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PaGouas mporpamma cocTaBieHa Ha ocHoBe @PI'OC BO - choenuanmrer 10
cermanbHOocTH  10.05.03 WHdopMmarnuonHas 0€30MacHOCTh aBTOMATH3MPOBAHHBIX CHCTEM
(npuka3z Muno6prayku Poccun ot 26.11.2020 r. Ne 1457)

PaGouas mporpaMMa paccMOTpeHa M 0JJ00peHa Ha 3aceJaHuu Kadepsl Ou3uku
01.02.2022, mpoTtoxos Ne 4

3aB. kadenpoit M.B. Apkynuc
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JIuer aktyanu3anuu padodye nporpaMmmbl

Pabouyas mporpamma nepecmoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu kageapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouyas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHna s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu kadeapsl Duuku

[Iporokom oT 20 . Ne
3aB. kadeapou M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, odcyxkieHa u ogoopena st peanuzamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu kapeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2026 - 2027
yueOHOM rojy Ha 3aceanuu kapeapsl DuuKu

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecmotpeHa, oocyxkaeHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu kadeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecmoTtpeHna, oocyxkieHa u ogoopena st peanusamuu B 2028 - 2029
yueOHOM rojy Ha 3aceaHuu kapeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc




1 Lesn ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Llenpro ocBOeHUS AMCHMILTUHBI «DU3uKay sBIsIeTCS (OPMHPOBAHUE Y OOYUAIOITUXCS
CIIOCOOHOCTH MPUMEHSITH OCHOBHBIE 3aKOHBI KIIACCHISCKOM M COBPEMCHHON (DM3UKH JIJIsl aHATTN3a
(u3HYECKUX SBICHUH M TPOLECcOoB, WX (OpMaIM3allid W PEIICHUS 3a7ad C IOMOIIBIO
COOTBETCTBYIOIIETO (DM3MKO-MAaTEMATHYECKOTO arfmapara, a Takke YMeHHs paboTath ¢
obopynoBaHueM, 00pabaTbIBaTh U MPEJCTABIATH JaHHBIE U3MEPEHHUI U JesIaTh 000CHOBaHHBIC
BBIBOJIBI.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

Juctunnuna @u3nka BXOJUT B 00s3aTENIbyI0 4acTh YICOHOTO MIaHa 0O0pa3oBaTeIbHON
IPOTPaMMBEI.

JUiss  u3ydeHWs  JAUCHUIUIMHBI ~ HEOOXOOWMBI  3HAHHWS  (YMEHHs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

3HaHMs B O0OJAcTH CJENyIOIIMX Yy4eOHbIX MpeaMeToB «Dusukay, «MaTemaThukay,
«Muadpopmarrka» Ha 0aze cpeaHero (MOTHOTO) 00IIero 00pa3oBaHMUsL.

3HaHus (YMEHHUs, BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUCHHS TUCITUTLTAH/TIPAKTHK:

MaremaTuuecKkuii aHaIu3

Teopus BepoATHOCTEM, MaTEMaTUYECKasi CTATUCTUKA

DNEeKTPOHUKA U CXEMOTEXHHUKA

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMITHHBI (MOYJIS) ¥ IUIAHUPYeEMbIe Pe3yJabTaThbl 00y4eHus

B pesynpraTe OCBOCHHMS IUCHMIUIMHBI (MOIyJsl) «®Du3MKa» OOYYAIOIIMICS TOJHKEH
O6J'Ia)IaTB CJICAYIOIUMHU KOMIICTCHIUAMU

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIKCHUA KOMIIETCHIIN

OIIK-4 Cnoco0eH aHamu3upoOBaTh (PU3UUECKYIO CYIIHOCTH SIBICHUM M MPOIECCOB, JSKAMIUX B
OCHOBC (bYHKIII/IOHI/IpOBaHI/IfI MHKpOSHCKTpOHHOﬁ TCXHUKH, ITPUMCHATH OCHOBHBIC (1)I/I3I/IT-ICCKI/IG
3aKOHBI M MOJISJIH JUTSL PEIISHUS 3124 TPO(heCcCHOHAIIbHOM JICITeIbHOCTH;

OI1K-4.1 Ananuzupyet GU3NYECKYIO CYIIIHOCTb SIBJIEHUH U IPOIIECCOB

OIIK-4.2 [Ipumensier ocHOBHblE (U3MYECKHE 3aKOHBl I PpEelIeHus 3aaay
npoheCCHOHAILHOM A TEIHHOCTH

OIIK-4.3 AHanu3upyer Mpolecchl JIeXKAllMX B OCHOBE (DYHKIMOHUPOBAHUS
MHUKPOIJICKTPOHHON TEXHUKHU




4. CTpyKTYypa, 00bEM M colepkaHue TUCHUNIMHBI (MO1YJIs1)
OO6mmast TpyA0€MKOCTh AUCIUIUINHBI cocTaBisgeT 11 3adeTHpix enunaui] 396 akaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora—255,8 akaJl. 4acos:
— ayauTOpHas — 248 akaJ. 4acos;
— BHEAyJIUTOpHas — 7,8 akaJl. 4acoB;

— caMocTosiTenpHas padota — 104,5 akas. 4yacos;

— B (popMe MpakTUYecKoi moaroToBku — 0 akaj. yac;
— MOJArOTOBKA K AK3aMeHy — 35,7 akaj. yac

(DopMa aTTeCTaluu - 3a4€T, 3a4eT, DK3aMCH

Pasnen/ tema
JIACUUILIAHBL

Cemectp

AynuTopHast
KOHTaKTHas pabora
(B akan. yacax)

Jlek.

11a0.

3aH. 3aH.

IIPaKT.

CamocTosTensHas

pabota cryaeHTa

Bun
CaMOCTOSITSIILHOU
paboThI

Popma TEKyILEero
KOHTPOJIA
YCIIEBAEMOCTH U
IIPOMEXYTOYHOMN
aTTecTalluu

Kon
KOMIIETEHIUU

1. Mexannka

1.1 Kunematuka
MOCTYMAaTEIBHOT O u
BpaILATEIbHOTO ABIKEHUS

4 421

- IOArOTOBKA K
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuil);

- peleHue
WHIUBHYaTbHBIX
3a1ay;
CaMOCTOSITENBbHOE
n3ydeHue
yueOHOI U
Hay4YHOU
JITEPATYPHI;

- IpOBEpKa
WH/IMBUAYaJIbHBIX
3ama4d Ne 1, Ne 2
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2

1.2 Jnnamuka
MOCTYMAaTEIBHOT O u
BpAaILATEIbHOTO ABIKEHUS

6 | 83,21

6/21

- IOATOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuil);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHUYaTbHBIX
3ajay;
CaMOCTOSITEIBEHOC
U3y4CHUE
yueOHOI 1
Hay4YHOU
JIUTEPATYPHI;

- 1abopaTopHas
pabora Ne 3, No 4;
- IpOBEpKa
WHMBUIYaJIbHBIX
3agay Ne 3
- cemuHap Nel;

OIIK-4.1,
OIIK-4.2




1.3 3akoHbI
MEXaHUKE

COXpaHEHUS B

821

6/21

- IOATrOTOBKA K
11a00paTopHOMY,
CEMHHApPCKOMY H

3aHSTHIO

(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io

paboram;
- peneHue

3aja4;

n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPaTypBl;

MPaKTU4CCKOMY

11a00paTOPHBIM

HWHAUBUAYAJIbHBIX

CaMOCTOATEIIbHOC

- 1abopaTopHas
pabora Ne 1;
- -IIpOBEpKa

WHMBUIYaJIbHBIX
3amad Ne 4;

- cemuHap Ne2;

OIIK-4.1,
OIIK-4.2

1.4
MeXaHHUKa

PenstuBucrckas

2/11

- IOATrOTOBKA K

3aHSTHIO
(mpopabotka
JeKuui);
- peneHue

3aja4;

n3ydeHue
yueOHOI 1
Hay4YHOU
JIUTEPaTyphl;

MPaKTU4CCKOMY

HWHAUBUAYAJIbHBIX

CaMOCTOATEIIbHOC

- -IIpOBEpKa
WH/IMBUAYaJIbHBIX
3amaq Ne 7;

OIIK-4.1,
OIIK-4.2

1.5
K0JIEOAHHS U BOJIHBI

MexaHnueckue

6/21

6/21

- IOATrOTOBKA K
11a00paTopHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHJIMBUYaJIbHBIX
3ajay;
CaMOCTOSITEIEHOC

U3y4CHUE
yueOHOI U

Hay4YHOU

JITEPATYPHI;

- 1abopaTopHbIE
pabotbr Ne 5, Ne 7
- -poBepKa
WHIUBHYaTbHBIX
3ama4y Ne 5, Ne 6;
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazneny

24

22/7,21

24/91

24

2.  MonekynspHast
TEPMOJMHAMHKA

¢busnxa

u




2.1

MOJ'IeKyJ'IHpHO-KI/IHCTI/I‘{GCKaﬂ

Teopus u

CTaTUCTUYECKON (HU3UKU

OCHOBBI

6/11

421

59

- [loaroroBka k
J1a00paTOPHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO;
-IOJITOTOBKA
oryera 1o
nabopaTopHOU
pabore;
-pelieHue
WHIUBHUYaTbHBIX
3a1ay;
CaMocTosTenbHoe
H3YyYEHHE
yueOHOI 1
Hay4YHOU
JIUTEPATYPHI,

