi KoJIeOaHUiA.

31. BwIHYXICHHBIC MICKTpUUICCKHUE KojeOanus. BekTopHas auarpaMma HanpsoKeHUH.
Pe3onanc Toka.

32. TlepemeHHBI TOK. HIyKTUBHOE U EMKOCTHOE COIPOTUBIICHUE. MOIIHOCTh B IICTIH
MIEPEMEHHOT0 TOKa. JlefCTBYIOIIME 3HaYEHUsI TOKA U HAIIPSHKCHMUS.

33. Cucrema ypaBHeHmii MakcBesnia kak 00001IeHre pa3pO3HEHHBIX SBICHHUH AJIEKTPH-
YyecTBa U MarHetusMa. Martepuaiibuble ypaBHeHUs. CBolicTBa ypaBHeHU MakcBeia.

34. DnexTpoMarHUTHBIE BOJMHBL BoimHOBOe ypaBHeHHe. CBOCTBA 1 OCHOBHBIE XapaKTe-
PUCTHKH 3JIEKTPOMArHUTHBIX BOJIH. DHEPIUs U UMITYJIbC dJIEKTPOMAarHUTHOM BOJIHBI.

IMepeyenn TeopeTHYECKUX BOMPOCOB K 3a4eTaM:

3 cemecTp

1. EctecTBeHHBIN M MOIsApU30BaHHbIN cBeT. CTeneHb MOISpU3aUK JIUHEHHO MOJIIpU30-
BaHHOTO cBeTa. 3akoH Maoca.

2. Tlonsipuzanus Mpu OTPaKEHUM M MPEJOMJICHUU CBETa HA T'PaHUIlE pa3Jiena JUdJIeK-
TPUKOB. Yroi bprocrepa. J[BOWHOE TydenperoMIIeHUE.

3. CriocoOBbI mossipu3aiuu ecTecTBeHHOTo cBeTa. [Ipu3ma Hukomns. Bpamenue miocko-
CTH MOJISIPU3ALAN CBETA NPU IPOXO0XKIECHNUN Y€pPE3 ONITUYECKU aKTUBHYIO CPEAY.

4. Ilkana >MeKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTO auama3oHa. Ilokasa-
TENb NPEJIOMIIEHUS CPEIBI.

5. KorepenTHsie BonHbl. UHTEpdepenins cBeToBbIX BOIH. Cll0KeHHEe HHTEHCUBHOCTEHN B
Cllyyae HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.

6. OnTryeckast pa3HoCTh X0/a. CBs3b ONTHUYECKOW Pa3HOCTH XOJa JIBYX BOJIH C Pa3HO-
CTBIO (pa3 MeX1y HUMH. Y CIIOBHSI MAKCUMYMa M MUHUMYMa.

7. Cxema lOnra mns nabmonenust uatepdepeHuu. BpeMeHHas W mpocTpaHCTBEHHAs
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KOT'€pPEHTHOCTb.

8. Unrepdepenius B ToHKUX 1ieHkax. HaOmronenne konenr HploToHa B OTpaKCHHOM U
IIPOXO/AIIEM CBETE.

9. SBnenne mudpakuuu. dudpakuus Openens u Ppaynrodepa. [punnun Iroiirenca-
®penens.

10. Hudpakmus Openens Ha KpyriaoMm orBepcTrr. 30HBI Dpenens. ['padudeckuii MeTo
CJIO’KEHUS AMIUIUTY 1.

11. Mudpaxmus Opaynrodepa Ha y3Koi mpsaMonuHeHo# menu. Jndpaknuonnas pe-
IIETKA KaK COBOKYITHOCTh KOHEUHOTO YHCIa LieNnei.

12. ucnepcus ceeta. ['pynmoBasi ckopocts. Dddext Joriepa s 31eKTpOMarHUTHBIX
BOJIH.

13. TermmoBoe m3nyuenue Tena. 3akoH Credana-bombiiMana. 3akoH cmemnieHUs BuHa.
I'mnoresa Ilnanka.

14. ®otorddekr. 3akonbl CroneroBa. @opmyna DiHIITENHHA. PensaTuBUCTCKU 1 Hepe-
JTATUBUCTCKUN (OTOI(DDEKT.

