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JIner akryanu3anuu padodeil nporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

IIporokomor 20 1. Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadempoii H.M.ﬁonrymHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

LensimMu 0CBOCHUS AUCUMILTUHBI «(PU3UKa» SBIAIOTCS: OBJa/ieHue 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PM3MYECKMX 3aKOHOB M METOJOB KIACCHYECKOH W COBPEMECHHOW (DHU3UKU IS
ycrnemHoro (QopMHUpOBaHUS U Pa3BUTHS 00me NpodecCHOHATbHBIX M JIOMOTHUTEIbHBIX
po(heCCHOHANBHBIX KOMIETSHIIMA MO BHJaM TPO(ECCHOHATBHOW NEATEIHbHOCTH B 00JACTH
KOMIIBIOTEPHOT'0 MOJICTTUPOBAHUS U MPOSKTUPOBAHUS B MAIIMHOCTPOCHHUH

2 MecTo THCHUIIMHBI (MOYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucuunimuaa  dusnka BXOJUT B 00s3aTeNbHYI YacTh y4eOHOro IUIaHA
00pa3oBaTebHOI MPOTrpamMMBbl.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMUPOBAaHHBIE B Pe3ybTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

«Dusukay, «Maremaruka», «MHbopmaTuka» Ha 0aze cpeaHero (MOJIHOTO) OOIIEro
o0OpazoBaHusl.

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI JUIS U3YYCHHUS] TUCHUTUTUH/ IPAKTUK:

HauepraTenbHas reoMeTpusi 1 KOMIIbIOTepHAas rpaduka

Xumust

DNEeKTPOTEXHHUKA

BBenenue B HanpaBieHue

TeopeTnueckass MEXaHHKa

MammHOCTPOUTENbHBIE MaTePHAIIbI

ConpoTHuBiI€HHE MaTEPUAIIOB

OCHOBBI TUZIPO- ¥ THEBMOMPHUBO/IA METAJUTYPTUYECKOT0 000PYI0BaAHUS

Teopus MammH U MEXaHU3MOB

Jeranu mammx

3 Komnerenuuu odyuarwuierocsi, popmupyemsbie B pe3ybTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOAYJIsI) M IUNIAHMPYeMble Pe3yabTaThl 00y4eHHs

B pesynpraTe oCBOEHMS AUCHMIUIMHBI (Moayis) «Dusuka» o0ydaromuiicss TOJKeH
o01agaTh CIeayOUMMA KOMIETEHIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAy4YHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTeMaTHYECKOro aHAJIM3a U MOJAEIMPOBAHUS B IPOPEeCCHOHATBHON 1€ TeIbHOCTH;

OIIK-1.1 Pemraer crannmapTHele NpoQeccHOHaNbHbIE 3aJaud C MPUMEHEHUEM
OOIEHMH)KEHEPHBIX 3HAHUH
OIlK-1.2 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I

pECIICHUA 3a1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIBHOCTU




4. CTpyKTYypa, 00bEM U coaep:KaHue TUCIUIIIHHBI (MOXYJIsT)
OO0mias Tpy10eMKOCTh TUCIMIUIMHBI COCTaBIIsCT 12 3aueTHBIX eauHuI 432 akajl. 4acos,

B TOM 4YHUCJIC:

— KoHTakTHas padora — 218,1 akaz. yacos:
— aynutopHas — 210 akan. 4acos;
— BHeayauTopHas — 8,1 akaj. 4acos;

— camocTosTenbHas padora — 1425 akaj. 4acos;

— B hopMe npakTHuecKoi moaroroBku — 0 akaj. Jac;
— MOATOTOBKA K 3k3aMeHy — /1,4 akaj. yac

dDopMa aTTeCcTaluu - 3K3aMEH

Paznein/ tema
JIHACLUATIIINHEL

Cemectp

AynuropHas

KOHTaKTHas pabora

(B akan. yacax)

Jlek.

11a0.
3aH.

MIPaKT
.3aH.

CamocrosrenbHas
paboTa cTyeHTa

Bun
CaMOCTOSITE
JIbHOM
paboThI

dopma
TEKYyLIEeTO
KOHTPOJISI
ycmeBaemMoc
TH U
TIPOMEXYTOU
HOU
aTTecTaluu

Kon
KOMIIETEH
105051

1. Mexanuka

1.1 Kunematuka
MOCTYMATEIbHOTO U
BpaIIAaTEIbHOTO ABHKCHHUS

10

- IIOJTOTOBKA K
CEMUHAPCKOMY
u
MPaKTHYECKOM
Y 3aHSTHIO
(mpopabotka
JeKknuii);

- peleHue
HHANBUYalbH
BIX 3a]1a4;
CaMOCTOSATENb
HOE M3ydeHHe
yueOHOIt u
Hay4yHOH
JIATEPaTypsl;

OIIK-1.1,
OIIK-1.2

1.2/IlnvHamMKKa TOCTYNaTEIbHOTO
Y BpAIATEILHOTO TBUIKCHHSI

10

- IOATOTOBKA K
J1a00paToOpHOM
Y,
CEMHHApPCKOMY
u
MIPAKTHYECKOM
Y 3aHATHIO
(mpopaboTka
JIeKIuit);

- IOATOTOBKA
oT4eTa 1o
7Ta00paTOPHBIM
pabotam;

- peleHue
HHIUBUIYaJIbH
BIX 3a]a4;
CaMOCTOSATENb
HOE M3yYeHHe
yueOHOIt n
Hay4HOMH
JINTEPATyPBI;

-nabopaTopH
as pabora
No4;
-CeMHHap
Nel;

OIIK-1.1,
OIIK-1.2




1.33aKkoHBI cOXpaHEeHHS B
MEXaHHKe

10

- O/ITOTOBKA K
11a00paTOPHOM
Yy,
CEMHHapCKOMY
u
MIPAaKTUIECKOM
y 3aHATUIO
(mpopabotka
JIeKnuii);

- HOATOTOBKA
ordera Mo
J1a00paTOPHBIM
paboram;

- peleHue
HHUBUyalIbH
BIX 3a/1a4;
CaMOCTOSATENb
HOE U3y4eHHe
yueOHOIt u
Hay4HOH
JIUTEPATypBI;

-nabopaTopH
ast paboTa
Nel;
-CeMHUHap
Ne2;

OIIK-1.1,
OIIK-1.2

1.4 PensaTuBHCTCKAs MEXaHUKA

10

- IOATOTOBKA K
MPaKTHYECKOM
Y 3aHSATHIO
(npopaboTka
JeKkuuii);

- peleHue
HHINBUYaIbH
BIX 33/1a4;
CaMOCTOSATENb
HOE U3yYeHHE
yueOHOIt u
Hay4HOU
JIMTEPATyPBI;

OIIK-1.1,
OIIK-1.2

1.5 Mexanunueckue KoyebaHus u
BOJIHEI

10

- IOATOTOBKA K
11a60paTOPHOM
s
CEeMHHApPCKOMY
u
MPaKTHYECKOM
Y 3aHATHIO
(npopaboTka
neKuuii);

- IOATOTOBKA
oT4eTa 1o
J1a00paTOPHBIM
pabotam;

- pelieHue
HHANBUYalIbH
BIX 3a]a4;
CaMOCTOSTENb
HOE M3y4eHHE
y4eOHOI 1
HayqyHOU
JIUTEPaTypBbl;

-nabopaTopH
ble pPabOThI
Ne5
-CeMHUHap
Ne3;

OIIK-1.1,
OIIK-1.2

HWroro no pazneny

15

10

14

50

2. MonexynsapHas pu3nKa u
TepMOIMHAMHUKA




21
MonekyaspHO-KUHETHUECKAst
TEOpHUs U OCHOBBI
CTaTHUCTUYECKON (PU3UKU

10

- [logroroska
K
71abopaTOpHOM
Yy,
CEeMHHApCKOMY
u
MIPAaKTUIECKOM
y 3aHATHIO;
-[IO/ArOTOBKA
ordera Mo
11abopaTopHOH
pabore;
-petieHue
HMHANBUYaIbH
BIX 33/1a4;
CamocTosTens
HOE U3y4eHHE
y4eOHOH 1
Hay4HOH
JIMTEPATypBI;

-abopaTopH
ast paboTa
Nell;
-CeMHUHap
Neq

OIIK-1.1,
OIIK-1.2

2.2 TepMoauHAMuKa

10

- IOJTOTOBKA K
71a60paTOpPHOM
Ys
CEMUHAPCKOMY
u
MIPAKTHYECKOM
Y 3aHATHIO
(npopaboTka
JIeKIHiA);

- OJrOTOBKA
oT4eTa 1o
71abopaTOpHEIM
paboram;

- pelieHue
HHIUBUyaJIbH
BIX 33/1a4;
CaMOCTOSATENb
HOE U3yYCHHE
yueOHOIt n
Hay4HOU
JIMTEPATypBI;

-abopaTopH
bIe pabOThI
Nel4
-CeMHHap
Ne5;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

10

20

3. DIeKTpoMarHeTu3m

3.1 DnekTpocTaTuka

- IOJTOTOBKA K
11a60paTOPHOM
Ys
CEMUHAPCKOMY
u
MIPAKTHYECKOM
Y 3aHATHIO
(mpopaboTka
JIEKIH);

- IOATOTOBKA
oT4eTa 1o
7Ta00paTOPHBIM
pabotam;

- peleHue
HHIUBUIYaJIbH
BIX 3a]a4;
CaMOCTOSATENb
HOE M3yYeHHe
yueOHOIt n
Hay4HOU
JIUTEPaTypBbl;

-nabopaTopH
as pabora
Ne21
-CeMHHap
Nel;

OIIK-1.1,
OIIK-1.2




3.2 ITocTOsTHHBIN TOK

9,2

- O/ITOTOBKA K
11a00paTOPHOM
Yy,
CEMHHapCKOMY
u
MIPAaKTUIECKOM
y 3aHATUIO
(mpopabotka
JIeKIHii);

- HOATOTOBKA
ordera Mo
J1a00paTOPHBIM
paboram;

- perienue
HHUBUyalIbH
BIX 3a/1a4;
CaMOCTOSATENb
HOE U3y4eHHe
yueOHOIt u
Hay4HOH
JIUTEPATypBI;

-nabopaTopH
ast paboTa
Ne24
-CeMHUHap
Ne7;

OIIK-1.1,
OIIK-1.2

3.3 MaruurocraTika

10

- IOATOTOBKA K
1a00paTOpHOM
s
CEeMHHApPCKOMY
u
MPaKTHYECKOM
Y 3aHATHIO
(npopaboTka
neKkuuii);

- IOATOTOBKA
oT4eTa 1o
11a00paTOPHBIM
paboram;

- peleHue
HUHANBUYalbH
BIX 3a]1a4;
CaMOCTOSATENb
HOE M3ydeHHe
yueOHOIt u
Hay4yHOH
JIUTEpaTyphl;

-nabopaTopH
as pabora
Ne28
-CeMHHap
Neg;

OIIK-1.1,
OIIK-1.2

3.4 OnexTpoMarHuTHas
HHAYKOUS. DJIeKTPOMAarHHTHEIE
konebanus. IlepeMeHHBII TOK

10

- IOJTOTOBKA K
J1a00paToOpHOM
Ys
CEMUHAPCKOMY
u
MIPAaKTHIECKOM
y
3aHATHIO(TIPOP
aboTka
NeKuuii);

- OJrOTOBKA
ordera o
11a00paTOPHBIM
paboram;

- pemeHue
HHANBUYaIbH
BIX 33/1a4;
CaMOCTOSTENb
HOE U3yYeHHE
y4eOHOI 1
HayqyHOU
JIMTEPATYPBI;

-nabopaTopH
as pabora
Ne28
-CEMHHap
Ne9;

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

14

16

15

34,2

Uroro 3a cemectp

36

36

36

104,2

OK3aMCH

4.BonHOBas ONTHKA




4.1D5eKTpOMarHuTHOE TI0JIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
BomnoBas mpupona csera.

- IIOJTOTOBKA K
CEMUHAPCKOMY
u
[IPaKTHYECKOM
y 3aHATHUIO
(mpopabotka
JIeK1uii);

- pelieHue
HHIUBUJYaIbH
BIX 33/1a4;
CaMOCTOATENb
HOE U3ydeHHe
y4eOHOH 1
Hay4HOH
JINTEPaTypBI;

-CeMHHap
Nel;

OIIK-1.1,
OIIK-1.2

4.2 B3zauMoneWcTBHE CBeTa C
BELIECTBOM. [onspuzanus
cBeTa

- IOATOTOBKA K
1a00paTOpHOM
s
CEeMHHApCKOMY
u
MPaKTHYECKOM
Y 3aHATHIO
(npopaboTka
neKkuuii);

- IOATOTOBKA
oT4eTa 1o
11a00PaTOPHBIM
paboram;

- peleHue
HUHAUBUYalbH
BIX 3a]a4;
CaMOCTOSATENb
HOE M3ydeHHe
yueOHOIt u
Hay4yHOH
JIUTEpaTyphl;

-ceMHHap
Ne2;

OIIK-1.1,
OIIK-1.2

4.3 Nnrepdepeniius cBera

- IOJTOTOBKA K
71abopaToOpHOM
Y,
CEMUHAPCKOMY
"
MPaKTHYECKOM
Y 3aHSTHIO
(mpopabotka
JeKnuii);

- OJrOTOBKA
oTYera 1o
7Tab0paTOPHBIM
paboram;

- pelenue
WHINBUYaIbH
BIX 33/1a4;
CaMOCTOSITeIb
HOE U3yYeHHE
y4eOHOI 1
Hay4HOU
JIMTEPATYPBI;

-nabopaTopH
as pabora
Ne32
-CEMHHap
Ne3;

OIIK-1.1,
OIIK-1.2




4.4Iu¢pakuus cBera

4,3

- O/ITOTOBKA K
11a00paTOPHOM
Yy,
CEMHHapCKOMY
u
MIPAaKTUIECKOM
y 3aHATUIO
(mpopabotka
JIeKnuii);

- HOATOTOBKA
ordera Mo
J1a00paTOPHBIM

paboram;

- peleHue

HHUBUyalIbH
BIX 3a/1a4;

CaMOCTOSATENb

HOE U3y4eHHe
yueOHOIt u
Hay4HOH

JIUTEPATypBI;

ast paboTa
Ne34

-ceMMHap
Ne4;

-nabopaTopH

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

12

12

16

18,3

4. KsaHTOBas ONTHKA

5.1 KBanroBas onruka.
OKCIIepUMEHTAIbHOE
MOTBEPKICHIE KBAHTOBOM
MIPUPOABI CBETA

51

- IOJTOTOBKA K
71a60paTOPHOM
Y,
CEMUHAPCKOMY
u
MIPAKTUYECKOM
Y 3aHATHIO
(npopaboTka
JIeKIuit);

- OJrOTOBKA
oT4eTa 1o
7Tab0paTOPHBIM

paboram;

- peleHue
HHIUBUyaIbH
BIX 33/1a4;
CaMOCTOSATENb
HOE U3yYCHHE
yueOHOIt u
Hay4HOU
JIMTEPATypBI;

-nabopaTopH

ast pabora
Ne36

-CEMHHAp
Ne5;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

51

5. KgsanroBas ¢usuka u
¢us3uka atoma

6.1 DmeMeHTHI  KBaHTOBOM

MCXaHUKHU

- IOATOTOBKA K
11a00paToOpHOM
Y,
CEMHHApPCKOMY
u
MIPAKTHYECKOM
Y 3aHATHIO
(mpopaboTka
JIeKIuit);
- IOATOTOBKA
oT4eTa 1o
7Ta00paTOPHBIM
pabotam;
- peleHue
WHINBUYaIbH
BIX 3a]a4;
CaMOCTOSATENb
HOC M3yYCHHE
y4aeOHOH
Hay4HOMH
JINTEPATyPBI;

-naboparopo
Has pabora
Ned 1
-CeMHHap
Neb;

OIIK-1.1,
OIIK-1.2




6.2 dusnka atoma

- O/ITOTOBKA K
11a00paTOPHOM
Yy,
CEMHHapCKOMY
u
MIPAaKTUIECKOM
y 3aHATUIO
(mpopabotka
JIeKnuii);

- HOATOTOBKA
ordera Mo
J1a00paTOPHBIM
paboram;

- peleHue
HHUBUyalIbH
BIX 3a/1a4;
CaMOCTOSATENb
HOE U3y4eHHe
yueOHOIt u
Hay4HOH
JIUTEPATypBI;

-nabopaTopH
ast paboTa
Ne42
-CeMHUHap
Ne7;

OIIK-1.1,
OIIK-1.2

6.3 KBaHTOBas CTaTHCTHKA.
OneMeHTHl (DU3UKH TBEPAOrO
Tela.

4,8

- IIOJTOTOBKA K
11ab0paTOpHOM
Y,
CEMUHAPCKOMY
u
MPAKTHYECKOM
Y 3aHSTHIO
(npopaboTka
neKkuuii);

- OJrOTOBKA
oT4era 1o
11a00paTOPHBIM
paboram;
CaMOCTOSTENb
HOE M3ydYeHHe
y4eOHOI 1
Hay4yHOH
JIATEpaTypBl;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

10

10

9,8

6. ®wusuka sapa u
DJIEMEHTAPHBIX JaCTHI]

7.1 ®wuznka aTtoMHOTO sfpa.
PannoaxtuBHOCTH

4,1

- IOJTOTOBKA K
TabopaTopHOM
Y
CEMUHAPCKOMY
"
HPAKTHIECKOM
Y 3aHSTHIO
(mpopabotka
JIeKIuit);

- OJrOTOBKA
oTYera 1o
7Ta00paTOPHBIM
paboram;

- peuenue
HH/MBHYaIbH
BIX 33/1a4;
CaMOoCTOSITeIb
HOE U3yYeHHE
y4eOHOI 1
Hay4HOU
JIMTEPATYPBI;

-nabopaTopH
as pabora
Ne51
-CEMHHap
Ne§;

OIIK-1.1,
OIIK-1.2




7.2 ®usuka  IEMCHTAPHBIX
YaCTHIL U COBPEMEHHAs KapTHHA
MHpa

- O/ITOTOBKA K
11a00paTOPHOM
Yy,
CEMHHapCKOMY
u
MIPAaKTUIECKOM
y 3aHATUIO
(mpopabotka
JIEKITHiA);

- HOATOTOBKA
ordera Mo
J1a00paTOPHBIM
paboram;

- peleHue
HHUBUyalIbH
BIX 3a/1a4;
CaMOCTOSATENb
HOE U3y4eHHe
yueOHOIt u
Hay4HOH
JIUTEPATypBI;

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

10

10

51

Hroro 3a cemectp

34

34

34

38,3

OK3aMCH

Hroro no nucuuiinae

70

70

70

142,5

OK3aMCH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS AMCUMIUIMHBI «®Du3uka» [al0T TpaaulUoHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1.TpanuunonHsle 00pa3oBaTelIbHbIE TEXHOJIOTMH OPHEHTHUPYIOTCA HAa OPraHU3alUIo
00pa30BaTeNIbHOTO  IIpOLlecCa, MPEANOJJAralllyl0 HPsIMYyH0 TPaHCISALIUI 3HAHMUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOIYKTUBHBIN XapaKTep.

@opMbl y4eOHBIX 3aHATHH C UCTIONB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

NndopmanvonHass Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperno1aBaTels).

