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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acenannu Kapenpsl Duszuku

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonarymun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu oCBOGHUSI TUCHUIUIUHBI «DU3UKay SBISIIOTCS: OBNaZieHHEe 0a30BbIMU
3HAaHUSAMH, METOJIAMU aHAJIU3a U MOJICIIMPOBAHMSI B KIIACCHYECKOW U COBpEMEHHOM (pusmke
JUIS YCTIEITHOTO (POPMUPOBAHUS U Pa3BUTHI 001IePO(hecCHOHATBHBIX KOMIIETEHIIUN B
00JacTi MEXaTPOHHBIX CUCTEM B aBTOMAaTU3UPOBAHHOM IIPOU3BOJICTBE.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnnna du3nka BXOAUT B 00513aTENBHYIO 4aCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOTrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUIUIMH/ IPAKTUK:

«Duzukay, «Matemarukay, «MHpopmaTuka» Ha 6a3e cpeHero (IIOTHOr0) 00ILIero
oOpa3oBaHUs.

3HaHus (yMEHUs, BIIAJICHNUS ), TOTyYCHHbIE IPU N3YYEHUH JAHHOMN TUCIUIUTUHEI
OyayT HeOOXOAUMBI [T U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

TeopeTnueckas MexaHHKa

VHHOBaIIMOHHBIE HAIIPABJICHUS B MEXaTPOHHUKE

TexHuueckas MexaHHKa

I'mppomexanuka

DNEeKTPOTEXHUKA U 3JIEKTPOHUKA

Ou3nuecKrue OCHOBBI AIEKTPOHUKH

Teopust aBTOMaTHUECKOTO YIIPABICHUS

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbrare ocBoeHUS AUCUUILIMHBL (MOAYs) «Du3nka» 00ydarouuiics 10KeH
00JIazaTh CIEAYIONIMMU KOMITETCHIHSMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

OIIK-1 CriocobeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTEeMaTHYECKOI0 aHAJIM3a U MOJIEJIMPOBAHUS B IPOPECCHOHATBHON AESITEIbHOCTH;

OIIK-1.1 Pemaer ctannapTHbie IpodecCHOHATbHBIE 33Ja4l ¢ IPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM
OIIK-1.2 IIpuMmeHseT MeToABI MOACIIMPOBAHNS U MATEMATHYECKOTO aHAIN3a JUIs

penieHus 3a1a4 B npo(hecCHOHATBbHON ACSITEIHHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABISIET 15  3aueTHbIX enuuul 540 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 315,1 akaz. yacos:
— aynurtopHas — 305 akaj. 4yacos;
— BHeayauTopHas — 10,1 akan. 4acos;

— camocTosTenbHas pabota — 153,5 akaj. 4acos;
— B (popme npakTudeckoil moaroToBku — 0 akaj. yac;

— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

d)opMa aTTeCTaluu - 3K3aMEH, 3a4€T C OHCHKOﬁ

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.
3aH. 3aH.

IPaKT.

CaMocrosTenbpHas

paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

dopma TeKyILero
KOHTPOJIS
yCIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIICTCHIIHH

1. Mexanuka

1.1 Kunemaruka
MOCTYNAaTEeIFHOTO 1
BpAIaTEILHOTO TBAKEHISI

- IOATOTOBKA K
CEeMUHapCKOMY U
MIPaKTHIECKOMY
3aHATHIO
(mpopabotka
JIEKIINK);

- pereHue
WHIUBHUAYaIbHBIX
3ajad;
CaMOCTOSITETIbHOE
HU3y4YeHUe
yueOHOil u
Hay4YHOM
JIUTEPATYPHI;

- IpOBEpKa
UHJUBUAYAIBHBIX
3ama4d No 1, Ne 2
- cemuHap Ne 1;

OIIK-1.1,
OIIK-1.2

1.2 Ilnnamuka
MOCTYMATEIBHOTO U
BpaIIAaTEIbHOTO ABHKCHHUS

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
HPaKTHIECKOMY

3aHATUIO
(mpopaboTtka
JIeKINR);

- MOATOTOBKA
oT4era o
71a00paTOpHOI
paborte;

- pereHne
WHIUBHAYaIbHBIX
3ajad;
CaMOCTOSTETbHOE
u3ydeHune
yueOHOIt u
Hay4YHOU
JIUTEPATYPHI,

- maboparopHas
pabora Ne 4;

- IpOBEpKa
HHIUBUIYATbHBIX
3agau Ne 3
- cemuHap Nel;

OIIK-1.1,
OIIK-1.2




1.3 3aKoHBI COXpaHEHUS B
MeXaHHKe

- TIOTOTOBKA K
1a60paTOpHOMY,
CEMHHApPCKOMY H
HPaKTHIECKOMY

3aHATHIO
(mpopaboTka
JIeKIni);

- TIOJITOTOBKA
oT4eTa o
1abopaToOpHOI
pabore;

- pemreHne
UHINBHIYaIbHBIX
3aj1au;
CaMOCTOSITENbHOE
n3ydeHue
yueOHO# 1
HayJHOU
JNTEPATypEI;

- nabopaTopHas
pabota Ne 1;

- -IpOBEpKa
MHIWBHIYaIbHBIX
3aga4 Ne 4;

- cemuHap Ne2;

OIIK-1.1,
OIIK-1.2

1.4 Mexanuueckue
Ko0JIeOaHHS U BOJIHBI

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHATHIO
(mpopaboTka
JIeKIHHN);

- IOATOTOBKA
oTyera o
11ab0paTOPHBIM
pabotam;

- peneHue
WHIUBUAYATbHBIX
3aj1ay;
CaMOCTOSITENEHOE
n3ydeHue
yueOHOil u
Hay4IHOM
JIUTEPATYypHI,

- nabopatopHbIe
paboter Ne 5, Ne 7
- -IpoBepKa
WHUBUAYaTbHBIX
3amad Ne 5, Ne 6;
- cemuHap Ne 3;

OIIK-1.1,
OIIK-1.2

1.5 PenstuBuCTCKAS
MEXaHHKa

- HOATOTOBKA K
MIPaKTUYECKOMY
3aHATHIO
(mpopaboTtka
JIEKIHHN);

- pereHue
WH/IMBUTYAJIbHBIX
3azad;
CaMOCTOSITEIbHOE
H3y4YeHHE
yueOHOI u
Hay4YHOU
JUTEPATYPHI,

- -TIpOBEpKa
WHANBUAYAIbHBIX
3amay Ne 7;

OIIK-1.1,
OIIK-1.2

HWroro no pazaeny

24

22

24

24

2. MonekymsipHasi pu3nka u
TEPMOANHAMHKA

2.1 MonexynsipHo-
KHHETUYECKas TCOpUs U
OCHOBBI CTATHCTHYECKON
(m3ukm

- IToaroroBka x
nmabopaTopHOMY,
CEMHHAPCKOMY U
MPAaKTUYECKOMY

3aHATHIO;

-maboparopHas
paborta Ne 11;
-IpoBepKa
WHJIMBUIYaTIbHBIX
3aga4 Ne§, Ne 9

OIIK-1.1,
OIIK-1.2




-[OJITOTOBKA
oTyera Mo
nabopatopHoOn
pabore;
-perreHne
WHUBUAYaTbHBIX
3aj1ad;
CaMocTosTenbHOS
n3ydeHue
yueOHOI 1
HayJHOU
JIUTEPATYPHI,

-cemuHap Ne 4

2.2 TepmouHaMUKa

4,2

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PAKTHIECKOMY
3aHSTHIO
(mpopaboTka
JIeKIHN);

- IOAATOTOBKA
oT4eTa 1o
11a00paTOPHBIM
paborawm;

- pereHne
WHIUBUAYaATbHBIX
3aj1ay;
CaMOCTOSTEBHOE
n3ydeHue
yueOHO# 1
Hay4HOU
JUTEPATYPHI;

- nabopatopHsbIe
pabotsr Ne 14, No
15
- -TIpOBEpKa
MHIUBHIYaJIbHBIX
3agad Ne 10, Ne 11,
Ne 12;

- ceMuHap Ne 5;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

12

14

12

8,2

3. DK3ameH

3.1 Dx3amen 3a 1 cemecTp

DK3aMeH

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

HWroro 3a cemectp

36

36

36

32,2

OK3aMCH

4. DneKTpOMarHeTu3M

4.1 DnexTpocraTuKa

- OATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTUYECKOMY
3aHATHIO
(mpopaboTtka
JIEeKINR);

- IOATOTOBKA
oTyera o
71a00PaTOPHBIM
pabotam;

- pereHne
WHIUBHAYaIbHBIX
3ajad;
CaMOCTOSITENEHOE
U3y4YCHHE
yueOHOI 1
Hay4HOU
JIUTEPATYPHI,

- maboparopHas
pabota Ne 21, 26
- -TIpOBEpKa
HUHIUBUIYATbHBIX
3amad Ne 1, 2
- cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2




4.2 TToCTOSIHHBIN TOK

4,2

- IOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IPaKTHIECKOMY

3aHATHIO
(npopaboTka
JIeKIHK ),

- TIOJITOTOBKA
oT4eTa o
1a60paTOPHBIM
paboTam;

- pelieHue
HMHIWBHIYaIbHBIX
3aj1au;
CaMOCTOSITENbHOE
n3ydeHue
yueOHO U
HaY4YHOU
JUTEpaTypBI;

- 1aboparopHas
pabora Ne 24
- MpoBepKa
VHIUBHUAYaJTbHBIX
3amaq Ne 3,
- cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2

4.3 MaraurocraTuka

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHSITHIO
(npopabotka
JIeKIHK);

- IOAATOTOBKA
oT4eTa 1o
1abopaTopHBIM
paborawm;

- perieHne
WHUBUAYaIbHBIX
3aj1ay;
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM U
HAay4YHOU
JIUTEPATypPHI;

- 1aboparopHas
pabota Ne 28
- MpoBEpKa
MHIUBHIYaJIbHBIX
3ama4 Ne 4,
- cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

4.4 DnexTpoMarHuTHast
WUHILYKIIHS.
OneKTpoMarHUTHbIE
kosiebanus. [lepemeHHbIi
TOK

- OATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHATHIO
(popaboTka
TeKIni);

- IOATOTOBKA
oT4eTa Mo
71a00paTOPHBIM
pabotam;

- pereHune
MHIUBHIYaIbHBIX

3ajad;
CaMOCTOSITENBEHOE

U3yUYCHHE
yueOHOI U
Hay4YHOU
JIATEPaTyphl;

- 1aboparopHas
pabora Ne 27, 28
- mpoBepKa
HHIUBUIYaIbHBIX
3amay Ne 5, Ne 6,
- cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

HWroro no pazaeny

16

20

20

22,2

5. BoaHoBas onTHka




5.1 DnexTpoMarHuTHOE
nosne. DJIeKTPOMarHUTHbIE
BoJIHEIL. BostHOBast mpupoa
CBeTa.

4.4

- MOJITOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHUIO
(mpopaboTka
JIeKIni);

- pereHne
WHIUBUAYAIBHBIX
3aj1ad;
CaMOCTOSTENbHOE
n3ydeHue
yueOHOI u
HayJHOU
JUTEPATypBI;

- IpOBEpKa
VHIUBUIYaTbHBIX
3aga4 Ne 7;

- cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2

5.2 B3aumoencTBe cBeETa
¢ BemectBoM. [lomspuzarus
cBeTa

3,7

- IOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHAPCKOMY U
PaKTUIECKOMY

3aHATUIO
(mpopaboTtka
TIeKInN);

- TIOJTOTOBKA
oT4era o
11a00PaTOPHBIM
pabotam;

- pereHue
UHINBHIYaIbHBIX
3aj1ad;
CaMOCTOATENBHOE
u3ydeHue
yueOHOI u
Hay4HOM
JHUTEPATYPEI;

- 1aboparopHas
pabora Ne 35
- MpoBepKa
WHUBUAYaJIbHBIX
3amad Ne 8,
- cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2

5.3 NnTepdepenuus ceera

- MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
PAKTHIECKOMY
3aHSITHIO
(mpopaboTka
JIEKIHHN);

- IOATOTOBKA
oTyera no
J1a00paTOPHBIM
pabotawm;

- pereHne
WHIUBUAYATbHBIX
3az1ad;
CaMOCTOSITENbHOE
n3y4YeHUe
yueOHOI u
Hay4HOU
JIMTEPaTypHI,

- 1aboparopHas
paborta Ne 32
- MpoBEpKa
WHIVBHIYaTbHBIX
3aa4 Ne 9,
- cemuHap Ne 10;

OIIK-1.1,
OIIK-1.2

5.4 Tndpaxius ceera

- IOJATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAaKTUYECKOMY
3aHATHIO
(mpopaboTtka
JIEeKINR);
- IOATOTOBKA

- 1aboparopHas
paborta Ne 34
- IpOBEpKa
HHIMBUIYaTbHBIX
3amgad Ne 10,
- cemuHap Ne 10;

OIIK-1.1,
OIIK-1.2




oT4eTa 1o
nabopaTopHBIM
pabotam;

- pemeHue
WHIUBHUAYaTbHBIX
3aj1ad;
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM U
Hay4YHOU
JIUTEPaTyphI;

Uroro no pazneny

18

14

14

16,1

6. DK3amMeH

6.1 Dx3ameH 3a 2 cemecTp

DK3aMeH

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

Hroro 3a cemectp

34

34

34

38,3

OK3aMCH

7. KBaHTOBas OnTHKA

7.1 KBanToBas onTHKAa.
DKCTIepUMEHTATHHOE
MOJITBEPKICHUE KBAHTOBOM
MPUPOJIBI CBETA

13

- MOJIrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO
(npopabotka
JICKITUH ),

- IOAATOTOBKA
oTdYeTa Mo
1abopaTopHBIM
paborawm;

- perieHne
WHIUBHIYaTbHBIX
3aj1ay;
CaMOCTOSITEBHOE
n3ydeHue
yueOHOM U
HAay4YHOU
JATEPaTypHI;

- nabopaTopHas
pabota Ne 36, Ne 37
- MpoBEpKa
MHIUBHIYaJIbHBIX
3agady Ne 1,2, 3
- cemuHap Ne 11;

OIIK-1.1,
OIIK-1.2

HWroro no pazaeny

13

8. KanToBas ¢usuka u pusuka

aroMa

8.1 DieMeHThl KBAaHTOBOM
MEXaHUKHU

17

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
PAKTHIECKOMY

3aHATHIO
(mpopaboTtka
JIeKIHK);

- IOJITOTOBKA
oT4eTa o
71a00paTOPHBIM
pabotawm;

- perieHne
MHIVBHIYaTbHBIX
3amad;
CaMOCTOSITENBEHOE
U3y4YCHHE
yaeOHOU 1

- mabopatopoHast
pabota Ne 41, 42
- IpOBEpKa
HUHIUBUIYATbHBIX
3aga4y Ne 4, 5
- cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2




HayJHOU
JUTEPaTypBI,

8.2 dusuka aroMa

17

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHSTHUIO
(mpopaboTka
JIEKINH);

- IOATOTOBKA
oTyera o
n1ab0paTOpHBIM
pabotam;

- pemeHue

WHUBUAYaITbHBIX

3aj1ad;

CaMOCTOSITENEHOE

n3ydeHue
yueOHO# 1
Hay4HOH
JIUTEPATYPBI;

- nabopatopHas

- IpOBEpKa
WHIUBHUIYaTbHBIX
3amad Ne 6

- cemuHap Ne 13,
14;

pabota Ne 41, Ne 42

OIIK-1.1,
OIIK-1.2

DneMeHThI (PU3UKH
TBEPIOro Tea.

8.3 KBanToBas cTaTUCTHKA.

14

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO
(mpopaboTka
TIeKInN);

- IOATOTOBKA
oTyera o
11ab0paTOPHBIM
pabotam;
CaMOCTOSITEBHOE
n3ydeHue
yaeOHOU 1
Hay4HOU
JUTEPATYPHI;

- 1aboparopHas
pabota Ne 44
- cemuHap Ne 15;

OIIK-1.1,
OIIK-1.2

HWroro no pazaeny

21

19

48

YaCTHI]

9. ®u3uka spa u dIEeMEHTapHBIX

9.1 ®usnka aTOMHOTO Apa.