15. Paccesnue ¢porona Ha cBoboaHOM 31ekTpoHe. Dopmyrna Komnrona.

16. dotonsl. JlaBnenue ceera. KopnyckyasipHO-BOJIHOBOH Tyajli3M CBETA.

4 cemecTp

1. BonHoBbIe cBoiicTBa yacTull. JlinHa BoJHBI Ae bpoiins. DkcrnepruMeHTanbHbIe
TTOATBEPKICHUSI TUTIOTE3bI 1e bpoits.

2. Ilpunuun HeomnpenenenHocTH. CooTHOLIEHHE HeonpeaeaeHHocTel I eiizenodepra.
OcoOeHHOCTH Tpolecca U3MEPEHHUsl B KBAHTOBOM MEXaHHKE.

3. dusnueckoe UCTOJIKOBaHUE BOJH Jie bpoiins. BonHoBas yHkims u ee cBoicTBa.
[1moTHOCTH BEpOSATHOCTH OOHAPYKEHUSI YACTHUIIHI.

4. OcHoBHas 3aJjaua KBAaHTOBOM MeXaHUKH. HecTanmoHnapHoe u cTalfmoHapHOe
ypaBuenue llIpénunrepa. CoOcTBeHHBIC (DYHKIIMH U COOCTBEHHBIE 3HAYEHUS (DU3UIECKUX
BEJIMYUH.

5. Pemenue ypaBaenus lIpenunarepa njst cBOOOTHOM YaCTHIIBI.

6. YacTtuia B 0THOMEPHOM OECKOHEYHOU MPSAMOYTOIBHOM MOTEHIIUATEHOM SIME.
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KBanroBanue sneprun. CoOcTBeHHbIe (DYHKINUN COCTOSHUS YACTHIIBI.

7. TIpoxoskaeHWe YaCTHIIBI Yepe3 MOTCHIUATBHBINA Oaphep B BUJIE OJJHOMEPHOM
CTYIEHbKH U IPSIMOYTOJIbHBIN MOTEeHIHANBHBIN Oapbep. TyHHenbHbIH 3 deKT.

8. KsanTOBBI rapMOHUYECKUH ocMLIATOp. KBaHTOBaHME YHEPTUH U TIPABHIIA OTOOPA.

9. Ilnanerapnas monens aroma. [loctynarel bopa. KBantoBanue snepruu
BOZOPOJIOTIOA00HON CUCTEMEI.

10. Uznyuenue Bogopoaonoao0HbIx cucteM. CrieKTpaibHbIe CepUr aTOMa BOJAOPO/IA.
O6o6mmennas popmyna bamemepa.

11. CrieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

12. Ypasuenue llpeaunrepa miis aroma Bogopoa. KBantoBaHre MOMEHTa UMITYJIbCA.
[IpaBuna orGopa At aTOMHBIX IEPEXOJIOB.

13. Cnne snektpoHa. KBaHTOBBIE YHCIIa, OMCHIBAIOIINE COCTOSTHHAE SJICKTPOHA B aTOME.
KpaTtHOoCTb BBIpOXKI€HUS 3HEpreTndeckux yposHen. [Ipunnun [aymu.

14. ITpuHLIHMIT TOKIECTBEHHOCTH OJMHAKOBBIX YacTull. bo3onb!l u pepmuonsl. KBanTOBBIE
pacnpeneneHusl.

15. CBobGoaHbIC 7eKTpOHBI B MeTaiuie. JHeprus Gepmu. 30HHAs TEOPUS TBEPABIX TEIL.

16. DneKkTponpoBOIHOCTH METAIIIIOB M MOIYTIPOBOAHUKOB. CBEPXITPOBOIUMOCTb.

17. SABnenue paguoakTuBHOCTU. OCHOBHOM 3aKOH PaIMOAKTUBHOTO pacraja.
ITocrosinHas pacnaga. [lepuon nomypacnana.

18. CocraB 1 XapakTepuCTHKH aTOMHOTO sifpa. KamenpHas Mmoaens. Pasmep u ciivH siapa.

19. Macca u 3Heprus CBsSi3M aTOMHOTO si7[pa. 3aBUCUMOCTD YIEIIbHOM DHEPTHUS CBSI3U OT
MaccoBoro yucia. O6onodedHas MoJeINb sSapa.

