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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU
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3aB. kadeapoii M.B.XpKyan

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.Xpl(ynnc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

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

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUS TUCHMILIMHBI «(PU3UKa» SBISIOTCA: OBJIaJIeHUE 0a30BBIMH 3HAHUSIMU
OCHOBHBIX (PM3MUECKUX 3aKOHOB M METOJOB KJIACCHYECKOHM M COBPEMEHHOW (M3MKH IS
YCIEMIHOTO (OPMHUPOBAHUSA W PA3BUTUA  OOLIENIPO(ECCHOHAIBHBIX U JONOJIHUTENIBHBIX
npoeCCHOHATIBHBIX KOMIETEHIUH MO0 BUAAM NpPOQPEeCcCCHOHATBHON NEATENLHOCTH B OOJIACTH
KOMIIbIOTEPHOI'0 MOJIEIMPOBAHUS U IPOEKTUPOBAHUS B MAIIMHOCTPOCHUN

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

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

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

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

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHAsI Tpaduka

Xumust

DNEeKTPOTEXHHUKA

BBenenue B HanpaBiieHue

TeopeTnyeckas MexaHUKa

MarmHOCTpOUTEIbHBIE MAaTePHAIIBI

ConpoTHBiIEeHHE MaTEpHAIIOB

OCHOBBI TUAPO- U THEBMOIIPUBO/IA METAJUTYPIHYECKOTO 000PYI0BAHMSI

Teopust ManuH 1 MEXaHU3MOB

Jeranu mamua

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

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

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTeMaTHYECKOro aHaJIM3a U MOJIEIIMPOBAHUS B MPO(heCCHOHAIbHOM 1€ TEIbHOCTH;

OIIK-1.1 Pemaer cranmapTtHele nOpodeccHOHadbHBIE 3aJaud  C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUH
OIlK-1.2 [IpuMeHsieT MeTOoABl MOJEIUPOBAHUS M MAaTE€MaTHYECKOro aHaau3a IS

pEIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas TpyA0EMKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 310 akaz. yacos:
—aynuropnas — 300 akaj. 9acos;
— BHeaynutopHas — 10 akaj. yacos;

— caMocTosTenbHast padbora — 158,6 akan. gacos;

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

dDopMa aTrrecTaluu - 3K3aMCH, 3a4€T

Pasznen/ tema
JCIUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CaMocrosTenbHast
paboTa cTyeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

dopma TeKyIIEero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. Mexanuka

1.1 Kunemartunka
MOCTYNaTEIbHOTO H
BpaIATEIbHOTO JBIKCHHS

4 4/21

20

- HOATOTOBKA K
CEMUHApCKOMY U
IPaKTUYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- pelieHue
MHIUBHIYaTbHBIX
3amad;
CaMOCTOSITEIEHOE
u3ydyeHne yueOHon
Y Hay4HOU
JIUTEPaTypBhl;

- IPOBEpKa
WUHUBUAYaTbHBIX
3agaq Ne 1, Ne 2
- cemuHap Ne 1;

Onk-1.1
OMnK-1.2

1.2 JuHamuka
MOCTYNATETLHOTO u
BpaIaTeIbHOTO JBIKCHHS

6/21

15

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

MPaKTUYECKOMY

3aHATHIO
(npopabotka
TeKIuh);

- MOJITOTOBKA
oTYeTa 1o
71a00paTOPHBIM
paborawm;

- perieHue
WHIVBHIYaTbHBIX
3a1ad;
CaMOCTOSITENBEHOE
n3y4YeHne yaeOHoi
U Hay4yHOMH
JIATEPaTyphI;

- naboparopHas
pabora Ne 3, Ne 4;
- IpoBepKa
HUHIUBUIYATbHBIX
3amaq Ne 3
- cemuHap Nel;

Onk-1.1
OrlK-1.2




1.3 3akoHbI
MEXaHUKe

COXpaHEHUS B

6/211

6/21

10

- TIOJITOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
n3ydeHue yueOHoi
Y Hay4HOU
JIMTEPaTypBHI;

- naboparopHas
paborta Ne 1;

- -TIpOBepKa
VHIUBHUIYaIbHBIX
3agay Ne 4;

- cemuHap Ne2;

Onk-1.1
OMnK-1.2

14
MEXaHHUKa

PenstuBucrckas

2/11

10

- IOATOTOBKA K
HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

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

- -poBEpKa
WH/IMBUAYAIbHBIX
3agay Ne 7;

OrnkK-1.1
OnkK-1.2

15 Mexanunueckue
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;

- mabopaTopHbIe
paboTsr Ne 5, No 7
- -TIpOBepKa
WHANBUAYAIbHBIX
3ama4d Ne 5, Ne 6;
- cemunap Ne 3;

OrnkK-1.1
Onk-1.2

HWroro no pazneny

24

22/211

24/11

75

2.  MonekynspHas
TEPMOANHAMHKA

¢busuka

u




- [loaroroska k

1a60paTOpPHOMY,
CEMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;

-IOJITOTOBKA
-naboparopHas

OoT4eTa 1o
pa60Ta Ne 11; OMK-1.1

l%/.llﬂ KYIIAPHO-KUHECTUYCCKAs ﬂa60paT0pH0ﬁ -IIpOBECPKa
OICKYILIPHOKHHETHHCC 4 | 62u | 42u | 10 pabore; poBep OMK-1.2
WHAWBUIAYAJIBHBIX

TEOpHsI 51 OCHOBEI elICHMC
CTaTUCTHYECKOH Puzuku P 3ama4d Ne8, Ne 9
WH/IMBUAYAIbHBIX
-cemunap Ne 4
3a7]ad4;

CaMoCTOATEILHOS
H3yueHHe yueOHOM
U Hay4HOH
JIUTEPATYPHI;

1 - IIOJIFOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
IPaKTUIECKOMY
3aHSATHIO

(npopadotia - mabopaTopHbIe

JICKIIM); paboter Ne 14, No
- MOATOTOBKA 15
OTYETA 10 OlK-1.1

- -[IpoBepKa
1a60paTOPHBIM P OMnK-1.2

aboram;
_p emth:I; 3agad Ne 10, Ne 11,
P Ne 12;
UHIUBUYaIbHBIX
3a/1a4;

2.2 TepMoIHAMUKa 8 | 841 | &/3U | 19,2

- cemunap Ne 5;

CaMOCTOSITENbHOE
u3ydyeHne yueOHon
Y Hay4HOU
JIUTEPaTypBhl;

HWroro no pazgeny 12 | 14/611 | 12/51 | 29,2

HWroro 3a cemectp 36 | 36/8U |36/1211]1104,2 9K3aMeH

3. DreKkTpoMarHeTH3M

- OATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MIPaKTHYECKOMY

3aHSTHIO
(npopaboTka

JIEKITH ),
), - naboparopHas

- IOJrOTOBKA N
OTYETA 10 pa??ﬁ;iei]l(;% OrnkK-1.1
Ha6of6ff£$HM MHIUBUTYaTbHBIX OnKk-1.2
P ’ 3amaq Ne 1, 2

- peleHue .
- cemuHap Ne 1;
WHAABUAYATbHBIX

3a1a4;

3.1 DrekTpocTaTrKa 2 6 6 8 5

CaMOCTOSITENBEHOE

n3y4deHne yaeOHoi
U Hay4yHOMH

JIUTEPATYpBHI;




3.2 IToCTOSTHHBIN TOK

- TIOJITOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JeKIUi);

- IOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
n3ydeHue yueOHoi
Y Hay4HOU
JIMTEPaTypBHI;

- naboparopHas
pabora Ne 24
- IpOBEpKa
WHJIMBHIYaJIbHBIX
3agay Ne 3,
- cemuHap Ne 2;

Onk-1.1
OMnK-1.2

3.3 MaruurocraTiuka

- TIOJITOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;

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

- nabopaTopHas
pabota Ne 28
- MpoBepKa
MHIUBHIYaJIbHBIX
3amad Ne 4,
- cemunap Ne 3;

OrnkK-1.1
OnkK-1.2

3.4 DneKTpOMarHuTHas

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 HAYy9HOH
JIUTEPaTYpPHI;

- maboparopHas
pabota Ne 27, 28
- IpOBepKa
HHIUBUIYATbHBIX
3amad Ne 5, Ne 6,
- cemunap Ne 3;

Onk-1.1
OrlK-1.2

Uroro no pazneny

18

2021

26

20

4. BonHoBas ONTHKA




4.1 DeKTPOMarHUTHOE TOJIE.
DJeKTpOMAarHUTHBIC  BOJIHBIL
BomnoBas npupoaa cBera.

- TIOJITOTOBKA K
CEMUHAPCKOMY H
IPaKTHYECKOMY

3aHATHIO
(npopabotka
JIeKIHK ),

- pemeHue
MHAUBUYaJIbHBIX

- IIPOBEPKa ONK-1.1

WHAUBUAYAJIbHBIX

3aj1a4;

U Hay4HOH
JIMTEPATyPBI;

CaMOCTOSTENbHOE
H3yueHHe yueOHOM

- cemuHap Ne 4,

4.2 B3auMoeicTBae CBeTa ¢

BemecTBoM.  llomdpusanus
cBeTa

- HOATOTOBKA K
1a60paTOpPHOMY,
CEMUHApCKOMY U
HPaKTHYECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
1a60paTOPHBIM
pabotam;
- pemeHue
MHIUBHIYaJIbHBIX
3az1ad;
CaMOCTOSITENbHOE
H3yueHHe yueOHOM
U Hay4yHOH
JATEPaTypHI;

- nabopaTopHas
pabota Ne 35
- MpoBepKa
HHIUBHIYaIbHBIX
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;

- maboparopHas
pabota Ne 32
- IpOBEpKa

3aga4 Ne 9,
- cemuHap Ne 5;

3amad Ne 7; OMK-1.2

ONnK-1.1
WHIUBHUIYaTBHBIX OMK-1.2




4.4 Tudppakuus cBera

4211

2/11

4,3

- TIOJITOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
n3ydeHue yueOHoi
Y Hay4HOU
JIMTEPaTypBHI;

- naboparopHas
pabora Ne 34
- IpOBEpKa
VHIUBHUIYaIbHBIX
3agaq Ne 10,
- cemunap Ne 5;

Onk-1.1
OMnK-1.2

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
HNOATBEPKIECHUE KBAaHTOBOM
MIPUPOABI CBETA

OIITHUKA.

