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JIucr akryanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kageapsl Dusuku

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceanuu Kadeapsl DOU3UKu

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMmu OCBOCHUS AUCHMILTUHBI «(PU3UKa» SBISIOTCS: OBJIaieHUEe 0a30BBIMU 3HAHHUSIMH
OCHOBHBIX (PM3MYECKHX 3aKOHOB M METOJOB KIJIACCHUYECKOW M COBPEMEHHON (H3UKH Is
ycrmemHoro (OpPMUPOBAHHUS U PA3BUTHS  OOMIETTPOPECCHOHANBHBIX W JIOMOJHUTEIHHBIX
po)eCCHOHANIBHBIX KOMITETCHIIMM 10 BHUAAM MPO(PECCHOHAIBHON EATEILHOCTH B 00acTH
KOMITBIOTEPHOTO MOJECIIMPOBAHUS U MPOSKTUPOBAHUS B MAILIMHOCTPOCHUU

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

JucuuruinHa dusnka BXOAUT B 0053aTENIbyI0 YacTh y4eOHOIo IU1aHa 00pa30BaTesIbHOM
POTPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUs),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

«Du3uka», «Marematukay, «MHpopmaTnkay Ha 0aze cpenHero (IOJIHOro) OOIIEro
obOpasoBaHwUs.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

Xumus

DNEeKTPOTEXHHUKA

Teopernueckas MexaHHKa

MatuHOCTpOUTEIbHbIE MAaTEPHAIIbI

ConpoTHBiIEHHE MaTEpUATIOB

OCHOBBI TUAPO- U THEBMOIIPUBO/Ia METAJUTYPIHYECKOT0 000PYA0BaHHUS

Teopust MammH 1 MEXaHHU3MOB

Heranu mamua

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiicss TOJKeH
o01aaTh CIeAyIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyYHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOro aHaJI13a U MOJIEIMPOBAHUS B MPO(heCCHOHAIbHOM 1€ TEIbHOCTH;

OIIK-1.1 Pemaer crammaptHeie mpodeccHoHaNbHBIE 3ala4d ¢ PUMEHEHHUEM
00IIIeMHKEHEPHBIX 3HAHUH
OIIK-1.2 [Ipumensier METOABl MOJSIUPOBAHHS W MaTEMaTHYECKOro aHalu3a MAJis

peleHns 3a1a49 B IpodecCHOHATLHON NeITEIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 310 akax. yacos:
—aynutopHas — 300 akaz. 4acos;
— BHeayauTopHas — 10 akaj. 4acos;

— camocTosTenpHas padota — 158,6 aka. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3ameHny — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynutopHast s
o | KonTaxTHAA pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 ©|caMocToATeNbHOU | yCIIeBaeMOCTH H
JUCLIATUINHBI 5 £ m . | xomneTenn
@) g £ paboThI TIPOMEKYTOUHOM
nmab. | mpakT. | =\
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. MexaHuka
- MOJITOTOBKA K
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHATHIO
(npopabotka
JeKnuh); - IpOBEPKA
L1 KunemaTaka CLLICHI)/I’G PIHZ[I/IB?II[ a]il)]I)H])IX
MOCTYNaTEIbHOIO u 4 421 | 20 P Y
WHANBUAYaIBHBIX | 3amad Ne 1, No 2
BpaIIaTeIbHOTO IBIKSHUS .
3aJa4; - cemuHap Ne 1;
CaMOCTOSITEIEHOE
u3ydyeHne yueOHon
Y Hay4HOU
JIUTEPATYPBHI;
- IOATOTOBKA K
1 nabopaTopHOMY,
CEMUHApCKOMY U
MPaKTUYECKOMY
3aHATHIO
(npopabotka
JIEKIHH );
l'IO)Ilfi)TO)B,Ka - naboparopHas
padora Ne 3, Ne 4;
1.2 Junamuka oTYeTa 1o
- MpoBepKa
MOCTYNATENbHOTO u 6 8 6/211 | 15 | naGopaTopHbIM
BPAIIaTeIbHOTO IBIKCHUS paboTam; HHAMBHILYa b HBIX
p > 3amad Ne 3
- peleHue
- cemuHap Nel;
WHIVBHIYaTbHBIX
3a1ad;
CaMOCTOSITENBEHOE
n3y4YeHne yaeOHoi
U Hay4yHOMH
JIATEPaTyphI;




1.3 3akoHbI
MEXaHUKe

COXpaHeHUS B

6/21

6/21

10

- TIOJITOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oT4eTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEpaTypBhl;

- maboparopHast
pabora Ne 1;

- -IpOBepKa
WHUBUAYaITbHBIX
3aga4 Ne 4;

- cemuHap Ne2;

14
MEXaHHUKa

PenstuBucrckas

2/11

10

- IOATOTOBKA K
HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- pelieHue
MHIUBHIYaJIbHBIX
3az1ad;
CaMOCTOSITENbHOE
H3yueHHe yueOHOM
U Hay4HOH
JATEPaTypHI;

- -TIpOBEpKa
HHIUBUTYaJIbHBIX
3amay Ne 7;

15 MexaHnudeckue
KOJIeOaHHUS ¥ BOJIHEI

20

- HOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHIO
(npopabotka
TeKIni);

- HOATOTOBKA
oTYeTa 1o
71a00paTOPHBIM
pabotawm;

- pelieHue
WHIVBHIYaTbHBIX
3a1ad;
CaMOCTOSITENEHOE
n3y4YeHne yaeOHoi
U Hay4yHOMH
JIATEPaTyphI;

- naboparopHsbIe
paboter Ne 5, Ne 7
- -IpoBepKa
WHIUBHAYaATBHBIX
3aza4 Ne 5, Ne 6;
- cemuHap Ne 3;

HWroro no pazneny

24

22/21

24/11

75

2.  MonekynspHas
TEPMOANHAMHKA

¢busuka

u




21
MonekyaspHO-KUHETHUECKAst
Teopus u OCHOBBI
CTaTUCTHYECKON (HU3UKU

6/21

4/21

10

- [loaroroska k
1a00paTOpPHOMY,
CEMHHAPCKOMY H

IIPaKTHYECKOMY

3aHATHIO;
-[I0JTOTOBKA
oTdeTa Mo
1abopaToOpHOI
pabore;
-peleHue
HMHIWBHIYaIbHBIX
3aj1ad;
CaMocTosTenbHOE
H3yueHHe yueOHOM

U Hay4HOH

JUTEpaTypBI;

-nabopaTopHas
pabora Ne 11,
-poBepKa
HHIWBHIYaJbHBIX
3ama4d Ne§, Ne 9
-cemunap Ne 4

2.2 TepMoIHAMUKa

8/41

8/31

19,2

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

HPaKTHYECKOMY

3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;

- perieHne
WHUBUAYaJIbHBIX
3amad;
CaMOCTOSITENEHOE
u3ydyeHne yueOHon
Y Hay4HOU
JIUTEPaTypBI;

- nabopatopHsbIe
paboter Ne 14, Ne
15
- -TIpOBepKa
WHIUBUAYATbHBIX
3agay Ne 10, Ne 11,
No 12;

- cemunap Ne 5;

Wroro no pazneny

12

14/611

12/51

29,2

Uroro 3a cemectp

36

36/81

36/121

104,2

OK3aMCH

3. DreKkTpoMarHeTH3M

3.1 DrekTpocTaTrKa

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY

3aHATHIO
(npopaboTka
JIeKIHK);

- MOATOTOBKA
oT4eTa o
1abopaTopHBIM
pabotam;

- perieHue
WHIVBHIYaTbHBIX

3a1ad;
CaMOCTOSITENBEHOE
n3y4deHne yaeOHoi
U Hay4yHOMH
JIATEPaTyphI;

- 1abopaTopHas
pabora Ne 21, 26
- -TIpoBEpKa
HHNBUYaTbHBIX
3amag Ne 1, 2
- cemuHap Ne 1;




3.2 IToCTOSTHHBIN TOK

- TIOJITOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JeKIUi);

- IOATOTOBKA
oT4eTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEpaTypBhl;

- maboparopHast
pabota Ne 24
- IpOBepKa
HHJIUBHYaJIbHBIX
3agay Ne 3,
- cemunap Ne 2;

3.3 MaruurocraTiuka

- TIOJITOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
paborawm;

- pemeHue
MHIUBHIYaTbHBIX
3aj1ay;
CaMOCTOSITENBHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- 1abopaTopHas
pabota Ne 28
- MpoBepKa
HHIUBUTYaJIbHBIX
3ama4d Ne 4,
- cemuHap Ne 3;

3.4 OnexTpoMarHuTHas

WHIYKIHS.
DNeKTpOMarHUTHbIE

kosiebanust. [lepemeHHBIN TOK

6/21

- HOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATUIO
(npopaboTka
JeKIHi);

- MOATOTOBKA
oT4eTa o
1abopaTopHBIM
pabotam;

- perieHne
HHIUBUIYATbHBIX
3amad;
CaMOCTOSITENEHOE
u3ydeHHne yueOHoH
Y Hay4HOU
JIUTEPaTYpPHI;

- naboparopHas
pabora Ne 27, 28
- MpoBepKa
HHIUBUAYAIBHBIX
3amad Ne 5, Ne 6,
- cemuHap Ne 3;

Uroro no pazneny

18

20/21

26

20

4. BonHoBas ONTHKA




4.1 DeKTPOMarHUTHOE TOJIE.
DJeKTPOMAarHUTHBIC  BOJIHBL.
BomnoBas npupoaa cBera.

4 - peureHue
MHAUBUYaJIbHBIX

CEMHHAPCKOMY

3aHATHIO
(npopabotka
JIeKIHK ),

3aj1a4;

U Hay4HOH
JIMTEPATyPBI;

- IOATOTOBKA K

IIPaKTU4CCKOMY

CaMOCTOSTENbHOE
H3yueHHe yueOHOM

u

- IpoBEpKa
WHIUBUAYaIbHBIX
3aga4 Ne 7;

- cemuHap Ne 4,

4.2 BzanMojeiicTBHE CBETa C

BELIECTBOM. Ionspuzanus
cBeTa

- HOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;
- pemeHue
MHIUBHIYaJIbHBIX
3aj1ay;
CaMOCTOSTENBHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- 1abopaTopHas
pabota Ne 35
- MpoBepKa
HHIWBHIYaJbHBIX
3amad Ne 8,
- cemunap Ne 4;

4.3 Unrepdepenuus ceta

521

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO
(popaboTka
JeKIHK);

- OATOTOBKA
oT4eTa o
nmabopaToOpHEIM
pabotam;

- perieHne
HUHIUBUIYATbHBIX
3amad;
CaMOCTOSTENEHOE
u3y4eHHne yueOHoH
Y HAYy9HOH
JIUTEPaTypHI;

- maboparopHast
pabora Ne 32

- MpoBepKa
WHIUBUAYATbHBIX
3agay Ne 9,

- cemuHap Ne 5;




4.4 Tudppakuus cBera

4/21

2/11

4,3

- TIOJITOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oT4eTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEpaTypBhl;

- maboparopHast
pabota Ne 34
- IpOBEpKa
WHUBUAYaITbHBIX
3agay Ne 10,
- cemuHap Ne 5;

Wroro no pasneny

16

14/41

8/11

18,3

Hroro 3a cemectp

34

34/611

34/11

38,3

OK3aMCH

5. KBaHToBas onrtuka

5.1 KsanroBas
OKCIEpUMEHTAJIBHOE
HNOATBEPXKIECHUE KBAHTOBOM
MIPUPOABI CBETA

OIITHKa.