20. SInepHble peakiuu. DHEPTHs peakny. Peaknuy geineHus u cuHTe3a sep.

21. PagnoaxTuBHBIE psibl. OCHOBHBIE 3aKOHOMEPHOCTH OL-M3ITydeHUs sinep. Jnmaa
cBOOOHOTO TIpoOera o.-4acTHIl.

22. Tpu Buna B-pacnana. JHepreTuueckuit crnekrp -yactuil. Heirpuno.

23. OcobeHHoCTH Y-u3aydeHus siaep. IlpoxoxkaeHue y-KBaHTOB uepe3 BEIIECTBO.

24. Knaccuukanus 31eMeHTapHbBIX YacTull. JlenToHsl. JIenTOHHBIN 3aps/I.

25. Anpownsl. bapuonnsiii 3apsia. KBapkoBas Moziennb aipOHOB.
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OIIK-1.2

Hcnonb3yer 3HaHUs QU3MKU U MaTEMaTUKH
IIPU pELICHUN IPAKTUYECKUX 3a]a4

Hpumepbt IK3AMEHAUUOHHbBbLX RPAKMUYECKUX 3a0aHuiL:

1. Paauyc-BeKTOp YAaCTHIl M3MEHSETCS 110 3aKOHy T = 3t1 + 2t7] — 5k (m). Haiitu
BEKTOP CKOPOCTH ¥, BEKTOP YCKOPEHHS @, & TAKXKE MOJYJIU 3THX BEJIUYMH B MOMEHT BPEMEHH
t=1c

2. MarepuanpHas ~ TOYKa  JABWXKETcs B Iulockoctd XY [0  3aKOHY:
x=Asinwt, y=A(l-coswt), TnIe 4 = Scu, w =4 ¢ L. Onpenenutb TPACKTOPUIO JBU-
KEHUsI TOYKU WA HAUTH [yTh, KOTOPHINA OHA IIPOXOJIHT 32 MEPBBIC JIBIRCENSL.

3. Tsépnoe Telo Bparaercsi BOKPYT HEMOABUKHON OCH 10 3aKoHy @ = 12t — t3(pag).
Haiiti cpemHIon yIJoBYIO CKOPOCTH (@) M CpeJHEe 3HAYEHHE YIJIOBOIO YCKOPEHKS) B IPO-
MeXYTKe BpeMeHH OT () 0 OCTaHOBKH.

4. Koueco Bpamaercs BOKPYr HEMOJBUKHOW OCH C TIOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM
£ = 0,25 pan/c®. Uepes xakoe BpeMs MOCJIE HAyaja BPAIIEHHS BEKTOpP TOTHOTO YCKOPEHHS
TOYKHU Ha 000]1e KoJieca OyIeT COCTaBIATh yroyl & = 45°% ¢ BEKTOPOM CKOPOCTH?

5. Hebosbiioe Teno HaYMHACT CKOJIB3UTh C HAKJIOHHOW MJIOCKOCTH C YIJIOM IPH OCHOBA-
Hun a = 4Kosppuument TpeHus Mexay TeIoM U MoBepxHocThio kimHa W = 0,28. Kaxoii
IIyTh BJI0JIb HAKJIOHHOM TNIOCKOCTH MPOMJIET TEJ0 Yepe3 Zocie Havana JBUKECHUS ?

6. Ha Temo maccet m = 0,5 Kr, Haxozsmeecss B COCTOSIHUM TTOKOSl, B MOMEHT BPEMEHHU
t = 0 Hayasa 1eCTBOBAaTh CUJIA, 3aBUCAILAS OT BPEMEHH Kak F = kt rne k = 0,3 H/c. Onpe-
JeITUTh IyTh, KOTOPBIA MPOIILIO 3TO TEJO 3a MepBhIe 2 C.

7. Ha omHOopoaHblii CrUTOITHON IMIMHAP Macckl M = 0,4 kr u panguyca R = 0,2 M Hamo-
TaHa JIeTKas HUTh, K KOHILy KOTOPOUM IMpHUKpeIuieH rpy3 mMaccel m = 0,3 kr. Hailtu yrioByro
CKOPOCTh LIWIMHJIpa Yepe3 ¢ = 2 ¢ mociie Hayajga JBUKEHUs. TpeHHeM B OCH LWIMHIpA Ipe-
HeOpeyb.