Cemunap—0Oecena mpernogaBaTesnisi U CTYACHTOB, OOCYKIEHUE 3apaHee IMOATOTOBICHHBIX
COOOIIIEHUH 10 KaXKJOMY BOIPOCY IJIaHA 3aHATUS C €IUHBIM JJI BCEX MEePEUHEM PEKOMEHTYEMOM
00s3aTeNbHON U JIOMIOJIHUTENBHOM JIUTEPATYPBI.

[IpakTHueckoe 3aHsATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM M HABBIKOB I10
IPEJIOKEHHOMY aJITOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, JKCIEPUMEHTalbHas paboTa € aHAJIOrOBBIMHU MOJEISIMHU
peabHbIX 00BEKTOB.

2.TexHonoruu npoOieMHOTO OOydeHHs — OpraHu3anusi oOpa3oBaTENIbHOIO Ipoliecca,
KOTOpas MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui JJi1 CTUMYJIMPOBAHUS aKTUBHOMN MO3HABATEIbHON JESATEIIbHOCTH CTYIEHTOB.

@opMbl yUeOHBIX 3aHATHH ¢ UCMOIB30BAaHUEM TEXHOJIOTUN MPOOIEMHOTO O0yUYEeHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHM MHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsT Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOylomen oT
CTYyJIeHTa IPUMEHEHHUSI KaK HAyYHO-T€OPETUUECKUX 3HAHUH, TaK U TPAKTUYECKHUX HABBIKOB.

3.MlHTepakTUBHBIE TEXHOJIOTMH — OpraHu3alus o0pa3oBaTEIbHOrO IMpoIecca, KOTopas
MpeANnoaaraeT akTUBHOE U HEJIMHEMHOE B3aMMO/IECTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NOPUHIMI  HUHTEPAKTUBHOCTH
MpOCJIEKUBAaEeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLICHHS B X0 00pa30oBaTeIbHOTIO
npolecca , Kak cieicTue, GopMUpoBaHHE caMOpa3BUBatoLIeiicss HHOPMAIIMOHHO-PECYPCHOM
Cpenbl.

dopMbl y4eOHBIX 3aHATHH C MCIOJIB30BAaHUEM CHEIUATU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arIaHUPOBAHHBIMH OIIMOKAMH), IEKIUS-0ece1a, JISKIHsI-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CIHOpPHOro BOMpoOca,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4 TapopmMarioHHO-KOMMYHHKAITMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTUN — OpTaHU3AIHS
o0pa3oBaTeNbHOTO  Mpoliecca, OCHOBaHHAas Ha  NPUMEHEHUM  CHEHUAIU3HUPOBAHHBIX
MPOTPaMMHBIX CPEJl M TEXHUYECKUX CPEJICTB pabOTHI ¢ HH(pOpMALIHEH.



@opMbl  Y4eOHBIX 3aHATUH C HCIOJB30BaHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3auus — H3JI0KEHUE COJCPIKAHMUS COMPOBOXKAACTCS Ipe3eHTaluen
(memoHcTparuel yaeOHbIX MaTEPHAIIOB, IPEICTABIICHHBIX B Pa3JIUYHBIX 3HAKOBBIX CHCTEMaX, BT.
4. WTIOCTPATUBHBIX, TpauyecKuXx, ayino- ¥ BHICO MAaTEPHAIIOB).

[Ipaktrueckoe 3aHsATHE B (GOpPME TMpE3CHTAIMH — TMPEACTaBICHUE Pe3yJbTaTOB
MIPOCKTHOM WJIM UCCIIEIOBATENHCKONU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIECIIMAIU3UPOBAHHBIX
MIPOTrpaMMHBIX Cpel.

6 YueOHO-MeTOAMUYECKOE O0ecTieueHHe CAMOCTOSITEILHOI PadoThl 00y4YaI0IMXCHA
IIpencraBneno B npusoxenuu 1.

7 OneHOYHbIE CPeICTBA ISl IPOBEeHNUS POMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeToAHYeCcKOe U MHGOPMALMOHHOE o0ecTieyeHHe TUCHUTLINHBI (MO1YJIs1)

a) OcHoBHas JMTEpaTypa:

1.Hukepos,B.A. ®usuka 1i1st By30B: MexaHuka 1 MOJIEKyJsipHast pu3uka: yueOHuk/ B.A.
HukepoB.— M: MW3natenbcko-toproBas kommanus «JlamkoB m K%, —2021. —136¢.
—ISBN978-5-8114-5539-3. —Tekcr : anekrponssiit //  https://znanium.ru/read?id=432244
(mara obpamienus: 19.04.2023).

2. CumbIk,A.®. Ousuka. [Tocobue 17151 caMOCTOATEIHHON pabOThI CTYIEHTOB TEXHHUUECKUX

yHUBEpCUTETOB: yueOHoe mocodue/ A.®. Cmbik, [.10.Tumodeena, T.M.TkaueBa. —Mockaa:
NH®PA-M, 2023. —388c. (Briciiee oOpazoBanue: 6akanaBpHar)
—ISBN978-5-507-47045-7.  https://znanium.ru/read?id=426720 (maTta oOpariecHus:
19.04.2023).

0) /lonmoJiHUTEIbHAS JINTEpaTypa:

1. lemunuenko,B.. ®usuka: yueonux/ B.U.Jlemumuenko, U.B.Jlemuauenko. —6-¢
u3., nepepad. U non. —Mocksa: UTHOPA-M, 2023. —581c¢. +/lon. Marepuaisi [ DaeKTpOHHbI#H
pecypc]— (Beicmiee oOpasoBanme: bakamaBpuar). -ISBN978-5-16-010079-1.- Tekcr:
snektponnsiii.- URL:  https://znanium.com/catalog/product/1913243  (mata  oOpaieHus:
19.04.2023).— Pexwm qocTyIa: Mo MOIIKCKE.

B) MeToanueckue ykazaHus:

1. Mexanuka. [Tocobue 1Mo moAroTOBKE U BHIMOJIHEHUIO TA00OPATOPHBIX padoT : yueOHOe
nocobue [nns By3oB] / O. H. BoctpoknyroBa, B. B. Maspunckuii, H. 1. Mumenesa, 10. 1.
CaBuenko ; MarnuTtoropckui roc. texuuueckuii yu-T um. I'. M. HocoBa. - Marauroropck :
MI'TY mm. I'. 1. Hocosa, 2021. - 1 CD-ROM. - ISBN 978-5-9967-2124-5. - 3ari. ¢ TuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2968 (mata
obparmenust: 30.08.2023). - MakpooOBeKT. - TeKCT : 27eKTpOHHBIH. - CBeIeHUsI TOCTYITHBI TAKKE
Ha CD-ROM.



https://znanium.ru/read?id=432244
https://znanium.ru/read?id=426720
https://znanium.com/catalog/product/1913243
https://host.megaprolib.net/MP0109/Download/MObject/2968

2.Beuepkun, M. B. DnekrpocraTka v MOCTOSHHBIN TOK : pakTukyMm / M. B. Beuepkus,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T 3HepreTuku u aBromatuku, Kad. ¢usuku. -
Marnuroropck : MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy:. 3KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/580 (mata  oOpamicHHS:
14.06.2023). - MakpooObeKT. - Tekcr : a1eKkTpoHHbId. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

3. CaBuenko, 0. U. IlepemennsIii Tok : 1aboparopusiid mpaktukyMm / O, 1. CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 snexTpoH.
OTIT. JTUCK (CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 (mata obpamienus: 28.09.2023). -
MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeeHus 10CcTyIHbI Takke Ha CD-ROM.

4. ®u3uka TBEPOro TENa, aTOMa M aTOMHOTO sifipa : yaebHoe mocodue [1is By30B] / C. A.
byrtakos [u n1p.] ; Maruuroropckuii roc. Texuuueckuid yH-T uM. I'. . HocoBa. - Marauroropck :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 (mara obpamierus: 06.10.2023). -
MaxkpooObeKT. - TekcT : anekTpoHHBIN. - CBenenus qocTynHsl Takke Ha CD-ROM.

5. Koukun, FO. II. Coopauk 3amau no ¢usuke : npaktukym / FO. I1. Koukun, U. 1O.
borauesa ; MI'TV. - Marauroropck : MI'TVY, 2018. - 1 anekrpon. ont. guck (CD-ROM). - 3arm. ¢
tuTyn. dkpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2122  (nata
obpamenust: 8.06.2023). - MakpooOBeKT. - TeKcT : 3MeKTpOoHHBIN. - CBeIeHUs TOCTYITHBI TaKKe
Ha CD-ROM.

r)[lIporpammHuoe o6ecneuenue u UuTepHer-pecypcebi:

IIporpaMmmHoe obecnieyeHue

Haumenosanue .
0o Ne norosopa Cpok efCcTBUS TUIICH3UH

MS Off_lce 2007 Nel1350117.09.2007 06eccpodHo
Professional

7Zip CB00OOHO pacmpocTpaHsIeMoe 0eCcCpoOvHO

Adobe Reader CBOOOZHO paclpoCTpaHsIeMOe 0eccpoyvHO
Bpaysep Mozilla [CBoGoano pacmnpoctpaHsemoe

Firefox 10 beceporio
Bpayszep Yandex |CBo6GogHO pacmpocTpaHsIeMoe 06eccpoyHO

IIpodeccnonanbuble 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMBbI
HasBanue xypca CchUIKa

OnekTpoHHble pecypcbl O6ubanoreku MI'TY um. hitps://host.megaprolib.net/MPO109/Web
I".'M.HocoBa ' ' '

[TouckoBas cuctema Axagemuss Google (Google
Scholar)
9MaTtepuajJbHO-TEXHHYECKOE o0ecnevyeHre JUCHUIIMHBI (MOIYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/580
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393
https://host.megaprolib.net/MP0109/Download/MObject/2122
https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/

VY4eOHble ayIUTOPUH [T IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUMa (ay.394)
OcHallleHue ayguTOpHM:
MynbTUMeANHHBIE CPEICTBA XPAaHEHHUS, TIEPEeIavuy U MPEACTaBICHUS HH)OPMAITIH.

VYueOHas ayauTopus Ui IPOBEACHUS TabopaTopHbIX paboT: Jlaboparopusi «MexaHUKH,
MOJICKYJIIpHOHM (DM3UKH U TepMoauHAMHUKy» (aya. 175,193,1103)

OcHarenue ayiuToOpuu:

JlaGopaTopHble yCTaHOBKH, U3MEPUTEIbHbIC MPUOOPHI JIJIsl MPOBEACHUS TaOOPATOPHBIX
pabor:

l.bamucTuueckre MasiTHUKH.

2.MasTtauk Ob6epoOeka.

3.DuznyecKuil MasITHUK.

4. locka I'anpTOHA.

5.JIaGoparopHasi yCTaHOBKA Uil MCCIIEOBAHUSI PACIPENEICHUSI TEPMODJICKTPOHOB I10
MOJIYJIFO UX CKOPOCTH.

6.JlaboparopHast ycTraHOBKa JUIsi OIpPEACIICHHs] TIOKazareleld aauadaTely METOJ0M
Knemana u /lezopma.

7.JIabopaTopHasi ycTaHOBKa JJIsi IPOBEPKH 3aKOHA BO3PACTAHUSI SHTPOIHHU B MPOIECCE
muddy3un ra30B Ha MOJIEH MEPEMEIIMBAHUS IAPOB.

8.JJaboparopHasyCTaHOBKA A POBEPKH3aK0-HOBBO3PACTAHUSIHTPOITUMBIIPOIIECCETEILT
ooOMeHa.

9.YcranoBka JsaboparopHas Ul HM3Y4YCHHS 3aBHCUMOCTH CKOPOCTH 3ByKa OT
temrepatypsl "M®-C3-M"

10.YcranoBka mabopaTopHasi Uil MCCIEIOBAaHUS TEIUIOEMKOCTH TBEPAOro Teja
"MO-TET-M".

11.YcranoBka jabopaTopHasi JJis ONPEEICHUS YHUBEPCAIbHOM Tra30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenp n1abopaTOpHbI Ia30BbIE MPOIIECCHI.

13.MepurenbHblii HHCTPYMEHT.

VYyeOHast ayautopust i NpPOBeAECHUsS J1abopaTopHbBIX padot: Jlaboparopus
«QnexTpuyectBa U onTUkU» (aya. 179, 1106)

OcHarienue ayiuTOpuu:

JIaGopaTopHble YCTaHOBKH, WU3MEPUTENIbHbIE MPUOOPHI AJs MPOBEAEHUS J1a00paTOPHBIX
pabor:

1.JIaGopaTopHasi yCTaHOBKA Il UCCIIEJOBAHUS 3JIEKTPOCTATUUECKOTO MOJIS C TIOMOIIBIO
OJIMHAPHOI0 30HA.

2.YcTaHOBKa A7 IIYHTUPOBAHUS MUJLTHAMIIEPMETPA.

3.YcranoBka gabopaTopHast U1l OTPEIEICHUST HHIYKTUBHOCTH COJIEHOMAA M MarHUTHOMN
IIPOHUIIAEMOCTH.

4.YcraHoBKka JlabopaTopHasl Juisi M3Y4EHHs DPE30HaHCA HANpPSOHKEHUM W OmpeleeHUs
UHTYKTUBHOCTH

5.JIabopaTopHasycTaHOBKAISIN3y4EHUS AJIMHBICBETOBONBOIHBIMXaPAKTEPUCTUK U pAK
LIUOHHONPEILIETKH.

6.JlabopaTtopHass ycTaHOBKa JUIsl ONpEIeNeHUsl paJuyca KpPUBHM3HBI JIMH3bI U JJIUHBI
CBETOBOM BOJIHBI C MOMOIIBIO KoJel HproToHa.

7.JlabopaTtopHass ycTaHOBKa JJisi ONpeJeNieHUs KOHILEHTpPalluu pacTBOPOB caxapa U
MIOCTOSIHHOW Bpalll€HNUS.

8.MICTOYHMKH MUTaHUSI TOCTOSIHHOTO TOKA.

9.Marasus emxocreii Time Electronics 1071.

10.Mara3un emxoctu P-513.

11.Mara3un unaykruBHocteid Time Electronics 1053.

12.Marasuns! conpotusiaeHuit P-33.



13.MynsTumetpsl nudpossie MAS-838.

14 Mynstumerpst APPA 106, 203, 205.
15.0cmmnorpad nByxkanansubiii GOS-620FG.
16.ITonsspumerp CM.

17.MeputenbHblil HHCTPYMEHT.

VYuebHas ayautopusi Uil TpoBeneHUs nabopaTopHbix paboT: JlaGoparopus «ATtoma,
TBepaoro Tena, sapay (ayx 177, 072)

OcHarienue ayiuTOpuu:

JIaGopaTopHble YCTaHOBKH, W3MEPUTENIbHBIC MPHOOPHI IS MPOBEACHHUS JaOOPaTOPHBIX
pabor:

1.JlabGoparopuas ycranoBka juist "M3ydenus BHentHero ¢porodddexra'.

2.YcraHOBKa /Ui W3Y4YEHMsI CIIEKTpa aToMa BOAOPOJA M OIpeleieHHs] MOCTOSHHOMN
Punbepra.

3.YcraHoBKka J1abopaTopHas AJs ONpeaeNeHus MOTeHIala BO30YKACHUs ra3a.

4.YcTaHOBKa /IS ONpEeNICHHs! [UIMHBI TPOoOera 4acTUIl B BO3IIyXe.

5.U3meput. ckopoctu cuera YM2-2.

6.Monoxpomatopst MYM-1.

7.Mynstumetpsl APPA 205, 207.

8.Ocmmmorpad nByxkananbHbii GOS-620FG.

9.MepuTenbHbIil THCTPYMEHT.

Y4eOHble ayAUTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
UH/MBUYAJIbHBIX KOHCYJbTAllMil, TEKYIIEro KOHTPOJII M IPOMEXYTOYHOM aTrTecTanuu (ayn.
190,195,198)

OcHalenue ayuToOpuu:

WNHTepakTuBHAS JOCKA, IPOEKTOP;

MynbTUMEAUIHBINA IPOEKTOP, KPaH.

VY4yeOHble ayTUTOPUU JJsl BBIMOJHEHUS KYpCOBOI'O NPOEKTUPOBAHUS, MOMEIIEHUs JUIs
caMoCTosATeNIbHOM paboTs (aya. 394,178,180,187a).

OcHarlleHre ayaAuToOpuu:

[TepconanbHblie kKommbroTepsl ¢ maketom MS Office, ¢ Beixomom B IHTepHET 1 ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

[Tomernienue st XpaHeHUs U MPOPUIAKTUYECKOTO OOCTYKUBaHUSI Y4eOHOTO 000PYyTI0BaHUS
(ayn.186)

OcHalleHue ayguTopuu:

Crennaxwu, ceiidbl uis XpaHeHus: ydeOHOTO oOopynoBaHus. UHCTpYMEHTHI AJii peMOHTa
000pyIOBaHUS



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00yYarOINXCSI

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEAyAUTOpPHas
camocTrosiTelbHas pabora oOydarommxcsa. AyAUTOPHAs CaMOCTOsITeNbHAas paboTa CTYIEHTOB
BBITIOJIHSCTCS HA JTAOOPAaTOPHBIX U MPAKTUYECKUX 3aHATHUSAX IO 3aJaHUI0 NMPENoaBaTess U MoJ
ero koutposeMm. OHa mpejnoaaraeT BoIIOIHEHUE JTa00paTOPHBIX paboT, ciayy KOJUIOKBUYMOB U
HalMCcaHue KOHTPOJBHBIX paloT.

BueaynuropHas camocrosiTenbHas paboTra oOydaroluxcsl 3aKiio4aeTcs B MpopaboTKe
JEKLIMOHHOTO MaTepuaia, pEIIeHUH WHAMBUAYAIbHBIX JOMAIHUX 3ajay, IOATOTOBKE K
BBITMIOJTHEHHIO J1a00paTOPHBIX PaboT, 00pabOTKe Pe3yabTaTOB 3TUX PadOT, a TAKKe B IOJITOTOBKE
K KOJUIOKBUYMaM U KOHTPOJIbHBIM paboTam.

Ilpumepot unouBUOYaILHBIX OOMAUHUX 300aY
1 cemecTp

3aoaua 1 «Kunemamuka nocmynamenpbHo20 U 6pauiamenbHo20 0BUNHCEHU)

Pajuyc-BEKTOp YacTUILBI M3MEHSETCS 110 3aKOHy 7 = t21+ 4t] — 2k (m). Haiitu BexTOp
CKOpPOCTH ¥,BEKTOP YCKOPEHHS d, MOJIYJIb CKOPOCTH U YCKOPEHHS, @ TAaKXKE yroj MEXIy dTHMHU
BEKTOpPAMU B MOMEHT BpEMEHU t = 2 C.

3aoaua 2 «/lunamuka nocmynamenbHo20 08UNCEHUA),

Ha teno maccel m, sexaiiee Ha riaagkod TOPU30HTAIBHOW IUIOCKOCTH, B MOMEHT t = 0
Hayaja JeiCTBOBaTh CHJIA, 3aBUCAIAs OT BpPEMEHUM Kak F =kt, r1Ie k — NOCTOSHHas.
HanpaBnenue 3Toil CHIIBI BCE€ BpEMsI COCTABIIAET YroJl a ¢ TOpU30HTOM. HailTu ckopocTh Tena B
MOMEHT OTPbIBA OT INIOCKOCTH U MYTh, IPOUICHHBIN TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenbHo20 0BUHCEHUA)

Yepes 0ok, umeromuii Gpopmy aucka, nepekuHyt mHyp. K KoHIaM mHypa mpuBs3aiu
rpy3uku Maccod my; = 100r u m, = 110 r. C xkakuMm yckopeHueM OyIyT ABUraThbCs IPY3HKH,
eciu macca m 6ioka paBHa 400 r? Tpenue npu BpaieHuu 0J10Ka HUYTOXKHO MaJio.

