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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yuyeOHOM TOoJTy Ha 3aceannu kapeapsl Duzuku

[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 1. Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

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

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryun/m

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

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu oCBOGHUSI TUCHUIUIUHBI «DU3UKay SBISIIOTCS: OBNaZieHHEe 0a30BbIMU
3HAaHUSAMH, METOJIAMU aHAJIU3a U MOJICIIMPOBAHMSI B KIIACCHYECKOW U COBpEMEHHOM (pusmke
JUIS yCTIEITHOTO (POPMHUPOBAHUS U Pa3BUTHS 001ePO(deCCHOHATBHBIX KOMIIETEHIIUHN B
00J1acTH CUCTEM U CPEJICTB aBTOMATU3AIMH TEXHOJIOTHUYECKHUX MPOIECCOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuumnnnza ®Gu3nka BXOAUT B 00513aTENbHYIO YacTh y4eOHOIo 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, BIIAJICHUS ), TOTyYSHHbIC IPU U3YUYECHUH JAHHOM TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

TeopeTudeckre OCHOBBI AIEKTPOTEXHUKH

dusnyeckue OCHOBBI MOTyYeHHs HHPOpMaLUU

MozenupoBaHue CUCTEM YIPaBICHUS

TexHu4eckne U3MEpeHHs U PUOOPHI

DJeKTpUYeCKrue U3MEPEHHs

DJEKTPOHMKA B YIPABISIOUINX YCTPOMCTBAX

I'mnpoaBTOMaTHKA

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbrare ocBoeHus AucuUIUIMHEbBL (Moayist) «Ddusuka» oOyyarouuiics 10KeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

OIIK-1 Cnocoben ananu3upoBaTh 3a7a4u MpohecCUOHATBLHOM 1eITeTbHOCTH Ha OCHOBE
HOJ'IO)KGHHﬁ, 3aKOHOB U METOI0OB B 00JIaCTH €CTECTBEHHBIX HAaYK U MAaTCMAaTUKHN

OIIK-1.1 Hcnonb3yeT nosoxeHus1, 3aKOHbI U METOJIBI B 00JIACTH €CTECTBEHHBIX
HayK ¥ MaTEMaTHUKHU MIPH PEIICHUU MTPAKTUUECKUX 3a]1a4

OIIK-1.2 Pemaer ctannapTHbie IpoecCHOHATIBHBIE 3a/1a4H ¢ TPUMEHEHUEM
METOJ0B MaTeMaTUUECKOr0 aHaIn3a

OIIK-1.3 [IpuMeHsieT ecTeCTBEHHOHAYYHbIEC 3HAHUSI U METOAbl MATEMAaTUYECKOTO

aHaJii3a B HpO(I)CCCI/IOHaJ'IBHOI\/'I JACATCIIBHOCTH




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 12  3aueTHbIX eauHull 432 akajl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabota — 275 akaj. 4acos:

— ayuTopHas — 265 akaj. 4yacos;

— BHeayauTopHasi — 10 akaj. 4acos;

— caMmocTosITenbHas pabota — 85,6 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

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

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

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

n1ab. | IpaxT.
3aH. 3aH.

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 JBHKCHUS

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
HPaKTHIECKOMY

3aHATUIO
(mpopaboTtka
JIeKINR);

- MOATOTOBKA
oT4era Io
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 3aK0HBI 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

11

24

10

2. MonekymsipHast pu3uka 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 u
HayJHOU
JIUTEPATYPHI,

-cemuHap Ne 4

2.2 TepmouHaMUKa

2,2

- 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

12

4,2

3. DK3ameH

3.1 Dx3amen 3a 1 cemecTp

DK3aMeH

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

HWroro 3a cemectp

36

18

36

14,2

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

59

- 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

6,2

- 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

10

- 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
HHIUBUIYATbHBIX
3amay Ne 5, Ne 6,
- cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

HWroro no pazaeny

16

10

20

27,1

5. BoaHoBas onTHka




5.1 DnexTpoMarHuTHOE
nosne. DJIeKTPOMarHUTHbIE
BoJIHEIL. BostHOBast mpupoa
CBeTa.

- 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

72

- IOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHAPCKOMY U
PaKTUIECKOMY

3aHATUIO
(mpopaboTtka
TIeKInN);

- TIOJTOTOBKA
oT4era Io
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 U
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

28,2

6. Ox3ameH (2)

6.1 Dx3ameH 3a 2 ceMecTp

DK3aMeH

Hroro no pazneny

Hroro 3a cemectp

34

17

34

55,3

OK3aMCH

7. KBaHTOBas ONTHKA

7.1 KBanToBast onTHKa.
DKCTIepUMEHTATHHOE
MOATBEPKICHHE KBAaHTOBOH
TPUPOJIBI CBETA

2,1

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

- IOAATOTOBKA
oT4eTa 1o
1abopaTopHBIM
paborawm;

- perieHne
HHANBUAYAJIbHBIX
3aj1ay;
CaMOCTOSITENBHOE
n3ydeHue
yueOHOM U
HAay4YHOU
JIUTEPATypPHI;

- nabopaTopHas
paborta Ne 36, Ne 37
- IpoBepKa
MHIWBHIYaIbHBIX
3agau Ne 1,2, 3
- cemuHap Ne 11;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

2,1

8. KanToBas ¢usuka u pusuka

arToMa

8.1 DieMeHThl KBAaHTOBOM
MEXaHUKHU

- MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTHIECKOMY

3aHATHIO
(mpopaboTtka
TeKIuh);

- IOJITOTOBKA
oT4eTa 1o
71a00paTOPHBIM
pabotam;

- perieHne
MHIUBHIYaIbHBIX
3ajad;
CaMOCTOSITENBEHOE
U3y4YCHHE
y4eOHOi u

- maboparopoHast
pabota Ne 41, 42
- IpOBEpKa
HHIUBUIYATbHBIX
3agad Ne 4, 5
- cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2




HayJHOU
JUTEPaTypBI,

8.2 dusuka aroMa

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHSTHUIO
(mpopaboTka
JIEKINH);

- IOATOTOBKA
oTyera o
n1ab0paTOpHBIM
pabotam;

- pemeHue
WHUBUAYaITbHBIX
3aj1ad;
CaMOCTOSITENEHOE
n3ydeHue
yueOHO# 1
Hay4HOH
JIUTEPATYPBI;

- nabopatopHas
pabota Ne 41, Ne 42
- IpoBepKa
WHJIMBHIYaJbHBIX
3aga4 Ne 6
- cemuHap Ne 13,
14;

OIIK-1.1,
OIIK-1.2

8.3 KBanToBas cTaTUCTHKA.

DneMeHThl PU3UKH
TBEPIOro Tea.

- 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

20

19

9. ®u3uka spa u dIEeMEHTapHBIX

YaCTHI]

9.1 ®usnka aTOMHOTO Aapa.

PaZ[I/IoaKTI/IBHOCTI:

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PAKTHIECKOMY
3aHSTHUIO
(mpopaboTtka
JIEKINK);

- IOJITOTOBKA
oTyera o
71a00PaTOPHBIM
paborawm;

- 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
(mpopaboTka
JIeKIni);

- TIOJITOTOBKA
oT4eTa o
1a60PaTOPHBIM
paboTam;

- peleHue
UHINBHIYaIbHBIX
3aj1au;
CaMOCTOSITENbHOE
n3ydeHue
yueOHOIl u
Hay4HOU
JNTEPATYpEI;

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

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

10

10

Wroro 3a cemectp

36

36

18

16,1

3a0

HToro o aucumruimHe

106

71

88

85,6

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMUHBIX BUIOB yueOHOI paboThl Hanbosee 3 PeKTUBHBIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOTO 00y4eHUs, UHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTHH OPUEHTUPYIOTCS HA OPraHU3AIHIO
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WLUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTD CTYJIeHTa HOCUT B TaKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

CemuHap — 6ecenia mpenogaBaresst U CTYIEHTOB, 00CYXK/IeHUE 3apaHee
MOATOTOBJICHHBIX COOOIICHU MO KaKIOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHAyeMOoi 0053aTeNbHON U TOTOTHUTENLHON TUTEPATYPHI.

[TpakTHyeckoe 3aHsATHE, MOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUHN 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 nMpoOIEeMHOro o0yueHus: — opraHu3zaius o0pa3zoBaTeNbHOrO Mpollecca,
KOTOpasi mpe/roiaraeT mocTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
CTYJCHTOB.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TEXHOJIOTHIA TPOOIEMHOT0 O0yYeHUS:

[TpoGiieMHas TeKIuUs — U3NI0KEHUE MaTepuaa, Ipenosaramiiee NoOCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHbIE C PA3IMUHBIMU MOJIENIIMU UHTEPIIPETAL[IH
M3y4aeMoro Marepuaa.

[TpakTryeckoe 3aHsATHE B POpPME MPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pPelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a1auu, TpeOyromiei ot
CTY/IEHTa IPUMEHEHHS KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

3. VIHTepaKkTUBHbIE TEXHOJIOTUH — OpraHu3anus o0pa3oBaTeNbHOrO Mpoliecca,
KOTOpas Mpe/rnosaraeT akTHBHOE M HEJIMHEHHOEe B3aUMOIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yIbTaTa.
Hapsiny co cnennanu3upoBaHHBIMU TEXHOJIOTHSMHU TAKOTO POAA MPUHIUI HHTEPAKTUBHOCTH
IIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
HHTEepakTUBHOCTH MO/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBaIOLIeHCs
MH(POPMALMOHHO-PECYPCHON CPEIbI.

@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 (MEXTPYIIIOBOM TUAIIOT, TUCKYCCHS KaK CIIOp-
JTAAJIor).

4. NadopmManinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHN —
opraHu3aIys 00pa3oBaTEIbHOTO MPOIIECCa, OCHOBAHHAS HAa TPUMEHEHHH
CTIEIMATM3UPOBAHHBIX MIPOTPAMMHBIX CPEJl U TEXHUIECKUX CPEICTB paboThI ¢



uHpopMaImen.

@DopMBbl YUEOHBIX 3aHSATHI C UCMOIE30BaHUEM MHPOPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHUIA:

Jlekuus-Bu3yanusanus — U3J10KEHUE COACPIKAHUS COITPOBOKIAAETCS MMPE3CHTALIMEN
(memoHCTparueit yaeOHBIX MaTEpUaIOB, IPEICTABICHHBIX B PA3JIMYHbBIX 3HAKOBBIX
CUCTEMaX, B T.4. HJUTFOCTPATUBHBIX, TPAQUUECKUX, aAyAHO- H BHICOMATCPUAIIOB).

[TpakTrdeckoe 3aHsATHE B (OopMe MPE3CHTALUN — PEACTABIICHUE PE3YIHTaTOB
MPOEKTHOW WJIM UCCIEN0BATEIBCKOMN AEATEIBHOCTH C HCIIOJIb30BAHUEM
CHEeIUATU3UPOBAHHBIX POTPAMMHBIX CPE/I.

6 YueOHO-MeTOqMYEeCKOE 0OOecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

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 o0mieit pusuku : yuebnoe nocodue : B 3 tomax / 1. B.
CagenbeB. — 16-¢e uzn., crep. — CankTt-IlerepOypr : Jlanp, 2020 — Towm 1 : Mexanuka.
MonekynspHas ¢puzuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr :
AJIEKTPOHHBIN // JlaHb : aekTpoHHO-O0nbOMnoTeunas 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.
Bonabl. Ontuka : yae6HOoe mocodue s By3oB / U. B. CaBenbseB. — 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. NIOJI30BATEIICH.

3. Cagennes, U. B. Kypc o6mieit pusuku. B 3-x T1. Tom 3. KBanToBas onrtuka.
AtomHast pusuka. @usuka TBepOro Tena. Puznka aToOMHOTO 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 : yuebnuk / B.U. demuguenxo, U.B. Jlemunuenko. —
6-e u3n., mepepad. u gorn. — Mocksa : UTHOPA-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
obpamenust: 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. rexuudeckuit yH-T um. I'. M. Hocosga.
- Marautoropck : MI'TY um. I'. WM. Hocoga, 2021. - 1 CD-ROM. - 3ari. ¢ TuTyII. 3KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN 978-5-9967-
2124-5. - TekcT : PIEKTPOHHBIN.

2. Koukun 1O. I1. MonekynspHas pusuka 1 TepMoIMHAMUKA: TOCOOHE 110
MOATOTOBKE U BBIITOJIHEHHIO JTa00paTOPHBIX padoT : yueOHoe mocobue s 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 3HepreTuxu 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 nocTossHHOTO TOKA: MPAKTUKYM IO (pu3HKe : yueOHOE
noco6ue [ By3oB] / M. B. Beuepkun, O. B. KpuBko ; MarHuToropckuii roc. TeXHU4ECKUH
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. Casuenko 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. ®u3nKa TBEPAOTO Tella, aTOMa M aTOMHOTO spa : yaeOHoe mocodue [ 111 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 : AIEeKTPOHHBIN.

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 TUCHUILINHBI (MO1YJIs1)

MaTepHaHBHO-TeXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



Y4eOHble ayAUTOPUH TS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA
OcHalleHue 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, U3MEPUTENIbHbBIE TPU-00PHI AJI 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 ONpeieNieHus TToKa3aTesiel aanadaTsl Y METOIOM
Krnemana u /Iezopma.

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

8.JIabopaTopHasi ycTaHOBKA JJIs IPOBEPKU 3aKO-HOB BO3PACTaHUS SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTtanoBka 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 tabopaTopHasi AJisl ONpeAesieHUs] YHUBEPCAIbHOM ra30Boit
noctostHHOM "M®-OI'TI-M".

12.Cren nabopaTopHbIil ra30BbIE IPOLIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

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

OcHaleHue ayTuTOpuu:

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHBIE PU-00PHI AJI TPOBEACHUS
1a00paTOpHBIX PadOT:

1.JIabopaTopHas ycTaHOBKA JUIS UCCIIEIOBAHUS DIIEKTPOCTATUIECKOTO MOJIS 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 M OTIPE/ICTICHUS
WHIYKTUBHOCTH

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

6. JJaboparopHas ycTaHOBKa JUIsl OTIPEICICHUS Payca KPUBU3HBI JTUH3BI U UTHHBI
CBETOBOM BOJIHBI C IIOMOIIBIO KoJien, HeroToHa.

7. JJabopaTopHasi ycTaHOBKa ISl OTIPE/ICIICHUs] KOHIIEHTPAI[MH PACTBOPOB caxapa U
MTOCTOSIHHOM Bpa-IIeHUS.

8. ICTOYHMKY MUTAHUS ITOCTOSHHOTO TOKA.

9. Marasun emkocreir Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Marasun unnykruBaocteid Time Electronics 1053.

12. Mara3zuns! conpoTtusnenuit 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 ayuTOpus AJsl IpoBeAeHUs TabopaTopHbIX pa-00T: JlabopaTopus «AToma,
TBEP-II0TO TeNa, SIpa»
OcHaleHue ayTuTOpuu:
JlaBopaTopHble YCTaHOBKH, U3MEPUTENIbHbBIE TPU-00PHI AJI TPOBEACHUS
71a00paTOPHBIX padoT:
1.JIaboparopnas ycranoBka mis "M3ydenus BHemHero gporosddexra'.
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
VHJIMBUyaJIb-HbIX KOHCYJIbTAlMN, TEKYILIETO KOHTPOJIS U MPOMEKYTOYHOM aT-TeCTallu

OcHaleHre ayiuTOpuu:

WNHTepakTuBHAs JOCKa, IPOEKTOP;

MynbTUMEIUIHBINA TPOEKTOP,IKPaH.

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

OcHalueHnue ayIuTopuu:

[Tepconanbhbie koMmbloTepsl ¢ maketom MS Of-fice, ¢ Beixogom B IHTEpHET U ©
JOCTYIIOM B 3JIEKTPOH-HYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEy YHU-BEPCUTETA.

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

OcHaieHre ayiuTOpuu:

Cremnaxu, celibl 1151 XpaHeHHs! yueOHOro 0060-pyaoBanus. MHCTpyMeHTHI AJis
peMoHTa 000pyAOBaHUS



MpunoxkeHue 1
6 YyebHO-MmeTOoAUYECKOe obecnevyeHne camocTonaTeNlbHOM paboTbl 06yyatowmxca

Mo aucumnanHe «dPusmka» npefycMoTpeHa aAyAUTOPHAA M BHEAYAUTOPHAA CAMOCTOATEsIbHAA
paboTa obyvatowmxcs.

AyguTopHas camocToATeNbHas paboTa CTyAEHTOB NpeanosaraeT peleHue WHAMBUAOYANbHbIX
3aZ1a4, 06pabOTKY PE3yNbTATOB IKCNEPUMEHTA/IbHBIX AaHHbIX 1abOPaTOPHbIX PAboT.