8. Uacruna maccel my = 0,1 KI, IBIKYIIAsCS CO CKOPOCThIO ¥V = 3 M/ c, ucnblTana yII-
pyroe coyJlapeHue ¢ IMOKOMBIIEHCS YacTHlled mMaccel M, = 0,2 kr. OnpenenuTs Kakyl KUHE-
THYECKYIO SHEPTHIO MpHOOpesia BTOpasi YacTHIIA, €CIH MepBas OTCKOYMIIA MO MPSIMBIM yTIIOM
K CBOEMY IIEPBOHAYAILHOMY HAIIPABIICHHUIO.

9. OpnHOpoAHBIN CTepKeHb Maccod M = 5 kr, pacloJIOKEHHBIH BEPTUKAIBHO, MOXKET
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BpaIlaThCs BOKPYT OCH, MPOXOAIIEH Yepe3 ero BepXHuil KoHell. B cpennny crepkHs monajaa-
eT IyJIs Maccoil m = 10 r, JIeTSIIas FOPH30HTAIBHO CO CKOpocThio ¥ = 10% /¢, u 3acTpeBaer
B HEM. OmnpeenuTh KWHETHYECKYIO SHEPTUIO CTEPXKHS Cpasy Hocie yaapa.

10. Ha Bpamaromgyrocs miaTdopMy ¢ MOMEHTOM MHepiuH [, = 2 Kr*M°  CTaBAT CHM-
METpUYHO oOcHu BpamleHuss nunuHap. [Ipm >TOoM yrioBas CKOPOCTh YMEHbBIIAETCS OT
Wy = 3 ¢! pow=4ct YeMy paBHaA 3HEPrusl BpallaTeIbHOTO JBHKEHUS TUIATGOPMBI BME-
CTE C HIJIUHIPOM?

11. YacTtuna coBepuiaeT rapMOHUYECKHE KONeOaHus Mo 3aKOHY x = A sin(wt + ¢, ). Ha
PaccTosiHMU X, = 5 €M OT MOJIOXKEHHUsI PABHOBECHUS YaCTHIA UMEET CKOPOCTh v, = § cm/c, @ Ha
PaCCTOSIHUU X5 = 3 €M ee CKOpPOCTh v, = 10 cm/c. HaliT NUKIMYECKYIO YaCTOTY M aMILIUTY-
Iy KOJICOAaHUH YaCTHIIBL.

12. Tlpu clnoXeHWH IBYX TapMOHWUYECKHX KOJICOAHWH OJHOTO HANpaBJICHUS PE3YJbTH-
pyomee KonedaHue TOYKM MMEET BUJ y = g cos 1,6t cos 38t, TAE tBEIPAKEHO B CEKyHJAX.
Haiitu kpyroBble 4acTOThI CKJIa/IbIBAEMBIX KOJIEOaHUH B TepHoja OHMEeHUH.

13. Tounkuit 00pyd paguycoM R = 1 m MOJABEIIEH Ha BOUTHIN B CTEHY TBO3/Ib U KOJIEOIET-
csl B IUIOCKOCTH, NapayjieabHON cTeHe. OnpeenuTh MepHo T MallbIX 3aTyXarolluX KojeOaHuit
06pyua, eciu Kodhduiment 3atyxanus = 0,7 ¢,

14. Me30H, BXOASIINUNA B COCTaB KOCMUUYECKHUX JIy4eH, IBUKETCS CO CKOPOCThIO, COCTAB-
nsromiet 95% ot ckopoctH cBeta. Kakoil mpomMeKyTok BpeMeHM IO yacaMm 3eMHOro Halurona-
TEJIsl COOTBETCTBYET OJHOM CEKyHJie COOCTBEHHOTO BPEMEHHU Me30Ha?

15. B cobcTBeHHOM cHCTEeME OTCYeTa CTEPXKCHb PACIIONIOKEH IO YITIOM ¢, = 45° K OCH
X ¥ JABHKETCS B TIOJIOKHUTENLHOM HAIPABJICHHH 3TOW OCH CO CKOPOCTBIO ¢ = 2.4 - 10% m/c-
[Ton KakuM yrjiom ¢@H OyJIeT pacIoOKeH MO OTHOMIEHHIO K COOTBETCTBYIONIEH OCH JUIS Ha-
OyrrofaTens B 1aDOpaTOpHOM cucTeMe oTcuera?