3aoaua 4 «3axkonui COXPAHEHUA IHepzuu, UmnyibCa U Momenma umMnyioca)

YUeagoBekK CTOHUT H a ckaMbe 2KykKoBCKOTO

B

U HadHeET BpauarThbC A cxamMbsa XykKoBcCcKOTO
yeJO0OBeKOM, NHTOHMABIUM MY, €CJH CyMMappH= HSb
M

—

U
JO0OBHUT PYKOHNH M9aHd4 Maccoin m=04xkr , JdeTsSuUluu B
ropH30HTAaAbBHOM HaNOpaBJEeHHH CO CKOPOCTHIO
v=20M/c . TpaexTopui=4 MUY a OPOXOAHUT H a
paccTOd9HUHU r=08m oT BepTHUKAaAaJbHOMU ocwH
pameHusa ckaMbu. C KaKoOH yra14oBOH CKODOCTHBDIO
c

i

H

OMEeHT MHMHEepUUHU dYeJoBeKa MU CKaMbH pas
[ = 6 kr - M2%

@)

3aoaua 5 «l apmonuuecKkue Konedanus»

Yactuiia coBepiiaeT TapMOHHUYECKHME KOJICOAHMSI BIOJIbL OCH X OKOJIO TOJIOKECHUE
paBHoBecus x = 0. Yacrora kojebauuii w = 4c~1. B HEKOTOPbI MOMEHT KOOPJAMHATA YACTHUIII



Xg = 25¢cM U ee CKOpocTb vy = 100 cM/c. HailTu koopaAuHAaTy X U CKOPOCTb ¥ YaCTULBI 4epe3
t = 2,4 ¢ mocJie 5T0ro MOMEHTA.

3aoaua 6 «3amyxaroujue Konedanun»

OnHOpOAHBIN JUCK paauyca R = 13 cm MOXET BpamarbCsi BOKPYT FOPHU30HTAIBHOU OCH,
MEPIECHANKYIISIPHON K €ro INIOCKOCTH M MPOXOJSIIEN yepe3 Kpai aucka. Haltu nepuoa mansix
Kosie0aHuM 3TOTO AMUCKa, €ClIU JorapuMUUecKuil JeKpeMeHT 3aTyxaHus A = 1.

3aoaua 7 «Penamueucmckas MexanuKka)

B co6cTBeHHOM cucTeMe 0TcUeTa UMEETCsl IPSIMOYTOJIbHUK C COOTHOIIIEHUEM CTOpOoH 4:5. B
KaKOM HAITPaBJICHUU U C KaKOW CKOPOCTBHIO JIOJDKEH JIBHTATHCS ATOT MPSIMOYTOJILHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETa OH BBITJISAACI, KaK KBaapaT?

3adaua 8 «Cmamucmuueckue pacnpeoesieHus»

KakoBa BepoSITHOCTH TOro, 4TO JaHHAas MOJICKYJIa HACAIBHOTO Ta3a MMEET CKOPOCTb,
1
OTIHYHYIO OT -V, He 6onee, yeMm Ha 1%7?

3aoaua 9 «llepeoe nauano mepmoouHamMuKu»

Hexotopyro Maccy a3ota cxxanu B 1 = 5 pa3 10 00beMy OJIMH pa3 aAnadaTHuIecKu, IPyrou
pa3 uzorepmuuecku. HauanpHoe cocTtosiHue B 000MX Cilydasx oJuHaKoBo. Haiftu oTHomIeHue
COOTBETCTBYIOIINX PabOT, 3aTpayeHHBIX Ha CXKATHE.

3aoaua 10 «Bmopoe nauano mepmoounamuxu

YeTbIpe MO UEABHOTO ra3a CHayala U30XOPHUECKU OXJIAIUIIH, a 3aTeM M300apruecKu
paclIMpWiid TaK, 4TO TEMIIeparypa rasa craja paBHa NEepBOHadadbHOW. HailiTm mpupamenue
SHTPOIMU ra3a, €CJIM €ro JaBJICHHUE B JAHHOM IIPOLIECCE U3BMEHUIIOCh B n = 4,5 pa3a.

2 cemecTp
3aoaua 1 «Pacuem 3nekmpocmamuueckux noiey

Tonkoe Mmoaykoaplo paaunyca R = 20 cM 3apspkKeHO paBHOMEpPHO 3apsaoMm q = 0,7 K.
Haittu Moysib HAPSKEHHOCTH 3JIEKTPUUYECKOTO MOJISL B UEHTPE KPUBU3HBI 3TOT'O MOJIYKOJIbLIA.

3aoaua 2 «InekmpuyecKkoe noJjie 6 eujecmaee)

Konnencarop emkocteio C; = 3 Mk® ObLI 3apsKeH IO pa3HOCTH MoTeHuanos U; = 150 B
U COEJUHEH CO BTOPBIM KOHAEHCATOPOM €MKOCTBIO (, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTU
noreHuuanos U, = 100 B. Haiitu 3apsan Aq, neperekiumii ¢ IiacTUH I1€pBOro KOHJEHCATOpa Ha
BTOpOU. Kakas rmpu 3TOM BBIIEINIIACH SHEPTHS?

3aoaua 3 «llenu nocmoannozo I1eKMpu1ecKo20 moxka»

Tpu ©6GartTapeu ¢ IDJAC &=12B, &=5B uu &=10B u
OJ U HAKOBBMHU BHYTDGEHHHUMU COnOpoOTHUBJAJEHHUAMHU

r=10Mm, coOegfUHEeHB MeXAy CcCO0O60O0OH OZHOUMEHHBMHIU
HNOJIOCAaMUu. ConpoTuBJdeHUE CoOeJIJHUHHUT®EJb HBH X
IpPOBOJJORB HHUUYTOWKHO MadJdao. Onpexgeaunrthsb C U JH

TOKOB,UMHJAYILIUX Yepes3 KaxXJAyw O0aTapeilo.



3aoaua 4 «Zleumeuue 3APANHCEHHBIX Hacmuy, 6 JJIEKMPUUECKOM U MACHUMHOM noJjie»

ONEKTPOH ABWKETCS B OJHOPOJHOM MArHUTHOM IIojie ¢ MHAyKnMen B =9MTn no
BUHTOBOW JIMHUM, paauyc KOTopod R =1cm, a mar h=78cm. Onpenenurs nepuox T
oOpalleHus JIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Illocmoannoe maznummnoe none»

[To 1ByM MJIMHHBIM NapajulebHBIM IPOBOJAHUKAM TEKYT B IIPOTUBOIIOJIOKHBIX HAIIPaBJICHUAX
ToKu cunod I; =34 A u I, =20A. PaccrosHue mexnay npoBonamu 1y = 0,3m. Omnpenenuts
MarHMTHYIO HHIYKIHUIO B TOUKE A, yTaJICHHON OT IEPBOr0 U BTOPOT0 IPOBOJHUKA COOTBETCTBEHHO
Ha pacctosgHus ry = 0,17mM u rp, = 0,2 M.

3aoaua 6 «IneKkmpomacHUMHAA UHOYKYUA)

ToHKHI MEAHBINM IPOBOJ MACCOM m = 1T COTHYT B BUJIE€ KBaJIpaTa ¥ KOHIIBI €70 3aMKHYTHI.
KBagpar nomenieH B OJHOPOAHOE MAarHUTHOE Mojie ¢ MHAyKnued B = 0,34 Tn Tak, 4TO €ro
IUIOCKOCTh COCTaBiisieT yroi [ = 30° ¢ JNMHUSAMM HMHAYKUMM nojis. OnpenenuTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IIPOTEYET II0 MPOBOJHMKY, €CJIM KBaapar, IOTAHYB 3a
[IPOTUBOIIOJI0KHBIC BEPLINHBI, BEITAHYTh B JINHUIO.

3adaua 7 «Inekmpuyeckue K0Ja1e0AHUA U NEPEMEHHBLIL MOK)

K ceru c neiictByromum HanpskenueM U = 100 B noxakitouniny KaTymiky, HHAYKTHUBHOE
conpotusiienue koropoi X, =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs a3 Mexay TOKoM
U HaNpsKEHUEM, a TaKKe TEIJIOBYIO MOILHOCTb, BBICISEMYIO B KaTYIIKE.

3aoaua 8 «llonapuszayus ceemay

YacTU4HO NOSPU30BAaHHEIN CBET MalaeT Ha moJisipu3arop. [Ipu mojaoxeHnu monspusaropa,
COOTBETCTBYIOLIIEMY MUHUMYMY MpOIyCKaHMs, MHTEHCUBHOCTb CBETa ociadiysercss B § pa3 1o
OTHOUIECHUIO K HadanbHOU. YeMy paBHa CTeNeHb MOIspU3aliiy nagaomiero ceera? [loromennem
CBETa IpeHeOpeyb.

3aoaua 9 «HUnmepepenyusn ceemosuix 01n»

Cdeprueckast MOBEPXHOCTb IUIOCKO-BBIMYKJION JIMH3bI CONPHKACAETCSl CO CTEKJISHHOM
IUTACTUHKOM. IIpocTpaHCTBO MeXAy NHMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYTIEPOAOM.
IToka3zaTenu npeaoMIIEHHUs JIMH3BI, CEPOYIIIEPOIa U IUIACTUHKU PaBHBI COOTBETCTBEHHO ng = 1,5,
n, =163u ny;=17. Paguyc KkpuBu3Hbl chepruueckold MOBEPXHOCTH JHH3BI R = 100 cMm .
Onpenenuts paanyc MAToro TEMHOro Kojibla HetoToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/lugppaxyus ceemogvix 6011

Mexay TOYeYHBIM HMCTOYHMKOM CBETa M HKPAaHOM IMOMECTHIIM auadparMy ¢ KpYIIbIM
OTBEPCTHEM, PAZNyC KOTOPOTO 7 MOKHO MEHsThb. PaccTosiHus oT nuadparmsl 10 UCTOYHUKA U
9KpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs IIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIIEHHOCTH B IIEHTPE NU(PPAKITMOHHON KapTHHBI HA dKpaHe HaOmroaaeTcs pu r; = 1,00mm u
CIEAYIOIINUNA MAaKCUMYM TIPU 7, = 1,29mm.

3 cemecTtp

3aoaua 1 «Tennoeoe uznyuenue»



OnpenenuTtp, Kakoe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTYy abCOMIOTHO YEpPHOE TEIO C
TMOBEPXHOCTH IIIOMABIO 3 CM°, €CITH H3BECTHO, 4TO MAKCHMAITBHAS CIIEKTPATbHAS TIIOTHOCTD €r0
HHEPreTUUECKON CBETUMOCTH IPUXOIUTCS Ha JUIMHY BOJIHBI B 600 HM.

3aoaua 2 «@omoirghghexmy

OnpenenuTh MAKCUMAIIBHYIO CKOPOCTh Upax (DOTOIIEKTPOHOB, BBUICTAIOIIMX W3 METaylia
npu o0aydeHur (poToHamu C dHepruei &= 0,767 MaB.

3aoaua 3 «Ippexm Komnmonay

Onpenenuts SHEPTHI0, MPUXOAALIYIOCS Ha 3JIEKTPOH oTaauu npu 3¢ dexre Komnrona, ecnu
paccestHre (OTOHA TPOUCXOIUT Ha yronl O = 1/3. DHeprus ¢poToHa 10 paccesHus € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUTaThCs JIEKTPOH OTAaYM?

3aoaua 4 «Boanoesvle ceoiicmea uacmuu)

JlHa BOJTHBI M37Ty4aeMoro aToMoM (oToHa coctaBisier A = 0,6 MkM. Bpems xu3nu aToma
B BO30YXIEHHOM cocTossHuM T = 1078 ¢. Omnpenennrte OTHOLIEHUE €CTECTBEHHOM INMPHHBI
SHEPreTUYECKOro YPOBHS K SHEPTHH, U3TyYEHHOM aTOMOM

3aoaua 5 «llomenyuanvnas ama»

Heiitpon HaxoauTcs B OAHOMEPHON OECKOHEUHO ITyOOKOW MOTEHIIUAIBHON ME HTUPUHON
| =1071% M ¢ aBCONIOTHO HEMPOHUIIAEMBIMU CTEHKaMH. HaliiuTe HAMMEHBIIYIO PAa3HOCTH JIBYX
COCEIHMX SHEPIeTUUECKUX YPOBHEU HEUTPOHA.

3aoaua 6 «Teopus bopa u uznyuenue amomoe»

S+

OnpenenuTb SHEPruI0 M TMOTEHLMAJ WOHM3aUMU MoHa LI, Haxonsguierocs B IepBOM

BO30YKIEHHOM cocTosiHMM. Kakol f1omkHa ObITh SHEprus GoToHa, YTOOBI OH BBIOMI U3 TAKOTO
MOHA 3JICKTPOH ¢ KHHETU4YecKo# sHeprueit T = 10 aB?

3aoaua 7 «Paduoaxmuenocmoy

AKTHBHOCTb HEKOTOPOTO paJMOAaKTUBHOIO Ipenapara majgaer 3a | MuHyTY B 9 pas.
Onpenenuth cpeHee BpeMs KU3HHU SiAep 3TOro IpenapaTa U ero nepuoj noiypacnana. Kakosa
BEPOATHOCTH TOTO, UTO AP0 PACHaLETCs 3a IPOMEKYTOK BpEMEHH, paBHBIN 3 c?

3aoaua 8 «Iuepzus ceazu a0pa»

BBIYHCIIUTL B aTOMHBIX €MHHUIAX MACChl MAcCy A/[pa M Maccy aToMa M30TONa HUPKOHHS
W Z , €CIU ero yjieNbHas SHeprus CBA3H cocTasiseT 8,70 MaB Ha 1 HyKIIOH.

3aodaua 9 «HAoepuvie peakyuuy

Hanmcats HemocTaromee 00o03HadeHWe B peakuun °B(n,x)’Li , mpoTekamomieii B
pe3ysbTaTe B3aUMOACHCTBHSI OYEHb MENJICHHBIX HEUTPOHOB C TMOKOSAMIMMHCS siapaMu Oopa.
Halitn KMHETHYECKHE YHEPTUN TPOTYKTOB PEAKLIAH.

ITepeuyenn 1a0opaTopHbIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpumeHeHME 3aKOHOB COXpaHEHMS AJ1s ONIPEETIEHHS CKOPOCTH I10JIETA ITYJIN»



2. JI. p. Ne 3 «Onpenenenre MOMEHTOB MHEPLIUMH TEJI C IOMOIIBIO KPYTHIBHOIO MasATHUKA.
ITIpoBepka Teopemsl LlTeitnepa»

3. J. P. Ne 4 «MccnenoBanue BpallaTelbHOIO JBUKEHHMS TBEPAOrO Tela BOKPYT
HEMOJIBUYKHOU OCH»

4. JI. p. Ne 5 «Ompenenenue xapakTEPUCTHK 3aTyXarOMIMX KOJICOaHWH (DU3HUECKOTO
MasiTHUKa»

5. JL. p. Ne 7 «OnpenienieHue CKOPOCTH 3ByKa B BO3AYXE METOJIOM CTOSIYEH BOJHBI»

6. JI. p. Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN

7. JL. p. Ne 14 «Onpenenenue nokazatens aquadarsl y Mmetogom Kiiemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3aKkoHa BO3pacTaHUs SHTPOIIHH»

2 ceMmecTp

1. JI. p. Ne 21 «MccnenoBanue 3JI€KTPOCTATUUECKOTO OIS ¢ TOMOIIBIO 30H1a)»

2. JI. p. Ne 24 «PacmupeHnue npejesna u3MepeHus aMIepMeTpa IOCTOSIHHOTO TOKa»
3. JL. p. Ne 26 «M3mepeHne eMKOCTH KOHJAEHCATOPOB MOCTOBBIM METOIOM»

4. J1. p. Ne 27 «I3yueHue pezoHaHCa HaIlPSHKEHUI»

5. JI. p. Ne 28 «Onpenenenne MHIYKTUBHOCTH COJICHOMJA U MAarHUTHOM MPOHHULIAEMOCTH
dbeppoMarHeTuka

6. JI. p. Ne 32 «Omnpenenenne paanyca KpPUBH3HBI JIMH3bI M TOJOCHI IMPOMYCKaHUs
CBETO(QMIBTPA € TTOMOIIBIO KoJierr HproToHa

7. JL. p. Ne 34 «Onpenenennie AMTUHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AUPPAKIIHOHHOM
peteTK»

8. JI. p. Ne 35 «Omnpenenenne KOHIICHTPAIIMH PACTBOPOB caxapa U MOCTOSTHHOW BpaIllCHUs

3 cemecTp

1. JL p. Ne 36A «MccnenoBanne XapakTepUCTUK BAaKyyMHOT'O (pOTO3IEMEHTa»

2. JI. p. No 42 «M3ydyenue criekTpa u3aydeHus aToma Bojopoja. OmpenereHue rIaBHbIX
KBAaHTOBBIX YHCE BO30YX/IEHHBIX COCTOSIHUN aTOMa BOAOPOAA»

3. JL. p. Ne 44 «3yueHue 351eKTpUUYECKUX CBOMCTB TBEPABIX TEI

4. J1. p. Ne 51 «M3yueHune 3akOHOMEPHOCTEN O.-pacmiaziar»

5.J1. p. Ne 52 «M3yueHue crieKTpa raMMa-u3JIydeHUs] PallOaKTHBHBIX HJIEMEHTOBY

6. JI. p. Ne 53 «Ompenenenne MakCHMalbHOM JHEpruu [-yacTuil M UACHTU(DUKAIHS
PaAMOAKTHUBHBIX MTPETApaTOB)

IlepeyeHb BONPOCOB /ISl MOATOTOBKHM K CEMUHAPAM
1 cemecTp
Kunemamuka u ounamuka nocmynamenbHozo u 6pawamenbHo20 06UNCEHUA

1. Tlonsarue pannyc-BeKTOpa, CKOPOCTU U YCKOPEHHUS] MaTepUalbHON TOUYKH.
Cpennvie 1 MTHOBEHHBIE BEJTUYHHBI.

2. Tlpsmas m oOpaTHas 3ajadyd MEXaHWKH. Pojb Hava bHBIX YCIOBHH.
IlepemenieHue 1 NpONUIEHHBIH ITYTh.

3. JIBmKeHHe 10 OKPYKHOCTH. YTOJ OBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEJINYMH.

4.  KpuBonuHeiHOE NBWKCHHE. TaHTeHIIMaTbHOE U HOPMaJIbHOE YCKOpPEHHE.
ITonHOE yckopeHue. Yol MexXIy CKOPOCTBIO U YCKOPEHHUEM.

5.  Hnepumanbnble cucTeMbl orcueta. [IpuHIun oTHOocuTensHOCTH [amumest.
Ilepsbiit 3akoH HbroToHa.

6. Tlonstue cuibl, Macchl U UMITynbca. [Ipunnun cynepnosunun. OCHOBHOM
3aKOH JVMHAMUKHU II0CTYNATEIBHOrO IBWKEeHMs. TpeTuit 3akoH HproToHa.