PaZ[I/IoaKTI/IBHOCTI:

10

16

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PAKTHIECKOMY
3aHSTHUIO
(mpopaboTtka
JIEKINK);
- IOJITOTOBKA
oTyera o
71a00PaTOPHBIM
pabotawm;
- perieHne
WHIUBUAYaIbHBIX
3a1ad;
CaMOCTOSITENBEHOE
U3y4YCHHE
y4aeOHOI 1
Hay4HOU
JIUTEPATYPHI,

- mabGopaTopHas
pabora Ne 51, 53
- mpoBepKa
MHIVBHIYaTbHBIX
3aga4y Ne 7, 8

- cemuHap Ne 16;

OIIK-1.1,
OIIK-1.2




9.2 Ousnka 37eMeHTapHBIX
YaCTHIL U COBPEMEHHas
KapTHHA MUpa

- IOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IPaKTHIECKOMY

3aHATHIO
(npopaboTka
JIeKIHK ),

- TIOJITOTOBKA
oT4eTa o
1a60paTOPHBIM
paboTam;

- pelieHue
HMHIWBHIYaIbHBIX
3aj1au;
CaMOCTOSITENbHOE
n3ydeHue
yueOHOil u
HaY4YHOU
JUTEpaTypBI;

- 1aboparopHas
pabora Ne 51, 53
- mpoBepKa
VHIUBHUAYaJTbHBIX
3aga4 Ne 7, 8
- cemuHap Ne 16;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

11

12

22

Wroro 3a cemectp

38

38

19

83

3a0

HToro o aucumruimHe

108

108

89

153,5

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOT0 00Y4YeHHUs, HHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOIOTUN OPHEHTUPYIOTCS HA OpPraHU3aIHIo
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyACHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WLUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTD CTYJIeHTa HOCUT B TaKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIEKIIUs - OCIeI0BaTeIbHOE U3JI0KEHHE MaTepHala B
JTMCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

CemuHap — 6ecenia mpenogaBaresst U CTYIEHTOB, 00CYXK/IeHUE 3apaHee
MOITOTOBJICHHBIX COOOIICHUH IO KaXKJOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHAyeMOoi 0053aTeNbHON U TOTOTHUTENLHON TUTEPATYPHI.

[TpakTHyeckoe 3aHsATHE, MOCBALICHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpollecca,
KOTOpasi mpe/roiaraeT mocTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallUi Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
CTYJCHTOB.

®opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHIA TPOOIEMHOT0 0O0yYeHUSI:

[TpoGiieMHas TeKIuUs — U3NI0KEHUE MaTepuaa, Ipenosaramiiee NoOCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE Pa3IMUHbIX HAYYHBIX MOJIXOA0B,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHbIE C PA3IMUHBIMU MOJIENIIMU UHTEPIIPETAL[IH
M3y4aeMoro Marepuara.

[TpakTryeckoe 3aHsATHE B POpPME MPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyromiei ot
CTY/IEHTa IPUMEHEHHS KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

3. VIHTepaKTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTeIbHOrO Mpoliecca,
KOTOpas Mpe/rnosaraeT akTHBHOE M HEJIMHEHHOEe B3aUMOIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yIbTaTa.
Hapsiny co cneunanu3upoBaHHBIMU TEXHOJIOTHSIMU TAKOTO POJA MPUHIUIT HHTEPAKTUBHOCTH
IIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
HHTepakTUBHOCTH MO/Ipa3yMeBaeT CyObEeKT-CyObEKTHbIE OTHOIIEHHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBaIOLIeHCs
MH(POPMALMOHHO-PECYPCHON CPEIbl.

@DopMbI YUeOHBIX 3aHATHH C UCIIOJIIb30BAaHUEM CIEIIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUS (M3JI0’KEHHE MaTepHalia ¢ 3apaHee
3a-TUIAHUPOBAHHBIMH OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CeMuHap-IuCcKyccus — KOJTICKTHBHOE 00CYKICHHE KaKOT0-JTH00 CIIOPHOTO BOTIPOCa,
pOOIIEMBI, BBISIBIICHHE MHEHUH B TpyIIe (MEeXTPYIIIOBOM TUAIIOT, TUCKYCCHS KaK CIOp-
JTAAJIor).

4. NadopmManinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHN —
opraHu3aIys 00pa3oBaTEIBHOTO MPOIECCca, OCHOBAHHAS HA TPUMEHEHUN
CTIEIMATM3UPOBAHHBIX MIPOTPAMMHBIX CPEJl U TEXHUIECKUX CPEICTB paboThI ¢



uHpopMaImen.

@DopMBbl YUEOHBIX 3aHATHH C UCIOJIb30BaHUEM WH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHUIA:

Jlekuus-Bu3yanusanus — U3J10KECHUE COACPIKAHUS COITPOBOKIAAETCS MPE3ECHTALIMEN
(memoHCTparueit yaeOHBIX MaTEpUaIOB, IPEICTABICHHBIX B PA3JIMYHbBIX 3HAKOBBIX
CUCTEMaX, B T.4. HJUTFOCTPATUBHBIX, TPAQUUECKUX, ayJAHO- H BHICOMATCPUAIIOB).

[TpakTrdeckoe 3aHsATHE B (OopMe MPE3CHTALUN — PEACTABIICHUE PE3YIHTaTOB
MPOEKTHOM WJIM UCCIEA0BATEIBCKOMN AEATEIBHOCTH C UCIIOJIb30BAHUEM
CHEeIUATU3UPOBAHHBIX POTPAMMHBIX CPE/I.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroImIMXCs

ITpencraBieHo B npuioxeHuu 1.

7 OueHo4YHbIe CPeCTBA J1JIA IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1.CaBenbe, U. B. Kypc o0ieit ¢pusuku : yuedbnoe nocodue : B 3 tomax / 1. B.
CagenbeB. — 16-e uzn., crep. — CankTt-IlerepOypr : Jlanb, 2020 — Towm 1 : Mexanuka.
MonekynspHas ¢puzuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr :
AJIEKTPOHHBIN // JlaHb : aekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/142380 (nara obpamienus: 19.04.2023). — Pesxxum poctyna: s
aBTOpU3. MOJIL30BATENECH.

2. Casenbes, 1. B. Kypc o6mieii puszuku. B 3 T. Tom 2. DIeKTpUUYECTBO U MarHETU3M.
Bonubl. Ontuka : yae6HOe mocodue s By3oB / U. B. CaBenbeB. — 16-¢ usn., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — Tekcr :
ANEeKTPOHHBIH // JIaHb : 3JIeKTpOHHO-OMOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339 (nara obparienus: 19.04.2023). — Pexxum goctyma: s
aBTOPH3. IIOJI30BATEIIEH.

3. Cagennes, U. B. Kypc o6mieit pusuku. B 3-x T1. Tom 3. KBanToBas onrtuka.
AtomHast pusuka. @usuka TBepOro Tena. Puznka aTOMHOTO Apa U AIEMEHTaPHbIX
ygactuil / W. B. CaBenbeB. — 14-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 320 c.
— ISBN 978-5-507-47045-7. — Tekcrt : anekTpoHHbIH // JIaHb : 251eKTpOHHO-OnOImoTeyHas
cucrema. — URL: https://e.lanbook.com/book/322505 (nara obparmenus: 19.04.2023). —
Pesxxum nocTyna: st aBTOpHU3. TTOJIb30BaTENEH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Jemumauenko, B. Y. ®usuka : yueonnk / B.U. demuauenxo, 1.B. Jlemunuenko. —
6-e u3n., mepepad. u gomn. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlomn. Marepuaibl
[DmexTponHEIi pecypc]. — (Bricmee oopa3osanue: bakamaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1913243 (nata
obpamenusi: 19.04.2023). — Pexxum mocTyma: 1Mo moAnucKe.

B) MeToauyecKkue yKa3aHus:

1.  Mexanuka. [TocoGue o moaroToBKe U BHIMOJTHEHHUIO J1a00paTOPHBIX padoT :
yueOHoe rmocobue [11st By30B| / Maruutoropckuii roc. Texuudeckuil yu-T um. I'. M. Hocoga.
- Maraurtoropck : MI'TY um. I'. WM. Hocoga, 2021. - 1 CD-ROM. - 3ari. ¢ TuTyI1. 3KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN 978-5-9967-
2124-5. - TekcT : PIEKTPOHHBIN.

2. Koukun 1O. I1. MonekynspHas pusnka u TepMoIMHaMUKa: TOCOOHE 10
MOATOTOBKE U BBITTOJIHEHHIO JTA0OPATOPHBIX paboT : yueOHoe mocodwue [ By3oB] / FO. I1.
Kouxkun, U. 0. borauesa ; Maruutoropckuii roc. rexuudeckuii yu-t um. I'. M. Hocosa. -



Marnutoropek : MI'TY um. I'. M. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ TuTyI. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-
2518-2. - TekcT : 3IMEeKTPOHHBIN.

3. Beuepkun M. B. DnexTpocTaTika 1 TOCTOSHHBINA TOK : IpakTukym / M. B.
Beuepkun, O. B. Kpusko, E. B. Makapuesa ; MI'TY, UH-T 3HepreTuku u aBromatuku, Kag.
¢usuku. - Marauroropck : MI'TY, 2012. - 1 anektpon. onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - Tekct : 31eKTpOHHBIH.

4. Beuepkun M. B. Llenu nocToSHHOTO TOKA: MPAKTUKYM IO (pu3HKe : yueOHOE
nocobue [ By3oB] / M. B. Beuepkun, O. B. Kpusko ; MarHuToropckuii roc. TeXHU4ECKUI
yH-T uM. I'. Y. HocoBa. - MaruauToropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. -
3ari. ¢ TuTya. 3kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5-9967-2300-3. -
TekeT : ANEeKTPOHHBIN.

5. CaBuenko 1O. U. ITepemennslii TOK : 1aboparopHbiid paktukym / FO. 1.
Casuenko, O. H. Bocrpoknyroa, H. 1. Mumenesa ; 1O. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1 asiekTpoH.
onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekcT : ANEeKTPOHHBIN.

6. du3uka TBEPOro Tela, aTOMa U aTOMHOTO s/Ipa : yueOHoe nocodue [ st By30B] /
C. A. byrakos, JI. M. Joarymun, M. A. Jlucosckas, B. B. MaBpunckuii ; Marautoropckuit
roc. rexuudeckuil yH-1T uM. I'. WI. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019.
- 1 CD-ROM. - 3arx. ¢ tutyn. skpana. - Coxepik.: Jlaboparopusie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TekcT : ANEeKTPOHHBIN.

7. Koukun 0. I1. Coopuuk 3agau no ¢pusuke : npaktukyM / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-
1162-8. - TekcT : IICKTPOHHBIMN.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammMHoe odecnevyenue

Haumenosanue .
1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 0eccpovHO
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
Adobe Reader cB00OIHO pactpocTpansemoe [10 OeccpouHo
bpaysep Mozilla
Firefox cB00O0aHO pacmpocTtpansemoe [10 6eccpouHo
Bbpaysep Yandex |cBoOoaHo pacmpoctpansiemoe [10 0eccpovHO
FAR Manager cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBanme xkypca CchlIKa

DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJ1s1)

MaTepHaHBHO-TeXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



Y4eOHble ayAUTOPUH TS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA
OcHateHue ayIuTopuu:
MynbTUMEINITHBIE CPEJCTBA XPAHCHHUS, TIEpeIaud U MPeICTaBICHUS HH()OPMALIUH.

VYueOHast ayuTopus AJisl IpOoBeAeHUsI TabopaTopHbIX pa-00T: JlabopaTopus «
MexaHuK#, MOJIEKYJISIPHON (U3UKH U TEPMO-TUHAMUKID)

OcHaleHue ayTuTOpuu:

JlaBopaTopHble YCTaHOBKH, U3MEPUTENIbHBIE TPU-00PHI AJIs TPOBEACHUS
71a00paTOPHBIX padoT:

1. bannmucTnyeckne MasiTHUKH.

2. Mastauk O6epbeka.

3. ®u3n4ecKuil MasiTHUK.

4. locka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS paclpeiesieHUs] TEPMOAJIEKTPOHOB IO
MOJIYJIIO UX CKO-POCTH.

6. JlaGopaTopHasi ycTaHOBKa JJisl ONpeiesieHus ToKa3aTesel aanadaThl Y METOIOM
Krnemana u /Iezopma.

7. JlaGopaTopHasi ycTaHOBKA JJIsi TPOBEPKU 3aKOHA BO3PACTAHUS YHTPOIIHH B
npouecce nuddy3un razoB Ha MO MEPEMEIIUBAHMS IAPOB.

8.JIaGopaTopHasi ycTaHOBKA JJIsl IPOBEPKHU 3aKO-HOB BO3pACTaHUS SHTPOIINU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHast isl U3y4eHHs 3aBU-CUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopaTopHas AJis UCCIETOBaHMs TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nabopatopHas AJis ONpeesieHUs] yHUBEPCAIbHON Ta30BOM
noctostHHOM "M®-OI'TI-M".

12.Cren n1abopaTopHbIil ra30BbIE IPOLIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

VYyeOHast aynuTopus A TPOBEAeHHS TabopaTopHbIX pa-60T: JlabopaTopus
«DNEKTpUYE-CTBA U OTITUKI)

OcHaleHue ayTuTOpuu:

JlabopaTopHble YCTaHOBKH, U3MEPUTENNbHBIE TPU-00PHI AJIs TPOBEACHUS
1a00paTOpHBIX PadOT:

1.JIabopaTopHas ycTaHOBKA JUIsl UCCIIEIOBAHUS DIIEKTPOCTATUIECKOTO OIS C
MTOMOIIBIO OJIMHAPHOTO 30H/A.

2. YcTaHOBKa JUIS NIYHTHPOBAHUS MIJUTHAMIIEP-METpa.

3. YcraHoBKka j1abopaTopHasi sl OnpeesieHHsI MHAYKTHBHOCTH COJICHOUA U
MarHUTHOM TPOHUIIAEMO-CTH.

4. YcraHOBKa JJabOpaTopHast U U3YUSHHsI Pe30-HaHCA HATIPSKCHUN U OTIPEICIICHUS
WHIYKTUBHOCTH

5. JJaGoparopHasi ycTaHOBKa JUIsl U3YYEHUS JITMHBI CBETOBOM BOJHBI H XapaKTEPUCTHK
TU(PPAKIIUOHHON PEIICTKH.

6. JJaboparopHasi ycTaHOBKa JUIsl OTIPEICTICHUS Paiuyca KPUBU3HBI JIUH3BI U JUTHHBI
CBETOBOM BOJIHBI C IIOMOIIBIO KoJien, HeroToHa.

7. JlabopaTopHasi yCcTaHOBKa JJIsl OTpeieNieHUs] KOHIICHTPAI[UN paCTBOPOB caxapa U
MTOCTOSIHHOM Bpa-IIeHUS.

8. ICTOYHMKY MUTAHUS ITOCTOSHHOTO TOKA.

9. Marasun emkocreir Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unnykruBaocteid Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.



13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.
16. Ioaspumerp CM.

17.MepuTenbHbI HHCTPYMEHT.

YueOHast ayTuTOpus AJisl IpoBeAeHUsI TabopaTopHbIX pa-00T: JlabopaTopus «AToma,
TBEP-II0TO TeNa, SIpa»
OcHaleHue ayTuTOpuu:
JlaBopaTopHble YCTaHOBKH, U3MEPUTENIbHbBIE TPU-00PHI AJI TPOBEACHUS
71a00paTOPHBIX padoT:
1.JIaboparopnas ycranoBka mis "M3ydenust BHemHero gorosddexra'.
2. YcTaHOBKa 7151 U3y4€HUs CIIEKTpa aToMa BOAO-POJia U ONPECIICHUS TOCTOSHHOM
PunGepra.
. YcTraHoBka 1abopaTtopHasi IS OnpeieJeHusl MoTeHIHala BO30YKIeHUs rasa.
. YcTaHoBKa J71s1 oIpeieieHusl ITMHBI poOera 4acTHI] B BO3AyXE.
. Usmeput.ckopoctu cuera YUM2-2.
. Monoxpomaropst MYM-1.
. Mynstumetpst APPA 205, 207.
. Ocimnorpad npyxkananbhbiit GOS-620 FG.
. MepuTenbHbIii HHCTPYMEHT.