51

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

IPaKTUIECKOMY
3aHATHIO
(npopabotka
TeKIui);

- IOATOTOBKA
oT4eTa 1o
71a00paTOPHBIM
pabotawm;

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

- mabopatopHas
pabota Ne 36, Ne
37
- mpoBepKa
MHIUBHIYaTbHBIX
3amau Ne 1, 2, 3
- cemuHap Ne 1;

Onk-1.1
Onk-1.2

HWroro no pazneny

51

6. KBantoBas ¢usuka u (¢usnka
aroMa




6.1 DaemeHTHI
MEXaHUKH

KBaHTOBOI

- TIOJITOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JeKIUi);

- IOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
n3ydeHue yueOHoi
Y Hay4HOU
JIMTEPaTypBHI;

- nabopaTtopoHas
pabota Ne 41, 42
- MpOBEpKa
WHJIMBHIYaJIbHBIX
3agay Ne 4, 5, 6
- cemuHap Ne 2;

Onk-1.1
OMnK-1.2

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;

- mabopatopHas
pabota Ne 41, No
42
- mpoBepKa
WH/IMBUAYAIbHBIX
3amaq Ne 7
- cemuHap Ne 3, 4;

OrnkK-1.1
OnkK-1.2

6.3 KsanrToBas cTaTHCTHKA.
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;

- maboparopHas
pabota Ne 44
- cemuHap Ne 5;

OMnK-1.1
Onk-1.2

Wroro no pazneny

20

18/51

5,9

7. ®uznka sapa U IEMEHTapHBIX

JacTHI|




7.1 ®usMka aTOMHOTO sjpa.
PainoakTHBHOCTD

821

8/31

4,1

- TIOJITOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IPaKTHYECKOMY
3aHATHIO
(npopabotka
JIEKIUH);

- IOATOTOBKA
oTdeTa o
nabopaTopHBIM
paboTam;

- pemeHne
WHJIMBHIYaJIbHBIX
3aj1au;
CaMOCTOATENBHOE
n3ydeHue yueOHoi
Y Hay4HOU
JIMTEPaTypBHI;

- naboparopHas
pabora Ne 51, 53
- MpOBEpKa
WHJIMBHIYaJIbHBIX
3agaq Ne 8, 9, 10
- cemuHap Ne 6;

Onk-1.1
OMnK-1.2

7.2 ®usuka 3JIEMEHTAPHBIX
JacTHI] W  COBPEMEHHas
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;

- nabopaTopHas
pabota Ne 51, 53
- MpoBepKa
HHIUBHAYaIbHBIX
3agaa Ne 8, 9, 10
- cemunap Ne 6;

OrnkK-1.1
OnkK-1.2

HWroro no pazneny

10

12/211

10/31

51

Uroro 3a cemectp

36

36/7T1

18/3U

16,1

3a4€T

HToro no gucLuIinHe

106

106/21
)44

88/1611

158,6

OK3aMCH, 3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPATULIIMOHHBIX TEXHOJIOTHIA:

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

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 11O
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIBHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsi Ha pelIeHHEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoIaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TakOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILICHHS B X0€ 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAITMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OMIMOKAMH ), IEKIUs-0ecea, TeKIUs-TUCKYCCHSL.

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJAEHHE KaKoro-iu0o CIOPHOrO BOIpOCa,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIUEH.



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

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

[IpakTrueckoe 3aHsATHE B POopME IpEe3eHTAIIMN — IIPEICTABIICHUE PE3YJIBTATOB IMTPOCKTHOM
WJIU UCCIIEIOBATENIBCKOM JIEATEbHOCTH C UCIIOJIH30BAHUEM CIEIIUATU3UPOBAHHBIX TPOTPAMMHBIX
cpen.

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

7 OueHoYHbIE CPeCTBA IJIS MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbI B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1.CaBenbes, 1. B. Kypc o01ueit ¢pusuku : yuebHoe 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 : anekrponusii // Jlaup :
3JIEKTPOHHO-OnOMmoreunas cucrtema. — URL: https://e.lanbook.com/book/142380  (mara
obpaienus: 19.04.2023). — Pesxum gocTyma: 11 aBTOPU3. [TOJIb30BATEIICH.

2. Casenbes, 1. B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DIeKTpHUECTBO U MarHETU3M.

Bonubl. Onrtuka : ydebHoe 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 (mata oOpamienus: 19.04.2023). — Pexum pocrymna: yis
aBTOPH3. MIOJIb30BATEIIEH.

3. Cagennes, U. B. Kypc obmieit ¢puzuku. B 3-x T1. Tom 3. KBanToBast ontuka. AToOMHas
¢usuka. dusnka TBepporo Tena. Pu3MKa aTOMHOTO siApa W dneMmeHTapHbiXx yactui / U. B.
CapenmbeB. — 14-¢ u3n., crep. — Cankr-Ilerepoypr : Jlams, 2023. — 320 c¢. — ISBN
978-5-507-47045-7. — Tekcr : 31eKTpOHHbI# // JIaHb : 3MEeKTPOHHO-OUONINOTEYHAsT CHCTeMa. —
URL.: https://e.lanbook.com/book/322505 (nara obpamenus: 19.04.2023). — Pexxum goctyna:
JUIS aBTOPU3. MTOJIb30BaTENEH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. lemumuenko, B. Y. ®usnka : yueonuk / B.W. Jemunuenko, 1.B. Jlemuauenko. — 6-¢
u3n., nepepad. m gom. — MockBa | MHOPA-M, 2023. — 581 c. + Jlom. maTepuaibl
[DnexTpoHHBIi pecypc]. — (Bsiciee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anekrponnsrit. - URL: https://znanium.com/catalog/product/1913243 (nata oOpamieHus:
19.04.2023). — Pesxum 10cTyMa: 1O MOIITHCKE.

B) MeTonuyeckue ykazaHus:

1. Mexanuka: mocoOue 1O TMOATOTOBKE U BBINOJHEHUIO J1a0OpaTOPHBIX padoT
[DnexTponHbIil pecypc] @ yuebHoe mocodue /O.H. BocrpoxknyroBa, B.B. Maspunckuii, H.U.
MumeneBa, F0.M. CaBuenko; MI'TY. - Marauroropck : MI'TY, 2021 - Pexum pgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543
689/4363.pdf&view=true

2. Mexanuka. MonekymsipHas ¢u3MKa W TEpMOAWHAMEKA [DIEKTPOHHBIH pecypc] :
naboparopuslii mpaktukym / E. H. Acranos, 3. H. Botuesa, JI. C. [lokenkoBa u np. ; MI'TVY. -
MarauToropck : MI'TY, 2016 - Pexxum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



https://e.lanbook.com/book/142380
https://e.lanbook.com/book/185339
https://e.lanbook.com/book/322505
https://znanium.com/catalog/product/1913243
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130

npaktiukyM /| MI'TY, UH-T sHepreTuku u aBTroMatuku, 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'TVY. - 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 mocodue [ By30B] /
Marunuroropckuii roc. rexuuueckuit yH-T uM. I'. 1. Hocosa. - Maruuroropck : MI'TY nm. I'. H.
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. 10. I1., Koukun. CoopHuk 3amau 1o (usnke [DieKTpoHHBINH pecype] : mpakTukym /
MI'TY. - Maruauroropck : MI'TY, 2018. - 1 saekrpon. ont. auck (CD-ROM). - ISBN
978-5-9967-1162-8 Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecneuenne

HaunmenoBanue o

1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO OeccpoyHO
Adobe Reader [cBo6oaHO 0ecCcpoUHO
Bpayzep Mozilla|cBo6oaHo
Firefox pacrpoctpansemoe [10 Occepouno
Bpaysep Yandex|cBo6oto 06eccpoyHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBauune xypca Ccruika

Nudopmannonnas cucrema - Ennnoe okHO URL: http://window.edu.ru/
JI0CTYTa K HHPOPMAIIMOHHBIM pecypcaM
[TouckoBas cucrema Axanemus Google
(Google Scholar)
DrexktponHbie pecypchl oudanorexku MI'TVY |https://magtu.informsystema.ru/Marc.htmi?local
um. [.1. Hocona e=ru

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
http://window.edu.ru/
https://scholar.google.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru

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

VYuebHas ayquTOpus A7 IPOBEACHNUs 1abopaTopHBIX padot: Jlaboparopus « MexaHukw,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKI

OcHarieHue ayaguTopuu:

JIaGopaTopHble YCTaHOBKHU, U3MEPUTENbHBIE PU-00PHI U1l POBEIECHHS J1JaOOPATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. Mastauk OGepOeka.

3. ®u3nvecKkuil MasTHHK.

4. locka I'anpToHA.

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

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACTCHUS IOKa3zaTesiel aanadbarel Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
JuQdy3un ra3oB Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

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

9.YcranoBka mnaGopaTopHas s H3Y4YEHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temnepatrypsl "M®P-C3-M"

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

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

12.Crenp 1abopaTOpPHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeldeHUs JjadopaTopHbIX paboT: JlabGoparopus
«DNEeKTpUYECTBA U ONITHKI

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE PUOOPHI I MIPOBEACHUS JTa00PATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MIJUTMAMIIEpMETpa.

3. YcranoBka tabopatopHas IUist OnpeeNieHHsI THIYKTHBHOCTH COJICHOMIa K MATHUTHOM
POHHIIAEMOCTH.

4. YcraHOBKa JlabopaTopHasi JUIsi M3YYEHUsS] pe30-HaHCA HANpPSHKECHWH W ONpeesIeHUs
UHTYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUsI UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPaKIMOHHON PELIETKH.

6. JlabopaTopHass yCTaHOBKa JUIsS ONpENeNICHHs] pajryca KPUBU3HBI JTMH3BI U JUTHHEI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl OTPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSIHHOM BpaIlleHUsI.

8. cTOYHHMKY TUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un unayktuBHOCcTei Time Electronics 1053.

1?2 Maranuwrwr carmnnruemeauts 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 aynuTopHsl JUIS MPOBEACHUs JabopaTopHbIX pa-00T: Jlabopatopus «Atoma,
TBEPJIOTO TEJIa, SIPa»

OcHarieHue ayAuTopuu:

JIaGopaTopHbIe yCTaHOBKH, U3MEPUTEIBbHBIC TIPUOOPHI ISl IPOBEICHHS J1a00PaTOPHBIX
pabor:

1.Jlaboparopnas ycranoBka jijis "M3yuenus BHemHero porodddekra’.

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOJOPOJA M OMpPEICNICHHsS MOCTOSHHOW
Punbepra.

3. YcraHoBka 1abopaTopHasi JIJIsl OTIPEICIICHUs TOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKA JUIS ONPE/ICIICHHS JUTHHBI TPOOera YacTHIl B BO3IyXeE.

5. M3mepur.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynbstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbiii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayAUTOpPUM JUISI TPOBEACHMSI 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.

OcHarieHue ayauTopuu:

[Tepconanphbie KommbioTepbl ¢ makerom MS Office, ¢ Bbixomom B MHTepHET M ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemienne Juis  XpaHeHUs] U OPOPHIAKTUYECKOTO OOCIYKMBAaHUS  y4eOHOTro
000opyI0BaHUS

OcHalleHue ayIuToOpun:

Crennaxu, celidbl a1 XpaHeHHs1 yaeOHOro o0opynoBaHusi. IHCTpyMEHTHI 1711 peMOHTa
o0opymoBaHus

MNPUJIOKEHHUE 1.

YueOHo-MeTOoAUYECKOE 00ecTieueHre CaMOCTOsITeIbHOI padoThl 00y4yarouxcs

[lo mucrumumHe  «®Pu3nMka»  TPEIyCMOTpPEHAa  ayAWTOpHAsT W BHEAyIUTOPHAS
camocTosiTeNlbHass pabora oOydarommxcs. AyAUTOpHas CaMOCTOsTENbHAas padoTa CTYJEHTOB
BBITTOJTHSICTCST HA JTAOOPATOPHBIX M MPAKTUYECKUX 3aHATHUSAX 10 3aJaHUI0 NPENoaBaTess U Mo
ero KoHTposeM. OHa IpernonaraeT BhIIOJIHEHUE JJAOOPaTOPHBIX PadoT, cllauy KOJUIOKBUYMOB U
HalrcaHue KOHTPOJBHBIX padoT.