MpumepHsbie uHOUBUOyanbHbIe dOMaWHUe 3a0aHUsA

1 cemectp

3adaua Ne 1 «kKuHemamuKka nocmynamesnbHO20 08UXCEeHUA»

— 2 ~ (v

TouKka ABUMXKETCA MO OKPYXKHOCTU paguycom 4 m no 3aKoHy S=A+Bt , TAe S — NponaeHHbIN

nytb, A=8 m, B=2 m/c?, t- Bpems. OnpeaennTtb, B KAKOWM MOMEHT BpeMeHM HOPMasIbHOE YCKOpPeHMue
paBHO 2 M/c’. HaliT CKOPOCTb, TaHTEHLMALHOE U MOJTHOE YCKOPEHWE TOUKM B STOT MOMEHT BPeMeHH

3adaua Ne 2 «KuHemamuKa epauwjamesnibHo20 G8UMEHUA»

Konieco BpaliaeTcA BOKPYr HEMOABWMMKHOM OCK TaK, YTO Yrosl NOBOPOTa 3aBUCUT OT BPEMEHMU MO
3aKOHY =10+20-t-2-t>. HaifTu: 1) cpeAHee 3HayeHue YrNOBOWM CKOPOCTU (p) 33 MPOMENKYTOK

BpemeHn oT t=0 A0 OCTaHOBKMW; 2) YrnoBOe YCKOPeHMe B MOMEHT OCTaHOBKM KoJjieca; 3) nosHoe
YCKOPEHME TOUKM, Haxoasalencs Ha pacctossHum 0,1m oT ocu BpalleHua A8 MOMEHTA BpeMeHU t=4 ¢

3adaya Ne 3 «JuHamuKa nocmynamesibHO20 U 8pawiamesibHO20 08UMXEeHUSA»

Ha Ban B BMAE UMANHAPA C TOPU3OHTA/IbHOM OCbIO BPaLLLEHMA HAMOTaHa HEBECOMAs HUTb, K KOHLY
ee npuKkpenseH rpys. Kakyto yrnoByto cKopocTb ByaeT umeTb Baa CNycTA 2C Nocie Havyana ABUMKEHUA
rpysa, ecnm macca Bana 4 Kr, ero pagmyc 20 cm, macca rpysa 0,2 Kr, AelACTBMEM CUA TPEHUA Ha
OBVXKYLLMECS Tela MOXKHO npeHebpeydb

3adaya No 4 «3aKOHbI COXPAHEHUS 8 MeXaHUKe»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr 1 m,=15 Kr noggelleHbl Ha HTAX OANHAKOBOM
ONVHbI L=2 M B O4HOM TOYKe M COMpUKacaloTca mexay cob6oi. MeHbwnii rpy3 6bin OTKAOHEH Ha yron
a=60° u oTnyweH. OnpesenuTe BbICOTY, Ha KOTOPYK NOAHMMYTCA o6a rpysa nocne abCOMIOTHO
Heynpyroro yaapa

3adaua Ne 5 «FapmoHu4yecKue KonebaHusa»

Onpefenntb MaKCMMasbHble 3HaA4YeHMA CKOPOCTM W YCKOPEHMSA TOYKM, COBepluatoLlei
rapmoHWYeckue KonebaHWA ¢ aMNANTYAON 3 CM M Kpyrosoi vactotoit m/2 c'. HanucaTb ypasHeHMe
CKOPOCTM TOYKU, EC/IN B HAYa/IbHbIA MOMEHT BPEMEHM TOUKa HaX0AMIacb B NOJIOMKEHUN aMMIAUTYAHOIO
OTK/OHEHMUS.

3adaua Ne 6 «3amyxaroujue KonebaHus»

Mepuog 3aTyxatowmx KonebaHuii paseH T = 4c¢, norapuPpmmyecknini feKpemeHT 3aTyxaHua 1,6;
HavanbHaa ¢asa pasHa 0. CmelleHMe TOYKM B MOMeHT T/4 pasHo 4,5 cm. HanucaTb ypaBHeHue
KonebaHU 1 NocTpouTb rpaduK B Npesenax TPEx nepuoaos

3adaya No7 «PeaamusucmcKasa MexaHuKka»

B na6opaTopH017| cncreme OTC4eTa O4Ha M3 ABYX OAUMHAKOBbIX YacCctul C maccol Mo NOKOUTCA,
apyraa ABUXETCA CO CKOPOCTbiO v=0,8¢ no HanpaB/IEHUIO K HOKOHMEﬁCﬂ vyactumue. Onpe,u,enMTe
PENATUBUCTCKYHO MacCcCy p,BM)KYMEﬁCH 4acTuubl B na6opaTopH0|7| cncreme OTCHETa U ee KUHETUYECKYH
9Hepruo

3adaua Ne 8 «3nemeHmbl cmamucmuYecKoli pusuxku»

Haltgute ona razoobpasHOro asoTta TemnepaTypy, NPy KOTOPOK CKoOpocTAM Moaekyn v; = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GyHKUMK pacnpegeneHna Makcsenna f(V)



3adaya Ne 9 « MKT. UdeanbHebiii 2a3»

3 Mo/1A a30Ta NAOTHOCTbLIO p=1,25Kr/M> U30XOPHO Harpenu Tak, YTo ero AaBaeHue U3MeHUNach C
1,1-10° Ma go 1,6:10°Ma, a 3aTem M306apHO CXKasu A0 MEPBOHAYa/NbHOM TemnepaTtypbl. Onpesenure
TemnepaTtypbl B KaxKA0M U3 TPEX OMMUCAHHbIX COCTOAHMMN U KOHEYHbIN 06bem rasa. M3obpasute rpadurku
3TUX NPOLECcCcoB B KoopanHaTtax P-T

3adaya Ne 10 «llepeoe Ha4an0 MepmMoOUHAMUKU»

B pesynbTaTe M30TEPMMYECKOro paclimpeHuns asota macco m=0.2Kkrnpu TemnepaTtype T=280 K
obbem ero ysennumsaetca B 2 pasa. Onpeaenutb: 1) paboTy A, coBepLIEHHYIO ra3om Npu pacllMpeHunm;
2) nsmeHeHue AU BHyTpeHHel 3Hepruu; 3) KONMYeCTBO TennoTbl Q, NoyYeHHOE ra3som

3adaya Ne 11 «Ljukner»

Ha P-V-guarpamme 1M306parkeH LUWK/A, COBEPLUAEMbIA ABYMSA MOJIAMM a30Ta, COCTOALLUN U3 ABYX
n30xop M AByx m3obap (puc.1l). U3BecTHO, UYTO TOUKM 2 U 4 nexaT Ha OAHOW M30Tepme, a CpeaHue
KBagpaTU4YHble CKOPOCTU MOIeKyN a3oTa pasHbl vl = 300 m/c B coctoAHuKM 1 1 v3 = 700 m/c B COCTOAHUU
3. Onpepenute paboTy, cOBEPLUAEMYHO Fa30M 3a LMK,

P,

2
ad

Puc.1.

3adaya Ne 12 «Bmopoe Ha4yasno mepmoOUHAMUKU»

KycoKk nbaa maccoi m =200r, B3aTbIl Npu Temnepatype t; = -10C°, 6bin HarpeT Ao Temnepatypsl t,
=0C° u pacnnaBneH, nocne 4yero obpasoBaBlanca Boga bblna HarpeTa Ao TemnepaTtypbl t; = 10C°.
Onpepenntb usmeHeHme AS SHTPONUM B XO4E YKA3aHHbIX MPOLLEeCCOB.

2 cemecTp
3adaua Ne 1 «Pacyem anekmpuyecKkux noneii»

DNeKTpMyeckoe none co3faHo AByma 3apagamu ;=10 HKn u q,=-20 HKA, HaxopAWMMMCA Ha
pacctoaHmm d=20 cm gpyr oT apyra. OnpesennTb HaNpPsAKEHHOCTb MOAA B TOYKe A, yAaneHHoi oT
nepsoro 3apaga Ha pacctosHue r;=30 cM M OT BTOPOro Ha r,=50 cm. Paccumtatb paboTy, KOTOpYIO
Heob6X04MMO COBEPLUINTb, YTOObI NepeHecTU TOYeuYHbI 3apag, q0=5-10'4 Kn n3 Toukn HaxopAwmnca
nocepeanHe mexay 3apagamu B TOUKy A.

3adaya Ne 2 «3neKmpoemMKocmb»

[Ba KoHAeHcATOpa C eMKOCTAMM COOTBETCTBEHHO 8 M 4 MK® coeamHeHbl NOC/eA0BaTENbHO U
NOAKAOYEHbl K WUCTOYHMKY MOCTOAHHOIO TOKa C HanpaxkeHuem 150 B. M3 BTOpOro KoHaeHcatopa
M3B/IEKAETCA AMSMIEKTPUK, KOTOPbIM HaxoAwica Mexay nnacTMHamm (ero  AuanekTpuyecKas
NPOHMLAEMOCTb PaBHA 6). MpU 3TOM UCTOYHUK TOKA OT KOHAEHCATOPOB He oTKAwYancA. Onpenenntb
3apAabl KOHAEHCATOPOB, SHEPTUIO BTOPOro KOHAEHCATOPA A0 M NOCAE U3BAEYEHUA OUINEKTPUKA

3adaua Ne 3 «[locmosHHbIii 3neKkmpuyeckuii mok»

Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, £5=3,0 B, r;=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepenute: 1) cMnbl TOKa BO BCEX YYaCTKax Lienu; 2) TenjoByl0 MOLLHOCTb, KOTOPas BblAenAaeTca Ha
conpoTusneHmn Rs.
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3adaya Ne 4 «MazHUmocmamuka»

Mo ABym 6eCKOHEYHO AJIMHHBIM MPAMbIM MNapannefnbHbIM MPOBOAAM, HAXOAALWMMCA Ha
pacctoaHmMm R=10,0 cm gpyr oT gpyra B Bakyyme, TekyT Tokm 1,=20,0 A n 1,=30,0 A oanHakoBsoro
HanpasneHuA. OnpegenntTe MarHUTHYH MHAYKLUMIO NonA B, co34aBaemoro Tokamm B TOUKAX, /iexalumx
Ha npsmoi, coeguHAlowmx oba nposoaa, ecnn: 1) Touka C NeXWUT Ha paccToaHun ri=2,0 cm nesee
NIeBOro npoBoAa; 2) Toyka [l NeuT Ha paccToaHum r,=3,0 cm npaBee nNpaBoro nposoaa; 3) Toyka G
NeXNUT HA pacCToAHUM r;=4,0 cm NpaBee NeBOro NpoBoaa

3adaua Ne 5 «3neKmpomazHUMHAA UHOYKYUA»

MpoBoAsAWMIA NAOCKUI KOHTYP, MMetoLmnii Gopmy OKpYKHOCTU paauyca r = 0,05 m nomelleH B
OLHOPOAHOE MArHWUTHOE MoJjie TaK, YTO JIMHUM  MArHUTHOM MHAOYKUMM 1OAA  HanpasaeHbl
nepneHANKYNApPHO NAOCKOCTM KOHTypa. ConpoTtusBneHme KoHTypa R = 5 Om. MarHutHaa vHAyKumA
meHsAeTca no 3akoHy B = kt, rae k = 0,2 Ta/c. Onpepenute: a) 3.4.C. UHAYKLUMM, BO3HUKAIOLLYIO B 3TOM
KOHTYpe; 6) cuny MHAYKLUMOHHOIO TOKa; B) 3apsd, KOTOPbI NpoTeYeT No KOHTYPY 3a nepsble 5 cekyH,
N3MEHEeHMA NonA.

3adaua Ne 6 «llepemeHHbIl MOK»

KaTywka HamoTaHa megHbiMm npoBogom anametpom d=0,2 mm ¢ obuen annHol I=314 m n umeet
WMHAYKTUBHOCTb L=0,5 MH. Onpeaenntb conpoTUBNEHME KaTyWwKK: 1) B Lenm NoCTOAHHOIO TOKa; 2) B Lenu
nepemMeHHOro ToKa ¢ Yactotom v=50 'y,

3adaua Ne 7 «jeurceHue 3apAreHHbIX YaCMuy 8 31eKmpomMmaz2HUMHOM rose»

DNEKTPOH, YCKOPEHHbIM HanpsaxKeHnem U=200 B, BnetaeT B O4HOPOAHOE MarHWTHOE Mose C
WHAYKUmel B=0,7-10 Tn nepneHaUKyNAPHO CUAOBLIM IMHUAM. HaliTh paamnyc OKPY»KHOCTU, MO KOTOPOI
ABWXKETCA 3N1EKTPOH B MarHUTHOM MoJe U NEPUOA, €ro BPaLLEHMS.

3adaua Ne 8 «lMonapuzayua ceema»

Yron Mexzay MAOCKOCTAMM MPOMyCKaHWA AByX nonspusatopos paseH 50°. EcTecTBeHHbIN cBerT,
npoxoaa 4Yepes Takylo cuctemy, ocnabnsetca B 8 pas. NpeHebperas NoTepaMM CBETA MPU OTPANKEHUM,
onpeaennTb KoapPULMEHT NOrIOLLEHNA CBETA B NOApMU3aTopax

3adaya Ne 9 «MHmephepeHyusa ceaema»

B onbiTe KOHra Ha Nyt oAHOro M3 MHTEpPdEpPUpPYIOLWMX yYein NomMeLLanacb TOHKasA CTeKNAsHHas
NAaCTUHKA, BCeACTBME Yero LeHTpabHaA CBeT/1asa NoJioca CMeLLanachb B NOJIOXKeHWEe, NepBOHAYasIbHO
3aHATOEe MATOW CBET/ION Nojioco (He cuuTas LUeHTpanbHOM). Jlyd nagaeT Ha  MAACTUHKY
nepneHAnKynAapHo. MNokasatenb nNpenomaeHua nnactuHkm n=1,5. [lnnHa BOAHbI A=6-10" m. Kakosa
TO/ILMHA NAACTUHKMN?

3adaua Ne 10 «Jugppakyua ceema»

Hangute paguycbl nepsbix Tpex 30H PpeHens AnA MNJAOCKOM BOJIHbI, €CAN PaccTosaHue OoT
BOJIHOBOW NMOBEPXHOCTM A0 TOYKM HabaoaeHma 1 m. AnvHa BoaHbl A=500 HMm.

3 cemecTp

3adaya Ne 1 «Tennosoe u3sny4yeHue»



YepHoe Teno Harpenun oT Temnepatypbl 600K ao 2400K. Bo ckonbKo pas yBenmyunacb obuias
TEN/A0BaA 3Heprua, usnyvyaemaa Tenom? Ha CKONbKO WM3MeHWMAacb A/IMHA BOJIHbI, COOTBETCTBYHOLLAA
MaKCMMYMY SHEPTUU U3NYYEHUA U CNEKTPA/IbHbIA COCTaB U3yYeHnA?

3adaua Ne 2 «®omoagphekm»

OnpeaennTb HaMMeHbLIUA 3aAepP’KUBAIOWNIN NOTEeHUMaN, HeobXxoAMMbIN ANA NpeKkpalleHus
3MUCCUM C MOBEPXHOCTU POTOKATOAA, €C/IN OH OCBELLAETCA U3NYYeHUEM C ANNHOW  BOAHbI 0,4 MKM, a
KpacHaA rpaHuua 4na matepuana Katoaa pasHa 0,67 MKM

3adaua Ne 3 «kKomnmoHoecKoe paccesiHue»

®oToH ¢ 3Heprmen 1 MaB pacceanca Ha cBoH6OAHOM MOKOMBLUEMCA 3JIEKTPOHe. Haltu
KMHETUYECKYIO 3SHEPrU0 3N1EKTPOHA OTAAauYM, €CNM B pe3ynbTaTe pPacCceAHuA AMHA BOAHbI POTOHa
M3MeHunnacb Ha 25%

3adaya Ne 4 «3nemeHMbI KBAHMOBOU MEXAHUKU»

Mpu ABUMKEHUW YacTULbl BAO/SIb OCU X CKOPOCTb €e MOXEeT ObiTb onpegesieHa C TOYHOCTbIO
(ownbkon) Ao 1 cm/c. HailTu HeonpeaeneHHOCTb KOOPAMHATbI, CAK YacTULel aBaaeTca: 1) a/1eKTpoH,
2) apobuHKa maccoii 0,1r

3adaya Ne 5 «HYacmuya 8 nomeHyuanvHol ame»

CobcTBeHHas GyHKUMA, OMUCHIBAKOWAA COCTOAHWE MMKpoYacTULbl B OecKoHeyHo rybokomn
noTeHuManbHOM Ame wWwupuHon €, mmeer Bug v (X) = Csinlﬂx . Ncnonb3ya ycnosBua HOPMUPOBKM,
onpeaenntb NocTtoaHHyto C.