16. PenaATUBUCTCKMIA 3JIEKTPOH UMeeT KHHeTHuecKyto sHepruto T, = 0,34 MsB. Onpene-
JUTh CKOPOCTh, C KOTOpoil oOH JjBmxkercs. CuuTaTh HHEPrHI0 TMOKOS 3JIEKTPOHA
m_c® = 0,511 MaB,

17. OnpenenuTh CKOPOCTh MOJIEKYJ a30Ta, MPU KOTOPOW 3HaUYeHHE (YHKIUU pacrpese-
nenus MakcBesuia npu temneparype Ty, = 400 K Oyaer TakuM ke, Kak M JUISI TEMITEPATYPhI
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T, = 500 K.

18. Cpennsisi CKOPOCTh MOJIEKYJI HEKOTOPOTO Ta3a mpu temieparype T = 292 K Oosnblie
ux HanboIee BeposATHOM ckopoctu Ha Av = 50 m/c. Onpenenure, 4To 3TO 3a ras.

19. HekoTopoe KOJMYECTBO HICATBHOIO Tra3a IMpH H30XOPHOM  OXJKICHHHA  Ha
AT, = 20 K ortmaer konumuecTBo Temnorsel @y = 48 k/lx, a npu ¥M300apHOM HArpeBaHWU HA
AT, = 10 K nomyuaer @, = 40 x/lx. Onpenenure, CKOJIbKO CTENEHEH CBOOOILI HIMEET MOJIE-
KyJia 3TOTo rasa.

20. 1Ba mons aprona, Haxojsmierocs npu temneparype 300 K, agmabartudecku cxxanu
Tak, 4YTo 00beM yMeHbIIuics B 3 pa3a. Halitu Temneparypy nocie cxaTust U paboTy, KoTopas
Obli1a coBEpLIEHA HAJl Ta30M.

21. B AByX OJIMHAKOBBIX COCYJaX HAXOJUTCS OJMHAKOBOE KOJUYECTBO Iasza MpHU OJHUX U
TeX K€ ycloBusAX. ['a3 B 000MX cocylax pacmMpsieTcsi, yBeauduBas cBoil o0beM B 4 pasa. B
MIEPBOM Cllyyae MpOLEcC MPOUCXOAUT W300apHUECKH, BO BTOPOM — H3oTepMuyecku. Haiinure
OTHOIIIEHHE padOT B IEPBOM U BO BTOPOM Ipoleccax.

22. YTiexkucinslii ra3 B KOJIMUYECTBE v = (J,8 MOJIEH HarpeBaroT U300apuuecKu TakK, YTO €ro
00BEM yBenuuuBaeTcs B N = pasa. Omnpenennte n3MEHEHUE SHTPOIIUU B 3TOM MPOIIECCE.

23. VneanbHBII OHOATOMHBINA Ta3 COBEPIIAET UK, COCTOSIINN U3 IBYX M30X0pP M JIBYX
nzorepM. HauOonblias W HauMeHbLIash TeMIlEpaTypbl LUKIA cocTaBisitoT Ty = 400K u
T, = 300 K, a naubonpmuit 00bemM B 11 = 4,5 pa3a npeBsilaeT HaUMeHbIUN. Onpeenure Ko-
b PUITMEHT MOE3HOTO MEHCTBUS TAKOTO ITUKJIA.

24. Tonkoe moiaykoibIo paguyca R = 10 cM 3apskeHo paBHOMepHO 3apsaom ( = 1,4 aKo.
Haiitn Monynp HaNnpsKEHHOCTH JIEKTPUUECKOTO OISl B IEHTPE KPUBU3HBI 3TOTO MOJIYKOJIBLIA.

25. DIeKTpuYecKoe MoJie CO3aH0 ABYMs OECKOHEUHBIMH MapajlieIbHbIMU TUIACTHHAMM,
HECYILIMMHU PaBHOMEPHO PACIIPENEICHHBIN 10 IJIOUIAAN 3apsij C TOBEPXHOCTHBIMU IIJIOTHOCTSI-
M 61 =—1 BK1/M? 1 G2 = 4 aKn/m%. OnpeiennTh HampsKeHHOCTh MO MEK/Ty TLIACTHHAMU
Y BHE TUIaCTHH.