51

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

IPaKTUIECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOArOTOBKA
oT4eTa 1o
71a00paTOPHBIM
pabotawm;

- peueHue
MHIUBHIYaTbHBIX
3azad;
CaMOCTOSITENBHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- maboparopHast
padorta Ne 36, Ne
37
- MpoBEpKa
HHINBUIYaATbHBIX
3amaa Ne 1, 2, 3
- cemuHap Ne 1;

HWroro no pazneny

51

6. KBantoBas ¢u3uka u (Qu3MKa
aroMa




6.1 DaemeHTHI
MEXaHUKH

KBaHTOBOM

- TIOJITOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JeKIUi);

- IOATOTOBKA
oT4eTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEpaTypBhl;

- naboparopoHas
pabota Ne 41, 42
- MpOBEpKa
HHJIUBHYaJIbHBIX
3agay Ne 4, 5, 6
- cemunap Ne 2;

6.2 ®usuka atoma

8/51

- TIOJITOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;

- pemeHue
MHIUBHIYaTbHBIX
3aj1ay;
CaMOCTOSITENBHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- maboparopHast
pabora Ne 41, Ne
42
- MpoBepKa
HHIUBUYAJIbHBIX
3ama4d Ne 7
- cemunap Ne 3, 4;

6.3 KpanroBas craTHCTHKA.
DneMeHThl (PU3HUKH TBEPAOTO

TCia.

0,9

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oTYeTa 1o
71a00paTOPHBIM
paborawm;
CaMOCTOSTENEHOE
u3y4eHHne yueOHoH
Y HAYy9HOH
JINTEPaTypBHI;

- naboparopHas
pabota Ne 44
- cemuHap Ne 5;

Wroro no pazneny

20

18/51

5,9

7. ®du3uka sapa U AJIEMEHTapHBIX

JacTHI|




7.1 ®usuka aTOMHOTO sjpa.
PainoakTHBHOCTD

821

8/31

4,1

- TIOJITOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oT4eTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEpaTypBhl;

- maboparopHast
pabora Ne 51, 53
- MpOBEpKa
HHJIUBHYaJIbHBIX
3agay Ne 8, 9, 10
- cemunap Ne 6;

7.2 ®usuka 3JIEMEHTAPHBIX
YacTHI] W  COBPEMCHHas
KapTHHa MHpa

- TIOJITOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;

- pemeHue
MHIUBHIYaTbHBIX
3aj1ay;
CaMOCTOSITENBHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- 1abopaTopHas
pabora Ne 51, 53
- MpoBepKa
WHIABHAYAIbHBIX
3amaa Ne 8, 9, 10
- cemuHap Ne 6;

HWroro no pazneny

10

12/21

10/31

51

Uroro 3a cemectp

36

36/7T1

18/3U

16,1

3a4eT

HToro no gucLuIinHe

106

106/21
)44

88/1611

158,6

OK3aMC€H, 3a4€T




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPeKTUBHBIE
pe3yibTaThl OCBOEHUS JUCHUIUIMHBL «®du3uka» Aal0T TpaauLIUOHHBIE 00pa30BaTENIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTEPAaKTUBHBIC  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. TpagunuoHHblE 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTeNILHOrO  Ipolecca, MPEANONAralolyl0 MpsAMYK  TPAHCISLMIO  3HAHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPONYKTUBHBINA XapaKTeP.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKIUs - [OCIENOBATEIbHOE HM3JIOKEHHE  Marepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oeceia npernojaBaress U CTyJIEHTOB, 00CYXKI€HHE 3apaHee MOATOTOBIEHHBIX
COOOILIEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
peKoMeH1yeMol 00513aTeIbHOM U JONOTHUTEIbHOM JINTEpaTyphl.

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOrOBBIMH MOJEIISAMHU
peaTBbHBIX 0OBEKTOB.

2. TexHosioruu Mmpo6JeMHOro oOyueHHUs] — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalMi JUIsl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

®opMbl y4eOHBIX 3aHATUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpoGnemHas neknust — U3JI0KEHUWE MaTepuaia, IMpeanoiararoliee MOCTaHOBKY
NpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4yaeMoro
MaTepuaia.

[IpakTnueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHNUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTeNbHOrO Mpolecca, KOTopast
npeJinoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro Il HHUX oOpa3oBaresNbHOro pesynbrata. Hapsny co
CHEIHAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUIN  HUHTEPAKTUBHOCTHU
NOpPOCIEXHUBAaETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepaKTUBHOCTD MOAPA3ZyMEBAET CYOBEKT-CyOBhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHPOBAHUE caMOpa3BUBaroLIeiicss HH(POPMAIIMOHHO-PECYPCHOM
CpEe.IbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIL:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKANMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMH OMIHOKaMU ), JTEKIUsI-0ece1a, TEKIHUs-TUCKYCCHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpyHrnoBOM JWajor, JTUCKYyCCHS Kak
CIIOp-/IUAJIor).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiusi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAs HA MPUMEHEHHUHU CHEeIMaTIu3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ MH(pOpMaLUEH.



®opMbl  y4eOHBIX 3aHATHH C UCHOJIB30BAaHWEM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA:

Jleknusa-pu3yanuzanus — U3JIO)KEHHE COJIEp)KAHHUS COMPOBOXKIACTCS IpPE3CHTalMeH
(nemoHcTpanuen yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTFOCTPATUBHBIX, IPAPUIECKUX, ayAHO- U BUICOMATEPHAIIOB).

[TpakTudeckoe 3ausTHe B hopMe Mpe3eHTAIMH — PECTABICHUE PE3YIhTATOB IMPOSKTHOM
WJI UCCIIEIOBATENIbCKOM €SI TEILHOCTH C UCIIOJIb30BAHUEM CIICLIMATTM3UPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M HHPOPMAIHOHHOE 00ecneuyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.Cagenbes, U. B. Kypc o6uieii ¢pusuku : yueOHoe nmocodue : B 3 romax / Y. B. CaBenbes.
— 16-e uzn., crep. — Cankr-IletepOypr : Jlanb, 2020 — Tom 1 : Mexanuka. MonekynspHas
¢usuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr : anekrponnsii // Jlaup :
JJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/142380 (mara
obpaienus: 19.04.2023). — Pexxum goctymna: it aBTOPU3. [TOJIb30BATEICH.

2. Casenbes, U. B. Kypc obmieit pusuku. B 3 1. Tom 2. D1eKTpUYecTBO U MarHeTU3M.

Bonubl. Ontuka : yue6HOe mocobue mus By3oB / WM. B. CasenbeB. — 16-¢ u3m., crep. —
Cankr-IlerepOypr : Jlawp, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/185339 (mara ob6partenus: 19.04.2023). — Pexxum goctyma: st
aBTOPU3. M10JIb30BATEIIECH.

3. Casenbes, U. B. Kypc o6meit ¢pusuku. B 3-x T1. Tom 3. KBanToBas ontuka. ATOMHas
¢u3uka. dusnka TBepmoro tena. Ou3MKa aTOMHOTrO sapa W diieMeHTapHbix yactuil / U. B.
CaenbeB. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 320 c¢. — ISBN
978-5-507-47045-7. — Tekcrt : anekTpoHHbIH // JIaHb © 37eKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com/book/322505 (mata obpamienus:: 19.04.2023). — Pexum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. lemunuenko, B. U. ®usuka : yueouuk / B.U. lemuauenxo, .B. lemuauerko. — 6-¢
u3n., nepepad. m gom. — Mocka | MHOPA-M, 2023. — 581 c. + Jlom. wmaTepuaibl
[DnexTpoHHBIH pecypc]. — (Bsiciee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/1913243 (nata oGpamieHus:
19.04.2023). — Pesxum rocTyma: 1o Mo/IIHCKe.

B) MeToanyeckne yKazaHus:

1. Mexanuka: mocoOWe TO TOATOTOBKE W BBHITIOJHEHHUIO JIA0OPATOPHBIX pPabdoT
[DnexTpoHHBIN pecypc] : yueOHoe mocobue /O.H. BocrpoknyroBa, B.B. Maspunckuii, H.H.
MumieneBa, 10.M1. CaBuenko; MI'TY. - Marauroropck : MI'TY, 2021 - Pexum jgoctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543
689/4363.pdf&view=true

2. Mexanuka. MonekymsipHas (Qu3MKa ¥ TEepMOAMHAMHKA [DJIEKTpOHHBIA pecypc] :
naboparopusiii mpaktukyMm / E. H. Acranos, 3. H. Boruesa, JI. C. Jlomkenkosa u ap. ; MI'TY. -
Maruauroropck : MITY, 2016 - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



npaktukym /| MI'TY, Uu-T 3HepreTI/IKI/I u aBTomatuku, Kad. ¢usuku. - Marautoropck : MI'TY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1544 pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

4. 10. N., CaBuenko. IlepeMeHHBIi TOK [DICKTpOHHBIH pecypc] : 1abOpaTOpHBIMA
npaktukyM / 10. U. CaBuenko, O. H. Boctpoknyrosa, H. U.Muienesa ; MI'TVY. - Marauroropck
: MITY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

5. ®u3mka TBEpIOro TeNa, aTOMa M aTOMHOTO sipa | y4eOHoe mocodue [ms By30B] /
Maruurtoropckuii roc. Texundeckuit yH-T uM. I'. 1. Hocosa. - Marautoropck : MI'TY um. I'. W.
HocoBa, 2019. - 3arn. ¢ Turyn. skpana. -Coxepx.:. Jlabopatopubie pabotel. - ISBN
978-5-9967-1531-2 Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

6. FO. TT . Kourxum Coonauk ranau mo duruxe [Dnexrnonnnni necvnel © mmaxtikvm [

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaunmenoBanue o
10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
T7Zip CBOOOJIHO 0EeCCPOUHO
Adobe Reader |cBoGoHO 0eCCpOUHO
Bpayzep Mozilla|cBo6oaHo
Firefox pacrpoctpansemoe [10 Occepouro
Bpayszep Yandex|cBo6oaHo 0ECCPOYHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchblika
OnektpoHHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
uMm. I'.11. HocoBa e=ru

IMouckoBass cucrema Axkagemus Google
(Google Scholar)
Nudopmannonnas cucrema - Ennnoe okHO
JI0CTYTIa K HH(GOPMAIIMOHHBIM pecypcam

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:



VYdeOHbIe ayJUTOPUH [T TIPOBEICHHS 3aHATHIA JIEKITAOHHOTO THTIA
OcHarieHue ayAuTopuu:
MynbTUMEAMIHBIC CPEICTBA XPAHCHHUS, IIEPEIauH U MPEICTABICHUSI HHPOPMALIUH.

VYuebHasg ayauropus A INPOBEJNEHMs J1a0opaTopHBIX pa-6ot1: JlabGoparopus «
MexaHuKu, MOJICKYISIPHON (PU3UKHU U TEPMO-IHMHAMUKI

OcHalueHue ayIuTOpun:

JIaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC PU-00PHI IS TIPOBEICHHS JTA00OPATOPHBIX
pabor:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUIs MCCIIEOBAHUS pacIpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJisi ONpeAeTeHUs IoKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKU 3aKO-HOB BO3PACTaHUS SHTPOIMHM B IIpoLEcce
TEIUIO0OMEHA.

9.VcranoBka mnaGopaTopHas M M3Y4EHUs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"MO-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpPCAJbHOW ra30BOM IOCTOSHHON
"MO-OI'TI-M".

12.Cten 1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas aynuTopus AN OPOBEAEHUS J1abopaTopHBIX pa-60T: JlabGoparopus
«INEKTPUYECTBA U OTITHUKHU

OcHalleHue ayIuToOpun:

JlaGopaTopHble yCTaHOBKH, U3MEPUTENbHbBIE TPU-00pHI AJIsl POBEACHUS J1A0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKa JJIsl UCCIIEIOBAHUS 3JIEKTPOCTATUYECKOTO MOJISI C TIOMOILBIO
OJIMHApHOT0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEP-METPA.

3. YcranoBka 1abopaTopHasi 11l OnpeieNeHUsI MHIYKTUBHOCTH COJICHOM/1a U MATHUTHOM
MPOHUIIAEMO-CTH.

4. YcraHoBKa J1abopaTopHasi JUIsl M3Y4EHHUs] pe30-HaHCa HANpPsHKEHWH W ONpenesieHus
WHIYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHas ycTaHOBKa JUIs OIpENeNICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HpioToHa.

7. JlabopaTopHasi yCTaHOBKa JUIsl ONpPE/AEICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MOCTOSIHHOM Bpa-IIEHUS.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marazun emkocreii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Marasun uaaykruBaocteii Time Electronics 1053.