3adaya Ne 6 «kAmom no meopuu bopa. N3nyyeHue amomoe»

BbluMCAUTb pasnycbl NEPBbIX TPEX OPOUT 3/1IEKTPOHA B aTOMe BOA0POAA

3adaya Ne 7 «PaduoakmueHocmeo»

192
MepBoHayanbHaA macca U3oTona Mpuana "7 Ir pasHa m =5, nepuog nonypacnaga 75 CyTOK.

Onpepenvte, CKONbKO Afep pacnagerca 3a 1 cekyHay B 3Tom npenapate. CKOMIbKO aTOMOB 3TOro
npenapata octaHetca yepe3 30 CYTOK M BO CKOJIbKO pPa3 M3MEHWUTCA aKTMBHOCTb MpenapaTta 3a 3TO
Bpema?

3adaua Ne 8 «3Hepaus 8 A0epPHbIX peaKyusax»

Kakoe Konnuectso U>° «BbiropaeT» 3a rog, B A4€pHOM PeaKTope C 3N1eKTPUYECKOM MOLLHOCTbIO 1
BT n K.n.g. 38%? CuuTaTb, YTO pacnag Agep ypaHa nog AeACTBMEM TEMNI0BbIX HEMTPOHOB NPUBOAUT K
06pa30BaHNIO U30TOMNOB KCEHOHA-141, cTPOHLUMA-92 N Tpex BTOPUYHbIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom

1 cemectp

Ne 1 «[TpymeHeHWe 3aKOHOB COXPaHeHUA ANa onpeaeneHnsa CKOPOCTU NoaeTa Nyan»

Ne 4 «MccnepoBaHWe BpallaTeNbHOTO ABUMKEHUA TBEPAOrO TENA BOKPYT HEMOABUKHOM OCU»
Ne 5 «OnpeaeneHne xapakTePUCTUK 3aTyXatoLWnX KonebaHnin GUsnyeckoro masaTHUKa»

Ne 7 «OnpegeneHune CKOPOCTU 3BYKA B BO34YXE METOA0M CTOAYEN BOSIHbI»

Ne 11 «M3yyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Y

Ne 14 «OnpeaeneHue nokasatens agnabaTtel metogom KnemaHa n Jesopma»

Ne 15 «l1poBepKa 3aKoHa BO3paCTaHMA IHTPONUNY

2 cemecTp

Ne 21 «MccnepgoBaHme 31eKTPOCTaTUYECKOTO NOA C MOMOLLLbIO 30HAa»



Ne 24 «PacwupeHue npeaena U3smepeHus amnepmeTpa NoCTOAHHOIO TOKa»

Ne 28 «OnpegeneHve WHAYKTUBHOCTM  CONEHOMAA WM MarHUTHOM  MPOHWULLAEMOCTU

deppomarHeTmka»

Ne 32 «OnpegeneHve paguMyca KpWBWM3HbI JIMH3bI M MOJIOCHI MPOMYCKaHMA cBeTodUAbTPA C

NOMOLLLbIO Kosiel, HboToHa»

Ne 34 «OnpeaeneHve o NHbI CBETOBOM BO/HbI M XapaKTEPUCTUK ANDPAKLMOHHOM peLlleTKn»
Ne 35 «OnpeaeneHne KOHUEHTPALMM PAaCTBOPOB Caxapa M NOCTOAHHOMN BPALLEHUAY

3 cemecTp

Ne 36 «MccnepoBaHme xapaKTePUCTUK BaKYYMHOTO GOTO3IeMeHTa»

Ne 37 «MccnepgoBaHme nsnyvyeHmsa abcontoTHO YePHOTo Tena»

Ne 41 «MccnepgoBaHme BO3OYKAEHMA aTOMOB rasa»

Ne 42 «Msyqume CMeKTpa n3nyd4yeHma atoma sogopoaa. Onpe,u,eneHVle rNaBHbIX KBAHTOBbLIX YNACEN

BO3bYKAEHHbIX COCTOAHUIA aTOMa BOA0POAa»

Ne 44 «M3yyeHne aNeKTPUYECKMX CBOMCTB TBEPAbIX TENY
Ne 51 «M3yyeHne 3aKOHOMEPHOCTEN a-pacnaga»

Ne 53 «OnpegeneHve MAKCMManbHOW 3HePrnm B-4actul, U MAEHTUDMKaALMA PaSNOAKTUBHbIX

npenaparos»

vk W e

MepeyeHb 80NPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp
CemuHap 1. «KKuHemamuKa u QUHAMUKA NOCMYNamesbHO20 U 8paAWamesnibHO20 08UXCeHUA»

MoHATWE paanyc-BEKTOpPaA, CKOPOCTU U YCKOPEHUS MaTepuanbHOW TOYKU. CpegHne U MIHOBEHHble
BEJINYMHDI.

Mpamasa M obpaTHan 3a4auM MexaHWKKU. Posib HauyanbHbIX YCA0BWIA. MepemelteHne U NpoiaeHHbIN
nyTb.

[BUKeHNe No OKPYKHOCTU. YToN NOBOPOTA, Yr10BaA CKOPOCTb U Yr10BoOe ycKopeHue. CBA3b YIrI0BbIX
N NIMHEWHbIX BEIMYMH.

KpuBoanHeliHoe aABuKeHWe. TaHreHUManbHoe U HopMasbHoe ycKopeHue. MonHoe yckopeHue. Yron
MeXay CKOPOCTbIO U YCKOPEHUEM.

MHepumanbHble cnctembl oTcyeTa. MNMpuHUMN OTHOCUTEeNbHOCTU [annnes. nepBblﬁ 3aKOH HbloToHa.

NMoHATMe cunbl, maccbl U mmnynbca. lpuHUMN cynepnosnumm. OCHOBHOM 3aKOH ANHAMUKN
NnoCTynaTe/IbHOro ABU»XeHuA. TpeTMﬁ 3aKOH HbloToHa.

MOMEHT uMMyabCa M MOMEHT CU/Ibl OTHOCUTE/SIbHO TOYKM. OCHOBHOE YypaBHEHME AUHAMUKU
BPALLATE/NIbHOTO ABUMKEHMA.

BpalleHune BOKpYr HenoABMXKHOM ocu. MOMeHT nHepunn TBepaoro Tena. Teopema LteliHepa.

AHaNorna XxapakTePUCTUK U ypaBHEHUIA NOCTYNAaTENIbHOTO U BPALLATE/IbHOMO ABUMKEHUA.
CemuHap 2 «3aKOHbI COXPAHEHUA»

3amKHyTaA cuctema. 3aKOH COXpaHeHMA NOJIHOTO MMMNYAbCa CUCTEMbI TeJ.

3aKOH CoOXpaHeHMA NOJHOIO MOMEHTA MMMYJ/IbCa CUCTEMbI Tesl. [lBUXKEeHUe B LLeHTPaIbHOM nosne.

PaboTa M MOLHOCTb. KuHeTMYecKan sHeprua NocTynaTeIbHOro U BpaLLlaTe/IbHOrO ABUMKEHUA.

KoHcepBaTMBHbIE U AUCCUNATUBHbIE CUAbl. PaboTa KOHCepPBaTUBHbIX M ANCCUNATUBHBIX CUA.

MNoTeHuManbHas HepruAa. 3aKoH COXpaHeHUA NMOSIHON MeXaHNYeCKoM HEPrnun.
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CBA3b MeXKAay CUI0M 1 NoTeHUNaNbHOM aHeprueit. [lea cnocoba onncaHnA B3aumMoaencTeums.
CoyaapeHue ayx Ten. Ynpyrui n Heynpyrun yaap.
CemuHap 3 «KonebaHus u 807HbI»
YpaBHEHWE rapMOHUYECKUX KONeBaHNI 1 ero pelueHue.
XapaKTepuUcTnku konebaHuin (amnanTyga, YyactoTa, HadyanbHas ¢asa).
MaTemaTuyecknin n GrU3nNYecKnin MaaTHUKMK.
CnoskeHune rapmoHUYecKux KonebaHuit ogHoro HanpasaeHuA. buenus.
CnoskeHue nepneHAMKYAAPHbIX KonebaHuii. durypbl Jinccaky.
YpaBHeHMe 3aTyxatowmx KonebaHuii 1 ero pelleHue.

XapaKTepUCTMKM 3aTyxalolmx KonebaHuit (Bpema penakcauum, norapudmuUUeckuini geKkpemeHT,
A06pPOTHOCTD).

JHeprusa rapMoHMUYECKUX U 3aTyXatoLmX KonebaHui.

BbIHYXAeHHble KonebaHuA. Pe3oHaHc.

MonepeyHble 1 NPOA0bHbIE BO/HbI. XapaKTePUCTUKM BeryLuei ynpyroi BOAHbI.
CKOpOCTb pacnpoCTpaHeHMA yNnpyrnx BoJH.

Knaccudumkauma BosH no  ¢dopme BOAHOBOM noBepxHocTWU. [nockas, cdepuyeckaa w
LMAMHAPUYECcKana BOHA.

BosHOBOE ypaBHeHWe. YpaBHEHWe /lyya, YpaBHEHWE MJIOCKOM BOJIHbI, BOJIHOBOE YypaBHEHWEe B
obwem Buge

HanoxeHue ynpyrux sonH. CtoAa4yasn BoAHA U ee 0COHBEHHOCTU.

CemuHap 4 « MKT. UdeanbHbiii 2a3. Cmamucmu4ecKoe onucaHue Makpocucmem»
Makpocuctema. CTaTUCTUYECKUIA N TEPMOANHAMMYECKUIN NOAXOAbI K ONMMCAaHMIO MAKPOCUCTEM
ONCKpeTHbIN Habop BeNMYMH. TOHATUE BEPOATHOCTU U CPpEeAHEN BESIMYUHDI.

HenpepbiBHbIN Habop BeAWUMH. PyHKUMA pacnpepeneHus CaydyaliHOM BeNMUMHbLI U ee CBOMCTBA
(dun3nyecKkmnit cmbicn, pacyeT BEPOATHOCTEN, YCI0BUE HOPMUPOBKM, PACUET CPEAHMX BEMUMH).

PacnpeaeneHne MoaeKyn No NpoeKkLuam ckopocTei. PacnpeaeneHue Maycca.
PacnpeaeneHne moneKyn no moayto ckopoctu. PacnpeaeneHme Makcsenna.
Hanbonee BepoaTHasn, cpegHAs 1 CpeaHEKBAAPATUYHANA CKOPOCTH.

PacnpeaeneHne Monekyn ugeanbHOro rasa no BbiCOTe B Moje TAXKecTu 3emnu. PacnpegeneHuve
BonbumaHa. BapomeTpuueckan dopmyna.

Mogenb ngeanbHoro rasa. [laBneHme v TemnepaTtypa € TOYKU 3peHna MKT.

YpaBHEHWe COCTOAHUA MAeanbHOro rasa. M3oTepmuyeckuii, U3oxopudeckuii u mnsobapuyeckuii
npotieccobl

CemuHap 5 «TepmoOuHamuka»

MoHATMe cTeneHeil cBobOAbl MONEKYNbl. Teopema O paBHopacnpeseneHUM SHEPTUKU Mo CTEMNeHaM
cBobopl.

BHYTPEHHAA 3HEPrusa Kak GyHKUMA COCTOAHUA CUCTEMBI.
PaboTa Kak pyHKLMA npouecca.
MepBoe Hayano TePMOLUHAMMUKM.

I'IepBoe Ha4Yano TepMOAUHAMUKU ON1A U30TEPMUYECKOro, MU30XOPUYECKOro u I/I306apl/l"leCKOI'O
npoueccos.
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Aanabatmyeckumin npouecc. YpaBHeHue lyaccoHa. NonmMtponnyeckne npoueccol.
MNoHATne TennoemkocTn. MonsapHasa n yaenbHaa Tena10eMKOCTU. Ten10eMKOCTb NPU U30MpoLeccax.
HanpaeneHune npoueccos. CTaTUCTUYECKUIN BEC MAKPOCOCTOAHMA. CyTb HEOBPAaTUMOCTH

Uuknuuecknin npouecc. KoadpPpuumeHT nonesHoro AencTena Tenn0BoOM MallUHbI.

. Llukn KapHo. Teopema KapHo.

. Bropoe Havano tepmogmHamukn. opmynmnposku Knaysmyca n KenbsuHa.
. DHTpONUA cUcTeMbl U ee cBoicTBa. Teopema HepHcra.

. U3meHeHune aHTpoNnM B TENIOBLIX NpoLeccax.

. OcHoBHOE ypaBHeEHNE TEPMOANHAMUKMN. TepMOAMHaMM‘-IeCKMe noTeHumanbl

2 cemecTp
CemuHap 6. «3neKmpocmamuKa»
DNEeKTPUYECKN 3apas. DNeKTpocTaTMYecKkoe none. 3akoH KynoHa.

HanpAXeHHOCTb 3NeKTpocTaTMyeckoro nona. [puMHUMN cynepnosvunm AAa HanpsaKeHHOCTH
3/IEKTPOCTATUYECKMX NOJIEN.

Teopema lNaycca gna sneKTpoCcTaTM4ecKoro nons.

PaboTa no nepemelleHUIO 3apALa B 3N1EKTPOCTAaTUUECKOM MOJeE.

MNoTeHumMan anekTpocTaTMyeckoro noas. MpuHUMn cynepnosmummn ana noteHuuana.
CBA3b MeXKAay HaNPAXKEHHOCTbIO N NOTEHLMANOM.

Ipadunyeckoe npeacTaBaeHME INEKTPUYECKUX NONEN

dneKTpuyecKoe nose B AnanekTpuke. Monapmsauma guanekTpuka
DNIeKTPOEMKOCTb yeAMHEHHOTO NPOBOAHMKA.

KoHaeHcaTop. DN1EeKTPOEeMKOCTb M0CKOro, Chepuyeckoro U LMAWHAPUYECKOro KoHAeHcaTopa.
CoeanHeHWe KOHAEHCATOPOB.

3Heprua 3apaKeHHOro KoHAeHcaTopa.
CemuHap 7. «[1ocmMoAHHbILT MOK»
dneKTpu4ecknit Tok. Cuna Toka. 3akoH Oma B MHTerpanbHoM popme.
DNeKTpPUYEeCKoe HanpsaKeHme.
ConpoTtusneHne npoBoAHMKa. CoeamHeHNe CONPOTUBAEHMNIA.
MnoTHOCTb TOKa. 3aKoH Oma B anddepeHumnanbHom popme.
CropoHHue cuabl. C. 3akoH Oma gna HeO4HOPOAHOTO YyYaCTKa Lenu.
MpaBuna Kupxroda gna pacyeta pa3BeTB/EHHbIX Liene.
PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOro TOKa. 3aKoH [koyns-JleHua
CemuHap 8. «MazHUMOCMamuKa. 31eKmpoma2HUMHan uHAyKyus. MepemeHHbIili MOK»

MCTOYHUKN MAarHMTHOro nons. MH,EI,YKLI,MFI MarHMTHoro nona. EguHuubl n3ImepeHunAa. Hal'lp’r'l)KeHHOCTb
MarHUTHOro nond. EguHmubl n3mepeHunAa.

CunoBble INHUU MArHUTHOTO MOAA (IMHUM MarHUTHOW MHAYKUmMK). 3akoH-Brno-Casapa. MpuHUMN
cynepnosnumm MarHUTHOro nons.

MoTtok BEKTOpPa MHAYKUNUN MArHUTHOTO NoaA. TeopeN\a I'aycca AnAa MarHMTHOro nonAd.

Ll,VIpKYI'IFILI,VIFI BEKTOpPa MHAYKUMN MATHUTHOIO MoJA. TeopeN\a O UMPKYynauMnM BEKTOpPa UHAYKUUU
MArHMTHOro nonaA.
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11.
12.
13.

Cuna NlopeHua. Mpasunao onpegeneHna ee HanpasaeHua. Cuna Amnepa. Npasuno onpegenenHusa ee
Hanpas/seHuA.

MarHutHoe none B BewecTse. HamarHM4YeHHOCTb.

Harlpﬂ)KEHHOCTb MArHUTHOro nondA. MarHuTHaA NPOHNLUAEMOCTb BellecCTBa. AnamarHeTuku u
napamarHeTunku.

deppomarHeTnku. dusmyeckas npupoaa peppomarHeTmsma.

3aKOH 371eKTpoMarHuTHol nHaykunm ®apagesn. Mpasuno SleHua.

fiBNeHne camonHayKuMn. MHOYKTUBHOCTD.

MarHuTHasa aHeprus KOHTypa C TOKOM. IHeprus MarHMTHOTO NoJS.
KonebaTtenbHbl KOHTYP. NpeobpasoBaHue aHeprum B KonebatenbHOM KOHTYpE.

HEDEMEHHbIﬁ TOK. [MonHoe conportmBneHne Luenn nepemeHHoOro Toka. ,D,El;lICTBYPOU.LME 3Ha4YeHUA TOKa
M HanpAaxXeHuaA. MowHocTb npu nepemeHHOM TOKe.

