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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I[.M.ﬁonryumﬂ

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

[Iporokom or 20 . Ne

3aB. kadeapoii H.M.ﬁonryunzm

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii JAM. lonrymmn

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii JAM. lonrymmx




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ensiMu 0CBOCHUS AUCUMILTUHBI «(PHU3UKa» SBIAIOTCS: OBJa/ieHue 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PM3MYECKMX 3aKOHOB M METOJOB KIACCHYECKOH W COBPEMECHHOW (DHU3UKU IS
ycrnemHoro (GOpMUPOBaHHUST M Pa3BUTUS  00LIENPO(ECCHOHATIBHBIX W JIOTOJTHUTEIbHBIX
po(heCCHOHANBHBIX KOMIETSHIIMA MO BHJaM TPO(ECCHOHATBHOW NEATEIHbHOCTH B 00JACTH
KOMIIBIOTEPHOTI'0 MOJICIIMPOBAHUS ¥ IPOEKTUPOBAHMSI B MAILIMHOCTPOCHUU

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctummuaa @u3nka BXOTUT B 0053aTEIBHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTNH/ IPAKTUK:

«Dusukay, «Maremaruka», «MHbopmaTka» Ha 0aze cpeaHero (MOJIHOTO) OOIIero
o0OpazoBaHusl.

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE TTPH M3yYEeHUHW TAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHAsI Tpaduka

Xumust

[TpuknagHas MexaHUKa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBL (MOayis) «Du3uka» 00ydaromuiics TOJKEH
o01aaTh CIeAYIOIUMU KOMIETEHIHSMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 Cmnocoben MNPpUMCHATb C€CTCCTBCHHOHAYYHBIC H O6I.[I€I/IH)I(CHepHBIe 3HaHHA, MCTOIbI
MATEMATHYCCKOI'O aHaJin3a 1 MOJACIIMPOBAHN S B H‘pOd)eCCI/IOHaJH)HOI\/JI JCATCIIBHOCTH,

OIlIK-1.1 Pemaer cranmapTHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.2 [Ipumensier METOABI MOJENMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelieHus 3a1a4 B 1podhecCHOHATbHOM AESITETbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTaBIsAeT 12 3a4eTHBIX equHuI] 432 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 218,1 akan. yacos:
—ayauropHas — 210 akan. 9acos;

— BHeaynuTopHas — 8,1 aka. yacos;

— caMocTosTenbHas pabora — 1425 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTecTaiuu - 3K3aMCH

Pasznen/ tema
JACLUATIINHEL

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

IIPAKT.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

dopma TEKyIIEero
KOHTPOJIS
yCIIEBaEMOCTH U
MIPOMEXYTOTHOM
aTTecTaluu

Kon
KOMIIETEHILINN

1. Mexanuka

1.1 Kunemartnka
MOCTYNATEIbHOTO "
BPAIIATETbHOTO IBIKEHUS

10

- HOATOTOBKA K
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO
(npopabotka
TeKIri);

- peleHue
WHIUBHAYaIbHBIX
3ajad;
CaMOCTOSITEITbHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIUTEPaTypBhl;

- cemunap Ne 1;

1.2 JuHamuka
MOCTYNATETLHOTO u
BpaIaTeIbHOTO JBIKCHHS

10

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY

3aHSITHIO
(npopabotka
TeKIUi);

- HOATOTOBKA
oT4eTa 1o
71a00paTOPHBIM
pabotam;

- pereHne
WHIUBHAYaIbHBIX
3amad;
CaMOCTOSTETbHOE
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIATEPaTyphI;

- mabopatopHas
pabota Ne 4;
- cemuHap Nel;




1.3 3akoHbI
MEXaHUKe

COXpaHEeHus B

10

- TIOJITOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IPaKTHYECKOMY

3QHATHIO
(npopabotka
TSI ),

- HOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemreHne
WHINBHIYaJbHBIX
3a/1ay;
CaMOCTOSATENbHOE
n3ydeHue yueOHoH
U HAyIHOH
JIMTEpaTypBI;

- cemuHap Ne2;

14
MEXaHHUKa

PenstuBucrckas

10

- IOATOTOBKA K
HPaKTHYECKOMY
3aHSTHIO
(npopabotka
TeKIri);

- peleHue
WHIUBUAYaIbHBIX
3a1ay;
CaMOCTOSITETIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHI;

15

KOJICcOaHHUS ¥ BOJTHBI

MexaHnuyeckue

10

- HOATOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHSITHIO
(npopabotka
TeKIUi);

- HOATOTOBKA
oT4eTa 1o
71a60paTOPHBIM
pabortam;

- pereHue
WHIUBHAYaITbHBIX
3a1ay;
CaMOCTOSITETIbHOE
H3yueHHEe y4eOHOU
U Hay4yHOU
JIATEPaTyphI;

- mabopaTopHbIC
pabotsr Ne 5
- cemunap Ne 3;

HWroro no pazneny

13

18

50

2. MonekynspHas

¢busuka

TEPMOJUHAMHUKA

u




21

TEopHst u

MOJIeKyJ'IﬂpHO-KI/IHeTI/I‘{eCKaﬂ

OCHOBBI

CTaTUCTHYECKON (HU3UKU

10

- [loaroToBka k
1a60paTOpHOMY,
CEeMHHAPCKOMY H
[IPaKTHYECKOMY

3aHATHIO;
-[I0TOTOBKA
oTdeTa Mo
nabopaTopHO’
paborte;
-peleHue
UHINBHIYaIbHBIX
3ajad;
CamocrosTenbHOe
H3yueHHe yueOHOU

Y Hay4HOU

JUTEpaTypEI;

-nabopaTopHast
pabota Ne 11;
-cemuHap Ne 4

2.2 TepMoIHAMUKa

10

- HOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY

3aHSTHIO
(npopabotka
TeKIri);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabortam;

- pereHne
WHIUBUAYaATbHBIX
3ajad;
CaMOCTOSITETTbHOE
u3ydeHue yueOHoi
W Hay4HOU
JIUTEPaTypBI;

- mabopaTopHBIC
pabotsr Ne 14
- cemunap Ne 5;

Wroro no pazneny

10

20

3. DIeKTpOMarHeTu3M

3.1 DnexTpocTaTnka

10

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY

3aHSTHIO
(npopabotka
TeKIUi);

- IOArOTOBKA
oT4eTa 1o
71a00paTOPHBIM
pabotam;

- pereHne
WHIUBHAYaIbHBIX
3amad;
CaMOCTOSTETbHOE
u3y4yeHue yueOHoH
W Hay4HOU
JINTEPaTypBHI;

- mabopatopHas
pabota Ne 21
- cemunap Ne 6;




3.2 IToCTOSTHHBIN TOK

10

- TIOJITOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IPaKTHYECKOMY

3QHATHIO
(npopabotka
JeKIui);

- HOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemreHne
WHINBHIYaJbHBIX
3a/1ay;
CaMOCTOSATENbHOE
n3ydeHue yueOHoH
U HAyIHOH
JIMTEpaTypBI;

- nabopaTopHast
pabota Ne 24
- cemuHap Ne 7,

3.3 MaruurocraTiuka

9,2

- TIOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY

3aHSTHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabortam;

- peneHue
WHIUBUAYaIbHBIX
3ajad;
CaMOCTOSTENBEHOE
H3yueHHEe yueOHOU
U Hay4yHOH
JATEPaTypHI;

- cemunap Ne 8;

3.4 OnexTpoMarHuTHas

MHIYKIHS.
DNeKTpOMarHuTHbIE

konebanus. [lepemeHHbII TOK

- HOATOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATUIO
(npopaboTka
JeKLHi);

- OATOTOBKA
oT4eTa o
nabopaToOpHEIM
paboram;

- perieHne
WH/IMBUTYaJIbHBIX
3ajay;
CaMOCTOSITENIbHOE
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPBHI;

- nabopaTopHast
pabota Ne 28
- cemunap Ne §;

Uroro no pazneny

16

18

12

34,2

Uroro 3a cemectp

36

36

36

104,2

OK3aMCH

4. BonHoBas ONTHKA




4.1 DnekTpoMarHuTHOE TIOJE.
DJNeKTPOMAarHUTHBIC  BOJIHBI.
BomnoBas npupoaa cBera.

- TIOJITOTOBKA K
CEeMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIeKIHK ),

- peleHue
UHINBHIYaIbHBIX
3aj1ay;
CaMOCTOSITEbHOE
H3yueHHe yueOHOu
Y Hay4HOU
JUTEpaTypEI;

- cemunap Ne 1;

4.2 B3aumoneiicTBue cBeTa C
BELIECTBOM. Ionspuzanus
cBeTa

- TIOJITOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IPaKTHYECKOMY

3aHATHIO
(npopabotka
TeKIri);

- IOATOTOBKA
oTdeTa Mo
1a60paTOPHBIM
pabortam;

- peneHue
UHINBHIYaIbHBIX
3a1ay;
CaMOCTOSITEIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JUTEpaTypBI;

- cemunap Ne 1;

4.3 Unrepdepenuus ceta

- MOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY M
MIPaKTHYECKOMY

3aHATHIO
(npopaboTka
JeKIHK);

- IOATOTOBKA
oT4eTa o
nmabopaToOpHEIM
paboram;

- perieHne
WH/IMBUTYAJIbHBIX
3ajad;
CaMOCTOSITETTEHOE
u3ydeHue yueOHoui
W Hay4HOU
JIUTEPATYPBHI;

- nabopaTopHast
pabota Ne 32
- cemunap Ne 2;




4.4 Tudppakuus cBera

4,3

- TIOJITOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IPaKTHYECKOMY

3QHATHIO
(npopabotka
TSI ),

- HOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemreHne
WHINBHIYaJbHBIX
3a/1ay;
CaMOCTOSATENbHOE
n3ydeHue yueOHoH
U HAyIHOH
JIMTEpaTypBI;

- nabopaTopHast
pabota Ne 34
- cemuHap Ne 2;

Wroro no pasneny

14

10

18

18,3

5. KBaHToBas onrtuka

5.1 KBanrtoBas

OIITHKAa.