1?2 Maranuurr carmnnTupmeaauis P-22



13. Mynerumetpsl nudpossie MAS-838.
14. MynsTumerpst APPA 106,203,205.
15. Ocumnnorpad npyxkananbubii GOS-620 FG.
16. ITonsapumerp CM.
17.MeputenbHblii THCTPYMEHT.

VYyeOHast aynuropus JUisl MPOBEACHUS JTabopaTopHbIX pa-60T: Jlaboparopusi «Atoma,
TBEP-ZIOTO TeJa, SIAPay

OcHarieHue ayaAuTopuu:

JlaGopaTopHble yCTaHOBKU, U3MEPUTEIbHbBIE TPU-00PHI AJIs MPOBEACHUS JIA00OPATOPHBIX
pabor:

1.JIaGoparopnas ycranoBka aiis "M3ydenus BHemHero hotodddexra".

2. YcraHOBKa JUIg M3y4YeHHS CIEKTpa aroMa BOJO-pOJia U ONPEICIICHUS MMOCTOSHHOMN
PunGepra.

3. YcranoBka nmabopaTopHas IJIs OTIpeIeIeH s TOTEHIMalia BO30YKICHHS Ta3a.

4. YcTraHOBKa IS ONPeIeNIeHUs AUHBI TpoOera 4acTUll B BO3TyXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumeTpsl APPA 205, 207.

8. Ocuumnorpad apyxkananbnbiii GOS-620 FG.

9. MepuTeNnbHbI HHCTPYMEHT.

VY4yeOHble ayAUTOPUM JUIsL TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHJVBHIyAJIbHBIX KOHCYJIbTALlMH, TEKYILEr0 KOHTPOJISA U IIPOMEKYTOUYHOM aTTECTALIN

OcHalleHue ayIuTOpun:

NHTepakTuBHAs 10CKA, IPOEKTOD;

MynbTUMEAUINHBINA TPOEKTOP,IKPaH.

VY4eOHble ayTUTOPUM AJISl BBIIOJIHEHUS KYpCOBOTO MPOEKTHPOBAHUS, IMOMEUICHUS IS
CaMO-CTOSITENILHOM padOTBHI.

OcHalleHue ayIuToOpun:

[TepconansHbie KoMmmbtoTepsl ¢ maketom MS Of-fice, ¢ Beixomom B HHTepHeT u ¢
JIOCTYIIOM B IEKTPOHHYIO HH()POPMAIIMOHHO-00Pa30BaTENIbHYIO CPEY YHUBEPCUTETA.

[lomemenne pans  XpaHeHUsT U NPOPUIAKTHUECKOTO OOCITYXH-BaHUS y4eOHOTo
o0opynoBaHus

OcHarieHue ayauTopuu:

Cremnnaxwu, ceiidpl A7 XpaHeHUs y4eOHOTO 000-pyaoBaHus. IHCTpYMEHTHI U1 peMOHTa
000opyI0BaHUS



Ipuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSAITeIbHOM PadoThl 00y4aArOINXCSI

[lo jgucummumHe «®Pu3uka» NOpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAYAUTOpHAs
caMoCTOsITeNIbHAsE paboTa oOydarommxcs. AyIUTOpHAs CaMOCTOSITENbHAs paboTa CTYJCHTOB
BBITIOJIHSECTCS Ha JIAOOPATOPHBIX U MPAKTHYESCKUX 3aHATUAX 110 33JaHHIO IPETOJIaBaTeNs U MOJ
ero KoHtposjeM. OHa NpearnosaraeT BhITOIHEHHE J1a00paTOPHBIX paboT, caady KOJIOKBHYMOB H
HaIMCcaHUe KOHTPOJIbHBIX PadoT.

BueaynuropHas camocTosiTeNbHas padoTa 0O0y4aloMmUXCs 3aKII0YaeTcss B IMPOpadoOTKe
JIGKIMOHHOTO MaTepuaia, PEUICHMH WHAWBUIYAIbHBIX JOMAIIHUX 33ja4, IOJrOTOBKE K
BBITTOJIHEHHIO JTAOOPATOPHBIX paboT, 00paboTKe pe3ynbTaTOB 3TUX PadoT, a TAKXKE B OJATOTOBKE
K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepot unoueUOyaNbHHIX OOMAUHUX 300aY
1 cemecTp
3aoaua 1 «Kunemamuka nocmynameabHo20 U 6pauiamenbHO20 08UNHCEHU)

Pafuyc-BEKTOp YaCTUIIBI U3MEHSETCS 10 3aKOHy 7 = t27+ 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH U, BEKTOP YCKOPEHUS d, MOJYJIb CKOPOCTH U YCKOPCHHUS, @ TAKIKE YTOJl MEKIY ITUMH
BEKTOpPaMH B MOMEHT BpEeMEHH t = 2 .

3aoaua 2 «ﬂunamuka nocmynameilbH0O20 OBUIICCHUS)

Ha temo maccel m, nexaniee Ha IJIaJKOW TOPU30HTAJbHOW IJIOCKOCTH, B MOMEHT t = 0
Hayaja JEeWCTBOBATh CHWJIA, 3aBUCSIIAs OT BpPEMEHM Kak F = kt, Tr1/A€ k — MOCTOSHHAs.
Hanpasnenue 3Toil CUiibl BCE BpeMs COCTABISET YIOJ @ ¢ rOpu30HTOM. Hailtu ckopocTs Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MYTh, MPOWJICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenvbHo20 0BUIHCEHU)

Uepes 60k, nMeromuii popMy IucCKa, NEpPeKUHYT IMHYp. K KOHIlaM IIHypa npuBs3aiu
rpy3uku Maccot my = 100 r u m, = 110 r. C kakuM ycKOpeHueM OyAyT JBUTAThCs IPY3HKH,
eciu macca m 6ioka paBaa 400 r? Tpenue nipu BpameHu# 0J10Ka HUYTOKHO MaJIo.

3aoaua 4 «3aKonwvl coxpanenus InepPZuU, UMRYIbCA U MOMEHMA UMNYTbCA)

Yenosek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBUT pyKOW M4 Maccod m = 0,4 Kr, JIeTAIun
B TOPU30HTAJILHOM HAIPABICHUU CO CKOPOCTBIO v = 20 M/c. Tpaekropus Ms4a IMPOXOIAUT HA
paccTostHuu r = 0,8 M OT BEpTUKAIILHOM OCH BpalleHusl CKaMbH. C KaKOH YIJIOBOM CKOPOCTBIO U
Ha4yHET BpalarbCsi cKaMbs JKyKOBCKOro ¢ 4el0BEKOM, MONMAaBIIMM MY, €CIM CyMMAapHBIN
MOMEHT WHEPIMHU YEIOBEKA U CKAMbH paBeH | = 6 Kr - M2?

3aoaua 5 «l'apmonuueckue Konedanusny

Yactuna coBepiiaeT TapMOHHUYECKHE KOJIeOaHHMsSI BIOJb OCH X OKOJIO IOJIOKEHUE
paBHoBecust x = 0. YacTtora konebanuii w = 4 ¢ 1. B HEKOTOPBI MOMEHT KOOPAWHATA YaCTUIIbI
Xg =25 cM U ee cKkopocTh vy = 100 cm/c. HaliTm KOOpAMHATYy x M CKOPOCTh vV YaCTHUIIbI
yepe3 t = 2,4 ¢ IOCJIE 3TOr0 MOMEHTA.

3aoaua 6 «3amyxarouue Konedoanus»

OpnHopoaHBIM JUCK paguyca R = 13 cm MOXKET BpalllaThCsi BOKPYI TOPU30HTAIBHOM OCH,
MEePIECHANKYJSIPHON K €ro IJIOCKOCTH M MPOXOJASAIIEH yepe3 Kpaid aucka. Halltu nepuoa mabix



KOJIeOaHMI 3TOTO TMCKA, €CITU JIOTapu(PMUYECKUNA TEKPEMEHT 3aTyxaHus A = 1.
3aoaua 7 «Penamueucmckas MexanuKka

B co6cTBeHHOM cucTeMe oTcueTa MMEETCs MPSIMOYTOJILHUK ¢ COOTHOIIICHHEM CTOPOH 4:5. B
KaKOM HAITPAaBJICHUU U C KaKOW CKOPOCTBIO JIOJDKEH JBHTAThCS ATOT MPSIMOYTOJILHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETa OH BBITJIAACI, KaK KBaaApaT?

3aoaua 8 «Cmamucmuueckue pacnpeoeyieHus»

KakoBa BepoSITHOCTH TOrO, YTO JaHHAs MOJICKYJIa HWJCAILHOTO Ta3a MMEET CKOPOCTb,
1
OTJIHYHYIO OT -V, He 6onee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoounHamuku,

Hekoropyto maccy a3zora cxanmu B 1 =5 pa3 no o0beMy OJMH pa3 aauadaTHYECKH,
Ipyroi pas u3zorepmuueckd. HaudanpbHoe cocTosiHME B 000MX cioyyasx OAMHaKoBo. Haiitu
OTHOIIIEHHUE COOTBETCTBYIOIIUX Pa0OT, 3aTpauyeHHBIX Ha CXKATHE.

3aoaua 10 «Bmopoe nauano mepmoounamuxu

UYetbIpe MOJIS UJI€AIBHOIO ra3a CHayada M30XOPHUUECKU OXJIaJIWIM, a 3aTeM M300apryuecKu
paclIMpuiid Tak, 4YTO TeMIlepaTypa ra3a craja paBHa IepBoHadanbHOW. Haiitu mpupamienue
SHTPOIMHU ra3a, €C/I €ro JaBjIeHUE B JaHHOM IIpoliecce U3MEHUIOCh B n = 4,5 pasa.

2 cemecTp
3aoaua 1 «Pacuem nekmpocmamuueckux noiei

Tonkoe Mmonaykonbplo paauyca R = 20 cM 3apsKeHO paBHOMEpPHO 3apsaoMm q = 0,7 uKu.
Haiitn Moaynib HAPSIKEHHOCTH 3JIEKTPUYECKOTO MOJI B UEHTPE KPUBU3HBI 3TOT'O MOJIYKOJIbLIA.

3aoaua 2 «Inekmpuueckoe noie ¢ eeuiecmeey

Konnencarop emkoctbto C; =3 Mk® ObUl 3apsikeH 10 PAa3HOCTH NOTEHUMANoB U; =
150 B u coeavHEH €O BTOPBIM KOHIEHCATOPOM EMKOCTBIO Cp; = 2 MK®, 3apsKEHHBIM 10
pasHocTtu moreHuuanoB U, = 100 B. Haitu 3apsan Aq, NHEepeTeKIIMii C IUIACTHH IIEPBOIO
KOHJIeHcaTopa Ha BTopoil. Kakast mpu 3ToM BbII€NNUIIaCh SHEPTUS?

3aoaua 3 «llenu nocmoannozo INeKMpuYecKo20 moKka»

Tpu 6arapen ¢ DJIC ¢, =12 B, &,=5 B U & =10 B U 0JUHAKOBBIMU BHYTPEHHUMU
compoTuBiieHUssIMAU r =1 OM , COEIMHEHbl MeXAy COOOH OJHOMMEHHBIMH IOJIOCAMHU.
ConpoTuBIEHHE COEIMHUTENBHBIX IPOBOJOB HUYTOXKHO Mano. OnpenenuTs CHIIBI TOKOB,
UAYIIMX Yepe3 KKyt 0aTapero.