-abopaTopHast

WHIUBHYaTbHBIX
3aga4 Ne§, Ne 9

pabora Ne 11;
-MpoBepKa

-cemuHap Ne 4

OIIK-4.1,
OIIK-4.2

2.2 TepMoguHaMuKa

8/3U

8/3U

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuui);
- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;
- peneHue
WHIUBHUYaTbHBIX
3ajay;
CaMOCTOSITEIEHOC
U3y4CHUE
yueOHOI U
Hay4YHOU
JITEPATYPHI;

paboter Ne 14, No

HWHAUBUAYAJIbHBIX

- nabopaTopHbIe

15
- -IIpOBEpKa

3agad Ne 10, Ne
11, Ne 12;
- ceMuHap Ne 5;

OIIK-4.1,
OIIK-4.2

Uroro no pazneny

12

14/41

12/51

Uroro 3a cemectp

36

36/11,21

36/141

3a4éT

3. DnekTpoMarHeTusM

3.1 DnexTpocTaTuka

3/11

4/11

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H

MPaKTHYECKOMY

3aHSTHIO
(mpopabotka
JeKuuit);
- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;
- peneHue
WHIUBHUYaTbHBIX
3ajay;

CaMOCTOSITEIEHOC

U3y4CHUE
yueOHOI U
Hay4YHOU

- 1abopaTopHas
pabora Ne 21, 26
- -IIpOBEpKa
WHJMBUYaJIbHBIX
3amad Ne 1, 2

- cemuHap Ne 1;

JIUTEPaTyphl;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




3.2 IToCTOSIHHBIN TOK

3/11

2/11

- IOATOTOBKA K
J1a00paTOPHOMY,

MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue

3aja4;

n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPaTypBl;

CEMUHAPCKOMY U

HWHAUBUAYAJIbHBIX

CaMOCTOATEIIbHOC

- naboparopHast
pabora Ne 24
- poBepKa
WHIUBHYaTbHBIX
3ama4 Ne 3,
- cemuHap Ne 2;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

3.3 MaruurocTaTruka

2/11

2/11

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuil);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHUYaTbHBIX

3ajay;
CaMOCTOSITEIEHOC

U3y4CHUE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI;

- naboparopHast
pabora Ne 28
- poBepKa
WHIUBHYaTbHBIX
3agad Ne 4,
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

34 ONeKTpOMarHuTHas
MHIYKIHSL
OJeKTpOMarHuTHbIC
KojeOaHusl. IlepemenHbIi
TOK

3/11

2/11

10

- OJTOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuil);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHYaTbHBIX

3ajay;
CaMOCTOSITEIBEHOC

U3y4CHUE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI;

- naboparopHast
pabora Ne 27, 28
- poBepKa
WHIUBHUIYaTbHBIX
3amad Ne 5, Ne 6,
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazneny

18

11/41

10/41

25

4. BonHoBas ornTuka




4.1 DneKTpOMarHUTHOE IOJIE.
ONEeKTPOMAarHUTHbIE BOJIHBIL.
BonHoBas npupoja cBeta.

- IOATOTOBKA K
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO
(mpopabotka
JISKIHH);
- peleHue
WHIUBHUYaTbHBIX
3a1ay;
CaMOCTOSITENIBbHOE
n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPATYPHI,

- IpOBEpKa
WH/IMBUYaJIbHBIX
3ama4d Ne 7;

- cemuHap Ne 4;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.2 B3auMoIeliCcTBHE CBETA C
BemiectBoM.  [lomApusanms
cBeTa

2/11

2/0,9U1

5.2

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JISKIHH);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHYaTbHBIX
3ajay;
CaMOCTOSITEIEHOC
U3y4CHUE
yueOHOI 1
Hay4YHOU
JIUTEPATYPHI,

- 1abopaTopHas
pabora Ne 35
- IpOBEpKa
WHJMBUYaJbHBIX
3agad Ne 8,
- cemuHap Ne 4;

OIIK-4.1,
OIIK-4.2

4.3 NnTepdepeHuus cpera

2/11

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JISKIHH);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHYaTbHBIX
3ajay;
CaMOCTOSITEIEHOC

U3y4CHUE

yueOHOI 1

Hay4YHOU

JTUTEPATYPHI;

- 1abopaTopHas
pabora Ne 32
- IpOBEpKa
WHIUBHYaTbHBIX
3agad Ne 9,
- ceMuHap Ne 5;

OIIK-4.1,
OIIK-4.2




4.4 Tudppakuus cBera

2/11

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHYaTbHBIX
3ajay;
CaMOCTOSITEIEHOC
U3y4CHUE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI;

- 1abopaTopHas
pabora Ne 34
- IpOBEpKa
WHIUBHYaTbHBIX
3agad Ne 10,
- ceMuHap Ne 5;

OIIK-4.1,
OIIK-4.2

Uroro no pazneny

16

6/3U1

7/0,91

13,2

Uroro 3a cemectp

34

17/71

17/4,91

38,2

3a4éT

5. KBanToBas ontuka

5.1 KBsanroBasg  onTuka.
DKCIEepUMEHTAIbHOE 3
MOJTBEP)KJICHHE KBAaHTOBOU
MIPUPOJIBI CBETA

2/11

2/11

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuui);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHYaTbHBIX
3ajay;
CaMOCTOSITEIEHOC
U3y4CHUE
yueOHOI 1
Hay4YHOU
JITEPATYPHI;

- 1abopaTopHas
pabota Ne 36, Ne
37
- IpOBEpKa
WHJMBUYaJbHBIX
3amay Ne 1,2, 3
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazneny

2/11

2/11

6. KBanTtoBas ¢usuka u ¢usuxa

aToMa




- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY

3aHSTHIO
(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue

WHIUBHYaTbHBIX

3ajay;

- nabopatopoHas
pabora Ne 41, 42
- poBepKa
WHIUBHYaTbHBIX
3agad Ne 4, 5, 6
- cemuHap Ne 2;

6.1 DieMeHTBI
MEXaHUKHU

KBaHTOBOM OIIK-4.1,

OIIK-4.2

7 2/11 2/11 5

CaMOCTOSITENBbHOE
n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPaTypBl;

- IOJITOTOBKA K
n1abopaTopHOMY,
CEMUHAPCKOMY U
HPAKTHYECKOMY
3QHSATHIO
(mpopaboTka
JIEKIHiA);

- TIOATOTOBKA
3 OTYEeTa 110
6.2 ®usuka atomMa 7 | 2im | 21m | 5 | M@0opatopubiv
paboram;

- pelenue
HH/IMBHUAYaJIbHBIX
3aj1ay;

- 1abopaTopHas
pabora Ne 41, Ne
42
- poBepKa
WHIUBHYaTbHBIX
3ama4d Ne 7
- cemuHap Ne 3, 4;

OIIK-4.1,
OIIK-4.2

CaMOCTOSITENIBbHOE
n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPaTypBl;

- IOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO
(mpopabotka

JeKuuil);
6.3 KBanToBas CTaTHCTHKA.

TEJa.

OnemMeHTbl GU3UKU TBEPAOTO

321

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;
CaMOCTOSITEIEHOC
U3y4CHUE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI;

- 1abopaTopHas
pabora Ne 44
- ceMuHap Ne 5;

OIIK-4.1,
OIIK-4.2

Uroro no pazneny

20

7/41

621 | 15

YaCTHI]

7. ®u3uka sapa U 3IEMEHTAPHBIX




7.1 ®usznka aToOMHOrO sjpa.
PanroakTuBHOCTH

9/3U1

8/0,61| 5

- IOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U

3aHSTHIO
(mpopabotka
JeKuuit);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue

3aja4;

n3ydeHue
yueOHOI U
Hay4YHOU
JIUTEPaTypBl;

MPaKTU4CCKOMY

HWHAUBUAYAJIbHBIX

CaMOCTOATEIIbHOC

- 1abopaTopHas
pabora Ne 51, 53
- IpOBEpKa
WHIUBHYaTbHBIX
3agad Ne 8, 9, 10
- cemuHap Ne 6;

7.2 ®usMuka 3JIeMEHTapHBIX

qacTuIl u COBpEMCHHas
KapThuHa MHUpa

2/11

8,2

- IOATrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO
(mpopabotka
JeKuuil);

- IOJITOTOBKA
oryera Io
11a00paTOPHBIM
paboram;

- peneHue
WHIUBHUYaTbHBIX

3ajay;
CaMOCTOSITEIEHOC

U3y4CHUE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI;

- 1abopaTopHas
pabora Ne 51, 53
- IpOBEpKa
WHIUBHYaTbHBIX
3agad Ne 8, 9, 10
- cemuHap Ne 6;

Uroro no pazneny

10

9/3U1

10/1,61

13,2

Uroro 3a cemectp

36

18/81

18/4,611

32,2

9K3aMCH

Hrtoro no JHUCLHHUIIINHE

106

71/26,2

71/23,5
144

104,5

3auer, 3a4er,
9K3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B npouecce npenonaBaHus TUCHUILUIMHBL «DU3KMKa» MPUMEHSIOTCS TPaJUIMOHHAS U
MO/YJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT UH.

