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1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[lenpro ocBoeHUsT AUCHUILINHBI «DU3uKay sBiseTcs (HOPMHPOBAHKUE Y OO0yUJAIOIIUXCS
CIIOCOOHOCTH MPUMEHSITH OCHOBHBIE 3aKOHBI KIIACCUYECKON U COBPEMEHHON (PU3UKH JI aHATTN3a
(GU3HYECKUX SIBICHUH M TPOIECCOB, WX (OpMaIM3alid M PEIICHUS 3aJad C IMOMOIIBIO
COOTBETCTBYIOIIETO (PU3MKO-MATEeMAaTHUECKOTO afmapara, a Takke YMEHHUs paborarh cC
obopynoBaHrueM, 00pabaThIBaTh W MPEACTABIATH JAaHHBIC U3MEPCHHUH M J1eJaTh 00OCHOBAaHHBIC
BBIBO/IBI.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna dusnka BXOJUT B 0053aTENbHYIO YacTh y4eOHOT0 I1aHa 00pa30BaTeIbHOM
IPOTPAMMBEI.

Jlng  u3ydeHus  JUCHUUIUIMHBI ~ HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIIAQJICHHS),
c(hOpPMHUPOBAHHEIC B PE3YJIBTATE H3YUCHUS TUCITUILIAH/ IPAKTHK:

3HaHWss B 00OJAcTH CICAYIONMX Y4eOHBIX mpeameroB «Dusmkay, «MaTemaThkay,
«Mudopmarukay Ha 6a3e cpeHero (IoJHOT0) 001ero oopazoBaHusl.

3Hanus (yMEHUS, BIaJ€HUs), MOTYYCHHbIC TPU U3yYEHUU JAHHOW AMCLMILIUHBI OyIyT
HEOOXOIUMBI JIJIS U3YYCHHUS TUCIUATUINH/TIPAKTHK:

MaremaTuyecKuii aHaIu3

Teopust BeposATHOCTEI, MaTeMaTH4YecKasi CTaTUCTHKA

DNEeKTPOHUKA U CXEMOTEXHHKA

3 KomnereHunu o0y4aromierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJIf1) H IVIAHUPYeMble pe3y/ibTaThbl 00y4YeHUs

B pesynbrate ocBoeHMs AMCHUILIMHBL (Monyis) «®Pusnka» oOyyaromMics TOJKEH
00Ja1aTh CIeAYOIMMU KOMIIETCHIUSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIN

OIIK-4 CriocoOceH aHamu3UpPOBaTh (PU3NICCKYIO CYIIHOCTh SIBICHUH M MPOIECCOB, JICKAIINX B
OCHOBC q)YHKHI/IOHI/IpOBaHI/IFI MI/IKpOBJ'IeKTpOHHOI\/JI TCXHUKH, ITPUMCHATH OCHOBHBLIC (1)H31/I‘-I€CKI/I€
3aKOHBI M MOJICIIH JIJIsl PELICHHS 33134 TPO(hECCUOHATLHOM ACSTEIbHOCTH;

OIIK-4.1 Ananusupyert GU3NYECKYIO CYIIHOCTh SIBJICHUN U POLIECCOB

OIIK-4.2 [IpumeHsier OCHOBHBIE (PU3UYECKHME 3aKOHBI ISl PEUICHHs 3a/1ad
npodeccuOHaIbHON NesITeIbHOCTH

OIIK-4.3 AHanu3upyeT TpOLECcCHl JIeKAalMX B OCHOBE (YHKIIMOHHPOBAHUS
MHUKPOIICKTPOHHOMN TEXHUKH




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET § 3a4E€THBIX €auHUIl 288 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 181,9 akax. yacos:
—ayauTtopHas — 176 akaj. 4acos;

— BHeayJIuTOpHas — 5,9 akaJl. 4acos;

— camocTosTenbHas padota — 70,4 akaj. 4acos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;

— [IOAATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa aTrTeCTaluu - 3a4€T, SK3aMCH

Paznen/ Tema
JUCIUIUINHBI

Cemectp

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

Jlek.

11a0.

3aH. 3aH.

IPaKT.

CaMocrosTenbpHas

paboTa cTyaeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TexyIero
KOHTPOJIS
yCIIEBAEMOCTHU U
IIPOMEKYTOYHON
aTTecTalllu

Kon
KOMITETEHIH
"

1. Mexanuka

1.1 Kunemartuka
MOCTYMATEILHOTO "
BpAIIAaTEIbHOTO JBIKCHHS

3 2/21

- OJITOTOBKA K
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHSATHIO
(mpopaboTka
TeKInh);

- peleHne
MHIUBHIYaJIbHBIX
3aj1a4;
CaMOCTOSTENIBEHOE
H3y4YeHUe
yueOHOI 1
HayqIHOU
JIATEPaTypBhI,

- IpoBepKa
WHIMBUYaJIbHBIX
3amaq Ne 1, Ne 2
- cemuHap Ne 1;

OIIK-4.1,
OIlK-4.2,
OITK-4.3

1.2 Jnnamuka
MOCTYIATEIHHOTO u
BpAaIIAaTEIbHOTO JBIKCHHS

3 4/31

421

- OJITOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPAaKTHIECKOMY

3aHITUIO
(mpopaboTka
JIEKIIUK);

- IOATOTOBKA
oT4eTa o
nabopaTopHbIM
paborawm;

- penieHue
WHUBUYATbHBIX
3aj1a4;
CaMOCTOSTEIBEHOE
H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI;

- nabopaTopHas
pabota Ne 3, Ne 4;
- IpOBepKa
MHIUBHIYaJIbHBIX
3amau No 3
- cemuHap Nel;

OIIK-4.1,
OIlK-4.2,
OITK-4.3




1.3 3akoHbI
MEXaHMUKE

COXpaHEeHUs

B

4/11

4/2

nu

3,1

3aHSATHIO
TeKInh);
oTYeTa 10

paborawm;
- peleHne

3a1a4;

H3y4YeHUE
yueOHOI 1
HayqIHOU

JITEPaTyphI

- IOArOTOBKA K
1abopaTopHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
(mpopaboTka

- IOATrOTOBKA

71a00paTOPHBIM

WHIWBUAYAJIBHBIX

CaMOCTOATECIIbHOC

5

3amad Ne 4;

- nabopaTopHas
pabota Ne 1;
- -IIpoBepKa

MHANBUYaIbHBIX

- cemmHap No2;

5

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

1.4
K0JIEOAHHS U BOJIHBI

MexaHnyeckue

411

6/11

- IOJATOTOBKaA

3aHITUIO
(mpopaboTka
JIeKIHi);
- IOATOTOBKA
oTdera o

paborawm;
- peleHme

UHANBUAYAJIbHBIX

3a1ad4;

CaMOCTOATCIIBHOC

u3ydeHHe

yueOHOM 1
HAaY4HOU

JIUTEPaTypbl;

nabopaTopHOMY,
CEMHUHAPCKOMY U
MPaKTHYECKOMY

nabopaTopHBIM

K

paboter Ne 5, Ne
- -IpoBepKa
WHIUBUTYaTIbHBI

- cemuHap Ne 3;

- mabopaTopHbIe

3agad Ne 5, Ne 6;

Tl omk-4.1,

OIIK-4.2,

X1 ork-4.3

5>

Wroro no pazneny

12

12/51

16/7T1

12,1

2. MonexkynspHas
TEpPMOJIMHAMHUKA

¢busuxa

"

2.1

MouneKyIsIpHO-KHHETHIECKAST
Teopust " OCHOBBI
CTaTUCTHYECKOH PpU3uKu

6/11

4/11

- Iloaroroska k
1abopaTopHOMY,

CEeMHHApCKOMY U

MPaKTHIECKOMY
3aHSTHIO;
-IOJITOTOBKA
oTYeTa 10
1a60paTOpHOI
paborte;
-penieHune
MHIUBHIYaJIbHBIX
3ajad;
CamocrosTenpHoe
H3y4YeHUe
yueOHOH u
HayqIHOU

JIUTEPATYPHI;

-nabopaTtopHas
pabora Ne 11;
-TIpOBEpKa
WHMBUAAYATbHBIX
3agad Ne§, Ne 9
-cemuHap Ne 4

OIIK-4.1,
OIlK-4.2,
OIlK-4.3




2.2 TepMonuHaMHKa

721

6/211

3aHSATHIO

(mpopaboTka
TeKInh);

- MOATOTOBKA
oTYeTa 10

paborawm;
- peleHne

3a1a4;

H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI,

- IOArOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTHIECKOMY

71a00paTOPHBIM

WHIWBUAYAJIBHBIX

CaMOCTOATECIIbHOC

- mabopaTopHbIe

15
- -IIpoBepKa

3amaq Ne 10, Ne
11, Ne 12;
- cemuHap Ne 5;

paboter Ne 14, No

WHAWBUAYAJIBHBIX

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Hroro no pazmeny

10

13/31

10/3U

3. DeKTpOMarHeTu3mM

3.1 DnekTpocTaTHKa

3/0,51

4/11

- IIOATOTOBKA K

3aHATHIO
(mpopabotka
TeKInh);

- TIOJITOTOBKA
oTYeTa 10
1a60paTOPHBIM
paborawm;

- peleHne

3a1a4;

H3y4YeHUe
yueOHOI 1
HayqIHOU
JITEPaTypBhI;

nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY

WHAWBUAYAJIBHBIX

CaMOCTOATECIIbHOC

- nabopaTopHas
pabota Ne 21, 26
- -IpoBepKa
MHIUBHIYaJIbHBIX
3amaq Ne 1, 2
- cemuHap Ne 1;

OIIK-4.1,
OIlK-4.2,
OITK-4.3

3.2 IToCTOSIHHBIN TOK

3/11

2/11

- OJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAaKTHIECKOMY
3aHITUIO
(mpopaboTka
JIEKIIUK);
- IOATOTOBKA
oTdera o
nabopaTopHbIM
paborawm;
- perIeHne
WHMBUAAYATbHBIX
3aj1ad;
CaMOCTOSITETTbHOE
U3ydCHHE
yueOHOH u
HaY4HOU

- mabopaTopHas
paborta No 24

- IpOBepKa
WHUBUAAYATbHBIX
3agay Ne 3,
- cemuHap Ne 2;

JIUTEPATYPHI;

OIIK-4.1,
OIIK-4.2,
OITK-4.3




3.3 MaruurocraTika

2/11

2/11

3aHSATHIO
(mpopaboTka
TeKInh);

- TIOJITOTOBKA
oTYeTa 10
71a00paTOPHBIM
paborawm;

- peleHne

3a1a4;

H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI,

- IOArOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTHIECKOMY

WHIWBUAYAJIBHBIX

CaMOCTOATECIIbHOC

pabota Ne 28
- MpOBepKa

3amaq Ne 4,

- mabopatopHas

WHAWBUAYAJIBHBIX

- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

5

3.4
HHIYKIAS.
OJeKTpOMarHUTHbIC
konebanus. [lepeMeHHbIH TOK

DeKTpoMarHuTHas

3/0,71

2/11

- OJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAaKTHIECKOMY
3aHITUIO
(mpopaboTka
JIeKIHi);
- IOATOTOBKA
oTdera o
nabopaTopHBIM
paborawm;
- perIeHne
WHUBUAYATbHBIX
3aj1ad;
CaMOCTOSITETTbHOE
U3yuYcHUE
yueOHOM 1
HAaY4HOU
JITEPaTypBhI,

- mabopatopHas
- IpOBEpKa

3agad Ne 5, Ne 6,
- cemuHap Ne 3;

pabora Ne 27, 28

UHANBUAYAJIbHBIX

OIIK-4.1,
OIlK-4.2,
OIlK-4.3

Hroro no pazmeny

14

11/3,21

10/4U1

16

Wroro 3a cemectp

36

36/11,21

36/1411

34,1

3a4éT

4. BonHOBAas ONTHKA

4.1 DneKTpOMarHUTHOE IOJIE.
DNeKTPOMarHuTHbIE  BOJHEL. [ 2
BomnoBas nmpupoaa cBera.

- IOATOTOBKA K
CEMUHAPCKOMY U
MPAaKTHIECKOMY
3aHITUIO
(mpopaboTka
JIeKIHi);

- perIeHne
MHIUBHIYaJIbHBIX
3aj1ad;
CaMOCTOSITETbHOE
H3y4YeHUe
yueOHOI 1

HayqIHOU

- IpOBepKa
WHUBUAYAIbHBIX
3aga4 Ne 7;

- cemuHap Ne 4;

JIUTEPATypBl;

OIIK-4.1,
OIlK-4.2,
OIlK-4.3




4.2 B3auMoJeiCTBHE CBETa C
BEILIECTBOM. Tonspuzanus
cBeTa

2/11

2/0,91

5.2

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY

3aHSATHIO
(mpopaboTka
TeKInh);

- TIOJITOTOBKA
oTYeTa 10
71a00paTOPHBIM

paborawm;
- peleHne

MHIUBHIYaJIbHBIX

3aj1a4;

CaMOCTOSTEIBEHOE

H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI,

- nabopaTopHas
paborta Ne 35
- IPOBEpKa

3amad Ne §,
- cemuHap Ne 4;

WHAWBUAYAJIBHBIX

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.3 Unrepdepenius ceta

2/11

- OJITOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPAaKTHIECKOMY
3aHITUIO
(mpopaboTka
JISKIIUK);

- IOATOTOBKA
oTdera o
nabopaTopHBIM
paborawm;

- perIeHne
WHUBUAYATbHBIX
3aj1ad;
CaMOCTOSITETTbHOE
U3y4CHHE
yueOHOM 1
HAaY4HOU
JITEPaTypBhI,

- mabopatopHas
paborta Ne 32
- IpOBepKa
WHMBUAYaTbHBIX
3aga4 Ne 9,

- cemuHap Ne 5;

OIIK-4.1,
OIlK-4.2,
OIlK-4.3

4.4 udpakus ceera

2/11

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHSATHIO
(mpopaboTka
TeKInh);
- TIOJITOTOBKA
oTYeTa 10
1a60paTOPHBIM
paborawm;
- peleHue
MHIUBHIYaJIbHBIX
3aja4;
CaMOCTOSTENIBEHOE
H3y4YeHUE
yueOHOM 1
HayqIHOU
JIATEPaTypBHI;

- mabopatopHas
pabota Ne 34

- IpOBepKa
MHIUBHIYaJIbHBIX
3ama4d Ne 10,
- cemuHap Ne 5;

OITK-4.1,
OIIK-4.2,
OITK-4.3

Hroro no pazmeny

10

6/3U

6/0,91

13,2

5. KBaHTOBas ONnTHKa




5.1 KBanToBas

OKCIIepUMEHTAIBHOE
TTOITBEPXKICHHE
NIPUPOABI CBETA

KBaHTOBOI

OIITHKA.