7.  MOMEHT HUMITylbca U MOMEHT CHJIbl OTHOCHUTEIbHO TOYKH. OCHOBHOE



YpaBHCHHUC NTUHAMUKHA BpalllaTCIIbHOI'O ABUKCHHA.

8. Bpamenue BOKpYr HEMOJBM)KHOW OCH. MOMEHT WHEPIIMU TBEPAOTO Tea.
Teopema Ilteitnepa.

9. Amanorus  XapakTepUCTHK Y  ypaBHEHUH  MOCTYHNaTeNbHOTO U
BpamaTCJIbHOIO0 ABUKCHUA.

3axombl COXPDAHEHRUA 6 MEXAHUKe

1. MUurerpansl nBxenus. CBsi3b 3aKOHOB COXPAHEHUS C CHUMMETPHUSIMU
MIPOCTPAHCTBA U BPEMEHH.

2. 3aMKHyTas CUCTeMa. 3aKOH COXPAHEHHUS MOJTHOTO UMITYJIhCa CUCTEMBI TEI.

3. 3aKoH coxpaHEHHs MOJHOTO0 MOMEHTA UMITYJIbca CUCTEMBI Tel. JIBmKeHue
B LICHTPAJIbHOM IIOJIE.

4, Pabora u wMomHOCTh. KuHeTnyeckas OdHEpPrus IOCTYMATEILHOTO |
BpAILATEILHOTO ABUKECHHUS.

5.  KoHcepBaTUBHBIC M JHCCHUIIATHBHBIC CUJIbI. PaboTa KOHCEpBATHBHBIX M
JIUCCUTIATUBHBIX CHIL.

6. TloreHumanbHass SHeprus. 3aKOH COXPAHCHHUS IIOJTHOW MEXaHWYECKOMN
SHEPIUHu.

7.  CBs3p MeXAy CWION U MOTEHLIMATILHOU SHeprueil. /[Ba crocoba onucanus
B3aNMOICHCTBHS.

8. Coynapenue OByX Tell. YOPYruil U HEYIIPYruu yaap.
Mexanuueckue xKoneoanus

VYpaBHEHHE rApMOHUYECKUX KOJeOaHHU U ero pelieHue.
XapakTepucTUKu Koiebanuii (aMIUTuTy 1a, 4acToTa, HadaJibHas ¢aza).
MaremaTtnueckuii 1 GU3NUECKUN MASTHUKU.
CrnosxeHre rapMOHUYECKUX KOJIeOaHUH OIHOTO HanpaBjieHus. buenus.
CrnoxeHue nepneHIuKyIspHbIX Konebanuil. @uryps Jluccaxy.
YpaBHeHHE 3aTyXaloMUX KOJIeOaHl U ero perieHue.
XapakTepUCTUKN  3aTyXalolMX  KojeOaHMM  (Bpemsl  penakcalud,
jgorapu(pMUUECKUl JEKPEMEHT, T00POTHOCTH).

8.  DHeprus rapMOHUYECKUX U 3aTYXAIOLIUX KOJICOaHUH.

9. BwiHyXAeHHBIC KoseOaHus. Pe3oHaHc.

NoabkowhE

Ynpyzue eonnuv

1. TlomepeuHble U MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKU Oeryiel ynpyroiu
BOJIHBI.

2. CkopocCTh pacpOCTpaHEHHUs YIPYTHUX BOJIH.

3.  Knaccudpukanus BomH 1o ¢opme BOJHOBOM moBepxHocTu. [lnockas,
cepuueckas U MWINHIPUYECKas BOJIHA.

4. BonHOBOe ypaBHEHHME. YPaBHEHHE Jyda, YpaBHEHHE IUIOCKOW BOJIHBI,
BOJTHOBOE ypaBHEHHUE B 0011IEM BHJIC

5. Hanoxenue ynpyrux BojiH. CTosiuasi BOJHA U €€ 0COOEHHOCTH.

6. KonebGanue HATSIHYTOH CTPYHBI.

Knaccuueckaa cmamucmuxa

1. Makpocucrtema. CTaTUCTUYECKUA W TEPMOJUHAMUYECKUMH MOAXOIbI K
OMHUCAHUIO0 MAKPOCUCTEM.

2. Huckpernpiii Habop BenuuuH. [loHATHE BEpPOSTHOCTH W CpPEIHEH
BCJIIMYUHBI.

3. HenpepsiBablli HaOop BenmuunH. DYHKIMS paclpefesiCHUs CIIydailHOM



BEeJIMYMHBI W €€ CBOWCTBa ((DM3MYECKHIl CMBICI, pacdyeT BEPOSTHOCTEH, YCIOBHE
HOPMHUPOBKH, PACU€T CPETHUX BETUYHH).

4, Pacnpenenenne Monekysl mo DpOEeKUMsIM CKopocteil. Pacnpenenenue
l"aycca.

S. Pacnipenenenne Mosekysnl 1o MOAYNIO cKopocTu. Pacnpenenenue
Makcaeiia.

6. Hauboinee BeposiTHast, CpeIHsIs U CPEITHEKBAPATHYHAS. CKOPOCTH.

7. Pacnipenenenne Moiexkyn MIealbHOTO Ta3a MO BBICOTE B IMOJE THKECTH

3emuu. Pacnipenenenue bonbimana. bapomerpuueckas popmyia.

MKT u nepeoe nauano mepmoounamuxu

1. Mogenp naeanbHOro rasa. /lasienue u remmneparypa ¢ Touku 3peanst MKT.
VYpaBHEHNE COCTOSIHUS UACATIBHOIO ra3a.

2. [TonsiTue crenenei cBoOOABI MOJIEKYJIBI. Teopema o paBHOpacIpeneIeHun
SHEPTUU MO CTEHEeHSIM CBOOO/IBI.

3. BHyTpeHHss sHEprus Kak QYHKIIUS COCTOSHUSI CHCTEMBI.

4, Pabora kak QpyHkuus mporecca.

S. IlepBoe HauaIO TEPMOJUHAMUKHY.

6. H3oTepMuyecKkuii, H30XOpUIECKUI 1 N300apUUECKUI TPOIIECCHI.

7. Amnabarnyeckuii mpomecc. YpasHenue Ilyaccona. Ilommrpomnmueckue
MIPOLIECCHI.

8. Ilonstne Ttemmoemkoctu. MousipHass W ylaelbHas  TEIUIOEMKOCTH.

TemnoeMKkoCThb IIpH U30I1Ipo1ecccax.

Bmopoe nauano mepmoounamuru. Inmponusn

1. Hanpasnenue npoueccoB. CraTucTuueckuid Bec mMakpococtosiHusA. CyTb
HEOOPaTUMOCTH.

2. Bropoe Havyano tepmoguHamuku. @opmynuposku Kiaysuyca u KenpBrHa.

3. DHTpOMUs CUCTEMBI U €€ cBoiicTBa. Teopema HepHcTa.

4. M3MeHeHne SHTPONMHU B TEIUIOBBIX IIPOLECCaX.

S. OcHoBHOE ypaBHEHUE TEPMOANHAMUKHU. TepmoanHamMuueckue
MOTEHLUAIIBI.

6. Huxmnuaeckuit mpouece. Koadduiment mosie3sHOro AeUCTBUS TEIMIIOBOM
MaIlUHBI.

7. uxn Kapno. Teopema Kapno. TepmoauHaMuueckast mKaia TeMIIepaTyp.

8. Craructuueckuil cMpic 3HTponuH. Popmyna bonbrMana.

2 cemecTp

3Jlel<mpocmamultec1<oe none

1. Cwitbl B mpupoze. Poiib 31€eKTpOMarHuTHOrO B3aUMOAECUCTBUS.

2. OnekTpocraTHdyeckoe  moje.  Jnektpudeckuil  3apsa.  ColicTBa
3JIEKTpUYECKOro 3apsaa. 3akoH Kyiona.

3. HanpspkeHHOCTD 371€KTPOCTaTHUECKOTO TOJIS.

4. [TpuHIMI Cyneprno3uiuy 3JIEKTPOCTATUUECKHUX MOJIEeH I TUCKPETHOTO U
HENPEPBIBHOTO PACIIPENEIEHUS 3aPsII0B.

S. [ToTok BekTOpa HANPSHKEHHOCTH 3JIEKTpOCTaTH4ecKoro mouss. Teopema
I'aycca.

6. [ToTeHIManbHOCTD 3IEKTPOCTATHYECKOTO noJs. [IpuHumn cyneprnoznnnu
JUIsl TIOTEHIHMATIA.

7. PaboTa o nepemeneHuo 3apsaaa B 3JeKTpocTaTHueckoM noje. Teopema o

UUPKYJISALUY.



8. CBs13b MEX/1y HANPSKEHHOCTBIO U IOTEHIIMAJIOM.
9. I'eomeTpuueckoe onucanue moisi. CUaoBbIe TUHUU. DKBUITOTEHIIMATbHBIE
MOBEPXHOCTH.

ﬂuaﬂexmpuku u npoeoduuku 6 JJleKmpu4ecKom none

1. DNEeKTpUYECKUM TUNO0Jb. [JUNIOIbHBI MOMEHT.

2. DnekTpuyueckoe noje B auanekTpuke. [lonsgpuzanus AusaekTpuka.

3. BekTop anexkTpuueckoro cMeuieHus. Ju3nexkTpuueckas MPOHULAEMOCTh
BenlecTBa. Teopema ['aycca /uist TUAIIEKTPUKOB.

4. YciioBUS Ha rpaHuULIE pa3zielia IBYyX JAUAJIEKTPUKOB.

5. DNEKTPOEMKOCTh YEUHEHHOTO MTPOBOHHKA.

6. Konnencarop.  DIEKTPOEMKOCTh  IUIOCKOTO,  CPEpHUecKoro U
WIMHIPUYECKOTO KOHIeHcaTOopa.

7. CoenrHeHne KOHIEHCATOPOB.

8. DHeprusi  3apsyKEHHOIO KOHJIEHCATOopa. [InotHOCTH ~ BSHEprUU
AIIEKTPUYECKOTO IOJI.

9. Bxurouenue KoHaeHcaTopa B JEKTPUUECKUE LEITH.

Hocmoannulit 3.1eKmpuyecKuii moK

1 OnexTpuueckuid Tok. [IMOTHOCTH TOKa. YpaBHEHUE HETIPEPHIBHOCTH.

2. 3akon OMa B quddepeHnnaibHon hopme.

3. 3akoH Oma B MHTerpajbHOW (hopMme Ui OJHOPOJHOIO YYacTKa IIETH.
DNeKTpUUECKOoe HaMpsKEHHE.

4. Conpotusnenue npoBogHuka. CoelMHEHNE COPOTUBIICHHH.

5 3akon OMa mJ1st HeoJHOpOAHOTO yuacTka nenu. Ctoponnue cuibl. JJC.

6. [TpaBuna Kupxroda ans pacuera pa3BeTBICHHBIX LEHEH.

7 PaboTta 1 MOLTHOCTB AJIEKTpUUECKOro Toka. 3akoH Jxoynsa-Jlenna.

8 [TepexoaHble MpoLECCHI B LIENH ¢ KOHJIEHCATOPOM.

Maznummnoe none u 31eKMpPOMAZHUMHAA UHOYKUUA

1. Enunas npupoza 31eKTpUuyecKoro ¥ MarHuTHOTO TOJIA.

2. Nctouynnkyn MarHMTHOTO 1osl. MarHuTHOE MOJie ABMKYIIEroCs 3apsana v
MPOBOJIHUKA C TOKOM. 3akoH buo-Casapa.

3. [Torok u HUPKYISUMS BEKTOpAa MHAYKIMA MAarHUTHOro mons. Teopema
["aycca u TeopeMa 0 UPKYJIALIMH.

4, Cuna JlopeHna. /[BuxkeHne 3apsSKEHHOM YaCTUIb B MATHUTHOM MOJIE.

5. Cuna Amnepa.

6. MarauTtHOe oie B BeniecTBe. HaMarumaeHHOCTE.

7. HamnpsikeHHOCTP ~ MarHMUTHOro  mojisi. MarHuTHas  IPOHUIIAEMOCTH
BelllecTBa. JlnaMarHeTUK ¥ mapaMarHeTHUKH.

8. ®deppomaraetuku. Ouznyeckas npupoja heppoMarHeTuzma.

9. 3akoH anekTpoMarHuTHONM wuHAYKUuK Dapanes. IlpaBuno Jlenna.
Buxpesoe a1ekTprudeckoe mnosie.

10. SArnenne camonHaykuuu. MHnyktuBHOCTh. CONEHOU .

11. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

3J1el<mpuuec1<ue Kos1ebanus u nepemelmbu? MmoK

1. KonebarenbHblii KOHTYp. MexaHu3M BO3HHUKHOBEHHS AJIEKTPHUECKUX
KOJIeOaHU .
2. DOHeprust 3J1eKTPUIECKUX KOIeOaHUH.

3. 3aryxatomye KojaebaHus. XapaKTEPUCTHUKU 3aTyXaIOMUX KOJIeOaHNH.



4. PoJib akTUBHOTO COMPOTUBIIEHUS B KOJIEOATEILHOM KOHTYpE.

5. Breinyxnennsle  konebaHus. BekropHas agumarpamMMa  HampsOKCHHM.
Pe3onanc Toka. Pe3onancHas yacrora.

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

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

8. JeiicTByrolue 3Hau€HUs CUJBI TOKa W HampspKeHHs. MOIIHOCTbh MpH

nepeMeHHOM Toke. KoapuImeHT MOIHOCTH.
dnekmpomazHummole 60J1HbL

1. Cucrema ypaBHeHuii MakcBemna Kak 0000IIeHHE pa3pO3HEHHBIX SBICHUH
JJIEKTPUYECTBA U MAarHeTU3Ma.

2. CBoiicTBa yYpaBHEHUH Makcseia. IIpencka3anue CyILIECTBOBaHUSA
3JIEKTPOMAarHUTHBIX BOJIH.

3. BomHoBoe ypaBHeHme. CKOpOCTh paclpoOCTpaHEHHs] BOJHBI M IIOKA3aTellb
IIPEJIOMJICHUS CPEBL.

4. Ilnockast 3JIeKTpOMarHuTHasi BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKHU.

5.0Heprusi W UMIYJIbC JJIEKTPOMarHutHOM BonHbL. Bekrtop IloitHTHHTrA.
VHTEHCUBHOCTS.

6. [lIkana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO JUara3oHa.

7.EcrecTBeHHBI M NOJAPU30BaHHBIA cBeT. Buasl nomsgpuzauuu. CreneHb
NOJIIPU3aLUU YaCTUYHO MOJISPU30BAHHOIO CBETA.

8. 3akon Mautoca.

9.lonsgpuszanus Npu OTPaKEHUH M TPEIOMIICHMM CBeTa Ha TIpaHMIE pas3zesa
JIAJTIEKTPUKOB. YToa bprocrepa.

10. JIBoMHOE JTydyenpenoMiIeHue. Y CTpOINCTBO Ipu3Mbl Hukoss.

11. OnrTuyueckd aKTHUBHBIE BeElIeCTBA. BpallleHWe MIOCKOCTH MOJSPU3aUN
CBETA IIPU IIPOXOKICHUU YEPE3 ONITUUECKU aKTUBHYIO CPENy.

Humepgepenyus ceemosvix 6011

1. [Tonstre uaTepdepentuu. [IpuHINI CynepmO3UIMU AJsE CBETOBBIX BOJIH.
HaGmronaeMele 1 HeHAOIIO JaeMbI€ BEJTUYHUHEI.

2. KorepenTtHsie 1 HekorepeHTHble BONHBI. ClIO)KEHHWE MHTEHCHUBHOCTEH B
CJTy4ae HEKOTePEHTHBIX M KOTEPEHTHBIX KOJICOaHUH.

3. YcnoBus ycuineHus U oclablieHusl CBeTa B 3aBUCHMOCTH OT pa3HocTH (a3
UHTEP(PEPUPYIOUTUX BOJIH.

4. OnTudecknii myTh cBeTOBOTO Jy4a. CrmocoObl M3MEHEHUS ONTHYECKOTO
ITyTH CBETOBBIX BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJa JIBYX BOJIH C pa3HOCTBIO (pa3. YcioBus
MaKCHMyMa U MUHIMYyMa WHTep(EepEeHITUN B 3aBUCUMOCTH OT ONITHYECKON PA3HOCTH XOJ1a.

6. Cxema IOnra. Ycnosus nHabmoneHus uHTephepenunn. KoopauHaTs
CBETJIBIX M TEMHBIX TI0JIOC Ha 3KPaHe.

7. Bpemennas u nmpocTpaHCTBEHHAsI KOTEPEHTHOCTD.

8. WuTepdepeHims B TOHKHX TUIEHKAaX B OTPAXKEHHOM H ITPOXO/ISAIIEM CBETE.

9. Cxema muist HabmoneHust koner] HetoToHa. Pagnychl CBETIIBIX U TEMHBIX

KOJIEI[ B OTPaKEHHOM U TIPOXOIAIIEM CBETE.
Jugpakuyus u oucnepcusn ceemosvix 60aH

1. SAsnenune gudpakmuu. OcoOeHHOCTh IUQPPAKIIMKA  CBETOBBIX  BOJIH.
Hudpakuus Openenst u @paynrodepa.



2. ITpunuun I'roiirenca-OpeHens. YHOpouieHUE BBIUUCICHUNA C IOMOLIBIO
BEKTOPHOM AUArpamMmel.

3. Hudpakuus Openenst Ha KPYTraoM oTBEpCTUH. 30HBI DpeHens.

4, Hudpakmus DpayHrodepa Ha Y3KOH MPAMOIHMHEHHOW IIeTu. Y CIOBHS
MaKCUMyMa U MUHHUMYyMa. 3aBUCUMOCTh MHTEHCHUBHOCTH CBETA OT yIJia AU(paKIum.

5. Judpaxuonnas pemierka. OCHOBHbIE XapaKTEPUCTUKH AU(PPAKIIMOHHON
peleTKH. Y CII0BUs INIABHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrinoBas aucriepcss M paspeliaronias CoocoOHOCTh AU(pPaKIMOHHON
PELLETKH.

7. Judpaxus Ha IPOCTPAHCTBEHHOMN PELIETKE.

8. duzndecKue MPUHITUIBI Toorpaduu.

9. Hucnepcus cBera. HopmaneHas u aHoManbHasi TUCHIEPCHUS.

10. Bonnosoii maker. @a30Bas U rpynnoBas CKOPOCTU BOJIHBI.

3 cemecTp

Keanmoesasa npupooa uznyuenusn

1. TemnnoBoe u3nydeHue abCOIOTHO YepHOTO Tena. 3akoH Ctedana — bonbiMana.
2. 3akoH cmeuleHus Buua. ['unoresa [Tinanka.

3. OHeprus u umnynbc porona. JlapneHue cera.

4. doroadpdexr. 3akomel  doroddpdexra. KpacHas  rpanmma
doTtoardpdekra.