Hcnonb3yrores ciaeayromue BUIbl JICKIUN:

BBOJIHAs JIEKLMs — B Hayaje Kypca M B Hayalle KaXJoro cemectpa (BBOJHBIM OJIOK B
COCTaBe JICKIINH);

nexuusa-uHpopManus — B 3Tl popme u3aaraercs OCHOBHas 4aCTh MaTepHara;

0030pHas JeKUus — B 3aKIIOUYUTEIbHOW YacTU M3Y4EHMs JUCLMIUIMHBI, NOCBSILEHHOMN
COBpPEMEHHON (U3MYECKON KapTUHE MHUpa, a TaKXKe MPH CHUCTEeMAaTH3aluu H 000O0IIeHUH
OTJIEeIbHBIX Pa3/IEJIOB;

npoOieMHast JIEKIUSI — UCHOJIb3YeTCs KaK 3JIEMEHT B COCTaBe JIEKIUH, KOIja Iepen
CTYICHTaMH CTaBUTCS HEKOTOpasl MmpoOiieMa M Mpeajaraercs HaTH MOAXOJbl U IYyTH K €€
PEIIEHHUIO;

JeKUUsA-KOH(EpEeHIMs] — HAay4YHO-NPAKTUYECKOE 3aHSATHUE C CUCTEMOM JIOKJIaJ0B Ha
3aJlaHHbIE TEMBbI, [TOIFOTOBJICHHBIX CTYACHTAMHU.

JEKUUsA-BU3YyaIU3alusl — JIEKIUU C TpUMEHEHUEeM (U3HUECKUX JEMOHCTpaluil ¢
OOBSICHEHHUEM MPOUCXOMAAIIUX SBJICHUH, a TakK€ KOMIIBIOTEPHBIX CUMYJSLUUN M Yy4eOHBIX
(buIbMOB.

Bce BubI nekiuii mpoBOASTCS € UCIOJIb30BAHUEM MYJIbTUMEIUHHOTO 000PY10BaHUS.

B xone mpakTudeckux 3aHATHI, KpOME TPaJULIMOHHOTIO 00OBSCHEHUS MIPEenojaBaTesieM y
JIOCKH, UCIOJIB3YETCs OIEpexarolllas camMoCTosITeNbHAs paboTa CTYy/IEHTOB, KOI/Ia UM 3apaHee
pa3faroTcsl OTAENbHbIE 3a/add, B KOTOPBIX OHHU JOJDKHBI pa3o0paThCsi CAMOCTOSTEIbHO U
0o0BsicHUTH, uX pemieHue rpynne. Kpome Toro, mnpakTukyercs MpoOjaeMHoe o0ydeHue,
pa3BHBAlOIIEe UCCIIEOBATEIbCKUE HABBIKU CTYACHTOB U MO3BOJISIOLIEE UM IOl PYKOBOJICTBOM
[pernojaBaTelis HAMTH MyTH peLIeHUs 3a/1a4K WA IPOOJIEMBI.

CeMuHapckue 3aHSATHS BKJIIOYAIOT B ce0sl Takue MeToAbl OOydeHHs, Kak ydeOHas
JMCKYCCHUS, B X0JIe KOTOPOM CTYJIEHThI M3JaraloT CBO€ MHEHHE U 0OMEHMBAIOTCS B3TJIsSJaMH Ha
npoOiemMy, sBpUcTHYECKas Oeceja, CTUMYIHPYIOLIAsi KOJUIEKTUBHOE MBILUIEHUE U COBMECTHBIN
MIOMCK OTBETA Ha COPMYJIMPOBAHHBIN BOMPOC WIIH 33J]auy, a TaK)Ke HHIUBUIYyalbHOE O0yueHHeE,
KOTI'/Ia CTY/IEHTaM BBIJAIOTCS 3aJIaHUS C YIETOM X UHIUBUYaIbHBIX 0COOCHHOCTEH.

[Ipu npoBeneHun abOPAaTOPHBIX 3aHIATUM MpaKkTUKyeTcss pabota B Komanue (2-4
4esioBeKa) U ucnosb3zoBanue I'T-meTo10B 11 00pabOTKH pe3yapTaToB 1a00PaTOPHBIX padoT.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThI 00y4Yaromuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMHU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 Y4ueOHoO-MeTOoaM4YecKkoe U HH(POPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIs)

a) OcHoBHas IMTEpPATypAa:

1.lemumuenko, B. U. ®usuka : yaueonuk / B.U. Jemuauenko, 1.B. Jlemuguenko. — 6-¢
u3a., nepepad. u mom. — MockBa : UH®PA-M, 2018. — 581 c. + Jlom. wmatepuainst
[DnexTponHblit pecypc; Pexxum noctyna: https://new.znanium.com]. — (Briciiee o6pazoBanue:
bakanaspuar). - ISBN 978-5-16-010079-1. - Tekct : oanextponHbif. - URL:
https://znanium.com/catalog/product/927200 (nata obpamenus: 28.10.2020). — Pexxum gocryma:
I10 MOJIMTUCKE.

2.Ky3neuos, C. WU. ®usuka. BonHoBas onrtuka. KBaHTOBas mnpupoja u3IydeHUS.
DneMeHTHl aTOMHOU U snepHO# (usuku : yued. mocodue / C.U. Ky3unenos, A.M. Jlugep. — 3-¢
u31., nepepabd. u pon. — Mocksa : By3osckuii yueOnuk : UHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : anexTpoHHbIil. - URL:



https://znanium.com/catalog/product/1002478 (nata o6pamenus: 28.10.2020). — Pexxum gocryna:
T10 TIOJIITHCKE.

3. Ky3unenos, C.1. ®uzuka: OCHOBBI 3JI€KTPOJMHAMUKHU. DJIEKTPOMAarHUTHbIE KojeOaHus
u BoJiHbI : yue0. mocodue / C.U. Ky3nenoB. — 4-e uszz., ucnp. u non. — Mocksa : By3oBckuit
yueonuk ; MHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yueoHuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MUHD®PA-M, online). - Tekct

anektpoHHeid. - URL: https://znanium.com/catalog/product/424601 (mara oOpameHus:
28.10.2020). — Pexxum goctyna: 1o mo/IrnucKe.

4. KysuenoB, CU.Dusuka: Mexanuka. MexaHudeckue KoyieOaHUS ¥ BOJIHBIL
Monexynsapuas pusuka. Tepmoaunamuka : yue0. mocooue / C.W. Ky3nenos. — 4-e 3., ucrp. u
nomn. — Mocksa : ByzoBckuii yueOnuk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuit yuebnuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Teker : anexkTponHsbIit. - URL:
https://znanium.com/catalog/product/412940 (nara obpamenus: 28.10.2020). — Pexxum noctyna:
T10 TIOJIITHCKE.

0) lomoJiHMTE ILHAS JIATEpaTypa:

1. Uponos, N.E. 3agaun mo obme ¢usuke [Tekcr] : yued. mocobue / U.E. Upomos. —
12-e u3n., crep. — CII6.: Jlanp, 2007. — 416 c.: win. — (YueObuuku st By30B. CrienuanbHas
mureparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3anaunuk no ¢usuke [Tekcr] : yue6. mocodue / A.I'. Uepros, A.A.
Bopob6reB. — 8-¢ u3n., mepepadb. u mon. — M. : @usmariur, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. ®u3nka TBEpJOro Teja, aToMa W aTOMHOTO sijipa [DJIeKTPOHHBINH pecypc] : yueOHoe
nocobwue [ By30B] / C.A. Byrtakos [u 1p.]| ; Marautoropckuii roc. Texuuueckuit yH-T um. I'. .
Hocosa. - Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.ndf&view=true

B) MeroauyecKkue yKazaHus:

1. Mexanuka. MouekynspHas (Qu3uMKka U TepMOAMHAMHKA [DJIEKTPOHHBIA pecypc] :
naboparopublii mpaktukyM / E. H. Acranos, 3. H. botuesa, JI. C. Jlomkenkosa u nip. ; MI'TV. -
MarnuTtoropck : MITY, 2016 - Pexum JOCTYyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M. B. DmektpocraThka W TMOCTOSHHBIN TOK [DJEKTpOHHBIA pecypc| :
npaktukym / MI'TY, UH-T sHepretuku u aBromatuku, Kad. ¢usuku. - Maruuroropck : MI'TY,
2012. - Pexum JOCTYTIA:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. HO. U., CaBuenko. IlepemeHHBIi TOK [DIEKTpOHHBIA pecypc| : J1abopaTOpHBII
npaxktukym / FO. H. CaBuenko, O. H. BocrpoknyroBa, H. U.Mumenesa ; MI'TY. - Marautoropck

MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JoCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®usuka TBEPAOro Tena, aToMa M aTOMHOTO sijipa : y4eOHoe mocobue [ans By30B] /
MarnuTtoropckuii roc. rexunueckuii yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1.
Hocosa, 2019. - 3arm. c¢ tutyn. skpana. -Conepx.: Jlaboparopueie paboTei. - ISBN
978-5-9967-1531-2 Pexum JOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
DR4/RR1R ndfLxrnew=trne

r) [Ilporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:



IlporpammHoe obecnieueHne

HaumenoBanue .