BueaynutopHas caMmocrosiTenbHas paboTa OOydaroluxcs 3aKiouaeTcs B MpopaboTke
JEKIMOHHOTO MaTepHaja, PEIICHWH WHAMBHAYAJbHBIX JOMAIIHUX 3a/ad, IOJrOTOBKE K
BBITIOJIHEHHIO JIAOOPATOPHBIX paboT, 00paboTKe pe3yabTaToOB 3TUX paldoT, a TAK)KE B OJATOTOBKE
K KOJUIOKBHYMaM M KOHTPOJIEHBIM paboTam.



Ilpumepot unoueuOyanbHbIX 0OMAUWHUX 300aY
1 cemectp
3aoaua 1 «Kunemamuka nocmynamenbhozo u 6pawiamenbHo20 08UNCEHUA)

Paguyc-BeKTOp YacCTUIIBI M3MEHSETCS 10 3aKOHY 7 = t2T+ 4t] — 2k (M). Haiitu BekTOp
CKOPOCTH U,BEKTOp YCKOPEHUs d, MOJYJIb CKOPOCTH U YCKOPEHHS, a TAKXKE YroJl MEeXAY dTUMU
BEKTOPaMHU B MOMEHT BPEMEHHU t = 2 C.

3aoaua 2 «/[lunamuka nocmynamenabHo20 08UMHCCHU)

Ha Teno maccel m, nexarniee Ha I1aJKOM TOPU3OHTAIBHON TJIOCKOCTH, B MOMEHT t = 0
Hayaja JeicTBOBaTh cujia, 3aBUCALNAS OT BPEeMEHU Kak F =kt, rae k — MOCTOSIHHAs.
HanpaBnenue 3Toil CHIIBI BCE€ BpEMSI COCTABIIAET YIoJl @ ¢ TOpu3oHTOM. HailTu ckopocTh Tena B
MOMEHT OTPBIBA OT MJIOCKOCTU U MyTh, IPONAECHHBII TEJIOM K 5TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenbHo20 0BUIHCEHU)

Yepes 0ok, umerommii Gpopmy aucka, nepekuHyt mHyp. K KoHIaMm mHypa npuBsizaiu
rpy3uku Maccoit my = 100r u m, = 110 r. C kakuM ycKkopeHHeM OyayT JBUTATHCSA TPY3UKH,
ecym Macca m 61oka pasHa 400 r? Tpenne npu BpalieHHH 0JIOKa HUYTOXXHO MaJIo.

3aoaua 4 «3axonwi COXPAHERUA IHepcun, UMnyjibCa U MOMEHmMa UMn)jibca)

YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO U JIOBUT PYKOM M4 Maccoil m = 0,4 Kr, NeTSAIINiA B
TOPU3OHTAILHOM HAIMPABIEHUU CO CKOPOCThI0O v = 20 M/c. Tpaekrtopusi Ms4a NpOXOJUT HA
paccTostHuu r = 0,8 M OT BEpTUKAIBHOM OCH BpalieHus: ckambu. C Kakol yriIoBOM CKOPOCTHIO U
HAaYHET Bpamarbcsi cKkaMbsi JKYKOBCKOTO C 4YEJIOBEKOM, MOWMABIIMM M4, €CJIH CyMMAapHBIN
MOMEHT WHEPIIMH YeJIOBEKA U CKaMbH paBeH | = 6 Kr - M2?

3aoaua 5 «l'apmonuueckue Konebanusn)

YacTuma coBepliaeT TapMOHMYECKHE Kojle0aHMs BIOJb OCH X OKOJIO TOJOXKEHUE
pasHoBecus x = 0. Hacrtora kosnebanuit w = 4c~1. B HEKOTOPBI MOMEHT KOOpIMHATA YaCTHIIBI
Xg = 25¢cM U ee CKopocTh vy = 100 cM/c. HailTu KoOopaAMHATy X ¥ CKOPOCTb ¥ YaCTULBI 4epe3
t = 2,4 ¢ mocJie 5T0ro MOMEHTA.

3adaua 6 «3amyxawoujue Koaedbanun»

OnHOpOAHBIM JUCK panguyca R = 13 cm MOXKET BpamarbCsi BOKPYT TOPH30HTAIBHOW OCH,
NEPINEHIUKYISAPHON K €ro INIOCKOCTH U NMPOXOoJALIel yepe3 kpail nucka. Haiitu nepuon Manbix
Kosie0aHuM 3TOTO AMCKa, eClU JorapuMUUEcKuil 1eKpeMEeHT 3aTyxaHus A = 1.

3aoaua 7 «Penamueucmckas Mexanuka

B cobcTBeHHOI crcTeMe 0TcueTa UMEETCsl IPSIMOYTOJIbHHUK C COOTHOIIIEHUEM CTOpoH 4:5. B
KaKOM HaIlPaBJICHUU U C KaKOW CKOPOCTBHIO JIOJKEH JBHUTaThCS ATOT MPSIMOYTOJILHUK, YTOOBI B
71ab0paTOpHOI crucTeMe OTCUYETa OH BBITIIAEIN, KaK KBaapatT?

3aoaua 8 «Cmamucmuueckue pacnpeoenienusn

KakoBa BepOSTHOCTH TOTO, YTO JAaHHAs MOJEKyJa HACATbHOTO Ta3a MMEET CKOPOCTh,
1
OTJIHYHYIO OT -V, He 6ozee, yem Ha 1%?



3aoaua 9 «llepeoe nauano mepmoouHamuxku)

HekoTopyro Maccy a3oTa cxxanu B 1 = 5 pa3 1o o0beMy OMH pa3 aaquabaTuyecku, Jpyroi
pa3 u3orepmudecku. HagampHOe cOocTOsSHUE B 000MX CIIydasx OJUHAKOBO. HaiiTm oTHOIICHHE
COOTBETCTBYIOILIUX padoT, 3aTpaueHHBIX Ha CKATHE.

3aoaua 10 «Bmopoe nauano mepmoounamuku,

YeTblpe MO UICAIBHOTO ra3a CHayala M30XOPUYECKU OXJIaJIWIIN, a 3aTeM H300apHuecKu
pacliMpuiid Tak, YTO TeMIlepaTypa rasa craja paBHa NepBOHaydaibHOW. Halitu npupamienue
SHTPOIMH rasa, €Ciiv €ro JaBjeHUE B JaHHOM MPOLECCe UBMEHWIOCh B n = 4,5 pa3sa.

2 cemecTp
3aoaua 1 «Pacuem 3nekmpocmamuueckux noieiy

ToHkoe MmoaykonapLoO paauyca R = 20 cM 3apspkKeHO paBHOMEpPHO 3apsaoM q = 0,7 K.
Haiitu Moaynp HanpsiKEHHOCTH 3JIEKTPUUYECKOTO OIS B LIEHTPE KPUBU3HBI 3TOTO MOJTYKOJIbLIA.

3aoaua 2 «Inekmpuueckoe noie ¢ eeuiecmeey

Konnencarop eMkocThio C; = 3 MK® ObLIT 3apsiKeH 70 Pa3HOCTH MOoTeHIManoB U; = 150 B
A COEAWHEH CO BTOPBIM KOHAEHCATOPOM EMKOCTBIO C; = 2 MK®, 3apspKEHHBIM 0 Pa3HOCTH
noreHuuanoB U, = 100 B. Haiitu 3apsia Aq, NepeTeKInii ¢ MJIacTUH MEPBOTO KOHJIEHCATOpa Ha
BTOpOi. Kakas rpu 3TOM BbIJEIMIACH SHEPTHS?

3aoaua 3 «llenu ROCMOAHHO20 IIEKMPUUECKO20 MOKQ)

Tpu Garapen ¢ DJIC & =12B, & =5Bu & =10B U 0AMHAKOBBIMH BHYTPEHHUMHU
CONMPOTHUBJIEHUSMU T =10M , COEIUHEHbl MEXAYy COOOH OJHOMMEHHBIMU IOJIIOCAMHU.
ConpoTuBIeHHE COECIUHUTENBHBIX IPOBOJOB HUYTOXKHO Mano. OnpenenuTs CHIIBI TOKOB,
UAYIIMX Yepe3 KKyt OaTapero.

3aoaua 4 «ZIBMJ#CC’HM(? 3APAINHCECHHBIX Hacmuy 6 IIeKMmpPUUEeCKoOmM U MaZHuUmHoOM noJe)

ONEeKTPOH JABMXKETCS B OJHOPOJHOM MAarHUTHOM Iojie ¢ MHAyKHued B =9mTn no
BUHTOBOW JIMHUM, paauyc KOTOpod R =1cm, a mar h=78cm. Onpenenurs nepuon T
oOpalIeHNs IIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Illocmoannoe maznumnoe nose»

[To AByM MJIMHHBIM MapajuIEIbHBIM ITPOBOIHUKAM TEKYT B IIPOTHUBOIOJIOKHBIX HAITPABIECHUSAX
TOKH cunoi I; =34 A u I, =20A. Paccrosaue mexnay mnpoBonamu ry = 0,3 M. Onpenenuts
MarHuTHYIO HHIYKIHIO B TOUYKE A, yTaJIEHHOHN OT IIEPBOI0 U BTOPOT'O IMTPOBOJIHUKA COOTBETCTBEHHO
Ha pacctosHus ry = 0,17mM u rp, = 0,2 M.

3aoaua 6 «InekmpomazHumnas uHOYKYUA»

ToHKMI MEAHBIN NPOBOJ MAcCCOM M = 1T COTHYT B BUJIE KBaJpaTa U KOHIbI €10 3aMKHYTHI.
KBagpar nmomemnieH B OJHOPOJHOE MarHUTHOE MoJie ¢ MHAyKHuen B = 0,34 Tn Tak, 4To €ro
IJIOCKOCTh cOCTaBiisieT yroa B = 30° ¢ JIUHUAMU UHAYKIUU 1nojs. OnpenenuTs KOJIUYECTBO
JJIEKTPUYECTBA ¢ , KOTOpPOE IIPOTEYET [0 IMPOBOJHUKY, €CIM KBaapar, IIOTAHYB 3a
IIPOTHUBOIIOJIOKHEIE BEPIIUHEI, BEITIHYTH B JIUHUIO.

3aoaua 7 «Inekmpuyeckue Kojedanus u nepemeHHulil mok»



K ceru c neiictByromum HanpsbkeHueM U = 100 B nmoxakitounny KaTymiky, HHAYKTUBHOE
conpotubienue koropoi X, =30 Om u umnenanc Z = 50 Om. Haiitu pa3HOCTh a3 MeK Iy TOKOM
U HaIPsDKEHHEM, a TaKXKe TEIUIOBYIO MOITHOCTh, BBIICISIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzayus ceemay

YacTuuHO NONSIPU30BaHHBIN CBET MalaeT Ha mossipu3aTop. [Ipu monoxkeHnu noisipuszaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY TIPOITYCKaHHS, HHTEHCUBHOCTh CBETa OCJIa0IsieTcst B 8§ pa3 1o
OTHOILICHHIO K HaYaJIbHOU. UeMy paBHa CTeNeHb MoJisipu3anuu nagawomero ceera? [lormomennem
CBETa MpeHeOpeyb.