O 003N D =~ W

Y4eOHbIC ayIUTOPHUH IS TPOBEICHUS TIPAKTHUECKUX 3aHSI-THIA, TPYIIIOBBIX U
WHJIUBUyaJIb-HbIX KOHCYJIbTAlMN, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOM aT-TECTall1

OcHaleHre ayiuTOpuu:

WNHuTepakTuBHas A0CKa, IPOEKTOD;

MynbTUMEIUIHBINA TPOEKTOP,IKPaH.

VYyeOHble ayAUTOPUH [T BBIIOJIHEHHUS] KYPCOBOT'O IPOEKTH-POBAHUS, TOMELICHHS
JUIsL CAaMO-CTOSITEIbHOM paboThI.

OcHalueHnue ayIuTopuu:

I[TepconanbHbie KoMmbloTepbI ¢ maketom MS Of-fice, ¢ Beixogom B IHTEpHET U C
JOCTYIIOM B 3JIEKTPOH-HYI0 HH()OPMAITMOHHO-00pa30BaTENIbHYIO CPEy YHU-BEPCUTETA.

[Tomenienue It XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITYKH-BaHUS YIeOHOTO
o0opyoBaHUs

OcHaieHre ayiuTOpuu:

Cremnaxu, celibl 1151 XpaHeHHs! yueOHOro 000-pyaoBanus. MHCTpyMeHTHI AJist
peMoHTa 000pyAOBaHUS



Ipuioxenne 1
6 Y4eOHO-MeTOoqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4YaroImmXxcst

[To pgucrurmuinne  «®u3uka» NOPeIyCMOTpPEHAa  ayIuTOpHAsT M BHeayAUTOpHas
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynutopHas ~ caMmocTosiTellbHass ~ paboTa  CTYAGHTOB  MpEANojiaraeT  pelleHue
WH/IMBUYAJIbHBIX 3a/1a4, 00pa0OTKY pe3ybTaTOB SKCIEPUMEHTAIBHBIX JaHHBIX Ja0OpaTOPHBIX
pabor.

Ilpumepnvie unousudyanvHnvie Oomauinue 3a0aHUs

1 cemectp

3aoaua Ne 1 «Kunemamuka nocmynamenbHoz2o 08UMHCEHUA)

Touka ABMKETCS IO OKPYKHOCTH pajuycoM 4 M 1o 3akoHy S =A+ Bt’ , Tne S —
OpONJEHHBIN MyTh, A=8 M, B=2 m/c?, t- Bpems. Onpenenutb, B KakOoi MOMEHT BpPEMEHU
HOpMaJIbHOE YCKOPEHHE PaBHO 2 m/c?. HaiiTi CKOPOCTb, TAHICHIHAIBHOE 1 MOIHOE YCKOpEHUe
TOYKH B 3TOT MOMEHT BpEMEHU

3aoaua Ne 2 «Kunemamuka epauiamenvHo2o 08UNHCEHU)

Koneco Bpaimiaercs BOKpyr HEIOJIBUKHOM OCH TakK, YTO YroJ IOBOPOTA 3aBUCUT OT BPEMEHU
M0 33aKOHY ¢=10+20-t-2-t* . Haiitu: 1) cpenHee 3HaucHHE YITIOBOH CKOPOCTH () 3a

MIPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIJII0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KOJIeCa;
3) moJIHOE YCKOPEHHE TOYKH, Haxoasecs Ha pacctosiuuu 0,1M OT ocu BpallieHus I MOMEHTa
BpeMeHHU t=4 ¢

3aoaua Ne 3 «/lunamuxka nocmynamenbHozo u 6pAUiAMENbHO20 OGUIHCEHU)

Ha Ban B BuJie HMIIMH/pPA C TOPU30HTAILHON OCBIO BpallleHUs1 HAMOTaHA HEBECOMast HUTh, K
KOHILY €€ ITPUKpeIuIeH rpy3. Kakyro yrioByro ckopocTh OyAeT UMETh Bajl CIICTs 2C IIOC/IE Havalla
JBUKEHMS Tpy3a, €CIM Macca Baia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 Kr, 1eliCTBUEM CUII
TPEHMsI Ha JBUKYIIMECS Tela MOKHO IpeHeOpeyb

3aoaua Ne 4 «3aKkonvl coxpanenus 6 Mexanuke»

JBa manbix mo pasmepy rpy3a maccamu mi=10 kr m mp=15 Kr moaBenieHbl Ha HUTAX
OJIMHAKOBOM JUTMHBI L=2 M B 0JTHOW TOUYKE M CONPHUKACAIOTCA MEXy co00i. MeHbIHii Ipy3 ObLI
orkioneH Ha yroi a=60° i ormymen. OnpeennTe BHICOTY, Ha KOTOPYIO TIOXHUMYTCS 00a rpysa
nocse abCoIFOTHO HEYIPYToro yaapa

3aoaua Ne 5 «'apmonuueckue Konedanusy

OnpenenuTh MakCUMaJIbHBIE 3HAYEHMSI CKOPOCTH M YCKOPEHMsI TOUYKH, COBEpIIAIOLICH
rapMOHMYECKHE KOJIeOaHUsI C aMIUIMTYAOM 3 cM M KpyroBoW uacToTol m/2 ¢!, Hamucars
YPaBHEHHE CKOpPOCTHM TOYKH, €CIM B HaydajbHbIi MOMEHT BPEMEHM TOYKAa HAXOAWJAch B
MOJIO’KEHNUHU aMIUIUTYIHOTO OTKJIOHEHHUS.

3aoaua Ne 6 «3amyxarowiue Konedbanusn»

[Tepuon 3aTyxaronux konebanuii paBeH T = 4c¢, norapuMUUECKUN JEKPEMEHT 3aTyXaHUs
1,6; nauanpHas (asa paBHa 0. Cmemenne Toukn B MOMeHT T/4 paBuHo 4,5 cm. Hammcartp
ypaBHEHHUE KOJIeOaHUM U MOCTPOUTH rpaduK B Ipeenax TpEX MeproIoB

3aoaua Ne7 «Penamusucmckan mexanuKkay

B naGopatopHoil cucteme oTcueTa oJHA M3 JABYX OJMHAKOBBIX YAacTHI[ C Maccoil mg
MIOKOUTCS, JIpyrasi IBMXKETCS €O CKOpPOCThIO v=0,8¢ MO HampaBJICHUIO K MOKOAIIEHCS YACTHIIE.
OnpenenuTte pelsITUBUCTCKYIO MacCy JBHXKYILEHCS YacTUIbI B Ta0OpAaTOPHOI cucTeMe oTcueTa u
€€ KHHETHUYECKYIO SHEPTHI0



3aoaua Ne 8 «Inemenmul cmamucmuyeckoi uukuy

Haiinure s razoobpasHoro a3ora TeMieparypy, Mpd KOTOPOH CKOPOCTSAM MOJICKYJT Vi =
300 m/c m vz = 600 M/c COOTBETCTBYIOT OJMHAKOBBIC 3HAUCHUS (YHKIHMU paclpeaesieHus
Makcgemna f(V)

3aoaua Ne 9 «MKT. Hoeanvnuwiit 2az»

3 Mol a30Ta INIOTHOCTHIO p=1,251<r/M3 W30XOpHO Harpeiad TakK, 4YTO €ro JaBJieHUE
H3MEHHUJIaCh C 1,1-105 IIa no 1,6-105Ha, a 3aTreM H300apHO CXXKAJIM JIO TEepPBOHAYAIHHOU
TeMiiepaTypbl. OnpeaenuTe TeMIepaTypbl B KaKJIOM U3 TPEX OMUCAHHBIX COCTOSHUMN U KOHEUHBIN
0o0beMm raza. MU3o0Opasure rpaduku 3TUX IporeccoB B koopauHaTtax P-T

3aoaua Ne 10 «Ilepeoe nauano mepmoounamuKkuy

B pe3ynbpTare M30TEPMUYECKOTO paCHIMPeHHs a30Ta Maccoil M=0.2Krmpu Temiepartype
T=280 K o6wem ero yBenmuuBaercsi B 2 pa3za. Onpenenuts: 1) paboTy A, COBEPIICHHYIO ra3oM
npu pacmmpeHun; 2) u3MeHenne AU BHyTpeHHEW »Hepruu; 3) KOJWYECTBO TEIIOTHI Q,
MOJIy4EHHOE Ta30M

3aoaua Ne 11 «l{ukxnvry

Ha P-V-nuarpamMmMe n3o00pakeH UK, COBEPILAEMBIN IBYMSI MOJIIMU a30Ta, COCTOSIILIUN U3
JBYX M30X0p U IBYX u300ap (puc.l). U3BecTHO, 4TO TOYKHU 2 U 4 Jie)KaT Ha OJTHOW M30TEpMeE, a
CpeIHUE KBapaTUIHBIC CKOPOCTH MOJIEKYI a3ota paBHbI V1 = 300 M/c B coctosiauu 1 u v3 = 700
Mm/c B coctostauu 3. Onpenenute padoTy, COBEPIIACMYIO Ta30M 3a IUKII.

P,

Puc.1.

3aoaua Ne 12 «Bmopoe nauano mepmoouHamuru

Kycok npna maccoit m =200r, B3atelii npu Temneparype t; = -10C°, O6bu1 Harper 1o
temneparypsl t; =0C° um pacriaBieH, mocie 4dero oOpa3oBaBmiasicsi Bojga Oblla Harpera 10
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPOINUU B X0JI€ YKAa3aHHBIX ITPOLECCOB.

2 cemecTp
3aoaua Ne 1 «Pacuem 3nekmpuueckux noseii»

DeKTpuueckoe moje co3aano AByms 3apsanamu 1=10 vKn u q2=-20 uKn, Haxoasmumucs
Ha pacctossHuM d=20 cM ipyr oT Apyra. OnpenenuTs HanpsH>KEHHOCTD MO B TOUKE A, yaleHHON
OT NEepBOro 3apsifa Ha paccrosHue ri=30 c¢cM u oT BToporo Ha 1,=50 cMm. Paccuurath paboty,
KOTOPYIO HEOOXOAMMO COBEPIIHTB, UTOOBI MEPEHECTH TOUeUHBI 3apsay qo=>5-10" K u3 Touku
HaxOoAIIUIKCA ITOCEPENNHE MEKY 3apsiiaMH B TOUKY A.

3adaua Ne 2 «dnekmpoemkocmo)

JIBa KOHAEHCATOpa C EMKOCTSIMU COOTBETCTBEHHO 8 U 4 MK®D coeTMHEHBI MOCIET0BATEIHHO
U TOAKIIOYEHbl K HCTOYHHMKY TIOCTOSSHHOTO TOKa ¢ Hampsbkenwem 150 B. W3 Broporo
KOHJIEHCATOpAa W3BJEKACTCA JUAJICKTPUK, KOTOPBIA HAXOMWJICS MEXAy IIacTUHAMU (ero
JIUAJIEKTpUUEcKasi MPOHULIAEMOCTh paBHa 6). [Ipu 3TOM MCTOYHHK TOKAa OT KOHJIEHCATOPOB HE
oTkrouancs. OnpenenuTs 3apsabl KOHIEHCATOPOB, SHEPTUIO BTOPOT0 KOHACHCATOPA JI0 U TIOCIIe
W3BJICYEHHUS TUDIIEKTPUKA

3aoaua Ne 3 «Ilocmosnnblii 31eKMPUYECKUT MOK)



Ha puc. 3.1. &=1,0 B, =2,0 B, £=3,0 B, r1=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om,
R3s=1/3 Om. Omnpegenure: 1) cuiabl TOKa BO BCEX ydacTKax IENU; 2) TEIMJIOBYIHO MOIIHOCTD,
KOTOpas BBIACIIACTCA HAa COITPOTHUBIICHUN R3.

3.13
i 2,02

Gt

nwe 31

3aoaua Ne 4 «Maznumocmamurxa)

[To nBymM OeCKOHEUYHO JUIMHHBIM TPSMBIM TMapaJUIeIbHBIM MPOBOJAM, HAXOISIIUMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH [1=20,0 A u [,=30,0 A onuHakoBOro
HarpaBieHus. OmnpeaenuTe MarHUTHYIO MHIYKIUIO mojisi B, co3maBaemMoro TokamMu B TOYKaXx,
JeKAIUX Ha TPSIMOM, COeAMHSIOMUX 00a mpoBoja, eciu: 1) Touka C JEKUT Ha PacCTOSHUU
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka J[ JexuT Ha paccTosHuu r,=3,0 cM mpaBee mpaBoro
npoBojia; 3) Touka G JSKHUT Ha paccTosHUU 13=4,0 CM IIpaBee JICBOro MpoBoja

3aoaua Ne 5 «Inekmpomaznumnan uHOYKYUA»

[TpoBoasimuii MIOCKUIT KOHTYp, MMewIuid (Gopmy okpyxkHoctu pamguyca r = 0,05 m
IIOMEIIEH B OJHOPOJAHOE MAarHUTHOE MOJ€ TaK, YTO JIMHMM MarHUTHOM HWHAYKLUHU TOJSA
HallpaBJ€Hbl NEPHEHAUKYIAPHO IJIOCKOCTH KOHTypa. ComporuBiieHue koHTypa R = 5 Owm.
MarnuTHast MHIYKIHsS MeHsiercs: o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenute: a) 3.1.C.
WHAYKIMH, BO3HUKAIONIYIO B 3TOM KOHTYype; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsl, KOTOPHIH
IIPOTEYET IO KOHTYPY 3a MEPBbIE 5 CEKYHI U3BMEHEHUS MOJIS.

3aoaua Ne 6 «Ilepemennniit mok»

Katymika HaMoTaHa MeHBIM TIPOBOIOM araMeTpoM d=0,2 MM ¢ obmiei amuHoit 1=314 M u
uMmeeT HHAYKTUBHOCTE L=0,5 I'H. OnpenenuTs CONpOTUBICHAE KaTyIIKHU: 1) B LIENU IOCTOSTHHOTO
TOKA; 2) B LIEMH EPEMEHHOr0 Toka ¢ yactoton v=50 I'rg

3aoaua Ne 7 «jlauofcenue 3APAHCEHHBIX HaCmMUuy 6 3/;IeKmpOoOMAacHUMHOM noJjie)

DneKTpoH, yckopeHHbIH HanpsbkenueM U=200 B, BineTaet B 0AHOPOJHOE MarHUTHOE TOJIE €
uHaykuuen B=0,7- 10 Tn MEPIEHIUKYIISIPHO CUIIOBBIM JIMHUAM. HaliTu pagnyc OKpy>KHOCTH, 110
KOTOPOM JBUKETCS MIEKTPOH B MATHUTHOM IT0JIE U NTEPUOJT €T0 BPALLCHUS.

3aoaua Ne 8 «llonapuzayun ceemay

VYros Mexay IIOCKOCTAMM NPOIyCKaHUs ABYX MOJIIPU3aTOPOB PAaBEH 50°. EcrecTBeHHBI
CBET, MPOXOJIs Uuepe3 TaKylo cucremy, ociadnsercs B 8 pas. [IpeneOperast motepsiMu cBeTa Inpu
OTpaXeHUHU, OTPEAEIUTh KOIPPUIIMEHT MOTIIOLIEHHUS CBETA B MOJIIPU3ATOPAX

3aoaua Ne 9 «Humepghepenyusn ceemar

B onpire KOHra Ha mytu oaHoro u3 HMHTEpGEpUPYIOIIMX JIydel IMoMellagach TOHKAs
CTEKJISIHHAsl IUIACTUHKA, BCIEACTBME YEro LEHTpalbHAas CBETJas I10JI0Ca CMELanach B
MOJIO’KEHHE, IEPBOHAYAIIBHO 3aHATOE MATOW CBETJION MOJIOCON (HE cuuTasl LeHTpaibHOM). Jlyu
najaeT Ha IUIACTUHKY NepneHauKyispHo. [lokasarens mpemomiieHus miacTHkM n=1,5. JlnuHa
BoJTHBI A=6-10"" M. KakoBa ToJIIMHA TIACTHHKA?