10 Ne norosopa Cpox neicTBUS TULICH3UN
MS Office 2007 |y, 135 o1 17.09.2007 Geccpouno
Professional
77Zip CBOOOJTHO 0eCCpOUHO
Adobe Reader [cB0601HO 0eCCpOIHO
Bbpaysep Mozilla|cBo6oaHO
Firefox pacnpoctpansemoe 110 Oecepomno
bpayzep Yandex|cBo6oaHO OCCCPOIHO
FAR Manager |cB0601HO 06ecCpOUHO

l'[pO(])eccuona.ﬂbele 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMBbI

Hassanue xypca

CchUIka

Nudopmanmonnas cucrema - EmguHoe
OKHO _JIOCTyNa K _HMH(POPMAIMOHHBIM

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

OnekTpoHHas  0a3a  NEPUOAMYECKUX
n3nannii East View Information Services,

https://dlib.eastview.com/

DONEeKTPOHHBIE  PECYpChl  OMOIMOTEKH
MI'TY um. .. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obOecreucHue JUCHUIITIMHBI BKJIIFOYACT:




VY4eOHble ayIUTOPUH JJIs IPOBEACHHS 3aHATUH JIEKIIMOHHOTO THIIA
OcHarienue ayJuTOpuH:
MynbTUMeUIHbBIE CPEJICTBA XPAHEHHUS, IEPEAAYH U NPEACTaBICHUS HH(DOPMAIUH.

VYyebOnast ayauTopus Juisi IpoBeieHUs TabopaTopHbIX paboT: JIabopaTtopus « Mexanuku,
MOJICKYJISIPHOM (DPM3UKH U TEPMOIMHAMUKI

OcHarienue ayJuTOpuH:

JlaBoparopHble yCcTaHOBKH, U3MEPUTEIbHbIE MPU-00PbI I IPOBEACHUS J1a00paTOPHBIX
pabor:

1. baiuncTuyeckre MasiTHUKMY.

2. Mastauk OGepoexa.

3. ®u3nuecKuii MasgTHHK.

4. locka I'anpToHA.

5. JIabopaTtopHasi ycTaHOBKA JUIsl MCCIIEIOBAHUS paclpeAeIeHUs] TEPMOIIEKTPOHOB IO
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa JUIsl ONpEAeNeHUs ToKa3zaTesied aanadaThl Y METOJIOM
Knemana u /Ie3zopma.

7. JlabopaTopHasi yCTaHOBKa JIJIsl POBEPKH 3aKOHA BO3pPACTaHMs SHTPOIMH B IIpoLiecce
¢ dy3uu ra3oB Ha MOJIEIIN IIEPEMEIINBAHMUS IIAPOB.

8.JIabopaTopHas ycTaHOBKA JJIsl IPOBEPKH 3aKO-HOB BO3PACTAHMSI SHTPOIIMH B IPOIECCE
TEII000MeHa.

9.YcraHoBka na0opartopHas Uil HU3YYEHHs 3aBU-CUMOCTH CKOpPOCTH 3ByKa OT
temmeparypsl "M®-C3-M"

10. YcranoBka mnabopaTopHasl JUIsi HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPJOTO Tela
"M®-TET-M".

11. YcranoBka nabopaTopHas JJis ONPEICIICHUs] YHUBEPCATIBHOM Ta30BOM MOCTOSIHHON
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ira30BbI€ IPOLIECCHI.

13. U3mepuTenbHbINA HHCTPYMEHT.

VYueOHast ayauropust s [pOBeACHUsA JlabopaTopHbIXx pa-60T: Jlabopartopus
«DJEKTPUYECTBA U OTITUKNY

OcHarienne ayJuTOpuH:

JlaboparopHble yCcTaHOBKH, U3MEPUTEIbHbIE MPU-00PbI I IPOBEACHUS 1a00paTOPHBIX
pabor:

1.JTabopaTtopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS 3JIEKTPOCTATUYECKOTO TOJISI C IIOMOIIbIO
OJINHAPHOT'O 30H/1.

2. YcTaHoBKa I IIYHTUPOBAHMS MUJUIMAMIIEP-METPA.

3. YcranoBka nabopaTopHas AJis OTpeieTICHUsI MHAYKTHBHOCTH COJICHOM 14 1 MATHUTHOM
MIPOHUIIAEMO-CTH.

4. YcraHoBka JiabopaTopHasi JJisi U3YUEHHUs PE30-HAHCA HANPSDKEHUN U ONpeaeTeHUs
WHIYKTHBHOCTH

5. JIaGoparopHasi yCTaHOBKA ISl M3y4YEHUS JTMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK
TU(PPaKIIMOHHOMN PEIIETKH.

6. JlabopaTopHasi ycTaHOBKA JJIsl ONpPENENEHUs paguyca KPUBH3HBI JIMH3bI U JJIUHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJiell HpioToHa.

7. JlabopaTtopHas yCTaHOBKa Jis ONpEJENIEHUs KOHLEHTPAllMU PAacTBOPOB caxapa U
ITOCTOSIHHOM Bpa-ILICHMUS.

8. ICTOYHUKYN MUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emxocteit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Marasun unaykruHocreit Time Electronics 1053.

17 Maranuworr carmnnrurmeouir P23



13. MynpTumetps! nudpossie MAS-838.
14. MynpsTumetpsl nugpossie APPA 106,203,205.
15. Ocumnnorpad nsyxkananbubii GOS-620 FG.
16. [Honspumerp CM.
17.13mepuTENnbHBIM HHCTPYMEHT.

VYueOHast ayauTopus [Uisl IpoBeleHUs JlabopaTopHbix padoT: Jlaboparopus «Artoma,
TBEPJIOTO TeJa, SAPar»

OcHarienue ayJuTOpuH:

JlaGopaTopHbie YCTaHOBKH, U3MEPUTEIIbHBIE MPU-00PHI AJI1 IPOBEACHUSI J1a00PATOPHBIX
pabor:

1.JIaGoparopnas ycranoBka s "U3yuenus BHemHero potodddexra’.

2. YcraHOBKa JJIsl M3y4eHHs CIIEKTpa aTOMa BOJOPOJa M OIPENENICHUs] MOCTOSHHON
PunGepra.

3. YcranoBka 1abopaTtopHas JijIsl ONpeAesieHNs TOTeHIINaIa BO30YKIeHH!s ra3a.

4. YcTaHOBKa JUTSI OTIPEICIICHUS JITMHBI TPOOeTa YacTHUI] B BO3TYXE.

5. N3mepurt.ckopoctu cuera Y UM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumetpel APPA 205, 207.

8. Ocmmmnorpad apyxkananbasii GOS-620 FG.

9. I3MepUTENbHBIN HHCTPYMEHT.

VYueOHbple ayAUTOpPUM JUISL TPOBEIACHMS] MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluU

OcHarienne ayJuTOpuH:

NHTepakTuBHAs 10CKA, IPOEKTOP;

MynbTUMEIMITHBIN TPOEKTOP,IKPaH.

VY4eOHble ayUTOPUN JJISl BBIIIOJIHEHUS KypCOBOTO MPOEKTHUPOBAHUS, MOMEILEHUS JUIs
CaMOCTOSITENILHOM pabOTHI.

OcHarienne ayJuTOpuH:

[Tepconanpabie KOoMmbIOTEpHI ¢ makeTomMm MS Of-fice, ¢ BbeixomoM B MHTEpHET 1 ¢
JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeIbHYI0 Cpely YHUBEPCUTETA.

[Tomemienne Juisi XpaHeHUs U OPO(UIAKTUYECKOrOo OOCITYy)KMBaHHUS y4eOHOTO
000pyI0BaHUSA

OcHarienne ayJuTOpHH:

Crennaxu, ceiibl 1U1st XpaHeHUs yueOHOTO 000py1oBaHus. IHCTpyMEHTHI [UIsl peMOHTa
000pyn0oBaHUSA



MpunoxkeHue 1
Yye6Ho-meToaUUECKOe obecneyeHne cCamocToaTeNbHOM paboTbl obyyatowmxca

Mo gucumnanHe «®dusmka» NpesycMOTPeHa aygMTOpHas M BHEAyAWTOPHAs CaMOCTOATE/IbHas
paboTa obyyatowwmxcs.

AyauTopHas camocTosATenbHas paboTa CTyAEeHTOB NpeanosiaraeT peleHue WHAWBUAYaAbHbIX
33434, 06paboTKY pesy/IbTaTOB IKCMEPUMEHTA/IbHLIX AAHHbIX 1abopPaTOPHbIX paborT.