2/0,51

2/0,51

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHSATHIO
(mpopaboTka

TeKInh);

- TIOJITOTOBKA

oTYeTa 10
71a00paTOPHBIM

paborawm;

- peleHne
MHIUBHIYaJIbHBIX
3aj1a4;
CaMOCTOSTEIBEHOE

H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI,

- mabopatopHas
pabota No 36, Ne
37
- IpOBepKa
WHUBUAYATbHBIX
3amau Ne 1,2, 3
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Hroro no pazmeny

2/0,51

2/0,51

aToMa

6. KBanTtoBas ¢usuka u (usmka

6.1 DiaeMeHTBI
MEXaHHMKHU

KBaHTOBOU

1/0,51

2/0,91

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAaKTHIECKOMY

3aHITUIO
(mpopabotka
JIEKIIUK);

- MOATOTOBKA
oTdera o
1a00paTOPHBIM
paborawm;

- peleHue
MHIUBHIYaJIbHBIX

3aj1a4;

CaMOCTOSTENIBEHOE
H3y4YeHUE
yueOHOI 1
HayqIHOU

JITEPaTypBhI,

- 1abopaTopoHas
pabota Ne 41, 42
- IPOBEpKa
MHIUBHIYaJIbHBIX
3amau Ne 4,5, 6
- cemuHap Ne 2;

OIIK-4.1,
OIlK-4.2,
OITK-4.3

6.2 ®usnka aToma

/11

2/11

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAaKTHIECKOMY

3aHSATHIO
(mpopaboTka
TeKInh);

- IOATOTOBKA
oTdera o
nabopaTopHbIM
paborawm;

- peleHne
WHUBUAAYATbHBIX

3ajad;
CaMOCTOSITETbHOE
U3y4YcHUE
yueOHO u
HaY4HOU

- mabopaTopHas
pabora No 41, Ne
42
- MpOBepKa
WHAUBUAYATbHBIX

3ama4d Ne 7
- cemuHap Ne 3, 4;

JIUTEPATYPHI;

OITK-4.1,
OIIK-4.2,
OITK-4.3




6.3 KBaHTOBas CTaTUCTHUKA.
OneMeHTb! (U3UKU TBEPIOIO
Tena.

2/11

- OJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAaKTHIECKOMY

3aHITUIO
(mpopaboTka
JIeKIHi);

- IOATOTOBKA
oTdera o
nabopaTopHBIM
paborawm;
CaMOCTOSTEEHOE
H3y4YeHUE
yueOHOI 1
HayqIHOU
JITEPaTypBhI;

- nabopaTopHas
pabora Ne 44
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OITK-4.3

Hroro no pazmeny

15

4/2,51

5/1,91

7. ®u3MKa sAnpa U IEMEHTapPHBIX
JaCTHII

7.1 ®usuka aToOMHOTO sapa.
PaguoakTuBHOCTH

5/11

3/0,61

3,9

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAaKTHIECKOMY

3aHITUIO
(mpopaboTka
JIeKIHi);

- IOATOTOBKA
oTdera 1o
nabopaTopHbIM
paborawm;

- peleHne
WHMBUAAYATbHBIX
3aj1ad;
CaMOCTOSITETbHOE
U3yuYcHUE
yueOHO u
HAaY4HOU
JITEPaTypBhI,

- mabopatopHas
pabora Ne 51, 53
- IpOBepKa
WHUBUAYATbHBIX
3agad Ne 8,9, 10
- cemuHap Ne 6;

OIIK-4.3

7.2 ®uznka 3IEMEHTAPHBIX
yacTWl] M COBpPEMEHHas
KapTHHA MUpa

1/11

8,2

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHSATHIO
(mpopaboTka
TeKInh);

- TIOJITOTOBKA
oTYeTa 110
1a00paTOPHBIM
paborawm;

- peleHue
MHIUBHIYaJIbHBIX
3aja4;
CaMOCTOSTEIBEHOE
H3y4YeHUEe
yueOHO u
HayqIHOU
JIUTEPaTypBI;

- mabopatopHas
pabora Ne 51, 53
- MpOBepKa
HHIUBHIYaJIbHBIX
3amau Ne 8, 9, 10
- cemuHap Ne 6;

OIIK-4.3

Hroro no pazmeny

5/11

4/1,611

12,1

Hroro 3a cemectp

34

17/71

17/4,91

36,3

OK3aMCH

Hroro no JUCHUIIINHE

70

53/18,2

53/18,9

)4

70,4

3a4€T, OK3aMCH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B npouecce npenogaBaHusi JUCHUILIMHBI «PU3KMKa» TPUMEHSAIOTCS TPAJULUOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

Vcrnonb3yroTes cieayonue BUAbl JTeKIHI:

BBOJ[HAs JIEKLMS — B Hauyaje Kypca W B Hayajle Ka)XJ0ro cemecrpa (BBOJHBIA OJIOK B
COCTaBe JIEKILIUN);

JeKIUs-nHPOpMAaNHs — B 3TOH (OpME H3IIaraeTcsi OCHOBHAS YaCTh MaTepHala,

0030pHas JEeKIM — B 3aKJIIOYUTEIbHON YacTU M3y4EHUS TUCLMIUIMHBI, MOCBSIIEHHON
COBPEeMEHHOW (pU3MUYecKol KapTHHE MHpa, a TaKKe NPU CHUCTEMATH3alud W O00O0OIICHUH
OTJIEJIbHBIX Pa3/IeNIOB;

npoOJeMHAsT JIEKIUS — UCIONB3YeTCs KaK 3JEMEHT B COCTAaBE JICKIHH, KOTJa Iepen
CTYICHTaMH CTaBUTCS HEKOTOpas IpobiieMa U IpejularaeTcs HAWTH MOAXOAbl U IMYTH K ee
PpELIEHNUIO;

JEeKUUS-KOH(pEpEeHIMsT — Hay4YHO-NPAaKTUYECKOE 3aHATHE C CHCTEMOW JOKJIaJ0B Ha
3a/laHHbIE TEMBbI, IOAITOTOBIEHHBIX CTYICHTAMHU.

JEeKUUS-BU3yalIn3alusl — JIEKIMUM C MpUMEHEHHEeM (U3MUECKUX JEeMOHCTpaluil c
OOBSICHEHHEM MPOUCXOMAIINX SIBICHUH, a TaK)Ke KOMITBIOTEPHBIX CHMYJSIUN W y4eOHBIX
(UITBEMOB.

Bce Bubl neK1uii IPOBOJSATCS € UCIIOJIB30BAHUEM MYJIbTUMEIUHHOTO 000PYA0BaHHUS.

B xoje npakTuueckux 3aHATHN, KpOME TPAJAULMOHHOTO 00BSACHEHHS MIPENOAaBaTENIEM Y
JIOCKH, UCIOJIB3YETCs OIEepeKarolllas caMOCTOsITeNIbHAs padoTa CTYy/EHTOB, KOI/Ia UM 3apaHee
pa3jaroTcs OTAENbHbIE 3aJjaud, B KOTOPbIX OHHU JOJDKHBI Pa300paThCsl CaMOCTOSATENIBHO U
OOBSICHAT, MX pemeHue rpynme. Kpome TOro, mpakTHUKyeTcss mnpobieMHOoe oOydeHue,
pa3BUBAlOIIEE MCCIE0BATENIbCKUE HABBIKU CTYIEHTOB U MO3BOJIAIOLIEE UM I10J PYKOBOACTBOM
npenoaaBaTesis HAWTU MyTH PELICHUS 3a/1a4U WIN POOIIEMBI.

CemuHapckue 3aHATUS BKJIIOYAIOT B ce0s Takue METOoAbl OOyueHus, Kak ydyeOHas
JMICKYCCHSI, B XOZIe KOTOPO# CTY/IEHTHI H3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobiemy, 3BpUcTHUEcKas Oecelia, CTUMYJIUPYIOIIas KOJUIEKTUBHOE MBIIIJICHHME M COBMECTHBIIN
MIOWCK OTBETa Ha c(hOPMYITUPOBAHHBII BOIPOC WK 33/1a4y, a TAK)Ke HHIUBUIyaJIbHOE 00y4eHueE,
KOTJ]a CTy/IEHTaM BBIJAIOTCS 331aHUs C yU€TOM UX WHANBUYaIbHBIX OCOOCHHOCTEH.

IIpu mpoBeneHMM 1a0OPATOPHBIX 3aHATHH TNpPaKTUKyeTcss pabora B komaHue (2-4
YeJioBeKa) U ucrosnbp3zoBanue IT-MeTo10B 17151 00paboTKM pe3yabTaToB 1a00paTOPHBIX padoT.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeueHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBEIEHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAILTMOHHOE O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1.Jemumauenko, B. U. ®usuka : yaeonuk / B.1. demumuenko, U.B. Jemumauerko. — 6-¢
u3a., mepepad. m gon. — MockBa : UH®PA-M, 2018. — 581 c. + [on. maTtepuaibl
[DnexTpoHHBIi pecypc; Pexxum nocryma: https://new.znanium.com]. — (Beicmee obpa3zoBanue:
bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : onektponnsii. - URL:
https://znanium.com/catalog/product/927200 (mata oopamenus: 28.10.2020). — Pexxum moctyma:
0 TIOJIITUCKE.

2. Ky3neuo, C. WU. ®usuxa. BonHoBas onrtuka. KBaHTOBas mnpupona u3IydeHUS.
DneMeHThl aTOMHOU U sfaepHoi ¢usuky : yue6. mocobue / C.U. Ky3nenon, A.M. Jlugep. — 3-¢
u31., nepepad. u nomn. — Mocksa : By3osckuii yueonuk : MHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : anexktpoHHsbId. - URL:



https://znanium.com/catalog/product/1002478 (mata o6pamenus: 28.10.2020). — Pexum
JIOCTYTIA: IO TIOJIITHCKE.

3. Ky3nenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOJUHAMUKHU. DIEKTPOMAarHUTHBIE KOJICOaHUS
1 BosHHEI : yueb. mocobue / C.U. Ky3nenos. — 4-e uzf., ucnp. u gon. — Mocksa : By3zoBckuit
yuebnuk ; UHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yuebHuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). -
Texkcrt : anexkrponnsiii. - URL: https://znanium.com/catalog/product/424601 (mara obpamieHus:
28.10.2020). — Pexxum gocTyna: 1o noAmnucke.

4. KysuenoB, CU.Ousuka: MexaHnuka. MexaHudeckre KoJleOaHUS U BOJIHBIL
MounekymsipHas ¢pusuka. Tepmoanaamuka : yue6. mocooue / C.1. Ky3nenos. — 4-¢ us., ucnp. u
nom. — Mocksa : By3osckuii yueonuk: MTHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(ByzoBckuii yueonuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcr : anekTponnsid. - URL:
https://znanium.com/catalog/product/412940 (nata o6pamenus: 28.10.2020). — Pexxum nocrymna:
IO TIOJTITUCKE.

0) JonosiHuTe/IbHAA JINTEPATypa:

1. Uponos, N.E. 3anaun no obmeli ¢pusuke [Tekct] : yued. mocodbue / N.E. Upomos. —
12-e u3n., crep. — CIIG.: Jlanp, 2007. — 416 c.: wn. — (YueOHuku i By30B. CrenuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. Yeprtos, A.I'. Bagaunuk no ¢usuke [Tekcr] : yued. mocobue / A.I'. Ueptos, A.A.
Bopo6reB. — 8-¢ u3n., mepepadb. u mon. — M. : @usmariur, 2008. — 640 c.: w1 — ISBN
9875-94052-145-2.