3aoaua 9 «Humepghepenyusn céemosvix 60nn»

Cdeprueckass MOBEPXHOCTb IUIOCKO-BBIMYKJION JIMH3bl COINPHUKACAETCS CO CTEKJISIHHOM
IVIACTUHKOM. IIpocTpaHcTBO MEXAy NHMH30M M IUIACTUHKOM 3aIlOJIHEHO CEPOYIIEPOAOM.
IToka3zaTenu npeaoMIIEHUs JIMH3BI, CEPOYIIEPOIa U IUIACTUHKU PaBHBI COOTBETCTBEHHO Ny = 1,5,
n,=163u n3;=17. Paguyc kpuBU3HBI chepryeCKOW IMOBEPXHOCTH JUH3BI R = 100cM .
Onpenenuts paanyc MATOro TEMHOro Kojibla HetoToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/Jugppaxuus ceemosvix 601H»

Mexly TO4eYyHbIM UCTOYHUKOM CBETa U JKPaHOM IMOMECTHIIM AuadparMy C KpyribIM
OTBEPCTHEM, PAINYC KOTOPOTO 7 MOKHO MEHSTh. PaccTosinus oT nuadparmsl 10 UCTOUYHHUKA U
3KpaHa paBHbl a = 100cMm u b = 125cm. OmnpenenuTs AJUHY BOJHBI CBETAa, €CIM MaKCUMYM
OCBCIIIEHHOCTH B IIEHTPE MTU(PAKIIMOHHON KapTHHBI Ha dKpaHe HabmogaeTcs npu r; = 1,00mm u
CJHEAYIOLINNA MAKCUMYM IIpH 75, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennoeoe uznyuenue»

OnpenenuTtsb, KaKOe KOJIMYECTBO YHEPTUU U3IIydaeT 3a | MUHYTY a0COJIFOTHO YEPHOE TEJIO €
TMOBEPXHOCTH IIIOMIA/IBIO0 3 CM7, €CITH H3BECTHO, 4TO MAKCHMAJTBHAS CIICKTPATbHAS TUIIOTHOCTD €r0
HHEPreTUUECKON CBETUMOCTH MPUXOJUTCS HA JUIMHY BOJIHBI B 600 HM.

3aoaua 2 «@omorgpgpexmy»

OnpenenuTs MakCUMAJIBHYIO CKOPOCTb Vyax (POTO2IIEKTPOHOB, BBUICTAIOIMX U3 METalla
npu oOnyueHun GpoToHamHu ¢ 3Heprueit ¢ = 0,767 MaB.

3aoaua 3 «Ipgexm Komnmonay

OnpenenuTh YHEPTHIO, TPUXOAAIILYIOCS Ha dJIEKTPOH oTAauu npu dddexre KomnTona, eciaun
paccesinue (OTOHA MPOUCXOAUT Ha yron 6 = /3. Dueprus ¢hoToHa 70 paccesHust € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUTAThCS JIEKTPOH OTAa4YM?

3aoaua 4 «Boanoesvle ceoiicmea uacmuu

JlinHa BOJIHBI M3]Iy4aeMoro aroMoM (hoToHa coctaBiseT A = 0,6 MkM. Bpems xu3Hu atoma
B BO30YKIEHHOM cocTossHUM T = 1078 c. OnpenennTe OTHOIIEHHE €CTECTBEHHOW NIMPUHBI
HHEPreTUUECKOT0 YPOBHSI K SQHEPTUH, U3ITyYEHHONH aTOMOM

3aoaua 5 «llomenyuanonasn ama»



HeiiTpon HaxoauTCsl B OHOMEPHOM OECKOHEYHO IITyOOKOM MOTEHIIMAIBHON SIME IIUPUHOM
| =1071%m ¢ abCOMOTHO HEMPOHHUIIAEMBIMU CTEHKAaMH. Haiijinre HanMEeHBIIYIO Pa3HOCTh JBYX
COCEIHMX JHEPIeTUYECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopua bopa u uziyyenue amomoes)

S+

OHpGI[eJII/ITB OHCPIUu0 MW IMOTCHLMAJl HMOHM3allMUu HOHa Li , HaXoJdguerocda B IICPBOM
BO30YXJI€HHOM cOcTOsIHMU. Kakoii noskHa ObITh 3HEprus (pOTOHA, YTOOBI OH BBIOMI U3 TaKOTrO
MOHA 3JICKTPOH ¢ KHHETU4YeCKo# sneprueir T = 10 aB?

3aoaua 7 «Paduoaxmuenocmo

AKTHBHOCTb HEKOTOPOIO paJMOAaKTUBHOIO Ipenapara mnajzaer 3a | MuHYTY B 9 pas.
Onpenenutb cpegHee BpeMs KU3HHU Siiep 3TOro IMpernapaTa u ero nepuoj noimypacnana. Kakosa
BEPOSATHOCTb TOT'O, UTO AP0 pacHaeTcs 3a IPOMEKYTOK BpEMEHU, paBHBIi 3 c?

3aoaua 8 «uepzua ceazu aopay

BbIuMcauTe B aTOMHBIX €IMHHIAX MACChl MacCy s1pa M MacCy aToMa M30TOIa LUPKOHMS
W Z¥, €CIN €T0 yieNbHas SHEPTHUs CBA3H cocTasiseT 8,70 MaB Ha | HyKIIOH.

3aoaua 9 «Aoepuovie peakyuuy

Hanucats HejocTaroliee 00o03HaueHue B peakiuu °B(n,x)’Li, mpoTekaromei B

pe3yibTare B3aMMOJCHCTBHS OUY€Hb MEIJIEHHBIX HEHTPOHOB C IMOKOSMIMMMCS siipaMu Oopa.

Haiitn knHeTnyeckue SHEPIruu MpoOAYKTOB PECaKIIUU.

Ilepeuennb J1aGopaTopHbIX padoT:

1 cemecTp

1.
2.

JI. p. Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHUS IS ONIPEACIICHHUS] CKOPOCTH ITOJIETA ITYJIH
JI. p. Ne 3 «Onpenenenre MOMEHTOB MHEPLUH TEJI C MOMOIIBIO0 KPYTHIBHOTO MasiTHUKA.

IIposepka Teopems! LlTelinepa»

3.

JI. P. Ne 4 «HccrnenoBanue BpaiaTeabHOrO JBHKEHUS TBEPIOIO Tela BOKPYD

HETIOABUXHOU OCH)

4.

J. p. Ne 5 «Omnpenenenue XapakTepUCTUK 3aTyXaroIUX KojieOaHUH (u3nueckoro

MassTHHKa»

5.

6.
7.
8.

N

5.

JL.
JL
JL.

JI. p. Ne 7 «OnipeneneHne CKOpOCTH 3ByKa B BO3/1yX€ METOJIOM CTOSTYEH BOJIHBI»

JL. p. No 11 «M3y4yeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

JI. p. Ne 14 «Onpenenenue nokaszaresns aguadaTs! y MetozoM Kiemana u Jlesopmar»
JL. p. Ne 15 «IIpoBepka 3akOHA BO3pAaCTAHUS SHTPOIIUN)

cemecTp

p-Ne 21 «MccnenoBanue 3€KTPOCTATHYECKOTO MOJIA C IOMOILBIO 30H1a)
p. Ne 24 «Pacmmpenue npenena u3MEepeHust aMIepMeTpa NOCTOSTHHOTO TOKay
p- Ne 26 «M3mMepeHre eMKOCTH KOHJIEHCATOPOB MOCTOBBIM METOA0OM)

JL p. Ne 27 «MI3ydyeHne pe3oHaHCca HAPSKEHUI

JI. p. Ne 28 «Omnpenenenne HHAYKTUBHOCTH COJIEHOMJA MU MarHUTHON MPOHUIIAEMOCTH

beppomarueTuka

6.

J. p. Ne 32 «Omnpenenenue paauyca KpPUBHU3HBI JIMH3BI M IIOJOCHI MPOIYCKaHUSA

cBeToHUIIbTpa ¢ MOMOIIBIO Kosiell HeroToHa



7. JI. p. Ne 34 «Omnipenenenre JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK AU(PPaKIIMOHHON
pELIEeTKI
8. JI. p. Ne 35 «Onpenenenne KOHIIEHTPALMU PACTBOPOB caxapa U MOCTOSTHHOM BpPaIICHHS

3 cemecTp

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

2. JI. p. Ne 42 «M3ydenne criekTpa M3IydeHUs aToMa Bojaopoja. OmpeneneHue TIIaBHbIX
KBAaHTOBBIX YHCEN BO30YKIEHHBIX COCTOSIHUNA aTOMa BOJAOPOIa»

3. JI. p. Ne 44 «3ydeHune 3MEKTPUUECKUX CBOMCTB TBEP/IBIX TEI»

4. JI. p. Ne 51 «MI3yueHne 3aKOHOMEPHOCTEN o-pacriajga

5. JI. p. Ne 52 «M3ydeHune crieKTpa raMMa-u31ydeHUs PaAOaKTUBHBIX 2JIEMEHTOBY

6. JI. p. Ne 53 «OmnpeneneHrne MaKCHUMaJbHOM 3HEPruM B-4acTUI] U UACHTU(DHUKAIHSA
pPaZlMOaKTUBHBIX MIPETapaToB»

IlepeyeHb BONPOCOB UVISIMOATOTOBKY K CEMHUHAPaM
1 cemecTp
Kunemamuka u ounamuka nocmynamenbHo20 u épauameibHo20 08UNHCEHUA

1. IonsiTue paauyc-BeKTOpa, CKOPOCTU U YCKOPEHHS MaTepuanbHOW Touku. CpenaHue u
MT'HOBCHHEIC BEJIMIHHBI.

2. Ilpsimas u oOpatHas 3a1ayu MexaHukH. Ponb HauanpHBIX ycioBuil. [lepemernienue u
IIPOWICHHBIN IIyTh.

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

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

5. Unepumansubie cuctembl oTcuera. llpunnun otHocutenbHocTH [amunes. [lepBbrit
3aKkoH HproToHa.

6. [lonstue cunbl, Maccel U umnynbca. [lpunnun cyneprnoszunud. OCHOBHOM 3aKOH
JUHAMHKH IIOCTYNATENbHOrO ABMKEeHUS. Tpernii 3akoH HproToHA.

7. MOMEHT HMMITyllbca U MOMEHT CHJIbI OTHOCHTENHHO TOYKH. OCHOBHOE ypaBHEHUE
JMHAMUKHN BPalIaTEIbHOTO IBUKEHUS.

8. Bpamienue BOKpyr HEMOABIKHOM ocu. MOMEHT WMHEpIMH TBepJoro Tena. Teopema
[ITeinepa.

9. AHanorusi XapakTEepUCTUK M YpPaBHEHUU TMOCTYNaTeNbHOTO U BpallaTEIbHOTO
JIBIDKCHUS.

3akonut COXPAHEHUA 6 MEXAHUKE

1. Unrerpansr npmkeHusi. CBI3b 3aKOHOB COXPAHEHUSI ¢ CHMMETPHUSIMH MTPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas cCUCTeMa. 3aKOH COXPaHEHUS TIOJTHOTO UMITYJIbCa CHCTEMBI TEJl.

3. 3aKOH COXpaHEHHsI TOJHOTO MOMEHTa WMITYJIbca CHUCTEMBI Tell. J[BikeHue B
[EHTPATHHOM IIOJIE.

4. Pabota u momHOCTh. KuHeTHueckas >Heprusi MOCTyHmaTelbHOTO M BpallaTeIbHOTO
JIBAKEHUS.

5. KoncepBaruBHple ©  JUCCHMATHBHBIE CUIbl. PaboTa  KOHCEpPBAaTUBHBIX H
JMCCUTIATUBHBIX CHIL.

6. [loTenunanpHas SHEepTUs. 3aKOH COXPAHEHHUS TOJTHON MEXaHUYECKOU YHEPTHH.