3aoaua Ne 10 «/Tughpaxyusa ceemay



Haiinure paguycel nepBeix Tpex 30H OpeHens i INIOCKOM BOJIHBI, €CIIM PACCTOSHUE OT
BOJTHOBOM IMOBEPXHOCTH /10 TOUKH HaOmoaeHus 1 m. JmuHa BotHbl A=500 HM.

3 cemecTp
3aoaua Ne 1 «Tennoeoe usiyuenue»

Uepnoe Teno Harpenu ot temneparypsl 600K mo 2400K. Bo ckonbko pa3 yBenuymiach
oOmiasi TersioBasi SHeEprusi, usinydaemass TteiaoM? Ha CKoabKO W3MEHWIAch JJIMHA BOJIHBI,
COOTBETCTBYIOILIAasl MAKCUMYMY SHEPTUU U3IYYEHUsI U CIIEKTPAJIbHBIN COCTaB U3IIy4eHUS?

3aoaua Ne 2 «Domorhgexm

OnpenenuTb HAUMEHBIINN 3aJEPKUBAOLUI TOTEHIIM A, HEOOXOIUMBIN JUI IPEKPaLICHUS
SMHCCHU C IOBEPXHOCTU (OTOKATO/A, €CIIM OH OCBEILACTCS U3JIydyeHHEM ¢ JuInHOoW BoaHbl 0,4
MKM, a KpacHas rpaHuLa AJis MaTepuaia karoga pasHa 0,67 MkM

3aoaua Ne 3 «Komnmonoeckoe pacceanue

®oroH ¢ sHeprueit | MdB paccesiicss Ha CBOOOJHOM TOKOWBIIEMCS 3JieKTpone. Haiitu
KUHETHYECKYIO DHEPTHUIO DJIEKTPOHA OT/Ia4H, €CITH B PE3yJIbTaTe PACCESHUS JJTMHA BOJIHBI (POTOHA
U3MeHuIach Ha 25%

3aoaua Ne 4 «Dnemenmovl Keanmoegoit MEXaHuKu»

[Tpu IBYOKEHUU YACTUIIBI BAOIH OCH X CKOPOCTh €€ MOKET OBITh ONPE/IEIICHa C TOYHOCTHIO
(ommbOko#) no 1 cm/c. Haiit HeompeneaeHHOCTh KOOPAWHATHI, €CJIM YacTULICH siBiseTcs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3aoaua Ne 5 «Hacmuya 6 nomenyuanvbHoll amey

CoOcTBeHHass (YHKIMs, OINMCBHIBAIOIAS COCTOSHUE MHMKpPOYACTUIBI B OECKOHEYHO
rIyOOKOW MOTCHIHMATBHON sME MHUPHUHOH [, UMECT BUX , (x)=Csin . x - VICIIONB3Ys ycIoBHs
I

HOPMUPOBKH, OIPEEIUTh MOCTOsIHHYIO C.
3aoaua Ne 6 «Amom no meopuu bopa. Hinyuenue amomoe»
BoruncnuTh paguychl IEpBhIX TPEX OPOUT AIEKTPOHA B aTOME BOAOPO/Ia

3aoaua Ne 7 «PaouoaxkmueHocmup)

IlepBoHavanpHass Macca U30TONA UPHUIUS 1?72 Ir paBHa m = 5 r, nepuon momypacnana 75

cyTok. Onpeznenure, CKOJIBKO A1ep pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTB IIpernapara
3a 3TO BpeMs?

3aoaua Ne 8 «Iuepzus 6 a0epHvix peaKyusx»

Kakoe komuuectso UZ® «BBITOpAET» 3a TOJ B SIEPHOM PEAKTOpPE C DIEKTPHUUECKOH
MotmHocThio 1 I'BT 1 k... 38%? Cumrath, 4TO pacnaj saep ypaHa moj IeUCTBHEM TETIJIOBBIX
HEHUTPOHOB MPUBOJIUT K 0OPa30BaHUIO U30TOMOB KCeHOHA-141, cTpoHIHA-92 U TpeX BTOPHUUHBIX
HEHUTPOHOB.

Ilepeuenv nadopamopnix pabom

1 cemecTp

Ne 1 «IIpuMeHeHnE 3aKOHOB COXPaHEHHUS JJIsI ONPEICTICHUS] CKOPOCTH TTOJIETa YT

Ne 4 «MccnenoBanue BpaiaTeapHOro ABMKEHNS TBEPAOTO TENIA BOKPYT HEMTOABM)KHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHU rU3NUecKOro MasiTHUKa»

No 7 «Onpenenenne CKOpOCTH 3ByKa B BO3JyX€ METOJOM CTOSYEH BOJIHbBI



Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue mokaszarens anguadatsl MeTooM Knemana u Jlezopmay
Ne 15 «IIpoBepka 3akoHa BO3pacTaHusl SHTPOIIUN

2 cemecTp

Ne 21 «HccnenoBanue 31€KTpOCTATUUECKOTO TOJIS C IIOMOILBIO 30HIa»

Ne 24 «Pacmmpenue npezena n3MEepeHHs aMIIEPMETPa IOCTOSTHHOTO TOKa»
Ne 26 «3mepenne EMKOCTH KOHAEHCATOPa MOCTOBBIM METOI0M»

No 27 «M3ydyenue pe3oHaHca HAMPSHKECHUD)

Ne 28 «Omnpepnenenne HHIYKTUBHOCTH COJEHOMJA M MAarHUTHOM IPOHHULIAEMOCTHU

beppomarneTuka»

Ne 32 «Ompenenenue paguyca KpUBU3HBI JUH3BI U TTOJIOCH! TPOIMYCKAHUS CBETOQUIBTPA C

IMOMOIIBI0 Koyelr HeroToHay

Ne 34 «Ompenenenue ATWMHBI CBETOBOW BOJIHBI W XapPaKTEPUCTHK TUPPAKIMOHHOM

PECUICTKU»

Neo 35 «Onpenenenue KOHIEHTPAIMK PACTBOPOB caxapa U MOCTOSTHHOM BPAIICHUS
3 cemecTp

Ne 36 «MccnenoBanue XapakTepUCTUK BAKyyMHOTO ()OTODTIEMEHTA)

Ne 37 «MccnenoBanuie u3iydeHus abCOTIOTHO YEPHOTO TETa

Ne 41 «MccnenoBanue Bo30yXIeHUSI aTOMOB Ta3ay

Neo 42 «M3yuenue cniekTpa u3ydeHus aroma Bojopoa. OnpeesieHne TJIaBHbIX KBAHTOBBIX

YHCCII BO36y>KI[eHHBIX COCTOSIHUM aToMa BOJOpOaa»

Ne 44 «3yueHue aneKTpUYECKUX CBONCTB TBEPJIBIX TEID»
Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacrana»

Ne 53  «Ompenenenve MakCUMalbHOM SHepruum  [B-yacTULl M HUJASCHTUPUKALUSA

pPaaAOaKTUBHBIX IIPLCIIAPATOB»

Hepeltenb 60RPOCO6 K CEMUHRHAPCKUM 3AHAMUAM

1 cemecTp
Cemunap 1. «Kunemamuka u OuHaMUKA NOCMYNAMENbHO20 U 6PAULAMENILHO20
ogudCceHuUA»
1. TlonsaTtue panumyc-BeKTOpa, CKOPOCTH M YCKOpPEHHs MarepuaibHOil Touku. CpenHue Hu
MIHOBEHHBIE BEJIMYHHBI.
2. Ilpsmas m oOparHas 3amaud MeXaHWKH. Ponb HavanbHBIX ycnoBwid. [lepememienune u
PO ICHHBIN ITyTh.
3. JIBmkeHHe 10 OKPY)KHOCTH. YTOJI IOBOPOTA, YIIIOBasi CKOPOCTh H YIIIOBOE ycKopeHue. CBsi3b
YIJIOBBIX U JTMHEHHBIX BEJIUYMH.
4. KpuBonuHeWHOEe JBWKEHWE. TaHreHIMaabHOE W HOpMajdbHOEe yckopenme. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHHUEM.
5. HHepumanbhble cuctembl orcyera. I[lpuHuun otHocutensHocTH ['ammines. IlepBblif 3akoH
HeroTona.
6. IlonsaTme cmibl, Macchl U UMMIynbca. [IpuHmmn cynepro3unun. OCHOBHON 3aKOH JMHAMUKHU

MOCTYHATCIBbHOI'O ABUKCHUS. TpeTI/Iﬁ 3akoH HprotoHa.
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11.
12.

13.

14.

MoMeHT HUMITYJIbCa 1 MOMCHT CHUJIbI OTHOCHUTCJIBHO TOYKH. OcHOBHOE YPaBHCHHUC JUHAMUKU
BpamaTCJIbHOI'0 ABUXXCHUS.

Bpamenue BOKpyr HENOABWKHOM OCHM. MOMEHT HHepuuH TBEpAOro tena. Teopema
[ITeitnepa.

AHaorus XapakTepuCTUK U YPaBHEHHI MMOCTYNATEILHOTO U BPALIATEIBHOTO TBHKCHUSI.
Cemunap 2 «3aKoHbl COXpaHeHUusn»
3aMKHyTas cucTeMa. 3aKOH COXPaHEHUs IIOJHOIO UMITYJIbCA CUCTEMBI TEII.

3akoH COXpPAaHCHUMA ITIOJHOI'O MOMCHTA HMMITYJIbCa CUCTEMbBI TCII. HBI/I)KGHI/IC B ICHTpaJIbHOM
II0JIC.

Pa6ota u MmomHoCTh. KuHETHUECKAast SHEPTHs MOCTYNATEeNIbHOTO U BPAIATEIbHOTO IBUKCHHUSL.
KoHcepBaTuBHbIEC U AUCCUNIAaTUBHBIC CHIIBL. Pab0Ta KOHCEpBAaTUBHBIX U TUCCUIIATUBHBIX CHIL.
[loTenumanpHas sHEprus. 3aKOH COXPAHEHUS MTOJHOW MEXaHUYECKON YHEPTUU.
CBsi3b MEX]1y CHJION U TIOTEHIIMAIBHOU SHEepruei. [[Ba cnoco0a onucaHusi B3auMOICHUCTBUSI.
Coynapenue qByX Tel. YOPYTrHil U HEYIpyrui yaap.
Cemunap 3 «Konebanus u 601nw»
YpaBHEeHHE rapMOHUYECKHUX KOJIEOaHUH U €ro pelieHue.
XapakTepucTUKH KoineOaHui (aMILTUTY/Ia, YacTOTa, HaYallbHas (asa).
Matemaruueckuil U GU3NYECKUN MAsITHUKH.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN OJTHOTO HarnpaBieHus. buenus.
CrnosxeHue nepneHANKYISIpHbIX Kojaedbanuil. durypsl Jluccaxy.
VYpaBHEeHHE 3aTyXalOIIUX KOJICOaHH U €ro pelieHue.

XapakTepuCTUKU 3aTyXaloluX KosieOaHuil (Bpemsl pellakcaluu, JIOTapu(pMUUYECKH
JEKPEMEHT, TOOPOTHOCTH ).

DHeprus rapMOHHYECKUX U 3aTYXaIOIIUX KOJIeOaHHH.

Beinyxennsle koneOanus. PeoHaHc.

[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI. XapaKTePUCTUKHU OETyIeil ynpyroi BOJIHBI.
CKopocTb pacnipocTpaHEHHs YIPYTHX BOJIH.

Knaccudpukauus BoiaH mo ¢opme BoiHOBOM mnoBepxHocTH. [lnmockas, chepuueckas u
LWIVHIPUYECKAsl BOJIHA.

BosiHoBOe ypaBHeHHe. Y paBHEHHUE Jyda, ypaBHEHHE TUIOCKOW BOJIHBI, BOTHOBOC YpaBHEHHE B
001eM BUjie

Hanoxenune ynpyrux BosiH. CTostqast BOJTHa U €€ OCOOCHHOCTH.
Cemunap 4 «MKT. Hoeanvnutii 2a3. Cmamucmuueckoe onucanue MaKpoCcucmemy»

Makpocucrtema. CTaTUCTUYECKMA W TEPMOJMHAMUYECKHMUA TOAXOJbI K  OIMNHUCAHUIO
MAaKpOCUCTEM

JuckpeTHblil HaOop BenuuuH. [loHATHE BEPOSTHOCTU U CpeAHEN BETUUHHBI.

HenpepbiBublit Habop BenuunH. DyHKIMA pacmpeleseHus Cay4alHOW BeIMYUHBI M ee
cBOMcTBa ((pU3NUECKHI CMBICH, pacyeT BEPOSATHOCTEMN, YCIOBUE HOPMUPOBKH, pacyeT CPETHUX
BEJIMYMH).

Pacnpenenenue Mosekys rmo nmpoekuusiM ckopocrteil. Pactipenenenue I"aycca.
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Pacnipenenenue Moekyn o Moayito ckopoct. Pacnipenenenue Makcsea.
Haubonee BeposATHas, cpeiHssA U CPeIHEKBAAPATUUHASI CKOPOCTH.

Pacnipenenenne MoJeKysl MIEAIbHOIO ra3a II0 BBICOTE B TOJE TSKECTH 3EMIIH.
Pacnpenenenne bonbiimana. bapomerpuueckas popmyina.

Mopens nneanpHOro rasa. Jlasienue u reMreparypa ¢ Touku 3penus MKT.

VpaBHEHHE COCTOSHHS HACAIBHOrO rasza. l30TepMUuYECKHil, H30XOPUYECKHH U
M300apHUYECKHI TPOIECCHI

Cemunap 5 «Tepmoounamuxa

[TonsiTue creneHeld cBOOOBI MOJEKYNBL. TeopeMa O paBHOPACIPENCIICHHH SHEPTUU TI0
CTETICHSIM CBOOOIBI.

BuyTpennss sHeprus Kak QyHKIHSI COCTOSIHUS CUCTEMBI.
Pabota xak ¢yHKIMA mporiecca.
IIepBoe Ha4yasI0 TEPMOJAMHAMHUKHU.

[lepBoe Ha4YaIO TEPMOIUHAMHKH ISl ©30TEPMHUECKOTO, U30XOPHUECKOTO U N300apUIECKOTO
MPOLIECCOB.

Anmnabaruyeckuii mpouecc. YpaBuenue Ilyaccona. [lonurponuyeckue mporeccol.

[Tonstue TtemmoeMkocTu. MolisipHass W ynelbHas TEIIOEMKOCTH. TemnoeMKOCTh MpH
n30mpolieccax.

Hanpasnenue npouecco. Ctatuctudeckuit Bec MakpococTostHus. CyTb He0OpaTUMOCTH
Hukmmaeckuii mporecc. KoadduumeHT mone3noro AeWCTBUS TEIUIOBOM MAIIWHBIL.
[uxn Kapno. Teopema Kapno.
Bropoe Hauano repmoanHamuxu. @opmynuposku Kiaysnyca u KenpBuHa.
OHTpomnus CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.
W3MmeHeHne SHTPONMH B TEIUIOBBIX Mpoleccax.
OcHOBHOE ypaBHEHHUE TEPMOJANHAMUKH. TEepMOAMHAMUYECKNE TTOTEHIIUAIIBI
2 cemecTp
Cemunap 6. «nekmpocmamuxa
DNeKTpUUeCKHi 3apsij. DekTpocratuueckoe mosie. 3akoH Kymona.

HanpsikeHHOCTB 35IeKTpoCTaTHYECKOro 1o, [IpuHIMI Cynepno3uiuu 11l HanpspKEHHOCTH
3JIEKTPOCTATHYECKUX TMOJIEH.

Teopema ["aycca amist 2I€KTPOCTATUYECKOTO TOJISL.

Pabora 1o mepeMeneHuro 3apsaa B JIEKTPOCTATHIECKOM IT0JIE.

[ToTeHnnan >MeKTPOCTATHUECKOTO ToJsl. [I[puHIMT cyneprno3uiuu i MOTeHIIuaNa.
CBs13b MEX/Ty HANPSKECHHOCTHIO U TIOTCHITHAIOM.