DKCTIIepUMEHTATHLHOE

MOJTBEPIKICHUE
MIPUPOJBI CBETA

KBaHTOBOM

51

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY

3aHSITHUIO
(npopabotka
TeKIni);

- IOATOTOBKA
oT4eTa 1o
1abopaTopHBIM
paboram;

- pereHne
HHIANBUAYAJIbHBIX
3ajad;
CaMOCTOSITETTEHOE
u3ydeHue yueOHoui
W1 Hay4HOU
JIUTEPaATypPHI;

- mabopatopHas
pabota Ne 36
- cemunap Ne 3;

Wroro no pazneny

51

6. KsanroBas ¢usuka u Qusnka

aroMa

6.1 DieMeHTHI
MEXaHUKHU

KBAaHTOBOH

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPaKTUYECKOMY

3aHSTHIO
(npopaboTka
TeKIuh);

- MOJITOTOBKA
oTYeTa 1o
71a00paTOPHBIM
pabotam;

- pereHne
WHIUBHUAYaITbHBIX
3amad;
CaMOCTOSTETIbHOE
M3y4YeHHe yaeOHON
U Hay4yHOU
JIATEPaTyphI;

- nabopaTopoHas
pabota Ne 41

- cemunap Ne 4,




6.2 dusuka aroma

- TIOJITOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IPaKTHYECKOMY

3QHATHIO
(npopabotka
TSI ),

- HOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemreHne
WHINBHIYaJbHBIX
3a/1ay;
CaMOCTOSATENbHOE
n3ydeHue yueOHoH
U HAyIHOH
JIMTEpaTypBI;

- nabopaTopHast
pabota Ne 42
- cemunap Ne 5;

6.3  DmemeHTB  (QU3HKH
TBEPJIOTO TeJa.

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHIO
(mpopaboTka
JICKIUH ),

- IOATOTOBKA
oT4eTa Mo
n1abopaTopHBIM
paboram;
CaMOCTOSTEIEHOE
H3yueHHe yueOHOU
U Hay4yHOH
JATEPaTypHI;

- cemunap Ne 5;

Hroro no pazneny

12

12

10

7. ®usmka sAapa U dIEMEHTapHbBIX
YaCTHUI]

7.1 ®usmka aTOMHOTO Sfpa.
PannoakTHBHOCTE

4,9

- MOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY M
MIPaKTHYECKOMY

3aHATHIO
(npopaboTka
JeKIHK);

- OATOTOBKA
oT4eTa o
nmabopaToOpHEIM
paboram;

- perieHne
WH/IMBUTYaJIbHBIX
3ajay;
CaMOCTOSITENIbHOE
u3y4yeHue yueOHoH
W Hay4HOU
JIUTEPATYPBHI;

- nabopaTopHast
pabota Ne 51
- cemunap Ne 6;

Uroro no pazneny

4,9

Uroro 3a cemectp

34

34

34

38,3

OK3aMCH

Hroro no JUCHUIIIINHE

70

70

70

142,5

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoAaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmanonnass jekuusi -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaKIOMY BOMPOCY IUTAHA 3aHATHS C E€OUHBIM JUIsl BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMH MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasi MpearnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JIaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIBHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, I[peAroiaralollee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I10/X0JI0B,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HarpaBJieHHAsT Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOylomen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMOJIEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NOPUHIMI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CYyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-TUTaHUPOBAHHBIMH OLIMOKAMHU ), IEKIUSI-0ece1a, JTeKIUs-AUCKYCCHUI.

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

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  O0Opa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKUX CPEJCTB pabOThI ¢ MH(OpMAIHEH.



@opMbl  y4eOHBIX 3aHATUH C  HCIOJIb30BAaHHMEM HMH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Buzyanu3auuss — W3JI0KEHUE COJACPKAHUSA COMPOBOXKAACTCS Tpe3eHTaIei
(memoHcTparuel yueOHbIX MaTepUajIoB, MPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, IPaUIEeCKUX, ayH0- U BUICOMATEPHAIIOB).

[IpakTrueckoe 3aHsATHE B pOopME pEe3eHTAIIMN — IIPEICTABIICHUE PE3YJIbTATOB IMTPOCKTHOM
WJIU UCCIIEIOBATENIBCKOM JIEATEbHOCTH C UCIIOJIH30BAHUEM CIEIIUATU3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1.CaBenbes, 1. B. Kypc o01ueit ¢pusuku : yuebnoe nocobdue : B 3 romax / 1. B. Casernbes.
— 16-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020 — Tom 1 : Mexanuka. MonekynsapHas
¢usuka — 2020. — 436 c¢. — ISBN 978-5-8114-5539-3. — Tekcr : anekrpounsiii // Jlaup :
3JIEKTPOHHO-OnOMmoreunass cucrema. — URL: https://e.lanbook.com/book/142380 (nara
obpaienus: 19.04.2023). — Pesxum g0cTyma: 11 aBTOPU3. [OJIb30BATEICH.

2. CasenbeB, U. B. Kypc obmeit pusukn. B 3 1. Tom 2. DIeKTpUYECTBO U MarHETU3M.

Bonnbl. Onrtuka : yuebnoe mocobue mis ByzoB / M. B. CaBenbeB. — 16-¢ u3ad., crep. —
Cankr-Ilerepoypr : Jlamp, 2022. — 500 c¢. — ISBN 978-5-8114-8926-8. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/185339 (mara oOpamenus:: 19.04.2023). — Pexum pocrtyma: s
aBTOPU3. MIOJIb30BaTEICH.

3. Cagennes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 3. KBanToBas ontuka. AToOMHas
¢usuka. dusnka TBepporo Tena. Pu3MKa aTOMHOTO siApa W dneMmeHTapHbiXx yactui / U. B.
CapenmbeB. — 14-e¢ u3n., crep. — Cankr-Ilerepoypr : Jlams, 2023. — 320 c¢. — ISBN
978-5-507-47045-7. — Tekcr : 31eKTpOHHbI# // JIaHb : 3MEeKTPOHHO-OUONINOTEYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/322505 (mara oGpamienus: 19.04.2023). — Pexxum goctyna:
JUIS aBTOPU3. IT0JIb30BATEIEH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. lemumuenko, B. Y. ®usuka : yueonuk / B.W. {emunuenko, 1.B. Jlemuauenko. — 6-¢
u3n., nepepad. u gom. — MockBa | MHOPA-M, 2023. — 581 c. + Jlom. maTepuaibl
[DnexTponHEIi pecypc]. — (Bviciiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1913243 (nata obparieHus:
19.04.2023). — Pesxum 1ocTyMA: 1O MOIITHCKE.

B) MeTonuyeckue ykazaHus:

1. Mexanuka: mnocobue 1O TOATOTOBKE M BBINOJIHEHUIO JIAOOPAaTOPHBIX paboOT
[DnexTponHbIil pecypc] @ yuebHoe mocodue /O.H. BocrpoknyroBa, B.B. Maspunckuii, H.U.
MumeneBa, F0.M. CaBuenko; MI'TY. - Marauroropck : MI'TY, 2021 - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543
689/4363.pdf&view=true

2. Mexanuka. MonekymspHas (u3MKa W TEpPMOAWHAMEKA [DJIEKTPOHHBINH pecypc] :
naboparopuslii npaktukym / E. H. Acranos, 3. H. Botuea, JI. C. [lomkenkoBa u np. ; MI'TVY. -
Marnuroropck : MITY, 2016 - Pexum J0CTyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



npaktiukyM / MI'TY, UH-T sHepreTuku u aBroMatuku, Kag. ¢pusuku. - Marautoropck : MI'TY,
2012. - Pexum JOCTYTIA:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

4. 10. U., CaBuenko. IlepeMeHHBIi TOK [DIEKTPOHHBIH pecypc| : 1abOpaTOpHBIN
npaktukym / 10. 1. CaBuenko, O. H. Boctpoknyrosa, H. I.Muiienesa ; MI'TY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

5. ®usmka TBEpIOro Teia, aToMa M aTOMHOTO siapa @ y4eOHoe mocobue [ By30B] /
Marunuroropckuii roc. rexuuueckuit yu-T uM. I'. 1. Hocosa. - Maruuroropck : MI'TY um. I'. .
Hocora, 2019. - 3arm. c¢ Ttutyn. skpana. -Cogmepxk.: Jlabopatopueie pabGotel. - ISBN
978-5-9967-1531-2 Pexum JOCTyTA!
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

6. FO. TT.. Kouxuw. Coonamk ranau o cdmmuke [Dnexrnordanni necvnel © mnaktuxvwm [

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe oGecrnieueHue

Haumenoanue N
0o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN

MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOUHO

Adobe Reader CBOOOIHO PacIpOCTPAHIEMOE 0eccpouHO
Bpaysep Mozilla |cBoGoaHO pacmpocTpaHsemMoe

Firefox 110 Oecepouno
Bpaysep Yandex |cBoOomHO pacmpocTpaHseMoe OECCPOUHO

IpodeccuonanbHblie 6a3bl JAHHBIX 1 HH()OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchlIKa

OnexTpoHHbIe pecypchbl Oubnuoreku MITY um. https://host.megaprolib.net/MP0O109/Web
I".11. HocoBa ' ' '

IMTouckosas cuctema Axanemus Google (Google
Scholar)
9 MaTepHa/IbHO-TEXHHYECKOe oDecredeHre TUCIUTIIHHBI (MOXYJIs)

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

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUITIIIMHBI BKJIIFOYACT:



qu6HHe AYAUTOPUUN IOJI ITPOBCACHU A 3aHSTUN JICKIHUOHHOT'O TUIIa
OcHalleHue ayIuTOPUH:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauH U MPeICTaBICHUS HHPOPMALIUH.

VYuebHas ayauTopusi s TPOBEICHHS J1a0OpaToOpHBIX pa-0otr: Jlaboparopust «
MexaHuk#, MOJIEKYIIPHONU (DU3UKH U TEPMO-TUHAMUKI

OcHarieHue ayauTopuu:

JlaGopaTopHble yCTaHOBKU, U3MEPUTENbHbBIE TPU-00PHI AJIs MPOBEACHUS JIA0OPATOPHBIX
pabor:

1. bBanuctuueckue MassTHUKHU.

2. MastaHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUI MCCIIEOBAHUS PACIPENICICHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACTCHUS IOKa3zaTeliel aanadarhl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
muddy3un ra30B Ha MOJIENN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKO-HOB BO3PACTAHUS SHTPOIMH B ITPOIECCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas i H3Y4YCHHS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temreparypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tela
"MO-TET-M".

11. YcranoBka nabopaTtopHasi AJisl ONPENEICHNUs YHUBEPCAIbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast ayautopus JAJs MpPOBEAEHUS JlabopaTopHbIX pa-001: JlaGopaTtopus
«DNeKTpUYecTBa U ONTHKN

OcHarienue ayauTopuu:

JIaGopaTopHble yCTaHOBKU, U3MEPUTENbHbBIE TPU-00PHI AJIsl MPOBEACHUS J1a00OPATOPHBIX
pabor:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUYECKOTO MOJISI C TIOMOIIIBIO
OJIMHAPHOTO 30H]1A.

2. YCcTaHOBKA JUTS ITYHTUPOBAHMS MUJUTHAMITIEP-METpa.

3. YcraHoBKa J1abopaTopHast IS ONPE/IeIICHUS WHIYKTUBHOCTH COJICHOW/IA 1 MATHUTHOM
MPOHUIIAEMO-CTH.

4. YcraHoBKa JrabopaTopHasi JJI U3YYCHUS PE30-HAHCA HANPSOKEHUH W ONpeIeIICHHS
WHJIYKTUBHOCTH

5. JlaboparopHasi ycTaHOBKA JISI H3y4SHHS JUIMHBI CBETOBON BOJIHBI U XapaKTEPUCTHK
TUGPAKITUOHHON PEIIeTKH.

6. JlabopaTopHasi yCTaHOBKA IS OIPEACICHHS paadyca KPUBU3HBI JTUH3BI U JITHHBI
CBETOBOI BOJIHBI C MOMOIILIO Koiel] HeroToHa.

7. JlabopaTopHasi yCTaHOBKA JUIS OMpEJCIICHUsS KOHIIEHTPAIMH PAcTBOPOB caxapa H
MOCTOSTHHOM Bpa-IICHHUS.

8. UCTOYHMKY TUTAHMS IOCTOSHHOTO TOKA.

9. Marasun emxocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unaykruBaocteit Time Electronics 1053.

1?2 Maranuurr coarmmnaTuemeauis P-22



13. MynpsTumetps! nugppossie MAS-838.
14. Mynstumetpst APPA 106,203,205.
15. Ocummnorpad nByxkananbneiii GOS-620 FG.
16. I[Tonspumerp CM.
17.MeputenbHblii HHCTPYMEHT.