CemuHap 9. «3nekmpomazHumHsie 8osHbl. [oasapusayus ceema»

YpaBHeHusA Makcsenna. DNEeKTPoOMarHUTHbIe BOJIHbI. YpaBHeHuA Makcsenna ana
3NIEKTPOMATHUTHbIX BOMIH. CKOPOCTb PACNPOCTPAHEHUS 3INEKTPOMArHUTHbLIX BOJH. JHeprua
aﬂeKTpOMarHMTHOVI BOJIHbI. LLIkana 9N1EKTPOMArHUTHbIX BOJIH. OcobeHHOCTM ONTUYEeCKoro
AManasoHa.

EcTecTBEHHbIN U MNOAAPM3OBaHHbIMA CBeT. Bugbl nonapusaummn. CreneHb NoOAspusaLmmM YacTUYHO
NnoNAPU30BaHHOTO CBeTa.

MNonapusauma Npu OTparKeHUM U MpPesoMSIEHUM CBETA Ha rpaHuue pasgena AUINEeKTPUKOoB. Yron
bptoctepa.

[BoliHOE lyyenpenomneHme. YCTponcTso npmsmsl Hukons.
3akoH Mantoca.

OnTMYeCKn aKTMBHblE BeL,ecTsa. BpalieHne naocKoCTM nonAapusaunm cBeTa NpuU MNPOXOXKAEHUU
yepes onTn4yeCcKkn aKTUBHYHO cpeay.

CemuHap 10. «MHmeppepeHyusa u dugpakyusa ceema»
MoHATUe nHTepdepeHLMmU. MPUHLUMN CynepnosnLmnmM AN CBETOBbIX BOJH.

KorepeHTHble M HeKorepeHTHble BOJIHbl. CNOXEHME MHTEHCMBHOCTEW B C/ly4Yae HEKOrepeHTHbIX U
KOrepeHTHbIX KonebaHuid. YcnoBua ycuneHmsa n ocnabieHns ceeta B 3aBUCMMOCTM OT pasHOCTU ¢as
NHTepdEPUPYIOLLMX BOJH.

OnTUYecKnin NyTb CBETOBOro siyya. Cnocobbl M3MEHEHUA ONTUYECKOrO MyTWU CBETOBbIX BOJH. CBA3b
ONTUYECKOM PasHOCTM X043 ABYX BOJH C PasHOCTbiO ¢a3. YCNOBMA MAKCMMyMa M MUHUMyMa
NHTepdepeHLMM B 3aBUCMMOCTU OT ONTUYECKOI Pa3HOCTM X043.

Cxema HOHra. Ycnosua HabnogeHua nHtepdepeHunn. KoopamHaTbl CBETAbIX M TEMHbIX NOJOC Ha
3KpaHe.

MHTepCbEDEHLI,I/Iﬂ B TOHKUX MIEHKAaX B OTPa*XeHHOM U npoxoaAalem CBeTe. Cxema ana HaGﬂIOAEHI/IFl
Konevw, HoloTOHa. Pa,EI,MYCbI CBET/IbIX U TEMHbIX KOJ1€l, B OTPAaXXEHHOM M NpoxogAallem CBETE.

fiBnenue andpakumu. MNpuHumn lMonreHca-PpeHens. Andpakuma GpeHena Ha KpPyr1om OTBEPCTUM.
30Hbl ®peHens.

Ondpakuma PpayHropepa Ha y3KOM NPAMOJMHENHON LWenn. YCAOBMA MaKCUMyMa U MUHUMYMa.
3aBMCMMOCTb MHTEHCUBHOCTM CBETA OT Yr1a ANPPaKUmu.

OndpakumoHHaa peweTka. OCHOBHble XapaKTepUCTUKN AndpPaKUMOHHON pelleTkn. Ycnosua
rNaBHbIX MAaKCUMYMOB M MUHUMYMOB M A06aBOUYHbIX MUHUMYMOB.

3 cemecTp
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CemuHap 11. KeaHmoseas onmuKa
KoadppuumneHTbl OTparkeHUs, NOrNOLWEHNs 1 NPOMNyCcKaHuUA.
TennoBoe nsnyyeHne. XapakTepucTnku.
Mogenb abCcoNtOTHO YETHOIO Tela. 3aKOHbI TEMI0BOTO U3yYeHUA
M'mnotesa u popmyna MnaHka. CeA3b GopMysibl MNaHKa C 3aKOHAMM TENIOBOFO U3/TYYEHUA.
SHeprua n umnynoc GoToHa. [JaBneHue cBeTa.
doToaddekT. 3akoHbl poToadPekTa. KpacHasa rpaHuua potoaddekTa.

MMnotesa SWHWTENHA M ero ypaBHeHMe Ans BHelwHero ¢otospodekTa. O6bACHEHME 3aKOHOB
doToadpdeKTa.

TopMmo3HOE PeHTreHOBCKOE U3NlydeHme.
ddodekT KomnToHa n ero Teopums.

KopnyckynAapHoO-BONHOBOM Ayanu3m cBeTa. (ABNAeHMA, NpUBOAALLME K TaKOMy NpeacTaB/ieHuto, u
bopmybl, CBA3bIBAKOLLME KOPMYCKYIAPHbIE U BOIHOBbLIE XapaKTEPUCTUKN CBETA)

CemuHap 12. 3nemeHmbl KBAHMOBOU MeXaAHUKU
BonHoBble cBOMCTBA YacTuL,. [JaMHa BOAHbI Ae bpoiina. dKkcnepumeHTanbHOe NoaTBEPKAEHME.
MpuHUMN HeonpeaeneHHocTn MNenseHbepra. COOTHOLWEHWE HeonpeaeneHHOCTEN.
BonHoBas ¢yHKLUMA M ee CBOWCTBA.
OcHoBHas 3aa4a KBaHTOBOM MexaHWKKU. YpasHeHue LLpéanHrepa.
YacTuua B NnoTeHuManbHoM ame. KBaHTOBaHWE SHEPTUM.
MpoxoxKaeHue YacTulbl Yepes NoTeHunanbHbi bapbep. TyHHeAbHbI 3pdeKT.
CemuHap 13. Teopus bopa. N3nyyeHue amoma
MnaHeTapHasa mogenb atoma. OnbIT Pesepdopaa. YpasHeHue Pesepdopaa
Moctynatbl bopa. Hepgoctatkm Teopumn bopa
MN3nyyeHne aToma BOAOPOAA M BOAOPOAONOAOOHbIX CUCTEM.
CnekTpanbHble cepumn. Popmyna banbmepa.
OnbIT ®paHKa u lepua
CemuHap 14. Amom 8 KBaHMOoBol MmexaHuKe
KBaHTOBbIE YMC/Ia, XapaKTePU3YHOLLME NONOXKEHUE 3/TEKTPOHA B aTOMeE.
KBaHTOBaHWe aHeprum. KBaHTOBaHME MOMEHTa MMMY/IbCa
CnuH anekTpoHa. MoAHbIK MOMEHT 3/1EKTPOHA.
Cxema sHepreTMYeCcKMX ypoBHe aToma Bogopoaa. Mpasuna otbopa Npy aTOMHbIX Nepexoaax.
3anosHeHMe 3NeKTPOHHbIX 060/104EK B MHOTO31EKTPOHHBIX aTomax. MpuHumun Naynu.

CneKTpbl MHOTO3/IEKTPOHHBIX aTOMOB. XapaKTepUCTUYECKOEe U3/TlyYeHMEe B PEHTFEHOBCKOM CMEKTpe.
dopmyna Moznum

CemuHap 15. KeaHmoeasa cmamucmuKa. 31eKmponpoeooHOCmMb maeepobix mes.
MpuHLUMN TOXKAECTBEHHOCTN OANHAKOBbIX YaCcTUL,.
B0o30HbI U depMmOHbI. TpK BUAA CTAaTUCTUKKN: KnaccuyecKas, bose-dnHwTelHa n depmun-upaka.
CBobOAHbIE 3NEKTPOHbI. IHEpPrua Pepmu.

30HHaA TEOPUA TBEPObIX TEN.
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3NeKTponpoBOAHOCTb NONYNPOBOAHUKOB. 3aBUCMMOCTb NPOBOANMOCTH OT TEMMNEPATYPbI.
CobcTBEHHAA M NpUMMecHas NPOBOANUMOCTb NOAYNPOBOAHUKOB.
INeKTPonpPoOBOAHOCTb META/IIOB. 3aBUCMMOCTb COMPOTUBAEHMA OT TEMMEpPaTypbl.

AsneHune CBEPXNPOBOAMMOCTM. KBaHTOBaA TEOPUA CBEPXMNPOBOANMOCTHN.

CemuHap 16. PaduoakmuesHocmo
CocTaB M XapaKTepPUCTUKM aTOMHOTO A4pa.
AnepHble cunbl. ONUWKNTE KBAHTOBbIM MEXaHM3M B3aMMOLENCTBUA HYK/IOHOB B siape.
KanenbHas n obosoueyHas mogenm agpa. Paguyc agpa.
Macca v aHeprua cBA3u agpa. YaenbHas sHeprus cBasu

AsneHune PaaNO0aKTUBHOCTU. OcHoBHoW 3aKOH PagnoakKTUBHOIO pacnaga. AKTUBHOCTb
Paano0aKTUBHOIO BeELWECTBA.

Anbda-pacnag,. Mpasuaa cmeLLeHMA. 3aKOHbI COXpaHeHMA Npu pacnage. MNpober anbda-yacTmupl?
TyHHenbHbIN 3ddEKT Npu a-pacnage. CNekTp a-4yacTul,
BeTa-pacnag, ero sugbl. NpaBnaa cMeLLleHmUA.

JHepreTUyeckuii cnekTp B-yactuu,. MmMnoTtesa HeMTPUHO. SlenToHbl. JIENTOHHLIM 3apAsg,

. FTamma-unsnyyeHue, ero ceoictea. MexaHMU3M UCMYCKAHUA raMMa-KBAaHTOB AAPOM. XapaKTep CrneKkTpa

Y-n3ny4yeHua.

Mpoueccbl B3aMMOLEMNCTBUA Y-KBAHTOB C BewiecTBoM: $oToadpdeKT, KOMNTOHOBCKOE pacceaHue,
0bpasoBaHue 3/IeKTPOHHO-MO3UTPOHHbIX Nap, AAEPHbIN GoTo3dpdeKT.

AlfepHble peakumun. YpaBHeHWE AAepHOM peaKkLmn. JHepreTMYecKuii BbIX0A, A4EPHON peakumu.
LlenHas peakumsa genenusa. MpuHLMNbLI paboTbl A4EPHOTO PEAKTOPa M aTOMHOM 60MbbI.

TepmoagepHaa peakuua. OcHOBHble nyTn CUHTE3a A4ep BOAOPOAA B A4pa resinAa.
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

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

Kon
WHIUKaTOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

OIIK-1: Cnioco0eH aHAJIM3UPOBATH 321a4M NPO(PecCHOHAIBHOM 1eATeJIbHOCTH HA OCHOBE I0JI0KeHHUI, 3AaKOHOB H METOJA0B B 00J1aCTH eCTeCTBEHHBIX HAYK

U MAaTEMATHKHU

OIIK-1.1

HCHOJ’ILSyeT ITIOJIOKCHU, 3aKOHBI U MCTOABI B
00JIaCTH €CTECTBEHHBIX HAayK U MAaTCMAaTHUKU IIpU
[PCIHICHUU IIPAKTUYCCKUX 3a1a4

[lepeuyeHb TeOpeTHYECKMX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1.
2.

w

o

o

10.

11.

12.

13.

14.

®du3nka Kak Hayka. JDKcriepuMeHTalbHbIN noaxoa. [lonsarue o marepuu.

Kunemarnka mnocrynareiabHoro naswkeHus. IloHsThe paguyc-BeKTOpa, CKOPOCTH H
YCKOPEHHS.

Hauanbnele ycnosus. [lpsmas 1 oOpaTHas 3a1aul MEXaHUKH.

JIBrKeHHE 10 OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJTUYHH.

KpuBonuneiinoe nBuxeHue. TaHreHUHaJIbHOE MW HOpPMalibHOE YycKopeHue. llomHoe
YCKOPEHHE. YTOJI MEKIAY CKOPOCTBIO U YCKOPEHHUEM.

Nuepunanehbie cuctemsl orcuera. [IpuHnmn otHocutensHOCTH ["anumnest.

[lonsaTue cunbl, Maccel U UMITyJIbca. 3akoHbl HproToHa. OCHOBHON 3aKOH IWHAMHUKU
IIOCTYTATEIBHOIO IBUKCHHUS.

dyHaMEeHTAIIbHbIE B3aUMOJCUCTBUA. BUbI CUII B MEXAHUKE.

OcHOBHbIE JMHAMUYECKHE XapaKTEPUCTUKH BpAIIATEIbHOIO JBUKEHHS: MOMEHT
WHEPLUU, MOMEHT UMITYJIbCa, MOMEHT CHUJIBL

MoMEHT uMIlylIbCa M MOMEHT CHJIBI OTHOCHUTEIBHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMUKH BPAIlaTEeIbHOIO ABUKECHUS.

Bpamienue BOKpyr HemoJABMKHON ocM. MoOMEHT mHepuuu. PacyeT MOMEHTOB WHEPLUH
npoctsIx Teil. TeopeMa Illteiinepa.

3aKOHBI COXPAaHEHUS B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOHbBI COXPAaHEHUs UMITYJIbCA U]
MOMEHTa UMITYJIbCA.

Pabora u MomHocTh. KuHeTmueckass sHEprusi IMOCTYNATENbHOIO M BpallaTeJIbHOIO
JBUKEHUS.

KoncepBarusHbie cuibl. [loTeHIIMaIbHAS SHEPT UL




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

Pabora u sHEprus. 3aKoH COXpaHEHHs MTOJTHONW MEXaHUYECKOW YHEPIUH.

JlBa crmocoba omnucaHus B3aMMOACHCTBUS. [IBM)KEHHME 4YacTULbl B  OJHOMEPHOM
cTanMoHapHOM Mosie. CBs3b MEXAYy CUION U MOTEHIIMAIBHON SHEPrueil.

I'apmonunueckue konedanus. AMIUINTY/A, 4acTOTa, HaYaubHas (pasa, nepuo.
Matematnueckuil 1 GU3NYECKUN MasTHUK.

DOHeprusi rapMOHUYECKHUX KOJIeOaHuil.

3aryxawomue KosnebaHus. XapakTepUCTUKH  3aTyXaHMs. OHEprus 3aTyXarolux
KoJIe0aHuM.

Brmyxnennsie konebanus. Pezonanc.

OO11ee noHATHE O BOJIHAX. XapaKTEPUCTUKU OEryIiel BOJIHBI.

BonHoBoe ypaBHEHME MJIOCKOW BOJIHBI.

Hanoxxenue ynpyrux BosiH. CTosiuast BOJIHA U €€ 0COOEHHOCTH.

[loctynarer OiHmITElHA. 3amenneHue BpeMeHU. JIOpEHIEBO COKpallleHHWE JJIMHBI.
PenstuBucrckue naBapuanTel. iHTEpBaI.

PenstuBuctckuit ummnynbsc. CBA3b MacChl, 3HEPTUU U UMITYJICA YACTHUIIBI. DHEPIHSI TOKOSL.
3aKOHBI COXPaHEHUs IIPU PENATUBUCTCKUX CKOPOCTSIX.

Makpocucrema. MUKpPOCOCTOSSHUE U MaKpPOCOCTOSTHUE CHUCTeMbl. (CTaTHUCTUYECKH
noaxol. [ToHsAaTHE BEPOATHOCTU U CPEAHEN BETUUHHBI.

@yHKIMS paclpeneicHusl CllydailHOM BenuuuHbl. PacnpeneneHue MOJEKysl IO
MIPOEKLHSIM CKOPOCTEH.

Pacnipenenenne Monekyn mo Moayito ckopocTd. HauOonee BeposiTHas, cpeiHss U
CpeIHEKBaIpaTUYHasi CKOPOCTH.

ATOMBI M MOJIEKYJIBI KaK 3JIEMEHTapHbIE 4YacTUIbl BellecTBa. X KonuuecTBEHHBIE
XapaKTePUCTHUKH.

Mopnens uaeanpHOro rasa. JlaBmeHue W TeMmmeparypa C  TOYKH  3PEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

VYpaBHEHME COCTOSHUS UAEATBHOrO rasa. M3onpornecch

Pacnipenenenrie Momnekyn UAEaNbHOTO ra3a I0 BBICOTE B IOJIE TSDKECTH 3EMIIH.
Bbapomerpuueckas popmyna.

[Tonsitue creneneit cBo0ObI MOJIeKyNbl. TeopeMa O paBHOpAcHpe/leIeHUH YHEPTHU 110




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

35.
36.
37.
38.
39.
40.
41.
42.
43.