26. IIpocTpaHcTBO MeXIy OOKIaJAKaMU IJIOCKOTO KOHJEHCATopa 3aloJHEHO MOCIIe0Ba-
TENBHO TPEMsI TUDJICKTPHYECKUMU CIIOSMU ¢ ToimuHamu 01, d2 1 d3 ¥ ¢ MPOHHUIIAEMOCTSIMH €1,
€2 ¥ €3. [Imomans kaxaoit 0OKkIaaKu paBHa S. HailT eMKOCTh KOHACHCATOpa.
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27. DNEeKTpOH JIBMIKETCS B OJHOPOJHOM MarHUTHOM Toyie ¢ uHaykiuedr B = 18 mTa mo
BUHTOBOM JIMHUY, pajauyc R koTopoii paBeH 2 cm, a mar h = 15,6 cm. Onpexnenuts nepuon T
oOpallieHus AJIEKTPOHA U €r0 CKOPOCTH V.

28. JIa OECKOHEYHO JUTMHHBIX MPSMBIX MPOBOJA CKPEIIEHBI MOJ MPSMBIM yriom. [lo
npoBoaaM TeKyT TOKU |1 = 26 A u |2 = 15 A. Paccrosinue mexnay npoBoaamu paBHO 20 cwm.
Onpenenuts MarHUTHYIO UHAYKIUIO B B TOuke, OJMHAKOBO yAaleHHOW OT 00OMX MPOBOIHH-
KOB.

29. B oaHOPOJHOM MarHUTHOM Moiie ¢ uuaykueit B = 0,2 Ta paBHOMEpHO ¢ 4acToTOH v
= 360 muna! Bpamaercs pamka, comepxkamas N = 400 BuTkoB muomansio S = 50 cm?. Ockb
BpAIICHUS JIGKUT B IUIOCKOCTH PAaMKH M TIEPICHIUKYISIpHA JTUHUSAM UHAYKIuH. OnpenaennTh
MakcuMannbHy 0 O/IC MHAYKIMHU Emax , BOSHUKAIOLILYIO B PAMKE.

30. CkoJpKO METPOB TOHKOTO MPOBOJIA HA/IO B3SATh JUISI M3TOTOBJICHHS COJICHOW 1A ITTUHBI
lo = 80 cM ¢ maykTHBHOCTRIO L = 0,2 MI'H, eciii AraMeTp CeUEHHs COJICHOU A 3HAYMTEIHHO
MEHBIIIE €T JUTUHBI?

31. KonebarenbHblil KoHTYp nMeeT eMkocTh C = 10 Mk®D, naayktuBHOCTh L = 25 MI'H 1
akTuBHOE compotuBieHue R = 1 Om. Uepe3 cKoIbKO KONEOAHUI aMIUIUTyJa TOKa B 3TOM
KOHTYp€ YMEHBILIUTCS B € pa3?

32. K cetu c¢ geiictByromuM HanpspkeHrneMm U = 70 B mOAkIIOYMIN KaTyNIKy, HHTyKTHUB-
Hoe conpoTuBieHue kotopoit XL =40 OM u umnenanc Z = 50 Om. Haiftu paznocts ga3 Mexay
TOKOM U HaNPSDKEHUEM, a TAaKXKe TETIOBYIO MOIIHOCTb, BBIJICNIIEMYIO B KaTYIIIKE.
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0) Ilopsinoxk mpoBexeHHs] MPOMEKYTOYHOM ATTECTAIMM, MOKA3ATeJIM M KPUTEPUH
OLlCHUBAHMS:

CornacHo yyeOHOMY IUIaHy BHUJaMH MPOMEXYTOUHOM aTTecTauuu no aucuuriinHe «du-
3UKa» SBJISIOTCS JIBa 9K3aMEHA, 3a4eT U 3a4eT C OLIEHKOW. DK3aMEHBbI MPOBOJATCS B YCTHOM
(dbopMe 1o HK3aMEHALMOHHBIM OuiIeTaM, KaKIbli U3 KOTOPBIX COJEPXKUT JIBa TEOPETUUECKUX BO-
IIpoca U OJHO IPAKTHUYECKOE 3ajaHue (3amauy). Teopernueckue BOIPOCH! MO3BOJSIOT OLIEHUTH
YPOBEHb YCBOEHHUS OOYy4YalOIIMMHUCS 3HAHUN, a MPAKTUUYECKHE 3a/laHusl BBISBIAIOT CTENEHBb
c(hOpPMUPOBAHHOCTH YMEHHUI U BIaJICHUNA. 3a4eT MPOBOAMTCS B BUJIE COOECEIOBAHMS 110 TEOpe-
TUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu OUeHUBAHUA IKIAMEHA U 3a4ema ¢ OUEHKOIU:

— Ha OLIEHKY «OTJIH4YHO» (5 6ayuioB) — 00yYarONUIUiics JeMOHCTPUPYET BBICOKHI ypOBEHb
c(hOpPMUPOBAHHOCTH KOMITETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYECKOe U IITy0oKoe 3HaHue yueo-
HOTO MaTepualia, CBOOOJHO BBHIMOIHACT MPAKTUUYECKUE 3a7aHHUs, CBOOOJHO ONEPUPYET 3HAHUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYalUIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomio» (4 0amma) — oO0yJaromuiics JeMOHCTPUPYET CPEIHHA ypOBEHb
c(hOpPMUPOBAHHOCTH KOMIIETCHILIUNA: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMYCKAIOTCS He-
3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU BBINOJIHEHUU NMPAKTUYECKUX 3a/laHui,
MepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAPTHBIC CUTYALIUH.

— Ha OILICHKY «y/JI0BJIETBOPUTEILHO» (3 Oamia) — o0y4Jaromuiicss 1eMOHCTPUPYET MOPOro-
BbIil ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI€ KOHTPOJIbHBIX MEPONPUITHIA JOMyCKa-
I0TCS OLUIMOKH, IIPOSBIISETCS OTCYTCTBUE OTAENbHBIX 3HAHUM, YMEHUN, HABBIKOB, 00yYaroIuiics
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHMM 3HAHUSMU U YMEHHUSMU TPU UX
[IEPEHOCE HAa HOBBIE CUTYALIUU.

— Ha OLICHKY «HEeYyI0BJeTBOPUTEIbHO» (2 Oaina) — o0ydarouuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oonee 20% TeopeTHYecKoro Marepuania, JOMYCKaeT CYIIEeCTBEeHHbIC OIIUOKH, HE MOXKET
MOKa3aTh UHTEIJICKTYalbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeyAOBJIeTBOpHUTeNbHO» (1 Oamr) — oOywaroniuiics HE MOXKET TOKa3aTh
3HaHUS Ha ypOBHE BOCHPOM3BEAEHUS U 00bACHEHMs MH(pOpMAIMM, HE MOXKET MOKa3aTh WHTEN-
JIEKTyaJIbHbI€ HaBbIKW PELICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyenuganus 3auema:

— Ha OLICHKY «3auTeHo» (3-5 6a/mioB) — 00y4arONIHIiCs MOKa3bIBaeT C(OPMHUPOBAHHOCTD
KOMIIETEHIIMI, HAJTMYME TBEP/AbIX 3HAHWHA MPOTPAMMHOTO MaTepHalia, TPaMOTHOE U JIOTHYECKOe
U3JI0KEHWE MaTepualia pyu OTBETe, JOMYCKAIOTCsS He3HAUUTENNbHbIE OIINOKH, YBEPEHHO HCIIpaB-
JsieMbIe TIOCIIE JTOTIOTHUTENFHBIX BOTIPOCOB, TIPABWIIBHBIC IEHCTBHS NP JEMOHCTPALUN YMEHUH
Y HaBBIKOB.

— Ha OIIECHKY «He 3auTeHo» (1-2 Oaimta) — 00yJaroNuiics MOKa3bIBaeT, YTO Pe3yabTaT 00y-
YEeHHUs He JOCTUTHYT, KOMIIETEHLIUH He cPOPMUPOBAHBI, HE MOXKET MPEIbIBUTH 3HAHUS Ha YPOB-
HE BOCTIPOM3BENICHUS M 00BSICHEHUST HH(POPMAIIHNH, JJaKEe C TIOMOIIBIO HABOSIINX BOIIPOCOB, HE
CIOCOOEH MPOAEMOHCTPUPOBATH YMEHHS U HABBIKU MIPU PEIICHUH NMPOCTEHIINX 3a/1a4.