7. CBa3p MEXKIy CWIOH UM TOTCHIIMAIbHOW »JHeprueil. J[Ba cmocoba omucanust
B3aNMMOCHCTBUS.

8. Coymapenue nByX Tel. YOPYrHil U HEYIIPYTUd yaap.



Mexanuueckue Konedanus

VYpaBHEHHE TApMOHHYECKHUX KOJIEOaHHI U ero peueHue.
XapaKkTepuCTUKU Konebanuil (aMIUIMTy/Aa, 4acTOTa, HayajabHas (aza).
MareMaTnyeckuii 1 PU3NIECKUI MasSTHUKH.
CrnoxeHne TapMOHHYECKUX KOJIeOaHUI OJJHOTO HarlpaBieHus. buenus.
CroxeHue neprneHauKyIIpHbIX Kojiebanuii. durypsl Jluccaxy.
YpaBHEHHE 3aTYXaOIINUX KOJICOAHWI U ero perieHue.
XapakTepUCTUKH 3aTyXallluX KojeOaHuW (BpeMs penakcanuu, Jorapugmuueckui
JIEKPEMEHT, JOOPOTHOCTS ).
8. DHeprusi rapMOHUYECKHX U 3aTyXaroNX KoueOaHuil.
9. BeiHyxaeHHbIe KoneOanus. Pe3onanc.

Noook~owhE

Ynpyzue eonnwi

1. IlonepeyHbie U MPOIOIBHBIE BOIHBI. XapaKTEPUCTUKU OEryIieil ynpyroi BOJIHBI.

2. CKOpOCTb pacipoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukanus BomH 1o ¢Gopme BoHOBOH noBepxHocTH. Ilmockast, chepuyeckas u
LWIMHAPUYECKas BOJIHA.

4. BonHoBO€ ypaBHEHHE. YPAaBHEHME Jiyya, YPaBHEHUE IIJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BUIE

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

6. KoneGanue HaTSIHYTOW CTPYHBI.

Knaccuueckaa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKMH W TEpPMOJMHAMUYECKHM IOAXOJbl K OMNMCAHUIO
MaKpOCHCTEM.

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

3. HenpepsiBHbIii Ha00p BenmuunH. OYHKIUS pacnpeaeseHUs CIyqaiilHOW BETMYUHBI U €€
cBoMcTBa ((PU3UUECKUN CMBICI, pacyeT BEPOSITHOCTEH, YCIOBHE HOPMHPOBKH, pPacdeT CPEIHHUX
BEITUYMH).

4. PacmpeneneHue MoJIEKyJI IO MpoeKIusaM ckopocteil. Pacnpenenenue ['aycca.

5. Pacrnpenenenne mosnekyn mo Moaysto ckopoctu. Pacipenenenue Makcpesa.

6. Haubosee BeposTHas, cpeiHsAsA U CPETHEKBAApATHUHAs! CKOPOCTH.

7. PacnpeneneHue MOJEKyJl HIEAIBHOIO Tra3a IO BBICOTE€ B IOJIE TSKECTH 3EMIIH.
Pacnpenenenue bonbsiimana. bapomerpuueckas popmyna.

MKT u nepgoe nauano mepmoounamuxu

1. Mogens nuneansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3penust MKT. YpaBaenue
COCTOSIHMS MJICAITBHOTO ra3a.

2. Tlonsartue crenenelt cBOOObI MOJIEKYIBI. TeopemMa 0 paBHOpacHpeAeIeHHH YHEPT U TI0
CTEIEHSIM CBOOOIBI.

3. BuyTpennss sHeprus kak QYHKIIUS COCTOSHUS CUCTEMBI.
Pabora kak QpyHkuus mporuecca.
IlepBoe Ha4ayI0 TEPMOJUHAMHUKHU.
N3oTepmuyeckuii, H30XOpUIECKUil U N300apUUYECKUi MPOIECCHI.
Anmnabaruyeckuii mporecc. YpasHenue Ilyaccona. [Tomutponuyeckue npoueccsl.
ITonsiTne TemioeMkocTH. MomsipHas U yaenabHas TEIUNIOEMKOCTH. TerIoeMKOCTh IpH
U30IIpoLIECCaX.

N gk

Bmopoe nauano mepmoounamuxu. Inmponus

1. HampaBnenne mpoueccoB. Cratuctuueckuid  Bec  MakpococTosiHMs.  CyThb



HEOOPATUMOCTH.
2. Bropoe nauano tepmonunamuku. @opmynmupoBku Knaysuyca u KenpBuHa.
3.  DHTpomus CUCTEMEHI U ee cBoiicTBa. Teopema HepHcra.
4. l3MeHeHue SHTPOIUHU B TEIUIOBBIX IIPOIECCaX.
5. OcHOBHOE ypaBHEHHE TEPMOJAMHAMUKH. TepMOIMHAMUYECKUE TTOTCHIIHAIIBI.
6. [uximueckuii mporecc. KoaddumueHT moae3Horo AeHCTBUS TEIJIOBON MAIlIMHBI.
7. Iluxn Kapno. Teopema Kapno. TepmonnHaMudeckas 1ikajia TeMIEpaTyp.
8. Craructuueckuii cmbich sHTporuu. Popmyna bonbimana.
2

ceMecTp
Inexmpocmamuueckoe none

1. Cunsl B npupoe. Posib 351eKTpOMarHuTHOTO B3aUMOIEHCTBHUS.

2. DIEKTpOCTaTHYECKOE IoJIe. DIeKTpuuecKuii 3apsi1. CBOHCTBA MIEKTPUIECKOTO 3apsiia.
3akon Kynona.

3. HanpskeHHOCTB AJEKTPOCTATUYECKOTO MOJISL.

4. IlpuHUMN CyNEpHoO3UIMH  BJIEKTPOCTATUYECKUX TIOJIed JUIs  JAMCKPETHOTO U
HENPEPBHIBHOTO PacIpeieNIiCHUs 3apsii0B.

5. IloTok BekTOpa HAMPsHKEHHOCTH dJIEKTpocTaTnueckoro nojsi. Teopema ["aycca.

6.[loTeHIIMAaNBHOCT ~ BJEKTpOCTaTHUecKoro mois. [lpuHmmn cynepro3uuuu — Juis
NOTEHLIMazNa.

7.Pabota mo nepemenieHuto 3apsaa B 3JIEKTPOCTaTHIECKOM ToJie. TeopeMa o0 HUPKYISALHUU.

8.CBs13b MEX Iy HANPSHKEHHOCTHIO U TTOTCHIIUAJIOM.

9. Teomerpuueckoe omnucanue monsg. CHIIOBbIE JUHUM. OKBHUIIOTCHIHAIbHBIC
MMOBEPXHOCTH.

ﬂuaﬂekmpuku u HPOBOOHMKM 6 JJICEKIMPUUECKOM naoiie

1. DOnekrpuyeckuil 1umnosib. J{UMoIbHBIII MOMEHT.

2. DnexTpudeckoe nosie B auaiekTpuke. [lonspusanus nuanekrpuka.

3. Bextop snexkrpudueckoro cmemeHus. JludnexTpudeckas MPOHHIIAEMOCTh BEIIECTBA.
Teopema ["aycca 11 qUAIEKTPUKOB.

4. YcrnoBus Ha TPaHMIIE pa3fielia IBYX AUIIEKTPUKOB.

5. DIeKTpPOeMKOCTh YEANHEHHOIO MPOBOHUKA.

6. KonumeHncatop. DJIEKTPOEMKOCTh IUIOCKOTO, C(HEPUIECKOro H  IMIIMHIPUYECKOTO
KOHJIeHCcaTopa.

7. CoenuHeHne KOHJIEHCATOPOB.

8. DHeprus 3apsyKeHHOT0 KoHAeHcaTopa. IIOTHOCTh SHEPIUN ANIEKTPUUYECKOTO OIS,

9. BriroueHne KOHIEHCATOPA B AJIEKTPUIECKHUE TICTIH.

Hocmoannulit 31eKmpuyecKuii mokK

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

2. 3axon Oma B nuddepeHunanbHoit popme.

3. 3axon Oma B HMHTETrpabHOW (PopMe I OAHOPOJHOTO YYacTKa MENH. DIEKTPHIECKOe
HapsUKEHUeE.

4. ConpotuBienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3axon Oma 11 HeOAHOPOAHOTO yyacTka nenu. Croponnue cuibl. DJ(C.

6. IlpaBuna Kupxroda mst pacuera pa3BeTBICHHBIX LETICH.

7. PaboTa 1 MOLTHOCTH 3JIEKTPHUECKOro Toka. 3akoH J[xoymsa-Jlenma.

8. IlepexoaHble MPOIIECCH B IIEMH C KOHACHCATOPOM.

Mazuumnoe none u INEKMPOMACHUMHAA uHOyKuu;z



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

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

3. llorox M uMpKynauus BEKTOpa HMHIAYKIMH MarHutHoro mnois. Teopema [aycca u
TeopeMa O HUPKYIISIUH.

4. Cuna Jlopenmna. [IBrkeHune 3apssKeHHON YacTHIBI B MArHUTHOM T10JIC.

5. Cwua Ammepa.

6. MaruuTHoe nose B BemiecTse. HaMarHn4eHHOCTb.

7. HampsokeHHOCTh MarHUTHOTO TOJis. MarHuTHass NPOHUIIAEMOCTh  BEIIECTBA.
JlnamarHeTuky U mapaMarHeTUKH.

8. ®deppomarneruku. Gusndeckas mpupoaa GeppoMarHeTu3ma.

9. 3akoH oanekTpoMarHuTHOM uWHAyKiuu Dapaxges. IlpaBuno Jlenna. Buxpeoe
AIIEKTPUUECKOE TOJIE.

10. SBnenune camouHayKiuu. MHIYKTUBHOCTD. COJICHOMI.

11. Dneprus KOHTypa ¢ TOKOM U MarHUTHOTO I1OJIS.

dnekmpuueckue Ko1e0aHUA U NEPEeMEHHbLI MOK

KonebarenbHbIi KOHTYP. MeXaHU3M BOZHUKHOBEHHUS AIICKTPUUYECKUX KOJICOaHUIA.
OHeprus 31eKTPUIECKUX KoleOaHuH.
3aryxaroiue Kojaebanus. XapakKTepUCTHKHU 3aTyXaroUuX KOJIeOaHUH.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYpE.

5. BriHyxneHHble konebaHusi. BexTopHas nuarpamma HamnpspkeHuid. Pe3zonanc Toka.
Pe3onancHas yacrora.

6. CoorHomenue (a3 MEXIy BHEIIHUM HAIPSDKEHHEM, CHJIOW TOKA W HANpSHKEHUEM Ha
Pa3IMYHBIX JIEMEHTaX LEH.

7. IlepemenHwlii TOK. VHIyKTUBHOE U €MKOCTHOe comportuieHue. IlomHoe
COIPOTHBIICHUE LIENH ITPH IEPEMEHHOM TOKE.

8. eiicTByrome 3HAUYEHUS CHJIBI TOKa M HAmpspKeHUs. MOIIHOCTh MPH MEPEeMEHHOM
toke. KoauuueHnTt MomHocTH.