['padmyeckoe mpecTaBiICHUE YICKTPUUECKUX TMOJIeH

DJeKTpUYecKoe ToJjie B TuAIeKTprke. [lomsapusanus quaaeKTprKa

SJ'ICKTpOCMKOCTL YCAUHCHHOTI'O IIPOBOJHUKA.

. Konnencarop.  DJEKTPOEMKOCTh  IJIOCKOTO, C(HEPUUYECKOTO H  IWIMHAPUYECKOTO

KOHACHCATOpA. CoeauHenue KOHACHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.
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10.
11.
12.
13.

Cemunap 7. «llocmoannutit mok»
Onekrpuueckuit Tok. Cuia Toka. 3akoH OMa B HHTErpasibHOU (hopme.
DNEKTPUUECKOE HATIPSKEHHE.
ConporuBienue npoBoanrKka. CoeTMHEHNE COMPOTUBIICHUH.
[TnotHoCTh TOKA. 3akoH OMa B muddhepeHnmansHoi Gopme.
Croponnue cwibl. DJIC. 3akon Oma 1151 HEOJHOPOIHOTO Y4acTKa IETH.
[TpaBuna Kupxroda ans pacuera pa3BeTBICHHBIX LIEHEH.
PaboTa 1 MOIIHOCTH AJIeKTpHYEcKOoro Toka. 3akoH Jkoyis-JIeHnia
Cemunap 8. «Maznumocmamuxa. Inekmpomaziumnasn unoykuus. Illepemennotii mok»

WCTOYHHMKM MAarduTHOI'O ITOJIS. I/IHI[}’KI_[I/IH MAarouTHOT'O IIOJIA. EI[I/IHI/II_[BI HU3MCPCHHUA.
HaHpH)KeHHOCTB MAar"gauTHOI'O I1OJIA. EI[I/IHI/II_[BI HU3MCPCHUA.

CunoBple JUHUM MAarHUTHOTO MOJig (JIMHMM MarHUTHOM WHAyKuuu). 3akoH-buo-Casapa.
[IpuHUUMI Cyneprno3uiiui MarHUTHOTO TTOJIS.

IToTok BCKTOpA MHAYKIIMA MAIrHUTHOT'O IT1OJIA. TeopeMa Faycca JJI1 MAarHuTHOI'O I10JI4.

[upkyndius BEKTOpa MHAYKIMM MAarHUTHOTO MojsA. TeopeMa O UUPKYJSLMU BEKTOpa
WHAYKIMA MATHUTHOTO IOJIA.

Cuna Jlopenua. IlpaBuno omnpenenenust ee HanpasieHus. Cuna Ammepa. IlpaBuio
OIIpeJICJICHUS €€ HallpaBJICHUs.

MarsuTHOe noJje B BemecTBe. HaMarHmueHHOCTb.

HaHpﬂ)KeHHOCTI) MarHUTHOTO 110JIs1. MarHuTHas MMPOHUIACMOCTDb BEIICCTBA. I[I/IaMaFHeTI/IKI/I u
ImapaMaraCTuKHu.

®eppomarnetnku. Gusznueckas npupojaa heppomMarHeTusma.

3aKoH anekTpoMarHuTHOW nHAyKuuu ®Papanes. [Ipasuno Jlenna.

SIBnenne camonHAyKIMU. THAYKTUBHOCTSD.

MarnuuTtHas SHEprust KOHTypa ¢ TOKOM. DHEPrUsl MAarHUTHOTO TOJIS.
Konebatenbublii koHTYp. [IpeobpazoBanue sHeprun B KojaedaTeaIbHOM KOHTYpE.

IlepemenHbi TOK. IlomHOE CONMPOTHBIIEHHE LENM NEPEMEHHOrO TOKa. JlehcTByronue
3HAYEHUS TOKA U HaNpsHKEHUS. MONTHOCTD MTPU MTEPEMEHHOM TOKE.

Cemunap 9. «Inekmpomaznumnute eonnvt. Illonapuzayus ceemar

VpaBuenuss MakcBemia. OIEeKTpOMarHUTHBIE BOJHBL. YpaBHeHUss MakcBemna s
3JEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIIPOCTPAHEHHS AJIEKTPOMATHUTHBIX BOJIH. DHEPrus
aneKTpoMarHuTHOM BOJHBL. [llkanma snexTpomMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO
JIMara3oHa.

EctectBennblii 1 monsipu3oBaHHbI cBeT. Bunapl nongpuzanuu. CTeneHb MNOISpU3ALUH
YaCTUYHO MOJIIPU30BAHHOI'O CBETA.

[Tonapuzanus npu OTpaXEHUH U MPEIOMIIEHHH CBETAa Ha IpaHUlE pa3fena JUAJIEKTPUKOB.
VYrou bprocrepa.

JIBoiHOE JTydenpenomiIeHue. Y cTpoicTBO npru3mMel Hukoss.
3axoH Mamtoca.

OnTuyeckr aKTUBHEIC BCIIIECTBA. BpameHI/Ie IUIOCKOCTH IIOJApHU3allii  CBC€Ta IIpU
MPOXOKIACHUHN UCPE3 ONITUYCCKH aKTUBHYIO CPCLY.
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Cemunap 10. «Hnmepghepenuyusn u oughpaxyusn ceemar
[Monsatne uaTepdepenunu. [IpuHIMT CyTIepIO3UIINY TSl CBETOBBIX BOJIH.

KorepentHele u HekorepeHTHble BOJHBL. (CJOXKE€HHWE HMHTEHCUBHOCTEM B Cilydae
HEKOTEPEHTHBIX M KOTCPEHTHBIX KoJieOaHWil. YCIOBHs yCWJICHUS W OclalJjeHUs CBeTa B
3aBHCHMOCTH OT pa3HOCTH (a3 HHTEP(PEpUPYIOINX BOIH.

Onrtuyeckuii myTh cBeTOBOIO Jiyya. CriocoObl U3MEHEHUS! ONTHYECKOTO ITyTH CBETOBBIX BOJIH.
CBs3b ONTHYECKOW PA3HOCTU XOAA JBYX BOJIH C Pa3HOCTbIO (pa3. YcCiIoBHSA MakCUMyMa H
MUHMMYMa UHTep(EpEHIUH B 3aBUCUMOCTH OT ONTUYECKON Pa3HOCTHU XO/a.

Cxema IOwnra. YcnoBus naOmoneHus uHtepepeHnnud. KoopanHaThl CBETJIBIX U TEMHBIX
II0JIOC HA SKpaHe.

WuTepdepeHyss B TOHKHUX IUIEHKAaX B OTPAXEHHOM M TpoxojsmieM cBere. Cxema ais
HaOmoaeHuss koisen, HeroroHa. Pamuyckl CBETNIBIX M TEMHBIX KOJIEL] B OTPaXEHHOM U
IIPOXOJALIEM CBETE.

SABnenune audpaxnuu. [punmun [roiirenca-@penens. Hdudpaxinus DpeHens Ha Kpyriom
otrBepcTUH. 30HbI DpeHens.

Hudpakus Dpaynrodepa Ha Y3KOM MNPSIMOIMHEHHON IIend. YCIOBUS MaKCHMyMa H
MUHUMYyMa. 3aBUCHMOCTh MHTCHCUBHOCTH CBETA OT yTJjia TU(paKInu.

Judpakiuonnas pemetka. OCHOBHBIE XapaKTEPUCTUKH TUGPAKIIMOHHON pelIeTKH. Y CIIOBHS
TJIaBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

3 cemecTp
Cemunap 11. Keanmosas onmuka
KoaddunmenTs! oTpakeHHs, TOTJIOMEHHUS U TIPOITYCKaHMUS.
TennoBoe n3nyyenue. XapakTepUCTUKH.
Mopenb aOCOIIOTHO YETHOTO Teja. 3aKOHbBI TEIIOBOTO U3JIyUEHUs
I'unoresa u popmyina Ilnanka. Cszb popmysasl [1naHka ¢ 3akOHAMH TEIUIOBOTO U3TY4EHUS.
OHeprus u umnyibc GporoHa. /laBnenue cBeta.
dotorddext. 3akonsl poTorddexta. KpacHas rpanuna gporosddexra.

['unotesa DitHIITElHA U €T0 ypaBHEeHUE 71 BHemHero ¢hoTodddekra. OObICHEHHE 3aKOHOB
dotorddekra.

TopMo3HOE PEHTI€HOBCKOE H3ITyUeHHE.
D¢ddext Komnrona u ero Teopusi.

KopryckynsipHO-BOJTHOBOM ~ Jyaliu3M  CBeTa.  (SABJIGHUS, TPUBOAAIIME K  TaKOMY
MIPEICTAaBICHHIO, U (DOPMYIIBI, CBSI3BIBAIOIINE KOPITYCKYJISPHBIE U BOIHOBBIE XapaKTEPUCTUKH
CBETA)

Cemunap 12. nemenmot K6AHMOBOU MEXAHUKU

BonnoBele cBoicTtBa wactuu. JlnumHa BosHBI e bpoinsa. DKcnepuMeHTalbHOE
MIOATBEPKICHHUE.

[Tpunuun HeonpenenenHoctu I'elizendepra. CooTHOIIEHNE HEOTIPEIETICHHOCTEMH.
BonnoBast pyHKIMS U ee cBOiCTBA.

OcHoBHas 3a/1aua KBAaHTOBOW MexaHuKu. YpaBHeHue [Ipéaunrepa.

Yactuna B noteHuuanbHou sime. KBanToBaHue sHEPrUy.

[TpoxoxaeHne YacTUIIBl Yepe3 MOTEHIIUATbHBIN 6apbep. TyHHEIbHBIN 2P deKT.
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Cemunap 13. Teopusa bopa. H3nyuenue amoma
[Tnanerapnas monens atoma. OnbiT Pesepdopna. Ypasaenue Pezepdopaa
IToctynatel bopa. Henocratku teopun bopa
Wznyuenue atoma BOJIOpO/a U BOJOPOAONOA00HBIX CUCTEM.
Crnexrpanbnbsie cepuu. opmyna banbemepa.
OnbiT ®panka u ['epra
Cemunap 14. Amom ¢ keanmoeoil mexanuke
KBanTtoBbIe unciia, XapakTepHU3yIoIIre MOJ0KEHUE IIEKTPOHA B aTOME.
KBantoBanue sueprun. KBaHTOBaHHE MOMEHTA UMITYJIhCA
Cnun snektpoHa. [ToaHbI MOMEHT 3JIEKTPOHA.
Cxema 3HepreTHYecKNX ypoBHEH aroma Bojopoa. [IpaBuia otOopa mpu aTOMHBIX Iepexo/iax.
3anoiHeHue MEKTPOHHBIX 000J0YEK B MHOTOAJIEKTPOHHBIX aToMax. [Ipuniumn [Taynu.

CrexTpsl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTepPUCTUUECKOE HM3JIyYEeHHE B PEHTTEHOBCKOM
criekrpe. @opmyna Mosnu

Cemunap 15. Keanmosas cmamucmuka. I1eKmponpoeooHoCHb meepoblix me.
[TpuHIMIT TOXIECTBEHHOCTH OJJUHAKOBBIX YaCTHII.

bozoner u ¢epmuonsl. Tpu BHIA CTaTUCTUKU: KiaccHuyeckas, bo3e-DHHINTEHHA U
®epmu-/upaka.

CBo0oiHbIE AIIeKTPOHBL. DHeprus depmu.

30HHas TEOpUs TBEPJBIX TEJl.

OnEeKTPONPOBOAHOCTD MOIYIPOBOJHUKOB. 3aBUCUMOCTD IIPOBOJUMOCTHU OT TEMIIEPATYPHI.
CobcTBeHHas U MPUMECHasi TPOBOAMMOCTH MOIYIPOBOJHUKOB.

ONEeKTPONPOBOAHOCTh METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS OT TEMIIEPATYPBHI.

SBnenne ceepxnpoBoaguMOocTr. KBaHTOBast TEOpUS CBEPXIIPOBOIUMOCTH.

Cemunap 16. Paouoakmuenocmsp
CocTaB 1 XapaKTepUCTHUKH aTOMHOTO sifipa.
SAnepubie cvtbl. ONAIUTE KBAHTOBBIH MEXaHNU3M B3aUMO/ICHCTBUS HYKJIOHOB B SIIIPE.
KanenvHas u o6onoueunas moaenu siapa. Paguyc saapa.
Macca u dHeprus CBS3H sapa. Y AelbHas YHEPTHS CBI3U

SIBnenue pPaaArnOaKTUBHOCTH. OCHOBHO# 3aKOH paaAnuoOaKTUBHOI'O pacraja. AXTHUBHOCTB
PaarOaKTUBHOI'O BCIICCTBA.

Anbda-pacnian. IlpaBuna cmemeHus. 3akoHbl coxpaHeHMs npu pacnane. [IpobGer
anb(a-yacTHIlbl?

TynuenbubId 3G ekt npu a-pacnage. CIeKTp o-4acTHUIl
bera-pacnan, ero Bunsl. [IpaBuna cmenieHusl.
DHepreTudeckuii ciekTp B-uactuil. ['unoresa Helitpuno. Jlentonsl. JlenToHHBII 3apsi

l'amma-n3nydenue, ero cBorcrTea. MexaHU3M UCITyCKaHUs FaMMa-KBaHTOB SIAPOM. XapakTep
CIIEKTpa Y-U3JTy4YCHHUS.



11. IIpomieccyl B3aUMOACWUCTBHSI Y-KBAHTOB C BemeCcTBOM: (OTOd(h(HEKT, KOMITOHOBCKOE
paccesiHue, 00pa3oBaHUE IEKTPOHHO-TIO3UTPOHHBIX AP, AEPHBINA POTOIDDEKT.

12. Slnepuple peaknuu. YpaBHEHUE SJICPHOM pEaKIUH. DHEPTeTUUYECKHH BBIXOJ SICPHOU
peaxkuuu.

13. llennas peakius neneHus. [IpuHIUIBI paOOTHI AASPHOTO PEAKTOpa U AaTOMHOM OOMOBI.

14. Tepmosinepnast peakiusi. OCHOBHBIE ITyTH CHHTE3a sSIEP BOAOPO/A B sI/Ipa TeIus.



Ipuiioxkenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBA

OIIK-1: CnocoGeH npuMeHSITh eCTeCTBEHHOHAYYHbIEe M 00LIeMHKeHePHbIEe 3HAHHUS, METOAbl MATEMATHYECKOI0 AHAJIN32 U MO/IeTMPOBAHUSA B
npodeccCHOHAIBLHOM 1esiITeJIbHOCTH;

OIIK-1.1: Pemraet crangapTHbie
npoeccuoHaNIbHBIE 3a/1a4H C
IPUMEHEHHEM OOIICHH)KEHEPHBIX
3HAHUHI

OIIK-1.2: [IpumeHnsieT MeTOIbI

MOJICITUPOBAHHUS U
MaTeMaTHYECKOTO aHAIIN3a JIJIs
peleHus 3aaa4d B

PO eCCHOHAIBHON e TETHHOCTH

IlepeueHb TeopeTHYeCKUX BONMPOCOB K 3K3amMeHy (1 cemecTp)

oINS

10.
11.
12.
13.

14.
15.

16

dusuka Kak HayKa. JKClIepUMEHTaNbHbIN noaxo. [lonsarue o matepuu.

KunemaTtuka nocrynarenbHoro nBvxeHus. [lonarue pagnyc-BeKTopa, CKOPOCTH U YCKOPEHUS.
Hauanwsabie ycnmoBus. [IpsiMast u oOpaTHas 3a1aui MEXaHHUKH.

JIBU>KeHHE 1O OKPYKHOCTH. YTOJ MOBOPOTA, YIJIOBAas CKOPOCTh U YIJIOBOE yckopeHue. CBsi3b
YIJIOBBIX U IMHEMHBIX BEJIUYHH.

Kpuponuneiinoe aBuxeHune. TaHreHuuansHoe U HoOpMajabHOE yckopeHue. [lonHoe yckopenue. Yron
ME¥K]1y CKOPOCTBIO U YCKOPEHHEM.

NuepumnaneHble cuctemsl orcuera. [IpuHiun otHocutensHOCTH [anumnes.