VYuebHas aynuTopHs JUIS MPOBEACHHUs JabopaTopHbIX pa-00T: Jlaboparopus «Atoma,
TBEP-A0T'0 TeJa, SAAPa

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC MPU-O00PHI IS TIPOBEICHHS JIA00OPATOPHBIX
pabor:

1.Jlaboparopnas ycranoBka jijis "M3yuenus BHemHero porodddekra’.

2. YcTaHOBKA ISl M3Yy4YCHHs CIIEKTPa aToMa BOJO-POAA U ONPEACICHUS MOCTOSTHHOM
Punbepra.

3. YcraHoBKa 1abopaTopHast IS OTIPEIEIICHUs MOTEHIMala BO30YKICHHS Ta3a.

4. YcTaHOBKa JJIs1 OTIPEIENICHUS JUIMHBI POOETa YaCcTHUI] B BO3TyXe€.

5. M3mepur.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynbstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbeii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayAUTOpPUM JUISI TPOBEACHMS] MPAKTUYECKUX 3aHATUI, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMH, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluK

OcHarienue ayauTopuu:

WHTepakTuBHAs JOCKA, IPOEKTOP;

MynbTUMEAUIHBINA TPOEKTOP,IKPaH.

YuebOusie AYAUTOPUHU IJid BBINMOJHCHUA KYPCOBOT'O HPOCKTHPOBAHUA, MMOMCIICHUA JJIA
CaMO-CTOSITENTLHOM PabOTHI.

OcHarienue ayauTopuu:

[Tepconanphbie KommbioTepsl ¢ makerom MS Of-fice, ¢ Beixomom B MHTepHET M C
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne 111 XpaHeHMss W NPO(PUIAKTHYECKOrO OOCIYKU-BaHHMsS y4eOHOTro
000opyI0BaHUS

OcHalleHue ayIuTOpun:

Crennaxu, ceiippl A7 XpaHeHUs y4eOHOTro 000-py10BaHus. IHCTpYMEHTHI 11 peMOHTa
o0opymoBaHus



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00yYarOINXCSI

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEAyAUTOpPHas
camocTrosiTelbHas pabora oOydarommxcsa. AyAUTOPHAs CaMOCTOsITeNbHAas paboTa CTYIEHTOB
BBITOJIHSICTCS HA JTAOOPATOPHBIX W MPAKTUYECKUX 3aHATUAX IO 33JaHHIO MPEToaBaTels U MoJ
ero koutposeMm. OHa npe/noaraeT BbIIOIHEHUE JTa00paTOPHBIX paboT, cayy KOJUIOKBUYMOB U
HalMCcaHue KOHTPOJBHBIX paloT.

BueaynuropHas camocrosiTenbHas paboTra oOydaroluxcsl 3aKiio4aeTcs B MpopaboTKe
JEKLIMOHHOTO MaTepuasa, pEIIeHUH HWHAUBUAYAIbHBIX JIOMAllHUX 3a/Jay, I[OATOTOBKE K
BBITNIOJTHEHHIO JIaA0OpAaTOPHBIX paboT, 00paboTKe pe3yabTaTOB 3TUX padoT, a TAKXKe B MOJTOTOBKE
K KOJUIOKBUYMaM U KOHTPOJIbHBIM paboTam.

Ilpumepvt unOUBUOYATILHBIX OOMAWHUX 3A40aY
1 cemecTp
3aoaua 1 «Kunemamuka nocmynamenbHo20 U 6pauiamenbHO20 08UNHCEHU)

Pajuyc-BEeKTOp 4YacTHIBI U3MEHSETC 10 3aKOHy 7 = t20+ 4t] — 2k (M). Haiitu BexTOp
CKOpPOCTH ¥, BEKTOP YCKOPEHHUsSI d, MOJYJIb CKOPOCTH U YCKOPECHHS, & TAKXKE YIOJI MY ITHMHU
BEKTOpPAMU B MOMEHT BpEMEHU t = 2 C.

3aoaua 2 «/Jlunamuxka nocmynamenbHo20 O6UNCEHUA)

Ha Tteno maccel m, jexaiiee Ha riaagkod TOPU30OHTAIBHOW IUIOCKOCTH, B MOMEHT t = 0
Hayaja JeicTBOBaTh CHJA, 3aBUCALAS OT BPEeMEHU Kak F =kt, rae k — MOCTOSHHAs.
HanpaBnenue 3Toil CHIIbI BCE€ BPEMSI COCTABIIAECT YIoJl @ ¢ TOpU30HTOM. HailTu ckopocTh Tena B
MOMEHT OTPBIBA OT MJIOCKOCTU U MYTh, MPOIICHHBIN T€JIOM 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 kakuMm yckopeHueM OyIyT ABUraThbcs IPY3HKH,
eciu macca m 6ioka paBHa 400 r? Tpenue npu BpaieHuu 0J10Ka HUYTOXKHO MaJio.

3aoaua 4 «3aKonwvl coxpanenus InePZuU, UMRYIbCA U MOMEHMA UMNYbCA)

Yenosek cToUT Ha ckaMbe JKyKOBCKOTO M JIOBUT PYKOU M4 Maccoil m = 0,4 Kr, JIETAIIUN B
TOPU30HTAIIBHOM HAIIPABIEHUHU CO CKOPOCTBIO v = 20 M/c. Tpaekropus Ms4a NHpPOXOIUT HaA
paccrosiHuu r = 0,8 M OT BEPTUKAIBHON OCH BpalleHHs ckaMbi. C KaKoW yrioBON CKOPOCTBIO U
HayHEeT Bpamarbcs CKaMbsl JKYKOBCKOTO C 4YEJIOBEKOM, ITOMMABIIMM M4, €CJIM CyMMAapHBIN
MOMEHT WHEPIMHU YeJOBEKa U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l apmonuuecKkue Konedanus»

YacTuma coBepuiaeT TapMOHHYECKHE Kojle0aHHs BIOJb OCH X OKOJIO TIOJO0XKEHUE
pasHoBecust x = 0. Yacrora KoneOanuii w = 4 ¢~1. B HEKOTOPBI MOMEHT KOOPIMHATA YACTUIIbI
Xo = 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 Kojaedanua»

OpnHopoaHBIM AMCK paauyca R = 13 cm MOXKET BpalllaThCsi BOKPYT TOPU30OHTaJIbHOW OCH,
NEPHEHAUKYJIAPHON K €ro IVIOCKOCTH U IIPOXOMSIIEH Yepe3 Kpail aucka. Halitu nepuon Manbix



Kosie0aHui 3TOTO AUCKA, €CIU Jorapu(MUUECKUN TEKPEMEHT 3aTyxaHus A = 1.
3aoaua 7 «Penamueucmckas MexaHuKka)

B cobcTBeHHOM cucTeMe 0TcUeTa UMEETCsl IPSIMOYTOJIBHUK C COOTHOILIEHUEM CTOpoH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JIOJDKEH JBHUTaThCS ATOT MPSIMOYTOJIbHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETA OH BBITJISACI, KaK KBaJApaT?

3aoaua 8 «Cmamucmuueckue pacnpeoeneHusy

KakoBa BepOSITHOCTH TOrO, YTO JaHHAs MOJICKYJla HJCAbHOrO ra3a MMEET CKOPOCTb,
1
OTJIHYHYIO OT -V, He 6onee, yem Ha 1%?

3aoaua 9 «llepeoe nauano mepmoouHamuxku)

Hexoropyto Maccy a30Ta cxkaau B 1) = 5 pa3 10 00beMy OJMH pa3 ainabaTu4yecku, Ipyrou
pa3 uzorepMuyecku. HauanpHoe cocTosiHue B 000uX ciaydasx oJuMHaKoBo. HaliTm oTHolieHMe
COOTBETCTBYIOLMX Pa0OT, 3aTpaueHHbIX Ha CXKaTHE.

3aoaua 10 «Bmopoe nauano mepmoouHamuxu

YeTbIpe MO UICAIBHOTO ra3a CHavyalla H30XOPUYECKU OXJIAJWIIN, a 3aTeM M300apUyecKu
paclIMpWiid TaK, 4TO TEMIIEparypa ra3a craja paBHa IepBOHadalbHOW. HailTu mpupamienue
SHTPOIMHU rasa, €Ciiv €ro JaBjeHue B JaHHOM MPOLECcCe UBMEHWIOCh B n = 4,5 pa3a.

2 cemecTp
3aoaua 1 «Pacuem 3nekmpocmamuiecKkux noei»

ToHkoe momykosbLO paauyca R = 20 cm 3apsKeHO paBHOMEPHO 3apsaaoMm g = 0,7 HKur.
Haiitn MOynib HaIIPSYKEHHOCTH 3JIEKTPUYECKOIO OIS B HEHTPE KPUBU3HBI ATOTO MOJTYKOJIBIIA.

3aoaua 2 «Inekmpuueckoe none ¢ geuiecmee)

Konnencarop emkocThio C; = 3 Mk® ObLIT 3apsiKeH J0 Pa3HOCTH MOTeHIManoB U; = 150 B
U COEOUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTH
noreHuuanoB U, = 100 B. Haiitu 3apsig Aq, NepeTeKInil ¢ MIaCTUH MEPBOTO KOHICHCATOpa HA
BTOpOi. Kakas rnpu 3TOM BbIAENINIIACH SHEPTHS?

3aoaua 3 «l[enu ROCMOAHHO20 ITIEKMPUUECKO20 MOKaQ)

Tpu Garapen ¢ DJIC & =12B, & =5B 1 & =10B U OIMHAKOBHIMH BHYTPEHHUMH
COMPOTHUBIIEHUSIMU T =10M , COEIUHEHBI MEXAYy COOOH OJHOMMEHHBIMU TMOJIOCAMHU.
COnpoTUBJICHHE COCIUHUTEIBHBIX IPOBOJOB HUYTOXHO Mayio. OmpefenuTs CHIIBI TOKOB,
UAYIINX Yepe3 KKyl OaTapero.

3aoaua 4 «/leusricenue 3apaxceHHbIX YACMUY 6 ITEKMPUYECKOM U MACHUMHOM NOJ1e»

DJEKTPOH JABUXKETCS B OJHOPOJHOM MArHUTHOM Tojie ¢ MHAYKIMEH B =9wmMTa no
BUHTOBOW JIMHUHW, paauyCc KOTopod R =1cm, a mar h=78cm. Onpenenuts nepuony T
oOpallieHus YJIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «llocmoannoe maznummnoe none»

ITo ABYM IUIMHHBIM MAapaJlUICJIbHBIM ITPOBOJHUKAM TCKYT B IIPOTHUBOIIOJIOXKHBIX HAIIPABJICHUAX



TOKH cunod I; =34 A u I, =20A. PaccrosHue mexnay mnpoBonamu ry = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIHUIO B TOUKE A, yaJ€HHON OT IEPBOTO U BTOPOT0 IPOBOJHUKA COOTBETCTBEHHO
Ha pacctosgHus ry = 0,17mM u rp, = 0,2 M.

3aoaua 6 «InekmpomazHumnan uHOyKuUs)

ToHKHI MEAHBINM IPOBOJ MACCOM m = 1T COTHYT B BUJIE€ KBaJlpaTa U KOHIIBI €70 3aMKHYTHI.
KBagpar nmomemnieH B OJHOPOJHOE€ MarHUTHOE Ioje ¢ UHAYKIuMer B = 0,34 Ta Tak, 4TO €ro
IUIOCKOCTh COCTaBiisieT yroi [ = 30° ¢ JNMHUAMM HMHAYKUMM nojis. OnpenenuTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IIPOTEYET 110 MPOBOJHMKY, €CIIM KBaJapar, IIOTAHYB 3a
MPOTHUBOIIOIOKHBIE BEPIIUHEI, BEITIHYTH B JIMHUIO.