3aoaua 4 «,Zleuafceuue 3APANHCECHHBIX Hacmuly 6 IJIeKMmPUUECKOM U MACHUMHOM noJé)

OJIEKTPOH JIBHXKETCS B OJHOPOAHOM MAarHUTHOM IoJIe ¢ MHAyKuued B =9 mMTa mo
BUHTOBOW JIMHUH, paauyc KoTopod R=1 cm, a mar h =78 cm. Onpenenuts nepuon T
oOpalIeHNs IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «llocmoannoe maznummnoe none»

Ilo ABYM NJIMHHBIM MapaJlyICJIbHBIM ITPOBOJHUKAM TEKYT B IIPOTHUBOIIOJOKHBIX HAIIPaBJICHUAX



Toku cwion I, =34 A u I, =20 A. PaccrosiHne Mexay npoBojgamu 1, = 0,3 M. Onpenenutsb
MarHuTHYIO MHAYKIIHIO B TOUKE A, y/1aJIEHHOHN OT MEPBOIr0 U BTOPOTO IMPOBOJIHUKA COOTBETCTBEHHO
Ha paccrosHusa r; = 0,17 m u r, = 0,2 M.

3aoaua 6 «InekmpomazHumnan uHOYKYU»

ToHkuil MeaHBI MPOBOA Maccoi m =1 r COTHYT B BHJE KBaJpaTra M KOHIIbl €ro
3aMKHYThl. KBagpar nmomMemieH B OHOPOJHOE MarHUTHOE I0J€ ¢ MHAYKIHeH B = 0,34 Ti Tak,
YTO €ro IUIOCKOCTh COCTaBigeT yroja [ = 30° ¢ JUHUAMH HMHAYKIUUA Tons. OnpeaenuTb
KOJIMYECTBO AJIEKTPUYECTBA ¢, KOTOPOE MPOTEUET MO MPOBOJHUKY, €CIM KBaJpaT, MOTSIHYB 3a
MIPOTUBOIIOJI0KHBIE BEPIIMHBI, BEITSIHYTh B JIMHUIO.

3adaua 7 «Inekmpuueckue KoJ1e0AHUA U NePeMEHHbLIL MOK)

K ceru c neiictByromum HanpsbkeHueM U = 100 B moakitouniny KaTymky, HHAYKTHBHOE
conpotusiieHue kotopoi XL =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs (pa3 Mexay TOKOM
U HampsDKEHUEM, a TaKKe TEIJIOBYIO MOIIHOCTb, BBIICTISIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzauus ceemar

YacTU4HO MOIAPU30BAaHHBIN CBET NaaeT Ha nossipusatop. [Ipu monosxennu nossipusaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY INPONYCKaHUs, MHTEHCUBHOCTh CBETa Ociabisercs B 8 pa3 1o
OTHOUICHUIO K HavyanbHOU. YeMy paBHa CTENeHb MOJIpU3aliy nagatouiero ceera? [lornomennem
CBeTa NpeHedpeyb.

3aoaua 9 «Humepgepenyun ceemogsvix 601mn»

Cdepuueckass MOBEPXHOCTh IIOCKO-BBITYKIION JIMH3BI COIMPHKACAETCSI CO CTEKJISSHHOMN
NIaCTUHKOM. IIpocTpaHCTBO MeXAy JMH30M M IUIACTUHKOW 3aIlOJIHEHO CEPOYIIIEPOIOM.
IToka3zaTenu npeaoMIICHHUs JIMH3BI, CEPOYTIIEPO/Ia U IUTACTUHKU PaBHBI COOTBETCTBEHHO ng = 1,5,
n, =1,63 u nz =1,7. Paguyc KpuBHU3HBI cepruecKkoil MOBEPXHOCTH JUH3BI R = 100 cM.
Ornpenenuts paauyc nIToro TeMHOro koJibiia HproToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/[ughpaxyusn ceéemosvix 601m»

Mexny TOYEUHBIM HMCTOYHHUKOM CBETa M 3KPAHOM IMOMECTHIIM AuapparMy C KpYIJIbIM
OTBEPCTUEM, PAINYyC KOTOPOTO r MOKHO MEHATh. PaccTosHus OoT AuadparMsl 1O UCTOYHUKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTh AJIUMHY BOJHBI CBETAa, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTpe TU(PPAaKLNOHHON KapTHHBI HA 3KpaHe Habmoaercs npu r; = 1,00mm u
CIENYIOINNA MAaKCUMYM IIPH 1, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OHpCIleJ]I/ITB, KaKOC KOJIMYCECTBO SHCPTHUU U3TYyUACT 3a 1 MHHYTY a0COJIIOTHO I-IépHOC TCJIO C
MMOBEPXHOCTHU ILJIOIIAAbIO 3 CM2, €CJIM U3BCCTHO, YTO MaKCUMaAJIbHaA CIICKTPaJIbHAsA IJIOTHOCTE €TI0
3HepreTHqCCKOﬁ CBCTUMOCTU NPUXOAUTCS HA NJINHY BOJIHLI B 600 HM.

3aoaua 2 «@omorppexmy

OnpenenuTh MAKCUMAIIBHYIO CKOPOCTh Vpax (POTOITIEKTPOHOB, BBIICTAIOIIMX M3 MeTajia
npu o0ydeHur (HoToHAMU C dHeprueit &= 0,767 MaB.

3aoaua 3 «Ippexm Komnmona»



OrnpeaenuTh SHEPTUIO, TPUXOAIITYIOCS Ha AIEKTPOH oTaauu npu dddexre Komnrona, ecim
paccessare (oroHa mpoucxomuT Ha yron 6 =m/3. DHeprus (POTOHA O paccesiHHUS & =
0,58 M3B. [lox kakuM yriioM OyJIeT JBUTATHCS IEKTPOH OTAaun?

3aoaua 4 «Boanosvie ceoiicmea uacmuu)

JlnvHa BOJIHBI M3iydaeMoro aromom (ortona cocraBnsier A = 0,6 mMxMm. Bpems xu3nu
aroma B BO30yxXIeHHOM cocrossHud 7 = 1078 ¢ . Ompemenure OTHOIIECHUE €CTECTBEHHOM
LIMPHUHBI SHEPTETUYECKOr0 YPOBHS K SHEPTUH, U3ITyYEHHOW aTOMOM

3aoaua 5 «llomenyuanvnas ama»

HeliTpoH HaX0aUTCsl B OJHOMEPHON OECKOHEYHO IITyOOKOH MOTEHIIMATBHON sIME IITMPUHON
=101 M ¢ abCoMOTHO HEMPOHUIIAEMBIMHU CTEHKaMK. HaliinTe HAaMMEHBIITYI0 Pa3HOCTh JBYX
COCEIHMX SHEPIeTUUECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopus bopa u usnyuenue amomos»

OmnpenenuTh SHEPIUI0 W IMOTEHIMAA HOoHM3anuu WoHa Li™*, maxonsmierocs B mepBoM
BO30Y)KICHHOM coCTOsiHMH. Kakol JoimkHa ObITh SHEprusi GOTOHA, YTOOBI OH BBIOWI U3 TAKOTO
MOHA DJICKTPOH C KHHEeTHYeCKOM Hepruen T = 10 3B?

3aoaua 7 «Paouoaxmuenocmau)

AKTHBHOCTh HEKOTOPOTO paJMOAaKTUBHOIO Mpernapara majgaer 3a | MuHyTY B 9 pas.
Onpenenutb cpeHee BpeMs KU3HU SAep 3TOro IpenapaTa U ero nepuoa noiaypacnazna. Kakosa
BEPOATHOCTH TOTO, UTO PO PaclajeTcs 3a MPOMEKYTOK BpEMEHU, paBHbIii 3 ¢?

3aoaua 8 «uepzus ceazu adpay

BeruncnnuTe B aTOMHBIX €JMHUIIAX MACChl Maccy sapa U Maccy aToMa M30TOIa LUPKOHUS
W Z , €CIU €T0 yjieNbHas SHEPTUs CBA3H cocTasiseT 8,70 MaB Ha | HyKIIoH.

3aoaua 9 «Adepnvie peakyuuy

Hamucate Hemoctaromee oGo3nauenue B peakumu 1° B(n,x)” Li , mporekaromeid B
pe3yiabTaTe B3aMMOJENUCTBUS OUYEHb MEIJIEHHBIX HENTPOHOB C IOKOAIIMMUCS sApaMHu Oopa.
Haiitn KuHEeTHYEeCKHE SHEPTUH NTPOAYKTOB PEAKIIH.

Ilepeuennb JabopaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHnE 3aKOHOB COXPAHEHHUS JIJIS1 OTIPEICTICHHS] CKOPOCTH TOJIETa MY

2. JI. p. Ne 3 «Onpenenenrne MOMEHTOB MHEPLIUH TEJI C IOMOIIBIO KPYTHJIBHOTO MasiTHUKA.
IIposepka Teopems! LlTeliHepa»

3. J. P. Ne 4 «MccnenoBanue BpaliaTelbHOIO JBUKEHHMS TBEPAOTO Telda BOKPYT
HEIMOABIKHOM OCH»

4. JI. p. Ne 5 «OmpeneneHue XapakTepUCTHUK 3aTyXalONIMX KoleOaHUH (U3NUIEeCKOro
MasiTHUKa»

5.JI. p. Ne 7 «OnpenienieHue CKOPOCTH 3BYKa B BO3/1yX€ METOJOM CTOSTUEH BOJTHBI»

6. JI. p. Ne 11 «M3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTE»

7. JI. p. Ne 14 «Omipenenenue nokasarens aanadarsl Y meronom Knemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3aKoHa BO3pacTaHUsI SHTPOITUH



2 ceMmecTp

p. Ne 21 «MccenenoBanue 37€KTpOCTaTUUECKOIO MOJIS C TIOMOIIBIO 30H1a»
p. Ne 24 «Pacmupenue npezena u3MepeHus: aMrnepMeTpa NOCTOSTHHOTO TOKa»
p. Ne 26 «M3mepeHne eMKOCTH KOHJEHCATOPOB MOCTOBBIM METO/I0M»
p. Ne 27 «3yuenue pe3oHaHca HAIIPSKECHUI

5. JI. p. Ne 28 «OmnpeneneHue MHAYKTUBHOCTH COJICHOW/IA U MarHUTHOM MPOHUIIAEMOCTH
dbeppomarneTrka»

6. JI. p. Ne 32 «Ompenenenue paauyca KpPUBU3HBI JHMH3BI M IOJIOCHI MPOMYCKAHUS
cBeTopuIIbTpa ¢ momMoulbio kKoser Herorona»

7. JI. p. Ne 34 «Omnpenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK AU(PPAKIIMOHHON
peIIeTKI

8. JI. p. Ne 35 «Onpenenenne KOHIEHTPALIMK PACTBOPOB caxapa U MOCTOSIHHOM BpPAIICHHS

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

3 cemecTp

1. JL p. Ne 36A «MccrenoBanue XapakTEPUCTHK BaKyyMHOTO (POTORIIEMEHTa»

2. JI. p. Ne 42 «M3yuenue cnekTpa M3Iy4eHHUs aToma Bojxopoaa. OmpeneneHue riIaBHbIX
KBAaHTOBBIX YHCCJI BO36Y)KIICHHI)IX COCTOSTHUM aToMa BOOOpPOaA»

3. JI. p. Ne 44 «M3ydeHue 31EeKTPUIECKIX CBOMCTB TBEPJIBIX TEID)

4. JI. p. Ne 51 «M3yueHue 3aKOHOMEPHOCTEN o-pacraga

5. JI. p. Ne 52 «M3ydenue ciekTpa raMmMa-u3IyudeHHs PaaHOaKTUBHBIX JICMEHTOB)

6. JI. p. Ne 53 «OmnpezneneHne MaKCHUMAaJbHOM JHEPruM B-4acTUI] U WACHTU(PHUKAIHSI
PaJMOaKTHBHBIX ITPENapaToBy

IlepeueHnb BOMPOCOB /it MOATOTOBKH K CEMUHApaM:
1 cemecTp
Kunemamuka u Ounamuka nocmynamenbHo20 U 8pauiamesibH020 OGUNHCEHUA

1. TonsTHe paanyc-BeKTOpa, CKOPOCTU U YCKOPEHHS MaTepuanbHON Touku. CpenHue u
MT'HOBEHHEIC BEJTMIHHEI.

2. Ilpsimas u oOpaTHas 3a1ayu MexaHUKH. Ponb HauanpHBIX ycioBuid. [lepemernienue u
IIPOWICHHBIN IyTh.

3. JIBmKeHHE MO OKPY>KHOCTH. YTOJ MOBOPOTA, YIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX M IMHEWHBIX BEJIMYHMH.