[lonsiTie cumpl, Macchl W UMIyJIbca. 3akoHbl HbroToHa. OCHOBHOW 3aKOH JHUHAMUKU
IOCTYNATEIBbHOIO ABUKECHUS.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS. BUIbI CHIT B MEXAHUKE.

OCHOBHBIE TUHAMUYECKHE XapaKTEPUCTUKU BPALATEIbHOTO JBUKEHUS: MOMEHT UHEPLUU, MOMEHT
MMITYJIbCA, MOMEHT CHJIbI

MOMEHT uMIlyllbca M MOMEHT CHJIbBl OTHOCHTEIBbHO TOYKH. OCHOBHOE YypaBHEHHE JIWHAMHKU
BpAILlaTEIbHOTO ABUKECHHUSI.

Bpaienue BOkpyr HENOABUKHOM OcH. MOMEHT HHEPLIMU. PacueT MOMEHTOB MHEPLMH MPOCTHIX TEIL.
Teopema IlTeitHepa.

3aKOHBI COXPAaHEHUsI B MEXaHUKE. 3aMKHYyTasi cUcTeMa. 3aKOHbI COXPaHEHUs! UMITYJIbCa U MOMEHTA
MMITyJIbCA.

Pabora u momHocTh. KnHETHYECKAst SHEPTHS TOCTYMATEILHOTO U BPAIIATEIHbHOTO JBUKCHHUS.
KoncepBarusuebie cumsbl. [loreHunaneaas sHeprusi.

Pabora u sHeprus. 3aKoH COXpaHEHHUS MTOJIHON MEXaHUYEeCKOW YHEPTHH.

. JIBa crioco0a onucanusi B3auMoJieiicTBus. [[BuKeHe yacTUIIbl B OTHOMEPHOM CTAallMOHAPHOM II0JIE.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

217.

28.

29.

30.
31.

32.
33.

34.
35.

36.
37.

CBs13b MEX/1y CUJION U IOTEHLMATIbHON YHEPIHEH.

["apmonmnueckue koneOaHus. AMIUIMTYAA, 4aCTOTa, HayajabHas (aza, Mepro,.

MaremaTnueckuii 1 GU3NIECKUN MASTHUK.

DHeprusi rapMOHUYECKUX KOJICOaHM.

3aryxaroiue konebaHus. XapakTepUCTUKH 3aTyXaHUsl. DHEPIUsl 3aTyXaloIUX KOJIeOaHUH.
Beinyxaennslie konebanus. Pezonanc.

OO11ee oHATHE O BOJIHAX. XapaKTEPUCTUKHU OErynieil BOJIHBI.

BosiHoBOE ypaBHEHUE MJI0CKOM BOJIHBI.

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

[Toctynarsl DiiHmITeliHa. 3aMeieHue BpeMeHH. JIopeHIeBO coKpalleHne JUIMHBL. PensTuBucTcKkue
WHBapuaHThl. HTEpBaII.

PenaruBuctckuii ummynbsc. CBsi3b Macchbl, 3HEPTUU U UMITYJIbCA YACTULIbI. DHEPIUs MOKOsI. 3aKOHbI
COXpaHEHHUsI MIPH PESITUBUCTCKUX CKOPOCTSIX.

Maxkpocucrema. MUKpOCOCTOSIHHE M MAaKpOCOCTOSIHUE cUcTeMbl. Ctatuctuueckui noaxon. Ilonstue
BEPOATHOCTH U CPEJIHEN BEINYNHBI.

@OyHKIMS pacHpelesieHus CIy4alHOM BelnuuuHbL. PacmpeneneHne MOJIEKYad MO IPOEKLHSIM
CKOpPOCTEH.

Pacnipenenenue Monekyn 1o Moaynro ckopoctu. HaumbGonee BeposiTHas, cpenHss U
CPEHEKBAIPAaTUYHAs CKOPOCTH.

ATOMBI M MOJIEKYJIBI KaK 3JIEMEHTapHbIE YaCTUIIBI BeIIeCTBA. VX KOJIIMYECTBEHHbIE XapaKTEPUCTUKH.
Monens naeanpHoro rasa. Jlapienue u reMreparypa ¢ TOUKH 3pEHHUS MOJIEKYIISIPHO-KHHETUYECKON
TEOpHHU.

YpaBHEHHE COCTOSHUA UACATBHOTO rasa. Mzonponeccsl

Pacnipenienenrie MoieKkys WOEaIbHOTO ra3a Mo BBICOTE B MoJie TshkecTH 3emiu. bapomerpuueckas
dopmyna.

[TonsiTue creneneit cBOOOIBI MOJIEKyIbl. TeopemMa 0 paBHOpacHpeleIeHUH YHEPTUH 10 CTENEHsIM
CBOOO/IBI.

BHyTpenHss sHeprus kak QyHKUUs cocTosiHUS cucteMbl. [lepBoe Hayano TepMoIMHAMUKH.

Pabota kak QyHkIus npouecca. M3oxopuueckuit, 1306apruuecKuii 1 H30T€PMUYECKHI MTPOIECCHI.
[Tonsitre TeruioemkocTH. TennoeMKoCcTh IpU M30XOPUUYECKOM, H300apUYeCKOM U M30TEPMUYECKOM




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

38.
39.
40.
41.
42.

43.

nporeccax.

Anuabatuyeckuid mpouecc. YpaBHeHue Ilyaccona. IlocrosiHnas amuabatel. IlepBoe Hauamo
TEPMOJIMHAMUKH [T aAMadaTHYeCcKOro mpoiecca

Huxmaeckuit nponiece. KoadduruenT nose3Horo 1eicTBHs TEIIOBON MaITUHBI.

Huxn Kapnao. Bropoe Hauano tepmoannamuku. @opmynuposku Knaysunyca u Kenbuna.
[TpoGiiema HEOOPaTUMOCTH TEIUIOBBIX IMPOLIECCOB. DHTPONMS CHUCTEMBI U ee CBoicTBa. Teopema
Hepucra. Tepmonunnamuueckas mkana TeMIIEparyp.

OCHOBHOE ypaBHEHHE TEPMOJMHAMUKHU. DHTPONMS HACAIBHOro raza. M3mMeHeHue SHTpoONMH Npu
U30Ipoleccax.

Craructuueckuii Bec Makpococtosinusa. CyTb HeoOpaTuMOoCcTH. CTaTUCTUYECKHUIM CMBICT HTPOIIUH.
®opmyita bonbnmana.

IlepeueHb TeopeTHYECKUX BONPOCOB K 3K3aMeHY (2 ceMecTp)

1.

2.

o

o N

10.

11.
12.

Cunel B3auMOJAEHUCTBUS B MpHUpoAe. DneKTpocTarnyeckoe mnoje. 3akoH Kynona. HanpsixeHHOCTB
ANIEKTpoCcTaTnyeckoro nous. [IpuHumn cynepnosunuu.

CunoBbie iuaH. [T0TOK BeKTOpa HANPSKEHHOCTH dJIEKTpOCcTaTHUecKoro nois. Teopema [Maycca.
ITorenunan. Teopema 0 HUPKYJIAUN BEKTOPA HAIPSYKEHHOCTH 3JIEKTPOCTaTHIECKOro 1moss. CBs3b
MEX/1y HaNpSKEHHOCTHIO U TIOTEHIIUAJIOM.

OnexrpoeMkocTb. KonaeHcaropbl. CoenMHEHHE KOHJIEHCATOPOB. OHEPrus  KOHAEHCATOpa.
DHeprus IEKTPUIECKOTO MOJIA.

DnekTpuueckoe nojie B quaiekTpukax. [omaspusanms.

Onexrpuueckuid Tok. IlmoTHOCTP TOKa. VYpaBHeHue HempepelBHOCTH. 3akoH Oma B
muddepeHIanTbHON U UHTErpalibHOM Gopmax.

Conpotunenue nNpoBoJHUKOB. CTopoHHHME cuilbl. 3akoH OMa B MHTErpabHOM hopme.

[TpaBuna Kupxrodga s pacuera pa3BeTBiIeHHbIX Lieneil. MonHocTs Toka. 3akoH Jxoynsa-Jlenna.
Envnag mpupona ayekTpudeckoro u marHutHoro mnois. ITome nemxymierocs 3apsaa. IIpuHnun
CyNEPIIO3UIMN MarHUTHBIX NoJiel. 3akoH brno-Cagapa.

[ToTok M 1UPKyIAUS BEKTOpa MHAYKIMM MarHuTHoro mnois. Teopema ['aycca m teopema o
LHUPKYJISIUH.

Cuna Jlopenna. Cuna Ammepa.

3akoH anekTpomaruutHol nuaykiuu Mapanes. [lpasuno Jlenna. Buxpesoe anekTpruyeckoe mnoue.
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13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

SBnenue camonHIyKIUU. UHIYKTUBHOCTb. DHEPrUsl KOHTYPA C TOKOM. DHEPrusi MarHUTHOTO T1OJISL.
KounebarenbHbliit kKoHTYp. CBOOOIHBIE TADMOHHUYECKUE U 3aTYXAIOLIUE NIEKTPUUECKUE KOoleOaHUs.
DHeprus KoaebaHu.

BeiHyX1eHHbIE 371eKTpuueckue kojebanus. Bekropnas nuarpamMa HanpspkeHuil. Pe3onanc Toka.
IlepemeHHBI TOK. IHAYKTUBHOE U €MKOCTHOE COIIPOTHUBIICHHE. MOIIHOCTD B LIENH IIEPEMEHHOIO
TOKa. J[efiCTByOINE 3HAUEHUS TOKA U HAIPSYKEHUS.

DnekTpuueckoe noie B Beuiectse. [lonspusanus qusnekrpuka. BeKTop 31eKTpUYecKoro CMeIeHus.
Jusnexkrpudeckasi IPOHULIAEMOCTD BELLIECTBA.

MarnutHOe nosie B Beniectse. HamarunuenHocTs. HanpskeHHOCT MarHUTHOTO 110J11. MaruuTHas
IIPOHULIAEMOCTD BenlecTBa. PeppoOMarHeTHKU.

Cucrema ypaBHeHHMII MakcBeiia Kak 0000IIEHHE pa3pO3HEHHBIX SIBICHUW JIIEKTPUYECTBA U
Marserusma. MartepuanabHble ypaBHEHUS.

CaoiicTBa ypaBHeHul Makcseinna. [Ipeacka3zanue cynecTBOBaHUS 31EKTPOMArHUTHBIX BOJIH.
DJEeKTpOMarHuTHbIE BOJIHBI. BosIHOBOE ypaBHeHHEe. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

[Inockast »yeKTpOMAarHuUTHasE BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKHU. ODHEPrusi U HUMITYJIbC
JJIEKTPOMATrHUTHOMN BOJIHBI.

EctecTBeHHbI 1 onsipu30BaHHbIN cBeT. CTeneHb NoSIpU3aliy JJUHEHHO MOJIIPU30BaHHOTO CBETA.
3akoH Mauntoca.

IHonsgpusanus npu OTPaKEHUU U INPEJIOMIICHUH CBETa HA I'PAHUIIEC pasferna JUIIEKTPUKOB. YTOI
Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

Crioco6bl  monsipu3auuMu  ectecTBeHHoro cpera. Ilpusma Hukonsa. Bpamenue minockoctu
MOJISIPA3ALMU CBETA IIPU MPOXOKICHUU Yepe3 ONTUYECKH aKTUBHYIO CPELy.

[Ilkana 91eKTPOMAarHUTHBIX BOJH. (OCOOEHHOCTHM ONTHYECKOro Jauama3oHa. [lokazaTenb
MIPEJIOMIIEHUS CPEJIBI.

Korepentnsie BoiHbl. MHTEepdepeHys cBETOBbIX BOJH. ClOKEHHME WHTEHCHUBHOCTEH B Cilyyae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.

OnTuueckas pa3HOCTb Xo7a. CBsA3b ONTHYECKON Pa3HOCTH XOa ABYX BOJIH € Pa3HOCTBIO (a3 MEXKIY
HUMH. Y CJIOBUS MAaKCUMyMa U MUHHMYMA.

Cxema FOnra juisg HaOmronenus uatepdepennnu. BpemenHas 1 IpoCTpaHCTBEHHAs! KOTEPEHTHOCTb.
WnTepdepenius B Tonkux mieHkax. Habmonenne xonen HploToHa B 0TpaXKeHHOM U MPOXOSIIEM
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31.
32.

33.

CBETE.

SBnenue mudppakuun. Judpakuus Openens u Opaynrodepa. [Ipunnumn [rolirenca-Openens.
Hudpakuus @penens Ha Kpyriiom oTBepcTud. 30HBI @penens. ['paduueckuil METOa CIOXKEHUS
AMIUIATY L

Hudpakuuss DpayHrodepa Ha y3KOM mpsMonuHEHHON menu. JndpaknmoHHAs pemeTka Kak
COBOKYITHOCTh KOHEYHOTO YHCJIA IIETIEH.

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3a4eTy C OLleHKOH (3 ceMecTp)

1.

2
3.
4.
5

10.
11.
12.

13.

14.
15.

Tennooe u3nydenue Tena. 3akoH Credana-bonpimana. 3akon cmemenus Buna. 'unoresa [Tnanka.
®otorddext. 3akonsl CroneroBa. Dopmyna DHIITENHHA.

®oronsl. JlaBnenue ceera. KoprycKkyssspHO-BOIHOBOH yalli3M CBETA.

Paccesnue ¢orona Ha cBoO0oaHOM AnmekTpone. Popmyna Komnrona.

BonHoBele cBoiicTBa wactuu. [[nuHa BosHBI ne Bpoinsg. DKcriepuMEHTaNbHbIE MOATBEPKIACHUS
TUmnoTessl ae bpoitns.

[Tpuniun HeonpenenenHoctu. CooTHolleHue HeomnpeaeneHHoctel [eiizenbepra. OcoGeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe HCTOJNKOBaHME BOJH Je bpoiins. BomHoBas ¢yHkuus u ee cpoiictBa. IInoTHOCTBH
BEPOATHOCTH OOHAPYKEHUS YaCTHUIIBI.

OcHoBHasi 3aJa4a KBAHTOBOM MeXaHMKH. HecTanMoHapHO€ M CTallMOHApHOE YypaBHEHUE
IIpénuurepa.

Yactunia B OJHOMEPHON OECKOHEUHOW MpPsIMOYTOJIbHOM MOTEeHIMadbHOW sMe. KBaHTOBaHue
sHeprun. CoOCTBeHHbIE (YHKIIMN COCTOSIHUS YAaCTHIIBI.

[TpoxoxaeHre YacTUIIbl Yepe3 MOTEeHIINaIbHbIN O0apsep. TyHHETbHBIN 2 deKT.

KBaHTOBBII rapMOHNYECKHUI OCLMIIISATOP.

[Tnanerapras monmens artoma. I[loctymarel bopa. KBaHTOBaHme sHeprum BOJOPOIOTIONOOHOM
CUCTEMBI.

Nznydyenune BogopomononoOHpx cucteM. CrekTpaiabHbIEe cepuM atoma Bojopoaa. O6oOmeHHas
dopmyna baasmepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.

VYpasuenue Illpeaunrepa mist aroma Bogopona. KBaHToBanme MoMeHTa ummynbca. IIpaBuiia
oTbopa.
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16.

17.

18.
19.
20.

21.
22.

23.
24,

25.
26.
27.
28.

CnuH snexktpoHa. KBaHTOBbBIE uKMCIla, ONUCHIBAIOIINE COCTOSIHME 3JIEKTPOHA B arome. KpaTHoCTh
BBIPOXKICHUA dHEpreTuueckux ypoBHen. [Tpunuun [aymnu.

[TpuHIMI ~ TOXJECTBEHHOCTH OJMHAKOBBIX 4YacTull. bo3zonsl u Qepmuonsl. KsaHTOBBIE
pacupeneneHus.

CB0OO1HBIE 71EKTPOHBI B MeTailie. DHeprust @epmu. 30HHAs T€OpuUsl TBEPJbIX TEIL.
DNEeKTPONPOBOJHOCTh METAIIJIOB U MOJYIPOBOAHUKOB. CBEPXIIPOBOAUMOCTb.