3. dusuka TBEpIOTO TEa, aTOMa M aTOMHOTO siipa [DIEeKTPOHHBIN pecypc] : yueOHoe
noco6ue [ By30B] / C.A. BytakoB [u Ap.] ; MarHuTOropckuii roc. Texuudeckuit yu-1 um. . U.
Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 3aru. ¢ tTutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3818.pdf&show=dcatalogues/1/153
0254/3818.odf&view=true

B) MeToan4yeckne yKazaHus:

1. Mexanuka. MonekynspHas (uU3MKa U TepMOAUHAMHUKA [DJIEKTpPOHHBIA pecypc] :
naboparopuslii npaktukyM / E. H. Acranos, 3. H. botnesa, JI. C. [lomkenkosa u ap. ; MI'TY. -
MarnuTtoropck : MI'TY, 2016 - Pexnm JOCTyIIa:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true

2. Beuepkun, M. B. DnekTtpocTaTMka M NHOCTOSHHBIA TOK [DIJIEKTPOHHBIN pecypc] :
npaktukym / MI'TY, Un-T sHepreTuku u aBroMatuku, Kad. ¢usuku. - Marautoropek : MI'TVY,
2012. - Pexum JOCTYyIIa:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/112
4701/1544 pdf&view=true

3. 0. ., CaBuenko. IlepeMeHHbIII TOK [DneKTpOHHBIM pecypc] : 1abopaTOpPHBIM
npaktukym / FO. WM. CaBuenko, O. H. BoctpoknyroBa, H. W.Mwumenea ; MITY. -
Maruautoropck : MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3529.pdf&show=dcatalogues/1/151
5139/3529.pdf&view=true

4. duszuka TBEpAOro Teia, aToOMa M aTOMHOTO siapa : yuyeOHoe mocodue [As By30B] /
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. .
Hocoa, 2019. - 3arn. c tutyn. akpana. -Cogmepx.: Jlaboparopubie pabGotel. - ISBN
978-5-9967-1531-2 Pexum JOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload7name=3818.pdf&show=dcatalogues/1/153
NI KA/RR1R nAdfLrvriew=trmea

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebl:



IIporpamMmmHoe oGecrnieyeHne

HaumenoBanue .
10 Ne norosopa Cpox neicTBUS TUIIEH3UI

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

77Zip CBOOOIHO PaCIPOCTPAHSIEMOE 0eccpoOUHO

Adobe Reader CBOOOIHO PACIPOCTPAHSIEMOE 0eCcCpOYHO
Bpayzep Mozilla [cBobomHO pacmipocTpaHsiemoe

Firefox I10 Oeccpotno
bpaysep Yandex |cBOOOAHO pacnpoCTpaHsIeMoe 0eccpoUHO

FAR Manager CBOOOHO PaCIPOCTPAHSIEMOE 0eccpoUHO

HpO(l)eCCI/IOHaJ'[bHLIe 0a3bl JAHHbIX " I/IH(l)OpMaIIHOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca Ccplika

OnekTpoHHbIe pecypchl Oubnuotexku MI'TY um. |https://magtu.informsystema.ru/Marc.html?
I".11. HocoBa locale=ru
OnekTpoHHas 0aza TEPUOAMYCCKUX U3TaHUI
East View Information Services, OO0 «MMIBUC»
HNudopmanmonnas cucrema - EauHOEe OKHO
JIOCTYIIa K MH(GOPMAIMOHHBIM pecypcam

9 MaTepuajbLHO-TEXHHUYECKOe o0ecneueHne JNCIUILINHBI (MOIYJIs)

https://dlib.eastview.com/

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

MaTepI/IaJIBHO-TGXHI/IquKOG o0OecriecycHue JUCIHUITIIIMHBI BKJIXOYACT:




Y4eOHble ayJUTOPUH AJIs POBEACHUS 3aHATUI JTEKIIMOHHOTO TUTIA
OcHarienue ayJIuTOpun:
MynbTUMEAMIHBIC CPENICTBA XPAHSHHUS, IEPEAaYH U MIPEICTABICHHS HHPOPMAIUH.

VY4ebHas ayauTopus sl TpoBeAeHuUs TabopaTopHbIX padoT: JlabopaTopust « MexaHuKH,
MOJIEKYJISIPHOU (DM3UKH U TEPMOTUHAMUIKIY

OcHarieHue ayJuTOpun:

JlabopatopHbie yCTaHOBKH, U3MEPUTEIbHBIE TPU-00PHI I MPOBEACHUS JIA0OPATOPHBIX
pabor:

1. bBannucTuyeckue MasiTHUKY.

2. Mastauk O6ep0Oexka.

3. ®u3nyecKuii MasTHUK.

4. Nocka ["anpTOHA.

5. JlaboparopHasi ycTaHOBKa JIJIsl MCCIIEIOBAaHUS paclpeiesieHus: TEPMOIIEKTPOHOB IO
MOJTyJIIO X CKOPOCTH.

6. JlabGoparopHast ycTaHOBKa JUIsl OMpeeNieHusl IMoKas3areneil aauadaThl Y METOJ0M
Knemana u /lezopma.

7. JJabopaTopHas ycTaHOBKa JUJIsl POBEPKH 3aKOHA BO3PACTaHUs SHTPOIUU B MpoIiecce
QG Qy3un ra3oB Ha MOZEITU MIEPEMEITNBAHUS [IIAPOB.

8.JIabopaTopHasi ycTaHOBKa Ui IPOBEPKH 3aKO-HOB BO3pacTaHUs SHTPOIHUH B poliecce
Ter1000MeHa.

9.YcranoBka mnabGoparopHass [UIsi HU3YYE€HHUS 3aBU-CUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka nabopaTtopHas il HCCIEJOBAHUS TEIUIOEMKOCTH TBEPIOTO Teja
"MO-TET-M".

11. YcranoBka sabopaTopHasi Ui ONpPEEIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBIiA Ta30BbIE TPOLIECCHI.

13. 3mepuTenbHbII HHCTPYMEHT.

VYuebHasg aynuTopus s NpoBeleHHs JlabopaTopHbIX pa-0otr:  JlaGopaTtopus
«DNEKTPUYECTBA U ONITHKIDY

OcHarteHue ay TMTOpUH:

JlaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHbIE TPU-00PHI ISl TIPOBEICHUS JTA00OPATOPHBIX
pabor:

1.JIabopaTopHasi ycTaHOBKA ISl HCCIIEJOBAHUS AIIEKTPOCTATUIECKOTO TIOJISI C TOMOIIIBIO
OJIMHAPHOI'0 30H/A.

2. YcTaHoBKa JUIst IHTHPOBAHUS MIJUTHAMIIEP-METpa.

3. YcranoBka 1abopaTopHast AJ1s OIpeAeIeHUs MHIYKTUBHOCTH COJIEHOU1Aa U MAarHUTHOM
POHHUIIAEMO-CTH.

4. YcraHoBKa J1labopaTopHasl Ul M3yYEHHUs pe30-HaHCA HANPsHKEeHUH M OnpeseseHHs
WHTyKTHBHOCTH

5. JJabopatopHasi ycTaHOBKa JUIsl U3Y4Y€HHUs JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
T(PPaKINOHHON PEIICTKH.

6. JlaGopaTopHasi yCTaHOBKa JUIs ONpEAENICHUs pajuyca KPUBM3HBI JIMH3bI U JUIMHBI
CBETOBOI BOJIHBI C TOMOIIIBIO KoJier] HproToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPENENCHUs KOHLEHTpPALMM PACTBOPOB caxapa U
IIOCTOSIHHOW Bpa-ILEHHUS.

8. ICTOYHMKM MUTaHUsI IOCTOSHHOTO TOKA.

9. Marasun emkocreid Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Mara3un unaykruBaocteid Time Electronics 1053.

1 f) ]\/TQT‘Q’)TXULY ONTINNATIAD WPUTX;:Y D_Q’z



13. MynsTumeTtpsl iugposie MAS-838.
14. Mynerumerpst nudpossie APPA 106,203,205.
15. Ocuumnorpad nyxkananbHbiii GOS-620 FG.
16. I[Nonapumerp CM.
17.3mepuTenbHblii HHCTPYMEHT.

VYyeOHast ayauTopus Juisl IpoBedeHUs JabopaTtopHbix pabot: Jlaboparopus «Artoma,
TBEPJOrO TeJa, Apay

OcHarenue ayJiuTOpun:

JlabopatopHbie ycTaHOBKH, U3MEPUTENbHBIE TPU-00PHI I MPOBEACHUS JIA0OPATOPHBIX
pabor:

1.Jlaboparopnas yctanoBka st "M3yuenus BaenrHero gpotosddexra".

2. YcraHOBKa ISl U3y4YEHHs CIEKTpa aTOMa BOAOPOAA M OIPENENICHUS MOCTOSTHHOM
PunGepra.

3. YcranoBka nabopaTopHast JUTst OIpeesieHIs OTEeHIMaIa BO30yKICHHUs ra3a.

4. YcTraHOBKA 17151 ONIPEIeICHUs ATUHBI Tpo0Oera 4acTUll B BO3yXe.

5. U3mepurt.ckopoctu cueta Y UM2-2.

6. Monoxpomaropst MYM-1.

7. Mynbstumerpst APPA 205, 207.

8. Ocuumnorpad nyxkanansubiii GOS-620 FG.

9. 3mepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAUTOpUM [UISl TPOBEACHHS] TMPAKTUYECKUX 3aHSATHM, TPYNIOBBIX U
VHJVBHTyAJIbHBIX KOHCYJIbTAlMM, TEKYLIEI0 KOHTPOJISA U IPOMEKYTOYHOM aTTEeCTallUN

OcHauieHue ayJuTOpuu:

NHTepakTuBHAsA 10CKA, IPOEKTOP;

MynpTUMEIUNAHBINA IPOEKTOP,3KPaH.

YuebOusie AyaAUuTOPUN IJI BBIIIOJIHCHUSA KYPCOBOT'O ITPOCKTUPOBAHUA, IMOMCIICHUA IJIA
CaMOCTOSITEIILHOM paOOTHI.

OcHarienue ayJIuTOpun:

[lepconanbubie kKommbioTepbl ¢ maketoM MS Of-fice, ¢ BeixogoMm B MHTepHeT u C
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEeNbHYIO CPE/Ty YHUBEPCHUTETA.

[Tomemenne Juis  XpaHeHHsT M HPOPHUIAKTHYECKOro OOCIyKUBaHHsS y4eOHOro
000opynoBaHUsA

OcHarteHue ay TMTOpUH:

Cremnaxwu, ceiidsl 15 XpaHeHus1 yaeOHOoro o0opyoBanus. IHCTpYMEHTHI I pEMOHTA
o0opynoBaHus



Ipuiaoxkenne 1
Y4eOHO-MeTOoAMYECKOE 00ecieYeHHe CAMOCTOATEIbHOM padoThl 00y4aomuXxXcst

[To mucnunnune «®Puzukay MNpeaycMOTpeHA  ayAUTOpHAs U BHeEAyJUTOpHAas
camocTosTeNlbHas paboTa 00yJaroIIuXCsl.

AynutopHas  caMmocCTosITeNbHass ~ paboTa  CTYy/AEHTOB  IpeArojaraeT  pelieHue
WHAMBUIYAIbHBIX 3374, 00pabOTKy pe3ylbTaTOB SKCIIEPUMEHTAIBHBIX JaHHBIX JTa00paTOPHBIX
pabor.

Ilpumepnvie unousudyanvrsie 0oOMauwiHue 3a0aHUA

1 cemecTp

3aoaua Ne 1 «Kunemamuka nocmynamenbHo2o 08UNCEHUS)

Touka JBMKETCA IO OKPYXHOCTH PaguycoM 4 M IO 3aKoHy o =A+Bf  rpe S -
npoiiaeHHsii myth, A=8 M, B=2 wm/c?, t- Bpemsa. Onpenenurb, B KakO MOMEHT BPEMEHH
HOPMaJIbHOE YCKOpEeHHE paBHO 2 M/c?. HaliTu CKOpPOCTb, TAHI€HIMAILHOE M IIOJIHOE YCKOPEHHUE
TOUYKH B 3TOT MOMEHT BpEMEHU

3aoaua Ne 2 «Kunemamuka epauiamenbHo20 08UMHCEHUA)

Koneco Bpamaercsi BOKpYr HEMOJBUKHOW OCH TakK, YTO YroJl MOBOPOTa 3aBUCUT OT
BPEMCHH 110 3aKOHY ¢ =10+20 (-2 ¢*. HaiiTu: 1) cpepHee 3Ha4eHHE YIIOBOW CKOPOCTH (o) 3a

IPOMEXYTOK BpeMeHHM OT t=0 10 OCTaHOBKH; 2) yIJOBO€ YCKOPEHHE B MOMEHT OCTAaHOBKHU
Kojieca; 3) MOJIHOE YCKOpEHHE TOYKH, Haxopsumieiics Ha pacctosHuu 0,1M OT ocu BpauieHus
JUIsI MOMEHTA BpEMEHHU t=4 ¢

3aoaua Ne 3 «/[unamuxka nocmynamenbHo20 u ePaAU{AMENbHO20 OBUIHCEHU)

Ha Ban B BUAC NUJIMHApPA C FOpH3OHTaJIBHOI>'I OCBhIO BpalllCHWA HaMOTaHa HEBECOMAA HUTD,
K KOHILy ee HpHuKperuieH rpy3. Kakyro yrioByro ckopocTh OyneT MMETh Ball CITyCTs 2C IOCIe
Hayaja JBWJKEHHUS Ipy3a, eciu Mmacca Bana 4 kr, ero paguyc 20 cm, macca rpy3za 0,2 Kr,
JICWCTBHEM CHJI TPEHHS Ha ABIKYIIUECS Tella MOJKHO peHeOpeyub

3aoaua Ne 4 «3aKkoHbl cOXpaHeHus 6 MEXAHUKE)»

JlBa ManbIX mo pasmepy rpysa maccamu mi=l10 kr u mp=15 Kr mojBelleHbl Ha HUTAX
OJIMHAKOBOH JUTMHBI L=2 M B OJIHOI TOYKE M COMPUKACAIOTCA MEXIy c000i. MeHbIHii rpy3 ObLI
oTKJIOHEeH Ha yroy a=60° u ormymieH. Onpenenure BbICOTY, Ha KOTOPYIO HOJHUMYTCS 00a rpysa
nocJie abCONIIOTHO HEYNIPYToro yaapa

3aoaua Ne 5 «'apmonuueckue Konedanusy

OnpenenuTh MakCUMaJIbHBIE 3HAYEHHS] CKOPOCTH M YCKOPEHHUS TOYKH, COBEpILIAOLIEH
rapMOHMYECKHE KOJebaHus C aMIUIMTYIOW 3 CM W KpyroBoit wacrorod n/2 c¢!. Hamucars
YpaBHEHHE CKOPOCTU TOYKH, €CJIM B HAYaJbHBII MOMEHT BpPEMEHM TOYKAa HaXOJWJIach B
HOJIOKEHUU aMILITUTYIHOTO OTKJIIOHEHHUS.