MpumepHoie uHAUBUAyanbHble BoMmawHuUe 3a0aHuUsA

1 cemectp

3adaua Ne 1 «kKuHemamuKka nocmynamesibHo20 08UXEHUA»

—_— 2 (v ~
Touka ABUXKETCA MO OKPYXKHOCTU paguycom 4 m Mo 3aKOHY S=A+Bt , rAe S — NponaeHHbIN
2 v
nyte, A=8 m, B=2 m/c’, t- Bpema. OnpeaennTtb, B KaKOM MOMEHT BPEMEHW HOPMasibHOE YCKOopeHue
2 o
paBHO 2 m/c”. HaliTW CKOPOCTb, TaHTEHLMaAbHOE U NMOAHOE YCKOPEHUE TOYKM B STOT MOMEHT BPEMEHM

3adaua Ne 2 «kKuHemamuKa epawjamesibHOo20 OBUIEHUA»

Koneco BpallaeTcs BOKPYr HEMOABUMKHOM OCK TaK, YTO yrosl NOBOPOTa 3aBUCUT OT BPEMEHU Mo
3aKOHY ¢ =10+20-7—2-t>. HaiiTu: 1) cpesHee 3HayeHue YrI0BON CKOPOCTU (@) 33 NPOMEKYTOK

BpemeHu oT t=0 [0 OCTAHOBKMW; 2) yr10BO€ YCKOPEHME B MOMEHT OCTAHOBKM Koneca; 3) moJsiHoe
YCKOPEHME TOYKM, HaxoasAwencs Ha pacctoaHumn 0,1m oT ocu BPaLLEHMA /19 MOMEHTA BpeMeH U t=4 ¢

3adaua Ne 3 «JuHamuKka nocmynamesbHO20 U 8PAWAMENbHO20 OBUHEHUAN

Ha Ban B BUAE UMAMHAPA C TOPU30OHTANIbHOM OCbIO BPaLLLEeHWUA HAaMOTaHa HEBECOMAs HUTb, K KOHLLY
ee npuKkpeneH rpys. Kakyto yrnosyto ckopocTb byaeT uMeTb Ban CnycTa 2¢ Nociae Havyana ABUKEHUA
rpysa, ecam macca Bana 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, AelCTBUEM CUA TPEHUA Ha
OBUKYLLMECA Tena MOXHO npeHebpeyb

3adaua Ne 4 «3aKOHbI cOXpaHeHUs 8 MeXaHUKe»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr 1 m,=15 Kr nogBeLleHbl Ha HUTAX OANHAKOBOW
OMHbI L=2 M B O4HOW TOYKE M CONpUKacatoTcs Mmexay coboi. MeHbwnii rpy3 6bl1 OTKAOHEH Ha yron
a=60° u otnyuweH. OnpeAennTe BbICOTY, Ha KOTOPYID NOAHMMYyTCA oba rpysa nocne abCcoIOTHO
Heynpyroro ygapa

3adaua Ne 5 «rapmoHuvecKue KonebaHusa»

Onpefennts MaKCMMasbHble 3HAYeHWUA CKOPOCTM W YCKOPEHMSA TOYKW, COBepLiatoLLeit
rapmoHuYeckme KonebaHua ¢ aMMAUTYAOW 3 CM M KpyroBoW 4actotoii Ti/2 ¢ . HanucaTb ypaBHeHUe
CKOPOCTU TOYKM, EC/IN B HAYaA/IbHbIi MOMEHT BPEMEHM TOYKA HAaX0A4MNACh B MOJIOKEHUM aMNIUTYAHOMO
OTKNOHEHUS.

3adaua Ne 6 «3amyxaroujue KonebaHus»

Mepuog 3aTyxatowmx KonebaHuii paseH T = 4c, norapudmMmUYECcKUin geKpeMeHT 3aTyxaHua 1,6;
HayanbHaa ¢asa pasHa 0. CmelleHMe TOYKM B MoMeHT T/4 pasHo 4,5 cm. HanucaTb ypaBHeHue
KonebaHUi n nocTponTb rpad K B Npesenax TPéx nepuosos

3adaya Ne7 «PeaamuesucmcKasa MeXaHuKa»

B nabopaTtopHol cucTeme oTcyeTa OAHA U3 ABYX OAMHAKOBbIX YACTML, C MAcCcoli mg MOKOWUTCS,
Apyraa OBUXKeTCA Co cKopocTbto v=0,8¢ No Hanpas/ieHWIO K MoKoswenca 4Yactuue. Onpegenvte
PEeNATUBUCTCKYIO MAcCy ABUMKYLLENCA YacTuubl B 1aBOPaTOPHOM cUCTeMe OTCYeTa U ee KUHETUMYECKYIo
3Hepru

3adaua Ne 8 «3nemeHmobl cmamucmuyvecKoii pusuku»

HaiiauTe ana ra3oob6pasHoro asoTa TemnepaTypy, NPU KOTOPOM CKOPOCTAM MoaeKkya vi = 300 m/c
1 v, = 600 M/C COOTBETCTBYIOT OANHAKOBbIE 3HaYeHMA GyHKUMK pacnpegeneHuns Makcsenna f(V)



3adaua Ne 9 « MKT. UOeanbHbiii 2a3»

3 Mo/1A a30Ta NJIOTHOCTbIO P=1,25Kr/M> M30XOPHO Harpenm Tak, YTo ero JaBjeHne M3MeHUach C
1,1-10° Na go 1,6:10°Ma, a 3aTem n306apHO CXKann A0 NepBOHaYanbHOW TemnepaTtypbl. Onpepenute
TemnepaTypbl B Ka*KAOM U3 TPeX ONMUCAHHbIX COCTOAHUI U KOHEUYHbIN 06bem rasa. M3obpasute rpadpuku
9TMX NpoLeccos B KoopauHaTtax P-T

3adaua Ne 10 «llepeoe Ha4asn0 MepMOOUHAMUKU»

B pesynbTaTe M30TEePMUYECKOro paclimpeHusa asoTa maccoit m=0.2krnpu Temnepatype T=280 K
obbem ero ysennumBaeTcs B 2 pasa. Onpeaenuntb: 1) paboTy A, COBEpPLIEHHYIO rasom Npu paclMpeHuu;
2) usmeHeHue AU BHyTpeHHel sHepruu; 3) KoiM4ecTBo TenioTbl Q, NolyYyeHHoe ra3om

3adaua Ne 11 «LjuKknbi»

Ha P-V-guarpamme nsobpaxeH UMKA, coBeplliaeMblii ABYMA MOMIAMU a30Ta, COCTOALMIA U3 ABYX
ns3oxop M Ayx musobap (puc.1l). M3BeCTHO, YTO TOYKM 2 U 4 fexaT Ha OAHOW M30Tepme, a cpegHue
KBaApaTMYHbIe CKOPOCTU MOEKY a30Ta pasHbl v1 = 300 m/c B coctoaHMn 1 1 v3 = 700 m/c B coCTOAHUN
3. Onpegennte paboTy, coBepLIaeMyto ra3om 3a LK.

P

[ ]

Puc.1.

3adaua Ne 12 «Bmopoe Ha4yano mepmoOuHAMUKU»

Kycok nbaa maccoit m =200r, B3ATbll Nnpu TemnepaType t; = -10C°, 6b1n HarpeT 4o TemnepaTtypsl t;
=0C° n pacnnasneH, nocne 4yero obpasoBasllancA Boga Oblna Harpeta 4o TemnepaTypbl t3 = 10C°.
Onpeaenvtb n3smeHeHune AS SHTPONMM B XO4,E YKA3aHHbIX MPOLLECCOB.

2 cemecTp
3adaua Ne 1 «Pacyem anekmpu4vecKux noaeii»

DneKTpuyeckoe nojae co3faHo AsymA 3apagamu ;=10 HKn n q;=-20 HKn, HaxogAwWMMUCA Ha
pacctoaHum d=20 cm apyr oT apyra. OnpeaennTb HaNpPAMEHHOCTb MOAA B TOYKe A, yAaneHHoW oT
nepsBoro 3apaga Ha paccrosHue r;=30 cM M OT BTOPOro Ha r,=50 cm. Paccumtatb paboTy, KOTOpyto
HeobXxo4MMO COBEPLUNTb, YTOObI MEPEHECTM TOYEYHbIN 3apsasg, q0=5-10'4 Kn n3 Toukn Haxopawmimncs
nocepeaunHe Mexay 3apagamm B TOUKy A.

3adaua Ne 2 «3neKmpoemMKocmo»

[Ba KOHAOEHCaTopa C eMKOCTAMU COOTBETCTBEHHO 8 n 4 mk® coegunHeHbl nocnengoBaTtesibHO U
nogknt4vYeHbl K UCTOYHUKY MOCTOAHHOIO TOKa C HanpAaXeHunem 150 B. U3 BTOPOro KOHAEeHCaTopa
MU3BNIEKAETCA OUINEKTPUK, KOTOprﬁ Haxoaunca mexay nnaCctuHamu (EI'O ANSNEKTPUYECKaA
NPOHNUAEeMOCTb paBHa 6). I'IpM 3TOM UCTOYHUK TOKa OT KOHAEHCATOPOB He OTKAK4a/CA. Oﬂpe,ﬂ,EﬂMTb
3apAAbl KOHAEHCATOPOB, SHEPIrn BTOPOro KOHAEHCATOPA A0 U nNocie nisaevyeHna AN3NeKTpuKa

3adaua Ne 3 «[TocmosHHbIii anekmpuyecKuii mok»

Ha pwc. 3.1. £,=1,0 B, £,=2,0 B, £3=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgennte: 1) cMnbl TOKa BO BCEX yYacTKax Lenu; 2) TeNI0BY0 MOLWHOCTb, KOTOpPas BblAeNAeTcsa Ha
conpoTtusneHum Rs.
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3adauya Ne 4 « MazcHUMocmamuka»

Mo paBym 6eCKOHEYHO AJIMHHBIM MPAMbIM MNapasnenbHblM MNPOBOAAM, HAXOAALMMCA Ha
pacctoaHun R=10,0 cm apyr oT apyra B Bakyyme, TekyT Tokm 1;=20,0 A n [,=30,0 A oguHaKoBoro
HanpasieHua. Onpegennte MarHUTHYIO MHAYKUMIO Nonda B, co3gaBaemoro Tokamm B TOYKaX, Jiexalwmx
Ha NpAMOMN, coeauHsAlWMX 0b6a nposoaa, ecin: 1) Touka C NeXWUT Ha pacctosHumM ri=2,0 cM nesee
leBOro NpoBoAa; 2) Toyka [ neuT Ha pacctosiHuu r=3,0 cM npaBee NpaBoro nposoaa; 3) Touyka G
JNIEeXKUT Ha paccToAHum r;=4,0 cm npasee N1eBOro NpoBoaa

3adaua Ne 5 «3nekmpomazHUMHAA UHOYKYUA»

MpoBoAAWMI NNOCKMIA KOHTYP, UMetowmin GopmMy OKPYKHOCTM paguyca r = 0,05 m nomelLeH B
OLHOPOAHOE MarHMTHOE nojie TaK, YTO JIMHWUM MArHUTHOM WHAYKUMM MOoAA  HanpasaeHbl
nepneHANKYAAPHO NAOCKOCTU KOHTypa. ConpoTuBneHue KoHTypa R = 5 Om. MarHmtHaa uHAyKUmA
MeHseTca no 3akoHy B = kt, rae k = 0,2 Ta/c. Onpegenute: a) 3.4.C. UHAYKLMM, BOSHUKAIOLLYIO B 3TOM
KOHTYpe; 6) cMny MHAYKUMOHHOIO TOKa; B) 3apA4, KOTOPbIM NPOTeYeT Mo KOHTYPY 3a NepBble 5 CeKkyHA,
M3MEHEeHMA NoNA.