[lepeyeHb TeOpeTHYECKHX BOMPOCOB K 3a4€Ty € OLIEHKOM (2 ceMecTp)

1.

2.

o

CTETIEHSIM CBOOO/IBI.

Buyrtpennsas oHeprus Kak (QyHKIOHUS ~cocTOsSHUS cucTembl. IlepBoe  Hauano
TEPMOJIMHAMUKH.

Pabora kak Qynkus mporecca. M3oxopudeckuii, n300apuiecKuii U M30TCPMHUUCCKHUI
IPOLIECCHI.

[Tonstne TtemmoeMkocTd. TEIIOEMKOCTh MpPHU H3OXOPUYECKOM, HM300apUUECKOM U
U30TEPMUYECKOM IIPOLIECCaX.

Anmnabaruyeckuii npouecc. YpaBHenue Ilyaccona. Ilocrosunas amuabatel. IlepBoe
HAyaJIo TEPMOAMHAMUKY JUTs aiabaTHYeCcKoro mporecca

Huknuyeckuii mponecc. KoadduiueHT none3Horo AeicTBys TEMI0BONH MaIIUHBIL.

Huxn Kapno. Bropoe nauano tepmoannamriku. @opmynuposku Knaysuyca u KenbBuHa.
[IpoGnema HEOOPATMMOCTH TEILIOBBIX MPOILIECCOB. DHTPOMHUS CHCTEMBI U €€ CBOMCTBA.
Teopema HepHera. TepmoauHaMuueckas mKana TEMIIEPaTyp.

OCHOBHOE ypaBHEHUE TEPMOJWHAMHMKUA. OHTPONUS WAEANBHOrO rasa. l3MeHeHue
SHTPOIUH NPU U30TPOIIECCaX.

Cratuctuueckuii Bec MakpococtostHuA. CyTb HeoOpaTuMocTu. CTaTUCTUYECKUN CMBICIT
sHTpornu. dopmyna bonbrmana.

Cunel B3aUMOJEHCTBUS B NPUpOJE. IJEKTpocTaTHueckoe mnose. 3akoH KymoHa.
HanpsiokeHHOCTD 3eKTpocTaThuecKkoro nois. [IpuHuun cynepno3unmu.

Cunossle uHU. [10TOK BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOro nouist. Teopema)
l'aycca.

[Torenuman. Teopema O IUPKYJISALUU BEKTOpPA HANPSYKEHHOCTH 3JIEKTPOCTATHUECKOTO
noJig. CBsi3b MEX]ly HaIIPSKEHHOCTHIO U TTOTEHIIAJIOM.

OnexrpoeMkocts.  KonpmeHncatoppl.  CoequHEHHME  KOHAEHCATOPOB.  JHEpPrus
KOH/IEHCaTopa. DHEPrus 3JIEKTPUUECKOTO OIS,

DneKTpuyYecKoe 1nojie B quiekTpukax. [lonspusanns.

Onextpuueckuid Tok. I[InoTHOCTH TOKa. YpaBHeHHME HempepbhIBHOCTH. 3akoH Oma B
nuddepeHIMaIbHON 1 HHTErpanbHOM popmax.

Conpotusienue npoBoAHUKOB. CTopoHHUE cuiibl. 3akoH OMa B MHTETpaJIbHON QopMme.
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11.
12.
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14.
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16.

17.

18.

19.

20.
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23.

[MpaBmna Kupxroda mis pacuera pa3BETBICHHBIX Ieneid. MoITHOCTh TOKa. 3aKoH
Hxoynsa-Jlenna.

Enunas npupoaa sieKTpudyeckoro U MarHuTHoro mojs. [lonme nBrkymierocs 3apsijia.
[IpunHIun cynepno3uiiuu MarHuTHBIX 1osiei. 3akon buo-Casapa.

[ToTox m nUpKyIALKS BEKTOpa UHAYKIIMKM MarHUTHOTO mnoJisi. Teopema ["aycca u Teopemal
O LIMPKYJSLUH.

Cua Jlopenna. Cuita Amriepa.

3akoH onekTpoMarHuTHOM wuHaykuun @Dapanes. IlpaBuno Jlenna. Buxpesoe
3JIEKTPUYECKOE TTOJIE.

SBnenue camoMHAYKUMH. WHAYKTUBHOCTb. OHEprus KOHTypa C TOKOM. OHeEprus
MarHuTHOTO TOJIS.

Konebarenbubiit koHTYp. CBOOOJHBIE TApMOHUYECKHE M 3aTyXAloOIIHE 3JCKTPHUECKUE
KoJieOaHusl. DHEPrust KojeOaHu.

BoinykaeHHble diekTpuueckue KkonebaHus. BekTopHas nuarpamMma  HampshKEHHI.
Pe3onanc Toka.

[lepemennbiii ToOK. MHIYKTUBHOE M €MKOCTHOE COINPOTHBJIEHHE. MOIIHOCTh B IeNH|
MEPEMEHHOT0 TOKa. J[eMCTBYIOIINE 3HAUEHUS TOKA U HAITPSYKECHHUS.

Dnektpuueckoe nojie B Bemectse. [longpusanus qusnextpuka. BekTop 351eKTpruuecKkoro
cMenieHus. JusnekTpuyueckast IpOHUIIAEMOCTh BELECTBA.

MarunuTtHoe mosnie B BemiectBe. HamarunueHHoCTh. HanpshkeHHOCTh MAarHUTHOTO TIOJIS.
MarnuTHas NpoHHUIIAeMOCTh BellecTBa. OeppoMarHeTUkKH.

Cucrema ypaBHeHMil MakcBemna kak 0000IIeHHE  pa3pO3HEHHBIX  SIBICHUN
3JIEKTPUYECTBA U MarHeTu3sMa. MartepuaibHble ypaBHEHHUS.

CgoiictBa ypaBHeHuid MakcBeiia. [Ipenckazanue CymiecTBOBaHUS 3JIEKTPOMATHUTHBIX
BOJIH.

DJIEKTpOMarHuTHbHIE BOJIHBI. BomHOBOE ypaBHEeHHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Inockas >eKTpoMarHuTHasl BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPTHUS U UMITYJIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

EcrecTtBennblii u  monspu3oBaHHbIM  cBeT. (CTeneHb  MOJSAPU3AUMU  JIMHEWHO
MOJIIPU30BAHHOTO CBeTa. 3aKoH Maittoca.
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

[Tonspuzanus npyu OTPaXEHUU U IPEJIOMIICHUH CBETA HA IPAHULIE PA3esa JUICKTPUKOB.
VYron bproctepa. [IBoitHOoe JydenpenomMiIeHue.

Crnoco6s! nosnsipu3anuu ecrectBeHHoro ceera. [Ipusma Hukons. Bpamenue mimockocTy
HOJIIPU3ALUU CBETA IIPU NPOXOXKIECHUH YEPE3 ONTUYECKH AKTUBHYIO CPENLY.

[Ikana snekTpoMarHuTHEIX BOJIH. OCOOEHHOCTH omnTHYecKoro auana3oHa. [lokaszarens
IIPEJIOMJICHUS CPELBI.

Korepentusie BonHbl. MHTEpdepenus cBeToBbIX BOMH. ClIOXEeHWE WHTCHCUBHOCTEH B
Cllyyae HEKOT'€PEHTHBIX U KOI'€PEHTHBIX KOJIeOaHHH.

Orntrueckast pa3HOCTh X0/1a. CBsI3b ONTHYECKON Pa3HOCTH X0/1a IBYX BOJIH C Pa3HOCTHIO
(a3 Mexxay HUMHU. Y CJIOBUS MaKCUMyMa U MUHUMYMA.

Cxema IOnra nmns nabmogenus wHTEpdepeHnru. BpemMeHHas W TpOCTpaHCTBEHHAS
KOI'€pEHTHOCTb.

Wurepdepennus B ToHkUX IieHkax. Habmionenue xoneny HploToHa B OTpa’keHHOM U
IIPOXOJSILEM CBETE.

SABnenne nudpakumu. udpaxnus  Dpenens u  Dpaynrodepa. [IpuHnun
I'oitrenca-dOpenens.

Hudpakius Openens Ha Kpyriiom orBepcTuu. 3oHbl @penens. ['paduyeckuit mMeron
CJIOKEHMSI aMILIIUTY ]

Hudpakius Ppaynrodepa Ha y3koi NpsMoIUHEHHOM 1menu. JJudpakunonHas pemeTka)
KaK COBOKYITHOCTh KOHEYHOI'O YUCIIa MIETIEH.

[lepeyeHb TeOpeTHYECKHX BOMPOCOB K 3a4€Ty € OLeHKOM (3 cemecTp)

1.

aobrwn

o

TennoBoe wusnydenune tena. 3akoH Credana-bombrmana. 3akoH cmemnieHus Buna.
I'unoresa I1nanka.

®dotordpdext. 3akonsr Croneroa. opmyna DUHIITEHHA.

®oronsl. JlaBnenue cBera. KopnyckynsipHO-BOIHOBOM Jlyalu3M CBETA.

Paccesnue ¢porona Ha cBo6ogHOM AnnekTpoHe. Popmyna KomnroHa.

BonnoBbeie cBoiicTBa wactuu. JliuHa BoiHbI A€ bpoilnd. DKcrepuMEHTalbHbIE
TIOATBEPKICHUSI TUTIOTE3HI 1e bpos.

[Mpunnun HeompeneneHHocTH. CooTHomeHHe HeonpeaenaeHHocTel ['eilizenOepra.
OcobeHHOCTH TIpoIIecca M3MEPEHHUS B KBAHTOBOM MEXaHHKE.
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11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24,

25.

du3nyeckoe HUCTOIKOBAaHUE BOJH J¢ bpoiurs. BomHoBas ¢yHKIUS W €€ CBOMHCTBA.
[110THOCTBH BEpOATHOCTU OOHAPYKEHUS YACTHLII.

OcHoBHasl 3a/1a4a KBaHTOBOW MeXaHUKH. HecTanoHapHOe M CTallMOHAPHOE ypaBHEHUE
[Ipénunrepa.

Yactuna B OJHOMEpPHOM OECKOHEUHOM MPSAMOYTOJIbHOM TMOTEHUUAIBbHON sIME.
KBanroBanue 3neprun. CoOcTBEHHbIE (DYHKIIMH COCTOSIHUS YaCTHIIbI.

[TpoxoskaeHe YaCTHIIBI Yepe3 MOTESHIIMATbHBINA 0aphep. TyHHETbHBIN YD PEKT.
KBaHTOBBII rapMOHUYECKUI OCLUILIATOP.

IInanerapnas  momens  aroma. [locrymarer  bopa.  KBanTOoBanme  3Heprumy
BOJIOPOJIOTIO100HOM CUCTEMBI.

N3nyuenune BoaopononogoOHbIX cucteM. CrekTpaibHble CEpUM aTOMa BOJOPOJA.
O606mmenHas popmyna bansmepa.

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpauenue [llpeaunrepa g atoma Bojopona. KBaHTOBaHME MOMEHTAa HMITYJIbCA.
[IpaBuna orOopa.

CnuH snextpoHa. KBaHTOBBIE uncia, ONUCBHIBAKOLIME COCTOSIHME 3JIEKTPOHA B aTOME.
KparHocTs BBIpOKAEHUS dHEPreTnuecKknX ypoBHen. [Ipunnmmn [Taymnu.

[IpuHIMD TOXXIECTBEHHOCTH OJMHAKOBBIX YacTHl. bo3oHbl u (epmuonsl. KBaHTOBBIE
pacipeneneHus.

CB00Oo1HBIE EKTPOHBI B MeTalie. DHeprust @epmu. 30HHAs TEOpUs TBEPBIX TeJl.
ONEKTPONPOBOAHOCTH METAJIOB U MOJYNIPOBOJHUKOB. CBEPXIPOBOIUMOCTb.

SBnenne paanoakTMBHOCTU. OCHOBHOM 3aKOH paguoakTHUBHOro pacnazga. IloctosiHHasy
pacnaga. [lepuon nomypacnana.

CocraB 1 XapakTepUCTUKH aTOMHOTO sapa. KanenbHas monens. Pa3mep u criuH spa.
Macca u sHeprus CBSI3M aTOMHOTO sIpa. 3aBUCUMOCTb YJEIbHOW JHEPrus CBSI3U OT
MaccoBoro yucia. O0onodyeyHas MOJeNb sJpa.

SnepHble peakuu. DHEprus peakuuu. Peakiuu nenenus u cuHTe3a saep.
PanuoakTtuBHble psinbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3Iy4deHus sep. JlnuHa)
cBOOOHOTO TIpoOera o.-4yacTHIl.

Tpu Buna B-pacnana. Jueprerndyeckuii cnekTp B-uactuu. Helitpuno.
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WHJUKaTOpa
26. OcobennoCTH Y-u3nydeHus sjaep. [I[poxoxkieHue y-KBaHTOB Yepe3 BEIIECTBO.
27. Knaccudukanus sneMeHTapHbIX yacTHil. JlenToHsl. JlenTOHHBIH 3aps.
Aniponbl. bapruonHblii 3aps. KBapkoBasi Mojielib aipOHOB
OIIK-1.2 Permaet cranaapTHsie mpodeccuoHanbHbIe [IpuMepHbIi NepevyeHb NPAKTHYECKUX 3a1aHui 1J1s dk3ameHa (1 cemecTp)

3a1a4u C IPUMCHCHUEM MCTOI0B
MATEMATHYCCKOI'O aHaJInu3a

1.

YacTuia JIBMXKETCA C yCKOpeHHeM da = 2ti+ 4tj — 3k (M/Cz). Onpenenutrb MOIYJb
CKOPOCTH YacTHUIbl B MOMEHT BpeMeHH t = 2 C ¥ MPOWICHHBIH €0 K 3TOMY MOMEHTY IyTh,

€CJIM B HauaabHbIA MoMeHT Bpemenu t = 0 t e€ ckopocts 6buta Uy = 37+ 17 — 1k (m/c)
CkosbKO 000pOTOB CAENANIM KOJieca aBTOMOOWIISI TIOCJI€ BKJIIOUEHHUS TOPMO3a 10 MOJTHOU
OCTaHOBKH, €CITU B MOMEHT Hauaaa TOPMOXKEHUSI aBTOMOOUIIb UMEN CKOPOCTh Vo = 60 KM/4 U
ocraHoBuysicst 3a t = 3 C mocne Havyana Topmokenusi? Juamerp xoneca D = 0,7 m. Uemy
pPaBHO CpeliHee YIIIOBOE YCKOPEHUE KOJIeC MIPH TOPMOKECHUH?

Ha Tteno maccel M, yexariee Ha TIIAJKOW TOPHU30HTAIBHON TIOCKOCTH, B MOMEHT t = ()
Hayaja JeWCTBOBATh CHJIA, 3aBHcsImias oT BpemeHu kak F = kt, rme k — mocrosiHHasL
HarmpaBnenue »Toii CHIIbI Bce BpeMs COCTaBIIsIET Yo o ¢ ropu3oHToM. Haiitu: a) ckopocTh
TeJIa B MOMEHT OTPBIBA OT INIOCKOCTH; 0) MyTh MPOMIEHHBIN TE€JIOM K 3TOMY MOMEHTY.
UYepes HEMOABMKHBIN OJIOK, YKPEIUIEHHBIN Ha Kparo CTOoJla, IepPEeKHHYTa HUTb, K KOTOPOM
NpUBS3aHbI TpU rpy3a Maccamu My = 800 r, mp = 700 r, mz =200 r. Macca 6i1oka M =500 1,
paguyc R = 0,38 M. I'py3b1 1 u 2 nexar Ha crose, rpy3 3 BUHCHUT MO IPYTy0 CTOPOHY OJIOKa.
Cuntass HMTH HEBECOMOM U HEpacTsHDKUMOM M mpeHeOperas TpEeHUEM, OIpeleNnuTe
YCKOpEHHUE TPY30B, a TaK )K€ PACCTOSIHUE S, KOTOPOE TPpy3 M3 MPOMIET OT Havaia JIBHKEHHS
JI0 TOTO MOMEHTAa, KOTJja KHHETHUEeCKas SHeprus BpaiieHus 0ioka oyzaer E, = 1,1 Ix

Ha xoHaX TOHKOTO OJTHOPOIHOTO CTePIKHS [UIMHOM | 1 Maccoit 3M nmpuKperieHbl MaJICHbKHE
MIApUKU MaccaMd M u 2m. OnpeaenuTb MOMEHT UHepLuH | Takol CUCTeMBbI OTHOCUTEIHHO
OCH, TEPIECHIUKYISIPHOU CTEP>KHIO M Mpoxojsmied udepe3d Touky O, Jexallylo Ha oOcu

CTCPIKHA U OTCTOALIYIO Ha PaCCTOAHUC ZI OT KOHIa C OOJIBIIIEH MAaCCOM. HpI/I pacucTax

npussTh | = 1 M, m= 0,1 kr. Hlapuku paccMaTpuBaTh Kak MaTepUalibHbIC TOYKH
Yenoek maccoir m = 60 Kr, CTOSIIUI Ha Kpat0 TOPU3OHTAIBHOM MIaTGopMbl Maccoit M =
120 kr, Bpamaromeiics o HHEpUUU BOKPYT HENOABHYKHOM BEPTUKAIBHON OCH C YaCTOTOM N
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10.