S. ®opmyna OuHIITEHHA. PENSATUBUCTCKUA U HEPEIATUBUCTCKUMN
doTtoddekr.

6. TopMO3HOE PEHTTEHOBCKOE HU3JIyUYEHUE.

7. OS¢ ekt Komnrona. dopmyna KomnroHa.

8. KopnyckynnsipHO-BOTHOBOM Ayallu3M CBETA.

Inemenmul K6AHMOBOU MEXAHUKU

1. BoHOBBIE CBOWCTBA YaCTHII.

2. JlnnHa BosHbI e bpoiins. DKkcrepuMeHTaIbHOE MOATBEPKICHUE.

3. [TpunHuMn HEOIpeIeIEHHOCTH I'eiizenbepra. CootHomieHne
HEOIPEIETIEHHOCTEMN.

4. BonHoBas ¢yHKIIUS U ee cBOMCTBA.

5. OcHoBHasl 3a/1aua KBaHTOBOW MexaHMKH. Y paBHeHue Llpéaunrepa.

6. Yactuna B NOTeHIMAIBHOMN siMe. KBaHTOBaHME DHEPTUN.

7. [TpoxoxxaeHne dYacTUIbl 4Yepe3 MOTeHUUANbHbI Oapbep. TyHHEIbHBIN
ahdexr.

Teopus bopa u uznyuenue amomog

[Inanerapnas Mogenb aTOMa.

IToctynatel bopa.

W3nmyuenue atoma BoJI0OpoAa U BOJAOPOJONOA00HBIX CHCTEM.
Crnexrpansuble cepun. ®opmyna banemepa.

CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

arLONOE

Amom ¢ mouxku 3peHusn K8AHMOBOU MEXAHUKU

1. KBaHTOBBIE UKCIIa, XapaKTEPU3YIOIIKE TTOI0XKEHUE JIEKTPOHA B aTOME.
2. KsanToBaHme SHEprum.

3. KBaHTOBaHNE MOMEHTA UMITYJIbCA.

4. CnuH snextpona. [10JIHBIII MOMEHT 3JE€KTPOHA.



S. Cxema 3HepreTuyeckux ypoBHEHN aTomMa BOJOpO/a.

6. [IpaBuna orGopa nMpu aTOMHBIX TIEpeXoax.

7. 3arosHEHUE DJICKTPOHHBIX O0OJOYEK B MHOTO3JIEKTPOHHBIX aTOMaXx.
[Tpunmun [aymnu.

Keanmoesana cmamucmuka u 9Jlel<mponpoeoduocmb meepdbtx mein

1. [TpuHIMT TOXKECTBEHHOCTH OJIMHAKOBBIX YaCTHULI.

2. bozonst u ¢depmuonsl. Tpu BuOa CTATHCTUKU: KJacCHYecKas,
boze-Ditnmreiina u ®epmu-Jlupaxa.

3. CBo0oaHbIe IeKTPOHBL. DHeprus Oepmu.

4. 30HHast TEOpPHsI TBEPBIX TEJ.

5. DIEKTPONPOBOAHOCTD MOIYIIPOBOAHUKOB. 3aBUCUMOCTh TPOBOIUMOCTH OT
TeMIIepaTyphbl.

6. CoOcTBeHHas U PUMECHAs! IPOBOJMMOCTb MOJTYITPOBOIHUKOB.

7. DJEeKTPONPOBOIHOCTE  METAJUIOB. 3aBHCUMOCTh  CONPOTUBJIEHUS  OT
TEMIIepaTyphI.

8. SBnenue cBepxipoBoauMocTi. KBaHTOBast TEOpHs CBEPXIIPOBOIUMOCTH.

Amomnoe a0po u adepHuvle peaKyuu

1. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTHBHOTO PacIaja.
2. PanuoakTuBHBIC PSIBL.
3. CocTaB 1 XapaKTEPUCTUKH aTOMHOTO siipa. SepHbIE CUITBI.

4. KamnenpHas u o6onouednas moaenu siaep. Pamuyc sapa.

S. Macca n sHeprus cBsi3u sapa. Y AeiabHas JHEPIUs CBA3H.

6. SnepHble peakuu. DHEPrust s,IEPHON PEaKIUHU.

7. SnepHas sHepreTuka.

Ocobennocmu paouoaKmueHvlX pacnaoos

1. VYpaBHEHHE M DHEPreTHUYECKOE YyCIOBUE o-pacmnajga. CBsa3bp 3HEpruu
OL-YaCTHIIbI C IEPUOJIOM MOIypacnaja.

2. TyHHenbHbIN 3Q ekt npu a-pacnage. CHeKTp o-4acTHULL.

3. XapakTep creKTpa y-u3iay4eHHUs.

4. Tlpouecchl B3aUMOJEHCTBUS Y-KBAHTOB C BEILIECTBOM.

S. 3aBUCHUMOCTh UHTEHCUBHOCTH Y-M3Iy4EHHS OT TOJIIMHBI CJIOSI BEIIECTBA.
CpaBHeHuE MPOHUKAIOUIEH CTOCOOHOCTH PA3IUYHBIX BHI0B U3TYUYECHHUS.

6. Tpu Bupma P-pacmaga. DHepreTuueckuil crektp [-uactun. ['unoresa
HEUTPHUHO.

7. 3akoHbI coxpaHeHus pu B-pacnazne. Jlentonsl. JlenToHHbIH 3apsi.

IIpuaoxenne 1.

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI PadoThl 00y4yarouxcs

[lo mucrumumHe  «®Pu3nMka»  TPEIYyCMOTpPEHAa  ayAWTOpHAsT W BHEAyIUTOPHAS
caMmocTosiTeNlbHass pabora oOydarommxcsi. AyAUTOpHas CaMOCTOsATENbHAas padoTa CTYJEHTOB
BBITTOJTHSICTCST HA JTAOOPATOPHBIX W MPAKTUYECKUX 3aHATHUSAX 10 3aJaHUI0 TPENoaBaTess U Mo
ero KoHTposeM. OHa IpeAnonaraeT BhIIOJIHEHUE JJAOOPAaTOPHBIX PadoT, cllauy KOJUIOKBUYMOB U
HalrcaHue KOHTPOJILHBIX padoT.

BueaynutopHass camoctosiTenbHas paboTa OOydYarolIMXcsl 3aKiIouaeTcs B NpopaboTKe
JEKIMOHHOTO MaTepHaja, PEIICHWH WHAMBHUAYAJbHBIX JOMAIIHUX 3a/1ad, IOJrOTOBKE K
BBITOJIHEHUIO JTAOOPATOPHBIX paboT, 00paboTKe pe3yIbTaTOB 3TUX PadOT, a TAKXKE B MOATOTOBKE
K KOJUIOKBHYMaM M KOHTPOJIEHBIM paboTam.



Ilpumepot unoueuOyanbHbIX 0OMAUWHUX 300aY

1 cemecTp

3aoaua 1 «Kunemamuka nocmynamenbHozo u 6pauiameibHo20 08UNHCCHUN)

Paguyc-BeKTOp YacCTUIIBI M3MEHSETCS 10 3aKOHY 7 = t2T+ 4t] — 2k (m). Haiitu BekTOp
CKOpPOCTH ¥,BEKTOP YCKOPEHHS d, MOIYJIb CKOPOCTH U YCKOPEHHUS, @ TAaKXKE yroj MEXIy dTHMHU
BEKTOPAMH B MOMEHT BpEMEHH t = 2 C.

3aoaua 2 «/[lunamuka nocmynamenabHo20 08UMHCCHU)

Ha Teno maccel m, nexaniee Ha I1aJKOM TOPU3OHTAIBHOW TJIOCKOCTH, B MOMEHT t = 0
Hayajga JeicTBOBaTh cujia, 3aBUCALAS OT BpPEeMEHM Kak F =kt, r1ae k — MOCTOSHHAs.
HanpaBnenue 3Toil CHIIBI BCE€ BpEMSI COCTABIIAET YIoJl @ ¢ TOpu3oHTOM. HailTu ckopocTh Tena B
MOMEHT OTPBIBA OT MJIOCKOCTU U MYyTh, MPOIICHHBIN T€JIOM K 3TOMY MOMEHTY.

3aoaua 3 «/[unamuxa epawyamenbHo20 08UNHCEHUA)

Yepe3 010k, umerouii popmy aucka, mepekuHyT ImHyp. K KoHIaM IIHypa MpUBS3aiu
rpy3uku Maccod my; = 100r u m, = 110 r. C xkakuMm yckopeHueM OyIyT ABUraThbcs I'PY3HKH,
ecym Macca m 61oka pasHa 400 r? Tpenne npu BpalieHHH 0JIOKa HUYTOXXHO MaJIo.

3aoaua 4 «3axonwl COXPAHERUA Inepcuu, UMnyjibCa U MOMenma uUMnyjiibca»

YUemaoBek CTOHUT Ha ckaMmMbe Xyk

OBCKOTO u
JOBHUT PYyKOH M s 4 Maccoin m=04xkr , JdeTsauUuu B
rOpPHU30OHTAJABHOM HAaAaNODpPaBJEHHUHHU CO CKODPOCTSBHIWO
v=20mM/c . TpaexToOopHu g Md4a OPpPOXOAHUT H a
paccTOdHUHU r=08m oOT BepTHKAaAaJbHOMH ocH
BpamedHnus cKamMbu. C KaKOH YyraoBoH CKOpPOCTHbLIO
U HadyHET BpallaThbC S ckamMbsa XKykxkoBckKoro C
yeJlJO0OBeKOM, ODOHUMAaBIMIUM MsSI4Y, eCJH CYMMAapHBH
MOMEHT HHEepPDIUUH yeJqoBEKa 51 CKaMbH PaBeH

I =6xkr-M2?
3aoaua 5 «l'apmonuueckue Konebanusn)

YacTuma coBepuiaeT TapMOHHYECKHE Kojle0aHHs BIOJb OCH X OKOJIO TOJO0XKEHUE
paBHOBecust x = 0. Yacrora konebanuii w = 4c~1. B HEKOTOPBII MOMEHT KOOPMHATA YaCTHUIIbI
Xg = 25¢cM U ee CKOpocTh vy = 100 cM/c. HailTu koopaAuHATy X U CKOPOCTb ¥ YaCTULBI 4epes3
t = 2,4 ¢ mocJie 5T0ro MOMEHTA.

3adaua 6 «3amyxaroujue Koaedanun»

OnHOpOAHBIN JUCK panauyca R = 13 cm MOXET BpamarbCs BOKPYT TOPHU30HTAIBHOW OCH,
NEPIEHIUKYJIIPHON K €ro INIOCKOCTH M NMPOXOoJALIel yepe3 Kpail nucka. Haiitu nepuon Manbix
Kosie0aHul 3TOTO AMCKa, eCly JorapuMUUecKuil JeKpeMEeHT 3aTyxaHus A = 1.

3adaua 7 «Penamusucmckan Mexanuxa»

B co6cTBeHHO# cucTeMe 0TcueTa UMEETCsl IPSIMOYTOJIbHHUK C COOTHOITIIEHUEM CTOpOoH 4:5. B

KaKOM HaIlpaBJICHUH U C KAKOH CKOPOCTBIO JIOJDKEH JBUTATHCS 3TOT MPSIMOYTOJBHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETa OH BBITJISACI, KaK KBaaApaT?



3aoaua 8 «Cmamucmuueckue pacnpeoeyeHus»

KakoBa BEpOSITHOCTH TOro, YTO JaHHAs MOJEKYJlIa HJEaJbHOrO Ta3a HMMEET CKOPOCTb,
1
OTJIHYHYIO OT -V, He 6oiee, yem Ha 1%?

3aoaua 9 «llepeoe nauano mepmoouHamurKu»

Hexotopyro Maccy a3orta cxxanu B 1 = 5 pa3 1o 00beMy OJIMH pa3 ainadaTu4ecKu, Ipyrou
pa3 uzorepmuyecku. HauanpHoe cocTtosiHue B 000MX Cilydasx oJuHaKoBo. Haiitu oTHoOmIeHue
COOTBETCTBYIOIIUX padoT, 3aTpauyeHHBIX HA CKATHE.

3aoaua 10 «Bmopoe nauano mepmoouHamurku»

quI)Ipe MOJII UACAJIBHOI'O Ira3a CHa4dYajla U30XOPHUYCCKU OXJIa/IMJIU, a 3aTCM H306aquCCKH
paCciipuiin TaK, 4YTO TEMIICPATYpa ra3a CTaJla paBHA HepBOHaanBHOﬁ. Haiitu [MpupamcHuc
SHTPOIIMHU rasa, €CJii €ro AaBJICHUC B JAHHOM IIPOLECCEC USMCHUJIOCb B N = 4,5 pasa.

2 cemecTp
3aoaua 1 «Pacuem nekmpocmamuueckux noieiy

ToHkoe monykonapLo paauyca R = 20 cM 3apspKeHO paBHOMEpHO 3apsaoM q = 0,7 K.
Haittn Moysib HAPSIKEHHOCTH 3JIEKTPUYECKOTO MOJISI B UEHTPE KPUBU3HBI 3TOTO MOJIYKOJIbLIA.

3adaua 2 «Inekmpuueckoe noe ¢ geuiecmee)

Konnencarop emkocthio C; = 3 Mk® ObLIT 3apsiKeH J0 Pa3HOCTH MOTeHIManoB U; = 150 B
U COEQUHEH CO BTOPBIM KOHIEHCATOPOM E€MKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3sHOCTH
noreHuuanos U, = 100 B. Haiitu 3apsan Aq, neperekiinii ¢ IiacTUH IEpBOro KOHJIEHCATOpa Ha
BTOpOil. Kakast mpu 3TOM BbIIE€IMIIaCh SHEPTHS?

3aoaua 3 «llenu nOCMOAHHO20 INEKMPUUECKO20 MOKA»

Tpu ©6GartTapeu ¢ IDJIAC &=12B, &=5B u &=10B u
ONUHAKOBBMHU BHYTDPEHHHUMH CONPOTHUBJIEHUSIMHU

r=10mMm, coOegfUHEeHB MeXAy CcCO0O0OO0OH OAZHOUMEHHBMHIU
NOJICAaMUu. ConpoTuBJeHUE CoOeIJHUHUT®EJb HBH X
I pPOBOJJORB HHUUYTOWKHO Madao. Onpegenadurthnb C U JH

TOKOB,UHAYUHUX depesz Kaxjgagyllo 6aTapeio.

3aoaua 4 «,Zleuafceuue 3APANHCECHHBIX Yacmuly 6 IIeKmpPpUUeCKom U MaZHumHom noje)

OJIEKTPOH JABWXKETCS B OJHOPOJHOM MAarHUTHOM IIOJ€ C HMHAyKIMern B =9wmTn mo
BUHTOBOW JIMHUM, paauyc KOTopod R =1cm, a mar h=78cm. Onpenenurs nepuoxn T
oOpalleHNs IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Illocmoannoe maznummnoe noney

[To 1ByM MIMHHBIM NapajuleNbHBIM IPOBOJAHUKAM TEKYT B IPOTHBOIOJIOKHBIX HAIIPABICHUAX
ToKH cunod I; =34 A u I, =20A. PaccrosHue mexnay mnpoBonamu 1y = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIUIO B TOUKE A, yaJ€HHO! OT IEPBOTO U BTOPOTO IPOBOJHUKA COOTBETCTBEHHO
Ha pacctosHus ry = 0,17 M u rp, = 0,2 M.



3aoaua 6 «InekmpomazHumnan uHOYKYUs»

ToHKMI1 MeAHBIN IPOBOJ MacCOM m = 1T COTHYT B BUAE KBaJApaTa U KOHLBI €r0 3aMKHYTBHI.
KBazpar nomemieH B OJHOPOAHOE MAarHUTHOE Ioye ¢ MHAyKuued B = 0,34 Tn Tak, 4To €ro
IUIOCKOCTh COCTaBJIsAeT yroi [ = 30° ¢ JNMHMAMM MHAYKIMH 1o, OnpenennTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE€ IPOTEeYeT II0 IIPOBOJHUKY, €CJIHM KBaapar, IOTAHYB 3a
IIPOTUBOIIOI0KHBIE BEPIIUHEI, BEITSIHYTH B JINHUIO.

3aoaua 7 «Inekmpuueckue Konedanus u nepemeHHblil mokK»

K ceru ¢ nefictByronum HamnpspkeaueM U = 100 B mogkimouniy KaTymiky, HHIYKTUBHOE
comnpotuBienue kotopoit X =30 Om u umnenanc Z = 50 Om. Haiitu pa3HocTb (a3 Mex 1y TOKOM
U HanpsHKEHUEM, a TaKKe TEIJIOBYIO MOIIHOCTb, BBIICTISIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzauus ceemar

YacTU4yHO NOIAPU30BAaHHBIN CBET Ma/IaeT Ha noJisipusatop. [pu monosxennu nossipusaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY IPOMYCKaHUsl, HHTEHCUBHOCTh CBETa Ociabisercs B 8 pa3 1o
OTHOUICHUIO K HauanbHOU. YeMy paBHa CTENeHb MOJIpU3aliy nagatouiero ceera? [lormomennem
CBeTa NpeHedpeyb.

3aoaua 9 «Humepgepenyun ceemoewix 601H»

Cdeprueckasi MOBEPXHOCTh IUIOCKO-BBIMYKJION JIMH3BI COINPHKACAETCS CO CTEKJISTHHOM
IIacTUHKOM. IIpocTpaHCTBO MeXAy NMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYIIIEPOAOM.
IToxa3zaTenu npesoMIIEHHUs JIMH3BI, CEPOYTIIEPOIa U IUIACTUHKHA PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, =1,63u nz =1,7. Paauyc KpuBu3HBI chepUyecKOi TOBEPXHOCTH JUH3bI R = 100cM .
Ornpenenuts paauyc MAToro TeMHOro koJibiia HeroToHa B oTpaxeHHoM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/[ughpaxyus ceéemosvix 60.1n»

Mexny TOYEYHBIM HMCTOYHUKOM CBETa M DKPAHOM IMOMECTHIM AuadparMy C KpyIJbIM
OTBEPCTUEM, PaInyC KOTOPOTO  MOKHO MEHATh. PaccTosHus oT auadparMel 10 UCTOYHHMKA U
sKpaHa paBHbBl a = 100cM u b = 125cm. OmnpenenuTs AJIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIICHHOCTHU B IIEHTpe TU(PPAKIMOHHON KapTHHBI Ha SKpaHe HalmoaeTcs npu r; = 1,00mm u
CIEYIOINNA MAKCUMYM IIPH 1, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OHpCIleJ]I/ITL, KaKOC KOJIMYECTBO S3HCPTHUU U3JTYUACT 3a 1 MHHYTY a0COIIOTHO ‘-IépHOC TCJIO C
2
MMOBEPXHOCTHU IJIOIIAAbIO 3cMm , €CJIM U3BCCTHO, YTO MaKCUMaJIbHAA CIICKTpaJIbHasd IJIOTHOCTD €ro
3HepreTI/I‘lCCKOﬁ CBCTUMOCTHU MPUXOAUTCS HA NJIMHY BOJIHBI B 600 aM.

3aoaua 2 «@omorppexmy

OnpenenuTb MaKCUMAIBHYIO CKOPOCTb Vyax (POTORIIEKTPOHOB, BBUICTAIOIIMX W3 METalla
npu 06ydeHuu GoToHaMHu ¢ sHeprueit ¢ = 0,767 MaB.