3aoaua 7 «Inekmpuyeckue Koj1eOanus u nepemeHHulil mok»

K ceru c neiictByromum HanpsbkenueM U = 100 B noakitounny KaTymiky, HHAYKTUBHOE
conpotubiieHrue koropoi X, =30 Om u umnenanc Z = 50 Om. Haiitu pa3HOCTh a3 MEeK Iy TOKOM
U HaNpsKEHUEM, a TaKKe TEIJIOBYIO MOILHOCTb, BBICISEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzayus ceema

YacTtryHO NOJSpU30BaHHbBIN CBET NajaeT Ha nossipusarop. [Ipu nonoxenun noaspusaropa,
COOTBETCTBYIOIIEMY MUHUMYMY IPOIYCKaHUsl, MHTEHCUBHOCTh CBETa Oclabisercs B 8 pa3 Io
OTHOLICHUIO K HaualbHOU. UeMy paBHa cTeneHb MoJispu3anuu najgarouiero ceera? [lormomenuem
CBeTa nmpeHedpeyb.

3aoaua 9 «Humepghepenyus ceéemoguix 60.11»

Cdeprueckast MOBEPXHOCTb IUIOCKO-BBIMYKJION JIMH3bI COINPHUKACAETCS CO CTEKISIHHOM
IVIACTUHKOM. IIpocTpaHcTBO MeEXAy NHMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYIIEPOAOM.
IToxazarenu npesoMIIEHUs JIMH3BL, CEPOYIIIEPOa U INIACTUHKU PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, =163 u nz=17. Paauyc KpuBU3HBI CPEpPUUYECKON MOBEPXHOCTH JHH3BI R = 100cM .
Onpenenuts paanyc MATOro TEMHOro Kojibla HetoToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/Jugppaxyus ceéemosvix 60.1n»

Mexay TOYeYHBIM HCTOYHMKOM CBETa M SKPAaHOM IOMECTHIM JuadparMy ¢ KpyribIM
OTBEPCTUEM, PAZNYyC KOTOPOTO 7 MOKHO MEHSThb. PaccTosiHus oT nuadparmsl 10 UCTOYHUKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs IIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTPE NU(PPAKIIMOHHOM KapTHHBI HA SKpaHe HaOmroaaeTcs pu r; = 1,00mm u
CIEAYIOLINUNA MAKCUMYM TIPU 7, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OnpenenuTtsb, KaKOe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTY a0COIFOTHO YEPHOE TEJIO C
MOBEPXHOCTH IIOMIABIO 3 CM?, €CITH H3BECTHO, YTO MAKCHMAIBHAS CIIEKTpajbHas INIOTHOCTh €70
HSHEPreTUYECKON CBETUMOCTH MPUXOIUTCS Ha JUIMHY BOJHBI B 600 HM.

3aoaua 2 «@omorghghexmy

OmnpenenuTs MaKCUMAIBbHYIO CKOPOCTD Vp,x (POTOIIEKTPOHOB, BBUICTAIOIINX M3 METAIIa
npu oOnyueHun (GpoToHamHu ¢ 3Heprueil ¢ = 0,767 M3B.

3aoaua 3 «Ipgexm Komnmonay



OnpenenuTs SHEPTUIO, MPUXOAILYIOCS Ha JIEKTPOH oTaauu 1pH s dexte Komnrona, ecnu
paccesinue (OTOHA IPOUCXOAUT Ha yron 6 = 1 /3. Dueprus ¢hoToHa 70 paccesaust € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUIaThCs MIEKTPOH OTAAYM?

3aoaua 4 «Boanosvle ceoiicmea uacmuuy

JlinHa BOJIHBI H3]Iy4aeMOro aroMoM (hoToHa cocTaBisteT A = 0,6 MkM. Bpems xu3Hu atoma
B BO30YKIEeHHOM coctosiuur T = 1078 c. OmpejmennuTe OTHOIICHHE €CTECTBEHHOW IIHPUHBI
HHEPreTUUECKOT0 YPOBHS K SHEPIUH, U3IyUYEHHONH aTOMOM

3aoaua 5 «llomenyuanvuasn ama»

HeiiTpon HaxoauTcsi B OJJHOMEPHOM OECKOHEYHO IITyOOKOM MOTEHIUAIBHON SIME IIUPHHOM
1 =1071% M ¢ aBGCoNOTHO HENMPOHUIIAEMBbIME CTeHKaMH. HaliiuTe HaMMEHBIIYIO Pa3sHOCTh JBYX
COCEIHMX JHEPIeTUYECKUX YPOBHEU HEUTPOHA.

3aoaua 6 «Teopus bopa u uznyuenue amomoes»

S+t

Onpenenuth 3HEPIUI0O M MOTEHIMAJ MOHM3alUuu MoHa LI, Haxopsmerocs B MEpBOM
BO30YXJI€HHOM cocTOsIHMU. Kakoii noimkHa ObITh 3HEprus (GOTOHA, YTOOB! OH BBIOMI U3 TaKOTrO
MOHA DJICKTPOH ¢ KHHETUYeCKo# sHeprueir T = 10 aB?

3aoaua 7 «Paduoaxmuenocmo

AKTHBHOCTb HEKOTOPOI'O paJMOAaKTUBHOIO Ipenapara mnajgaer 3a | MuHyTy B 9 pas.
Onpenenuts cpefHee BpeMs KU3HHU sAEp 3TOr0 IpernapaTa u ero nepuop noaypacnazna. Kakosa
BEPOATHOCTb TOT'O, UTO AP0 pacHaeTcs 3a IPOMEKYTOK BpEMEHH, paBHBIi 3 c?

3aoaua 8 «uepzua ceazu aopay

BobluncnuTh B aTOMHBIX €IMHULIAX MACChl MAcCy siipa U Maccy aroma M30ToIa LIMPKOHUS
W Z, €CIN €T0 yieNbHas SHEPTHUs CBA3H cocTasiseT 8,70 MaB Ha | HykIIoH.

3aoaua 9 «Aoepuvie peakyuu»

Hamucate HemocTaromiee o0o3HaueHne B peakuun °B(n,x)”Li , mporekaromieil B
pe3yiabTaTe B3aMMOJEWUCTBUS OUYEHL MEIJIEHHBIX HENTPOHOB C IMOKOSIIMMHUCS sApaMH Oopa.
Haiitn KuHeTHYECKHE SHEPTUH NTPOAYKTOB PEAKIIMH.

ITepedyens 1a0opaTopHbIX padoT:
1 cemectp

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

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

3. JI. P. Ne 4 «MccrmenoBanue BpamjaTeNbHOIO JABWXKEHUS TBEPAOTO TEJNa BOKPYT
HETOJIBUKHOU OCH»

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

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

6. JI. p. Ne 11 «M3y4eHne cTaTUCTUYECKHX 3aKOHOMEPHOCTEI»

7. JI. p. Ne 14 «Onpenenenue nokazarens agunadarsl Y metonom Knemana u Jlezopmay
8. JI. p. Ne 15 «IIpoBepka 3akoHa BO3pacTaHHs SHTPOIIUN



2 ceMmecTp

p. Ne 21 «MccnenoBanue 3JI€KTPOCTATUUECKOTO MOJIS C TOMOIIBIO 30Ha»
p.- Ne 24 «Pacuiupenue npezeia U3MEPEHHs aMIIEpMETPa MOCTOSIHHOTO TOKa
p. Ne 26 «3mepeHre eMKOCTH KOHAEHCATOPOB MOCTOBBIM METOJ0M
p- Ne 27 «M3yuenue pe3oHaHCca HATPSIKEHU I

5. JI. p. Ne 28 «OmpeneneHue WHIYKTUBHOCTH COJICHOWIA U MarHUTHON IPOHUIIAEMOCTH
dbeppomMaraeTuKa»

6. JI. p. Ne 32 «Ompenenenue paadyca KPUBH3HBI JIMH3BI M TIOJOCHI IMPOMYCKaHUS
cBeTopUIIbTpa ¢ MOMOIIBIO Kosiell HeroToHa»

7. JI. p. Ne 34 «OnpeneneHue IIUHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK TU(PAKIIMOHHON
pELIeTKI

8. JI. p. Ne 35 «OnpeeneHne KOHIIEHTPAIIMH PaCTBOPOB caxapa M IMOCTOSHHOW BpaIICHUS

1.JL.
2. JL
3. JL
4. J1.

3 cemecTp

1. JL p. Ne 36A «VccnenoBanue XapakKTepUCTHK BAKYYMHOTO ()OTORIIEMEHTA

2. JI. p. Ne 42 «M3ydeHne CrieKTpa M3JIy4eHHUs atoma Bojaopozaa. OmpeselieHue TIIaBHBIX
KBAHTOBBIX YHCE BO30YkKICHHBIX COCTOSHUI aToMa BOJOPO/Ia»

3. JI. p. Ne 44 «3yueHne 3IIeKTPHYECKIUX CBOWCTB TBEPABIX TEI

4. JI. p. Ne 51 «M3y4ueHne 3aKOHOMEPHOCTEH 0-pacraja

5. JI. p. Ne 52 «M3yueHue crieKTpa raMMa-u3JIy4eHUs] PaIiOaKTHBHBIX HJIEMEHTOBY

6. JI. p. Ne 53 «Ompenenenne MakCUMalbHOW 3HEpruu [-yacTuil ¥ UACHTU(DUKAIISL
PaIMOAKTUBHBIX MTPEIIAPaTOB)

Ilepeyens BOMpoOCOB /1151 MOATOTOBKH K CeMHHAPAM
1 cemecTp
Kunemamuka u Ounamuka nocmynamenabHoO20 U 8pauiameibH020 OGUNCEHUA

1. INonsiTue pannyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS MaTepuanbHON Touku. CpenHue u
MIHOBEHHBIC BEJIMYHHBI.

2. llpsimast m oOpaTHast 3a1a4l MeXaHUKU. Poib HavanmpHBIX ycnoBuil. [lepemenienue u
POV ICHHBIN IyTh.

3. JIBmxeHne 1o OKPY>KHOCTH. YTOJI IMOBOPOTA, YIIIOBasi CKOPOCTh M YIIIOBOE YCKOPEHHE.
CBs3b yIVIOBBIX U JIMHEWHBIX BEJITUYHH.

4. KpuBonuHeitHoe ABWXKEeHUE. TaHTeHIMaIbHOE M HOpMalibHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Unepumaneuble cuctembl otcuera. llpunHuun otHocutenbHocTH [anunes. Ilepsbrit
3aKoH HploTOHA.

6. IlonsTie cwibl, Maccel W mMmmyibca. [IpuHnun cyneprnosunun. OCHOBHOH 3aKOH
JUHAaMUKU TIOCTYIIATENbHOrO ABMKEHUA. Tpernii 3akoH HeroToHa.

7. MOMEHT MMITyJlbca U MOMEHT CHJIbI OTHOCUTEIHHO TOYKH. OCHOBHOE ypaBHEHHUE
JUHAMUKU BPAIATEIbHOIO JBUKEHUS.

8. BpamieHne BOKpYT HENMOJBM)KHOM ocH. MOMEHT MHEpIIMH TBEpIOro Tena. Teopema
[Irennepa.

9. Ananorusi XapakTEpUCTHUK ¥ YpaBHEHHWHA MOCTYMATENFHOTO W BPAIIATEIBHOTO
JBUKEHUSL.

3akonut COXPDAHERUA 6 MEXAHUKe

1. Wnrerpainsl asmxeHus. CBs3b 3aKOHOB COXPAaHEHHs C CUMMETPHUSIMH IIPOCTPAHCTBA U
BpPEMEHH.
2. 3aMKHYyTas cucTeMa. 3aKOH COXPaHEHHS MOJTHOTO UMITYJIbCa CUCTEMBbI TE.