11.

12.

13.

14.
15.

=12 mun", nepexoaut K e€ neHTpy. Cuuras mwiarGopmy KpyribIM OJTHOPOIHBIM AUCKOM, a
4eJ0BEKa — TOYEYHOM Maccoll, ompeaenuTe, ¢ Kakod 4acTOTOM OyneT Torja BpallaThesy
iatdopma

MarepuanbHasi TOYKa Maccol M = 2 Kr JBHUrajgach HoJ ACHCTBUEM HEKOTOPOW CHIIBL,
HarpapjieHHON Bjonb ocu OX cormacHo ypaBHeHumto x = 1 — 2t + t2 — 0,2t3. Haiitu
MOIIIHOCTh Pa3BUBAEMYIO CUJION B MOMEHT BpeMeHu t1 =2 cuty=5c.

CHapsig, eTsuuii co ckopoctbio 16 M/c, pa3opBaics Ha Ba OCKOJIKA, MacChl KOTOPBIX 6 KT U
10 kr. CxopocTh TepBOro ockojka 12 m/c m Hampamiena moj yriom 600 k ckopoctu
cHapsaa. HaliTu BeIM4MHY CKOPOCTH BTOPOI'O OCKOJIKA U €€ HalpaBJeHHUE.

Onpenenuth HavyaldbHYIO (pa3y TapMOHHUYECKOTO KojeOaHus Tena, ecau depe3 0,25 ¢ oT
Hayaja JBM)KEHUS CMELICHUE, U3MEHSIoLIeecs 0 3aKOHY CUHYCa, ObLJIO PaBHO HOJOBHUHE
ammuuTyabl. [lepuon konebanus 6 ¢

Haiitu nepuos Manblx BepTHUKAIbHBIX KojeOaHuil mapuka Macchl 40 T, yKperui€HHOro Hal
CepelMHE TOPU30HTAIBHO HATSHYTOM CTPYHBI JIMHBI | M. HaTsokeHue CTpyHBI cUMTaTh
MIOCTOSIHHBIM U paBHbIM 10 H

Yepez N=8 mnonHbIX KoneOaHUN MPYKUHHOTO MasATHHKA aMIUIM- TyJda KoJieOaHUi
yMeHbIINIach B 2 pasa. Haliiure mpoMeKyTOK BpEMEHU 3a KOTOPBIN 3TO MPOU30LLIO €CIIH
*ecTkocTh npyxuHbl K =10 H/Mm, a macca rpy- 3a Ha npyxune m=50 rp. Paccuuraiite
sHepruto AE, MoTepsHHYIO MassTHUKOM 3a 8 KoJiebaHul, eciiu HadyaibHas aMiuintyna A0=20
CM.

Macca aBuxynieiics yacTuubl yBenuumiach B 1,5 pasa. Kakyro ckopocts nmeer yactuna?
Kakas oTHOocuTenbHas omrlOka OyeT 1onmyiieHa, eClIl KHHETUYECKYH0 SHEPTHIO YaCTHUIIbI B
ATHUX YCIIOBHSIX PACCUUTHIBATH KIACCHUECKUM 00pazom?

BbruncnuTh I0THOCTH ras3a, AJjii KOTOpOro Hambosee BEposTHAs CKOPOCTh MOJIEKYN MpHU
HOpMaJIbHOM aTMoc(epHOoM aaBiieHnH coctaniseT 400 m/c.

Onpenenute YUCIO0 MOJIEKY U KOJTMYECTBO MOJIei BOJbI B OyThlIKE BMECTUMOCTHIO 0,33 11
CkaTplii  a30T, MMeEBIIMK IepBoHauanbHO TeMmmeparypy 400 K, chavana oueHb
OpicTpo(amuabaTU4ecKu)  pacmmpuiad g0 oOsemMa 7 7, a 3aTeéM  OYCHb
MeJICHHO(U30TepMUYECKH ), Ckanu. B o0oux mporeccax AaBieHHe U3-MEHsIIOCh B 4 pasa.
Haiitu: 1) 0o0bemMbI Ta3a B HAYAIBHOM M KOHEYHOM COCTOSI-HMSIX; 2) U3MEHEHHE CPEIHEeN
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16.

17.

18.

19.

20.

21.

22.

apu(METHUECKOW CKOPOCTH MOJIEKYII a30Ta B aIMa0aTUIECKOM MPOLIECCE.

Kucnopon, naxogsuuiica npu aasiaenun 0,5 MIla u temnepary- pe 350 K, noasepriu
CHavajga HM30TEPMHUYECKOMY pacCHIMpeHH0 OT oO0bema | nm g0 oOwema 2 1, a 3areM
n300apHOMY paCIIUPEHHUIO, B pe3ylbTaTe KOTOPOro 0O0bEeM raza yBeNW4uics 10 3 .
Omnpenenuthb: 1) paboTy, COBEPIICHHYIO Ta30M; 2) U3MCHEHHE €r0 BHYTPEHHEH SHEepruu; 3)
KOJIMYECTBO MOABEACHHOMN TEIJIOThI

A30T HarpeBaJics TP MOCTOSIHHOM JaBjieHUU. EMy ObLIO COOOIIIEHO KOJWYECTBO TEILJIOTHI
Q = 21 x/Ix. Onpenenuts paboTy A, KOTOPYIO COBEPIIMUI MPU 3TOM Ta3, U u3menenue AU
€ro BHYTPEHHEN SHEPIUU.

JIByXxaTOMHBIN UAEaNbHBIM Tra3 COBEpIIaeT IMPOLEcC, B XOJe KOTOPOro MOJspHas
TerioeMKocTh C raza ocraeTcss MOCTOSHHOW u paBHOW 7R/2. Ompenenute mokasarenb
MOJIUTPOIBI N 3TOTO MpoIliecca.

W neanbHbIi TPEXaTOMHBIN Ta3 KOJMYECTBOM BellecTBa V = 2 MOJIb 3aHUMaeT 00beMV; = 10
1 1 HaxomuTcs moj namieHueMm P; = 250 klla. CHauasna ra3 moJBepriii M30XOPHOMY
HarpeBaHuto 10 temmeparypsl Tz = 500 K, 3areM — M30TepMUUYECKOMY PaCIIUPEHHUIO 10
HAyaJbHOTO JIABJEHHUS, a IOCJEe 3TOr0 B pe3ysbTaTe M300apHOTrO CHKAaTHsl BO3BPATHIU B
nepBoHavainbHOe cocrosiHue. Iloctpoiite rpaduk nukia u onpenenure repmuueckuit KI1/{
UK.

B xotne mapoBoii mammHel Temnepatypa pasHa 400 K, a remneparypa xonoaunsHuka 300K.
KakoBa TeopeTnuecku BO3MOXKHAs MaKCHUMallbHas paboTa A MallMHbBI, €CIM B TOIKE
coxoxeHo SO0KT IpoB ¢ yneabHON TEMIoToN cropanus 1,26- 107 Tox/kr

JIBa Mo MaeallbHOTO raza CHayajda M30XOPHUYECKH OXJIAJWIM, a 3aTeM H300apuuecKu
pacIIMpWIn Tak, YTO TEMIIEpPATypa ra3a cTaja paBHa epBoHadaabHOW. HailTu npupamnienue
SHTPONHHU ra3a, €clid €ro JaBjeHUE B JaHHOM Ipoliecce U3MEHMIIoCh B n = 3,3 pasa.

Jlen wmaccoit ml=2kxr npu Ttemmeparype t1=0C° Obul mpeBpamieH B BOJIy TOH XK€
TeMnepaTypbl ¢ MOMOIIBIO Mapa, uMeroniero remmeparypy t2=100C°. OnpenenuTs maccy
m2 u3pacxogoBaHHOTo napa. KakoBo n3amene-uue AS 3HTpONIUU CUCTEMBI Jie-n1ap?

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHuil 11 3a4€Ta ¢ oeHKoH (2 cemecTp)
1. Omnpenenuth HamNpsHKEHHOCTH SJIEKTPOCTATHUECKOro moiisi E B meHTpe KBajapara co

CTOPOHOM a, €CJIM B TPEX BEPIIMHAX KBaApaTa HAXOAATCS OJMHAKOBBIE TOUEHYHBIE 3apsibl (
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2. ToHKas HUTb COTHYTa B IIOJIyOKPYXHOCTb U 3apsDKEHa TaK, YTO DJICKTPUUYECKHUH 3apsin

paBHOMEpPHO pacrpezesneH 1no ee anuHe. KakoB panmyc 3TOH IMOTYyOKPYKHOCTH, €CIIU
M3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HANpsHKEHHOCTH 1oist 10 kB/M, a motenmman 630 B.
Ha puc. €1=1,5 B, €2=3,7 B u conporusienus R1=10 Om, R2=20 Om u R=5,0 Owm.
BHyTpeHHHE CONPOTUBICHUS HMCTOYHHKOB TNpeHeOpexxumo Manbl. Omnpenenute: 1)
3HaYeHHWE U HAIpaBJICHHE TOKa uepe3 CONpOTHBIEHHE R; 2) TEmIoByr0 MOIIHOCTS,

KOTOpas BbIACIIACTCS HAa COIIPOTUBJICHUN R.?
R,

| i,
- 1
[ ]
| S|
R

Kakum nomxHO OBITH coONpoTHBIEHHE R snekTpuueckoi I1enu, HW300paKeHHOW Ha
pPHUCYHKE, 4TOOBI TOK, TeKyluil no Hemy Obl1 paBeH [=0,5 A, ecou C=5 mx®, U=200 B,
yacToTa nepeMeHHoro Toka v=100 I'u?

C 1.4
!} { .

— | —
Tok [=100A TeueT no TOHKOMY IIPOBOJIHUKY, H30THYTOMY TakK, KaK IOKa3aHO HAa PUCYHKE.
Haittn uaaykunto B MarautHOro nosst B touke O KOHTypa, €CJIU painyC U30THYTOM 4acTu
nposoaHuka R=0,1 M, a cropona kBagpata a=0,2 M
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10.

11.

12.

ITo AByM mapajiebHBIM MPSIMBIM IIPOBOAAM JTHHON | = 1 M KaKablif TEKYT OJMHAKOBBIC
toku. Paccrosiaue d Mexxay npoBojgamu paBHo 1 cM. Toku B3aMMOJCHCTBYIOT ¢ criIoi F =
1 mH. Haiitu cuny Toka | B mpoBogax

Karymka cocrout uz N = 75 ButkoB u umeer conpotusienne R= 9 Om. MarautHbiit
MOTOK 4epe3 ee MolepeuHoe ceueHue meHsercs no 3akony @ = kt , rne k= 1,2 mB6/c.
Onpenenure: a) 3..Cc. WHAYKIWH, BO3HHKAIONIYIO B JTOM KOHType; 0) CHILY
UHIYKIIHOHHOT'O TOKA; B) 3apsij, KOTOPBIN MPOTEUET 110 KOHTYPY 3a MepBbIe 9 ¢ U3MEHEHUS]
TOJIS.

OnexTpoH, yckopeHHbI HanpsbkenueM U=200 B, BieTaeT B 0JHOPOIHOE MarHUTHOE I10JIE
¢ u"aykuueil B=0,7-10-4 Tn nepneHAMKYISIpHO CUJIOBBIM JHMHMSIM. HaliTm pamuyc
OKPY’KHOCTH, 1O KOTOPOM JBMIKETCS DJIEKTPOH B MAarHUTHOM IIOJIE U MEPHOJ €ro
BpallleHUS.

WNunyktusHocts L xaTymiku (6e3 cepneunnka) paBHa 0,1 mI'H. IIpu kakoii cune Toka |
sueprust W marautHoro nojist pasaa 100 mk/[x

Paccrosinne Mexay IByMsl KOTepeHTHBIMU UCTOUYHUKaMu cBeTa(A=0,5 Mxm) paBHo d=0,1
MM. PaccTosiHue Mexay MHTeppEepeHIMOHHBIMU MOJIOCAMU Ha SKpaHe B CpelHEed 4acTu
uHTephepeHIMOHHOH KapTuHbl paBHO Ax=1,0 cm. OnpenenuTb pacCTOSIHUE OT
HCTOYHUKOB JI0 SKpaHa

IlinockoBeIyKIasg JIMH3a BBIMYKJIOW CTOPOHOM JIEKUT HA CTEKJISIHHOM IUIAaCTUHKE. B
OTPaKEHHOM CBETE C JIMHON BOJHBI A = 0,6 MKM HaOxromaeTcst MHTepEpeHIIMOHHAs
kaptuHa. CunTas, 4To paguychl HHTEp(EPEHIIMOHHBIX KOJIEIl I MHOIO MEHbIIE pajuyca
KpuBM3HBI JIMH3BI R=1,2 M, onpenenure: a) TONIMHY €0 BO31yXa TaM, I'Zl€ BUIHO
TepBoe CBETII0e KoJbllo HetoTOHA, ) pagnyc nmepBoro Kojblia

Mexnay AByMs IMJIOCKONAPAJUICIbHBIMU CTEKIJISIHHBIMU TUIACTUHKAMU TOJOKUIIU OYEHb
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TOHKYIO IIPOBOJIOUKY, PpACHOJIOKEHHYIO [apajUIelbHO JIMHUKM COIPUKOCHOBEHHUS
IUIACTUHOK M HaXOJALLYIOCS Ha paccTosHMM L=75 MM oT Hee. B oTpakeHHOM CBeTe ¢
JUTMHOW BOJIHBI A=0,5 MKM Ha BepXHEH IUIACTHHKE BUIHBI HHTEP(PEPEHIIMNOHHBIE TOJIOCHL.
Omnpeanenure AuaMeTp MONEPEUHOrO CEUEHHs MPOBOJIOUKH, €CIM Ha MpOoTshKeHUu a = 30
MM HacuuThIBaeTcsd m = 16 CBETJIBIX I0JIOC

13. Ha mens mupuHoit a = 0,05 MM najjaetT HOpMajabHO MOHOXPOMATHYECKHM CBET C AJTMHOM
BOJIHBI A = 0,6 MkM. OnpeienuTh yroyl @ MeXAy [epBOHAYAIbHBIM HaIPaBJIECHUEM ITyUYKa
CBETa U HaIlpaBJICHUEM Ha YETBEPTYIO TEMHYIO TU(PAKLHOHHYIO [10JIOCY

14. TudpaxironHas pelieTka ycraHoBiaeHa Ha pacctosHuu 80 cMm oT skpaHa. Ha peretky)
najgacT MOHOXPOMATHYECKUM cBeT ¢ JuHOM BoiHbI 0,65 mMxM. Ha skpane paccrosinue
MEXJy MakCUMyMaMu II€pBOrO M BTOpPOro nopsaka paBHO 5,2 cM. CKOJNBKO BCEro
MaKCUMYMOB 00pa3yeT 3Ta nu(pakHoOHHAas pemeTKa?

15. Kakyto TpyOKy ¢ pactBopom caxapa (C-{) HeoOXOIMMO MOCTaBUTh MEXIY JABYMS
CKpEILEHHBIMH NOJIIPU3aTOpaMH, YTOObl MHTEHCUBHOCTh CBETA, BBIIIEIIETO U3 BTOPOTO
HoJIIpU3aTopa OKasajach B 3 pa3a MEHbUIE WHTECHCHUBHOCTM €CTECTBEHHOI'O CBETA,
MaJarollero Ha nepBoli nosspusatop? CuuTarh, 4TO yI€IbHOE BpallleHHE pacTBOpa paBHO
6,23 rpan/(% -m), TpyOka nornomaer 15% npoxoasiiero uepes Hee CBeTa, MOIIpU3aTOph
MIPO3pavyHbI

16. OnpenenuTs, BO CKOJIBKO pa3 YMEHBIIMTCS HHTEHCUBHOCTD CBETA, IPOILIEAIIETo Yepe3 1ABa)
MOJIAPU3aTOPa, PACIOJI0KEHHBIE TaK, YTO YTOJI MEX/1Y UX TJIaBHBIM IUIOCKOCTSAMU o = 60°,
a B KQXJIOM U3 NOJISPU3aTOPOB TepsieTcs 8% MHTEHCUBHOCTH MAAOIIEr0 Ha HErO CBETa

IIpuMepHBIH NepedyeHb NPAaKTHYECKUX 3aJaHuil 11 3a4€éTa ¢ oneHko (3 cemectp)

1. Yepnoe Teno Harpenu ot temnepatrypbl 600K no 2400K. Bo ckonbko pa3 yBenuumiach
oO1m1asi TeroBas sHeprusi, u3nydaemas TenoM? Ha cKoiabKo M3MEHMIACh JJIMHA BOJIHBI,
COOTBETCTBYIOIIAsl MAKCUMYMY SHEPTUHU U3IYUECHHMSI U CIIEKTPAJIbHBIN COCTAB U3JIy4eHUs?