3aoaua 3 «Iphexm Komnmona»

OnpenenuTs SHEPTUIO, MPUXOAILYIOCS Ha JIEKTPOH oT1auu npH s¢dexre Komnrona, ecnu
paccesiHue (OTOHA MPOUCXOAUT Ha yrod 6 = m/3. Dueprus poToHa 10 paccestHua ¢ = 0,58 MaB.
[Tox xakuM yrioM OyzaeT ABUraThbCs JIEKTPOH OTAAYM?



3aoaua 4 «Boanosvie ceolicmea uacmuu)

JlnHa BOJTHBI M37y4aeMoro aToMoM (oToHa coctaBisier A = 0,6 MkM. Bpems xu3nu aToma
B BO30YKIEHHOM coctosiHuu T = 1078 ¢. OmnpenennTe OTHOIICHHE €CTECTBEHHOW NIMPUHBI
SHEPIreTHYECKOr0 YPOBHS K SHEPIUH, H3ITyYEHHON aTOMOM

3aoaua 5 «llomenyuanvnas ama»

HeliTpoH HaXoaUTCsl B OJHOMEPHON 0€CKOHEUYHO TITyOOKOW MOTEHIIUATBLHON SIME MITUPUHON
[ =101 M ¢ aGCcoMOTHO HENPOHHUIIAEMBIMHM CTEHKaMH. HalijinTe HAMMEHBIIYIO Pa3HOCTh JIBYX
COCETHUX PHEPreTHYEeCKUX YPOBHEH HEHTpOHA.

3aoaua 6 «Teopus bopa u uznyuenue amomoes

s+t

OnpenenuTh SHEPTUI0O M TMOTEHIMAI HOHU3alUMKW WOHa LI, Haxopsmierocs B MEepBOM
BO30Y)KICHHOM coCTosiHMH. Kakol JoimkHa ObITh SHEprusi POTOHA, YTOOBI OH BBIOWI U3 TAKOTO
HMOHA 3JICKTPOH C KHHEeTUYeCKoM sHeprue T = 10 3B?

3aoaua 7 «Paouoaxmuenocmau)

AKTHBHOCTh HEKOTOPOTO pPaJMOAaKTUBHOIO Ipemnapara magaer 3a | MuHyTY B 9 pas.
Onpenenutb cpeHee BpeMs KU3HU SAEp 3TOro IpenapaTa U ero nepuos noiypacnazna. Kakosa
BEPOATHOCTH TOTO, UTO AP0 pachajercs 3a MPOMEKYTOK BpEMEHH, paBHbIii 3 ¢?

3aoaua 8 «Iuepeusn ceazu aopar

BbIYKMCITUTB B ATOMHBIX €MHHIIAX MACChl MAcCy AApa U Maccy aToMa M30TONa LUPKOHHUS
W Z, €CTU €T0 yjieNbHas SHEprUs CBA3H cocTapiseT 8,70 MaB Ha 1 HyKIIOH.

3aoaua 9 «Adepnvie peakyuuy

Hanmcats HejmocTaromee 0o0o03Ha4deHWe B peakuun CB(n,x)’Li , mpoTekawomeii B
pe3ynbTare B3aMMOJCHCTBHS OY€Hb MEIJIEHHBIX HEHTPOHOB C MOKOSMIMMHCS siipaMu Oopa.
Haiitn KuHeTHYEeCKHEe SHEPTUH NTPOAYKTOB PEAKIIMH.

ITepeuyens 1a0opaTopHbIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpumeHeHMEe 3aKOHOB COXpaHEHMSI AJIs1 ONIPEIETIEHHSI CKOPOCTH IOJIETA ITYJIN»

2. JI. p. Ne 3 «OmnpeneneHne MOMEHTOB HHEPIIUHU TEJI C TOMOIIBIO KPYTHIBHOTO MassTHUKA.
IIposepka TeopeMsl LlTelinepa»

3. JI. P. Ne 4 «MccrmenoBanue BpanjaTeNbHOIO JABWKEHUS TBEPAOrO TENA BOKPYT
HETOJIBUYKHOU OCH»

4. JI. p. Ne 5 «Omnpenenenne xapakTEPUCTHK 3aTyXaroNIUX KoJieOaHWN (HU3UIECKOTO
MasTHUKa»

5. JL. p. Ne 7 «Onipenenenne CKOPOCTH 3ByKa B BO3JyX€ METOJIOM CTOSIYE BOJTHBI»

6. JI. p. Ne 11 «M3y4eHue cTaTUCTUYECKHX 3aKOHOMEPHOCTEI»

7. JI. p. Ne 14 «Onpenenenue nmokazarens agunadarsl y metonom Kinemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3akoHa BO3pacTaHHs SHTPOIIUN

3 ceMmecTp

No 21 «MccnenoBanue 3MeKTPOCTATHIECKOTO TOJIS ¢ TOMOIIBIO 30HAa

JL p.
JL. p. Ne 24 «Pacmmpenue npenesia u3MEpEeHHs aMIIEpMETPa MOCTOSIHHOTO TOKa

1.
2.



3. JI. p. Ne 26 «M3mepeHue eMKOCTH KOH/IEHCATOPOB MOCTOBBIM METOI0M»
4.J1. p. Ne 27 «M3ydeHne pe3oHaHCca HAMPSHKEHUD

5. JI. p. Ne 28 «OmnpeneneHue MHAYKTUBHOCTH COJICHOMIA U MarHUTHOM MPOHUIIAEMOCTH
deppomarueTuka»

6. JI. p. Ne 32 «Ompenenenue paauyca KpPUBU3HBI JHMH3BI M IOJIOCHI MPOMYCKAHUS
cBeTO(UIBTPA C MOMOLIBIO Koster] HproToHa»

7. JI. p. Ne 34 «Omipenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK AU(PPaKITHOHHON
pELIeTKN

8. JI. p. Ne 35 «Onpenenenne KOHIIEHTPAIMU PACTBOPOB caxapa U MOCTOSTHHOM BpPaIICHHS
3 cemecTp

1. JL p. Ne 36A «MccrnenoBanue XapakTEpPUCTHK BaKYyMHOTO (DOTORIIEMEHTa»

2. JI. p. Ne 42 «M3ydenne criekTpa M3IydeHUs aToMa Bojaopoja. OmpeneneHue TIIaBHbIX
KBAaHTOBBIX YHCEN BO30YKIEHHBIX COCTOSIHUI aTOMa BOIOPO/Ia»

3. JI. p. Ne 44 «3yueHue 3J1eKTpUYECKUX CBOUCTB TBEPABIX TEN»

4. JI. p. Ne 51 «MI3yueHue 3aKOHOMEPHOCTEN o-pacraga

5. JI. p. Ne 52 «M3yueHue ciekTpa raMma-u3iy4eHus paJioaKTUBHBIX 3JIEMEHTOB)»

6. JI. p. Ne 53 «OmnpezneneHne MaKCHUMaJbHOM JHEPruM B-4acTUI] U WACHTU(PHUKAIHSA
PaJlMOAaKTHUBHBIX MPENapaToB

IlepeyeHb BONPOCOB VISIMOATOTOBKY K CEMHHAPaM
1 cemecTp

Kunemamuxa u ounamuka nocmynameilbH0O20 U spauiameiibHo2o osudICeHUA

10. [TonsiTue paguyc-BeKTOpa, CKOPOCTU M YCKOPEHHS MaTepuaibHOM Touku. CpenHue
1 MTHOBCHHBIC BEIMUMHEI.

11. [Tpsimast u oOpaTHas 3a1aun MexaHuku. Pons HauanpHBIX ycioBui. [lepemenienue
Y IIPOWJICHHBIN IyTh.

12. JIBr>keHME MO OKPYKHOCTH. YTOJI NOBOPOTA, YIJOBas CKOPOCTH M YIJIOBOE
yckopeHue. CBsI3b YTIIOBBIX U JUHEHHBIX BETUYHH.

13. KpuBonuneiinoe asmxenune. TaHreHuuanbHoe U HOpMaiabHOE yckopeHue. [TonHoe
YCKOpPEHHE. YTOJ MEXKIY CKOPOCTHIO U YCKOPEHUEM.

14, NuepunansHbie cucteMsl orcuera. [IpuHuun otHocutensHocTH [Nanunes. 1lepBoii
3aKkoH HproToHa.

15. [TonsiTue cuibl, Macchl U umnyiabsca. [IpuHnun cynepno3unuu. OCHOBHOM 3aKOH
JUHAMHKHU TIOCTYNATENbHOrO ABMKEeHUS. Tpernii 3akoH HproToHA.

16. MoOMEHT UMIyJIbca U MOMEHT CUJIbI OTHOCUTENbHO TOYKH. OCHOBHOE YpaBHEHUE
JMHAMUKHU BpallaTEIbHOTO IBUKEHUS.

17. Bpatenue Bokpyr HenoABMKHOM OCU. MOMEHT MHEpPLMHU TBEPIOrO Tena. Teopema
[ITeinepa.

18. AHanorusi XapakTepUCTUK W YPaBHEHHMM IMOCTYNATENbHOIO W BpallaTeIbHOIO
JIBIDKCHUS.

3akonut COXPAHEHUA 6 MEXAHUKE

9. UnTerpansl nmwkeHus. CBA3b 3aKOHOB COXPAHEHUS C CHMMETPHSIMH ITPOCTPAHCTBA U

BpPEMEHH.

10. 3aMKHyTas cUcTeMa. 3aKOH COXPaHEHMsI ITOJTHOT'O UMITYJIbCA CUCTEMBI TEJ.

11. 3aKOH COXpaHEHUs IOJHONO MOMEHTa MMITyJbCa CUCTEMBI Tel. [[BrmxkeHue B
LEHTPAJIbHOM II0JI€.

12. Pabora u momHoCTh. KuHeTnyeckas sHeprus NoCcTynaTeaIbHOr0 M BpalaTeaIbHOro

JABWKCHUA.



13. KoHcepBatuBHbIE ¥ JHcCUNIATHBHbIE CUiIbl. Pa0oTa KOHCEpBaTHBHBIX U
JUCCUTIATUBHBIX CHUIL.

14. [ToreHunanbHas 3HEprys. 3aKOH COXPaHEHUs ITOJIHOM MEXaHUYECKOW IHEPTHH.
15. CBs3p MEXKIy CWIOH M TOTCHIIMAJIbHOW 3Heprueil. JIBa cmocoba omwmcaHus
B3aNMMOICHCTBHUS.

16. CoynapeHue IByX Tel. YIPYTruil U Heynpyruu yaap.

Mexanuueckue xKoneoanus

10. YpaBHeHHE TaApMOHUYECKUX KOJICOaHUH U €TO pellIeHue.

11. XapakTepuCTUKU KoJebaHuil (aMIUIUTY/Aa, 4acTOTa, HayajabHas (aza).

12. MareMaTnyeckuii 1 PU3NIECKUI MasSTHUKH.

13. CrnoxeHne rapMOHHYECKUX KOJIeOaHUI OJJHOTO HarlpaBieHus. buenus.

14, CroxxeHue NeprneHauKyIIpHbIX Kojiebanuii. durypsl JIuccaxy.

15. YpaBHEHUE 3aTyXalOMMX KOJeOaHUH 1 eTo pelieHHe.

16. XapakTepuCTUKH 3aTyXarolmx KOJIeOaHu i (Bpems penaKcanuu,
JOrapu(pMHUECKUI IEKPEMEHT, TOOPOTHOCTB).

17. DHeprus rapMOHMYECKHX U 3aTyXarolnX KoueOaHuil.

18. Boinyxxnennsie konebanus. Pezonanc.

Ynpyzue eonnuv

7. Tlonepevnsle U MPOIOJIbHBIC BOJTHBI. XapaKTEPUCTUKU OETYIIEeH yIpyroi BOJIHBI.

8. CKopocCTb pacrpoCTpaHEeHUs YIIPYTUX BOJIH.

9. Knaccudukanus BomH 1o (Gopme BOTHOBOH moBepxHocTH. Ilmockast, chepuyeckas u
LWIMHPUYECKasl BOJIHA.

10. BonHoBOE ypaBHEHUME. YpaBHEHHE JIy4a, YPAaBHEHHME IJIOCKOW BOJIHBI, BOJTHOBOE
ypaBHEHHE B 00IIEM BUjIE

11. Hanoxenue ynpyrux BosiH. Ctosiuast BOJIHa U €€ 0COOEHHOCTH.

12. Konebanue HaTAHYTON CTPYHBI.

Knaccuueckasa cmamucmuka

8. Makpocucrema. CTaTUCTMYECKMH M TEpPMOJMHAMMYECKHH MOAXOJbl K OMHCAHUIO
MaKpOCHCTEM.

9. MuckpetHslii HaOop BennuuH. [ToHATHE BEPOATHOCTH U CpEeTHEH BETHMUUHBI.

10. HemnpepoiBHbIi HaO0p BenmuuH. OyHKIMS pacTpeieieHus CIIy9aifHOW BEJTMUUHBI U ee
cBOMcTBA ((PU3UYECKUN CMBICH, pacyeT BEPOSTHOCTEH, YCIOBHE HOPMHUPOBKHU, PACUET CPETHUX
BEITUYMH).

11. PacnpeneneHue MOJEKYI IO MPOEKUUsAM ckopocTeld. Pactipenenenue I"aycca.

12. PacnpeneneHue MOJIEKYJ IO MOYIIIO cKopocTh. Pactipenenenne Makcseia.

13. HauOonee BeposiTHas1, CPEIHSSA U CPEIHEKBAIPATUYHAS CKOPOCTH.

14. PacnpeneneHue MOJEKyJl HIEAIbHOTO Ta3a IO BBICOTE B IOJIE TSKECTH 3EMIIH.
Pacnpenenenne boneimana. bapomerpuueckas Gpopmyna.

MKT u nepgoe nauano mepmoounamuxu

9. Mogpens uaeansHoro rasza. Jlainenue u remneparypa ¢ Touku 3penust MKT. YpaBaenue
COCTOSTHUS M/1€aIbHOTO rasa.

10. ITousTHe cTeneHeit cBOOOABI MOJIEKYIbI. TeopeMa o paBHOpacHpeAeICHUH YHEPTUU TI0
CTENEHAM CBOOOIBI.

11. BuyTpeHHss 3HEPrus Kak (yHKIHS COCTOSHUS CHCTEMBI.

12. Pab6ora kak pyHKIHS TIporecca.

13. IlepBoe HauaIO TEPMOIUHAMUKH.

14. NzorepMuvecKkuii, N30XOPUIECKUNA U N300apUIECKUI TTPOIIECCHI.



15. Anwmabarnueckuii npouecc. Ypasuenue [lyaccona. Iloaurponudeckre mpoueccsl.
16. IlonsTue TermmoeMKOCTH. MoJsipHast M yAeNbHAs TEIJIOEMKOCTH. TermIoeMKOCTh MPH
u3oIpoleccax.

Bmopoe nauano mepmoounamuxu. Inmponus

9. Hanpasnenne mpoueccoB. Craructuueckuit  Bec  MakpococrosHus.  CyTb
HEOOPaTUMOCTH.

10. Bropoe Hauano repmoannamuku. @opmynmuposku Knaysuyca n Kenbpuna.

11. DHrponwms cucTeMsbl U ee cBoicTBa. Teopema HepHcera.

12. V3MeHeHHEe SHTPOIUH B TEIUIOBBIX MPOIECCaX.

13. OcHoBHOE ypaBHEHHE TEPMOJAMHAMUKH. TepMOAMHAMUYECKHE TOTEHIIUAIBI.

14. Iuxmrueckuii nponecc. Koadduiment noae3sHoro 1eHCTBHs TEIIOBON MAITUHBI.

15. IMukn Kapno. Teopema Kapno. TepmoaunHamMudeckas mikaja TeMmeparyp.

16. Craructuyeckuii cMbici sHTponuu. @opmyia bosbimana.

2 cemecTp
Anexkmpocmamuyeckoe no.ne

10. Cwuubl B mpupoze. Ponb 31eKTpoMaraHuTHOro B3auMo1eHCTBUS.

11. Dnextpocrarrueckoe moiie. IIeKTpudecKuii 3aps. CBONCTBA JIEKTPUUECKOTO 3apsia.
3axoH Kynona.

12. HanpsKeHHOCTB 3JIEKTPOCTATHUECKOTO TOJISI.

13. IlpuHmMn Cynepmo3uIMH DJIEKTPOCTATUYECKUX TMOJEeH [  JUCKPETHOTO U
HEIPEPBIBHOIO PACIIPEIETICHUS 3apsI/I0B.

14. TloTok BekTOpa HaNPsKEHHOCTHU JIEKTpocTaTudeckoro noiis. Teopema ["aycca.

15. TloTeHnManbHOCTh 3JEKTpOCTaTHUECKOro mojs. [lpuHuun cynepno3uuuu i
NOTEHLIHANA.

16. PaGota mO mepeMemeHWIO 3apsaa B DIEKTPOCTaTHYECKOM Toie. Teopema o
UPKYISIUH.

17. CBs3b MeXIy HAPSPKEHHOCTHIO U TOTEHIIMAJIOM.

18. I'eomerpuueckoe omnucanue noiass. CuoBble JUHUUA. OKBUIIOTEHIMAJIbHBIE
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoouuku 6 IJICKIMPUUECKOM naoJjie

10. DnexTpuveckuii AUTIONG. [IUITOIBHBIA MOMEHT.

11. Dnextpuueckoe mosue B qudnekTpuke. [lonspusanus qusneKTpuka.

12. BekTop >JEKTPUYECKOTO CMemeHHs. J{MaieKTpruecKkas MpPOHUIIAEMOCTh BEIIECTBA.
Teopema ["aycca 11 qUAIEKTPUKOB.

13. VYcnoBus Ha rpaHUIlE pa3zaesa IBYX JTUIIIEKTPHKOB.

14. D7eKTpOoeMKOCTh YeIUHEHHOTO IPOBOIHUKA.

15. Kongencatop. DIEKTPOEMKOCTh IIJIOCKOTO, C(EpUUecKoro W MIIMHIPUIECKOTO
KOHJIeHCaTopa.

16. CoemuHeHHE KOHIEHCATOPOB.

17. Dueprus 3apsKeHHOT0 KOHAeHcaTopa. [IMoTHOCTE SHEPTrUuH 3IEKTPUIECKOTO MOJIS.

18. BkiroyeHne KOHJEHCATOPA B DJIEKTPHUYECKHUE TIETTH.

Hocmoannulit 31eKmpuyecKuii mokK

9. Dnektpuuecknii TOK. [[TOTHOCTH TOKA. YpaBHEHNE HENTPEPHIBHOCTH.

10. 3akon Oma B nuddepenuunanbHoi hopme.

11. 3axon OMa B MHTErpaJIbHON (hOpME JJIsi OJTHOPOTHOTO YIACTKA LETH. DICKTPUIECKOE
HaNpsOKEHUE.



12. Conpotusnenue npoBogauka. CoeTuHEeHNE CONPOTUBICHHA.

13. 3axon Oma njst HeogHOpPOAHOTO y4acTKa 1enu. Ctoponnue cuibl. DJIC.
14. TlpaBuna Kupxroda ans pacuera pa3BEeTBICHHBIX LIETEH.