3adaya Ne 6 «llepemeHHbIl MOK»

KaTywka HamoTaHa MmeaHbIM NpoBogom grnameTpom d=0,2 mm c obwel anamHoi =314 m n nmeet
WMHAYKTUBHOCTb L=0,5 MH. OnpeaenvTtb cConpoTMBEHME KaTyWwKK: 1) B LLenu NocTOAHHOIO TOKa; 2) B LLenu
nepemeHHOro ToKa ¢ Yactotom v=50 Iy,

3adaua Ne 7 «[JeuxceHue 3apAHEeHHbIX Yacmuy, 8 31eKmpomMa2HUMHOM rnosne»

DNEeKTPOH, YCKOpeHHbIN HanpsaxeHnem U=200 B, Bnetaetr B O4HOPOAHOE MArHUTHOE MoJe C
UHAYKUMEWN B=0,7-10"Tn nepneHaMKYyAAPHO CUAOBbIM AMHMAM. HaliTu paanyc OKPYKHOCTH, MO KOTOPO
[OBVXKETCA 9/IEKTPOH B MarHUTHOM MOJIe M NepUos, ero BpaLeHus.

3adaua Ne 8 «llonapu3ayua ceema»

Yron mex/y NAOCKOCTAMM MpPOMNycKaHUA ABYX monspusatopos paseH 50°. EcTecTBeHHbIii cBerT,
npoxoas Yepes Takylo cuctemy, ocnabnsetca B 8 pas. MpeHebperas NoTepsmMU CBETA NPU OTPAXKEHUMU,
onpeaennTb KoapPULUMEHT NOTIOLLEHNA CBETA B MONAPU3ATOPAX

3adaua Ne 9 «MumepgpepeHyusa caema»

B onbiTe HOHra Ha NyTM 04HOTO U3 UHTEpPbEPUPYIOWNX NyYel NMOMELLANACh TOHKAA CTEKNAHHaA
NJaCTUHKA, BCIEACTBME Yero LeHTpasibHadA CBeT/1ad MoJioca CMeLLaanacb B NOJIOXKEHWe MepBOHAYasbHO
3aHATOe MATOM CBET/IOM MNOMOCOM(He cuuTas LUeHTpasbHOW). Jlyd nagaeT Ha  NAACTUHKY
nepneHAnKynApHo. lNokasatenb npesomaeHua nAactuHKkM n=1,5. [anHa BOAHbI A=6-10" m. Kakosa
TO/ILMHA NAACTUHKMU?

3adaua Ne 10 «Juegppakyua ceema»

Hagute paguycbl nepsbix Tpex 30H PpeHens Ana NAOCKOW BOJIHbI, €CIM PacCTOAHME OT
BOJIHOBO NMOBEPXHOCTM A0 TOYKM HabatogeHns 1 m. AnnHa BonHbl A=500 Hm.

3 cemecTp

3adaua Ne 1 «Tennoeoe u3sy4yeHue»



YepHoe Teno Harpenu oT Temnepatypbl 600K go 2400K. Bo ckonbKo pas yeBenunymaack obuias
TENIOBasA 3Heprusa, usnydyaemasa TeNom? Ha CKOMbKO M3MeHWIacb AJIMHA BOJIHbI, COOTBETCTBYHOLLAA
MaKCUMYMY SHEPTUW U3YYEHUA U CNEKTPAsIbHbIA COCTaB U3ydeHna?

3adayva Ne 2 «domoaghpekm»

Onpegenntb HaMMEHbLIMA 3a4epP’KUBAIOWMIA NOTEeHUMaN, HeobxoauMmbIA AN NpeKpalleHus
3MMUCCUM C NOBEPXHOCTU GOTOKATOAA, €C/IM OH OCBELLAETCA U3/lYYEHUEM C A/IMHOW  BOJIHbI 0,4 MKM, a
KpacHan rpaHuua gaa matepuana Katoga pasHa 0,67 MKm

3adaua Ne 3 «kKomnmoHoecKoe paccesiHue»

®PoTOoH c 3Heprmen 1 MaB pacceanca Ha cBOOOAHOM MOKOMBLUEMCA 3NeKTpoHe. Hantu
KMHETUYECKYI0 SHEpPruio 3/71eKTpPoHa OTAauM, eciM B pe3ynbTaTe pacceAHusa AMHa BOAHbl POTOHa
n3MeHuacb Ha 25%

3adaua Ne 4 «BonHbl debpolina»

KaKyto aHepruto Hy»KHO A0NOJHUTENBHO COOBLUNTL SNEKTPOHY, YTODbI ero aebpolinesckas AnHa
BOJIHbl yMeHbLlMAack ot 200 nm go 150 nm?

3adaua Ne 5 «CoomHoweHus HeonpedeaHHocmeli lelizeHbepaa»

Mpu ABUMEHMM YacTuubl BAO/b OCU X CKOPOCTb €e MOKET BblTb onpeaesieHa C TOYHOCTbIO
(owmnbkoin) oo 1 cm/c. HallTn HeonpeaeneHHOCTb KOOPAMHATbI, €CAN YacTULEeln ABaseTcA: 1) 31eKTPoH,
2) apobuHkKa maccoit 0,1r

3adaya Ne 6«4Yacmuya 8 nomeHyuanbHol ame»

CobctBeHHas ¢yHKUMA, OMMUCbIBAOWAA COCTOSHME MWMKPOYaCTUUbl B OECKOHeYyHOo rnyboKoi
NoTeHUMaNnbHON AMe LWMPUHOW &, nmeeT BUA y (y)= CsinZx - VICNONb3YA YCNOBUA HOPMUPOBKMY,
n

/

onpegennTb NOCTOAHHYtO C.
3adaua Ne 7 «KAmom no meopuu bopa. N3nyyeHue amomos»
BbluncanTb pagunycol nepsbix Tpex opbUT aNeKTpoHa B aTOMe BOA0pPOAa

3adauya Ne 8 «PaduoaKmueHoCmMb»

192
MepBOHaYanbHaA macca uUsoTona upuaua .7 Ir pasHa m =5 r, nepuog nonypacnaga 75 cyTok.

Onpegfenvte, CKOMbKO Afep pacnagertca 3a 1 cekyHay B aTom npenaparte. CKO/IbKO aTOMOB 3TOrO
npenapata octaHetcs yepe3 30 CYTOK M BO CKOJIbKO pPa3 M3MEHWUTCS aKTMBHOCTb MpenapaTa 3a 3To
Bpemsa?

3adaua Ne 9 «3aKOoHbI COXpaHeHUs 8 A0EPHbIX PEAKYUAX»

B ueHTpe conHua NpoTeKaeT TepMOsALEPHas peaKkLusa CMHTE3a reiva U3 BOAOPOAaA, B KOTOPOM 13
yeTblpex MPOTOHOB obpasyetca aapo He' u gBa nosuTpoHa. 3anuwwuTe 3Ty peakumio. Kakue elle
yacTuubl 0bpasytoTca B HEN?