NS

3Jlel<mpomaznumub1e 60JIHbl

1. Cucrema ypaBHeHuii MakcBemia Kak 0000LIeHHE PAa3pO3HEHHBIX  SBJICHUH
AJIEKTPUYECTBA U MATHETH3MA.

2. CsaoiicTBa ypaBHeHul MakcBenna. [Ipenckazanue cyiiecTBOBaHHS 3JIEKTPOMAarHUTHBIX
BOJIH.

3. BonHoBoe ypaBHeHue. CKOpPOCTb pacHpOCTpaHEHHUs BOJHBI U  IOKa3arelb
IIPEJIOMIIEHUS CPEIBI.

4. Tlnockast >IE€KTpOMarHUTHAs BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DHeprus v UMITYJIbC 3JIEKTpOMarHuTHOU BosiHbl. Bektop [loitHTHHra. IHTEHCHBHOCTSD.

6. Ilkana neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcrecTBeHHBIN U MOJIAPU30BaHHBIN cBeT. Bunpl nonspusanuu. CTeneHb Noaspu3aiu
YaCTUYHO IOJIAPU30BAHHOIO CBETA.

8. 3akon Mairoca.

9. lonmspuzauus 0pu OTPAKEHUH U TPEIOMIIEHHM CBETa Ha TIpaHUIE pasena
JIUAIIEKTPUKOB. Yroa bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukous.

11. Onruyecku akTUBHBIE BeleCTBa. BpalieHue MIOCKOCTH MOJSpHU3alMM CBETa IpU
IIPOXOXKICHUU Yepe3 ONTUYECKU aKTUBHYIO CPELy.

Humepghepenyun ceemosvix 601n

1. Tloustme wuHTepdepeHuuu. [IpuHIUN CyNeprno3umuM s CBETOBBIX  BOJIH.



HaGmronaembie 1 HeHAOII01aeMbIe BETTUYHUHEI.

2. KorepeHTHble W HEKOrepeHTHBbIE BOJHBI. CIOKeHHE HWHTECHCHUBHOCTEH B Clydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOAHH.

3. VYcmoBusi ycuieHus U ocjabieHUss cBeTa B 3aBHCHUMOCTH OT pa3HOCTH (a3
UHTEPPEPUPYIOIINX BOJIH.

4. OnTHyeckuii myTh CBETOBOTO Jyya. CriocoObl N3MEHEHUS ONITUYECKOTO MTyTH CBETOBBIX
BOJIH.

5. CBsI3p ONTUYECKOI pa3HOCTH XOJa ABYX BOJH C pa3HOCThIO (a3. YClIoBUS MaKCHUMyMa
¥ MUHHUMYMa UHTep(EpPEHIINH B 3aBUCUMOCTH OT ONITUYECKOUN PA3HOCTH XO/1a.

6. Cxema IOnra. YcioBus HaOmoneHus wuHTepdepeHunu. KoopauHaThl CBETIBIX U
TEMHBIX MOJIOC Ha SKpPaHE.

7. BpemeHHas U IpPOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHHarepdepeHIHs B TOHKUX IJICHKAX B OTPAKEHHOM U IIPOXOJISIIEM CBETE.

9. Cxema mia HaOmoneHus konenl HproToHa. Paamychl CBETJIBIX W TEMHBIX KOJEIl B
OTPaKEHHOM U TIPOXOJISIIEM CBETE.

Jugppakuyus u oucnepcusa ceéemoasvix 8011

1. Senenme mudpakumu. OcoOeHHOCTh audpaKIuM CBETOBBIX BONH. Jludpakums
Openens u Opaynrodepa.

2. Ipunnun Iroiirenca-®penens. YnpouieHWe BBIUUCIEHUH C TOMOIIBIO BEKTOPHOU
JarpamMMmBl.

3.  Mudpakuus Openens Ha KPYriioM 0OTBEpCTUH. 30HBI DpeHes.

4. Judpakuus @payHrodepa Ha y3KOH NPSAMOIMHEHHOHN IenU. Y CIOBUS MakCUMyMa U
MUHUMYMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETA OT yria Ju(dpaKiuu.

5. JudpakunonHas pemerka. OCHOBHBIE XapaKTEPUCTUKU NU(PAKIIMOHHON PELIeTKH.
VYcnoBus IJ1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnosas aucrepcus M pazpeniaronias CriocoOHOCTh TUPPAKLUOHHONW PELIETKH.

7. Jludpakuusa Ha IPOCTPAHCTBEHHOW pEILIETKE.

8. ®usnyeckue NPUHIMIIBI TOJI0rpapuH.

9. ucnepcus cBeta. HopmarnbHas u aHOMalIbHAs TUCTIEPCHS.

10. BonnoBoit maker. dazoBas u rpymnmnoBast CKOPOCTH BOJIHBI.

3 cemecTp
Keanmoean npupooa uznyuyenusn

TennoBoe uznydeHune abCcoMOTHO YepHOTO Tena. 3akoH Credana — bonpimana.
3akoH cMemeHus Buna. ['unoresa Ilnanka.

OHeprus u uMnysibc GoroHa. /laBnenue ceera.

dotoadpext. 3akonsl poTordpdekra. Kpacnas rpanuna ¢porosddexra.
®opmyna DiHIITEHHA. PenaTHBUCTCKUIA U HEPETSTUBUCTCKUI POTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHHUE.

Opdext Komnrona. ®opmyna Komnrona.

KopnyckyispHO-BOITHOBOM Ayallu3M CBETA.

N~ WNE

Dnemenmol KBAHM OGO MEXAHUKU

BonHoBbIe cBOMCTBA YaCcTHII.

JnuHa BostHbI 1 bpoiinsa. DkcnepuMeHTaIbHOE MOITBEPKICHUE.

[Tpuniun HeomnpenenenHocTH I eizenOepra. CooTHOILIIEHNE HEONPEIEIEHHOCTEH.
BonHoBast yHKIMS U €€ CBOMCTRA.

OcHoBHasl 3a1aua KBaHTOBOW MexaHUKH. Y paBHeHue Llpéaunrepa.

YacTtuua B noTeHIUAIBbHOM siMe. KBaHTOBaHME SHEPIUU.

ook owdE



[TpoxoaeHre YacTHIIBI Yepe3 MOTEeHIIUAIbHEIN Oapbep. TyHHENbHbIH 3D QeKT.

Teopus bopa u uznyuenue amomoes

1. Ilnanerapnas Mojenb aroma.
2. Ilocrynatsl bopa.
3. HMsmyuenue aTomMa BOJOPOJa U BOJIOPOIONIOTOOHBIX CHCTEM.
4. Cunexrtpanbabie cepun. @opmyia baibmepa.
5. CnexkTpbl MHOT03JEKTPOHHBIX aTOMOB. 3akoH Mo3iu.
Amom ¢ mouKu 3penus KeaHMmMoeou MeXaHuKu

1. KBsanToBbIE UKCA, XapaKTEPU3YIOIIHE [10JIOKEHHUE IEKTPOHA B aTOME.
2. KBanToBaHue 3HEprUu.
3. KBaHTOBaHWE MOMEHTA MMITYJIbCA.
4. CnuH snektpoHa. [1omHbI MOMEHT 3JIEKTpOHA.
5. (Cxema sHepreTMuecKNX ypoBHEHM aToMa BOJOPO/a.
6. IlpaBuna oTO6Opa MpU aTOMHBIX MEpexoaax.
7. 3amnoyiHeHue 3JIEKTPOHHBIX 000JI0YEK B MHOTOJIEKTPOHHBIX aromax. [Ipunnun [laymnu.

Keanmoesasa cmamucmuka u 31eKmponpoeooHoCmy meepovlx meJl
1. [IlpuHUMN TOXIECTBEHHOCTU OJIMHAKOBBIX YACTHULI.
2. boszonbl u ¢epmuonsl. Tpu BuUga CTaTUCTUKU: Kiaccuueckas, boze-DitHmireliHa u

®epmu-/lnpaka.
3. Cobojaubie anekTpoHbl. JHeprus Gepmu.
4. 3oHHas TEOpUs TBEPABIX TEIN.
5. DNeKTponpoBOJHOCTh  MOJYINPOBOJHUKOB.  3aBUCUMOCTh  MPOBOJUMOCTH  OT
TEMIEPATYpPHI.
6. CobcTBeHHast U MpUMECHAs TPOBOUMOCTH MOJIYIIPOBOAHUKOB.
7.  DNeKTpOonpOBOJHOCTh METAIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS OT TEMIIEPATYPHI.
8. JSIBnenue cBepxXnpoBoUMOCTH. KBaHTOBas TeOpUs CBEPXIPOBOIUMOCTH.
Amomnoe a0po u adepHvle peaKyuu
1. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTHUBHOIO pacmaja.
2. PannoakTUBHBIC PSIBL.
3. CoctaB 1 XapaKTepUCTHKU aTOMHOTO s/ipa. SiepHbIe CHUIIBI.
4. KanenbHas u o0onouednast MoJienu siiep. Paguyc sipa.
5. Macca u sHeprus cBA3M Aapa. Y IeJIbHAs SJHEPTUs CBSI3H.
6. SlnmepHble peakuuu. DHEPTUs SACPHON PEaKITIH.
7. Slnepnas sHepreTuka.
Ocobennocmu paouoaKxmusHvlX pacnaoos

1. VYpaBHeHHe U HIHepreTuyeckoe YcioBHe o-pacnana. CBsi3b DHEPTUU O-YACTULBI C

NnepruoaoM Iojrypacmajia.

2.
3.
4.
S.

TynnensHbIN 3P PexT mpu o-pacnage. CiekTp o-4acTHII.

Xapakrep CIeKTpa Y-U3Iy4eHUs.

IIpoueccsl B3auMOIEUCTBUS Y-KBAHTOB C BEILIECTBOM.

3aBUCUMOCTh MHTEHCUBHOCTH Y-U3Ty4eHHs OT TOJIIIMHBI cos BeuecTBa. CpaBHEHUE

MPOHUKAIOIIEH CIIOCOOHOCTH PA3TUYHBIX BUI0B U3ITyUCHHS.

6.
7.

Tpu Buga B-pacmnana. DHepreTrndeckuii cuektp B-yactui. ['umnoresa HeHTpUHO.
3aKoHBI COXpaHEeHHS npu B-pacnaze. Jlentonsl. JlenToHHBIN 3aps.



IMPUJIOKEHUE 2.

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

Kong

WNuaukaTop TOCTHKEHUS] KOMIIETCHIIMH OLieHOYHBIE CpeICTBa
HHIUKATOPa

OIIK-1 CrocobeH TPUMEHATh €CTCCTBEHHOHAYYHbIE W OOLICHMH)KCHEPHBIE 3HaHUS, METOJbl MAaTeMaTHYeCKOrO aHajiu3a W MOJCIMPOBAHUS B
pohecCHOHATLHOM ACSITETLHOCTH;

OIIK-1.1 Pewraer crannaptabie IlepeyeHb TeopeTHYECKUX BOIMPOCOB K IK3aMEHY:
npoeccuoHaNIbHBIE 3a]a4u C

MpUMEHEHHUEM OOIIEHHKECHEPHBIX
3HAHHUHI 1. Kunemartuka mnocrymatenbHOro nBukeHHs. [loHSATHE paauyc-BEeKTOpa, CKOPOCTU U
yckopenusi. Hauanbnsie ycnoBus. [Ipsimast u oOpatHast 3aja4i MEXaHHUKH.