15. PaGoTta 1 MOIITHOCTh JEKTPUUECKOTO TOKA. 3akoH J[xoymsa-JleHna.

16. IlepexomHble MPOIECCHI B IETH C KOHJACHCATOPOM.

Maznummnoe none u 31eKMpPOMAZHUMHAA UHOYKYUSA

12. Enwnas npupoja dJIeKTPUYECKOTO K MATHUTHOTO TOJIS.

13. McToYHMKM MarHUTHOTO TOJIsl. MarHUTHOE TOJIe ABMXKYIIETOCs 3apsija U MPOBOIHHUKA
¢ TokoM. 3akoH buo-Casapa.

14. Tlotok W UMPKYJIAIMS BEKTOpa WHIYKIIMM MarHuTHOro moisa. Teopema [Maycca m
TeopeMa O HUPKYIISIUH.

15. Cuna Jlopenna. J[pmkeHue 3apsyKEHHOM YaCTUIIBI B MATHUTHOM TIOJIE.

16. Cwra Ammepa.

17. MaruuTHoe moJjie B BeuecTse. HaMarHM4eHHOCTb.

18. HampsykeHHOCTP MarHWUTHOTO —IMOJsl.  MarHuTHas IPOHUIIAEMOCTh  BEIIECTBA.
JlnamarHeTuku U napaMarHeTUKH.

19. ®eppomarneruku. Ousndeckas npupojaa GeppoMarHeTusma.

20. 3akoH onekrpomarHuTHoW wuHAyKuuu Dapanges. IlpaBuno Jlenma. BuxpeBoe
AIEKTPUUECKOE TOJIE.

21. SIBnenue caMmonHAYKIUU. MHIYKTUBHOCTH. CONEHOU .

22. DHeprusi KOHTypa ¢ TOKOM M MarHUTHOTO TIOJISL.

dnekmpuueckue KoJ1e0aHUA U NEPEeMEHHbLIL MOK

9. KonebarenpHblil KOHTYP. MeXaHH3M BOZHUKHOBEHHUS DIIEKTPUUYECKIX KOJICOAHUH.

10. DHeprus 31eKTpUUECKUX KOIeOaHUH.

11. 3aryxaromue konebanus. XapaKTepUCTUKH 3aTyXalOIINX KOJIeOaHU .

12. Ponb akTMBHOTO COMPOTUBIIEHUS B KOJIEOATEILHOM KOHTYpE.

13. BeiHyXIeHHbIe KoyieOaHus. BekrtopHas nuarpamMma HanpspkeHuid. Pe3oHaHc Toka.
Pe3onaHcHas yacTora.

14. CootHomeHue (a3 MKy BHEIIHUM HaNpsKEHUEM, CUJION TOKa M HalpsyKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

15. Ilepemennsiii TOk. WHAYKTMBHOE M  €MKOCTHOe comportuieHue. llomaHoe
COIPOTHBIICHUE LIENH NTPH IEPEMEHHOM TOKE.

16. JleficTByrouyie 3HaYCHHsI CHJIBI TOKA W HAIpsDKEHHs. MOITHOCTh TPU NEPEMEHHOM
Toke. Koapumuent momHocTH.

3ﬂ6Kmp0Ma2Humele 60JIHbl

12. Cucrema ypaBHeHuii MakcBema Kak 0000LIeHHE Pa3pO3HEHHBIX SBICHUH
AIIEKTPUYECTBA U MarHeTU3Ma.

13. CgoiictBa ypaBHeHuit Makcseina. [Ipeackasanue cyiecTBOBaHuUS 3JIEKTPOMAarHUTHBIX
BOJIH.

14. BonmnoBoe ypaBHeHHe. CKOpPOCTb paclpOCTpaHEHHMs BOJHBI M  IOKa3aTelb
MIPEIOMIIEHUS CPEIBL.

15. Ilnockast 371€eKTpOMarHuTHasi BOJIHA U €€ OCHOBHbIE XapaKTEPUCTHKH.

16. DHeprusi ¥ UMITYIIBC SJIEKTPOMAarHUTHOW BOJHBL. Bektop [oiinTiHTra. UHTEHCHBHOCTS.

17. Hlkana 351eKTpoMarHuTHHIX BOJIH. OCOOEHHOCTH ONTUYECKOT 0 IMana3oHa.

18. EctecTBeHHBIN U MOISPU30BaHHBIN cBeT. Bunbl momsipuszanuu. CTeneHs Mosipu3anin
YaCTUYHO MOJIIPU30BAHHOIO CBETA.

19. 3akon Manoca.

20. Monspuzauus Npud OTPAKEHUU U TIPEIOMIICHMM CBETa Ha TpaHUIE paslena



JIIMBJIEKTPUKOB. Yroa bprocrepa.

21. JIBoitHOE myuernpenoMiieHue. Y CTpOMCTBO Mpu3Mbl Hukossl.

22. OnTHyecKd aKTHBHBIC BEIIECTBA. BpallleHWe IUIOCKOCTH TOJSPH3AIMU CBETa MPH
MPOXOXKACHUU Yepe3 ONTHUECKU aKTUBHYIO CPELy.

Humeppepenyus ceemosuvix eonn

10. Ilonsatue wuHTepdepeHunu. IlpuHIMI Ccynepno3WUIUM JUIS  CBETOBBIX  BOJIH.
HaGmoraeMble 1 HEHAOII01aeMbIE BETUIHHBL.

11. KorepeHnTHble M HEKOrepeHTHbIe BOJHBI. ClOKEHHWE WHTEHCHBHOCTEH B CiIydae
HEKOTEPEHTHBIX U KOTePEHTHBIX KOJIeOaHuil.

12. YcnoBus ycuwinenuss u ocnalleHHss CBeTa B 3aBHCUMOCTH OT pa3HOCTH (a3
UHTEPPEPUPYIOIINX BOJIH.

13. Onrtrueckuii myTh cBETOBOTO Jy4a. CriocoObI M3MEHEHHSI ONTUYECKOTO ITyTH CBETOBBIX
BOJIH.

14. Cps3b ONTHUYECKOM Pa3HOCTH X0J1a ABYX BOJIH C PA3HOCTHIO (a3. YCI0BUS MaKCUMyMa
¥ MUHUMYMa HHTEP(EPEHIINN B 3aBUCIMOCTH OT ONITUYECKOM Pa3HOCTH XO/a.

15. Cxema IOnra. YcnoBus nHaOmoneHus uHrepdepenunu. KoopauHaTel CBETNIBIX U
TEMHBIX 10JIOC Ha 3KpaHe.

16. BpemeHHas 1 IPOCTPaHCTBEHHAS! KOT'€PEHTHOCTb.

17. WuatepdepeHIys B TOHKHUX IUICHKAX B OTPAXXCHHOM U TPOXOJISIIEM CBETE.

18. Cxema nns HaOmoneHus koisel HpioToHa. Paguychl CBETIBIX W TEMHBIX KOJEll B
OTPaKEHHOM H MTPOXO/SIIEM CBETE.

Jugppakyus u oucnepcusa ceéemoasvix 8011

11. SBnenune pudpakuuu. OcoOEHHOCTh IU(pPaKIUU CBETOBBIX BOJH. Jludpaxius
Openens u @paynrodepa.

12. Mpunmun [rolirenca-dpenens. YHpomieHue BBYUCICHHA C ITOMOUIBIO BEKTOPHOMH
JarpaMMmBl.

13. Mudpaxmus Openens Ha KpyriaoM oTBepcTHH. 30HBI OpeHerns.

14. Mudpaxus dpaynrodepa Ha y3koi NpSIMOIMHEHHON 1ienu. YClIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Ju(dpakiuu.

15. Tudpaxnmonnas pemerka. OCHOBHbIE XapaKTEPUCTHKH AU(PPAKIIMOHHONW PpEIIeTKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

16. VYrioBas aucnepcus U pasperiaromias CiocoOHOCTh AUPPAKIIMOHHON PEIIETKH.

17. JQudpaxuus Ha IPOCTPAHCTBEHHOM pELIETKE.

18. dusnueckue NpUHLKIBI TOJIOTpadUH.

19. Mucnepcus ceera. HopmanbHas 1 aHOMalTbHAs TUCTICPCHSL.

20. BonnoBoit naker. ®a3o0Basi ¥ rpynmnoBasi CKOPOCTH BOJIHBI.

3 cemecTtp
Keanmoean npupooa uznyuyenusn

9. TemnoBoe u3nydeHe aOCOMOTHO YepHOTO Tea. 3akoH Credana — bonpimana.
10. 3axoHn cMmermenus Buna. ['unoresa [Tnanxka.

11. Dueprus u ummnynsc ¢potoHa. JlaBaeHue cBera.

12. ®otosddext. 3akons! potorddexra. Kpacnas rpanuna dporosddexra.

13. ®opmyna DitHIITEIHA. PenaTHBUCTCKHN U HEPETATHBUCTCKUN (OTOID(DEKT.
14. TopMoO3HOE PEHTT€HOBCKOE U3IIy4YECHHUE.

15. D¢pdexr Komnrona. Dopmymna Komnrona.

16. KopmyckynsapHO-BOJHOBOI Tyainn3M CBETa.



o

10.
11.
12.
13.
14.

©ooNe

o

10.
11.
12.
13.
14.

9.

10.

Inemenmul K6AHM OGO MEXAHUKU

BoaHOBBIE CBOWCTBA YACTHII.

JlnuHa BosiHbl 1e bpoiins. DkcrepuMeHTaIbHOE OATBEPIKICHUE.

[Tpunnun nHeonpeneneHHoctH [ eiizeHo6epra. COOTHOIIICHUE HEOTIPEIETICHHOCTEH.
BonnoBast pyHKIMS 1 ee cBOICTBA.

OcHoOBHas 3a7ja4a KBAaHTOBOW MeXaHUKH. Y paBHeHnue [Ipénuurepa.

Yacruua B noTeHIHaIbHON siMe. KBaHTOBaHME 3HEPTUH.

[TpoxokIeHre YacTUIIBI Yepe3 MOTEeHIINAIbHbIN O0apbep. TyHHEIbHBIN 3 deKT.

Teopus bopa u uznyuenue amomos

[TnanerapHast MoAeNb aTOMA.

IToctynatel bopa.

Wznyuenue atoma BOJIOpOa U BOJAOPOAONOA00HBIX CUCTEM.
Cuexrpanbnbie cepun. Dopmyna bansmepa.

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOoH Mo3mu.

Amom ¢ mouxku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UnCIIa, XapaKTEPU3YIOLIUE TI0JI0KEHUE DIIEKTPOHA B aTOME.

KBaHnTOBaHue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

CnuH snextpona. [1oJHbBIII MOMEHT 3J€KTpOHa.

Cxema 3HepreTndyeckux ypoBHEHR aToma BOJOpPOa.

[TpaBuiia oTO0pa npy aTOMHBIX MEPEX0IaX.

3aroHeHHE JIEKTPOHHBIX 000JI0UEK B MHOTOJIEKTPOHHBIX aToMax. [Ipunuun [Maymnu.

Keanmosasa cmamucmuka u aﬂekmponpoeodnocmb meepdblx me.i

IIprHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YaCTHII.
bo3zonbl u (depmuonsl. Tpu BHIa CTAaTUCTUKH: Kiaccudeckas, bo3ze-DifHmTeliHa u

®epmu-/lupaka.

11.
12.
13.

CB0OOIHBIE NEKTPOHBL. DHeprus PepMmu.
30HHast TEOPHsI TBEPJIBIX TE.
DJEKTPONPOBOAHOCTD  TONYIPOBOAHUKOB.  3aBHCHMOCTb  TPOBOAMMOCTH  OT

TEMIEPATYPHI.

14.
15.
16.

10.
11.
12.
13.
14.

8.

CobcTBeHHas ¥ IPUMECHAsi TPOBOAMMOCTh MOJIYITPOBOIHUKOB.
DNEKTPONPOBOJHOCTh METAIIIOB. 3aBUCUMOCTh COITPOTUBIIEHUS OT TEMIIEPATYPBHI.
SIBnenne cBepxnpoBoaumMocTi. KBaHTOBas T€OpUs CBEPXIPOBOAMMOCTH.

Amomnoe a0po u adepuvie peaKyuu

SBenune paagnoakTHBHOCTH. OCHOBHOM 3aKOH PaJMOaKTUBHOIO paciajia.
PannoakTuBHBIE pSAIBI.

CocraB 1 XapaKTEpUCTUKHA aTOMHOTO sipa. S AepHbIe CHIIBL.

Kanenbnas u obonoueunas moaenu suep. Panuyc siapa.

Macca u 3Heprus CBs3U Apa. Y 1eJIbHas SHEPTHs CBS3H.

SnepHble peakuu. DHEPIUsl sIEPHON PEAKIIMH.

Snepnas sHepreTuka.

Ocobennocmu paouoaKmusHvlx pacnaoos

VYpaBHeHHEe M JHEpPreTudeckoe ycioBHue o-pacmnana. CBsi3b SHEPrUU O-4AaCTUIBI C

NEPUOAOM IoJIypacnaja.



9. TynHenbHbIN 3QdexT npu a-pacnane. CIekTp o-4acTuil.

10. XapakTep criekTpa y-u3JIydeHHs.

11. TIpouecchl B3aUMOJEHCTBUS Y-KBAaHTOB C BEIIECTBOM.

12. 3aBUCHMMOCTh MHTEHCUBHOCTHU Y-MU3JY4YEHHUS OT TOJIIIMHBI cJ0s BemecTBa. CpaBHEHUE
IPOHMKAIOILEH CIIOCOOHOCTH PA3IUYHbIX BUI0B U3JIyUCHMSL.

13. Tpwu Buna B-pacmaga. DHepreTHYecKuii cekTp B-uactui. I 'nnoreza HEUTPUHO.

14. 3akoHBI coxpaHeHus npu B-pacnane. Jlenronsl. JlenToHHBIH 3apsi.



Hpuaoxenne 2.

OIIeHO‘lHLIe cpeacrea JJid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAluM:

Kon
WMHAMKaTopa

I/IH,Z[I/IKaTOp JOCTHXKCHUA KOMIICTCHIIMN

OueHouHbIE CpeCTBA

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H1€I/IH)KCHepHI)I€ 3HaHUA, METOAbl MATCMATUUYCCKOI'O aHAJIM3a U MOACIIUPOBAHHA B
HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1

—  Pemaer CTaHJapTHbIE
npodeccuoHaIbHbIE 3a1a4u c
IIPUMEHEHUEM OOIIENH)KEHEPHBIX

3HAHUU

[lepeueHb TeOpPeTHYECKUX BOMPOCOB K IK3aMEHY:
1 cemecTp

1. Kunemartuka mocTymaTelbHOro NBWXKeHHsS. [loHATHE paaMyc-BEKTOpa, CKOPOCTH U
yckopenusi. Hauanbnsie ycnoBus. [Ipsimast u oOpatHast 3aja4i MEXaHHUKH.

2. UWuepumaneHble cucTeMbl oTcyera. [loHsATHE CHibI, Macchl U UMMyibca. OCHOBHOMN
3aKOH IMHAMUKHU NOCTYNATEIbHOTO IBUKEHUS.

3. 3aKoHBI COXpaHEHUS B MEXaHHKE. 3aMKHYTasi CHCTeMa. 3aKOHBI COXPAHEHUS UMITYIIbCa
Y MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba omucaHus B3aUMOACHUCTBUS. JIBI)KEHUE dYacTUIBI B OJHOMEPHOM
cTaroHapHoM 1oJe. CBs3b MEXIAY CUIION U MOTEHIIMAIBLHON SHEPTrHEi.

5. OO6miee MoHATHE O BOJHAX. XapaKTePUCTHKHU Oerymieil BonHbl. BoaHOBOe ypaBHeHUE
IUIOCKOM BOJIHEL.

6. Ilocrymarel DitHmiTeliHa. 3amenneHue BpeMeHHU. JIOpeHIIEBO COKpallleHUE THHBI.
PenstuBucrckue naBapuantsl. UHTEpBa.

7. MaxkpocucreMa. MHKPOCOCTOSSHUE M MaKpOCOCTOSHUE CUCTeMbl. CTaTUCTHUECKUU
noaxo. [ToHsITHE BEPOSATHOCTH U CPETHEN BETUYUHBI.

8. @OyHKIMSA pachpeneneHus CIy4ailHONH BelWuYWHBL. PacmpeneneHue MOJEKyNl IO
MIPOEKIUAM CKOPOCTEM.

9. Mopnens wuneanpHOro rasza. JlaBneHume W TemmepaTypa C TOYKH 3pEHUs
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH. Y PaBHEHUE COCTOSIHUS HICAIBHOTO ra3a.

10. ITpoGiiemMa HEOOPATUMOCTH TETIOBBIX MPOIIECCOB. DHTPOIHSI CHCTEMBI U €€ CBONCTBA.




Kon
MHAMKaTOopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

Teopema HepHcra.

11. Cratuctudeckuii Bec MakpococTtossaus. CyTh HeoOpaTuMocTH. CTaTUCTUYECKUA CMBICIT
suTporuu. Popmyna bonbimana.

12. I'panuipl MPUMEHUMOCTH MOJIENH HAEaTbHOro Tra3a. YpaBHeHue Bau-nep-Baanbca.
N30TepMsl peanbHOTO rasa.

[lepeueHsb TeOpPeTHYECKUX BOMPOCOB K IK3aMEHY:

2 cemecTp

1. Cunel B3aMMOJEHCTBUS B MpUpPOAE. DiekTpocraTuueckoe mnojie. 3akoH KyroHa.
HanpskeHHOCTb 3JIeKTPOCTaTUYECKOro 1oJisl. [IpHHIHKI Cyneprno3uImH.

2. [Torennmann. Teopema 0 LUPKYJIALUU BEKTOpa HaIIPSKEHHOCTU
AIIEKTPOCTATUYECKOTO MOJIsA. CBSA3b MEXy HANPSKEHHOCTBIO U TIOTEHIIUAJIOM.

3. Onektpuueckuil Tok. [noTHOCTE TOKa. YpaBHeHHe HenpepbIBHOCTU. 3akoH OMa B
TuddepeHImaabLHoR Gopme.

4. Enunas npuposa ayiekTpudeckoro u MaruutHoro nosid. [lone nBuxkyuierocs 3apsaa.
[TpyHIMI cynepno3uIMK MarHUTHBIX nosel. 3akoH buo-Casapa.

5. IToTok M UPKYJISIUSA BEKTOpa MHIAYKUMHM MarHutHoro mnoss. Teopema I'aycca u
TEeOpeMa O LUPKYJISALHUN.

6. 3akoH anexkTpoMarHuTHOM wuHAykuuun Papanes. Ilpasuno Jlenna. Buxpesoe
DIIEKTPUYECKOE TI0JIE.

7. Cucrema ypaBHeHuUi MakcBe/mia Kak 0000IIeHHE pa3pO3HEHHBIX SIBICHUN
AJIEKTPUYECTBA U MarHeTu3ma. MaTtepuanbHble ypaBHEHUS.

8. CaoiicTBa YpaBHEHUH Makcgsemia. [Ipencka3anue CYyILIECTBOBaHUS
AJIEKTPOMAarHUTHBIX BOJIH.

9. CnocoObl monsipu3ali ecrecTBeHHOro cmeTa. Ilpusma Huxons. Bpamenue

TUIOCKOCTH TOJISIPU3AIMY CBETA MPHU MPOXO0KACHUN YepPe3 ONTUUECKU aKTUBHYIO Cpeay.
10. IIkama 2JIEKTPOMArHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOrO JHMAaIla30Ha.
[Tokazarenb MPETOMIICHUS CPEIIBI.
11. Cxewma lOnra mis mabmonenust uatepdepennnn. BpeMeHHass 1 mpocTpaHCTBEHHAS




Kon
MHAMKaTOopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

KOT€PEHTHOCTb.
12.  Smaenme audpakuuu. Hubpakums Dpenenss u  Dpaynrodepa. [Ipunmmm
I'toiirenca-dpenens.