3. 3aK0H COXpaHEHHsI TIOJIHOTO MOMEHTa WMITYJIbCa CHUCTEMBI Tell. JIBrkeHue B
LEHTPAJIbHOM II0JIE.

4. Pabota u momHOCTh. KuHeTHueckass 3HEprusi MOCTyNaTeJIbHOTO M BpaIaTEIbHOTO
JIBUKEHHSL.

5. KoncepBaruBHple ©  JUCCHIIATUBHBIE CHJIBl. PaboTa  KOHCEPBAaTHBHBIX H
JUCCUTIAaTUBHBIX CHUII.

6. IloTeHuManbHAsA YHEPTUSA. 3aKOH COXPAHEHHS ITOJIHOW MEXaHHUUECKOW YHEPTUH.

7. CBa3p MEXKIy CHJIOH UM TOTCHIMAJIbHOW »JHepruei. J[[Ba cmocoba omucaHus
B3aUMO/JICUCTBUA.

8. Coymapenue nByX Tel. YOPYTHil M HEYIIPYTrui yaap.

Mexanuueckue koneoanusn

VYpaBHEHHE TApMOHHYECKHUX KOJIEOaHHI U ero peueHue.
XapakTepuCTUKU KoJebanuil (aMIUIMTy/Aa, 4acTOTa, HayajabHas (aza).
MarteMaTnyeckuii 1 PU3NIECKUI MasSTHUKH.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HallpaBieHus. bueHwus.
CrnoxeHue neprneHIuKyIApHbIX Kosebanuil. @urypsl Jlnccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHWH U €ro pelicHue.
XapakTepUCTUKH 3aTyXallluX KojeOaHul (BpeMs penakcanuu, Jorapudmuueckuit
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprusi rapMOHUYECKUX U 3aTyXaroIluX KoleOaHuH.
9. BeiHyx1eHHbIe KoneOanus. Pe3onanc.

Noook~owhE

Ynpyzue ¢onnuv

1. IlonepeyvHbie U MPOIOIBHBIE BOJTHBI. XapaKTEPUCTUKU OEryIieil ynpyroi BOIHBI.

2. CKOpOCTb pacipoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukanus BomH 1o ¢Gopme BomHOBOH moBepxHocTH. Ilmockast, chepuyeckas u
WIMHAPUYECKas BOJIHA.

4. BonHoBO€ ypaBHEHHE. YPaBHEHME Jiyya, yYpaBHEHUE IIJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BHUjIE

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

6. Konebanue HaTAHYTON CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMH W TEPMOJMHAMHUYECKHH TOAXOJbl K OMHMCAHUIO
MaKpOCHCTEM.

2. JluckpeTHblil HaOOp BenuuuH. [IoHATHE BEPOATHOCTH U CpeTHEH BETMUYUHBI.

3. HenpepsiBubiii HaO00p BenmuunH. OYHKIUS pacnpeaeTeHUs CIyYaiilHOW BETMYUHBI U €€
cBoMcTBa ((PU3UUECKUN CMBICI, pacyeT BEPOSITHOCTEH, YCIOBHE HOPMHPOBKH, PacdeT CPEIHHX
BEITUYMH).

4. PacnpeneneHue MOJIEKyJI IO MPoeKIUAM ckopocteil. Pacnpenenenue ["aycca.

5. Pacnpenenenne mosnekyn mo Moaysto ckopocth. Pactpenenenue Makcpera.

6. Hauboinee BeposTHas, cpeiHssA U CPETHEKBAAPATHYHAS! CKOPOCTH.

7. Pacnpenenenue MOJEKyJl HIEAIbHOIO Tra3a IO BBICOTE€ B IOJIE TSKECTH 3EMIIH.
Pacnpenenenue bonsimana. bapomerpuueckas popmyna.

MKT u nepeoe nauano mepmoounamuxu

1. Mogens nuaeansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3penust MKT. YpaBaenue
COCTOSIHMS MICAITBHOTO ra3a.

2. Tlonsarue crenenelt cBOOOBI MOJEKYIBI. TeopemMa 0 paBHOpacHpeAeIeHUH YHEPT U TI0
CTEIEHSIM CBOOOIBI.



BryTpeHHsst sHeprus Kak (YHKIHUS COCTOSIHUS CUCTEMBI.
PaboTa kak gyHKIMs mIpoiiecca.
IlepBoe Ha4asI0 TEPMOJUHAMHUKMU.
N3oTepMuyecKknii, U30XOpUUECKUN B N300apUIECKUN MTPOIIECCHI.
Amunabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurponuueckue mporeccsl.
8. IlomsaTue TeruioeMKOCTH. MoJsipHas U yJelbHAas TEIIOEMKOCTU. TerioeMKOCTh MpH
u3o0Ipoleccax.

No ko

Bmopoe nauano mepmoounamuxu. Inmponus

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococTosiHMs.  CyTh
HEOOPaTUMOCTH.

2. Bropoe nauano repmoguaamuku. ®opmynuposku Kinaysuyca u KenpBuna.

3.  DHTpomus cucTeMbl U ee cBoiicTBa. Teopema HepHcTa.

4. l3MeHeHue 3HTPOIUHU B TEIUIOBBIX IIPOLECCAX.

5.  OcHoOBHOE ypaBHEHHE TePMOJUHAMUKHU. TepMoauHaMUYeCKUe TOTEHIHAIIBI.

6. Huxmmueckuit mporecc. KoaddummeHTt none3Horo neHCTBUS TEIIOBOW MAITHHBI.

7. uxn Kapuo. Teopema Kapno. Tepmonnnamudeckas mikana TemMmepaTyp.

8. Craructuueckuii cmbica suTponuu. ®opmyna boirbsimana.
2

cemecTp
dnekmpocmamuueckoe none

1. Cuupl B mpupoge. Poib 371€eKTpOMarHuTHOTO B3aUMO/ICHCTBUS.

2. DJEKTPOCTaTHYECKOE MoJie. DIIEKTpUIecKuid 3apsia. CBOHCTBA AICKTPUUECKOTO 3apsa.
3axoH Kynona.

3. HampsokeHHOCTB 3JIeKTPOCTaTHYECKOTO OIS,

4. TlpuHUOUI CYNEpHO3UIMU  AIEKTPOCTATUYECKUX TOJEH i JUCKPETHOrOo H
HEIPEPBIBHOTO PACIIPEIEICHUS 3apsi/I0B.

5. TloTok BekTOpa HAMPsKEHHOCTH AJIEKTpOoCcTaTuYecKoro mois. Teopema ["aycca.

6.IToTeHIIMambHOCTh  DJEKTPOCTATHUECKOTO  TOJsl.  [IpUHIMIT  CyNepro3uIu  Jyis
MOTEHIIMaNA.

7.Pabota o nepemeneHuto 3apsaaa B 3J€KTPOCTaTHUIECKOM ToJie. TeopeMa o0 HUPKYJISLHUH.

8.CBs13b MeX Ay HAMPSHXKEHHOCTHIO U TTOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue 1oysd. CWIOBbIE JUHUH. OKBHIIOTCHIIMAILHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npogodnuku 6 JJlIeKmpu4eCcKom noie

1. DOnexrtpuueckuil AUNOIb. JIUMOIBHBIA MOMEHT.

2. DuexTpudeckoe rmose B audniekTpuke. [lonspusanus nuanekTpuka.

3. Bextop snexkrpuueckoro cmereHus. J[udnexTpuyeckas MPOHHUIIAEMOCTh BEILECTBA.
Teopema ["aycca aJist AMIEKTPUKOB.

4. VYcnoBus Ha TpaHMIIE pa3jiena ABYX AUIIEKTPUKOB.

5. DNeKTpOeMKOCTh YEeAUHEHHOTO MPOBOIHUKA.

6. Konzmencarop. DIeKTpPOEMKOCTb IUIOCKOTO, C(EPUUYECKOr0 M IHUIMHIPUYECKOTO
KOH/JIEHCATOopa.

7. CoenuHeHUE KOHJIEHCATOPOB.

8. DHeprus 3apsHKEHHOTO KOHAECHcATOpa. [IIOTHOCTD SHEPTUH DIEKTPUIECKOTO TTOJIS.

9. BxitoueHue KOHIEHCATOpA B AJIEKTPUUECKHUE LIETIH.

Iocmoannwlit 31eKmpuyecKuii mokK

1. SJICKTpI/ILIeCKI/II\/'I TOK. [I10THOCTB TOKA. ypaBHCHI/Ie HCIIPCPBIBHOCTHU.



2. 3axon Oma B nuddepeHunanbHoit popme.

3. 3akon Oma B MHTETpaibHOU (HopMe TSl OTHOPOIHOTO YUaCTKa IEMH. DISKTPUIECKOe
HalpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJMHEHUE COMPOTUBIICHUH.

5. 3axon Oma ania HeogHOpoAHOTO y4acTka 1enu. Croponnue cuibl. DC.

6. IlpaBuna Kupxroda mis pacuera pa3BeTBICHHBIX IICTICH.

7. Pa0oTa 1 MOIIHOCTB 3JEKTPUUECKOT0 ToKa. 3akoH Jxoynsa-JleHua.

8. Ilepexoanbie mpouecchl B IIEMH ¢ KOHIEHCATOPOM.

Mazuummnoe none u INEKMpPOMaZHUmMHAA um)ykuuﬂ

1. Enunas npupoja 3JeKTPUYECKOTO U MarHUTHOTO MOJIS.

2. VcTOYHMKM MarHMTHOTO MOJIsi. MarHUTHOE IOJIE ABMXKYIIETOCS 3apsAaa U MPOBOJAHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloToxk M UMPKYIALMS BEKTOpa WHAYKIUH MarHUTHOro mons. Teopema [aycca u
TeopeMa O HUPKYJISLUU.

4. Cuna Jlopenua. /[BuxeHue 3apsyK€HHONW YacTULIbI B MArHUTHOM TIOJI€E.

5. Cuna Ammepa.

6. MarnuTHOe mose B BemecTBe. HaMarHmueHHOCTb.

7. HampseHHOCTp MarHUTHOrO mOJs. MarHutHas MPOHMUIIAEMOCTh BEIIECTBA.
JlnamarseTuky U mapaMarHeTHKH.

8. ®deppomarneruku. Puznyeckas npupoaa GeppoMarHeTusma.

9. 3akon onexktpomarHuTHOM uHAYKIMK Dapanes. IlpaBuno Jlenma. Buxpesoe
3JIEKTPUYECKOE MOJIE.

10. SBnenme camomnnykiuu. ManykTuBHOCTH. CONIEHOU,

11. DuHeprus KOHTypa C TOKOM U MAarHUTHOTO TOJIS.

3Jlel<mpuuea(ue Kosieoanus u nepemelmbu? MmokK

KonebatenbHblit KOHTYp. MeXaHU3M BOSHUKHOBEHHUSI SJICKTPUUECKUX KOJIEOAHU.
DHeprus MMEeKTPUYECKUX KoJIeOaHuH.
3aryxaromue KonedaHus. XapakTepUCTUKH 3aTYXarOIIUX KOJIeOaHHi.
Ponb akTUBHOTO COMPOTHBIICHUS B KOJIEOATEILHOM KOHTYpE.