2. UWuepumanpHble cuctembl orcyera. [loHaTue cuibl, Macchl M umiyibca. OCHOBHOM
3aKOH JTMHAMUKH OCTYNATEIbHOTO IBUKEHUS.

3. 3aKkoHBI COXpaHEHHS B MEXaHHUKE. 3aMKHYTasi CUCTEMA. 3aKOHBI COXpaHEHUSI UMITYJIbCa
Y MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba omucaHus B3auUMOACHCTBHs. JIBHKEHHME dYacTHUIBI B OJHOMEPHOM
cTarmoHapHoM 1oJe. CBs3b MEXIY CUIION U MOTEHIIMAIBLHON SHEPTHEi.

5. OO6miee MoHsATHE O BOJHAX. XapaKTepUCTUKU Oeryiieil BomHbL. BomHoOBoe ypaBHEHHE
IUIOCKOM BOJIHEL.

6. Ilocrymarel JiiHmTeiiHa. 3amenneHue BpeMeHH. JIOpEHIEBO COKpalleHHe ATHHBI.
PensruBucrckue naBapuantsl. UHTEpBa.

7. MakpocucreMa. MUKpPOCOCTOSIHIE U MAaKpOCOCTOSHUE CUCTeMBbl. CTaTHCTUYECKHIA
noaxo1. [ToHsITHE BEpPOSATHOCTH U CPETHEN BETUYUHBI.

8. @OyHKIMS pachpeleNieHus CIy4ailHOM Benu4uHBL. PacrpeneneHue MOJEKYT 0
MIPOEKIUAM CKOPOCTEM.

9. Mopnens wuaeanpHOro rasza. JlaBneHwe © TeMmeparypa ¢ TOYKH 3pEHHS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU. Y PaBHEHUE COCTOSIHUA UACATBHOIO rasa.

10. ITpoGnema HEOOPAaTUMOCTH TEIUIOBBIX MPOLECCOB. DHTPOMHMS CUCTEMBI U €€ CBOICTBA.
Teopema HepHcra.

1 cemecTp




Kon
HWHJUKATOpa

WHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIC CpPeICTBa

11. Craructuueckuii Bec Mmakpococtosinusi. Cyrb HeoOpatuMocTi. CTaTUCTUYECKUNA CMBICIT
suTponuu. ®opmyna bonbimMana.

12. I'panunpl IpUMEHUMOCTH MOJENM HJICIBHOTO ras3a. YpaBHeHue Ban-nep-Baanbca.
N30TepMbl peasibHOTO rasa.

Hepeqeﬂb TEOPETHYECKHUX BOIIPOCOB K 3K3aMEHY.

2 cemecTp

1. Cunel B3auMOJENCTBUS B NpUpoje. DiekTpocrarnueckoe noje. 3akoH Kyrona.
HanpspkeHHOCTB 3eKTpocTaTnyeckoro noss. [Ipunnun cyneprnosunuu.

2. [Torennuann. Teopema 0 LUAPKYJIALUU BEKTOpa HaIPsDKEHHOCTU
IIEKTPOCTATUYECKOTO Mo CBSA3b MEXy HANPSKEHHOCTBIO U TIOTEHIUAJIOM.

3. Onexrpuueckuil Tok. [ImoTHOCTH TOKa. YpaBHEHUE HenmpepbhlBHOCTH. 3akoH Oma B
g depeHImaabLHoR Gopme.

4. Enunas npupoza snexkTpruueckoro 1 MaruutHoro noiist. [lone aeuxyierocs 3apsaa.
[TpyHIMI cynepno3uIMM MarHUTHBIX nosel. 3akoH buo-Casapa.

5. IToTOK M IUPKYJIALMS BEKTOpa MHAYKIMM MarHuTHoro mnoss. Teopema l'aycca u
TEOpeMa O LUPKYJISALHUN.

6. 3akoH anekTpomarHuTHOW wuHAykuuu Papanes. [Ipasuno Jlenna. Buxpesoe
AIIEKTPUYECKOE TOJIE.

7. Cucrema ypaBHeHM MakcBemia Kak 0000IIeHHE pa3pO3HEHHBIX —SBJICHUMN
AJIEKTPUYECTBA U MarHeTu3Ma. MaTtepuanbHble ypaBHEHUS.

8. CaoiicTBa YPaBHEHUI Makcsena. IIpenckazanue CYyILIECTBOBAHUSA
AIIEKTPOMArHUTHBIX BOJIH.

9. Crioco6b1  monsipu3anuu  ectecTBeHHoro cpera. [Ipusma Hukons. Bpamenue

IIJIOCKOCTH ITOJIAPU3alMU CBETA IMPH MPOXOKIACHUN YEPE3 ONITUICCKHU aKTUBHYIO CPEY.

10. IIkama 5>neKTpOMAarHUTHBHIX BOJMH. (OCOOEHHOCTH ONTHYECKOTO JHMaria3oHa.
[Tokazarenb NpeOMIICHUS CPEBI.

11. Cxewma IOnra mis Habmrogenust nHTepdepeHnd. BpemeHHast 1 mpocTpaHCTBEHHAS
KOTCPCHTHOCTD.




Kon
HWHJUKATOpa

WHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIC CpPeICTBa

12.  Senenwe mudpakumu. Hudpaknus Openenss u  Dpaynrodepa. I[IpuHiun
['toitrenca-dpenens.

Hepeqeﬂb TEOPETHYECCKHUX BOIIPOCOB K 3a4€Ty.

3 cemecTp

1. TernmoBoe m3nmyuenue tena. 3akoH Credana-bonmpivana. 3akoH cMmenieHus BuHa.
I'mnoresa I1nanka.

2. ®otonsl. [laBienue ceera. KopnyckyasspHO-BOJHOBOW JyaJu3M CBETA.

3. BonHoBble cBoiicTBa uactul. JlnuHa BOJIHBI A€ bpoiunsg. ODkcrepuMeHTaabHbIE
MOJTBEP K JIEHUS TUIIOTE3bI Jie bpoiins.

4. [Tpuniun HeompeneneHHocTH. CooTHouleHue HeomnpeneneHHocteil ['eiizenGepra.
OcoOeHHOCTH ITpoLiecca U3MEPEHUS B KBAHTOBOM MEXaHUKE.

S. dusnueckoe MCTOIKOBaHME BOJH A€ bpoiuia. BoiHoBas ¢yHkius u ee cBoiicTsa.
[110THOCTH BEPOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

6. OcHoBHasi 3ajaya KBAaHTOBOM MexaHMKHM. HecranmoHapHoe U cTalMOHapHOE
ypaBHenue lIpéaunrepa.

7. [TpoxoxxaeHne YacTHIIBI Yepe3 NOTEeHIaIbHbIN Oapbep. TyHHENbHBINH AP HEKT.

8. IInanerapnas wMoxpens aroma. llocrynmater bopa. KBantoBaHme 5sHeprum
BOJIOPOJIOTIO0OHON CUCTEMBI.

9. Vpasuenue llpenunrepa ans aroma Bojgopoaa. KBaHToBaHHe MOMEHTa MMITYJbCa.

[TpaBuna orbopa.

10.  Cnun snextpona. KBaHTOBbIE 4HciIa, OMUCHIBAIOIINE COCTOSTHUE JIEKTPOHA B aTOME.
KpatHoCTh BBIpOXKAEHUS SHEPreTnyecknx ypoBHed. [Ipunnum [laymnm.

11.  ITpuHIUN TOXKIECTBEHHOCTH OJIMHAKOBBIX YacThll. bo3oHbI 1 pepmuonsl. KBantoBbIe
pacnpeneieHusl.

12. CBobGoaHnble 51eKTpoHBI B MeTaiuie. DHeprust @epmu. 30HHAs TEOpUS TBEPBIX TEL.

13.  Macca u 3Heprusi CBSI3M aTOMHOTO sijipa. 3aBUCUMOCTh YIIEIBHOW YHEPTHUS CBSI3U OT
MaccoBoro yucia. ObosouedHas MoJelNb sSapa.

14. Tpu Buga B-pacnana. DHepreruueckuii cnektp P-uactuil. HelitpuHo.




Kon

WHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIC CpPeICTBa

HWHJIHUKaTopa
15. Knaccudukanus sneMeHTapHbIX YacThll. Jlentonsl. JlenToHHbIH 3aps.
16.  Anponsl. bapuonHslii 3apsa. KBapkoBast MOIeNIb aJIpOHOB.

OIIK-1.2 [TpumeHsieT METObI MOJEIINPOBAHUS U Ilpumepovl npakmuyeckux 3a0anuii:

MaTeMaTHYECKOTO aHaJIi3a JJIsl PeIICHHSI
3a/1a4 B Mpo¢ecCHOHATBHOU
JeSITeIIbHOCTH

1 cemectp

1. OnHopoaHblil cTepkKeHb Maccol M = 5 Kr, pacroyioKEHHbIH BEPTUKAIBHO, MOXKET
BpalIaThCs BOKPYT OCH, IPOXOMAAILEH Yepe3 ero BEpXHUM KOHel. B cpeinHy cTepKHs monanaer
Iyl Maccoit m = 10 r, JeTsas TOPU30HTAILHO CO CKOPOCThI0 v = 103M/c, M 3acTpeBaer B
HEM. OnpenenuTh KNHETHYECKYIO SHEPTUIO CTEPXKHS Cpa3y Iocie yaapa.

2. Yactmma maccel my; = 0,1 Kr, IBIXKYIIAsCA CO CKOPOCTBIO v = 3 M/c, UCHBITANIA
YIOPYroe CcOoyAapeHue ¢ IOKOMBIIEHWCA 4acTULEl maccbl m, = 0,2 kr. OnpenenuTts Kakyroo
KUHETHYECKYI0 SHEPTHUIO MpHOOpesa BTopasi 4acTUIa, €CIH IepBas OTCKOYMIIA O] MPSIMbIM
YIJIOM K CBOEMY IIEPBOHAYAIILHOMY HAIIPABIICHUIO.

3. PelsITHBUCTCKHMI DJIGKTPOH WMEEeT KHWHETHYecKyro dsHepruio T, = 0,34 MaB
Ormpenenuth CKOPOCTh, C KOTOPOil OH JBMKETCS. CUNTATh SHEPTHIO MOKOS IIEKTPOHA M, c? =
0,511 MaB.

4. Ompenenutb CKOPOCTh MOJEKYd a30Ta, MNpPH KOTOpOM 3HadeHHe (GYHKIUU
pacnipenenenus MakcBemna npu Temrepatrype T; = 400 K OyzneT TakuM ke, Kak W JJId
Temneparypsl T, = 500 K.

5. Vraekucnblii ra3 B konudyectse v = 0,8 Mojeil HarpeBaroT M300apUUYECKU TaK, YTO
ero o0bEM yBenuuuBaeTcs B N = 3,1 pasza. Onpeaenute U3MEHEHHE SHTPOIMHU B 3TOM IPOLIECcCe.

6. WneanbHBIN OHOATOMHBIH T'a3 COBEPIIACT UK, COCTOSIINNA U3 IBYX H30X0P U IBYX
uzorepM. HauOonbinas ¥ HauMeHbIIas TeMIIEpaTypbl IHMKJIAa cocTaBisioT T; = 400K u
T, =300 K, a Hambonpmuii o0beM B n = 4,5 pa3a MpeBHIIIacT HauMeHbIIHN. Onpenenurte
KO3 PUIIUEHT MOJIE3HOTO ASUCTBUS TAKOTO IUKJIA.