SBnenue paauoakTuBHOCTH. OCHOBHOM 3aKOH pajnoOakTUBHOTo pacnana. IlocrosiHHas pacnaza.
[lepuon nonypacnaza.

CocraB 1 XapakTepuCTUKU aTOMHOTO siapa. KanenbHas mozens. Pazmep u ciiuH sijpa.

Macca u 3Heprus CBsI3M aTOMHOTIO siipa. 3aBUCHUMOCTb YZAEJIbHOW SHEPIHsl CBSA3M OT MacCOBOIO
yucia. O0oouedHast MoJIeTb sapa.

S nepuble peakuuu. DHeprus peakuuu. Peakuu nenenus u cuHTesa saep.

PannoaktuBHble psabl. OCHOBHBIE 3aKOHOMEpPHOCTH O-M3iIydyeHus saep. [Jnuna cBoOomHOro
npobera o.-yacTHil.

Tpu Buza B-pacnaga. Dueprerudeckuii cnekTp B-uactuu. Heltpuno.

OcobenHoctu y-u3nydenus saep. [IpoxoxieHne y-KBaHTOB yepe3 BEelleCTBO.

Knaccudukanms >neMeHTapHbiX yacTuil. Jlentonsl. JlenToOHHBIN 3apsi.

Anponsl. bapuonHsIii 3apsan. KBapkoBas MoJenb agpoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 1151 Ik3aMeHa (1 cemecTp)

1.

=
2

Yactuna ABWKETCA ¢ ycKopeHueM d = 2ti+ 4t] — 3k (m/c”). Onpenenuts MOIYIb CKOPOCTH

YaCTHIIBI B MOMEHT BpeMeHH t = 2 C ¥ MPOIICHHBIN €0 K 3TOMY MOMEHTY IyTh, €CJIA B HAYAJIbHBIH

MOMeHT BpeMeHH t = 0 t e& ckopocTs GbUIa By = 37 + 1] — 1k (M/c)

CKOJIbKO 000POTOB CJIENIAIN KOJIeca aBTOMOOMJIS MTOCIIe BKIIOYEHHUSI TOPMO3a /10 OJTHOM OCTaHOBKH,
€CJI B MOMEHT Hayalla TOpPMOKEHHSI aBTOMOOMIIb UMeJI CKOPOCTh Vo = 60 KM/4 1 ocTaHOBUIIsICS 3a T =
3 ¢ mocne Hauanma TopMmoxkeHus? Jluamerp komeca D = 0,7 M. Uemy paBHO cpenHee YIIOBOE
YCKOPEHHE KOJIEC ITPU TOPMOKEHUU?

Ha teno mMaccel M, nexaiee Ha INIQAKOM FOPU30HTAIBHOM IJIOCKOCTH, B MOMEHT t = ( Hauaia
JICWCTBOBATh CUJIA, 3aBUCSIIAs OT BpeMeHu kak F = kt, rie K — mocrosinnast. HanpaBnenue 3Toit crbt
BCE BpEMs COCTaBJIsIeT yrojl o ¢ TOopu3oHTOM. HaiiTu: a) cKOpocTh Tea B MOMEHT OTpbIBa OT
IUJIOCKOCTH; O) MyTh, IPOMICHHBIN TEJIOM K 3TOMY MOMEHTY.
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10.

11.

Yepes HENMOABMKHBIN OJI0K, YKPETUICHHBINH Ha KPato CTOJIA, IEPEKUHYTA HUTh, K KOTOPOU MPUBSI3aHBI
Tpu rpy3a maccamu My = 800 r, my =700 r, mz = 200 r. Macca 610ka M = 500 1, paanyc R = 0,38 m.
I'py3sl 1 u 2 nexar Ha croiie, rpy3 3 BUCHUT 110 APYTYIO CTOPOHY Osioka. CunTasi HUTh HEBECOMOM U
HEepacTsUKUMON U mpeHeOperast TpeHUeM, ONpeAeIuTe YCKOPEHUE TPY30B, a TaKkKe pacCTOsIHUE S,
KOTOpO€ I'py3 M3 MPOWJET OT Hayaia JBUKEHHS /10 TOIO MOMEHTA, KOTJa KHHETUYECKasi SHEPIUsl
BpaieHus 6moka oyzaer E, = 1,1 [Ix
Ha xoHax TOHKOIO OJHOPOIHOTO CTEpKHsS JUMHOW | u Maccoit 3M mpUKperuieHbl MajeHbKUE
HIapuKy MaccaMd M u 2m. Onpenenuts MOMEHT MHepuuu | Takol cUCTeMbl OTHOCUTENIBHO OCH,
NEPIEHIUKYJIAPHON CTEpP)KHIO M Ipoxojsiied uepe3 Touky O, Jexallyl0 Ha OCHU CTEpKHA U
=
OTCTOSIIIYIO HA paccTosHue 4 o kKoHua ¢ Gombmeii Maccoit. [Ipu pacuerax npumsts | = 1 M, m=
0,1 xr. [ITapuku paccMaTpuBaTh KaKk MaTEpUaIbHbIE TOUKU
Yenosek Maccoit M = 60 Kr, CTOSALINI HA Kparo rOpU30HTANbHOM MaTdopMel Mmaccoit M = 120 kr,
BpAILAOLIEICS 110 UHEPLUN BOKPYT HEMOJBMKHOM BEPTUKAJIBHOM OCH € 4acTOTOM N = 12 MHH ",
nepexoauT kK e€ neHtpy. Cuutas miar@opmy KpyriblM OJHOPOJHBIM JIHCKOM, a 4YeloBeKa —
TOUYEYHOM Maccoil, onpeaennTe, ¢ Kakoi 4acToToi OyeT Toraa BpamaThes miatgopma
MarepuanbHasi TOUKa Maccoil M = 2 Kr JBUTAIACH MO IEUCTBUEM HEKOTOPOU CHUJTbI, HAITPaBIECHHOMN
B10oab och OX cornacHo ypaBHennio x = 1 — 2t + t? — 0,2t3. HaiiTu MOIHOCTB, pa3BUBaEMYIO
CUJION B MOMEHT BpeMeHH t1 =2 cuty =5 c.
CHapsiz, TeTsIHi co CKOPOCThIO 16 M/c, pa3opBalics Ha JBa OCKOJIKA, MAaCChl KOTOPHIX 6 KT 1 10 Kr.
CkopocTb nepBoro ockojika 12 m/c u HampasieHa noa yriiom 600 k ckopocTu cHapsia. Haitu
BEJIMUKHY CKOPOCTH BTOPOTO OCKOJIKA U €€ HallpaBJIEHUE.
Onpenenuth HavaldbHYIO a3y TapMOHHUYECKOro KosebaHus Tena, eciau depe3 0,25 ¢ or Hauana
JIBUKEHUS] CMEIIEHHEe, W3MEHSIoIIeecs M0 3aKOHY CHHYyca, ObUIO PaBHO TOJOBHHE aMIUIUTY[IBI.
[Tepuon xonedanus 6 c
HaiiTi nepuon MaibIx BEpTUKAIBHBIX KoseOaHui maprka Maccsl 40 T, yKperIEHHOro Ha cepeinHe
TOPU30HTAIBHO HATAHYTOW CTpyHBI UIMHBI 1 M. HaTsokeHue cTpyHBI CUMTaTh IOCTOSHHBIM H
paBubM 10 H
Yepe3 N=8 noiHbIX KoJeOaHUI MPYKUHHOIO MAasgTHUKA aMIUINTY/a KoJieOaHUH YMEHbIINIACh B 2
pasa. Haiinue npoMeKyTOK BpEMEHH, 32 KOTOPBIN 3TO MPOU3O0IIIIO €CJIN AKECTKOCTh MPYXKUHBI K =10
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12.

13.

14.
15.

16.

17.

18.

19.

20.

H/m, a Macca rpy3a Ha npyxune m=>50 rp. PaccuuTaiite snepruto AE, motepstHHyr0 MassTHUKOM 3a 8
KoJebaHui, ecny HadaybHas amruatyaa A0=20 cwm.

Macca nBuxkyieics yactuubl yBenuuuiachk B 1,5 pasza. Kakyro ckopocts umeer yactuna? Kakas
OTHOCHUTEIIbHAs OINOKa OyeT AOMYILEeHa, €CIH KUHETUYECKYI0 YHEPTHIO YACTHIIBI B 3TUX YCIOBHSIX
paccuuThIBaTh KJIACCUYECKUM 00pa3oM?

BbruucnuTh IUIOTHOCTH Tras3a, AJii KOTOPOro HamOojee BEpOsSTHAs CKOPOCTh MOJIEKYN TMpHU
HOpMaJIbHOM aTMoc(epHOM aaBneHnn coctaniser 400 m/c.

Onpenenute YUCIO MOJIEKY U KOJTUYECTBO MOJIEH BOJbI B OyThlIKe BMECTUMOCTHIO 0,33 11
Cxarpli  a30T, UMEBIIMK  TepBoHauanbHO  Temmeparypy 400 K, chHauana  oueHb
ObIcTpo(aauabaTHYEeCKH) paclIMpUiIn 10 oObeMa 7 J, a 3aTeM OYeHb MEJICHHO(M30TCPMUUYECKH ),
cokann. B 06oux mporeccax gaBieHne H3MEHsII0Ch B 4 pa3a. Haiitu: 1) 00bembl raza B Ha4aIbHOM U
KOHEYHOM COCTOSIHUSIX; 2) M3MEHEHHe cpefHei apupMeTHdyecKod CKOPOCTH MOJEKyNl a3oTa B
aanabaTHYeCcKOM MpOIEcCe.

Kucnopon, Haxonsaumiica npu nasinenuu 0,5 MIla u temnepaty- pe 350 K, nmoaseprin cHavana
M30TEPMUYECKOMY PACUIMPEHHUI0 OT oObeMa 1 11 10 o6bema 2 11, a 3aTeM n300apHOMY pacCIIMpPEHUIO,
B pe3ysbTaTe KOTOporo o0beM rasza ysenuuwics 1o 3 i1. Onpenenuts:1) paboTy, COBEpLICHHYIO
ra3oMm; 2) U3MEHEHHE ero BHYTPEHHEN 3HEPruH; 3) KOJIUYECTBO MOABEACHHON TETIOTHI

A3OT HarpeBascs Ipu MOCTOSTHHOM JaBiieHHMH. EMy Obl10 coolrieHo konudecTBo TermiaoTel Q = 21
k/x. Onpenenuts paboTy A, KOTOPYIO COBEPILMII NIPH 3TOM ra3, U u3meHenue AU ero BHyTpeHHeH
SHEpPruM.

JIByXaTOMHBIN HI€aIbHBIN a3 COBEPIIAET MPOLECC, B XOA€ KOTOPOro MOJSPHAs TEIUIOEMKOCTh C
rasza OCTaeTcsl IOCTOSTHHOM U paBHOU 7R/2. Onpeaenurte noka3aTesb MOIUTPOIIBI N 3TOTO Mpolecca.
WneanbHbIl TpeXaTOMHBIN I'a3 KOJMUYECTBOM BellecTBa V = 2 Mojb 3aHMMaeT o0beMVi = 10 1 u
HaxomuTca noxa aaBieHueMm P; = 250 klla. CHauvana ra3 moaBepriil U30XOPHOMY HAarpeBaHUIO J10
temneparypsl T2 = 500 K, 3aTem — n30TepMHUUYECKOMY PACILIMPEHUIO 10 HAYAJIbHOIO JABJICHMS, a
rocjie 3TOro B pe3yibTaTe H300apHOTO CKaTUS BO3BPATWIIM B MEPBOHAYAJILHOE COCTOSIHHE.
[Toctpoiite rpaduk nukia u onpenenute repmudeckuii KITJI iukmna.

B xotie maposoit MamuHbl TeMiiepaTypa pasHa 400 K, a remneparypa xonogunsHuka 300K. KakoBa
TEOPETUYECKH BO3MOXKHAsi MaKCUMalibHasi paboTa A MalllMHbI, €CJIM B TONKE COoxkeHo SOOKT qpoB ¢
YAEIbHOM TEIUIOTOM cropanus 1,26- 10 Jx/xr
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21. JIBa MOJIsI MICaIbHOTO ra3a CHavYaIa M30XOPUUECKH OXJIa I, a 3aTeM M300apUYeCKu PACIIUPUIIN

TakK, 4TO TEMIIepaTypa ra3a craja paBHa epBoHavYaIbHOM. HaliTh npupalieHue SHTPOIUH ra3a, eClid
€ro JaBJeHUE B JAHHOM IMPOIECCe U3MEHIIOCH B n = 3,3 pasa.

22. JIen maccoit m1=2kr npu Temneparype t1=0C° ObL1 peBpalleH B BOIY TOH € TeMIIepaTyphl ¢

MOMOIIBIO Tapa, uMmeroniero remmneparypy t2=100C°. Onpeaenutb Maccy m2 HU3pacx0J0BAHHOTO
napa. KakoBo usmenenue AS sHTpONHUH CUCTEMBI Jiei-11ap?

IIpuMepHbIi NepeyeHb NPAKTHYECKHUX 3a/IaHUI 1715 IK3aMeHa (2 cemecTp)

1.

2.

Onpenenuth HAMPSHKEHHOCTD AJIEKTPOCTATUYECKOTO oIS E B 1IeHTpe KBapaTa co CTOPOHOH a, eclu
B TPEX BEPIIMHAX KBaJpaTa HaXOATCS OJMHAKOBBIE TOUCYHBIC 3apsibl (]

ToHKast HUTh COTHYTA B MOJIYOKPY>KHOCTb U 3apsDKEHa TaK, YTO DJIEKTPHUUECKU 3apsii paBHOMEPHO
pacnpezeneH 1o ee juinHe. KakoB pannyc 3TOH MOIyOKpYXKHOCTH, €CJIM U3BECTHO, YTO B LICHTPE €€
KPUBU3HBI HanpsbkeHHOCTh ot 10 kB/M, a morennman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenus R1=10 Om, R2=20 Om u R=5,0 Om. Bayrpennue
COTMPOTHBIICHUSI UCTOYHUKOB TIpeHeOpexxumo Maibl. Onpenenure: 1) 3HaUeHHE U HapaBIeHUE TOKa
yepes CONpoTUBIeHHE R; 2) TEMIOBY0 MOIIHOCTb, KOTOpas BBIJENSIETCA HA CONPOTHUBIEHUH R.?

i
:l—{ b
el ] .TI\:,'
- ]
]

R
Kakum 1omxHO OBITH conpoTuBIeHHE R anekrpuueckoil 1enu, n300pakxeHHONW Ha PUCYHKE, YTOOBI
TOK, TEKyIIUH 1o Hemy, Obl1 paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B, yacTtora nepeMeHHOro Toka
v=100 I'u?

—* a1 &
Tok [=100A Teder Mo TOHKOMY IIPOBOAHMKY, U30THYTOMY TaK, Kak [TOKa3aHO Ha pucyHke. Haitu
uHAYKIMI0 B MarauTHOro noss B Touke O KOHTypa, €CIM pajuyCc W30THYTOM YacTH MPOBOJHHKA
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10.

11.

12.

R=0,1 m, a cropona kBaapara a=0,2 M

4 3
/RQ‘"- l

(8]

I ®_

[To 1ByM mapajuie/ibHbIM MPSAMBIM MPOBOAAaM UTHHOM | = 1 M KaXblii TEKYT OJMHAKOBBIC TOKH.
Paccrosinue d mexay npoBomamu paBHo 1 cm. Toku B3ammMoeicTBytoT ¢ cuioit F = 1 mH. Haiitu
cuity Toka | B mpoBoziax

Karymka cocrout uz N = 75 BUTKOB 1 uMmeeT conpoTtuiieHne R=9 Om. MaruutHbIi NOTOK Yepes ee
norepeyHoe cedeHue Mensiercs no 3akoHy @ = kt, rme k= 1,2 mB6/c. Onpenenure: a) s.x.c.
MHYKIUH, BO3HUKAIOUIYI0 B 3TOM KOHTYype; 0) CHIly MHAYKLHMOHHOTO TOKa; B) 3apsi, KOTOPBIH
[IPOTEYET MO KOHTYPY 3a MEpBbIe 9 ¢ UIMEHEHMSI TTOJISL.