3aoaua Ne 6 «3amyxaroujue Konebanusny

[Tepuon 3aryxaromux kojiebanuii paseH T = 4¢, JorapupMUUECKUil IEKPEMEHT 3aTyXaHHUsI
1,6; navanpHas ¢asza paBHa 0. Cmemenue Touku B MoMeHT T/4 paBHo 4,5 cm. Hamucath
ypaBHEHHE KOJICOAHUH ¥ TOCTPOUTH rpaduK B Ipeziesiax TpEX MepPUoI0B

3aoaua Ne7 «Penamueucmckas MEeXaHuKka»

B nabGopaTtopHoll cucTteme oTcueTa OAHAa M3 JABYX OJMHAKOBBIX YacTHIl ¢ Maccoil mo
IIOKOUTCSI, pyras IBUXKETCS CO CKOpocThio v=0,8¢ 110 HaNpaBIECHUIO K NOKOSAIICHCS 4acTHUIIE.
Onpeznenure pelsITUBUCTCKYIO Maccy JIBUXKYIIEHCS YacTHULbI B JJaOOPaTOPHON cHCTEME OTCYeTa
U €€ KHUHETHUYECKYIO YHEPTHIO



3aoaua Ne 8 «Inemenmuvl cmamucmuueckou puuxu»

Haiinure mist ra30006pa3HoOro a3ora TeMmieparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYN Vi =
300 m/c u v2 = 600 M/c COOTBETCTBYIOT OJMHAKOBBIC 3HA4YCHHS (YHKIUU pacIpeneiaeHus
Makcgemnna f(1)

3aoaua Ne 9 «MKT. Hoeanvnolit 2az»

3 Moy a3ota IUIOTHOCTBIO P =1,25Kr/M? M30XOpHO HArpeid TaK, YTO €ro JaBJICHUE
usmenwnaace ¢ 1,1-10° Tla go 1,6:-10°TIa, a 3areM W300apHO CKaak [0 II€PBOHAYAILHOM
temneparypbl. OnpenenuTe TeMmreparypbl B KaXIOM M3 TpeX OINUCAHHBIX COCTOSHUN H
KOHEYHbII 00beM rasza. M3o0pa3ute rpaguku 3TUX nporeccoB B koopauHaTtax P-T

3aoaua Ne 10 «Illepeoe nauano mepmoouHamurku,

B pesynbpraTe m3oTepMUYECKOro pacliupeHus azoTa maccoid m=0.2Krmpu Temmeparype
T=280 K o6bvem ero yBennuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEPIICHHYIO Ta30M
npu pacmmpenuu; 2) usmeHeHue AU BHyTpeHHeH »Hepruu; 3) KOJIMYECTBO TEIUIOTHI Q,
HOJy4eHHOE ra30M

3aoaua Ne 11 «I[uknvr»

Ha P-V-nuarpamMmMe n3o0pakeH UK, COBEPIIAEMBI TBYMSI MOJISIMU a30Ta, COCTOSIIUN U3
JIBYX HM30X0p M ABYX m300ap (puc.l). U3BecTHO, uTO TOUKHM 2 1 4 J1eXKaT Ha OJHOW M30TEpME, a
CpenHue KBaJlpaTUYHBIE CKOPOCTU MOJIEKYN a30oTa paBHbl vl = 300 m/c B coctosHuu 1 u v3 =
700 m/c B coctosianu 3. Onpenenure padboTy, COBEPIIAEMYO T'a30M 3a IUKIL.
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3aoaua Ne 12 «Bmopoe nauano mepmoounamuku

Kycox nmpma maccoit m =200r, B3saTbelii mpu temmeparype ti = -10C°, Obu1 Harper a0
temneparypsl t2 =0C° u pacmiaBieH, Mocjieé Yero oOpaszoBaBllascs BoJja OblLia Harpera Jo
temneparypsl t3= 10C°. Onpeaenuts n3MeHeHUE AS SHTPONUU B X0/1€ YKa3aHHBIX IIPOLIECCOB.

2 cemecTp
3aoaua Ne 1 «Pacuem 3nekmpuyeckux noueii»

DneKkTpuueckoe noje cozgano AByms 3apsaamu qi=10 HKi u qx=-20 uKn, Haxoasmumucs
Ha paccrosaun d=20 cm apyr ot apyra. OmpenenuTh HANPsSHKEHHOCTh MOJS B TOUKe A,
yIaJeHHOU OT MEepBOro 3apsja Ha paccrossHue 11=30 ¢cM u ot Broporo Ha =50 cm. Paccuurars
paboTy, KOTOPYI HEOOXOAUMO COBEPIIMTH, YTOOI IIEPEHECTH TOYEUHBIN 3apsa qo=5-10" Ki u3
TOYKH HAaXOJSAIINICS MOCepenHe MEXKIY 3apsSdaMH B TOUKY A.

3aoaua Ne 2 «Inekmpoemxocmpy

/IBa KOHIEHcaTOpa C €MKOCTAMH COOTBETCTBEHHO 8 U 4 MK®P coequHEeHbI
MIOCJIEZI0BATENbHO U MOJKIIIOUEHBl K MCTOYHMKY ITOCTOSSHHOTO TOKa ¢ HampsbkeHueM 150 B. U3
BTOPOI'0 KOH/IEHCATOPA U3BJICKACTCS JUAJIEKTPUK, KOTOPBIM HaXOAUIICS MEXAy IUIaCTUHAMU (ero
JURJIEKTpUYECKasi IPOHUIIaeMOCTh paBHA 6). IIpu 3TOM HMCTOYHUK TOKAa OT KOHAEHCATOPOB HE
oTkmovaics. OnpeaenuTs 3apsabl KOHIEHCATOPOB, YHEPIHI0 BTOPOTO KOHAEHCATOpa [0 U 110CIIe
W3BJICYCHHUS] TUDJIEKTPUKA

3aoaua Ne 3 «llocmoannwlil 31eKmMpudecKuil moK»



Ha puc. 3.1. £=1,0 B, &=2,0 B, &=3,0 B, ri=1,0 Om, =0,5 Owm, r3=1/3 Om, Ri=1,0 Om,
R3=1/3 Om. Ompenenute: 1) cuibl TOKa BO BCEX ydYacTKax IENMH; 2) TEIUIOBYIO MOIIHOCTD,
KOTOpasi BBIJIEISIETCS Ha COMPOTUBIIEHUU R3.
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3aoaua Ne 4 «Maznumocmamuxkay

[lo nBymM OeCKOHEYHO UTMHHBIM MPSIMBIM HapajIeIbHBIM MPOBOJAM, HAXOSIIMMCS Ha
paccrosuuu R=10,0 cm apyr ot npyra B Bakyyme, TekyT Toku [1=20,0 A u [=30,0 A
OJIMHAKOBOTO HarpaBieHus. OnpeaenuTe MarHiTHYI0 WHAYKIUIO Toist B, co3maBaemoro Tokamu
B TOUKAaX, JIOKALUIMX Ha MPSIMOM, COeAMHAIOLMX 00a mpoBoaa, eciu: 1) Ttouka C JexuT Ha
paccrosiuuu 11=2,0 cM JieBee JIEBOro MmpoBoja; 2) Touka I Jexutr Ha pacctosHuu 1=3,0 cm
npaBee MpaBoro NpoBoja; 3) Touka G NeXUT Ha paccTosHuU 13=4,0 cM MpaBee JIEBOro NpoBojia

3aoaua No 5 «dnekmpomacHuUmMHas UHOYKUUA)

[TpoBoasimui MIOCKUI KOHTYpP, MUMEIOMHA (GopMy OKpyKHOCTH pamuyca r = 0,05 m
IOMEILEH B OJHOPOAHOE MArHUTHOE IOJE€ TaK, YTO JMHUM MArHUTHOM HWHIYKIMHM MOJs
HAINpPaBJIEHbl MEPHNEHAMKYISPHO IMIOCKOoCcTH KoHTypa. CompoTuBieHue koHtypa R = 5 Owm.
MarnuTtHas MHIYKIHsS MeHsercs mo 3akony B = kt, rme k = 0,2 Tu/c. Onpenenure: a) 3.1.C.
WHAYKIUH, BO3HUKAIONIYIO B 3TOM KOHTYpE; 0) CHUIy MHAYKIIMOHHOTO TOKA; B) 3apsili, KOTOPBIH
IIPOTEYET IO KOHTYPY 3a MEPBbIE 5 CEKYHl U3MEHEHUS MOJIS.

3aoaua Ne 6 «Ilepemennuiiit mok»

Karymka nHamorana meaHsiM nipoBojioM auameTpoM d=0,2 mm ¢ obmmeit nmunoit /=314 M u
umeeT UHAYKTUBHOCTH, L=0,5 T'm. Omnpenenuth conpoTuBIEHHE KaTymiku: 1) B Lemu
MOCTOSIHHOTO TOKA; 2) B LIENH NEPEMEHHOI0 ToKa ¢ yacToToi v=50 I'ry

3aoaua Ne 7 «/leusicenue 3aparyceHHbIX YACMUY 8 IIEKMPOMAZHUMHOM NOJIe»

DneKkTpoH, yckopeHHbll HanpsbkenueM U=200 B, BineTaeTr B 0JHOpOJAHOE MarHUTHOE 110JI€
¢ uaaykuueir B=0,7- 10 Tn NEepPHEHAUKYIISIPHO CHIIOBBIM JIMHUSM. HaliTu pannyc OKpy»XKHOCTH,
10 KOTOPOM ABUKETCS 3JIEKTPOH B MATHUTHOM I0JIE U IIEPUO/] €0 BPAIICHUSA.

3aoaua Ne 8 «llonapuzayua ceema

Vros Mex/Iy IUIOCKOCTAMHU MPOIYCKaHus JABYX ToJisipu3aTopoB pasen 50°. EcrecTBeHHbIIM
CBET, IPOXOJIs Uepe3 TaKyl cucreMy, ociabnsercs B 8 pas. Ilpenedperas nmotepsimMu cBeTa mpu
OTPaKEHHH, OTIPENIEIUTh K0I()(HUIIMEHT TOTIIONICHHS CBETA B MOJISIPU3aTOPax

3aoaua Ne 9 «Humepgepenyun ceemay

B ombite IOHra Ha nyru ogHoro u3 uHTEpdEpUpPYHOUIMX Jydell NoMelanach TOHKas
CTEKJIIHHAs IUIACTHHKA, BCIEJCTBME 4Yero LEHTpajbHas CBeTIas I10jloca CMeIlanach B
MI0JIO’KEHHE NEPBOHAYAIBHO 3aHATOE IISITOM CBETJION MOJOCOM(HE cuuTasl LeHTpanbHOM). Jlyu
najzaeT Ha IUIACTUHKY NepreHAuKyispHo. Ilokasarens npenomienus miacTuHky n=1,5. J{nuna
BostHBI A=6-10"7 M. KakoBa ToJIIMHA TJIACTUHKA?

3aoaua Ne 10 «/Jugppaxyun ceemay



Haiimure paanycel nepBbix Tpex 30H OpeHens s MIOCKOW BOJHBL, €CIH PACCTOSHHUE OT
BOJIHOBOM MOBEPXHOCTHU 710 TOUKH HaOmoaeHus 1 M. Jlnuna BosaHbl A=500 HM.

3 cemecTp
3aoaua Ne 1 «Tennosoe usiyuenuey

Yepuoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBeanuuiach
oOuiast TemsoBas SHeprusi, usnydyaemas tenoM? Ha cKoiabko M3MEHWIACh JJMHA BOJIHBI,
COOTBETCTBYIOIAas MAKCUMYMY SHEPTUU U3TYUCHHS U CIIEKTPAIbHBIN COCTaB U3ITyUCHHS?

3aoaua Ne 2 «@Domoirggpexmy

Onpenenuth  HAMMEHBIIMN  3aJepP)KUBAIOIIMNA  TMOTEHIIMAN, HEOOXOIWMBIH  JIA
MPEKPAMICHUST 3MUCCUU C TOBEPXHOCTH (DOTOKATOMA, €CIM OH OCBEHIACTCS H3IIYyYCHHEM C
nnuHor  BoiHBI 0,4 MKM, a KpacHas rpaHuila JJisi MaTepuaia katoaa pasHa 0,67 MkM

3aoaua Ne 3 «Komnmonoeckoe paccesanue»

®otoH ¢ sueprueit 1 MsB paccesiiics Ha cB0OOJAHOM TOKOMBIIEMCS yieKTpoHe. Haiitu
KHHETHUYECKYI0 JHEPrUI0 d3JEKTPOHA OTJA4M, €CIU B PE3yJIbTaTe PACCEsHHs JJIMHA BOJIHBI
¢dborona usmenmiacey Ha 25%

3aoaua Ne 4 «Boanwt oebpoiinan

Kakyto »oHeprui HyXHO [OMNOJHUTEIHHO COOOUIUTH 3JIEKTPOHY, UTOOBI  €ro
neOpoiisieBcKast JUTMHA BOJIHBI yMeHbITIack ot 200 v 10 150 im?

3aoaua Ne 5 «Coomnowenun neonpedennnocmei I eiizenoepeay

[Ipu ABY>KEHUM YaCTHIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIPEIeJICHa ¢ TOYHOCTHIO
(ommbOko#) no 1 cm/c. HaitiTu HeompeneaeHHOCTh KOOPAMHATHI, €CJIM YacTHUIICH sBsercs: 1)
AJIEKTPOH, 2) apoduHka maccoii 0,1r

3aoaua Ne 6«Hacmuya 6 nomenyuanbHou ame)

CoOctBeHHasT (DyHKIHS, OINMCHIBAIONIAS COCTOSIHHE MHKPOYACTHIIBI B OECKOHEYHO
ryOOKOH — IOTCHUHMANBLHOM SIMC IHMPUHOH [, UMECT BUA , (x) = Csin % - Acnonw3ys ycnoBus
HOPMHPOBKH, OIIPEACIIUTh TNOCTOAHHYIO C.