4. KpuBonuHeiliHOe ABWKEHHME. TaHTeHIMaTbHOE M HOpMallbHOe yckopeHue. [lomHoe
YCKOpPEHHE. YTOJ MEXKIY CKOPOCTHIO U YCKOPEHUEM.

5. Nnepumansubie cucteMbl oTcuera. llpunHnun otHocutenbHOocTH [amumnes. [lepBbrit
3akoH Hprotona.

6. [lonsTre cuibl, Maccel U uMmnynbca. [lpunnun cyneprnozunud. OCHOBHOWM 3aKOH
JUHAMHKHU TIOCTYNATENbHOrO ABMKEeHUs. Tpernii 3akoH HeroToHA.

7. MOMEHT HMMITyllbca U MOMEHT CHJIBI OTHOCHUTENHHO TOYKH. OCHOBHOE ypaBHEHUE
JMHAMUKHU BpallaTEIbHOTO IBUKEHUS.

8. Bparmienue BOKpYr HEMOJIBIKHOW ocM. MOMEHT WMHEpIHH TBepAoro Teia. Teopema
[ITeinepa.

9. AHanorusi XapakTEepUCTUK M YpPaBHEHHUN TMOCTYNATeIbHOTO U BpPaIllaTEIbHOTO
JIBIDKCHUS.

3akonut COXPAHEHUA 6 MéXAHUKE

1. Unterpansl nuxeHus. CBs3b 3aKOHOB COXPAaHEHUSI C CHMMETPHUSIMU MTPOCTPAHCTBA U
BPEMEHU.
2. 3aMKHyTas cucTema. 3aKOH COXpaHEHUS TOJTHOTO UMITYJIbCa CUCTEMBI TEJI.



3. 3aKOH COXpaHEHHsI IIOJIHOTO MOMEHTa HMITyJbca CHUCTEMBbl Tell. JIBHkeHue B
LIEHTPAJIbHOM II0JIE.

4. Pabora u momHocTh. KuHeTHueckas 3Heprusi MocTynaTelIbHOTO M BpalllaTelbHOIO
JOBUXKXCHUS.

5. KonceparuBHple ¥  JuccUNaTUBHbIE CUiIbl. PaboTa  KOHCEpBaTHBHBIX U
JUCCHUIIaTUBHBIX CHIJI.

6. [loTenunanpHas Heprus. 3aKOH COXpPaHEHHUsI TOJTHON MEXaHUYEeCKOU SHEPTHH.

7. CBsi3pb MeXJy CHIOW M TIOTCHIHAIbHOW »JHepruei. JlBa cmoco0a omucaHus
B3aUMO/ICHCTBUSI.

8. Coynapenue qByx Teji. YOPYruil u HEynpyrui yaap.

Mexanuueckue xoneoanusn

YpaBHEeHHE rapMOHHYECKUX KOJIEOAHUH U €ro pelIeHHeE.
XapakTepucTuku KojebaHui (aMIuTya, 4acToTa, HauanbHas (asa).
MaremaTtnueckuii 1 GU3NIECKUI MasITHUKH.
CrnoxeHue rapMOHMUYECKUX KoJIeOaHU OJJHOTrO HarpaBieHus. buenus.
CrnoxeHne nepneHIuKyIIpHbIX Konebanuii. @urypsr Jlnccaxy.
YpaBHeHUe 3aTyXaloMX KoJeOaHUil U ero pereHue.
XapaKkTepUCTUKN 3aTyXaloUIMX KojeOaHWi (BpeMs pelakcalud, JIorapupMUIeCKuit
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprusi rapMOHUYECKHX M 3aTyXarOIIUX KOJICOaHHH.
9. BeiHyxIeHHbIe KoeOaHus. Pe3oHaHc.

NoookrwnpE

Ynpyzue ¢onnu

1. IlonepeuHble U MPOIOIbHBIE BOJIHBI. XapaKTEPUCTUKHU Oerylei ynpyroi BOJIHBIL.

2. CKOpOCTP pacrpOoCTpaHEHHS yIIPYTHX BOJH.

3. Knaccudukanus BoaH no ¢opme BosHOBOH noBepxHocTu. Ilnockast, chepuueckas u
IUTMHIPUYECKas BOJTHA.

4. BonHOBOe ypaBHEHME. YpaBHEHME Jy4a, ypaBHEHHME IIJIOCKOH BOJHBI, BOJHOBOE
ypaBHEHHUE B 0011IeM BHJIE

5. Hanoxenwue ynpyrux BojH. CTosiuasi BOJHAa U €€ 0COOEHHOCTH.

6. Konebanue HaTSIHYTOW CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMM M TEPMOJMHAMUYECKHI MOIXOJbl K OINHUCAHUIO
MaKpOCHUCTEM.

2. JuckpetHblit HA0Op BennuuH. [ToHATHE BEPOATHOCTH M CPETHEH BETHINHEI.

3. HenpepsiBHbIi Hab0Op BenuunH. OYHKIUSA pacpeaeseHus caydaiiHON BETUUYHUHBI U €€
cBOICTBa ((pU3NUYECKUI CMBICI, pacueT BEPOATHOCTEH, YCIOBHE HOPMHPOBKHU, PAaCUeT CPEIHUX
BEJINYMH).

4. Pacnpenenenue MoJieKyJs TIo MPOEKIUsSIM ckopocteid. Pactipenenenne ["aycca.

5. Pacnpenenenue Mosexys 1o MOayIto ckopoctu. Pactipenenenne Makcsena.

6. Hamboiee BeposTHas, CpeHSS M CPETHEKBAAPATHYHAS CKOPOCTH.

7. PacnpeneneHne MOJEKyNl HIEIBHOTO ra3a IO BBICOTE B TOJE TSKECTH 3EMIIH.
Pacnipenenenne bonbmana. bapomerpuyeckas gpopmyna.

MKT u nepgoe nauano mepmoouHamuxku

1. Monuens uneansHoro rasa. Jlapienue u remneparypa ¢ Touku 3pernst MKT. YpaBaenue
COCTOSIHMS MJICAJIbHOTO ra3a.

2. [TlonsTue creneHei cBOOOBI MOJIEKYIBL. TeopeMa 0 paBHOpACIpeaeICHUH SHEPTHH 110
CTETICHSIM CBOOO/IBI.



BHyTpeHnHss sHEprus Kak QyHKIHS COCTOSTHUSI CUCTEMBI.

Pabora kak QpyHKIUS mporecca.

IlepBoe HauasI0 TEPMOJUHAMUKH.

N30TepMHUUECKIi, N30XOPUUECKUI 1 N300apHUECKHUI TPOIECCHI.

Annabatuyeckuii mporecc. YpaBaenue [lyaccona. [lonmurponudeckue mporeccol.
[Tonarue teruoeMkocTd. MosisipHast U yAelbHas TEIIOEMKOCTH. TEIIOEMKOCTh TIPU
M30IPOLIECCAX.

Nk w

Bmopoe nauano mepmoounamuxu. Inmponus

1. Hanpanenue mpomeccoB. Craructuueckuii  Bec  makpococrosiHus.  CyTh
HEOOPaTUMOCTH.

2. Bropoe nHauano tepmonunamuku. @opmynupoBku Knaysuyca u KenpBuna.

3. DHTpomus CUCTEMEBI U ee cBoiicTBa. Teopema HepHcra.

4. l3MeHeHue SHTPOIUHU B TEIUIOBBIX MPOIECCaX.

5. OcHOBHOE ypaBHEHHE TEPMOAMHAMUKH. TepMOIuHAMIUYECKHUE TOTEHIIUATIBL.

6. Huxnmuueckuit mpouecc. Kosdduunent noneznoro neicTBUs TEMIOBON MaITUHBIL.

7. Iuxn Kapno. Teopema Kapno. TepmonnHaMuyeckas 1ikajia TemMrepaTyp.

8. Cratuctuueckuit cmbica suTponuu. ®opmyna boiabsimana.
2

ceMecTp
Inexmpocmamuyeckoe none

1. Cuubl B npupoge. Ponib 371€KTpOMarHuTHOTO B3aMO/IEHCTBUS.

2. DNeKTpOCTaTUYECKOE MoJie. DIeKTpruueckuii 3apsa. CBONCTBA AIEKTPUUECKOTO 3apsaa.
3akon Kynona.

3. HanpskeHHOCTh ANEKTPOCTATUYECKOTO TOJSL.

4. llpuHUMIT CyHEepHO3ULMU  BAIEKTPOCTATHUYECKUX TOoJed Juis JUCKPETHOro |
HEIPEPBHIBHOTO paclpeiesiCHUs 3apsiioB.

5. TloTok BekTOpa HAMPsHKEHHOCTH dJIEKTpocTaTruueckoro nojsi. Teopema ["aycca.

6.[ToTeHIIMaNBbHOCTh ~ DJEKTPOCTATHUECKOro Moy, [IpuHIMI  cymeprno3unuu  JUis
NOTEHLIKaNa.

7.Pabota mo nepemenieHuto 3apsaa B 3JEKTPOCTaTHIeCKOM ToJie. TeopeMa o0 HUPKYISALUH.

8.CBsi3p MEX/1y HAIIPSHKEHHOCTHIO M TOTEHITHAJIOM.

9. Teomerpuueckoe omucanue Tmonsd. CHIIOBbIE JUHUH. OKBHUIIOTEHIIHAIbHBIC
MTOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoduuku 6 IJICKMPUUECKOM nojie

1. Dnekrpuyeckuil numnosb. J{UMOIbHBIIT MOMEHT.

2. DnexTpuyeckoe nose B auaniekTpuke. [lonspusanus nusnekrpuka.

3. Bektop snekrpudeckoro cmemieHus. J[udnexTpudeckas MPOHHIIAEMOCTh BEIIECTBA.
Teopema ['aycca s AMAIEKTPUKOB.

4. VYcnoBus Ha rpaHUIIe pa3zesia ABYX JTUAIEKTPUKOB.

5. DIeKTpOoeMKOCTh YEeAWHEHHOTO MPOBOHUKA.

6. KonumeHncatop. DJIEKTPOEMKOCTh IUIOCKOTO, C(HEPUIECKOr0 H  IMIIMHIPHYECKOTO
KOHJIEHCATOopA.

7. CoenuHeHne KOHJIEHCATOPOB.

8. DHeprus 3apsHKeHHOT0 KOHAeHcaTopa. [IOTHOCTh SHEPTUHN PIEKTPUIECKOTO TOJIS.

9. BriroueHne KOHIEHCATOPA B AJIEKTPUIECKHUE TICTIH.

Iocmoannulit 3.1eKmpuyecKuii moK

1. Dnextpuyeckuii ToK. [I10THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.



2. 3axon Oma B nuddepenunanbHoi hopme.

3. 3axon Oma B MHTErpasibHON (opMe I OAHOPOJAHOTO YyYacTKa LEMu. DIEKTPHUIECKOe
HaIpsHKEHHUE.

4. Conpotusienue npoBoaHuka. CoeJUHEHUE CONPOTUBIICHUH.

5. 3akon OMa j1st HeOHOPOAHOTO yuyacTka memnu. Ctopornnue cuibl. JJC.

6. IIpaBuna Kupxroda as pacuera pa3BeTBICHHBIX LIETICH.

7. PaboTa m MOUTHOCTB JIEKTPUUYECKOTO TOKA. 3akoH Jlxoyins-Jlenna.

8. TlepexomHbie IPOIECCH B IIEMH ¢ KOHICHCATOPOM.

Maznummnoe none u 31eKmMpPOMAZHUMHAA UHOYKYUSA

1. Enunas npupoja 3J€KTPUYECKOTO U MAarHUTHOTO MOJISI.

2. VIcTOYHMKM MarHUTHOTO MOJs. MarHuTHOE MoJie IBMXKYIIETrocs 3apsia U MPOBOAHHUKA
¢ TokoM. 3akoH buo-Casapa.

3. Tlotoxk M uUMpKyIALUS BEKTOpa HMHIAYKIMH MarHutHoro mois. Teopema [aycca u
T€OpeEMa O UUPKYJISALNY.

4. Cuna Jlopenna. /[BuxeHne 3apsHyKeHHOW YacTULIBI B MArHUTHOM TIOJIE.

5. Cwuia Ammepa.

6. MarnuTHoe nose B BemecTse. HaMarHn4eHHOCTb.

7. HampsiokeHHOCTh ~MAarHUTHOTO TOJissl. MarHuTHasi TPOHUIIAEMOCTh  BEIIECTBA.
JlnaMarHeTuky U napaMarHeTHKH.

8. ®deppomarneruku. Pusndeckas mpupoaa GeppoMarHeTu3ma.