5. BeiHyXneHHble KojeOaHus. BekropHas amarpamMma HampspkeHHil. PesoHaHc Toka.
Pe3onancnas gacroTa.

6. CootHomieHue a3 Mexay BHEIIHUM HaMpsDKEHHWEM, CHIION TOKa M HalpsDKeHHEM Ha
Pa3IMYHBIX 2JIEMEHTaX LIETH.

7. Ilepemennslii TOK. WHIYKTUBHOE U €MKOCTHOe comportuBieHue. I[lomHoe
CONPOTHUBIICHHE 1IN MTPU NTIEPEMEHHOM TOKE.

8. JlelicTByromue 3Ha4Y€HHUs CHUIIBI TOKA M HAMpsDKEHHsS. MOIIHOCTh MPH MEpEeMEHHOM
toke. Koappurment momuocTu.

N e

3ﬂ€Kmp0MlIZHllmele 60JIHbl

1. Cucrema ypaBHeHuii MakcBenna Kak o0000IIeHHE Pa3pO3HEHHBIX  SBJICHHM
AJIEKTPUYECTBA U MarHeTu3ma.

2. CsoiicTBa ypaBHeHHI MakcBeia. [Ipeacka3zanue cylecTBOBaHUS JIEKTPOMArHUTHBIX
BOJIH.

3. BomHoBoe ypaBHeHme. CKOpPOCTh pACIpOCTpPaHEHUS BOJHBI W  TIOKa3aTenb
IIPEJIOMJIEHUS CPEIB.

4. Tlnockas 2JIeKTpOMarHuTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHUKHU.

5. DHeprus v UMIYINbC JIEKTPOMarHUTHOM BostHbl. BekTop [loiHTHHTa. IHTEHCUBHOCTS.

6. IlIkana 37eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO JTHana3oHa.

7. EcrecTBeHHBII U NOISpU30BaHHbIN cBeT. Bunpl nonspuzanuu. CTeneHb Noyspu3auu



YaCTUYHO MOJIIPU30BAHHOIO CBETA.

8. 3akon Maioca.

9. lonmspuzauus mnpu OTPAKEHUHM U TPEIOMIICHMM CBETa Ha TpaHUIE pa3ena
JIUAJIEKTPUKOB. Yroa bprocrepa.

10. JIBoitHOe yuenpenomiieHue. Y CTpoicTBO mpu3Mbl Hukous.

11. Onrtuyecku akTUBHBIE BeleCTBa. BpalleHue MIOCKOCTH MOJSpU3ALMM CBETa MpU
IIPOXOXKACHUN Yepe3 ONTUUECKU aKTUBHYIO CPELY.

Humepghepenyun ceemosvix 601

1. Tlomstme wuHTepdepeHuuu. [IpuHIUT Cyneprno3umuM s CBETOBBIX  BOJIH.
HaGnronaemble 1 HeHAOIIOAaeMble BEITUUMHBI.

2. KorepentHele M HeKOTepeHTHbIC BOJHBIL. ClOXKEHHE WHTEHCHBHOCTEH B Cirydae
HEKOTePEHTHBIX U KOT€PEHTHBIX KOJIeOaHuil.

3. VYcnoBus ycuwieHus W ocnabieHHs CBeTa B 3aBHCHUMOCTH OT pasHOCcTH (a3
UHTEPPEPUPYIOIINX BOJIH.

4. Onruueckuil myTh cBETOBOro Jyda. CriocoObl U3MEHEHUSI ONTHYECKOTO ITYTH CBETOBBIX
BOJIH.

5. CB43b ONTUYECKON PA3HOCTH XO/a IBYX BOJIH C pa3HOCThIO (pa3. YcaoBHs MakCUMyMa
¥ MMHUMYMa UHTEp(EPEHIINN B 3aBUCIMOCTH OT ONTUYECKOM pa3HOCTH XOJa.

6. Cxema lOwnra. YcnoBusi HaOmromenus: mHTepdepeHunn. KoopaumHaThl CBETIBIX U
TEMHBIX [I0JIOC Ha SKpaHe.

7. BpemeHHas U IpPOCTPaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IUIEHKAX B OTPAKEHHOM U IIPOXO/SIIEM CBETE.

9. Cxema mns HabmoneHus kosen; HproToHa. Pamuycel CBETNIBIX M TEMHBIX KOJEI B
OTPaKEHHOM M IIPOXOASIIEM CBETE.

Jugppakuyus u oucnepcusa ceéemosvix 6011

1. Senenue mudpakuumu. OcoOeHHOCTh AMQpaKIUK CBETOBBIX BOJH. Jludpakuums
Openens u Opaynrodepa.

2. Ipunuun Itoiirenca-®penens. YnpolieHWe BBIUUCIEHUH C MOMOIIBI0 BEKTOPHOU
JUarpamMmabl.

3.  udpakuus Openens Ha KpyrioM oTBepcTUd. 30HbI PpeHerns.

4. Judpakuus @payHrodepa Ha y3KOH NPSIMOIMHEWHON IIeNH. Y CIOBUS MakCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yIJIa AU(PaKIIH.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTHKU IU(PAKIMOHHON PpEIIETKH.
VYcoBUs I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3zpeniaromas CrioCOOHOCTh TUPPAKIINOHHONW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON pEIIETKE.

8. ®usnveckue MPUHIIMITEI TOJIOTPAPHH.

9. Mucnepcus ceera. HopmanbHas u aHOMallbHasi TUCTIEPCHS.

10. BomHoBoii maker. dazoBas v rpymnmoBasi CKOPOCTH BOJTHBI.

3 cemecTp
Keanmoesas npupooa uznyuenus

TennoBoe n3nmyueHue abconmoTHO YepHoro Tena. 3akoH Credana — bonbimana.
3akoH cmemienus Buna. ['mnoresa Ilnanka.

OHeprus u umnynsc ¢poroHa. J[aBaeHue ceera.

®oroaddext. 3akonbl PpoTodrddexra. Kpacnas rpanuna porosddexra.
®opmyia DiHIITEIHA. PenATUBUCTCKUN U HEPETATUBUCTCKUN (OTOI(D(DEKT.
TopMO3HOE PEHTTE€HOBCKOE M3TyUEHUE.

ook owdE



~

agrwbhE NoakowhE

NoabkowhE

1.
2.
Depmu-/1
3.
4.
S.

A dexr Komnrona. ®opmyna Kommnrona.
KopmyckynisipHO-BOJHOBOM 1yaju3M CBETA.

Inemenmeul K6AHMOGOU MEXAHUKU

BoaHOBBIE CBOWCTBA YACTHII.

JlnuHa BosiHbl 1e bpoiins. DkcrepuMeHTaIbHOE OATBEPKICHUE.

[Tpunnun vHeonpenenennoctH [ eiizenoepra. COOTHOIICHUE HEOMPEIETICHHOCTEH.
BonnoBast pyHKIMS 1 ee cBOICTBA.

OcHoOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHnue [Ipénunrepa.

Yacruua B noTeHIHaIbHON siMe. KBaHTOBaHME 3HEPTUH.

[TpoxokIeHre YacTUIIbI Yepe3 MOTEeHIIUaIbHbIN O0apbep. TyHHEIbHBIN 3 deKT.

Teopus bopa u uznyuenue amomos

[TnanerapHast MoAeNb aTOMA.

IToctynatel bopa.

Wznyuenue aroma BOJIOpOa U BOJAOPOAONIOAO0HBIX CUCTEM.
Cuexrpanbnbie cepun. Dopmyna bansmepa.

CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOoH Mo3mu.

Amom ¢ mouxku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UnCIla, XapaKTEPU3YIOLIUE TI0JI0KEHUE DIIEKTPOHA B aTOME.

KBaHnTOBanue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

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

Cxema 3HepreTndyeckux ypoBHEHR aToma BOJOpPOa.

[TpaBuiia oTO0pa Npy aTOMHBIX MEPEX0IaX.

3ar0HEHUE JIEKTPOHHBIX 000JI0UEK B MHOTO3JIEKTPOHHBIX aToMax. [Ipunuun [Maymnu.

Keanmosasa cmamucmuka u aﬂekmponpoeodnocmb meepdblx mei.i

IIprHIMI TOKAECTBEHHOCTH OJJIMHAKOBBIX YaCTHII.

bo3zonbl u ¢depmuonsl. Tpu BHUIAa CTAaTUCTUKH: Kiaccudeckas, bo3ze-DiHmTeliHa u
vpaxa.

CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPABIX TEIl.

ONEKTPONPOBOJHOCTh  MOJYMPOBOAHUKOB.  3aBUCUMOCTb  IPOBOAMMOCTH  OT

TEMIEPATYPHI.

6.
7.
8.

NoabkowhE

CobcTBeHHas ¥ MPUMECHAsi TPOBOAMMOCTD MOJIYITPOBOIHUKOB.
DNEKTPONPOBOJHOCTh METAIIIIOB. 3aBUCUMOCTh CONTPOTUBIIEHUS OT TEMIIEPATYPBHI.
SIBnenne cBepxnpoBoauMocTi. KBaHTOBast T€OpHs CBEPXIIPOBOAUMOCTH.

Amomnoe a0po u adepuvie peaKyuu

SBenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTUBHOIO paciajia.
PannoakTuBHBIE pSAIBIL.

CocraB 1 XapaKTepUCTUKHA aTOMHOTO SApa. S iepHble CUIIBL.

KanenbHas u obonoueunas moaenu suep. Panuyc siapa.

Macca u 3Heprus CBs3U Apa. Y 1eJIbHas SHEPTHs CBA3H.

SAnepHble peakuu. DHEPIUsl sIEPHON PEAKIIMH.

Snepnas sHepreTuka.

Ocobennocmu paouoaKmueHvlx pacnaoos



1. VpaBHeHue M 3HepreTHyeckoe ycioBHe o-pacnana. CBs3b SHEPrUM O-4aCTULBI C
MIEPUOJIOM TTOJTypacnaia.

2. TyuuenbHslii 3¢ dexT npu a-pacnane. CIekTp o-4acTuil.

3. Xapakrep CreKTpa y-u3JIyuyeHusl.

4. Tlpoueccsl B3aUMOACHCTBHS Y-KBAHTOB C BEILIECTBOM.

5. 3aBHCHUMOCTb MHTEHCHUBHOCTHU Y-U3JIy4€HHUS OT TOJIIMHBI Cllos BemecTBa. CpaBHEHME
MPOHMKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB M3IIyUCHHS.

6. Tpu Buaa B-pacnaga. DHepreTuueckuii cekTp B-yactuil. ['unoresa HeHTpUHO.

7. 3axoHBI coOXpaHeHUs npH -pacnaze. Jlentonsl. JlenToHHbIH 3aps.



IIpunoxenne 2.

OHEHO‘IHLIB cpeacrea AJisd MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranmum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHLIN

[Inanupyemblie pe3ybTaThl 00yUeHUS

OneHouHbIE CpeJICTBA

OIIK-1 CriocoOeH MpUMEeHSITh €CTECTBEHHOHAYYHbIE U OOIIEHH

poecCHOHATLHOM ACSITETLHOCTH;

JKCHCPHBIC 3HAHUA, MCTOJAbl MATCMATHUYCCKOI'O aHaJIn3a U MOACINPOBAHHA B

OIIK-1.1

—  Pemaer CTaH/IapTHbIE

npodeccuoHaIbHBIC 3a/1aun
PUMEHEHHEM OOIIEHH)KCHEPHBIX 3HAHUI

C

IlepeyeHb TeopeTHUYECKUX BOMPOCOB K IK3aMEHY:
1 cemecTp

1. KunemaTuka nmocrynarenbHOro ABMKeHUA. [loHsATHE paanyc-BeKTOpa, CKOPOCTH
u yckopenus. Hauanbnble ycnosus. [lpsmas u oOpaTHas 3a1a4i MEXaHUKH.