3aoaua Ne 7 «Amom no meopuu bopa. Hznyuenue amomos»

BoruncnuTh paguychl mepBhIX TPEX OPOUT AJIEKTPOHA B aTOME BOJIOPO/Ia

3aoaua Ne 8 «Paouoakmuenocmu)

IIepBoHavanbHass Macca U30TOIA UPUIUA 179721r paBHa m = 5 1, nepuo noiypacnaga 75

cytok. Ompeznenure, CKOJIbKO simep pacmanercs 3a | cexyHmy B 3ToM mpemnapare. CKOJIBKO
aTOMOB 3TOTO Tpenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO pa3 M3MEHUTCS aKTUBHOCTD
npernapara 3a 3T0 BpeMs?

3aoaua Ne 9 «3aKoHbl COXpaAHEHUA 6 A0EPHBIX PEAKUUAX)

B nentpe conmHua mpoTekaeT TepMOsA€pHAs peakus CHUHTE3a Telus U3 BOJOpOJa, B
KOTOPOM M3 YETBIPEX MPOTOHOB 0Opasyercs saapo He* u 1Ba mosurpona. 3anummre 3Ty peakiuio.
Kakwue eme gactuiiel 00pazyroTcst B Helt?

3aoaua Ne 10 «Iuepeus ¢ A0epHbIX PEaAKUUAX)»

Kakoe kommuectBo U2?% «BBIrOpaeT» 3a roj B SIEPHOM PEAKTOPE C DIIEKTPUYECKON
MomHocThio 1 I'Bt 1 k.11.a. 38%?  Cuurars, 4yTo pacnaj sep ypaHa 1noj AeiCTBUEM TEIIOBBIX
HEUTPOHOB PUBOJUT K 0OPa30BaHMIO U30TONOB KCEHOHA-141, cTpoHIMS-92 U TpeX BTOPUUHBIX
HEUTPOHOB.



Ilepeuens nadopamopnuvlx paoom
1 cemecTp
Ne 1 «[IpumeHeHNE 3aKOHOB COXpaHEHHUs JIJIsl OMPEIeICHHs] CKOPOCTH TOJIETa MY

Ne 3 «Omnpenenenne MOMEHTOB HMHEPLIHMH TEJI C IOMOIIBIO KPYTHJIHBHOTO MAasTHHKA.
IIpoBepka Teopemnl ITeiitHepar

Ne 4 «MccnepnoBanue BpalaTeabHOrO ABMXKEHUS TBEPJAOTO Tejla BOKPYT HEMOJBUKHON
ocu»

Ne 5 «Omnpeenenue XxapakTEepUCTHK 3aTyXAOINUX KOJICOaHUH (PU3NIECKOTO MasSTHUKA)
Ne 7 «Onpenenenne ckOpoCTH 3ByKa B BO3/IyX€ METOJOM CTOSYEH BOJIHBI»

Ne 11 «M3yuenue cTaTUCTUUECKUX 3aKOHOMEPHOCTEN

Ne 14 «Onpenenenue nmokaszarens aguadatsl MmetooM Kinemana u Jlezopmay

Ne 15 «IIpoBepka 3akoHa BO3pacTaHus SHTPOIIUN

2 cemecTp

Ne 21 «MccnenoBanue 31€KTpOCTATHUECKOIO TOJIS C IIOMOILBIO 30H1a»

No 24 «Pacmmpenue npeaena u3MepeHus: aMIepMeTpa NOCTOSHHOI'O TOKa»

Ne 26 «3mepenne EMKOCTH KOHAEHCATOPa MOCTOBBIM METOI0M

No 27 «M3yuenue pe3oHaHca HAIPSHKEHUI

Ne 28 «Ompenenenue HHIYKTUBHOCTH COJEHOWJA W MAarHUTHOM HPOHULAEMOCTU
beppomMarHeTrka»

Ne 32 «Omnpenenenue pagiyca KpUBU3HBI JTUH3BI U TTOJIOCH! TPOMYCKAaHUS CBETO(UIBTPA C
oMoILb0 Kostel HproToHa

Ne 34 «Ompenenenue ATUHBI CBETOBOW BOJIHBI M XapPaKTEPUCTHK TUPPAKIIMOHHON
pEeLIeTKN

Ne 35 «Onpenenenne KOHIEHTPAIMN PAaCTBOPOB caxapa M MOCTOSHHON BPALLICHUSD
3 cemecTp

Ne 36 «MccnenoBanue XapakTEpPUCTHK BAaKyyMHOTO (hOTODJIEMEHTa

Ne 37 «MccenenoBanue U3irydyeHust a0COIIOTHO YEPHOTO TeJIay

Ne 41 «MccnenoBanue Bo30y:x1€HUSI aTOMOB T'a3a

Ne 42 ((I/ISy‘leHI/Ie CIICKTpa HW3JIY4YCHHUA aTOMa BOAOpPOAA. OnpeﬂeneHI/Ie T'JIaBHBIX
KBaHTOBBIX YHCECI BO36y7KI[€HHI)IX COCTOSIHUM aToMa BOOOpPOaa»

Neo 44 «3ydyeHue 371eKTpUUECKUX CBOKWCTB TBEP/IBIX TEI»

z

51 «M3ydenune 3aKOHOMEPHOCTEH o-pacmagar

Ne 53  «OmpeneneHue MakKCUMaJIbHOM OSHEPrud  [P-dacTuil ©W  MACHTH(HUKAIUSA
PaIMOaKTHUBHBIX MPEMapaTOBy

Ilepeuens 6onpocoe K cCeMUHAPCKUM 3AHAMUAM
1 cemecTp

Cemunap 1. «Kunemamuka u OuHAMUKA ROCHYRAMENbHO20 U 8PAUWLAMENIbHOZ0
OBUIICEHUY

1. Tlonsitue paamyc-BeKTOpa, CKOPOCTH M YCKOpPEHUs MarepualibHON Touku. Cpeanue u
MTHOBEHHBIC BEJIMYUHBI.
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[lpsamas u oOpaTtHas 3ajnaun MexaHUKHU. Ponp HavanmbHbIX yciioBuil. Ilepememnienue u
IIPOWICHHBIN IyTh.

I[BI/I)KGHI/IG IO OKPYXHOCTH. Yron [moBOpOTa, yrijoBasd CKOPOCTb MU YIJIOBOC YCKOPCHHUC.
CBs3b YIJIOBBIX U JIMHECHHBIX BEJIMYUH.

KpuBonuneitnoe nBwkeHue. TaHreHnuaibHoe U HOpManbHOe yckopeHue. [lomHoe
yCKOpeHHUe. YT0oJl MEX]Ly CKOPOCThIO U YCKOPEHUEM.

Nuepunansabie cuctembl otcuera. llpunHiun otHocutenbHOcTH ['anunes. IlepBoiid 3akoH
Hrrorona.

[TonsiTue cunbl, Maccbl U uMiyibca. [lpuHnnn cynepnosunyuyu. OCHOBHOM 3aKOH JIMHAMUKH
IIOCTYIATEIbHOIO ABMKEHUA. Tperuil 3akoH HproTOHA.

Mowment HUMITYJIbCA 1 MOMCHT CHUJIbBI OTHOCUTCIIBHO TOYKH. OcHOBHOE YpaBHCHHUEC JUHAMUKHA
BpamaTCJIbHOI0 ABUKCHUSA.

Bpaiienue BOKpYyr HENOIBMXKHOW OCHM. MOMEHT HMHEpUMH TBEpAOro Tena. Teopema
[ITeinepa.

AHaJIOTHS XapaKTEPUCTUK U YPaBHEHUH MMOCTYIATEIBHOTO U BPAIIATEIbHOTO JIBUKCHHUS.
Cemunap 2 «3aKoHbl COXpaAHeHU)
3aMKHYyTas cucTeMa. 3aKOH COXPaHEHUS MOJTHOTO UMITYJIbCA CUCTEMBI TEll.

3aKkoH COXPAaHCHUA ITOJHOI'O MOMCHTA MMITYJIbCa CUCTCMbI TCII. I[BI/I)KGHI/IC B ICHTpPAJIbHOM
I10JIC.

PabGora u MOIIHOCTbD. Kunernueckas OHEpIrusa MOCTYHAaTCJIbHOI0O W BpallaTCIbHOTO
JABHXXCHUA.

KoHcepBaTtuBHbBIE U 1HcCUTIaTUBHBIE CUIIbl. Pab0Ta KOHCEPBATUBHBIX U IUCCUIIATUBHBIX CUJL.
[loTeHuumanbHas HEPrus. 3aKOH COXPAHEHUs MTOJTHOW MEXaHUYECKON YHEPTUU.
CBs13b MEX]ly CHUJION U MOTEHIIMAIBHOM dHeprueil. J[Ba cocoba onucanusi B3auMOJIEHCTBUS.
Coynapenue IByX Tell. YIPYrui U HEYNIpyTHil yaap.
Cemunap 3 «Konebanusn u 01nv1»
YpaBHeHHE rapMOHUYECKHUX KOJIeOaHUI U €ro pelieHue.
XapakTepuCTUKU KoJieObaHuil (aMITUTYAa, 4acToTa, HaYaubHas (aza).
MaremaTtnueckuii U GU3MYECKUNA MasSTHUKH.
CrnosxeHne rapMOHUYECKUX KoJIeOaHUH O/IHOTO HanpaBieHus. buenus.
CrnosxeHue nepreHIuKyIsIpHbIX Konebanuil. @urypsl Jluccaxy.
YpaBHeHHE 3aTyXaloMUX KOJICOAHHI U €Tro pelieHue.

XapakTepUCTUKU 3aTyXalolMX KojeOaHuid (BpeMs pelakcaluu, Jorapu(pMHUYCCKHid
JIEKPEMEHT, TOOPOTHOCTB ).

OHeprusi rapMOHUYECKHX U 3aTyXaloIIMX KoJeOaHuil.

Boinyxxnennsie konebanus. Pezonanc.

[Toriepeunsle ¥ MPOAOIbHBIE BOJIHBL. XapaKTEPUCTUKH Oeryieil ynpyroi BOJIHBL.
CKkopocTb pacnipocTpaHEHMs! YIPYTHX BOJIH.

Knaccudukanus BonmH 1o ¢opme BOIHOBOM moBepxHocTH. [lnockas, chepuueckas wu
HUAJTUHAPUYECKas BOJIHA.



13.

14.

(O8]

N ke

S

A

&

10.
11.
12.
13.
14.

BosHOBOE ypaBHEeHHE. Y paBHEHUE Jyda, ypaBHEHHUE TUIOCKOW BOJIHBI, BOJTHOBOE YPAaBHEHHE B
o0111eEM BHUIE

Hanoxenue ynpyrux BosiH. CTosiuas BOJIHA U €€ 0COOEHHOCTH.
Cemunap 4 «MKT. Hoeanvuutit 2a3. Cmamucmuueckoe onucanue MmaxKpocucmem

MaKpOCI/ICTeMa. CraTucTUUeCKUH | TepMOI[I/IHaMI/ILICCKI/Iﬁ noaxodbl K  OIIMCAHHIO
MaKpOCUCTEM

Juckpetnblit HaOop BenuuuH. [loHATHE BEPOATHOCTU U CpEHEN BETUUMHBI.

HenpepeiBublii HaOop BenmuunH. DyHKIHS paclpelesieHus] CIy4aiHOH BETMYMHBI U €e
cBoiicTBa ((pu3MUECKUIl CMBICI, pacueT BEpPOSATHOCTEH, YCIOBHE HOPMHUPOBKH, pacyer
CPEIHUX BEJIUYMH).

Pacnipenenenue Monekyn o mpoekuusiM ckopocreit. Pacnpenenenue [aycca.
Pacnpenenenue Mmonekys no MoayJiro ckopoctu. Pacnipenenenne Makcgeiuia.
Haubonee BeposiTHast, CpeiHAS U CPEeIHEKBAIPATUYHAS CKOPOCTH.

Pacnipenenenne Momekysn HA€adbHOTO Ta3a IO BBICOTE B II0JIE TSDKECTH 3€MIIU.
Pacnipenenenue bonsimana. bapomerpudeckas popmyna.

Mopens nneansHoro rasa. JlaBinenue u remrneparypa ¢ Touku 3peauss MKT.

VYpaBHEHHE COCTOSHHMS HJeadbHOTO ra3a. l3orepmuueckwii, HW30XOPHYECKUH U
M300apUYECKHi POLIECCHI

Cemunap 5 «Tepmoounamukar

[lonsTue creneneit cBoOoabl MoOyeKyibl. Teopema O paBHOpAclpeAeN€HUU SHEPruu IO
CTETEHSIM CBOOO/IBI.

BryTpeHHsIs1 SHepTrUs Kak QYHKIHSI COCTOSTHUSI CHCTEMBI.
PaGora kak ¢yHkIus nporecca.
[IepBoe HayasI0 TEPMOIMHAMUKHY.

[lepBoe Ha4YaIO TEPMOAMHAMUKY JUTS N30TEPMUYECKOT0, H30XOPHUECKOTO U N300apHUECKOTO
IPOLIECCOB.

Anmnabarnyeckuit mporecc. YpasHenue [lyaccona. [lonurponuueckre mpoeccsl.

[Tonstue TtermmoeMkocTu. MousipHass W ynelibHasg TEIUIOEMKOCTU. TeIIOEMKOCTh NP
n3ompoleccax.