9. 3akon onekrpomarHuTHoW wuHAYKuuu Papanes. IlpaBuno Jlenma. Buxpesoe
ANEKTPUYECKOE TOJIE.

10. SBnenue camouHayKuu. MHIyKTUBHOCTH. CONEHOU.

11. Dneprus KOHTypa ¢ TOKOM U MarHUTHOTO IOJISL.

3ﬂel<mpultecmte Kolebanusa u nepemennbu? mokK

KonebatenbHblil KOHTYp. MeXaHNU3M BOSHUKHOBEHHMSI SJIEKTPUUECKUX KOJIEOAHUH.
OHeprus 31eKTPUIECKUX KoNeOaHuH.
3aryxaroiue Kojaebanus. XapakTEPUCTHKU 3aTyXaloUX KOJIeOaHUM!.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYpE.

5. BriHyXneHHble koneOaHus. BekTopHas nuarpamma HampspbkeHHi. Pe3onanc Toka.
Pe3onancHas yacTora.

6. CoortHomenne (a3 MEXIy BHEIIHUM HAIPsDKEHHEM, CHIJIOW TOKAa W HANpsHKEHHWEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. TIlepemenHblii TOK. VHAyKTUBHOE U eMKOcTHOe comportuBieHue. IlomHoe
COIPOTHBIIEHHUE LIENH NTPH IEPEMEHHOM TOKE.

8. eiicTByrome 3HAUYEHUS CHJIBI TOKa M HAmpspKEHUs. MOIIHOCTH MPH MEPEeMEHHOM
Toke. Koadumuent MmomHocTH.

NS

3Jlel<mpomazuumub1e 60JIHbl

1. Cucrema ypaBHeHHMI MakcBenna Kak o00OOIIeHHE pa3pO3HEHHBIX  SBICHHIA
BJ'IGKTpI/ILI€CTBa 1 MarHetTui3ma.

2. CsoiictBa ypaBHeHuil MakcBemna. [Ipeicka3zanue cymecTBOBaHUS dJEKTPOMArHUTHBIX
BOJIH.

3. BomnoBoe ypaBHeHue. CKOpPOCTb pacHpOCTpaHEHUS BOJIHBI U  [OKa3aresb
MIPEJIOMJIEHUST CPEJIBI.

4. Tlnockas JIEKTpOMAarHUTHAs BOJHA M €€ OCHOBHBIE XapaKTEPUCTHKHU.

5. DHeprus ¥ UMIJIbC AIEKTPOMArHUTHON BOTHBL. Bektop [loiHTHHTa. ITHTEHCHBHOCTB.

6. Ilkana 3MeKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUATA30HA.

7. EctecTBeHHBIN U MOJMSPU30BaHHBIN CBET. Buabl nmomspusanuu. CTeneHs moiaspu3aniu



YaCTUYHO IMOJISIPU30BAHHOTO CBETA.

8. 3akon Maioca.

9. TIlonspuszanusi mnpu OTpaKEHUHM M TMPEJIOMIICHUHM CBeTa Ha TpaHUIE pasnena
JIBJIEKTPUKOB. Yroa bprocrepa.

10. JIBoiiHOe iMyuenpenoMiaeHue. Y CTporHcTBO mpu3Mbl Hukoms.

11. OnTuyecku akTUBHBIC BelIECTBA. BpallleHHe MJIOCKOCTH MOJSpU3ALMU CBETa MpHU
MPOXOXKACHUU Yepe3 ONTHUUECKU aKTUBHYIO CPELy.

Humeppepenyus ceemosuix eonn

1. Tlonstue wunHTeppepeHuuu. [IpyuHIMD Cyneprno3unuM s CBETOBBIX  BOJIH.
HaGmoiaeMble 1 HEHAOII01aeMbIE BETUIHHBL.

2. KorepeHtHble U HeKOrepeHTHbIe BOJHBI. CIIO)K€HHE HHTEHCHUBHOCTEH B Ciydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJIECOAHUH.

3. VYcnoBus ycuwieHus U ocinabieHMs cBeTa B 3aBUCHUMOCTH OT pasHocTd (a3
UHTEP(PEPUPYIOLIUX BOJIH.

4. Onrtuyeckuil myTh cBETOBOrO Jiyya. CriocoObl H3MEHEHHs ONITUYECKOT0 TyTH CBETOBBIX
BOJIH.

5. CBs3b ONTHYECKOHN Pa3HOCTU XOJa IBYX BOJIH C Pa3HOCThIO (pa3. Y ciioBUs MakcUMyMa
¥ MUHUMYMa HHTEP(EPEHIINN B 3aBUCIMOCTH OT ONITUYECKOM Pa3HOCTH X0/a.

6. Cxema lOnra. YcnoBus HaOmroneHuss uHrepdepeHunu. KoopaumHaTel CBETNIBIX U
TEMHBIX [10JIOC Ha YKPaHE.

7. BpemeHHas U MPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IICHKAX B OTPAXKEHHOM M MTPOXO/ISAIIEM CBETE.

9. Cxema ansa HabmoneHus kosiely HproToHa. Panuycel CBETIIBIX M TEMHBIX KOJ€ll B
OTPaKEHHOM U MPOXOJSIIEM CBETE.

Jugppaxyus u oucnepcusn ceemoswix 6011

1. Ssnenune pudpakuuu. OcoOEHHOCTh IU(PpPAKIMU CBETOBBIX BOJH. Judpaxius
Openens u @paynrodepa.

2. Tpunnun TIroiirenca-®penens. YnpouieHWe BBIUUCIEHUH C TIOMOIIBIO BEKTOPHOU
JarpaMMmBl.

3.  Hudpakuus Openens Ha KPYriioM 0TBepCTUH. 30HBI DpeHes.

4. Judpakuus @payHrodepa Ha y3KOH NMPsAMOIMHEHHON Ienu. YCIOBUS MakCUMyMma U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Ju(pakiuu.

5. /IudpakunonHas pemerka. OCHOBHBIE XapaKTEPUCTUKU AU(PAKIIMOHHON PEIIeTKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnoas aucrepcus M pazpeniaronas CriocoOHOCTh TUPPAKIUOHHONW PELIETKH.

7. Jludpakuusa Ha IPOCTPAHCTBEHHOW pellIETKE.

8. ®usnueckue NPUHIMIIBI TOJIOrpapuH.

9. ucniepcus cBeta. HopmanbHas 1 aHOMalIbHAS TUCTIEPCHSL.

10. BonnoBoit maker. dazoBas v rpymnmnoBast CKOPOCTH BOJIHBI.

3 cemecTtp
Keanmoeasa npupooa uznyuyenusn

TennoBoe n3mydeHne abCcoMOTHO YepHOTO Tena. 3akoH Credana — bonpiMana.
3akoH cmenienus Buna. ['mnoresa [lnanka.

OHeprus u uMnysibc GoroHa. /laBieHue cpera.

®otoaddext. 3akons! poTordpdekra. Kpacnas rpanuna ¢porosddexra.
®dopmyna DiHIITEHA. PEIsITUBUCTCKII 1 HEPEIATUBUCTCKUN (HOTOdPdeEeKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHHUE.

ook wdE



~

arONE NoakowdE

NoakowhE

1.
2.
Depmu-/1
3.
4.
5.

Dddext Komnrona. ®opmyna Komnrona.
KoprmyckynsapHO-BOJTHOBOM Tyain3M CBETa.

nemenmeol K6AHM OGO MEXAHUKU

BouiHOBBIE CBOMCTBA YACTULI.

Jnuna BosiHbl e bpoiinsa. DkcnepuMeHTaIbHOE MOATBEPKICHUE.

[Tpuniun veonpenenenHoctH I eizendepra. CooTHOLIEHNE HEONPEICIEHHOCTEH.
BonHoBast yHKIMS U €€ CBOMCTRA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue péaunrepa.

YacTtuua B noTeHIUAIbHOM siMe. KBaHTOBaHUE SHEPIUM.

[TpoxoKaeHHe YaCTHIIBI Yepe3 MOTEHIIMAIbHEIN Oapbep. TyHHENbHbIH 3P QeKT.

Teopus bopa u uznyuenue amomoes

[Inanerapnas MoAeNb aToOMa.

IToctynatel bopa.

W3nmyyenue atoma BOJIOpOAa U BOAOPOJONIOA00HBIX CUCTEM.
Crnexrpansusle cepun. @opmyna banemepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Amom ¢ mouku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UKCIIa, XapaKTEPU3YIOILNE TTOJI0KEHUE 2JIEKTPOHA B aTOME.

KBaHTOBaHUE 3HEPrUH.

KBaHToBaHne MOMEHTa UMITYJIbCA.

CnuH snextpoHa. I10JIHBIII MOMEHT 2JIEKTPOHA.

Cxema 3HepreTuyeckux ypoBHEH aToma BOJI0po/a.

[TpaBuia orGopa Mpu aTOMHBIX MEPEX0iax.

3anoiHeHue AEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [Taynu.

Ksanmosas cmamucmuka u 3.1eKmponpogooHocms meepovix men

[TpuHIMT TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

bozonsl u depmuonbsl. Tpu BHIa CTATHCTUKH: Kiaccuyeckas, boze-DWHimTeiHa u
Hpaka.

CBOOOIHBIE IEKTPOHBL. DHeprus PepMmu.

30HHas TEOPUS TBEPABIX TEIL.

DJIEKTPONPOBOJIHOCTh  MOJIYIPOBOJHUKOB.  3aBHCHUMOCTb  MHPOBOAUMOCTH  OT

TeMIepaTyphbl.

6.
7.
8.

NoabkowhE

CoOcTBeHHas U MPUMECHAs IPOBOJUMOCTb MOJTYITPOBOIHUKOB.
DNEeKTPONPOBOJHOCTh METAIIIIOB. 3aBUCUMOCTh COITPOTUBIIEHUS OT TEMIIEPaTyphl.
SBnenue ceepxnpoBoaumMocTu. KBaHTOBas TEOpHS CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepuvle peaKyuu

SBnenue pannoakTMBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacmaa.
PannoakTuBHBIE PSIIBL.

CocraB 1 XapaKTEpUCTUKN aTOMHOTO s1pa. SaepHbIe CUIIBI.

KanenwsHas u o6onouednas monenu siuep. Paguyc anpa.

Macca u sHeprus CBA3HU A1pa. Y AeIbHas SHEPIHS CBSI3U.

SAnepHblie peakunu. JHEPrus AICpPHONU PEaKIUU.

SInepnas >HeprerTuka.

Ocobennocmu paouoaKkmugHvlX pacnados



1. VpaBHeHue M sHepreTmyeckoe ycioBUe o-pacnana. CBs3b PHEPTUU O-4ACTULBI C
NEpPUOOM HoJIypacnaja.

2. TynnenbHbld 3¢ ekt mpu o-pacnage. CIeKTp o-4yacTHIl.

3. Xapakrtep CIeKTpa Y-U3IydeHHUs.

4. Ilpouecchl B3aMMOAEUCTBUS Y-KBAaHTOB C BELLIECTBOM.

5. 3aBHCHMOCTH MHTEHCHBHOCTH Y-H3ITy4eHHs OT TOJIIIUHBI cliod BemecTBa. CpaBHEHHE
IPOHMKAIOILEH CIIOCOOHOCTH PA3IUYHbIX BUI0B U3JIy4CHHUSL.