2. HuepumanpHbBIE CHCTEMBI OTcueTa. [IOHSATHE CHIIBI, MacChl W HMITYJIbCA.
OCHOBHO! 3aKOH AMHAMHUKH ITOCTYNATEIBHOTO ABHKEHUS.

3. 3aKoHBI COXpaHEHHs B MeXaHWKE. 3aMKHYTas CUCTeMa. 3aKOHBI COXpaHECHHUs
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. JlBa cmocoba omucaHus B3aUMOAEUCTBUSA. J[BHXKEHHE 4acTUIBI B OJJHOMEPHOM
cTarmoHapHOM Mosie. CBs3b MEXITY CUION U MOTEHIIMAIBLHON SHEpTrUei.

5. OOmiee moHATHE O BOJHAX. XapaKTEPUCTUKU Oeryuieil BoiHbL. BonHoBOE
YpaBHEHUE TJIOCKOW BOJIHBI.

6. Iloctynarel OifHmTeiliHa. 3amelyieHue BpeMeHH. JIOpeHILIEBO COKpalleHHe
JUITMHBL. PensTuBrCcTCKME MHBapUaHThI. MIHTEpBaIL.

7. Makpocucrema. MukpococTtostHue u MaKpOCOCTOSIHUE CUCTEMBI.
Cratuctuueckuii moaxo. [oHsTHE BEpOATHOCTH M CPEAHEN BEIIMUHUHBI.

8. @yHKIus pacrpelesieHus ClydyailHOW BeTMYuHBL. PacnpezneneHue MoyeKynl 1o
MIPOEKLHSIM CKOPOCTEH.

9. Mogens wupeanbHOro rasa. JlaBieHue W Temmeparypa C TOYKH 3pEHHUs
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH. Y pABHEHHE COCTOSIHUS WJICATIBHOTO rasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

10. IIpoGiema HEOOPATMMOCTH TEIUIOBBIX IMPOLECCOB. DHTPOINHUS CUCTEMBI U €€
cBoiictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MakpococtosiHus. Cytb HeoOpatuMocTu. CTaTUCTUYECKUM
cMbicl 3HTponuu. Popmyia bonbsimana.

12. T'panunsl  OPUMEHHUMOCTH ~ MOJAEIM  MJEAIbHOTO  ra3a.  YpaBHEHHE
Ban-nep-Baansca. M30oTepmbl peanbHOro rasa.

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K JK3aMEHY.

2 cemecTp

1. Cunpl B3aUMOJAEWUCTBUS B MPHUPOAE. OJEKTPOCTATUYECKOE TOJE. 3aKOH
Kynona. HanpsoxeHHOCTB 351eKTpocTaTndeckoro nous. [IpuHnun cyneprnosunuu.

2. [Torennman. Teopema 0  LIHUPKYJISUMHM  BEKTOpa  HANPSKEHHOCTH
NMEKTPOCTATUYECKOTO MOJIsL. CBSA3b MEXAY HANPSIKEHHOCTHIO U IOTEHIIUAJIOM.

3. Onexrpuueckuid ToK. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Owma B nuddepenunanbHoit popme.

4. Enunas mpupona 3J1eKTpruYecKoro 1 MarHuTHoro nodis. llose nerkymerocs
3apsna. [IpyHIMn cynepno3nnuy MarHuTHeIX nosnel. 3akoH buo-Casapa.

o. [ToTox M mUpKyJIALKS BEKTOpa MHAYKIIMM MarHuTHOro 1nojis. Teopema ['aycca
U TEOpEMa O LUPKYIISILUH.

6. 3akoH 3nexkTpomMarHuTHOM uMHAYKIMM Papanes. IIpasuno Jlenna. Buxpesoe
JIEKTPUUYECKOE TIOJIE.

1. Cucrema ypaBHeHMii MakcBemia kak 00oOIIeHHE Pa3pO3HEHHBIX SIBICHUN
AJIEKTpUYECTBA U MarHeTu3ma. MaTtepuaibHble ypaBHEHUS.

8. CeoiictBa ypaBHeHMM  Makcsemia. IlpeackasaHue — CynieCTBOBAaHMS
AJIEKTPOMArHUTHBIX BOJIH.

9. CrniocoObl nomnsipu3anuu ecrecTBeHHoro ceera. Ilpusma Hukons. Bpamenue

TJIOCKOCTH TOJISIPU3AIMY CBETA MPU MIPOXOKACHUN Yepe3 ONTHUECKU aKTUBHYIO CPey.
10. IlIxama smekTpoMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTO aHarna3oHa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

ITokaszaTens nperoOMIIEHUS CPEbI.

11. Cxema IOnura gana HaOmoneHus wuHTepdepeHuun. BpemenHas u
MPOCTPAHCTBEHHAS! KOTEPEHTHOCTb.

12.  SBnenne nudpakuuu. Jdudpakuus @Dpenens u Dpaynrodepa. [lpunHimn
['oitrenca-Openens.

Ilepeyenn TeopeTHYECKNX BONMPOCOB K 3a4eTy:

3 cemecTp

1. TennoBoe u3nyuenue tena. 3akoH Credana-bonblMaHa. 3akoH cMeIEHUS
Buna. I'unoresa I1nanka.

2. ®oronsl. JlaBnenue ceera. KopmyckyisspHO-BOIHOBOM 1yalli3M CBETA.

3. BonnoBble cBolicTBa yactull. J{mHa BoaHbI A€ bpoiinsa. DkcriepuMeHTanbHbIe
MIOATBEPKICHUS TUIIOTE3BI 1€ bporis.

4. [lpuniun ~ HeompeneneHHocTH.  COOTHOUIEHME  HEONPEIesIEHHOCTEN
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHNs B KBAaHTOBOM MEXaHUKE.

o. ®duznyeckoe HCTOJIKOBaHUE BOJH 1€ bpoiina. BonnoBas QyHkuus u ee
cBoiicTBa. [ITOTHOCTH BEpOATHOCTH OOHAPYKEHUS YACTHIIBIL.

6. OcHoBHasl 3ajjaua KBaHTOBOM MexaHHMKHU. HecTannoHnapHoe U cTanuoHapHOe
ypasHenue lpénunrepa.

1. [IpoxoxkneHne 4YacTHIBI 4Yepe3 MOTEHUHMATbHBIA Oapbep. TyHHENbHBIH
¢ dekr.

8. [Inanerapnas moxpenp aroma. Iloctynmatel bopa. KBaHTOBaHme 3sHeprum
BOJIOPOJIONIOA00HOI CUCTEMBI.

9. VpaBuenue Illpegunrepa mig aroma Boaopona. KBaHTOBaHME MOMEHTa

umnyneca. [IpaBuna otdopa.

10.  CouH anextpoHa. KBaHTOBBIE YHCIIa, OMIMCHIBAIOIINE COCTOSTHHE DJIEKTPOHA B
atoMe. KpaTHOCTh BeIpOKIeHHS dHepreTndeckux ypoBHeil. [Ipunmun [Taymm.

11. TlpuHIUI TOXAECTBEHHOCTH OJIMHAKOBBIX 4acTHUIl. BO30HBI W (epMHOHEI.




CtpyKTypHBII

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

JJIEMEHT
KOMIIETEHIIUH
KBaHTOBBIE pactpeneieHus.
12. CoOoaHble 31eKTpoHbI B MeTaiie. DHeprust @epmu. 30HHAs TEOPUs TBEPIBIX
TeNl.
13.  Macca u 3Heprus CBsi3u aTOMHOIO sipa. 3aBUCHUMOCTb Y/AEIbHON 3HEprus
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAETb sIpa.
14.  Tpwu Buaa B-pacnana. DHepreTuueckuii cnekTp -yactui. Heiitpuno.
15.  Knaccudukanus snemeHTapHbIX yacTull. JlenTonsl. JlenToHHbI 3aps.
16.  Anponsl. bapuonsslii 3apsa. KBapkoBas MoJielb aIpOHOB.
OIIK-1.2 —  Ilpumenser METOIBI Ilpumepuvr npakmuueckux 3adanui:
MOJICJIMPOBAaHUSI M MaTeMaTH4YeCKOIo 1 cemectp
aHaJM3a 8 peleHus  3ajad B

npodeccnoHaNbHOM AeSITETbHOCTH

1. OnHopoaHbIN cTepkeHb Maccoil M = 5 Kr, pacloiOXeHHbI BEPTUKAIBHO,
MOXET BpallaTbCsl BOKPYI OCH, MPOXOIALIEH 4Yepe3 €ro BepXHUuiM KoHel. B cpeauny
CTEpKHsI NMONafaeT Iysst Maccod m = 10r, JeTsmas FOpU30HTAIBHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaeT B HEM. OnpeIeIuTh KHHETHIECKYIO SHEPTUIO CTEPXKHS Cpasy
Iocje yaapa.

2. Yactuma wmaccel my = 0,1 kr, JIBWXKYIIasCIi CO CKOPOCThIO v =3 M/c,
HCOBITAIA YOPYro€ COYJapeHHEe C ITOKOMBIIEHCA 4YacTUIe wmaccbl m, = 0,2 Kr .
OnpenenuTh Kakyr0 KHHETHYECKYIO SHEPIUIO MpHOOpena BTopasi yacTulia, ecu mepBast
OTCKOYMJIA IO IIPSAMBIM YIJIOM K CBOEMY IIEpBOHAYAJIbHOMY HAIIPABIICHUIO.

3. PensTHUBUCTCKUN 3JIEKTPOH MMeeT KHMHETHYecKyro »Hepruto T, = 0,34 MaB.
Onpenennuts CKOPOCTh, ¢ KOTOPOM OH JBHKETCs. CUMTATh SHEPTUIO MTOKOS AJIEKTPOHA
mec? = 0,511 M3B.

4. Omnpenenutb CKOPOCTh MOJEKYJ a30Ta, MPH KOTOPOH 3HaueHue (QyHKIHU
pacripenienenus MakcBesuia ipu Temreparype T, = 400 K OyJeT TakuM ke, Kak ¥ JUIs
temneparypsl T, = 500 K.

5. VYruekuciblii ra3 B koauuectse v = 0,8 Mosel HarpeBaroT U300apHUecKH Tak,
4TO ero 00bEM yBenuuuBaercs B N = 3,1 paza. OnpeaenuTte U3MEHEHNE SHTPOIIUU B 3TOM
MpOIECCE.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

6. WMneanpHBIN OJJHOATOMHBIN a3 COBEPILACT LUK, COCTOSIIIUI U3 IBYX H30X0P
u AByX wu3orepM. HauOGombinas M HauMeHbIIas TeMIIEpPaTypbl LHMKJIA COCTABIISAIOT
T, =400K um T,=300K, a nambompmuii o0beM B n =4,5 pa3a mpeBHIIIACT
HauMeHbplMiA. Onpenenure K03(hHUIMEHT O0JIE3HOT0 IeHCTBHS TAKOrO LUKIIA.
2 ceMmecTp

1. KBagpaTHas mnpoBOJIOYHAs paMKa pacHoOJOXKEeHa B OJHOW IJIOCKOCTH C
JUIMHHBIM TpPSIMBIM IIPOBOJIOM TaK, 4TO JIBE €€ CTOPOHBI HapajuieiabHbl IpoBoay. 1o
paMKe W TpOBOAY TeKyT oauHakoBele Toku | = 1 kA. Ompenenuts cuny F,
JICUCTBYIOIIYIO Ha PAMKY, €CITU O KaiIasi K MPOBOAY CTOPOHA PAMKH HaXOAWUTCS Ha
pPacCTOSIHUU, PAaBHOM €€ JUIMHE.