OneKTpoH, yckopeHHbI HampsbkeHuem U=200 B, Bieraer B OJHOPOAHOE MAarHUTHOE IIOJIE C
unaykuued B=0,7-10-4 Tn neprneHauKkyaspHO CUIOBBIM JMHUAM. HaliTh paauyc okpyXHOCTH, 11O
KOTOPOU JBUYKETCS JIEKTPOH B MATHUTHOM I10JIE U IIEPUOJ €T0 BPALLECHHUS.

WunyktuBHocTh L katymku (6e3 cepaeunuka) pasHa 0,1 MI'H. [1pu kaxoii cune Toka | sneprus W
MarHuTHoOro nois pasHa 100 mMx/Jlx

PaccTossHue Mexny IByMsi KOT€PEHTHBIMU HMCTOYHMKamHu cBera (A=0,5 Mkm) paBHO d=0,1 mm.
Paccrossnue Mexay UHTep(EpeHUHMOHHBIMH IOJIOCAMH Ha JKpaHe B CpeAHed uvacTu
uHTepPepeHMoHH0 KapTuHbl paBHO Ax=1,0 cm. OmpenenauTb paccTOSHUE OT HCTOYHUKOB JI0
JKpaHa

[1noCKOBBIMYKIIAs JTMH3A BBIMYKJIOW CTOPOHOW JIEKHT Ha CTEKJIIHHOW IUIACTHHKE. B OTpakeHHOM
cBeTe ¢ JAIMHOM BoiHBI A = 0,6 MKM Habmiofaercs MHTeppepeHInoHHas KapTuHa. CuuTas, 4To
paauychl MHTEPGEPEHLMOHHBIX KOJEl I' MHOTO MEHbIIE pajadyca KPUBU3HBI JHMH3BI R=1,2 M,
OIIpesieNUTe: a) TOJIMHY CJI0s BO3yXa TaM, I/1e BUJIHO IepBoe cBeTioe Koubllo HeioToHa, 6) panuyc
IIEPBOTO KOJIbIIA

Mexny nByMs IIOCKONApaJIENbHBIMM CTEKJISIHHBIMU IUIACTUHKAMHU TIOJIOKWJIM OYEHb TOHKYIO
IIPOBOJIOYKY, PACITOJIOKEHHYIO MTapaJUIEIbHO JIMHUU CONPUKOCHOBEHUS TUIACTUHOK M HAXOIALIYIO CSl
Ha paccrossHuM L=75 MM oT Hee. B oTrpaxkeHHOM cBere ¢ JyimHON BOHBI A=0,5 MKM Ha BEepXHEH
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13.

14.

15.

16.

IUTACTUHKE BUIHBI MHTEp(EepeHLInOHHBIE NOJO0Ch. Omnpenenure AuaMeTp MONEepEeYHOro CEUYEHUS
IIPOBOJIOYKH, €CIIU HA MPOTsHKEHUH a = 30 MM HacUMTBIBaeTCA M = 16 CBETIIBIX IOJIOC

Ha mens mupunoii a = 0,05 MM nagaeT HOpMaTbHO MOHOXPOMATHYECKHIA CBET C JTTUHOUW BOJHBI A =
0,6 MxM. OrmnpenenuTs yYroia ¢ MeXAYy IE€PBOHAYAJIBHBIM HAlpaBICHUEM IIydyKa CBETa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(PAKIIMOHHYIO IIOJOCY

JudpaknuoHHas pemieTka ycraHoBiieHa Ha paccrosHud 80 cMm oT 3kpaHa. Ha pemerky nagaer
MOHOXPOMaTHYECKHH CBET ¢ JUIMHOM BoyHbI 0,65 MkM. Ha skpane paccTosiHue MeX1y MAKCUMyMaMu
NEpBOTO W BTOPOro TOpsaka paBHO 5,2 cM. CKOJIBKO BCEr0 MAaKCHMyMOB o00Opa3yer 3Ta
JU(pakLMOHHAs perieTka’?

Kaxkyro tpyOky ¢ pactBopom caxapa (C-{) HeoOX0AMMO MOCTaBUTh MEXKY ABYMSI CKPEIICHHBIMU
HOJISIPU3aTOPaMHU, YTOOBI HHTEHCHBHOCTB CBETA, BBILIE/IIEI0 U3 BTOPOT0 NOJISAPU3aTOpa, OKa3aiach B
3 pa3za MeHbIlIE MHTEHCUBHOCTH €CTECTBEHHOI'O CBETa, MaJalollero Ha IEpBbIM MHoJspusaTop?
Cunrate, 4yTO yJelbHOE BpalleHue pactBopa paBHo 6,23 rpan/(% -m), TpyOka mormomaer 15%
MPOXOJAIIETO Yepe3 Hee CBETA, MOJISIPU3aTOPhl PO3pPauHBI

Onpenenutb, BO CKOJIBKO pa3 YMEHBUIMTCS WHTEHCHUBHOCTb CBETA, MPOIIECIIIET0 4Yepe3 JBa
MOJIIPU3aTOPa, PACIOJIOKEHHBIE TaK, YTO Yroj MEXJy MX IJIaBHBIM IIOCKOCTSAMHU o = 60°, a B
Ka)KIOM U3 MOJIAPU3aTOPOB TepsieTcs: 8% MHTEHCUBHOCTH MAJAIOIIET0 Ha HETO CBETA

IpumepHbIi NepedyeHb MPAKTHYECKUX 3aJaHMIA 17151 3a4eTa ¢ onleHKoi (3 cemecTp)

1.

Yepnoe teno Harpenu ot Temmneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuumiack oOras
TEIUIOBas dHEprus, nzmyyaemas Teaom? Ha ckoibko u3MeHUsach AJI1MHa BOJIHBI, COOTBETCTBYIOIAsS
MaKCHMYyMY SHEPTUH U3Iy4YE€HHs U CIEKTPAJIbHBII COCTaB U3IIy4ECHUS?

OnpenenuTh HaWMEHBUIMM 3aJep KUBAIOIIMKA TMOTEHLHATA, HEOOXOIUMBIM Ui MpeKpalieHus
HMHCCHUH C TOBEPXHOCTHU (POTOKATO/1A, ECITU OH OCBEIIAETCS U3YyUSHHUEM C JUTMHOM BOJHBI 0,4 MKM,
a KpacHasi rpaHula JiJIs Mateprana karoga pasHa 0,67 Mkm

@®orton c¢ osHeprueir 1 M»dB paccessics Ha CBOOOJHOM TOKOUBIIEMCS JJekTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO JIEKTPOHA OT/AAa4H, €CIU B pe3ysbTaTe paccesHus JJIMHA BOJHBI (OTOHA
M3MeHuIach Ha 25%

[Ipy ABMKEHHMH 4YaCTHIIBI BIOJb OCH X CKOPOCTh €€ MOJKET OBITh OIpe/ielieHa C TOYHOCTHIO

(ommbOko#) 1o 1 cm/c. Hailtm HeompeneneHHOCTh KOOPIWHATHI, €CIM YacTHUICH siBisercs: 1)
AIIEKTPOH, 2) npobunka maccoi 0,1r
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o

10.

CoOcTtBeHHass (yHKLHMS, ONMCHIBAIONIAS COCTOSIHUE MHKPOYACTHIBI B OECKOHEYHO TIIyOOKOH
y/n(x):Csin@x

NOTEHLMAJIbHOU siMe IUpUHON {, UMeeT BUA I, Wcnonb3ys ycliOBHS HOPMHUPOBKH,

onpeaenuTs noctosiHyo C.

BbruucnuTh paanychl nepBbIX TpeX OpOUT IEKTPOHA B aTOME BOJIOPOJIa

HaiiTin HanOoIbITyI0 ¥ HAMMEHBIIIYIO JUTMHBI BOJIH cepuu [lamieHa B crieKTpe U3mydeHus BOJIOPO/Ia.

CpaBHI/ITB IMMOJIYYCHHBIC 3HAYCHHUSA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyHUCHUA
192

IlepBoHavasibHasi Macca M30TONA UpUAUsA '’ paBHAa M = 5 r, mepuoj moijiypacnajga 75 CyTOK.
Ornpenenure, CKOIBKO sAlep pacnanercsa 3a 1 cekyHay B 3Tom mnpemnapaTte. CKOJIBKO aTOMOB 3TOTO
npenapara ocraHercs yepe3 30 CyTOK U BO CKOJBKO pa3 U3MEHUTCS aKTUBHOCTH Iperapara 3a 3T0
Bpems?

B nenTpe cosiHua mpoTekaeT TEpMOsIEpHas peaklMs CHHTE3a rejius U3 BOAOpPOJa, B KOTOPOH U3
4eTHIpex MPOTOHOB obpasyercst sapo He' i mBa mosurpona. 3amummre 9Ty peakumio. Kakne eme
YaCTHUIIbl 00pazyroTCs B Hell?

Kakoe xommaectBo U «BBITOPAET» 3a IOJl B JIEPHOM PEAKTOPE C AIEKTPUUECKON MOIIHOCTHIO 1
I'Bt n xn.a. 38%? CuuraTth, 4TO pacnajn sAep ypaHa IOJ JEHCTBUEM TEIJIOBBIX HEHTPOHOB
IIPUBOJUT K 00pa30BaHMIO U30TONOB KCEHOHA-141, cTpoHIMA-92 1 TpeX BTOPUYHBIX HEHTPOHOB.




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTECTALMHU, MOKA3ATEeJM W KPUTEPUH
OlleHUBAHUSL:

[TpomexyrouHast arrectanus To AucuuiinHe «®du3uka» BKIIOYAET TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBCHb YCBOCHUS O0YYAIONIMMHUCS 3HAHUHN, U IPAKTUUYECKHUEC
3a/1aHusl, BBISBISIFOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, IPOBOIUTCS B (hopMe
sk3ameHa (1, 2 cemecTp) u 3adera ¢ orieHKoH (3 cemectp).

JK3aMeH — YCTHBIN, KJIaccuueckuil. B kaxxiom OuieTe 2 TeopeTuueckux Bonpoca u 1 3amayga.
s momydenust oneHkKH «OTIMYHO» WITH «XO0POIIoY 0053aTebHO NPAaBUIBHOE PELICHHUE 3a1a4H.

Kpurepun BbicTaBJIEHUS IK3AMEHANUOHHOM OLEHKM:

— Ha OLEHKY «OTJIHYHO» — OOydaloluics JOJDKEH II0Ka3aThb BBICOKUMH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMaTHdeckoe WU INIyOOKoe 3HaHue
y4eOHOTro Marepuasa, CBOOOJHO BBIMOMHATH MPAKTUUECKUE 3aJaHus, CBOOOIHO OIEpUPOBATH
3HAHUSAMM, YMEHUSIMH, NPUMEHATh UX B CUTYalUsAX MOBBIIMIEHHON CIIOXKHOCTH; OOydaromuics
JOJDKEH 00y1afaTh 3HAHUSMU HE TOJIBKO Ha YpOBHE BOCIPOM3BEIEHUS U OOBICHEHUS
UHpOPMAaLIMY, HO U MHTEUIEKTyaJbHBIMU HaBbIKAMHU PELICHUs MPOOJIeM M 3a7ay, HAXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0eMaM, OLIEHKU U BBIHECEHUS! KPUTHUUECKUX CYKJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JOJDKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIUOKU, HETOYHOCTH, 3aTPyJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHbIE CUTYaLlUU;

— Ha OILICHKY «YAOBJIETBOPUTEJIBLHO» — CTYJIEHT JOJDKEH MOKa3aTh MOPOTOBBI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMIl, TO €CThb OH JOJDKEH HMEeTh 3HAaHUS Ha YpOBHE
BOCIIPOU3BECHHS U OOBSICHEHUSI MH(DOPMAIIUK, UHTEIEKTyalbHble HAaBbIKU PELICHUs MPOCTHIX
3a/1a4; B XO0J/I€ KOHTPOJBHBIX MEPOIPHUATHI JONMYCKArOTCs OLIMOKHU, MPOSBISAETCS OTCYTCTBUE
OTJEJIbHBIX 3HAHUH, yMEHUH, HAaBBIKOB, 00YJaOLINICS UCTIBITHIBAET 3HAUYUTEIIbHbBIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «HeY/10BJeTBOPUTEIbHO» — PE3y/bTaT 00yuyeHHs He IOCTUTHYT, KOMIETEHLIUU He
c(OpMHPOBaHbI, CTYJICHT HE MOXKET I10Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUS U OObICHEHUS
UH(pOpMaLINU, HE MOXET I0Ka3aTh UHTEUIEKTya IbHbIC HABBIKM PEILIEHHs MPOCTHIX 3a/]1ad.

3a4ér ¢ oueHkoil oOyJaromuecs MoJydaroT B pe3yJibTaTe BHIMOIHEHHS BCEX BUJOB pador,
NpPEIYCMOTPEHHBIX B 3 ceMecTpe H3y4eHMs AUCHUIUIMHBL. Bce BHABI paboT OLEHMBAIOTCA
IIPENOIaBaTeNIeM, COTJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJe JUIsl TaHHOro ceMecrpa. B
ciyyae HeBbIOJMHEeHUs oOyuatommmes 20% - 30% ot oOmero uucna BUAOB padoT,
IPEIyCMOTPEHHBIX B 3 ceMecTpe WWIM INpU BO3HUKHOBEHMM CIOPHBIX CHUTYyalluid, 3ader
npoBOIUTCS B hopMe cobeceoBaHMs IO BOIPOCAM U 3a/laHUSIM COTJIACHO MEPEYHIO BOIIPOCOB U
IIPaKTUYECKMX 3aIaHUN K 3a4ETY C OLICHKOM.

Kpurepun BoIcTaB/IeHUsI 3a4€THON OLCHKH:

— Ha OLICHKY «OTJIUYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOIKEH COCTaBIISATh
85 — 100% ot MakcuMaIbHOM cyMMbI 6ayU10B 3a cemecTp. OOyuaromuicss moKa3bIBaeT BHICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIETEHLUN, BCECTOPOHHEE, CHUCTEeMAaTHMYecKoe U TIy0oKoe
3HaHUE Y4eOHOro MarepHuaia, CBOOOJHO BBINOJHIET MPaKTHUYECKUE 3alaHus, CBOOOIHO
omepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMH MPHUMEHEHHUS UX B CHUTyalMsIX MOBBIIIEHHON
CJI0XHOCTH,

— Ha OIIEHKY «XO0POLI0Y» — PE3YIbTUPYIOLINI peUTHHT 00yJaroIerocs 10J>KeH COCTaBIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOoKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEJbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS IpH aHAJTUTHYECKHX
olepanusx, NepeHoce 3HaHUH U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH;

— Ha OIICHKY «Y/10BJ€TBOPHUTEIbHO» — PE3yIbTUPYIOUINIA peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbl OaisioB 3a ceMecTp. CTYIEHT JA0KEH MOKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HaHMS Ha
YPOBHE BOCIIPOU3BEJCHUSA U OOBACHEHUs MH(DOPMAIMM, UHTEUIEKTyalbHbIE HaBBIKM PELICHUS
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHN JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYYarOIUICS UCIBITHIBAET 3HAUUTEIbHBIC
3aTpyJHEHUS IPU ONIEPUPOBAHNH 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE HAa HOBBIE CUTYALINH.
— Ha OLEHKY «HEYAOBJETBOPUTEJIBHO» — pPE3YJIbTUPYIOUIMA PEUTHHT 00y4arolerocs



cocraBiisieT MeHee 50% OT MakCHUMaJbHON CyMMBI OAJUIOB 3a CEMECTp pe3yabTaT oOydeHHs He
JOCTUTHYT, KOMIIETEHIIMU HE C(POPMHUPOBAHBI, CTYJECHT HE MOXET MOKa3aTh 3HAHUS Ha YpOBHE
BOCIIPOM3BECHUS U OOBSICHEHUSI MHPOPMALIUU, HE MOXKET IMOKa3aTh UHTEJUICKTyalbHbIC HABBIKU
pelIeHUs TPOCThIX 3a/1a4.