2 ceMecTp
1. KsagpaTHas mpoBOJIOYHAsl paMKa paclooXeHa B OJHOM IUIOCKOCTH C JJIMHHBIM
IIPSAMBIM IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapajuieabHbl npoBoay. [Io pamke u npoBogy
TeKyT onuHakoBble TOkU | = 1 kA. Onpenenuts cuny F, neHCTBYIOIIYI0 Ha pamKy, €Ciu
OnmoKaiiias K MpoBOAY CTOPOHA PAMKH HAXOJIUTCSl HA PACCTOSIHUU, PAaBHOM €€ JUIMHE.
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HWHJUKATOpa
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2. Konebarenbublii kKoHTYp uMeeT eMKocTh C = 10 Mx®, nunayktuBHOCTh L =25 M['H 1
akTuBHOe conpoTuBieHre R = 1 Om. Yepe3 ckoibko KojeOaHMH aMIUIMTyAa TOKa B 3TOM
KOHTYpE YMEHBIIUTCA B € pa3?

3. /lBa OeCKOHEYHO [UIMHHBIX HPAMBIX IPOBOJA CKPELIEHbI MO NpsAMbIM yrioM. Ilo
npoBojaM TekyT Toku |3 = 80A u |, = 60A. Paccrosaue dmexay npoBogamu paBHo 10 cM.
ONpeNeNUTh MAarHUTHYIO MHIYKIHIO B B TOuke, OJMHAKOBO YyAaJeHHOM oOT 000uX
MIPOBOTHUKOB.

4. KoHupl memu, cocToslied M3 IOCIEA0BaTEIbHO BKIIOUEHHBIX KOHJIEHcaTopa M
akTuBHOTO comnpoTtuBiieHuss R= 110 Om, moacoenvHWIM K TEPEMEHHOMY HAIPSKEHUIO C
aMIIUTYAHbIM 3HaueHueM Up = 110 B. Ilpu 3ToM aMIuiMTy1a ycTaHOBUBLIETOCS TOKA B LIETIH
Im = 0,50 A. Haiitu pa3HOCTb (ha3 MKy TOKOM U TI0JJaBA€MbIM HAIPSHKCHUEM.

5. Cger ¢ A1 = 589 HM nagaer HOpMaIBHO Ha AU(PAKIHOHHYIO PEUIETKY C TIEPHOJOM

d=25mMkm , cogepxamyto N = 10000 wmTpuxoB. HaiiTu yrjaoBywo MUPHUHY
JU(PPaKIIMOHHOTO MaKCUMyMa BTOPOTO MOPSIKA.
6. [Ty4ok ecTeCTBEHHOro CBETa MaJaeT Ha CUCTEMY M3 JBYX IOCJIEIOBATEIBHO

PaCTOJIOKEHHBIX TMOJIIPU3AaTOPOB, Yrol MEXAY IMJIOCKOCTSMHU TMPOIMYCKAaHUS KOTOPBIX

coctaBisier 30°. Koadduuuent mnorsoimieHuss mepBoro mojspusaropa cocrasiser 10%, a

BTOpOTrO — 20%. Kakas yacTh HNHTEHCUBHOCTHU CBETA MPOMIET Yepe3 3Ty ONTUYECKYIO CUCTEMY?
3 cemecTp

1. Yepnoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonpko pa3 yBennyuiach
oOmiasi TeruioBas 3Heprus, usiydaemas TteiaoM? Ha ckoinbko HM3MEHWIAch JJMHA BOJHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTHH U3JIY4YE€HUS U CLIEKTPAJIbHBIN COCTaB U3ITy4EeHUS?

2. OmpenenuTh HAUMEHBIIMHA  3a/epKUBAIOMIMN  MOTEHIMAN, HEOOXOIUMBIH  JUIs
MIpEeKpallleHUus] SMHUCCUU C TMOBEPXHOCTH (DOTOKATOAA, €CIM OH OCBEIIAETCS H3IyYEeHHEM C
JuinHOM BoaHbl 0,4 MKM, a KpacHas IpaHula 1js Matepuana karoaa pasHa 0,67 MKkM

3. ®otoH ¢ sreprueii 1 MaB paccesicss Ha cBOOOTHOM MOKOUBIIIEMCS AJIeKTpoHe. Haitn
KMHETUYECKYIO JHEPrUIO0 DJIEKTPOHA OTIA4M, €CJIIM B PE3yNbTAaTe€ PAacCesHUs AJMHA BOJHBI
¢dorona nzmeHmach Ha 25%

4. Tlpy JBWKEHUM YaCTHUIBI BJOJIb OCH X CKOpPOCTh €€ MOJKET OBITh ONpe/eleHa ¢
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TOYHOCTHIO (ommoOKoi) g0 1 cm/c. Haiitu HeonmpeneaeHHOCTh KOOPAMHATHI, €CITH YacTUIIeH
siBisieTcst: 1) anexTpoH, 2) npobunka maccoii 0,1

5. CoOctBeHHast (yHKIHMS, OIMMCHIBAIOUIAs COCTOSHHME MMKpPOYACTUIBI B OECKOHEYHO

y/n(x):Csin@x

riTyOOKOH MOTEHIMAIBHON sSiMe MUPUHON {, UMEeeT BHI I' . Ucnone3ys ycioBus
HOPMHUPOBKH, OMPENIEIUTH MOCTOSAHHYIO C.

6. Berumcnuth paguychl IEpBEIX TPEX OPOUT DIEKTPOHA B aTOME BOAOPOIA

7. Haiitu HanOONBIITYI0 U HAMMEHBIIYIO JJTUHBI BOJH cepu [lanieHna B criekTpe u3nydeHus

Bojopoaa. CpaBHUTHIIONYYCHHBIE3HAYCHUS C JNTMHAMUBOJIHBUAMMOTOM3TyYCHHS
192
8. IlepBoHauanbpHas Macca U30TONA UPUAMS 7 paBHA M =5 T, mepUOJ Morypacmana 75

cyrok. OnpezenuTe, CKOJIBKO siiep pacnazgercs 3a 1 cekyHay B 3ToM npenapate. CKOIbKO
aTOMOB 3TOTO Ipernapara octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTHBHOCTD
npernapara 3a 3To Bpems?

9. B meHTpe CONHIA MPOTEKAET TePMOSIEpHAs PEaKIHsl CHHTE3a T'elidsl U3 BOJIOpOJA, B
KOTOPOIA M3 4eThIPEX MPOTOHOB 00pasyercs spo He? i 1a mozutpona. SamuumresTypeaximio.
Kaxkueemegactuiipioopasyrorcst B Hel?

10. Kakoe xommuectBo U?® «Bbiropaer» 3a Tof B SZICPHOM PEAKTOPE C HIEKTPHYECKOMN
MotHocThio 1 'BT n k.1m.11. 38%? Cunrats, 4yTo pacnaj siaep ypaHa noj JeHCTBUEM TEIIOBBIX
HEHTPOHOB MPUBOAUT K 00OPa30BaHMIO H30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.




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

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

Iloxkazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA
— Ha OLEHKY «OTJUYHO» (5 OaUIOB) — pe3yJbTUPYIOLIMA PEUTHHI OOy4arolerocs JOJIKECH
coctaBisaTh 85 — 100% oT MakcuManbHOM CyMMbI 6ai1oB 3a cemecTp. OOy4daromuiics moka3piBaeT
BBICOKMH YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMAaTUYECKOE W
r1yOboKoe 3HaHue yueOHOro MaTepurania, CBOOOAHO BBIMOIHIECT IPAKTHUECKHUE 3aJaHusl, CBOOOTHO
ONEepUpPYyEeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMM IIPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHON
CJI0KHOCTH;

— Ha OIICHKY «X0pouoy» (4 Oamma) — pe3yabTHPYIOUIMH PEHTHHT OO0yYaromIerocs JOJDKEH
coctaBisaTh 70 — 84% oT MakcumalbHON cymMMmbl 0amioB 3a ceMecTp. OOydaromuiics A0KEH
MoKa3aTh CpPeAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHUS
OCBOEHBI, HO [IOMYCKAIOTCSI HE3HAUWTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIAHEHHS IPHU
AHATUTUYECKUX ONepalusiX, IepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTAaHIAPTHBIE CUTYAIIHH;

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 0amia) — pe3ylbTUPYIOIIUN PEHTHHT 00YJaromerocs
JoJKeH cocTaBlsATh 50 — 69% oT MakcuManbHOM cymMMbl 0amioB 3a cemecTp. CTyACHT AOKEH
MOKAa3aTh TOPOTOBBI YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIMH, TO €CTh OH JOJDKCH UMETh
3HAHUS HA YPOBHE BOCIPOU3BENICHUS U OOBSICHEHMs MH(OpPMALNY, UHTEIUICKTyalbHble HABBIKU
peuieHus TMPOCTBHIX 3a/ad; B XOAE€ KOHTPOJBHBIX MEPONPHUITHI JOMYCKAIOTCS OIIMOKH,
MPOSIBIISICTCS. OTCYTCTBUE OTNEIbHBIX 3HAHUI, YMEHHI, HABBHIKOB, OOYYAIOIIUIICS HMCIBITHIBACT
3HAYMUTENIbHBIC 3aTPYAHEHUS TPHU ONEPUPOBAHUN 3HAHUAMH U YMEHUSIMH IPU UX MEPEHOCE Ha
HOBBIC CUTYAIUU.

— Ha OLICHKY «HEY/IOBJIETBOPUTEILHO) (2 Oamia) — pe3yabTUPYIOIINI PEHTHHT 00yYarOIerocs
cocrapisieT MmeHee 50% OT MakCUMaJbHOM CyMMBbl OaJlJIOB 3a CEMECTp Pe3yabTaT O0y4YeHUs He
JOCTUTHYT, KOMIIETEHIIMA HE C(OPMHUPOBAHBI, CTYJAEHT HE MOXET M0Ka3aTh 3HAHMs Ha ypOBHE
BOCITPOM3BCACHUS U 00BSICHEHHUS I/IH(l)OpMaHI/II/I, HC MOXCT ITOKa3aTb MHTCIJICKTYAJIbHBIC HAaBBIKU
peIIeHNs IPOCTHIX 3a1ay.

— Ha OIICHKY «HEeYJAOBJIETBOPUTEJbHO» (1 Oamn) — oOyJarouuiicss He MOXET MMOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXKET I[0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

— Ha OICHKY «3auTeHo» (3-5 OamioB) — oOydaromuiics TMOKa3biBacT CHOPMUPOBAHHOCTH
KOMIIETSHIINI, HAIMYUE TBEPABIX 3HAHUI MPOrPaMMHOTO MaTepHala, IPaMOTHOE U JIOTHYECKOe
U3JI0KCHWE MaTepuana TpHh OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, YBEPEHHO
UCIIPABIIIEMbIE TTOCIE JTOMOIHUTEIBHBIX BOIPOCOB, MPABUIIbHBIE JACUCTBUS MPHU JEMOHCTPALUU
YMEHUI U HAaBBIKOB.

— Ha OLICHKY «He 3a4TeHo» (1-2 Oamia) — 00yJarouiics MOKa3bIBACT, YTO PE3YJIbTAT O0yUCHHS
HE JOCTHTHYT, KOMIIETCHIINA HE C(HOPMHUPOBAHBI, HE MOXET NPEABIBUTH 3HAHUS Ha ypPOBHE
BOCIIPOU3BECHUS U OOBSICHEHUS MH(OpPMALMHU, JaKe C IMOMOIIbI0 HABOASIIUX BOIPOCOB, HE
CIOCOOEH MPOJEMOHCTPUPOBATH YMEHUS M HABBIKH MTPH PEIICHUHN MPOCTEHITNX 3a/1ad.