2. Komneb6arenpuslit KoHTYp uMeeT eMKocTh C = 10 Mx®, nHayKTHBHOCTD L = 25
MI'H 1 akTHBHOE conpoTtuBienue R =1 Om. Uepes ckonbko KojeOaHUH aMITUTY/1a TOKa
B 9TOM KOHTYpE€ YMEHBILIUTCS B € pa3?

3. /lBa 6eCKOHEYHO JJIMHHBIX IPSMBIX TPOBO/IA CKPEIIEHBI O] MPSIMBIM YTJIOM.
ITo mpoBogam texyt Toku |3 = 80A u |, = 60A. Paccrosiare d Mex 1y IpoBOIaMH PaBHO
10 cM. onpeennTh MAarHUTHYIO HHAYKIMIO B B TOUKe, OJMHAKOBO y/1al€HHOM OT 000uX
MIPOBOJHHUKOB.

4. KoHIpl 1enu, cocTosIel u3 Mmociea0BaTebHO BKIIOUEHHBIX KOHIEHCATOpa
U axktuBHOro compotruBieHuss R = 110 OM, mnoacoenuHWIM K TEPEeMEHHOMY
HamNpsDKEHUI0 C aMIUTUTYAHbIM 3HaueHueM Up = 110 B. Ilpum stom amrummrtyna
ycTaHOBHUBIIErocss Toka B uenu Iy = 0,50 A. Haiitu pazHocTh (a3 Mexay TOKOM U
I10/1aBAEMBIM HAIPSKEHUEM.

5. Cser ¢ A =589 HM mnasaer HOpPMANbHO Ha JTU(PPAKIUOHHYIO PELIETKY C
nepuonom d = 2,5 MKM , cogepxkanryto N = 10000 mrpuxoB. Haiitm yrmoByio
HIMPUHY TU(PAKIIMOHHOIO MAKCUMyMa BTOPOTO MOPSI/IKA.

6. [lyyok ecTecTBEHHOro CBeTa TMaJaeT Ha CHUCTEMY U3 JIBYX
MIOCJIEZIOBATEIBHO PACHOJIOKEHHBIX IOJSIPU3aTOPOB, YTOJ MEXIAY IUIOCKOCTSIMU
npornyckanuss Kotopbix coctaBiger 30°. Koadduument mnornomeHuss mnepBoro
nossipuzaTopa cocrasisier 10%, a Broporo — 20%. Kakast yacTp MHTEHCUBHOCTH CBETA
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O1neHOYHBIC CPEACTBA

MPOMIET uepe3 3Ty ONTHYECKYIO CUCTEMY?
3 ceMmecTp

1. Yepnoe teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbko pa3
yBenu4uiach o0Ias TerjaoBas 3Heprus, usiyyaemas TenoMm? Ha ckonbko M3MeHMIIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAs MAKCUMYMY 3HEPIMHM HM3IY4YEHHUS] M CHEKTPaJIbHBIN
COCTaB U3JIyyeHUs ?

2. OnpenenuTh HAaMMEHBIINK 3aJepKUBAIOIINN TOTEHIMAT, HEOOXOIMMBIA IS
IpeKpalleHsl SMUCCUU C TOBEPXHOCTH (DOTOKATOA, €CIIM OH OCBELIAECTCS U3ITyUEHUEM C
JUIMHOM BosiHBl 0,4 MKM, a KpacHas rpaHula AJis MaTepuana karoga pasHa 0,67 MkM

3. ®oroH ¢ sHepruel 1 MsB paccesics Ha cBOOOIHOM MOKOUBIIEMCS 3JEKTPOHE.
HaliTu KuMHETHYeCKyl0 SHEpruio 3JIEeKTpOHa OTAAauu, €ClIM B pe3yJbTaTe paccesHus
JUIMHA BOJHBI (JOTOHA U3MEHMIAch Ha 25%

4. Tlpu ABM>KEHHUH YaCTHULBI BJIOJIb OCH X CKOPOCTb €€ MOXET OBITh ONpeeieHa C

TOYHOCTBIO (ommOkoi) g0 1 cm/c. HaliTu HeompeneneHHOCTh KOOpPJAMHATHI, €CIH
qacTuIen sBisercs: 1) anekTpoH, 2) npobunka maccoit 0,1r

5. CoOcTBeHHass (yHKLHSA, ONUCHIBAIOIIAs COCTOSIHUE MHKPOYAcTHULIBI B

1//n(x)=Csin@x

OECKOHEYHO MIyOOKON MOTEHUHMaNbHOM sMe mHpuHON {, uMeeT BUJ I
Hcronb3ys ycinoBUss HOPMHPOBKH, OTIPENEIHUTh TOCTOSTHHYIO C.

6. BbruncnuTh paanycsl MEPBBIX TPEX OPOUT IEKTPOHA B aTOME BOIOPO/Ia

7. Haiitn HanOonpllyl0 U HAaUMEHBIIYIO AJIUHBI BOJIH cepuu [lamena B crnekTpe
u3IydeHus: Bojgopona. CpaBHHUTH NMOJYYEHHBIE 3HAUYEHUS C JIMHAMM BOJIH BHJIUMOTO

U3ITy4eHUs
192
8. IlepBoHauanbHas Macca HW30TONa HMpuAMA '’ paBHAa M = 5 1, mHepuoj

noxypacnazaa 75 cyrok. OnpenenuTe, CKOJIBKO siiep pacnaaercs 3a 1 ceKyHAy B 3TOM
npemnapare. CKOJIBKO aTOMOB 3TOro Ipenapara octaHercs yepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTH Mperapara 3a 3T0 Bpemsi?
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9. B meHTpe coiHIA MOpOTEKAeT TEpMOsAJEpHAs pEaklusl CUHTE3a TIenus u3
BOJIOPOJA, B KOTOPOIl M3 YeTHIpEX MPOTOHOB oGpasyercst sapo He' u aBa mosurpona.
3anummre 3Ty peaknuio. Kakue emre yacTuiibl 00pa3yrorcst B Her?

10. Kakoe xommuectBo U?® «Bbiropaet» 3a rox B SCPHOM PEAKTOpe C
anekTpudyeckoil MomHocThio 1 I'Bt n k.m.a. 38%? Cuurare, 4To pacnaj saep ypaHa
[OJ JIEHCTBHEM TEIJIOBBIX HEUTPOHOB NPUBOAUT K OOpa3oBaHUIO H30TOIOB
KceHOHa-141, ctpoHuus-92 u Tpex BTOPUUHBIX HEHTPOHOB.




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 coOECeIOBaHUS MO TEOPETHUYECKUM
BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.
— Ha OLEHKY «OTJHYHO)» — PE3YJIbTUPYIOIIUNA PEUTHUHT 00YUArOIIErocs IOJKEH COCTaBIATh 85 —
100% oT makcuMmanbHOW CyMMbI OamoB 3a cemectp. OOydaromuiicss MOKa3bIBaeT BBICOKUMN
ypOBEHb CHOPMHUPOBAHHOCTH KOMIICTCHIIUH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE U TIIyOOKOe
3HaHHWE Yy4eOHOro marepuaia, CBOOOJHO BBHINOJMHSET MPAKTUYECKUE 3aJaHusi, CBOOOJHO
ONEpUPYET 3HAHUSIMHU, YMEHHMSIMHU, HABBIKAMH NPUMEHEHUS WX B CUTYyalUsX MOBBIIICHHON
CJI0KHOCTH;

— Ha OIICHKY «XOPOII0Y» — PE3YJbTUPYIOLUIUN PEUTUHT 00yUaroIerocst JOJKEeH cocTaBiarh 70 —
84% OoT MakCUMaJIbHON CyMMBbI OaylIoB 3a cemecTp. OOyvaromuiics JOMHKEH MOKa3aTh CPeaHUA
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMW: OCHOBHBIC 3HAHWS, YMEHUS OCBOCHBI, HO
JOMYCKAIOTCA HE3HAYUTENbHbIEe OINMOKU, HETOYHOCTH, 3aTPyJHEHHUS TMpPU aHATUTHYECKHX
orepanusx, epeHoce 3HaHU U yMEHU Ha HOBbIE, HECTAaHAAPTHBIE CUTYaLIUU;

— Ha OIICHKY «YAOBJIETBOPUTEJBLHO» — PE3YIbTHUPYIONIHA PEUTHHT OOYYarOIIErocs IO0KEH
coctaBiATh 50 — 69% oT MakcuMaIbHOU cyMMBbI 0aiioB 3a cemecTp. CTyIEeHT AOKEH M0Ka3aTh
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTU KOMIETEHIIMH, TO €CTh OH JIOJDKEH MMETh 3HAHMS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS MH(OPMALIUU, MHTEIUIEKTYalbHbIE HABBIKH PEICHUs
MPOCTHIX 3a7a4; B XOJ€ KOHTPOJBHBIX MEPONPUITHI JOMYCKAIOTCS OIIMOKH, MPOSBIACTCA
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YJaIOIINNCS UCTIBITHIBACT 3HAUNUTEIbHbBIC
3aTpyJHEHHUS PU ONEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

— Ha OLICHKY «HEY/10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINN PEUTHHT 00YJaIOLIeT0Cs COCTABIISET
menee 50% 0T MakCUMaJIbHOW CyMMBbI OaJIJIOB 32 CEMECTp pe3yJibTaT 0OyueHHUs] He JOCTUTHYT,
KOMIIETEHIIMM HE CQOPMHUPOBAHBI, CTYJAEHT HE MOXET I[I0Ka3aTb 3HAaHUS Ha YpPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOXKET IM0Ka3aTh UHTEIEKTyalbHbIE HABBIKU
pELIEeHUs IPOCTHIX 3aad.

Ilokazamenu u Kpumepuu oyeHuBaHUA 3a4ema:

— Ha OIEHKY «3auTeHo» (3-5 OamioB) — oOywaromuiicss MOKa3biBacT CHOPMUPOBAHHOCTH
KOMIIETEeHIIMH, HaJIMuue TBEPJbIX 3HAHUN MPOrpaMMHOI0 MaTepuaia, TpaMOTHOE U JIOTHYecKoe
U3JI0KEHWE MaTepuana TpHh OTBETe, HOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, YBEPEHHO
UCTIpaBIIIEMbIE TOCTIE JOMOJIHUTENBHBIX BONPOCOB, MPaBUIbHbIE ACUCTBUS NPU JAEMOHCTpALUU
YMEHUI U HAaBBIKOB.

— Ha OLICHKY «He 3auTeHo» (1-2 Gayia) — 00ydJaroIHiiCsl MOKA3bIBACT, YTO PE3yIbTAT O0yUCHUSI
HE JOCTHTHYT, KOMIIETCHIINA HE C(HOPMHUPOBAHBI, HE MOXET NPEIBIBUTH 3HAHUS Ha ypPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIUK, Jake C MOMOIIbIO HABOJASALIMX BOIPOCOB, HE
CIOCOOEH MPOJEMOHCTPUPOBATH YMEHUS M HABBIKH MTPH PEIICHUN TPOCTEHINX 3a/1ad.