3adaua Ne 10 «3Hepaus 8 A0epHbIX PeaKyusax»

Kakoe konnuyectso U*>> «BbiropaeT» 3a rog, B Af,ePHOM PeaKTOpe C 3N1eKTPUYECKOH MOLLHOCTbIO 1
BT n K.n.A4.38%? CumnTaTb, YTO pacnag Aaep ypaHa noj AelCTBUEM TeMN0BbIX HEUTPOHOB NPUBOAMT K
06pa3oBaHUIO M30TOMOB KCeHOHa-141, cTPOHLMA-92 N TpeX BTOPUYHbIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom
1 cemectp
Ne 1 «MpnmeHeHWe 3aKOHOB COXPaHEHUA AN1A ONpeeneHNA CKOPOCTU NoseTa Nyam»

Ne 3 «OnpegesnieHe MOMEHTOB MHEPLUU TeN C NMOMOLLbI KPYTUbHOTO MasTHMKA. MpoBepka
Teopembl LLTeHepa»



Ne 4 «iccnepoBaHme BpaLlwaTeNbHOro ABUXKEHNA TBEPAOrO Tela BOKPYr HENOABWUMKHOM OCU»
Ne 5 «OnpeneneHne xapakTepPUCTUK 3aTyXatoWwmx KonebaHmit PUsnyeckoro MaaTHMUKa»
Ne 7 «OnpegfeneHne CKOPOCTM 3BYKa B BO34yXe METOLOM CTOAYEN BOJIHbI»

Ne 11 «M3yyeHme CTaTUCTUYECKMX 3aKOHOMEPHOCTEN»

Ne 14 «OnpegeneHue nokasatena agmabatel metogom KnemaHa u Jesopma»

Ne 15 «lMpoBepKa 3aKOHa BO3pacTaHMA SHTPONUNY

2 cemecTp

Ne 21 «ccnepoBaHue 3neKTPOCTaTUYECKOro NoaA € MOMOLLbIO 30HAa»

Ne 24 «PacwmpeHune npegena nsmepeHmna amnepmeTpa NOCTOAHHOIO TOKa»

Ne 26 «M3mepeHne EMKOCTU KOHAEHCAaTOpa MOCTOBbIM METO40M»

Ne 27 «M3y4yeHne pe3oHaHca HanpaXKeHUn»

Ne 28 «OnpegeneHve UHAYKTMBHOCTM  COJIEHOMZA WM MArHWTHOW  MPOHMLLAEMOCTM
deppomarHeTnka»

Ne 32 «OnpegeneHve paguyca KpuMBM3HbI JIMH3bI U MOJIOCbI MPOMYyCKaHWMA ceBeToduabTpa C
nomoLLbto Konew, HotoToHa»

Ne 34 «OnpeaeneHune gAnHbl CBETOBOW BOJIHbI U XapaKTEPUCTUK AUPPAKLNOHHOM peLleTKn»
Ne 35 «OnpeaeneHne KOHLEHTPALMM PAacTBOPOB caxapa M NOCTOAHHOW BPaLLEHUA»

3 cemecTp

Ne 36 «MccnenoBaHMe XapaKTEPUCTUK BaKYYMHOro ¢poTo31IeMeHTa»

Ne 37 «UccnepgoBaHue nsnyyeHma abcontoTHO YEPHOro Tena»

Ne 41 «UccnepoBaHue BO3OYKAEHUA aTOMOB rasa»

Ne 42 «MN3yueHne cnekTpa usydeHua atoma Bogopoga. OnpeaeneHue rnaBHbIX KBaHTOBbIX YMCeN
BO36YKAEHHbIX COCTOAHWI aTOMa BOAOPOLA»

Ne 44 «M3y4yeHne aNeKTPUYECKMX CBOMCTB TBEPAbIX TEN»
Ne 51 «M3y4yeHne 3aKOHOMEPHOCTEN a-pachnaga»

Ne 53 «OnpefeneHve MaKCUMaAbHOM 3HEpPruu B-yactuy, U UAEHTUOMKALMA PALMOAKTUBHbIX
npenapaToB»

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp
CemuHap 1. «KuHemamuKa u OUHaGMUKA NOcmMynamesibHO20 U 8pau4amesibHo20 08UXCeHUA»

1. MoHATMe paguyc-BEKTOPa, CKOPOCTU U YCKOPEHUA MaTepuasbHOW TOYKU. CpegHne U MrHOBEHHble
BEJ/IMYMHDI.

2. Mpamasa v obpaTtHas 3a4a4m MexaHUKKU. Posib HavyasbHbIX yYCa0BWiA. MNepemelteHme U NporaeHHbIN
nyTb.

3. [BuWKeHue No OKPYKHOCTU. YTo/1 MOBOPOTA, Yr/1I0BasA CKOPOCTb U yr/10BOe ycKopeHue. CBA3b YI/10BbIX
W INHEHbIX BEJTUYMH.

4. KpuBonuHeiHoe gsuxkeHue. TaHreHUManbHoOe U HOpMasibHOe ycKopeHue. NonHoe yckopeHue. Yron
MEeXKAY CKOPOCTbIO N YCKOPEHWEM.

5. WHepumanbHble cuctemol oTcyeTa. MNpuHUmMn oTHocuTenbHocTU Manunnes. MepBbliii 3aKoH HbloToHa.

6. [loHATMe cuabl, maccbl U mmMmnynbca. anIHLI,VII'I cynepnosnuunn. OCHOBHOI 3aKOH ANHaMUKU
NoCTynaTeNibHOro AsUXXeHuA. TpETVIl‘/JI 3aKOH HbloToOHa.
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MomeHT mmnynbCa U MOMEHT CUNbl OTHOCUTE/IbHO TOYKMU. OcHoBHOE ypaBHeHNe AUHaMUKU
BpalwaTe/IbHOro ABUXKEHUA.

BpalleHure BOKpYr HenoaBu»KHoM ocu. MoMeHT nHepuuun TBepaoro Tena. Teopema LteiHepa.
AHaNornA XapakTePUCTUK U YpaBHEHUI NOCTYNaTe/IbHOMO W BPaLLaTeIbHOTO ABUMKEHMA.
CemuHap 2 «3aKOHbI COXPAHEHUA»
3aMKHyTas cMcTema. 3aKOH COXpPaHeHMA NOHOTO MMMYbCa CUCTEMbI TE.
3aKOH COXpaHeHMsA NOHOrO MOMEHTA UMMY/IbCA CUCTEMBbI TeJ. [JBUNKEHME B LLeHTPaIbHOM Mone.
PaboTta 1 MmowWwHOCTb. KnHeTn4yeckan aHeprus nocTynatesibHoOro U BpaLaTe/IbHOro ABUMKEHUA.
KoHcepBaTMBHbIE M AMCCUNATUBHbIE CUbl. PaboTa KOHCEPBATMBHbIX M ANCCUNATUBHBIX CUA.
MoTeHuManbHan sHeprus. 3aKoH COXpaHEeHUs NOHOW MeXaHUYEeCKOM SHEPTuu.
CBs3b MeXAy CU0M U NOTEHLMANbHON 3Heprneit. [lBa cnocoba onncaHmMa B3aMMOAENCTBUS.
CoypapeHue AByx Ten. YNpyruii U Heynpyrui yaap.
CemuHap 3 «KonebaHus u 807HbI»
YpaBHEHWe rapMoHUYECKUX KoNlebaHWi 1 ero pelleHme.
XapaKTepuCTMKM KonebaHuit (amnanTtyaa, 4actoTa, HadanbHas ¢pasa).
MaTtemaTuyeckmin U GMU3NYECKUI MAATHUKN.
CnoskeHue rapmoHMYeckux KonebaHuii ogHoro HanpasneHus. bueHus.
CnoskeHue nepneHAnKyNApHbIX KosebaHuit. durypbl Jinccaxy.
YpaBHeHMe 3aTyxatoWwmx KoebaHuit U ero pelLeHue.

XapaKTepUCTUKM 3aTyxalowmx KosnebaHuii (Bpemsa penakcauum, norapudMUYEcKMini OeKPeMeHT,
[06POTHOCTD).

dHeprusa rapMoHUYECKUX U 3aTyXatoWwmx KonebaHui.

BbIHYKAeHHble KonebaHuA. PesoHaHc.

MonepeyHble M NPOAO/bHbIE BOHbI. XapaKTepUCTUKK BeryLiei ynpyrom BOSHbI.
CKopoCTb pacnpocTpaHeHua ynpyrnx BosH.

Knaccudmkaums BoNH no  ¢dopme  BOSIHOBOM  MoBepXHOCTWU. [nockas, coepuyeckas w
UMAMHAPUYECKas BOJTHA.

BosiHOBOe ypaBHeHMWe. YpaBHEHUEe /yya, yYpaBHEHWE MNOCKON BOJIHbI, BOJNHOBOE ypaBHEHWE B
obuwem Bnge

HanoxeHue ynpyrux BosiH. CToAYas BOJIHA U ee 0COBEHHOCTH.

CemuHap 4 « MKT. UdeanbHblii 2a3. Cmamucmu4ecKoe onucaHue Makpocucmem»
MaKpocuctema. CTaTUCTUYECKUI M TEPMOANHAMUYECKUI NMOAXOAbI K ONMUCAHUIO MaKpPOCUCTEM
[WcKpeTHbIV Habop BeNMYMH. NOHATME BEPOATHOCTU U CPeAHEeN Be/IMUYUHBI.

HenpepbiBHbIA Habop BenanumMH. PyHKUMS pacnpeseneHumsa cayvyainHol BesnYMHbI U ee CBOMCTBa
(dm3nyeckmnii cmbica, pacyeT BEPOATHOCTEN, YC/IOBUE HOPMUPOBKM, PACYET CPEAHUX BE/IUYUH).

PacnpegzeneHune moseKya no npoekuusm ckopoctei. Pacnpegenerue Maycca.
PacnpegzeneHune monekya no MoAyt ckopocTu. PacnpeneneHme Makceenna.
Haunbonee BeposiTHan, cpegHAsA U CpeaHEeKBaAPATUYHASA CKOPOCTY.

PacnpepeneHne monekyn uaeasbHOro rasa no BbicOTe B none taAxectn 3eman. PacnpegeneHue
BonbumaHa. bBapomeTtpuueckasa ¢opmyna.
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Mogenb naeanbHoro rasa. [lasneHue v Temnepartypa ¢ To4Ku 3peHna MKT.