6. Tpu Bupa B-pacnana. DHepreTHUECKUil crieKTp B-dacTui. I nnoreza HEUTPUHO.

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



IMpuiaoxenne 2.

OueHovHbIE CpeCcTBA 115 POBeAeHH s POMEKYTOUYHON aTTeCcTAlUH

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CrpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Inanupyemblie pe3yibTaThl 00yUeHUS

O1neHOYHBIC CPEACTBA

OIIK-1 CriocoOeH MpUMEHSITh €CTECTBEHHOHAYYHBIC H OOIICHH

HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

JKCHCPHLBIC 3HAHW A, MCTOABI MATCMATHYCCKOI'0 aHAJIM3a U MOACIMPOBAHNA B

OIIK-1.1

—  Pemaer CTaH/IapTHbIE

npodeccuoHaIbHbIE 3a1a4u
[IPUMEHEHHUEM OOIIEUHKEHEPHBIX 3HAHUM

C

IlepeveHnb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:
1 cemecTp

1. Kunematuka nocrynareiabHoro arwkeHus. [lonatue paanyc-BeKTopa, CKOpOCTH
u yckopenusi. Hauanbnble ycnoBus. [lpsamas u oOpaTHast 3a1a4i MEXaHUKH.

2. HneprmanpHble cucTeMbl oTcueTa. lloHATHE CHIIBI, MacChl M HMITyJIbCa.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

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

4. ]JlBa crocoba onucaHMsl B3aUMOAEHUCTBUS. J[BUXKE€HHE YacTULBI B OJHOMEPHOM
CTallMOHapHOM noJie. CBA3b MEXAY CHIION U MTOTEHIIMAIBHOM dHEPrueH.

5. OOmiee moHSATHE O BOJHAX. XapaKTEPUCTUKH Oeryiieid BOJHBL. BoiaHOBOE
YPaBHEHHUE IUIOCKOHN BOJIHBI.

6. Iloctymarel OiHmTEHHA. 3amemieHue BpeMeHH. JIOpEHIIEBO COKpalleHHe
JUIMHBL. PenstuBucrckue nHBapuanTel. HTEpBaI.

7. Makpocucrema. MukpococTtostHue u MAaKpOCOCTOSIHUE CUCTEMBI.
Cratuctnueckuii moaxon. IloHsATHE BEPOATHOCTU U CPEAHEN BETUUHMHBI.

8. @yHKIus pacripeneleHus CIydailHOW BETMYMHBL PacmpeneneHne MOJEKy: 10
MIPOCKLUAM CKOPOCTEN.

9. Mogens wupeanpHOTO Ta3a. JlaBleHWe W Temrmeparypa C TOYKH 3PCHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOTO rasa.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

10. IIpo6iiema HEOOPAaTMMOCTH TEIJIOBBIX IPOILECCOB. DHTPOMHSI CHUCTEMBI U €€
cporictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MmakpococtossHusi. Cytb HeoOpatuMocTu. CTaTUCTUYECKHIMA
cmblica aHTponuu. ®opmyna boibimana.

12. I'panunpl  NPUMEHUMOCTH  MOJENIM  HMJAEATBHOIO  Tra3a.  YpaBHEHHUE
Ban-gep-Baanbca. I30TepMbl peanbHOTO rasa.

IlepeyeHnb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:

2 ceMmecTp

1. Cunel B3aMMOAEHUCTBHA B IPHUPOAE. JEKTPOCTATUYECKOE TII0JE. 3aKOH
Kynona. HanpskeHHOCTB 31€KTpOCTaTHYeCcKOoro nojs. IIpuHun cyneprno3uimu.

2. ITorenuman. Teopema 0  LMPKYISAUMU  BEKTOpa  HANPSKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HANPSKEHHOCTHIO U TOTEHIIUAJIOM.

3. Onexrpuueckuid TOK. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3aKOH
Owma B nuddepennuanbaon hopme.

4. Enunas mpupona 3J1eKTpudecKoro 1 MarHuTHoro nois. llose aerkyierocs
3apsna. [IpuHIMnD cyneprno3uuu MarHuTHBIX nosiei. 3akon buo-Casapa.

S. IToTok M HUpPKyIAMA BEKTOpa MHAYKLIIUKA MarHUTHOTO noJjs. Teopema ['aycca
U TeOpeMa O HUPKYJIALHIH.

6. 3aKkoH 3nexkTpoMarHuTHOM nHAykuuu Papazes. Ilpasuno Jlenna. Buxpesoe
JNEKTPUYECKOE TTOJIE.

7. Cuctema ypaBHeHUIl MakcBemia kak 000OIIEHHE pPa3pO3HEHHBIX SIBJICHUMN
JJIEKTPUYECTBA U MarHeTu3Ma. MaTepuaibHble ypaBHEHMUS.

8. CpoiictBa  ypaBHeHMi  MakcBemta.  [lpenckazanue  cyliecTBOBaHUS
3JE€KTPOMArHUTHBIX BOJIH.

9. Crioco0bl momnsipuzanuu ecrecTBeHHOro ceera. Ilpusma Hukons. Bpamenue

IIJIOCKOCTH IOJAPHU3alli CBETA IIPHU HNPOXOKACHUN YEPE3 ONITHUICCKU AKTUBHYIO CPEAY.
10. IIxana 9JICKTPOMAIrHMUTHBIX BOJIH. OCOOCHHOCTH ONTHYECKOIO Jraria3oHa.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

[Tokazaresns npenoMIIeHHS CPEIbI.

11. Cxema IOwra pns wHaOmogenus uHTepdepeHimu. BpemenHas w
MIPOCTPAHCTBEHHAsI KOT€PEHTHOCTb.

12.  Senenme mudpakuun. Hudpaxuus Ppenens u Dpaynrodepa. [lpuHnmn
[oitrenca-dpenens.

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K 3a4YeTy.

3 cemecTp

1. TemmoBoe m3nmyuenue tena. 3akoH Credana-bonbimana. 3aKoH CMeEIIEHUs
Buna. ['mnoresa I1nanka.

2. ®otonsl. [laBneHue ceeta. KopnyckymsspHO-BOJIHOBOU Jyalu3M CBETA.

3. BonnoBsie cBoiicTBa yactuil. [{nrnHa BosHbl 1e bpoiins. DkcnepuMeHTalbHbIE
TOATBEPKICHUSI TUTIOTE3HI 1e bpoiins.

4. [IpuHuKMn ~ HEONpEeeNeHHOCTH. CooTHOLIEHNE  HEONpEAENEeHHOCTEN
I'eitzenbepra. Oco6eHHOCTH MpOIEcca M3MEPEHUS B KBAHTOBOW MEXaHUKE.

5. duznyeckoe HCTOIKOBaHUE BONH nae bpoiinsa. BomHoBas QyHkuus u ee
cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUS YaCTULIBI.

6. OcHoBHas 3ajaya KBaHTOBOW MexaHUKU. HecTrannoHapHOEe M CTallMOHAPHOE
ypaBHenue lIpénunrepa.

7. [IpoxoxaeHne dYacTUIBI uepe3 MOTeHUUaNbHBI Oapbep. TyHHETbHBIN
ahdexr.

8. [Inanerapnas moxens aroma. Iloctynmatel bopa. KBantoBanuwe sHepruum
BOJIOPOAOTIOJOOHON CUCTEMBI.

9. VpaBuenue Illpenunrepa mst aroma Bogopona. KBaHToBaHue MoMeHTa

umnyinbca. [IpaBuna otbopa.

10.  Coun snextpoHa. KBaHTOBBIE 4KCIIa, OMMCHIBAIOIINE COCTOSIHAE JIEKTPOHA B
atome. KpatHOCTBh BBIpOKI€HN dHEpreThUecKuX ypoHen. [Ipunanmmn [Taymnu.

11. TlpuHumn TOXKIECTBEHHOCTH OJMHAKOBBIX 4YacTHll. Bo30oHBI M (epMHOHBI.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

JJIEMEHT
KOMIIETEHIIUU
KBaHTOBBIE pacnipeneneHusl.
12. CoboaHble 31eKTPOHBI B MeTaiuie. JHeprust @epmu. 30HHASE TEOPUS TBEPIBIX
TeJl.
13.  Macca u 3Heprusi CBSI3U aTOMHOTO sipa. 3aBUCHMOCTH YACIbHON SHEprus
CBSI3U OT MaccoBoro yucia. O0osouedHas MOAENb sipa.
14.  Tpwu Buna B-pacmaga. DHepreTudeckuii cekTp B-uactuu. Helitpuno.
15. Knaccuduxkanus 3neMeHTapHbIX yacTull. Jlentonsl. JlenToHHsli 3apsa.
16.  Anponsl. bapuonsslii 3apsia. KBapkoBast MOJIeNb aIpOHOB.
OIIK-1.2 —  Ilpumenser METOBI Ilpumepot npaxmuueckux 3a0anuii:
MOJICIMPOBAaHUSI M MaTEeMaTUYECKOTO 1 cemectp
aHainM3a UL pelleHMs  3ajad B

poeCCUOHAIBHON IESITEIbHOCTH

1. OpHOpoAHBIM cTepKeHb Maccoi M =5 Kr, pacHoJO0XKEHHBIH BEPTUKAIBHO,
MOXET BpaIaThCsl BOKPYT OCH, MPOXOJAIIEH 4Yepe3 €ro BepXHUM KoHel. B cpenuny
CTEPKHs Tomajaaer Imyns Maccol m = 10 r, JieTdias rOpU30HTAIBHO CO CKOPOCTBIO
v = 10® M/c, u 3acTpeBaeT B HEM. ONpeIeuTh KHHETHYECKYIO SHEPTHIO CTEPIKHS Cpasy
1ocIIe yaapa.

2. Yactuma maccel my = 0,1 Kr, JIBIKYIIAscCid CO CKOPOCThIO v =3 M/c,
UCIIBITAJIa YIPYroe COYyAApEeHHE C IIOKOMBILEWCS YacTUlled Maccel m, = 0,2 Kr .
Onpenenuth Kakyr0 KHHETUYECKYIO SHEPTHUIO MpuoOpesia BTopasi 4acTUlla, €ClIU MepBas
OTCKOYMJIA IO NIPSMBIM YIJIOM K CBOEMY IIEPBOHAYAILHOMY HAIIPABIICHHUIO.

3. PensTHUBUCTCKHIN 3JEKTPOH MMEET KHMHETHYecKyro sHepruro T, = 0,34 Ma3B.
Onpenenutb CKOpOCTh, ¢ KOTOPOU OH ABMXKeTcA. CUMTAaTh SHEPTHIO MOKOSI 3JIEKTPOHA
m,c? =0,511 MasB.

4. Ompenenutb CKOPOCTh MOJIEKYJ a30Ta, MPH KOTOPOH 3HaueHHE (YHKLIUU
pacrnipenenenuss MakcBeruia ipu temmeparype T; = 400 K OyneT TakuM ke, Kak U JJis
temneparypsl T, = 500 K.

5. VYraekuciblii ra3z B koauuectse v = 0,8 Mosel HarpeBaroT U300apuyuecKu TakK,
410 ero o0séM yBenuuuBaeTcs B N = 3,1 paza. Onpexnennte U3MEHEHUE HPHTPOIUHU B
9TOM MPOLECCE.
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6. HneanpHbIN OJJHOATOMHBIN a3 COBEPILACT LUK, COCTOSIIUI U3 IBYX U30X0P
u AByX u3orepM. HambomnbIias 1 HaMMEHbIIAs TEMIIEPATyphbl IUKIJIA COCTABISIOT T; =
400 K u T, = 300 K, a HauOouspmuii 00beM B n = 4,5 pa3a mpeBbIllIacT HAMMEHBITHH.
Omnpenenure k03P PHUIMUEHT MMOIE3HOTO ACHCTBUS TAKOTO IIHKIIA.
2 ceMecTp

1. KsagpaTtHas mnpoBoiO4YHasi paMKa pacrojoXKeHa B OJHOM IUIOCKOCTH C
JUIMHHBIM IPSIMBIM IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapauleiapHbl nposoay. [lo
pamMKe M NpoBoAy TeKyT ojuHakoBele Toku | = 1 kA. Onpegenuts cuiy F,
JIEUCTBYIOILYIO Ha PaMKYy, €clii OuinxKaiilast K IpoBOAY CTOPOHA PaMKH HaXOAUTCS Ha
paccTOsiHUU, PaBHOM €€ JUIMHE.