Hanpasnenune npoueccoB. CrtaTucTuieckuii Bec MakpococTostaus. CyTh HEOOpaTHMOCTH
Huknuueckuii npouecc. KoagduueHt none3Horo AecTBys TEIJIOBON MaIllIUHBI.
ukn Kapno. Teopema Kapho.
Bropoe nauano repmoaunnamuxu. ®opmynuposku Knaysuyca u KenbBuna.
DHTponus CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.
M3MeHeHre SHTPONHH B TEIUIOBBIX MPOIeccax.
OcHOBHOE ypaBHEHUE TEPMOJIMHAMUKU. TepMoiMHaMUYeCKUe TOTEHIIUAIIbI
2 cemecTp
Cemunap 1. «Inekmpocmamuxay

DIIeKTpUYECKH 3apsi. DieKTpocTaTuyeckoe noiie. 3akoH KyioHa.
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11.
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13.

HanpsixeHHOCTB 35ekTpocTaruueckoro nodis. [IpuHuun cynepno3uuuu st HanpsiKeHHOCTH
ANEKTPOCTATHYECKUX TTOJIEH.

Teopema ["aycca aiis 2I€KTPOCTATUYECKOTO MOJSL.

Pabora no nepemenieHuto 3apsaa B 3J€KTPOCTaTUIECKOM TIOJIE.

[ToreHuuan sJaeKTpocTaTHUECKOro nodst. [IpuHIun cynepno3uuuu A moTeHIuaia.
CBs13b MEXTy HAlIPSHKEHHOCTHIO U IOTEHITHAJIOM.

['paduyeckoe mpecTaBiIeHUE FIEKTPUUECKUX MOJIEH

DJeKkTpudecKoe mose B qudiieKkTpuke. Ilomsipuzanus tusnexTpruka

SHGKTpOGMKOCTL YECAUHCHHOI'O IIPOBOJAHHKA.

. Konnmencarop.  DIeKTpoeMKOCTh  IUIOCKOTO,  C(HEepUYecKoro ¥  HUIMHIPUIECKOTO

KOHACHCATOPA. COGI[I/IHGHI/IC KOHIACHCATOPOB.

. DHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

Cemunap 2. «Illocmosannutiit mok»
Onextpudeckuii Tok. Cuia Toka. 3akoH OMa B HHTETpalibHON (hopMe.
DNEKTpUUECKOe HaMpsKEHHE.
Conportusnenue npoBogauka. CoeTnHEHNE COTPOTHBIICHHUH.
[TnotHOCTH TOKA. 3akoH OMa B nuddepenmansoit popme.
Croponnue cuiibl. JIC. 3akon Oma 1151 HEOJHOPOIHOTO YYaCTKA LIETIH.
[TpaBuna Kupxroda st pacuera pa3BeTBICHHBIX LIETICH.
Pabota u Mo1HOCTD A5eKTpUYecKoro Toka. 3akoH Jlxoynsa-JIenna
Cemunap 3. «Maznumocmamuxa. Inekmpomaznumnan unoykyus. Illepemennutiic mok»

Hcrounukn MarHuTHOro mnossd. MHAyKnus MarHUTHOrO mnojsd. EIWHMIBL U3MEpEHHs.
HanpsxeHHOCT MarHUTHOTO 110JI1. EAMHUIBI H3MEpEeHUS.

CuioBble JIMHUM MarHUTHOTO TOJIsSI (JIMHMUM MAarHUTHOM WHIyKuuu). 3akoH-buo-Caapa.
[TpuHIMI CyneprIO3UIIUN MATHUTHOTO MOJIA.

[ToTok BekTOpa MHAYKIMK MarHUTHOTO 1oJis1. Teopema ["aycca st MarHUTHOTO MOJIS.

]_[I/IpKyJ'IHI_[I/IH BCKTOpAa HWHAYKIHWHW MArHuTHOI'O IIOJIA. TeopeMa 0 MNUPKYJIAIHUU BEKTOPA
WHAYKOWH MAaraiuTHOI'O I1OJIA.

Cuna Jlopenua. IlpaBuno omnpenenenus ee HanpasineHus. Cuna Awmmepa. [IpaBuio
OIIpE/IeNICHUS €€ HallpaBJICHHUSL.

MaruuTtHoe nose B BellecTBe. HaMarHuueHHOCTb.

HaHpH)KeHHOCTI) MarHuTHOTO 1O0Jsg. MarautHas IMPOHUIIACMOCTh BCIICCTBA. I[I/IaMaI‘HeTI/IKI/I
H IIapaMaraCTHUKH.

®eppomarHerukn. Ousmueckas npupoaa peppoMarHeT3ma.

3aKoH anekTpoMarHuTHOW nHaykuuu ®Papanes. Ilpasuino Jlenna.

SBnenune caMmonHaykuu. MHIYKTUBHOCTD.

MaruauTtHas SHEprus KOHTYpa ¢ TOKOM. DHEPIUs MarHUTHOT'O TOJIS.
Koneb6arensnsrit kouTyp. [IpeoOpasoBanue sHepruu B KoueOaTeIbHOM KOHTYpE.

Ilepemennbi TOK. IlomHOE compoTHBIEHHME LENM NEPEMEHHOro ToKa. JlencrByroniue
3HAYEHUSI TOKA U HaNpsHKeHUs. MOIHOCTD MPU MEPEMEHHOM TOKE.
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Cemunap 4. «Inexkmpomaznumnute eonnvt. Illonapusauyusn ceemarn

VYpaBHenuss MakcBemia. OJNIEKTpOMarHUTHbIE BOJIHBI. YpaBHeHHd MakcBemna IS
3JIEKTPOMAarHUTHBIX BOJMH. CKOPOCTb PacIpOCTPAHEHUs JIEKTPOMArHUTHBIX BOJIH. DHEPrus
3NIeKTpOMarHuTHOM BOJHBI. Illkanma smeKkTpoMarHUTHBIX BOJH. OCOOSHHOCTH ONMTHYECKOTO
JUana3oHa.

EcrecTBeHHbII U modspu30BaHHbIN cBeT. Bunbl nosngpuzanuu. CTeneHb NOASpU3ALUU
YaCTUYHO MOJIIPU30BAHHOTO CBETA.

[Mongpuszanust npu OTpaXKEHUU W NPEJIOMIICHUM CBETAa HA T'PAHULE pa3jiena JUIIEKTPUKOB.
Yron bprocrepa.

JIBoMiHOE JTydenpenomieHue. Y cTpoicTBO npusmel Hukoss.
3akoH Mamnoca.

OnTudyecky aKTUBHEIC BCIICCTBA. BpameHHe IIJIOCKOCTH IOJIApU3alliu CBETa IIpHU
IMMPOXOKACHUUN YCPE3 OITUYCCKH aKTUBHYIO CPELY.

Cemunap 5. «Unmepghepenyun u ougppaxyus ceema
[Mousitue nunTepdepenuu. [IpuHIUT CyTIepPIO3UIIUH IS CBETOBBIX BOJIH.

KorepentHele u HekorepeHTHble BOJHBL. ClOK€HHME HHTEHCHUBHOCTEH B  Cilydae
HEKOTEPEHTHBIX U KOI'€pEHTHBIX KoJieOaHUil. YcloBMs yCUJIEHHS M OclabieHHs CBETa B
3aBHCHUMOCTH OT pa3HOCTH (a3 HHTep(EePUPYIOMUX BOJH.

Ontuueckuil myTh cBeTOBOrO Jiyya. CriocoObl U3MEHEHUS! ONTHYECKOr0 ITyTH CBETOBBIX BOJIH.
CBs3b ONTHYECKOH Pa3sHOCTH XOJa JBYX BOJIH C PAa3HOCTBIO (a3. YCIOBUS MakCUMyMma U
MUHMMYMa HHTEp(PEpEeHIIUH B 3aBUCUMOCTH OT ONTHYECKON Pa3HOCTH XOAa.

Cxema IOnra. Yciosust HaOmoneHuss uHreppepeHunu. KoopauHaTsl CBETIBIX U TEMHBIX
I0JIOC Ha 9KpaHeE.

WNHTepdepeniius B TOHKMX IJIEHKAaX B OTPaXXEHHOM M HpoxozsiieM cere. Cxema s
HaOmroneHust kojeny HpioroHa. Panmychl CBETVIBIX M TEMHBIX KOJIELl B OTPaXXEHHOM U
IIPOXOJSAIIEM CBETE.

Asnenne mudpaxkuuu. [lpunmun [roiirenca-®Openens. Judpakius Openens Ha Kpyriom
oTrBepcTuU. 30HbI OpeHens.

Hudpakmus Dpaynrodepa Ha Y3KOM MNPIMOIUHEHHOW IeIH. YCIOBUS MakCUMyMa U
MUHUMYMa. 3aBUCHMOCTh HMHTCHCUBHOCTH CBETa OT yTriia JU(PpaKIIHH.

Hudpakiuonnas pemretka. OCHOBHbIE XapaKTEPUCTUKH TU(DPAKINOHHON PEHIETKU. Y CIIOBUS
IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB M JI00aBOYHBIX MUHUMYMOB.

3 cemecTp
Cemunap 1. Keanmoean onmuxka
Koa¢h¢unmenTs! oTpaskeHus, MOTJIOMEHUS ¥ IPOITyCKAHUSI.
TemnoBoe n3myyeHne. XapakTePUCTHKH.
Mozenp abCOMOTHO YETHOTO Tea. 3aKOHBI TEIUIOBOTO M3JIyYEeHUS
I'unoresa u popmyina [Tnanka. Csizp hopmyssl [nanka ¢ 3aKkOHAMH TEIUIOBOTO U3ITYYCHUSI.
DOHeprus u umiyisc Gorona. J[aBnenue cera.
dotorddext. 3akonsl potordpdexra. Kpacnas rpannna dporoaddexra.

['unore3a DifHIITElHA M €ro ypaBHeHUE 11l BHemHero Gotodddekra. OObsICHEHNE 3aKOHOB
dororddekra.

TOpMOBHOG PEHTI'CHOBCKOC HU3JIYUCHHUC.
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Dddext Komnrona u ero reopusi.

. KopnyckynsipHO-BOJIHOBOM ~ Ayanu3Mm  cBeTa. (SBJIICHHS, TPUBOISAIIME K  TaKOMY

OpPEJCTaBICHUI0, U  (OPMYJIbI,  CBSI3bIBAIOIIME  KOPIYCKYJISpHbIE U  BOJIHOBBIE
XapaKTepUCTUKU CBETA)

Cemunap 2. Inemenmol KEAHMOBOU MEXAHUKU

Bonnosbie cBoiictBa wactun. [{nuna BomHbl ae  bpoind.  OxcnepuMeHTanbHOE
IIOATBEPKICHUE.

[punnun Heonpenenennoctu ['eitzendepra. CooTHOIIEHNE HEOTIPEAEIEHHOCTEN.
BonnoBas pyHkuus u ee cBoicTBa.
OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue lpéaunrepa.

Yactuia B noTeHIMAIbHOU siMe. KBaHTOBaHUE SHEPTHUU.

[TpoxosxaeHne YacTHIIBI Yepe3 MOTCHINANbHBINA 0aphep. TyHHETbHBIN dP(DEKT.
Cemunap 3. Teopusa bopa. H3nyuenue amoma

[Tnanerapnas moxens aroma. OnwiT Pezepdopna. Ypasuenue Pesepdopaa

ITocrynatel bopa. Hegocratku teopun bopa

W3nyuenne aToMa Boiopoza U BOAOPOIONOAOOHBIX CUCTEM.

Crnexrpanbnbie cepun. opmyna banemepa.

OneiT @panka u ['epua
Cemunap 4. Amom 6 KeaHmoeoil mexanuke

KBanTOBBIE UnCIa, XapaKTEPU3YIOIIKE [T0JI0KEHHUE AIEKTPOHA B aTOME.

KBanToBanue sHepruu. KBaHToBaHME MOMEHTA UMITyJIbCA

CnuH anektpona. I[10JIHBIN MOMEHT 3I€KTpOHA.

Cxema »HepreTMYecKMX YpoBHeW aroma Boaopona. IIpaBunma orGopa mpH aTOMHBIX
nepexo/iax.

3anonHeHne QJICKTPOHHBIX 000JI0YEK B MHOT'O3JICKTPOHHBIX aTOMaXx. HpI/IHI_II/IH HayJ'II/I.

CrexTpsl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTEPUCTHUECKOE H3IyYE€HHUE B PEHTTC€HOBCKOM
criekrpe. @opmyna Mosnu

Cemunap 5. Keanmoean cmamucmuxa. 371eKmponpoeooHoCmb meepovlx meil.
[TpuHIMI TOKIECTBEHHOCTH OJJUHAKOBBIX YaCTHII.

bozonst u ¢epmuonsl. Tpu BHAA CTAaTUCTUKHU: Kiaccuyeckas, boze-DiHmiTeiina u
®epmu-/upaxa.

CB0OOIHBIE 1EKTPOHBL. DHeprus PepMmu.

30HHast TEOPHsI TBEPJIBIX TEI.

DJEKTPONPOBOAHOCTD MOTYIPOBOJHIUKOB. 3aBUCUMOCTh IIPOBOAMMOCTH OT TEMITEPATYPHI.
CoOcTBeHHas U MpUMECHask IPOBOJUMOCTb MTOJIYITPOBOIHUKOB.

DJEKTPONPOBOAHOCTH METAIUIOB. 3aBUCUMOCTD COITPOTHBIICHUS OT TEMIIEpaTypHI.

SIBneHue CBCPXIIPOBOAUMOCTH. KBanToBas TCOPHA CBEPXITPOBOJUMOCTH.

Cemunap 6. Paouoakmuenocmu
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CocraB 1 XapaKTEPUCTUKH aTOMHOTO s/Ipa.

Snepubie cuibl. ONMUIIMTE KBAHTOBBIM MEXAaHW3M B3aUMO/ICHCTBHS HYKJIOHOB B sJIpE.
KanenwsHas u o6onouyeunas Mmojaenu siapa. Panuyc sipa.

Macca u sHeprust CBsI3M siipa. Y AelIbHAsi SHEPTUsl CBA3U

SIBneHue pPaairuOaKTUBHOCTHU. OCHOBHO# 3aKOH PaaruOaKTHUBHOI'O pacliaza. AKTHBHOCTB
PAAOAKTUBHOI'O BCIICCTBA.