2. OmpenenuTh HAMMEHBIIUH  3aJCPXKUBAIONIMK  MMOTCHIIMAN, HEOOXOMWMBIN  JUIs
MIPEKPAIIEHUS SMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBELIAETCS U3TyYEHUEM C
nuHoM  BosiHBL 0,4 MKM, a KpacHasi TpaHHuIa JUisl MaTepralia katoaa paBHa 0,67 MKM

3. ®oroH ¢ sHeprueit 1 MaB paccesics Ha cB0OOIHOM MOKOUBIIEMCs AyieKTpoHe. Haiitu

KHMHECTHYCCKYIO DHEPI'HUIO DJICKTPOHA OTAA4YH, €CJIM B PE3YJIbTATC PACCCAHUA NJIMHA BOJIHBI
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¢dorona nzmenmnach Ha 25%
4. Tlpu IBMKCHUH YaCTHIBI BIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OINpe/ieieHa C TOYHOCTHIO

(ommbKoit) mo 1 cm/c. HaliTh HeompeneneHHOCTh KOOPJAWHATHI, €CJIM YaCTUIICH
siBisieTcst: 1) aiexTpoH, 2) npobunka Maccoit 0,11
5. CoOctBenHass (GyHKIMS, OINKMCHIBAIOIIAS COCTOSIHUE MHKPOYACTUIBI B OECKOHEYHO

rIIyOOKOM MOTEHIHMAIBbHON siMe ImupuHON {, MMeeT BHJ y/n(x):Csin@x- Hcnonwsys
I

YCIIOBUSL HOPMUPOBKH, ONPEAEINTh NOCTOSHHYIO C.

6. BbuuciuTh pagnychl MEPBBHIX TPEX OPOUT IEKTPOHA B aTOME BOJIOPOJIA

7. Haiitu HanOoJbLIYI0 M HAMMEHBIIYIO JAJIMHbBI BOJIH cepu [lamnieHa B criekTpe u3inydeHus
Bojiopoza. CpaBHUTH MIOJy4YE€HHBIE 3HAUEHUS C JUIMHAMU BOJH BUIMMOTO U3JIYy4EHHUS

192
8. IlepBoHauanbHast Macca H30TOMA UPUIHS ?7 Ir paBHa m = 5 r, nepuox nmoxypacmana 75

cyTok. Onpenenute, CKOJIbKO A1ep pacnajeTcs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO
aTOMOB JTOro Ipemnaparta octaHercs uyepe3 30 CyToK M BO CKOJBKO pa3 HM3MEHHUTCS
aKTUBHOCTB Ipenapara 3a 3T0 Bpemsi?

9. B ueHTpe coiHIa MpOTEKaeT TEPMOsJIEpHAs PeaklMs CHUHTE3a rejius U3 BOAOPOJA, B
KOTOPOH M3 YeTHIpeX MpoToHOB oOpasyercs sypo He' n nBa mosurpomna. 3ammmmte oy
peakuuto. Kakue eme yactuipl 00pa3yroTcs B Hei?

10. Kakoe xommuectBo U?° «BBITOpPAET» 3a TOJ B SJACPHOM DPEAKTOPE C DIIEKTPUYECKOU
MomHocThio 1 I'BT u k.m.a. 38%? Cuwurars, 4To pacnaj saep ypaHa Mmoj JeHCTBUEM
TEIUIOBBIX HEHTPOHOB MPUBOJIUT K 00pa30BaHUIO U30TOINOB KceHOHa-141, cTpoHuusa-92 u
TpPEX BTOPUYHBIX HEHTPOHOB.

OIIK-1.3

HpI/IMeHSIeT CCTCCTBCHHOHAYYHBIC 3HAHUA U
METO/IbI MATEMATHYECKOTO aHAIH3a B
Mpo¢eCcCUOHATBHON IEATETLHOCTH

OCHOBHBIMH OIICHOYHBIMH CPEACTBAaMH IIAHUPYEMBIX PE3yJIbTaTOB OOyUYEHHs TAaHHOTO
[pa3zena ciyxar J1adopaTopHble pabOThl M HHIUBUAYAJIbHBIE 33/1aHUS KAKIOTO CEMECTpa.
[Ipy TpoBeneHUM TPOMEKYTOYHOW aTTECTAlMM TpenojaBaTelh MOXKET 3a/1aBaTh
ITONIOJTHUTEIBHBIE BOIPOCHI CO CCHUTKOM Ha OTYETHI 0 J1abopaTtopHbiM padotam u UJ13.
IIpuMepHBIH nepedYeHb BONPOCOB U 3aIaHUM 110 1a0opaTopHbIM padoram (1 cemectp)
Noe 1 «Ilpumenenue 3aK0H068 cOXpanenus 0 Onpedenenus CKOPOCHU nojiema nyjiuy
1. [IpuBenuTe npUMEpHl CWIJI, NAIONIMX pa3Hble BHIBI TOTEHIIMAIBHOM
sHepruu. Kakme W3 HHX HPUCYTCTBYIOT B JaHHOH pabote? H3o0paszute cxemy
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JKCIIEPUMEHTAIBHON YCTAHOBKM M YKQ)KUTE Ha HEW CHIIbI, JEHCTBYIOLIME Ha BCE TeIa,
BXOJSILIME B CUCTEMY, B KOXKIbII MOMEHT BPEMCHH.

2. Kakue BemnuuHbl HMMeENIM KHHETHYECKAass M IOTCHLMAIBHAs DJHEPIus
CUCTEMBI «IIyJIA+MasTHUK» B pas3iudyHble MOMEHThl onblta? IIpencraBere cxemy
VU3MEHEHUS KHHETHYECKOW U IIOTEHIIMAJIbHON SJHEPIUU CUCTEMBI.

3. Jlns KakMX MOMEHTOB BpPEMEHH B JIAHHOM OJKCIIEPUMEHTE MOKHO
MPUMEHSTh 3aKOH COXPAHEHUSI MEXaHMYECKOW PHEPIruH, a JUI KaKUX HEb3sl U MoYemy?
Cxema.

4, Jlns KakuxX MOMEHTOB BpPEMEHH B JIaHHOM OJKCIIEPUMEHTE MOKHO
IPUMEHSATH 3aKOH COXPAHEHUS UMITYIIbCa, a JIUIsl KAaKUX Helb3s U mouemy? Cxema

5. Hcnonb3yss 3aKOHBI COXpaHCHHS IMOJNyduTe QOpMyny IS pacyeTa
CKOpPOCTH T0JIeTa MyJU B JaHHOH padoTe.

6. Kak mpouszBogutcsi 00paboTka SKCHEPUMEHTAIBHBIX JTaHHBIX B JIAHHOMN

pabote. Kak ompenensercs JOBEpUTENbHBI HHTEPBAT CKOPOCTH U CPEIHSS
KBaApaTUiCCKasd MOorpeirHoCTb OTKIIOHCHHU A MasiTHHUKA?
Ne 4 «Hccnedosanue epauiamenbHo20 08UIHCEHUA MEEPOO20 MeNd 60KPY2 HENOOBUIHCHOU
ocu»

1. KakoB xapakTep 3aBUCMMOCTM MOMEHTAa HMHEPLMH OT PACCTOSIHUSA, HA KOTOPOM
HaXOAUTCs TEJO OT ocH BpaieHus? B nannoii padote. Iloctpoiite rpaduk 3T0i 3aBUCUMOCTH.

1. Kak »skcnepuMeHTanbHO OINpenessieTcss MOMEHT HHEPLHMHM Tela B JTaHHOH
mabopaTopHoii pabote?

2. Kakue 3akoHbl coxpaHeHMs] MPUMEHSIOTCS IUIS BBIBOJA pacueTHBIX (Qopmyn?
[Tonmyunte popmyiy A pacueTa MOMEHTA HHEPIIMU MasTHUKA.

3. KakoBa 3aBHCHMOCTB YIJIOBOTO YCKOPEHHMs Te€la OT MOMEHTa IPHJIOKEHHBIX K
HEeMy CHJI 1 MOMeHTa uHepuuu Tena? [loctpoiite rpaduk JaHHON 3aBUCUMOCTH

4, Kak na mastHuke OOGepOeka MOTYT OBITH ONpENENIEHBl YIIOBOE YCKOPEHHE,
MOMEHT JEHCTBYIOIMX CUII 1 MOMEHT UHEPLUU?

o. Kak B nmanHOW paboTe paccUMTHIBAETCS MOTPEIIHOCTh OIpENeIeHHs] MOMEHTA

MHCPIUU TCJIa OTHOCUTCIILEHO HpOHSBOJ’IBHOfI ocHn BpaIJ_ICHI/ISI?

6. [TpogeMoHCTpHUPYITE BO3MOXKHOCTH npuMeHeHus cpeabl Microsoft Excel (wm
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pyroii cpezbl) s 00paboTKU AKCIEPUMEHTAIbHbBIX JaHHBIX.
Ne 5 «Onpedenenue xapakmepucmuk 3amyxarOujux Koaeoanuil @u3uueckozo
IMaasmHuKay

1. [Touemy konebaHusi MasgTHUKA B JaHHOW paboTe OynyT 3aTyXalolUUMU, JaKe NPU
BBHIKJIFOUYEHHOM 3JIEKTpOMaruure?

2. 3anuinuTe ypaBHEHHS 3aTYXAIOIIUX M HE3aTyXaIOIIUX KOJIeOaHHid, CPABHUTE UX.

3. Kak ammmuTyna 3aTyxarommx KojaeOaHWH 3aBUCUT OT BPEMEHH W OT YHCIA
KoeOaHuii?

4, KakoB ¢u3nueckuii CMbICI BEJTUYHH TPUMEHUTEIBHO K IAHHOW paboTe: HauabHas]

amnaumyoa Konebauull, Ha4anbHAS Gaza Konebauuil, Kpy2oeas yacmoma Koiebauutl, nepuoo
Konebanuil, Kod(guyuenm 3amyxanus, 6pems peraKcayuu, J102apuGMudecKutl O0eKpemeHm|
samyxanus, 0oopomnocms. Kak onn MmeHsrotcs ¢ poctom U?

5. Kak MeHstoTCS XapaKTepUCTUKHU 3aTYXAOINUX KOJICOAHUH HauanbHas amniumyod
Konebanull, HauanbHas gaza Kolebaunuil, Kpy208as dacmoma KoaeOaHutl, nepuood KoaeOanutl,
Kod(huyuenm samyxanus, epems penakcayuu, 102apUPMUYECKULl OeKpeMeHm 3amyXaHus,

DobpomHocms €Ci OfIMH W3 MapaMeTpOB JaHHOTO ¢u3myeckoro Masthumka: | , m , L , K
yBEIMUUTCS (JTIMOO YMEHBIINTCS) IPU PUKCUPOBAHHBIX 3HAYEHUSX OCTABILIUXCS?

6. Jlnist gero, B JaHHOM paboTe, rpaguku CTPOST B JorapupmuyeckoMmaciutade?

7. [TpoaeMoHCTpUpyiTE BO3MOXKHOCTH MpuMeHeHust cpeabl Microsoft Excel (umy

pyroi cpezbl) A 00paboTKU AKCIEPUMEHTAIbHbBIX JaHHBIX.
Ne7 «Onpedenenue ckopocmu 38yKa MemMOOOM CHOAYEI GOTIHBL)
1. Uro Takoe mexanuueckas BoiHa? KakoB MexaHu3M oOpa3oBaHUs BOJIHBI B
naHHOU paboTe?

2. Uro npencrasiser co0oil 3BykoBast BOJIHA?

3. Kak u oT 4ero 3aBUCHT CKOPOCTH 3ByKa?

4. Kak o6pasyercs crosiuas BosnHa? BeiBennuTe ypaBHEHUE CTOSUYEH BOTHBI.

S. OT 4ero u Kak 3aBUCUT aMIUIMTYZAA CTOSTYEN BOJIHBI?

6. Kakue ycrpoiicTBa co3garoT O€ryirylo M CTOSYYIO BOJHBI B JIaHHOI
pabote?

No 1] «H3yuenue cmamucmuuecKkux 3aKOHOMEPHOCHM e
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1. KakoBo pacmpenenenue apobu mo sueiikam Ha jgocke [amprona? Kaxoe
[pacrpeiesieHle aHaIoru4HoO JaHHoMY B MKT?

2. KaxoBo pacnipeneneHue 37€KTpOHOB 110 MOJIYJIFO CKOPOCTH B 1aHHOM padote? Uto
[IPOMCXOUT IIPU U3MEHEHUHU HalpsDKEHUsS Hakasa?

3. Kakue cratuctuueckre MeTo 1l IPUMEHSIOTCS B JaHHOM paboTte?

4, [TpomeMOHCTpUPYHTE BO3MOXHOCTh NpuMeHeHus cpeasl Microsoft Excel (unn

pyroi cpezbl) s 00paboTKU IKCIEPUMEHTAIbHbBIX TaHHBIX.
Ne 14 «Onpeodenenue nokazamensa aouadamut memooom Knemana u /lezopma»

1. OO0BsicHUTE XOJ1 IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.
2. HazoBute mpoiiecchl, MpOMCXONAIIME C Ta30M, B XOJ€ OJKCHEpPUMEHTa U
1M300pa3uTe uX rpaduuecKy.
3. 3anuiuTe ypaBHEHUs TS BBIBOAA (POpMYIIbI TOKa3aTes aquadatol.
4. [MponemMoHCTpUpPYHTE BO3MOXHOCTh NpuUMeHeHHs cpeasl Microsoft Excel (wnn
Npyroii cpezbl) 11t 00paboTKH SIKCIIEPUMEHTAIBHBIX TaHHBIX.
o. Kak B naHHOM paboTe MHMHMMH3HMPYETCS IOTPEIIHOCTh SKCIEPUMEHTAIbHBIX
maHHBIX?
Ne 15 «Ilposepka 3aKona 603pacmanus IHMPONUU)
1. Kakas moznens ucnonp3oBajiach B JJaHHON pa®oTe AJsl MPOBEPKH 3aKOHA
BO3pacTaHus YHTPOIMH B 3aMKHYTOH cucreMe?
2. UTto Takoe «MUKpPOCOCTOSTHUE» U «MaKpPOCOCTOSHUE» TEPMOIMHAMUUECKON
cucteme. Kak ux MOXHO 3a71aTh JIJIsl TaHHOM MOJieNH (B IEPBOM M BTOPOM YacTH paboThI)?
3. Uto Takoe TepMOJMHAMUYECKAs BEPOATHOCTH? Kakue 4nciioBble 3HAYEHUS]|
oHa MOXxeT mpuHuMaTh? Kak oHa paccunThiBanach B JaHHOU pabote? Kak oHa cBsi3aHa
SHTPONHEN?
4. UYro takoe (aykryanunn? Habmonanuce i OHU B JaHHOHM paboTe?
5. [aiite omnpeneneHue BTOPOro Hayaida TepMoAMHAMHMKU. Omnpenenurte

YCJIOBHS, TIPY KOTOPBIX 3aKOH BBINOJIHSAETCS. BBIMONHAICS 11 OH B TaHHOH paboTe?
IIpuMepHBIH nepedYeHb BONPOCOB U 3aJaHUI 110 J1a0OpaTOPHBIM padoTam (2 cemecTp)
Ne 21 «Hccnedosanue 31eKmpocmamuiecko2o noasa ¢ HOMOWbIO 30HOA)

1. Urto Takoe Hanps»KeHHOCTh dJieKTpruueckoro noss? Kak rpaguuecku npeacTaButh
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[pactipeieieHue HapsHKEHHOCTH B Pa3HBIX TOYKAX AJIEKTPUUYECKOTO MOJIS B JaHHOH padoTe?

2. Yto Takoe moTeHIHal deKTpocTaTuueckoro nojis? Kak rpapuuecku nmpenctaBuTh
[pacTpe/iesieHre TIOTEHI[MAIa B Pa3HBIX TOYKAX JICKTPHUECKOTO TOJIsl B JaHHOM padoTe?
3. Yemy paBHa paloTa MO MEpEeMEIICHHUIO 3apsaia BIOJIb SKBUIIOTCHLHATbHON

[IOBEPXHOCTH M IO 3aMKHYTOMY KOHTYPY, OIPAaHMYEHHOMY YYacTKaMH CHJIOBBIX H
PKBUIOTEHIMANBHBIX JHHUI? BblunicnuTe paboTy MO MEpeMelieHUIo 3apsia MO 3alaHHOM
TPACKTOPUHU.