2. KonebarenbHblil KOHTYp umeeT eMkocTh C = 10 Mx®, nuHayKTHBHOCTD L = 25
MIH 1 akTHBHOE conpoTuBicHne R = 1 Om. Uepe3 ckoibKo KoJeOaHn aMILTUTY/Ia TOKa
B 9TOM KOHTYpE€ YMEHBIIUTCS B € pa3?

3. /IBa OGeCKOHEYHO JUTMHHBIX MPSMBIX ITPOBO/IA CKPEIIEHBI IO TPSIMBIM YTIIOM.
ITo mpoBoaam TekyT TokH l1 = 80A u I2 = 60A. Paccrosinue d Mex 1y MpoBOAaMH paBHO
10 cM. onpeaenuTh MarHUTHYIO HHAYKIMIO B B TOUukKe, OMHAKOBO yaI€HHON OT 000UX
ITPOBOJHUKOB.

4. KoHIpI 1IenH, COCTOSIIIEN U3 MOCIEI0BAaTENbHO BKIIIOUEHHBIX KOHJIEHCATOpa
u akTuBHOro compotusieHuss R = 110 Om, mnoacoenuHWIM K HEpPEMEHHOMY
HalpsDKEHUI0 ¢ aMIUIUTYAHBIM 3HadyeHueM Um = 110 B. Ilpu sTtom ammiuutyna
ycraHoBuBIIerocs Toka B 1enu Im = 0,50 A. Haiitu pazHocts ¢a3 Mexay TOKOM H
[10/1aBA€MbIM HaINpsKEHUEM.

5. CBer ¢ A =589 HM mamaer HOPMaJIbHO Ha AU(PPAKIMOHHYIO PELIETKY C
nepuonom d = 2,5 MkM , coxepxkamyro N = 10000 mrpuxoB. Haittm yrioByro
HIMPUHY TU(PAKIHOHHOIO MaKCUMyMa BTOPOT0 OPSIKA.

6. Ilydok ecrecTBEHHOro CBeTa MaJaeT Ha CUCTEMY U3 JIBYX
MOCJIEZIOBATEIbHO PACHOJIOKEHHBIX MOJISIPU3aTOPOB, YTOJN MEXIY IUIOCKOCTSIMH
npornyckanusi Kotopbeix coctaBiger 30°. Kosdduument mnornomeHus mepBoro
nosispuzaropa coctasisieT 10%, a Broporo — 20%. Kakas yacTb HHTEHCUBHOCTH CBETa
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HPOUIET Yepe3 3Ty ONTUYECKYIO CUCTEMY?
3 cemecTp

1. Yepnoe teno narpenu ot Temmneparypbl 600K mo 2400K. Bo ckonbko pa3
yBEIUYIIACh 00IIasi TeIUIOBast SHEPTUs, u3nydaemas TesoM? Ha ckoibko M3MeHuIach
JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAaKCUMYMYy JHEPrHH HM3IYYCHHs] M CHEKTPaJIbHBIN
COCTaB U3JIyuyeHus?

2. OnpenenuTh HAaUMEHBIIMKA 3aJCPKUBAIOLINI MOTEHIMAT, HEOOXOAUMBIN s
MIPEKPAIICHUS YMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CITM OH OCBEIACTCS U3JIYICHUEM C
JnauHoM BosiHbl 0,4 MKM, a KpacHasi rpaHuiia JJisi MmaTepuaia karojaa paBHa 0,67 Mkm

3. ®oron ¢ sHeprueir 1 MaB paccesiiicst Ha cBOOOTHOM OKOMBIIIEMCS SJIEKTPOHE.
HaliTn KMHETHYeCKyl0 SHEpruio SJeKTpOHa OTHaud, €ClIM B Pe3ylbTaTe paccesHus
JUTMHA BOJIHBI ()OTOHA U3MEHMIIAach Ha 25%

4. Tlpu ABM>KEHUU YACTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OMpefiesieHa C

TOYHOCTBhIO (omuOkoi) 1o 1 cm/c. HaliTu HeomnpeneneHHOCTh KOOPAMHATHI, €CIU
yacTUled sBisiercs: 1) anekTpoH, 2) qpodbunka maccoit 0,1r

5. CobcTBeHHast (YHKLUS, OIUCHIBAIONIAs COCTOSTHME MMKpPOYAacTHIBl B

t//n(x):Csin@x

OECKOHEYHO MIyOOKON MOTEHUHMaNbHOM sMe HmHMpUHON {, MMeeT BUJ I
Hcnonb3ys ycinoBuss HOPMUPOBKH, ONPENEIUTh NOCTOssHHYIO C.

6. BprUuciIuTh pagnychl IEPBBIX TPEX OPOUT DIEKTPOHA B aTOME BOIOPO/Ia

7. Haiitu HanOonpIIyr0 U HaMMEHBIIYIO JUIMHBI BOJMH cepuu llamena B crektpe
u3ydeHus: Bojnopoaa. CpaBHUTH MOJy4YEHHbIE 3HAYEHMs C JJIMHAMU BOJIH BUAMMOIO

U3JIy4CHUS
192
8. IlepBoHauasbHas Macca HW30TOMAa HpUAUA 7 paBHAa M = 5 T, mEepUOX

nosrypacnaaa 75 cyrok. OnpenenuTe, CKOJIBKO siaep pacnaaercs 3a 1 CeKyHIy B 3TOM
npenapare. CKOJIbKO aTOMOB 3TOTO Mpenapara octaHercs yepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTH IIperapara 3a 9T0 Bpemsi?
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9. B meHTpe cojHIIA MPOTEKAeT TEpMOsJAEpHAs pEakIus CHUHTe3a TelHs U3
BOJOPOJIA, B KOTOPOH M3 YeThIpeX MPOTOHOB obpasyercs sxpo He* u mBa mosutpona.
3anuiuTe 3Ty peakuuto. Kakue emne yactuisl o0pa3yroTcs B Heit?

10. Kakoe xommuectBo UZ® «BpITOpaeT» 3a Tom B SAJIEPHOM pEaKkTope C
anekTpuueckoil MmomHocTe0 1 I'BT 1 k.n.a. 38%? Cuurars, 4yTO pacnan suep ypaHa
oA JECUCTBHEM TEIUIOBBIX HEHUTPOHOB TMPUBOJUT K OOpa30BaHUIO HW30TOIMOB
KceHOHa-141, ctpoHus-92 u Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

CornacHo yuyeOHOMY IUIaHY BHUJAaMHU MPOMEKYTOYHOU aTTecTalluu MO AUCHUIIINHE «DU3uka»
SIBIISIIOTCSL 2 3K3aMeHa M 3a4deT. 3adyeT IIPOBOAUTCA B BHU/C CO6€CCIIOBaHI/I$I 0 TCOPECTHUYCCKUM
BOIIpPOCaM.

Ilokazamenu u Kpumepuu OUYeHUGAHUA IKIAMEHA '
— Ha OLEHKY «OTJHYHO» — PE3YIbTUPYIOUINHA PEHTHHT 00y4aromerocs J0JKEH COCTaBIATh 85 —
100% ot makcuManabHOM cyMMbl OamuoB 3a cemecTp. OOyuarommiics MOKa3bIBAET BBICOKUN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHINH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIIyOOKoe
3HaHMe Y4eOHOro MaTepuana, CBOOOJHO BBINOJHAET IPAKTUYECKUE 3aJaHusl, CBOOOIHO
OIlepUpYyeT 3HAHUSAMH, YMEHHUSMH, HAaBBIKAMU INPHUMEHEHHS HMX B CHTYaIUsIX ITOBBIIICHHOM
CIIO’KHOCTH;

— HA OIICHKY «XOPOII0Y» — PE3yIbTHPYIOIIUI PEUTHHT 00YyUYaIOIerocs TOJKEH cOCTaBIATh 70 —
84% OT MakCUMaJILHON CyMMBI 0aJIOB 3a cemecTp. OOyJarommiics JOHKEH MOKA3aTh CPEIHHMA
YpOBEHb C(OPMHUPOBAHHOCTH KOMIICTCHIIMIA: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO
AOIMYCKAIOTCA HE3HAYUTCIbHBIC OHII/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHUA IIPU AHAIUTHYICCKUX
olepanusx, NepeHoce 3HaHUK ¥ YMCHUN Ha HOBBIE, HECTAHIAPTHBIC CUTYAIINH;

— Ha OLEHKY «YJAOBJETBOPHUTEJIbHO» — DPE3yJbTHPYIOIIMH PEHTHHT OOYYalOIIerocs JOJKEH
coctaBiATh 50 — 69% OT MakCHUMaIbHON CyMMBI OaJIoB 3a ceMecTp. CTyIeHT TOJHKEH MoKa3aTh
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMH, TO €CTh OH JOJDKEH MMETh 3HaHUS Ha
YPOBHEC BOCHPOU3BCACHHUA U 00BSICHEHHS I/IH(l)OpMaIII/II/I, HWHTCIIICKTYAJIbHBIC HABBIKW PCIICHUA
IPOCTHIX 33/1a4; B XOJ€ KOHTPOJIbHBIX MEPONPHUSATHH JOMYCKAIOTCS OMIMOKH, HPOSIBISETCS
OTCYTCTBHUEC OTIACJIIBHBIX 3HaHI/H\/JI, YMGHHﬁ, HaBbIKOB, 06yqa}01111/1i/’1csl HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTpyAHEHUS NPU ONEPUPOBAHUM 3HAHUSMH U YMEHHUSIMU IIPU X TIEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OLIEHKY «Hey/10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINN PEUTHHT 00Y4aroLIerocs COCTaBseT
MeHee 50% OT MakCUMaJIbHOM CyMMBbI 0ajuIOB 3a CEMECTP pe3yibTaT 0O0y4eHUsI HE JTOCTUTHYT,
KOMIIETEHIIUM HEe CQOPMHUPOBAHBI, CTYIACHT HE MOXET I[oKa3aTb 3HAHWA Ha YpOBHE
BOCITPOM3BCACHUS U 00BSICHEHHUS I/IH(l)OpMaU;I/II/I, HE MOXCT ITOKa3aTb MHTCJJICKTYaJIbHBIC HAaBbIKU
peleHns MPOCTHIX 3ajay.

Ilokazamenu u Kpumepuu oyenusanus 3auema:

— Ha OIEHKY «3a4yTeHo» (3-5 OauioB) — OOy4aroOUIHiAicsA MOKa3biBaeT C(HOPMHUPOBAHHOCTH
KOMIICTCHIINI, HAJIMYUE TBEPABIX 3HAHHUIA MPOrPaMMHOTO MaTepHalia, TPaMOTHOE U JIOTHYECKOE
U3NIOKEHUE MaTepuana MpH OTBETE, JOMYCKAIOTCS HE3HAUUTENbHBIE OLIMOKH, YBEPEHHO
UCTIPABIIIEMBIC TTOCIIC JIOTOJHUTEIBHBIX BOIPOCOB, MPABHIIBHBIC JIEHCTBUS MPH JEMOHCTPAIIUU
YMEHHI U HABBIKOB.

— Ha OIIEHKY «He 3auTeHo» (1-2 6amia) — 00yJarOMHIiCs MOKA3hIBAET, YTO PE3YIIHTAT O0yUCHHS
HE JOCTUTHYT, KOMIETEHIIMN He CHOPMHUPOBAHBI, HE MOXKET MPEIbSIBUTH 3HAHHUS HA YPOBHE
BOCTIPOM3BEJICHUS M OOBSICHCHHS] HH(POPMAIMH, JaKe C MMOMOIILI0 HABOMISIINX BOIPOCOB, HE
CIOoCcOOEH MPOJIEMOHCTPUPOBATH YMEHHS U HABBIKH NP PEIICHUH MPOCTEHIINX 3a7ay.