Anbda-pacnan. IlpaBuna cwmemnieHus. 3akoHBI CcoxpaHeHUs Tmpu pacnazae. IIpoGer
anb(ha-4yacTUIbI?

TynHensHbIN 23QexT mpu o-pacnage. CeKkTp o-4acTUIl
Bera-pacnan, ero Buzsl. [IpaBuna cMemeHus.

DHepreTudeckuii criekTp B-uactuil. ['unoresza nelitpuno. Jlentonsl. JlenToHHBIHA 3apsi

. FaMMa—I/ISHy‘leHI/Ie, ero cBoiicTea. MexaHH3M HCITYCKaHHUA I'aMMa-KBAHTOB SIIPOM. XapaKTep

CIICKTPA Y-U3JTYUCHUH.

[Ipomeccel B3aMMOJCHCTBUS Y -KBAaHTOB C BemecTBOM: (HOTOod(H(PEKT, KOMITOHOBCKOE
paccesiHre, 00pa3oBaHUE JIEKTPOHHO-TIO3UTPOHHBIX Map, sSAepHbINA (HoTOdhDEKT.

SnepHble peakuuu. YpaBHEHHME SJIEPHOM peakUuu. DHEPreTU4YEeCKUil BBIXOJ sJIEPHOMN
peaxkuuu.

Hennas peakmus neneaus. [[puHIMIBI paOOTHI SIIEPHOTO PeakTopa U aTOMHONW OOMOBI.

TepMosmepHa;I pcaKnuus. OCHOBHBIE IIYTH CUHTE3a A4Cp BOAOPOAa B sAApa I'CJIns.



Ipuioxkenne 2

O1neHoYHbIE Cpeacrea aJisl MpoBeACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranuun

a) Ilnanupyemblie pe3yjbTaTbl 00yYeHHsS U OLICHOYHbIE CpeacTBa /sl NMPOBeJAeHHs
NMPOMEKYTOYHOM aTTeCTALNM:

Kon
KOMIIETEHIINHU

HNHaukaTop AOCTHKEHUS
KOMIIETEHIIN U

OrneHOYHBIC CpeICTBA

OIIK-4: CriocoOeH aHamM3upoBaTh (PU3MUECKYIO CYIIHOCTH SIBJICHUW W TPOIECCOB, JICKAIINX B
OCHOBE ()YHKIIMOHHPOBAHUSI MUKPOIJIEKTPOHHOW TEXHUKH, IPUMEHITh OCHOBHBIC (DM3NYECKHE
3aKOHBI U MOJICJIH JUIS PEUICHHUS 337124 TPOQECCHOHATBHOM NeSITeIbHOCTH,

OIIK-4.1:

AHnanusupyer
(U3HYECKYIO CYIIHOCTh
SIBJICHUH U MPOLIECCOB

HQPE‘lEHL BOIIPOCOB IJIA MOATOTOBKHU K IK3aMEHY

1. KunemaTuka 1OCTYNAaTeIbHOIO  JIBHXKCHMUS.
Cucrema otcuera. Ilonstue paauyc-BekTopa,
CpelHEe U MTHOBEHHOW CKOPOCTH U YCKOPEHHUSI.

2. OOparnas 3amaya MexaHuku. Haxoxaenue
NepeMelieHusl Telna M MOPOHIAEHHOrO  IYTH.
HauansHubie ycnoBus.

3. JIBMXKeHuE MO OKPYXHOCTH. YTOJl MOBOpOTAa,
yriaoBas CKOpPOCTb U yrioBoe yckopeHue. CBs3b
YIJIOBBIX U JJUHEHHBIX BEJIUNYHUH.

4. KpuBosinHeliHOE JBUXKEHHE. TaHI€HLHAIbHOE
U HopManbHOEe YyckopeHue. [lonHoe yckopeHue.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonsatue cuibl m Mmaccel Tena. IlpuHoun
cynepno3uiuu. 3akoHsl HeroToHa.

6. Wmnynsc Tena. OCHOBHOW 3aKOH JAMHAMHUKH
MOCTYIATEIBLHOTO JIBAKEHUS. [Ipumenenue
OCHOBHOT'0O 3aKOHA TUHAMUKH.

7. MomeHT wuMIyJbca W  MOMEHT  CHJIBI
OTHOCHUTENbHO TOYKHM. (OCHOBHOE YypaBHEHHE
JTUHAMUKYU BPAIIaTeIbHOTO JIBUXKECHUS.

8. Bpamienue BOKpyr HENOABMXHOU ocu. MOMEHT
WHEPIUU MaTEepPUAIbHOW TOYKHU U TBEPJIOTO TeJa.

9. Pacuer MOMEHTOB WHEPLUHMH IPOCTBIX TEI.
Teopema IlITeinepa.

10. 3akoHBI COXpaHEHUs] B MEXaHUKE. 3aMKHYyTas
cucTeMa. 3aKOH COXpaHEHUS UMITYJIbCA.

11. Mexanundeckas pabota. Kunernueckasi sHEprus
IIOCTYIIATEJIbHOIO  JIBH)KCHUS. Teopema 0
KMHETUYECKOU SHEpruHu.

12. 3aKkOHBl  COXpaHEHHs TP  BpallaTeIbHOM
JBUKECHHH. Kunernueckas SHEprus
BpaIIaTeJIbHOTO JIBIXKCHHS. 3aKOH COXpPaHEHHUS
MOMEHTA UMITYJIbCa.

13. KoncepBatuBusie  cuibl.  [loTeHnmanbHas

SHEpPIusl. 3aKoH COXpaHEHHUs IIOJIHOM
MEXaHUYECKON IHEPTUH.
14. Tapmonnyeckue  KosiebaHus.  YpaBHEHUE

FapMOHMYECKUX KOJICOAHUN. AMIUIATY1a, YaCTOTa




Kon
KOMIICTCHIINN

Nuaukarop goCTHXEHUS
KOMIIETEHIIN U

OreHOYHBIC CpeICTBA

U HadaibHas Qasa.

15. Dueprus FapMOHUYECKUX KOJIeOaHH .
MaremaTideckuii 1 GU3NIECKU MasTHUKH.

16. DnekTpocTaTuyeckoe 1oJie. DIEKTPUUYECKHI
3aps] U ero cBoicTBa. 3akoH Kyinona.

17. HanpsKeHHOCTh  3JIEKTPOCTATHYECKOTO  IMOJIS.
[Ipunnun cynepno3uuuu i JUCKPETHOIO U
HENPEPBHIBHOTO pacIpeieTICHUs 3apsiioB.

18. PaboTa  2JIEKTPOCTATUYECKOTO  MOJS  TIO0
NepeMeNIeHUIO 3apsaaa. DHeprus B3auMOJICHCTBUS
3apsaaoB. [loTeHuman noJs.

19. 'eomeTrpuyeckoe oOmucaHUe dSIEKTPUUIECKOTO
nosist. Teopema ['aycca u Teopema 0 LIMPKYJISALNA
HANPSDKEHHOCTHU AJIEKTPOCTATUYECKOTO TOJSL.

20. Konpnencaropel. IloHATHe 31€KTPOEMKOCTH.
EMKOCTB MIIOCKOT0 KOHIEHCATOPA.

21. Coenunenue KOH/ICHCAaTOPOB. OHeprus
3apsHKEHHOT0 KOHJEHCATOPA.

22. IlocTrosiHHBIN AneKTpuyeckuil Tok. 3akoH Oma
JUISL OJJHOPOJIHOTO ydacTka 1enu. ConpoTUBICHHE.
CoenuHeHNE CONPOTUBIICHUH.

23. CTOpOHHHUE CHUJIbL. OJEKTPOJBHXKYILAS CHUJIA.
3akoH Oma 171 HEOJHOPOAHOIO y4yacTKa LIENU U
JUTSL 3AMKHYTOH 1IETIH.

24. PasperBiiennbie nenu. [IpaBuna Kupxroda.

25. Pabota anekTpudeckoro Toka. MoIHOCTh TOKa.
3akon Jlxoynsa-Jlenna.

26. Enunas npupojia AIEKTPUUYECKOTO u
MarHuTHoro noJsieid. Cuia Jlopenna. Cuiia Amriepa.
27. MarauTHOe TOJE  ABWXKYIIETocs  3apsja.
[IpyHIMN ~ cynepno3sMuMM MAarHUTHBIX — IOJEH.
3akoH buo-Casapa.

28. 'eomeTpuyeckoe OMMCAHWE MArHUTHOTO IOJISL.
[ToTok W UUPKYASIUS BEKTOpa MAarHUTHOU
WHIYKIUH.

29. 3aKoH 3J1eKTpOMarHuTHON uHaykuuu dPapanes.
[IpaBuiio Jlenna.

30. flBnenne camMOMHAYKIUU. WHIYKTUBHOCTB.
PacueT MHIYKTUBHOCTH OECKOHEYHOTO COJICHOUAA.
DHeprus MarHUTHOTO TOJIS.

31. TepMoauHaMUUECKHUT U CTATUCTUYCCKUU
CrocoObl  OmUCaHUs  MakpocucreM. Mozens
UJCANbHOTO  raza.  YpaBHEHME  COCTOSHUSA
UJEAIbHOTO ra3a.

32. Ilonatue cTemeHei CBOOOJBI  MOJIEKYIIBIL.
Teopema 0 paBHOpACIPENEICHUN SHEPruu MO0
CTETEHSIM CBOOO/IBI.

33. BayTpeHHss 2Heprusi Kak (pyHKIUS COCTOSHUS
cuctembl. [lepBoe Hauano TEPMOAMHAMHUKH.

34. Pabora KaK byHKIUSA mporecca.




Kon
KOMIICTCHIINN

Nuaukarop goCTHXEHUS
KOMIIETEHIIN U

OreHOYHBIC CpeICTBA

N3oxopuueckuit, n300apUYeCKHii U
M30TEPMUYECKUN MTPOLECCHI.

35. Ilonarue TermnoeMKocTH. TemnoeMKocTh npu
HU30XOPHUECKOM U H300apUYEecKOM IIpoleccax.
[TocrosinHas aguabaTel. AarabaTU4IecKuil mpoiecc.
36. Bropoe Hayajo TEPMOJIMHAMUKH.
®opmynuposku Kiaysnyca u Kenbsuna.

37. Hukinueckuit mporiecc. Koaddurment
MOJIE3HOTO JICWCTBUSI TEIUIOBOM MAalIuHbL. LAk
Kapno.

38. [Ipobnema HEOOpaTUMOCTH TETLJIOBBIX
MPOLIECCOB. DHTPONUSL CUCTEMbI U €€ CBOMCTBA.
Teopema HepHcra.

39. OcHOBHBIE XapaKTePUCTUKHU
ANEKTPOMATHUTHOMU BOJIHBI. [MIxana
3JIEKTPOMAarHUTHBIX BOJIH. OcoGenHoctu
ONTUYECKOTO 1MaIla30Ha.

40. Uurepdepenuus CBETOBBIX BOJIH.

KorepentHocts. OnbiT FOHra.

41. OnTtuueckas pa3HOCTh Xoa. VYcnoBus
MaKCHUMyMa ¥ MUHAMYyMa IPpU HHTePEPECHIIHH.

42. UarepdepeHnins B TOHKUX IJIEHKAX.

43. SIBnenue nudpakuuu. dudpaxmus Openens Ha
KpYTJIOM OTBepCTUU. 30HbI DpeHens.

44. lnppakuus ~ @Dpaynrodepa  Ha  Yy3KOHU
MPSMOJIMHEHHON I,

45. ludpaknronHas pemeTka.

46. EcTecTBeHHBIN U MOJSPU30BAHHBIN CBET. 3aKOH
Mairoca.

47. TennoBoe U3JIly4eHUE Tena. 3aKoH
Credana-bosnpivana. 3akoH cMmenieHus BuHa.
I'unore3sa I1nanka.

48. ®oroaddekr. 3akonsr CromeroBa. Dopmyia
OWHIITENWHA.

49. ®OTOHBL. JlaBnenue CBeTa.
KopnyckynspHO-BOTHOBOH Ayanu3M CBeETA.

50. Paccessnne oToHa Ha CBOOOJHOM DSJIEKTPOHE.
®opmyna Komnrona.

51. BonHOBBIC cBoOMcTBA yacTuil. J[JIMHA BOJIHBI 1€
Bpoitna. DxcnepuMeHTandbHbIE MOATBEPKIACHUS
runoressl ae bpoiis.

52. Ilpunuun HeomnpeaeneHHocTU. COOTHOIICHUE
HeomnpeneneHHocrel ['elizenbepra. OcoOeHHOCTH
npoiiecca U3MEpPEeHMsl B KBAaHTOBOW MEXaHHUKE.

53. [Inanerapnas mozenb atoma. Iloctynater bopa.
KBanroBanue SHEPTUH BO/I0POJIONIO00HOM
CUCTEMBI.

54. U3nydeHue  BOJOPOIOMOJOOHBIX  CHUCTEM.
CrnekTpanbHble cepuu aToma BOJIOPOJA.
O6o6mienHas hopmyna bamsmepa.
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55. SIBnenune pamuoakTUBHOCTU. OCHOBHOU 3aKOH
paanoakTuBHOro pacnazaa. IlocrosHHas pacnaza.
ITepuon nonypacnana.

56. CoctaB M XapakTEpUCTUKU aTOMHOIO SIpa.
Kanenbnas monens. Pazmep snpa.

57.Macca u D»3Heprusi CBSI3M AaTOMHOIO s]pa.
3aBUCUMOCTh  YAEJIBHOM SHEprusi CBSI3U  OT
mMaccoBoro yucia. ObonodyeyHass MOJENb AJIpa.