Ilepeyensb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

3 cemectp

1. TennoBoe m3nydyenue tena. 3akoH Credana-bonbumMana. 3akoH cmemienus Buna.
I'unoresa Ilnanka.

2. ®otonsl. [laBienue ceera. KopnyckyasipHO-BOJHOBOW JyaJlM3M CBETA.

3. BonHoBble cBoiicTBa yactul. JlnuHa BonHbl ne bpoinsa. DxcrnepuMeHTaabHbIE
MOJITBEP KIEHUS TUIIOTE3bI Jie bpoiins.

4. [Tpuniun HeonpenenenHoctu. CooTHOIIEHHE HeompeneneHHocTell ['eizenOepra.
OcoOeHHOCTH TTpoliecca U3MEPEHNS B KBAHTOBON MEXaHUKE.

S. dusnueckoe UCTOJIKOBaHUE BOJH A€ bpoiinsa. BomHoBas ¢yHkus u ee cBoiicTsa.
[110THOCTD BEPOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

6. OcHoBHasi 3ajaya KBAaHTOBOW MexaHMKU. HecranmoHapHoe M CTalMOHAapHOE
ypaBHenue lIpéaunrepa.

7. [TpoxoxxaeHne YacTHIIbI Yepe3 NOTeHIHaIbHbIN Oapbep. TyHHENbHbINH 3P QEKT.

8. IInanerapnas wmoxens aroma. [loctymarel bopa. KBaHTOBaHmMe sHeprum
BOJIOPOJIOTIOT0OHOM CUCTEMBI.

9. Vpasuenue lllpenunrepa mis aroma Bogopoaa. KBaHTroBaHre MOMEHTa UMITYJIbCA.

[TpaBuna or6opa.

10.  Cromn snekrpona. KBaHTOBBIE UHCIIa, ONMCHIBAIONINE COCTOSTHHAE YJICKTPOHA B aTOME.
KpatHocTs BbIpOXkaeHUs sHEpreTnyeckux ypoBHen. [Ipunnun [aymnu.

11. IlpuHUMI TOXKAECTBEHHOCTH OJWHAKOBBIX dYacTuil. bo30HBI ©  (pepMHOHBEI.
KBanToBBIE pacnpeaeneHus.

12.  CBoOomHbIe 2JIEKTPOHBI B MeTaute. DHeprus Depmu. 30HHAS TCOPHUS TBEPIBIX TEIl.

13.  Macca u 3Heprus CBsI3U aTOMHOTO S/1pa. 3aBUCUMOCTh YACTbHOM SHEPTHUSI CBSI3U OT
MaccoBoro yucia. O0osioueyHast MOJEIb Sapa.




KOI[ I/IHI[I/IKaTOp JOOCTHUXCHUSA KOMIICTCHIIUN OLIGHO‘-IHBIC cpeacrna
MHAWMKaTOpPA
14.  Tpwu Buna B-pacmaga. DHepreTudeckuii cuekTp B-uactui. Helrpuno.
15.  Knaccudukamus sneMeHTapHbIX yacTull. Jlentonsl. JlenToHHbIH 3apsi.
16.  Anponsl. bapuonHslii 3apsa. KBapkoBast Moelb aipOHOB.
OIIK-1.2 —  IIpumenser METOIbI Ipumepvt npakmuueckux 3adanui:
MOJICTIUPOBAHUS U  MaTeMaTUYeCcKOro 1 cemectp
aHaiM3a JUIS  peuleHus  3ajad B

pohecCHOHANBHOM e TEIbHOCTH

1. OpnopoaHsblil cTepskeHb Maccoil M = 5 Kr, pacloiOKEHHbIH BEpPTUKAIbHO, MOXKET
BpalIaThCsl BOKPYT OCH, IIPOXOAAIIEH Yepe3 ero BEpXHUM KOHELl. B cpenHy cTep KHs 1onajaaer
myJis Maccoit m = 10 r, JieTsias TOPU30HTaIbHO CO CKOPOCThi0 v = 103M/c, U 3acTpeBaeT B
HEM. OnpeaenuTh KUHETHUECKYIO SHEPTUIO CTEPXKHS cpasy Mocie yaapa.

2. Yactuna maccel my = 0,1 Kr, JBHXKYLIAsCS CO CKOPOCTBIO v = 3 M/c, MCIBITANA
YIPYroe coyJapeHHe ¢ IMOKOUBLIEHcs yacTulied Maccel m, = 0,2 kr. Onpenenurb Kakyro
KHHETHUYECKYIO0 SHEPrHI0 NMpHOoOpena BTopasi YacTHIA, €CIU IepBasi OTCKOYMIA MOJI MPSIMbIM
YTJIOM K CBOEMY IIEPBOHAYAIILHOMY HAIIPABJICHMUIO.

3. PenATUBUCTCKMH 5SIEKTPOH HMeEeT KHHETHuYecKyro »sHepruto T, = 0,34 MaB .
Onpenenutb CKOPOCTb, ¢ KOTOpOM OH jaBMKeTcsl. CuuTaTh SHEPrHI0 TOKOS 3JEKTPOHA
mec? = 0,511 MaB.

4. Omnpenenutb CKOPOCTb MOJEKYJl a30Ta, HpPU KOTOPOM 3HaueHue (QYHKIHUH
pacripenienienuss MakcBeiuia npu Temmnepatrype T; = 400K OyaeT TakuM ke, Kak W JJs
Temneparypsl T, = 500 K.

5. Vraekucnblii ra3 B konudecTBe v = 0,8 Mosiell HarpeBaroT M300apuyecKd TakK, YTO
ero o0bEM yBenunuuBaercs B N = 3,1 pasa. Onpenennure n3MeHEHHE SHTPOIHMHU B 3TOM IPOIIECcCe.

6. WneanbHBIN OTHOATOMHBIN ra3 COBEPIIACT UK, COCTOSIINHN U3 IBYX N30XO0P U IBYX
uzorepM. HambGonpmias ¥ HauMeHbIIas TeMOepaTypbl IUKIAa cocTaBisAloT T; = 400K u
T, = 300 K, a maubonpmuii 00beM B n = 4,5 paza mpeBbIIaeT HaUMEHbIUH. Onpeaenure
KO3 PUIIUEHT MOJIE3HOTO ASUCTBUS TAKOTO IUKIIA.

2 ceMecTp
1. KsagpaTHas mpoBOJOYHAS paMKa pacloiokeHa B OJHOW IUIOCKOCTH C JUIMHHBIM
IIPSAMBIM MPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI MapajuiesibHbl IpoBoay. [lo pamke u mpoBoay
TeKyT ofuHakoBble TOKM | = 1 kA. Onpenenuts cuny F, neiicTByrolyr0 Ha paMKy, €CiIu




Kon
MHAMKaTOopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

OnmoKaiiias K MpoBOAYy CTOPOHA PAMKH HAXOJUTCS HA paCCTOSIHUU, PABHOM €€ JUINHE.

2. KonebarenbHpiii KOHTYp uMeeT eMKocTh C = 10 Mx®, naayktuBHOCTH L =25 MI'H 1
akTuBHOE compoTtuBieHne R = 1 OM. Uepe3 CKonbKO KOJEOAHWN aMIUTUTyJa TOKAa B 3TOM
KOHTYpE YMEHBIIHUTCA B € pa3?

3. JlBa GECKOHEYHO JUTMHHBIX TPSMBIX MPOBOJAA CKPEUICHBI MO/ MPSIMBIM yrioM. [1o
npoBoaam TekyT Toku |; = 80A u I, = 60A. Paccrosaue dmexay npoBogamu paBHo 10 cw.
ONpeAeNnuTh MAarHUTHYIO HHAYKIHMIO B B Touke, OJMHAKOBO yJaJI€HHOHM OT 000uX
MIPOBOTHUKOB.

4. KoHIBI LIeMHU, COCTOSIIEH W3 TOCIEeNI0BAaTENIbHO BKIIOUEHHBIX KOHIEHCATOpa W
akTUBHOTO comnpotuBiaeHuss R= 110 Om, moacoeuHuIN K MEPEMEHHOMY HAMPSKEHUIO C
aMIUIMTyAHbIM 3HaueHueM Up = 110 B. Ilpu 3TOM amMIuinTyna ycTaHOBUBIIETOCS TOKA B LIEITU
Im = 0,50 A. Haiitu pa3HOCTb (ha3 MKy TOKOM U TI0JJaBa€MbIM HAIPSHKCHUEM.

5. Cgerc A = 589 HM maznaeT HOpMAILHO HAa TUPPAKINOHHYIO PEIIETKY C MEPUOIOM
d=25MkMm , comepxamyo N = 10000 mTpuxoB. HalitTu yrioBywo mHUpHHY
JU(GPaKIMOHHOTO MaKCUMyMa BTOPOTO MOPSAKA.

6. [Ty4ok ecTecTBEHHOro CBeTa MaJaeT Ha CHCTEMY M3 JABYX IOCIEA0BATEIbHO
PacroIOKEHHBIX MOJSIPU3aTOPOB, Yrojl MEXKIy IIJIOCKOCTAMU MPONYCKaHHUsS KOTOPBIX
cocraBisger 30°. Koapdunuent noryomeHus mnepBoro mnojispusaropa cocrasiser 10%, a
BTOpOro — 20%. Kakas yacTb MHTEHCUBHOCTH CBETa MPONET Yepe3 3Ty ONTHUYECKYIO CUCTEMY?

3 cemecTp

1. Yepnoe Teno Harpenu ot Temneparypsl 600K 1o 2400K. Bo ckonbko pa3 yBenu4yuiach
oOmiasi TeruioBasi dHeprus, usiydaemas TeiaoM? Ha ckoilbko M3MEHWIACh JAJMHA BOJIHBI,
COOTBETCTBYIOIAsl MAKCUMYMY SHEPTUH U3JIY4E€HHsI U CIIEKTPAJIBHBIN COCTaB U3JIy4eHUA?

2. OnpenenuTs HAUMCHBININN  33JePKUBAIOIINN  TIOTEHIIHANI, HEOOXOIUMBIA IS
MPEKpAIIEHUs] HIMHUCCUU C MOBEPXHOCTH (POTOKATOJNA, €CITM OH OCBEIIAETCS H3ITYYEHHUEM C
nuHOM BoaHbl 0,4 MKM, a KpacHas rpaHuIia JJis MmaTepuaia karojaa pasHa 0,67 Mkm

3. ®oroH ¢ sHeprueit | MaB paccestiicss Ha cBOOOAHOM MOKOMBILIEMCS 3eKTpoHe. Haiitu
KMHETUYECKYI0 SHEPrHIO0 JJIEKTPOHA OTHA4M, €CIIM B PE3yJbTaTe pPacCesHHs JUIMHA BOJHBI
¢dorona n3MeHmnach Ha 25%




Kon
MHAMKaTOopa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

4. Tlpy ABWKEHMM YaCTHULBI BJOJIb OCH X CKOPOCTH €€ MOKET OBITh OIlpenesieHa C

TOYHOCTHIO (ommOKoi) 70 1 cm/c. HaiiTi HeonpeaeneHHOCTh KOOPAUHATHI, €CITH YaCTHULICH
apigercs: 1) anekTpon, 2) npodbunka maccoit 0,1r

5. CobcTBeHHast (DyHKIMsI, OINMUCBIBAIOLIAs COCTOSHHWE MHUKpPOYACTUIBI B OECKOHEYHO

y/n(x):Csin@x

ri1yOOKOH MOTEeHIMAIbHOHN siMe MpHUHOH {, uMeeT BUA I . Ucnonp3ys ycinoBus
HOPMHUPOBKH, OIIPEJIEIUTH OCTOSAHHYIOC.

6. Boruucnute paguycsl IEpBBIX TPEX OPOUT 3JIEKTPOHA B aTOME BOIOPO/Ia

7. Haiitu HamOonbllyt0o M HaMMEHbLIYIO JUIMHBI BOJH cepuu llamena B cmekTpe
n3iydyeHuss Bojopona. CpaBHUTH IONYYEHHBIE 3HAYEHUS C JUIMHAMHU BOJH BHJIUMOIO

W3JIy4EeHUS
192
8. IlepBoHauanbHas Macca U30ToNa UpUAMS '’ paBHAa M =5 r, mepuoj noiaypacnazaa 75

cyrok. Onpeznenure, CKOJIBKO siiep pacnaznercs 3a 1 cekyHay B 3ToM mpenapate. CKOJIBKO
aTOMOB 3TOTO IpenapaTa octaHeTcs yepe3 30 CyToK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTh
Ipenapara 3a 3T0 BpeMs?

9. B meHTpe coyHIIA MPOTEKAET TEPMOsZepHas peaklusi CHHTE3a Tellusl U3 BOAOpPOJa, B
KOTOPOH M3 HYeThIpeX MpOTOHOB obpasyercs sapo He' m mBa mosurpona. 3amummte 5Ty
peakmuto. Kakue emie yacTuiibl o0pa3yroTcs B HEt?

10. Kakoe xommaecto U™ «BBITOPAET» 3a TOJ B SIICPHOM PEAKTOPE C AIEKTPUUECKOU
MomHocThio 1 I'Bt u k.. 38%? Cuurarh, uTo pacmaj siep ypaHa MHoJ AeHCTBHEM
TETJIOBBIX HEHTPOHOB MPUBOAMUT K 00Opa30BaHHIO U30TOMOB KCeHOHa-141, cTtpoHua-92 u tpex
BTOPUYHBIX HEUTPOHOB.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OlLleHUBAHUS:

CornacHo yuyeOHOMY IJIaHy BHJIAMHU MPOMEXKYTOUYHOH aTTecTaluy 1o AucHUIuinHe «Dusnka»
ABIIAIOTCA 2 DK3aMEHa M 3a4yeT. 3aueT MPOBOJUTCS B BUAE coOECeIOBAaHUS MO TEOPETHUECKUM
BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.
— Ha OICHKY «OTJH4YHO» (5 0a/ioB) — pe3yabTHPYIONIUI PEUTHHI OOYYAIOLIETOCs JIO0JDKCH
coctaBisaTh 85 — 100% oT MakcuManbHOM CyMMbI 6ai1oB 3a cemecTp. OOy4daromuiics moka3piBaeT
BBICOKHI YpOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIUH, BCECTOPOHHEE, CHUCTEMAaTUYECKOE U
r1yOboKoe 3HaHue yueOHOro MaTepurania, CBOOOAHO BBIMOIHIECT IPAKTHUECKHUE 3aJaHusl, CBOOOTHO
ONEpUPYET 3HAHUSIMHU, YMEHHMSIMHU, HABBIKAMH NPUMEHEHUS WX B CUTYyalUsX MOBBIIICHHON
CJI0’KHOCTH;

— Ha OICHKY «xopomo» (4 Oamia) — pe3yabTHUPYIOUIUH PEUTHHT OO0YYaromerocs MIO0JDKCH
coctaBisaTh 70 — 84% oT MakcumalbHON cymMMmbl 0amioB 3a ceMecTp. OOydaromumiics A0KEH
MoKa3aTh CpPeAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHUS
OCBOEHBI, HO [IOMYCKAIOTCSI HE3HAUWTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIAHEHHS IPHU
AHATUTUYECKUX ONepalusiX, IepeHoce 3HaHUI U YMEHH Ha HOBbIE, HECTaHIAPTHBIE CUTYAIIHH;

— Ha OLICHKY «Y/[OBJIETBOPUTEIbHO» (3 Oayuia) — pe3yIbTUPYIOUIMHA PEHTUHT 00y4arolerocs
JoJKeH cocTaBlsATh 50 — 69% oT MakcuManbHOM cymMMbl 0amioB 3a cemecTp. CTyACHT AOKEH
MOKAa3aTh TOPOTOBBI YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIMH, TO €CTh OH JOJDKCH UMETh
3HAHUS HA YPOBHE BOCIPOM3BENICHUS U OOBsICHEHMs] UH(OpMALUY, UHTEIUICKTyalbHble HABBIKU
peuieHus TMPOCTBHIX 3a/ad; B XOAE€ KOHTPOJBHBIX MEPONPHUITHI JOMYCKAIOTCS OIIMOKH,
MPOSIBIISICTCS. OTCYTCTBUE OTNEIbHBIX 3HAHUI, YMEHHI, HABBHIKOB, OOYYAIOIIUIICS HMCIBITHIBACT
3HAUYMUTENIbHBIC 3aTPYAHEHUS TIPH OMEPUPOBAHUN 3HAHUSAMH U YMEHUSMH TIPU UX MEPEHOCE Ha
HOBBIC CUTYAIUU.

— Ha OLICHKY «HEY/IOBJETBOPUTEIBHO» (2 0aina) — pe3yIbTHPYIONIHA PEUTHHT 00y4aromerocs
cocrapisieT MmeHee 50% OT MakCUMaJbHOM CyMMBbl OaJlJIOB 3a CEMECTp Pe3yabTaT O0y4YeHUs He
JIOCTUTHYT, KOMIIETEHIIMA HE C(OPMHUPOBAHBI, CTYJAEHT HE MOXET M0Ka3aTh 3HAHMs Ha ypOBHE
BOCITPOM3BCACHUS U 00BSICHEHHUS I/IH(l)OpMaHI/II/I, HC MOXCT ITOKa3aTb MHTCIJICKTYAJIbHBIC HAaBBIKU
peIIeHNs IPOCTHIX 3a1ay.

— Ha OIICHKY «HeYy10BJIeTBOPUTEJabHO» (1 Oamt) —o0ydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIe
HaBBIKM PELIECHUs MTPOCTHIX 3aay.

Ilokazamenu u Kpumepuu oyeHUEAHUA 3a4ema:

— Ha OIEHKY «3auTeHo» (3-5 OamioB) — oOy4aromuiics MOKa3biBacT CHOPMUPOBAHHOCTH
KOMIICTEHIIN, HaJIMYMe TBEPJBIX 3HAHUN MPOTPaMMHOTO MaTepHaia, TPaMOTHOE H JIOTHYECKOe
U3JI0KEHWEe Marepuana MpU OTBeTe, JOMYCKAIOTCS HE3HAYUTEIbHbIE OIIMOKH, YBEPEHHO
HCITPABIIICMBIC TTOCJIIC OOIIOJIHHUTECIBHBIX BOIIPOCOB, IIPAaBUJIBHBIC )]efICTBHSI opru ACMOHCTpalnuu
YMEHUH 1 HaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Oamia) — 00yJaroHiicsi TOKa3bIBAET, YTO PE3YJIbTAT O0YUCHUS
HE JOCTUTHYT, KOMIIETCHIIMM HE C(HOPMHUPOBAHBI, HE MOXKET NPeIbsIBUTh 3HAHHUS Ha YPOBHE
BOCITPOMU3BCACHUA U 00BLICHEHHUS I/IH(bOpMaIII/II/I, JaXXe C MOMOIINBIO HABOJAIIMWX BOIIPOCOB, HE
CHOCOOEH MPOJIEMOHCTPUPOBATh YMEHUS M HABBIKU MIPU PELISHUU MPOCTEHIINX 3a/1au.