4. Kak n3meHuTcs kapTuHa CUJIOBBIX U 9KBUIIOTEHIMAIBHBIX JIMHUN TIPU YBEJIMYEHUY]
(YMEHBILIEHUH ) HAIPSDKEHHOCTU MEX1Y JIEKTPOoJaMu?

Ne 24 «Pacuwiupenue npedena usmepeHus amnepmempa noOCmoaHH020 MoKa)

1. Kaxkos MIPUHITUTT JercTBUS ANEKTPOU3MEPUTETBHBIX pudopoB
MarHUTOAJIEKTPUIECKOTO U AJIEKTPOMArHUTHOTO TUIIA, PUMEHSEMBI B JaHHOU paboTe?

2. UTo Ha3bIBaIOT TOKOM ITOJIHOTO OTKJIOHEHUS U HANPSHKEHUEM MOJTHOTO OTKJIOHEHUS
PIIEKTPOU3MEPUTENBHOTO Iprbopa?

3. Kaxum 00pa3zom BKIIIOUAIOT aMIIEPMETP U BOJIBTMETP B DJIEKTPUUECKYIO LIETIb /IS
M3MepeHusl Toka U HanpsokeHus? [IponeMoHCTpupyiiTe HABBIKM BKJIIOYEHHs] ATHX MPUOOPOB B
PIEKTPUYECKYIO LIETIb.

4. Uro Takoe myHT? Jns yero M Kak oH ucnonb3yercs? IlpomemoncTpupyiite
MICTI0JIb30BAHUE IITYHTA.

o. Uro takoe nobGaBouHoe compoTuBieHue? [[si 4ero u Kak OHO MCIOJIb3yeTcsi?
[IponeMoHCTpUpYHTE HCIIOIB30BaHKE 100aBOUYHOTO COMTPOTUBIIECHUS.

6. [TpogeMoHCTpHpYITE BO3MOXKHOCTH mpuMeHeHus cpeabl Microsoft Excel (wm
Npyroii cpezbl) 11t 00pabOTKH SIKCIIEPUMEHTAIBHBIX TaHHBIX.

7. Kak B maHHOW paboTe MUHUMH3HPYETCS TOTPEIIHOCTh ASKCIEPUMEHTATHHBIX
TaHHBIX ?

No 28 «Onpeodenenue uHOYKMUBHOCMU KAMYWKU U MACHUMHOU NPOHUUAEMOCHU
Geppomaznumnozo mena»

1. Kakue npubopsl npumeHsuuch B JaHHOW paldoTe AJis OIpeneus MapameTpoB
[TOCTOSIHHOTO U IIEPEMEHHOI0 TOKa?

2. [Tonyuure dopmMyny s pacdera MOJHOTO CONPOTUBIEHUS LIETH MEPEMEHHOTO
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TOKa, UCIOJIb3YEMOil B JaHHOM paboTe (WIn NpeaCcTaBIEHHOH IpernojaBaTeiem).

3. Kak ompenensiach MHAYKTHBHOCTh KaTYIIKM B JaHHOW pabore? Kakum ermie
CII0COOOM MOKHO ONIPEIEIUTh HHAYKTUBHOCTH?
4, [TpogeMoHCTpHUPYIHTE BO3MOXKHOCTH IpuMeHeHus cpenbl Microsoft Excel (wm

pyroii cpezbl) s 00pabOoTKU IKCIEPUMEHTAIbHbBIX JaHHBIX.
Ne 32 «Onpedenenue paouyca Kpueu3Hvl TUH3bL U NOJIOCHL RPONYCKAHUA C8emoPuibmpa
c nomouyvio koney Horomona»

1. Kak o0bsacHsercs nogsienue koner HeroTona?

2. [Tosyanre hopMyIIbI IS pacdeTa paanycoB TEMHBIX U CBETJIBIX Kosienl HploToHa.

3. [Tonyuure dhopmyiny njs onpeaencHus paanyca KpUBU3HbI JINH3HI.

4, Kak B pganHO#il paboTe MHUHUMHU3HPYETCS MOTPEIIHOCTh JKCHEPUMEHTAIbHBIX
maHHBIX ?

No 34 «Onpedenenue OnuHvl c6emoeoil 60JHbI U XAPAKMEPUCHUK OUPPAKUUOHHOU
pewemkuy

1. KakoBbl mapameTpbl W XapakTEpUCTUKH JAUPPAKIMOHHOW PpELIETKH,
IPUMEHAEMOH B SKCIIEPUMEHTE?

2. [Honyuure ¢dopmyny st ompeneiaeHHs] AJIUHBI CBETOBOW BOJHBI IpH|
TUQpakiuy Ha AU(PPaKIMOHHON pelIeTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(pakIMOHHBIX PEIIETOK?

4. Kaxk B JTAHHOM pabote MUHHMU3HPYETCS IIOTPEIHOCTh

SKCIEPUMEHTAIbHBIX TaHHBIX?
Ne 35 «Onpeodenenue Konyenmpauuu pacmeopos caxapa U HOCMOAHHOU 6PAULEHUA)

1. Ha ocHOBe Kakoro siBiieHus ONpeIeseTcss KOHIEHTpALusa pacTBopa caxapa)
B JTaHHOM DKCIIEpUMEHTE?

2. [TosicHUTE YCTPONCTBO ¥ IPUHLUI AEUCTBUSA IpU3Mbl Hukoss

3. [TosicHuTE YCTPONCTBO M NPUHIUN JAEUCTBUS OJIYTEHEBOTO CaXxapUMeTpa

4. Kax B JIAHHOH pabote MUHHUMU3UPYETCS IIOTPELIHOCTh

OKCIICPUMCHTAJIBHBIX I[aHHI)IX?
IIpumepHBbIii IepeYeHb BONPOCOB U 3aaHUi 110 J1a0opaTopHbIM padoraM (3 cemecTp)

Ne 36 «Cnamue eon1omamnepuvix xapakmepucmuk pomoriemMeHma u onpeoenenue e2o




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

YY6CHGUMENbHOCH U
1. [Ipoananm3upyiite moydeHHbIC B labopaTopHoi padote BAX
2. Kak onpenensiercst nocrosiHHas [1nanka B JaHHOM 3KCIIEpUMEHTE?
3. Kax B JAaHHOM pabote MUHUMU3UPYETCS MOTPEIIHOCTh
HKCHEPUMEHTATBHBIX JAHHBIX?
4. Kak B pmanHO#l paboTe pacCUMTHIBACTCS MOTPEUIHOCTH OIpeaeTIeHHS]
noctostHHoM [Inanka?
5. [TpomeMOHCTpUPYHTE BO3MOKHOCTh MprMeHeHus1 cpensl Microsoft Excel

(wm gpyrowt cpenbl) IUisl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.
Ne 37 «Hccnedoeanue usiyuenus adcoilomno 4epHozo mena»

1. [Ipoananu3upyiiTe NOIYYCHHBIE B JIAOOPATOPHON PabOTE 3aBUCHMOCTH.

2. Kak onpenensercs noctossnHas Credana-bonbliMana u noctosiHHas Buna
B JaHHOM JKCIIEpUMEHTE?

3. Kax B JTAaHHOU pabote MUHUMU3HPYETCS MOTPEIIHOCTD
9KCIIEPUMEHTAIIbHBIX JAHHBIX?

4. Kak B pmanHHOW paloTe pacCUMTHIBAETCS MOTPEHIHOCTh ONpEeTICHUS
nocrosinHoi Credana-bonbiivmana u nocrossHHONM Brna?

S. [TponeMoHCcTpUpyliTe BO3MOKHOCTh TipuMeHeHus: cpeasl Microsoft Excel

(unu gpyroit cpenpl) st 00pabOTKH SKCTIEPUMEHTATBHBIX JaHHBIX
No 41 «Hccnedosanue 6030yxcoenus amomos 2aza)

1. OOBsicHUTE TPUHLMII ONpENeTeHUss BO30YKIEHHBIX COCTOSHUI aTOMOB
rasza B DKCIEpUMEHTE?

2. [osicHuTe npuUHIMT pabOTHI JEKTPOHHOM JTaMITBI

3. B kakoM [uama3zoHe SJEKTPOMAarHUTHBIX BOJH JIEKUT HU3Iy4YEHUE
BO30YK/IEHHBIX aTOMOB I1apOB PTYTH U o4YeMy?

4. Kak B pgaHHOM »3KcrnepuMeHTe ompenensercs o01acTh JIOKaIu3aluy
JIEKTpOHA M KaK IIOJIyYEHHbIE JaHHBIE COIVIACYIOTCS C TEOPETHYECKUMH
MpeAnochlIKaMu?

Ne 42 «Onpedenenue 2n1aénvix KEAHMOGHIX UUCEN 6030YHCOCHHBIX COCHMOAHUIL AMOMA

6o0opooay




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

1. [osicHuTe YyCTPOHCTBO M MPUHIIMIT PAOOTHI CLIEKTPOCKOIIA, UCIIOIB3yEMOTO
B JJAHHOU paboTe

2. [onyuynte Qopmymny Ui ONpENeNUHUS TJIABHBIX KBAaHTOBBIX YHCEIN
BO30YK/IEHHBIX COCTOSIHUI aTOMa BOJIOPOJia U IPYTUX BOJOPOAONOA00HBIX aTOMOB

3. Urto Ha3pIBaeTCs TPalyHpOBOYHBIM IpaduKom?

4. [TponemoHCcTpUpyiiTe BO3MOKHOCTh TprMeHeHus: cpeasl Microsoft Excel

(wm gpyroit cpenbl) IUIsl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX
Ne 51 «H3yuenue 3aKkonomeprHocmeil o-pacnaoa)

1. UTto Takoe aKTUBHOCTh PAJUOAKTUBHOIO JJIEMEHTA, €€ BBHIYUCICHHE U
€IMHUILIBI U3MEPEHUS.

2. B uem coctourt 3akown ['eitrepa - Herrona?

3. Kak o1ieHuTh SHEpruto o - YaCTUIbI?

4. YcTpoiicTBO 1 mpuHLKI paboThl cueTurka [ eifrepa-Mronepa.

5. ITpomeMOHCTpUPYHTE BO3MOKHOCTH MpuMeHeHus1 cpensl Microsoft Excel

(wm pyroit cpenwl) 1uist 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
Ne 53 «Onpeodenenue maxcumanvnoii 3Hepeuu f-uacmuy u uoeHmugurayus,
paouoaxkmuenvix npenapamos

1. Kakue wu3BecTHBl pasHoOBUAHOCTH OerTa-pacnama? Kakas wu3 Hux
UCCIIeTyeTCsl B JAHHOM DKCIIEpUMEHTe?

2. B kakux amanazoHax HaXOASTCS TEPHUOJBI MOJTypachaga U SHEPruu Oera-
pacmajia IpUpOIHBIX PATUOHYKIUA0B?

3. KakoBel OCHOBHBIE OCOOEHHOCTHM B3aMMOJEHCTBUS OeTa-yacTHUIl C
BEILIECTBOM?

4. [MponeMoHCTpUpPYHTE BO3MOXKHOCThH MprMeHeHus1 cpensl Microsoft Excel

(v ipyroit cpenbl) st 00pabOTKH SKCIIEPUMEHTATIBHBIX JAHHBIX




0) Ilopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTECTANMHU, MOKA3ATEeJIM W KPUTEPUH
OlleHUBAHUSL:

[TpomexyrouHast arrectanus To AucuuiinHe «®du3uka» BKIIOYAET TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIFOIINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopme
sk3ameHa (1 cemectp) u 3aué€ta c oueHkoi (2, 3 cemectp).

JK3aMeH — YCTHBIN, KJIacCHUecKuil. B kaxkiom OuieTe 2 TeopeTuuecknx Borpoca u 1 3a1ayqa.
Jis momydenust oneHKH «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPAaBUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaBJIEHUS IK3AMEHANUOHHOM OLEHKM:

— Ha OLEHKY «OTJIHYHO» — OOydaloluiCs JOJDKEH I0Ka3aThb BBICOKUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIJIyOOKoe 3HaHHe
y4eOHOTr0o Marepuana, CBOOOJHO BBIIOJIHATH NMPAKTHUECKUE 3a/JaHUs, CBOOOIHO ONEPHPOBATH
3HAHUSMM, YMEHUSIMH, NPUMEHATh X B CUTYalUsIX HOBBIIIEHHON CIOXHOCTH; OOydaromuics
JOJDKEH o0JiafjaTh 3HAHUSIMH HE TOJBKO Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHHS
UHpOPMAaLIMU, HO U MHTEJUIEKTYaJbHBIMH HAaBBIKAMH PELICHUs MPOOJEM M 3a1ad, HaXOXKIAECHUS
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 JOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIUOKU, HETOYHOCTH, 3aTPyJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OILICHKY «YyJAOBJIETBOPUTEJBHO» — CTYIEHT JOJDKEH MOKa3aTh MOPOTOBBIA YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKEH MMEThb 3HaHWsl Ha YpPOBHE
BOCIIPOU3BECHHS U OOBSICHEHUSI MH(DOPMAIIUK, UHTEIEKTyalbHble HAaBbIKU PELICHUs MPOCTHIX
3a/1a4; B XO0J/I€ KOHTPOJBHBIX MEPOIPHUATHI JONMYCKArOTCs OLIMOKHU, MPOSBISAETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00Y4aIOLUIICSI UCIIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «HeY/10BJeTBOPUTEIbHO» — PE3y/bTaT 00yuyeHHs He IOCTUTHYT, KOMIETEHLIUU He
c(OopMHUPOBaHbI, CTYJICHT HE MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U 0ObICHEHUS
UH(pOpMaLINU, HE MOXET I0Ka3aTh UHTEUIEKTya IbHbIC HABBIKM PEILIEHHs MPOCTHIX 3a/]1ad.

3a4ér ¢ oneHkoil oOyJaromuecs MoJydaroT B pe3yJIbTaTe BBIOJIHEHUS BCEX BUIOB padoT,
NpPEIYyCMOTPEHHBIX B 3 ceMecTpe M3y4deHHs AUCUUIUIMHBL. Bcee BHIBI paboT OIEHMBAIOTCA
IIPENOIaBaTeNIeM, COIJIAaCHO YCTAHOBJIEHHOM PEHWTHMHIOBOM IIKaJle JUIsl JaHHOTrO cemectpa. B
ciyyae HeBblodHeHUs oOyuatommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEyCMOTPEHHBIX B 3 CceMecTpe WM MpU BO3HUKHOBEHHWU CIIOPHBIX CHUTYallUd, 3ader
npoBoUTCS B hopMe cobeceoBaHMsl 0 BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OL[EHKOM.

Kpurepun BoICcTaB/IeHUS 3a4€THON OLICHKH:

— Ha OLICHKY «OTJIUYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOIKEH COCTaBIISATh
85 — 100% ot MakcuMalbHOM CyMMbI 6ayUI0OB 3a cemecTp. OOyuaromuiics: MOKa3bIBaeT BHICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIETEHLUN, BCECTOPOHHEE, CHUCTEeMAaTHMYecKoe U TIy0oKoe
3HaHUE Y4eOHOro marepuaiga, CBOOOJHO BBINOJHIET NPAKTUYECKUE 3aJaHus, CBOOOIHO
orepupyeT 3HAHUSIMHU, YMEHHUSMHU, HaBbIKAMHM NPUMEHEHHUS HMX B CUTYyallMiX IOBBIIIEHHON
CJI0KHOCTH;

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

— Ha OIICHKY «Y/10BJI€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHIA peHTHHT 00y4aroImerocs J0KeH
coctaBiATh 50 — 69% oT MakcuManbHON cyMMbl OaisioB 3a cemecTp. CTyAEHT JTOJIKEH MoKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HaHMS Ha
YPOBHE BOCIIPOU3BEICHHUSA U OOBSACHEHUs MH(DOPMAIMK, UHTEUICKTyalbHbIE HaBBIKM PELICHUS
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH 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 «HEeYAOBJETBOPUTEJIBHO» — pPE3YJIbTUPYIOUMA pPEUTHHT 00y4arolerocs



cocrapiisieT MeHee 50% OT MakCHUMaJbHON CyMMBI 0OajUIOB 32 CEMECTp Pe3yibTaT O0y4YeHHUs He
JOCTUTHYT, KOMIIETEHIIMU HE C(POPMHUPOBAHBI, CTYJECHT HE MOXET MOKa3aTh 3HAHUS Ha YpOBHE
BOCIIPOM3BECHHS U 00BsICHEHUSI HH(POPMAILIUY, HE MOKET IT0Ka3aTh HHTEJUICKTYaIbHbIC HABBIKU
pelIeHUs TPOCThIX 3a/1a4.