58. Slnepuble  peakuuu.  OHEprusi  peaklUU.
Peakuuu neneHust u CUHTE3a sep.

OIIK-4.2:

[IpuMeHsieT OCHOBHBIE
¢bu3nyeckre 3aKOHbI JUIs
peuieHus 3anay
npogeccuoHaIbHON
NEeSATEIbHOCTH

IIpumepHbIi BapHaHT HTOI0BOI0
IK3aMEHAIMOHHOI'0 TeCTa
1. Pannyc-BeKTop 4acTUIIbI U3MEHSIETCA 110 3aKOHY:

r=5%1+j+2tk
Onpenenurs: 1) ypaBHeHHE TpaeKTOPUHU
YacTULbl; 2) CKOPOCTb U YCKOPEHHE YacTHIbl B

MOMEHT BpemeHH f=1 c; 3) KacaredpbHOE U
HOPMAaJIbHOE YCKOPEHHUE TOYKH B ATOT KE MOMEHT

BPEMCHH.
2. OmuH MOJIb UIEAIHLHOIO

T
OJIHOATOMHOTO Ta3a COBEpIIaeT 3 )

npotecc [-2-3.  Tp = 100K. T 7
Ha ywactke 2-3 x ragy

HOJBOST KOJIMYECTBO TEIUIOTHI 4L
023 = 2,5 k/loc.  Haitgure
OTHOIIIEHHE PAOOTHI A;.2-3, COBEPLIAEMON Ta3oM B

X0Jle Tpolecca, K KOJIUYECTBY TEIJIOThI 0123,
MOTJIOIEHHOMY Ta30M.

3. Ha Gapaban pamuycom R = 15 cm HamoTanHo
HuTh. K KOHIly HUTHU TpUBs3aH Tpy3 Maccoil m =
800 r, KOTOpHBIi OmycKaercs ¢ ycKkopeHuem a = 1,5
m/c?. OnpesenuTe MOMEHT UHEPIMKU OapabaHa.

4. Crepxenb qiuHou 1,5 m u maccoit 10 kr MmoxeT
BpallaThCcs BOKPYT HEMOJIBUXKHOM ocH,
MIPOXOAAIIEH Yepe3 BEPXHHUHM KOHEIl CTEpKHA. B
CepelMHy CTepXKHA ynaapser myias maccod 10 1,
JeTsmas B TOPU30HTAJIbHOM HANpaBJIE€HUU CO
ckopocthio 500 m/c u 3acTpeBaeT B crepkHe. Ha
KAaKOM yroJl OTKJIOHUTCS CTEP>KEHb I10ociia yaapa?

5. Ompenenute, mMpu KakoW TeMIlepaType rasa,
COCTOSIIIET0 M3 CMECH a30oTa M KHUCIopoJa,
HamOoJiee BEPOSATHBIE CKOPOCTU MOJIEKYJ a30Ta U
KHCI0poia OyayT OTIMYaThCs APYT OT Apyra Ha Av
=30 m/c?

1. Uemy paBHa pa3HocTh (ha3 KojeOaHui ABYX

KOI'CpCHTHBIX CBCTOBLIX BOJIH, IIPHUXOJAINIMX B
A

HEKOTOPYIO TOUKY SKpaHa ¢ pa3HOCThIO X0/a B 2 ?




Kon
KOMIICTCHIINN

Nuaukarop goCTHXEHUS
KOMIIETEHIIN U

OreHOYHBIC CpeICTBA

2. Tlpu unTepdepeHN ABYX KOTEPEHTHBIX BOJH C
JUIMHOM  BOJHBI 2 MKM  HHTEep(hEpEHIIMOHHBIN
MUHUMYM HaOJOJaeTcs TpH  Pa3HOCTH  XOja,
PaBHOM. ..

1) 0 MKMm; 2) 1 MxMm; 3) 4 MKM; 4) 2
MKM.

3. ToHkas CTeKJsSHHas IUIACTUHKA C TIOKa3aTejaeM
npenomieHus n= 1,5 u

TonmuHol d = 2 MKM l :

oMeIeHa MEX Ty n *

maByms  cpemamu ¢ d| n
oKa3aTeIsIMU 12

npenomiaeHus ny = 1,2

u n2 = 1,6. Ha ninacTuHKy HOpMajbHO IMAJaeT CBET C
ummHOM BoaHel A = 600 nuM. PasHocts xo0ma

uHTEp(hEepUPYIOUINX OTPAKECHHBIX Ty4Yell paBHa...
1) 9000 uM™; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM.

4. Onwir KOHra nmpooautcs B xentom cBete. Kak
U3MEHUTCS  PpACCTOSHUE  MEXIy  COCETHUMU
UHTEPPEPEHIIMOHHBIMHI TIOJIOCAMUA HAa JKpaHe, €CIH
BMECTO KEJITOTO UCTOIb30BaTh (PUOJIETOBBIN CBET?

1) yBenuuures; 2) yMEHBILIUTCS; 3)
OCTaHETCSl HEU3MEHHBIM; 4) npyroi oTBeT.

5. Ha nmuadparMy ¢ KpyrjiabIM OTBEPCTHEM, PaaUyC
KOTOpOro paBeH r=1,73 MM majaer mjaockas BOJIHA C
A=0,6 mMxMm. 3a nuadparmoit Ha pacctosHuu b=1 m ot
Hee HaxoAuTcs dKpaH. Uro Oymer HaOmonatbes B
LIEHTpe dKpaHa’?

1) TemMHOoe mWATHO, Tak Kak B  OTBEPCTUHU
yKJIabIBatoTCcs 2 30HbI DpeHerns;

2) cBemioe MATHO, TaK Kak B  OTBEPCTUHU
YKJIabIBAOTCS S 30H PpeHens;

3) cBemioe MATHO, TaKk Kak B  OTBEPCTUHU
yKJIaabIBatoTcs 3 30HbI OpeHerns;

4) TeMHOe MATHO, TaK KaK B  OTBEPCTUH
ykiaabiBatoTcs 4 30Hb1 OpeHerns.

6. [ludpakunonnas pemrerka nmeet 400 mITpUXoB Ha
qnuHe 2 MM, OHa pacrosioKeHa Ha pacCTOAHUH 1 M
OT 9KpaHa. PemieTka ocBemiaercss O€lbIM CBETOM C
JUTMHOM  BOJIHBI  KpacHoro cBera 720 HM H
¢uonerooro cera 430 ©M. Ilupumna crekrpa
MIEPBOIO MOPSAIKA HA DKPAHE paBHA. ..

1) 5,8 cm; 2) 6,1 mm; 3) 3,7 uwm; 4) 2,6
CM.

7. Ilpu mageHuM cBeTa M3 BO3[AyXa Ha JUAJICKTPUK
OTPaXCHHBIN JIYY MOJHOCTHIO MOJIIPU30BAH MPHU yTJIe
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naaeHus 60°. [Ipu 3ToM yros npenoMiaeHHs paBeH...
1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecau mpu mnpoxoxkKIE€HUU €CTECTBEHHOIO CBETa
yepe3 JBa MOJSApU3aTOpa HMHTEHCUBHOCTb  €rO
YMCHBIIACTCA B 4 pasa, TO yroj MCxay IIOCKOCTAMU
HPOIYCKaHUS MOJIAPU3aTOPOB PaBEH. ..

1) 30°; 2) 60°; 3) 45°; 4) 90°.

OIIK-4.3:

AHanu3upyeT npoLecChl
JeXKAMX B OCHOBE
(bYHKIIMOHHPOBAHUS
MHKPO3JIEKTPOHHOM
TEXHUKU

Ilpumepot IKIAMEHAUUOHHDIX npaKmuyecKux
3a0anuii:
1. YacTuna MAacCHhI my = 0,1 kr ,

JBIKYIIAsACS CO CKOPOCTBIO ¥ = 3 m/c, HCIBITalIa

yIpyroe COyJapeHHue ¢ TIOKOUBIICHCS YacTHIICH
MaccChl m,=02xr . Onpenemurs  Kakylo

KWHETUYECKYIO SHEPIHUIo Mprodpena BTopasi 4acTHILa,
€ClIn 1IC€pBad OTCKOYWJIAa IIOJ IPAMBIM YIJIOM K
CBOEMY I€pPBOHAYAILHOMY HAIIPABJICHUIO.

2. Onpenenutb CKOPOCTh MOJIEKYIT a30Ta, IPU
KOTOpOW  3HayeHWE  (QYHKIUHM  PacIpe/esICHHs
Makcpenna npu temneparype T, = 400K Oyner

TaKUM K€, KaK M 1)1 TeMieparypel T, = 500 K.

3. W eanpHblil OAHOATOMHBIN a3 COBEPILAET
LIMKJI, COCTOSIIIMNA U3 JIBYX M30XOp U JIBYX HU30TEPM.
HaubGonpimass 1 HaumeHblllasg TeMIlEpaTypbl LIHKIIA
cocrapisgror Ty = 400 K n T,=300K , a
HanOompIii 00beM B 71 = 4,5 pa3a mpeBbIIACT
HauMeHbIIMH. Onpenennute Ko3pGUIMEHT M0JIE3HOTO
JEUCTBHUS TAKOTO IIUKJIA.

4. KBanpatnas MPOBOJIOYHAS pamMka
pacrosioXkeHa B OJHOW IIJIOCKOCTH C JJIMHHBIM
OpsIMBIM TIPOBOJIOM TaK, 4YTO JBE €€ CTOPOHBI
napajuieabpHel posoay. Ilo pamke u nmpoBomy TeKyT
onuHakoBble Toku I = 1 kKA. Onpenenuts cuiy F,
JNEHCTBYIOIIYI0 Ha paMKy, eciu Onwkaimas K
IIPOBOJY CTOpPOHA PaMKH HaXOAMUTCA HA PACCTOSHUU,
paBHOM €€ JJIMHE.

5. Konisr LICIIH, cocTosImeH u3
IIOCJIEI0BATEIbHO BKJIIOYEHHBIX KOHJAEHCATopa M
akTUBHOro compotruBieHus R = 110 Owm,

MOJICOCIMHUIN K TEPEeMEHHOMY HANpsHKEHUIO C
aMIUIMUTYAHbIM 3HaueHueM U, = 110 B. Ilpu stom
aMIUIMTYy/1a YCTaHOBUBIIETOCs TOKa B uenu 1, = 0,50
A. Haiitu pa3HOCTh (pa3 MKy TOKOM M ITOAaBaACMBbIM
HaPSDKEHUEM.

6. [Iy4ok ecTeCTBEHHOI'O CBETa MaJaeT HAa CUCTEMY U3
JBYX MOCIIeI0BATEIHHO PacCIOI0XKEHHBIX
NOJIIPU3AaTOPOB,  YroJl  MEXAY  IUIOCKOCTSIMHU
IpOIycKaHusi  KOTOpbIX  cocraBiuser 30 °
KoaddunpeHnt moryiomeHus mepBoro Mmoysipu3aTropa
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cocraBisier 10%, a BToporo — 20%. Kakas uactb
WHTCHCUBHOCTH  CBeTa  NpOHAET  4epe3 3Ty
ONTUYECKYIO CUCTEMY?

0) Ilopsanok mpoBeleHHs NMPOMEKYTOYHOH ATTECTALMH, NMOKA3aTeJd M KPHUTEPHH
OLlEHUBAHMS:

[TpomexyTouHass arrecranus Mo AucHUIIMHE «DU3MKa» BKIIOYAET TEOPETUYECKUE
BOIIPOCKHI, TO3BOJIAOINNEC OUCHUTL YPOBCHDL YCBOCHHA O6y‘~IaIOIlII/IMI/IC$[ 3HaHI/If/'I, " MMPAKTUYCCKUC
3a/1aHusl, BBISIBIIAIONINE CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJIeHU, MPOBOIUTCS B (hopme
JIBYX 9K3aMEHOB.

DK3aMeH MO JAaHHOW IUCHUIUIMHE MPOBOAUTCS B MHCHbMEHHONW M YCTHOH Qopme 1o
OK3aMCHAallMOHHbIM 6I/IJI€TaM, KOTOPBIC BKIIIOYAIOT TCOPECTHYCCKUC U TPAKTUUCCKHUEC 3aJaHH.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OTJIHYHO» (5 0a/ioB) — 00y4yarONIMICs IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMITETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOEe M TIyOOKOEe 3HAHWE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT IMPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
3HAHHUSIMH, YMCHHUSIMH, TTPAMEHSICT UX B CUTYaIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOyJaromuiics IEMOHCTPUPYET CPEAHH YpOBEHb
c()OpPMHUPOBAHHOCTH KOMITCTECHIIUH: OCHOBHBIC 3HAHHWsS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU BBHITIOJTHEHUN TIPAKTUYCCKUX 3a/IaHHH,
NEePEHOCE 3HAHWI U YMCHHI Ha HOBBIC, HECTAHJAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJIETBOPHUTEJBbHO» (3 Oamna) — oOyyarouuiicss AEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTA KOMIICTEHIIUH: B XO0JI¢ KOHTPOJIBHBIX MEPOTPUITHN
JIOMyCKAIOTCS OIIMOKH, TPOSIBJISACTCS OTCYTCTBHE OTICIIbHBIX 3HAHWN, YMCHHMW, HaBBIKOB,
0OyJarOIIUICSA HWCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPH ONEPHPOBAHUM 3HAHUSMHU U
YMEHUSIMU MIPH UX MEPEHOCE Ha HOBBIC CUTYaIIUH.

— Ha OICHKY «HEY/OBJIETBOPUTEJILHO» (2 Oamra) — oOydJarIuics AEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdyeckoro Marepuasna, JOIMYCKaeT CYIIECTBEHHBIC OLIMOKHU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKHM PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYyJAOBJIETBOPUTENbHO» (1 6amin) — oOywaronuiicss He MOXKET MOKa3aTh
3HaHHMS Ha YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHPOpMAIMU, HE MOXKET I10Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.
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