YpaBHEHWE COCTOAHUS WAEANbHOIO rasa. M30TepMUYEcKUii, U30XOPUYECKUI U M306apuyecKknii
npoueccl

CemuHap 5 «TepmoBuHAMUKa»

MoHATMe cTeneHei cBoboAbl MONEKybl. Teopema 0 paBHopacnpeseneHUn SHEPTUU NO CTEMNEHAM
cBoboapbl.

BHYTPEHHSAA 3HEpPrna Kak GyHKLUUSA COCTOAHUS CUCTEMDI.
PaboTa Kak pyHKUMA npouecca.
MepBoe HavyaNo TEPMOLUHAMUKMN.

I'IepBoe Ha4yano TepMOAUHAMUKKU ONA U30TEPMUYECKOro, UuU3oxopuyeckoro u M306apM‘-IECKOI'O
npoueccos.

ApmabaTtnyeckuin npouecc. YpaBHeHue MyaccoHa. MoanTponmyeckmne NpoLecchbl.
MoHATUE TennoeMKoCcTU. MonifipHas 1 yaenbHasa TeNJI0eMKOCTU. TENI0eMKOCTb NMPU M30MNpoL,Eeccax.
HanpasneHue npoueccos. CTaTUCTUYECKUI BEC MaKPOCOCTOAHUSA. CyTb HeObpaTUMOCTH

Uuknmyecknin npouecc. KoadpdmuneHT nonesHoro A4encTemaA Ten0BON MaLlMHbI.

. Uukn KapHo. Teopema KapHo.

11.

Bropoe Hayano tepmoguHamukn. Popmynnposku Knaysmyca n KenbsuHa.
JHTpONMA cucTembl 1 ee cBoNcTBa. Teopema HepHcTa.
MN3meHeHWe SHTpPONUK B TENIOBbLIX MPOLLECCax.
OcHOBHOE ypaBHEHWEe TepMOAMHAMUKN. TepMogMHAMUYECKME NOTEHLMAbI
2 cemecTp
CemuHap 1. «3nekmpocmamuKa»
JNeKTPUYECKMI 3apag,. IneKkTpocTaTuyeckoe nose. 3akoH KyoHa.

Hal'lpﬂ)'KEHHOCTb 3/1IEKTPOCTATUHECKOIro nonaA. anIHLI,MI'I cynepnosvumn  ana  HanpAXeHHOCTU
3/IEKTPOCTATUHECKUX nonem.

Teopema Maycca A1 3/1€KTPOCTaTUYECKOTO MOAA.

PaboTa no nepemeLLeHM1IO 3apsAaa B 3/1IEKTPOCTaTUYECKOM NoJie.

MoTeHuMan aneKTpocTaTM4Yeckoro noss. NMpuHUKMN cynepnosmumm s noTeHumana.
CBA3b MeXK Y HANPAXKEHHOCTbIO U MOTEHLLMAIOM.

Mpaduryeckoe NpeacTaBaeHUE EKTPUYECKUX NONel

dneKTpuyeckoe nose B guaneKkTpuke. Nonapmsaumsa gUanekTpuKa
INEeKTPOEMKOCTb Ye4MHEHHOTO NPOBOAHMKA.

KoHgeHcaTop. JNEKTPOEMKOCTb MAOCKOro, chHepuyeckoro U UUAMHAPUYECKOTO KOHAeHcaTopa.
CoeguHeHWe KOHAEeHCaToPOoB.

DHeprua 3aparKeHHOro KoHAeHcaTopa.
CemuHap 2. «[TocmosiHHbI MOK»
dneKTpUYecKMin Tok. Cuna ToKa. 3akoH Oma B MHTerpanbHon ¢popme.
dneKTpUYecKoe HanpsaxKeHme.
ConpoTtueneHune npoBogHuKa. CoeguHeHne conpoTUBAEHUN.

MnoTHOCTb TOKa. 3akoH Oma B guddepeHumnanbHon popme.
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CropoHHue cuabl. 2C. 3akoH Oma gna Heo4HOPOAHOrO y4acTKa Lenu.
Mpaeuna Kupxroda gns pacyeta pa3BeTBAEHHbIX Lenei.
PaboTa M MOLLHOCTb 3/IeKTPUYECKOr0 TOKa. 3aKoH [xoyna-JleHua
CemuHap 3. «MazHUMoCcMamuka. 3neKmpomazHUMHan uHAyKyus. MepemeHHoIili MoOK»

NCTOYHMKM MarHUMTHOro nons. VIH,EI,yKLI,MFI MarHMTHoro nonda. EanHunubl Nn3mepeHna. Harlpﬂ)KeHHOCTb
MarHuTHoOro nonda. EamHmupl n3mepeHua.

Cunosble IMHUM MArHUTHOTO MOAA (IMHUM MarHUTHOW MHAYKUMKM). 3akoH-Buno-Casapa. MpuHUMN
CynepnosnLmMn MarHMTHOTo NOAA.

MNoTtok BEKTOpa MHAYKUWNU MAalrHUTHOIo NoaA. Teopema I’aycca ONA MarHUTHOro NonaA.

Ll,VIpKyI'IFILI,VIFI BEKTOpPa UHAYKUUU MArHUTHOrro nonA. TEOPEN\B O UMNPKynaunUn BeKTOpa UHAOYKUUU
MarHMUTHOro nonaA.

Cuna JlopeHua. MNpasuno onpeaeneHuna ee HanpasneHua. Cuna Amnepa. MNpasBuao onpegeneHus ee
Hanpas/ieHwuA.

MarHutHoe none B BewecTse. HamarHM4YeHHOCTb.

Hal'lpﬂ)'KEHHOCTb MarHuTHoro nond. MarHutHas NPOHUNLLAEMOCTb BeLllecCTBa. AnamarHeTnkn u
napamarHeTunKku.

deppomarHeTukun. Pusmyeckas npuposa peppomarHeTnsma.

3aKOH 3/1eKTPOMArHUTHOM MHAYKUMM Gapagesn. MNpasuio fleHua.

ABNeHne camonHAyKUMN. MHAYKTUBHOCTD.

MarHuTHas sHeprus KOHTYpa C TOKOM. DHEPr1sa MarHUTHOro Nons.
KonebaTenbHbI KOHTYp. MNpeobpasoBaHue sHepruun B KosiebaTenbHOM KOHTYpe.

nepEMEHHbIl‘/JI TOK. [MonHoe conpotuseaieHne Lenn nepemeHHOro ToKa. H,EVICTBVIOLLI,VIE 3Ha4eHMA TOKa
N HanpAaxXeHusA. MowHocTb npn nepemeHHOM TOKe.

CemuHap 4. «3neKkmpomazHUMHsle 80sHbl. Nlonapusayua ceema»

YpaBHeHuA Makcsenna. DNeKTPOMarHuTHble BOJIHbI. YpaBHeHuA Makcsenna ana
SNEKTPOMArHUTHbIX BOAH. CKOPOCTb pPaCnpOCTPAHEHMA 3/IEKTPOMArHUTHbIX BOAH. JHepruA
3NEKTPOMArHUTHOM BOJAIHbI. LLIKana 3neKTpomarHUTHbIX BOAIH.  OcCOBEHHOCTM  ONTUYECKOro
OManasoHa.

EcTecTBEHHbIN M I'IOI'IFIpVI3OBaHHbIl‘/JI cseT. Buabl nonapusaumn. CreneHb noaapunsaummn 4aCtuyHo
NoONAPU30OBAHHOIO CBeTa.

MonAapusauma Npu OTpPaKeHUU U NPenoMIeHUN CBeTa Ha rpaHuue pasgena AW3NeKTPUKoB. Yron
BptocTepa.

[BoiHoe nyyenpenomneHume. YCTponicTeo npmnambl Hukons.
3akoH Mantoca.

OnTMYeCcKM aKTUBHbIe BeLLecTBa. BpalyeHue NIOCKOCTU MOAAPM3ALMM CBETA NMPU MPOXOXKAEHUM
yepes ONTUYECKM aKTUBHYIO cpeay.

CemuHap 5. «MumepghepeHyus u dugppakyua ceema»
MoHATne nHTepdepeHLMn. MPUHLUMN Cynepno3nLmun gisa CBETOBbLIX BOJTH.

KorepeHTHble M HeKorepeHTHble BOJIHbI. C/I0XKEHME UHTEHCUMBHOCTEW B C/lyYae HEKOTepeHTHbIX U
KOrepeHTHbIX KosebaHuii. Yc0BuA yeuneHus n ocnabieHns ceeta B 3aBUCMMOCTM OT pasHOCTU ¢a3
NHTEePdEPUPYIOLLMX BOJH.
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OnTnyeckui nyTb CBETOBOro Ny4va. Cnocobbl M3MEHEHMA ONTUYECKOTO nyTn CBETOBbIX BOJIH. Ceasb
ONTUYECKOM Pa3HOCTN XOo4da ABYX BOJIH C Pa3HOCTbIO cbaa. Ycnosusa MaKCMMyMa U MUHUMYMa
VIHTep(beF)EHLI,VIVI B 3aBUCMMOCTM OT ONTUYECKOM Pa3HOCTK XoAa.

Cxema tOHra. Ycnosus HabnogeHus vHtepdepeHumn. KoopamHaTbl CBET/IbIX M TEMHBIX MOJIOC Ha
9KpaHe.

MHTepCbEDEHLI,VIH B TOHKUX N1IEHKaX B OTpa*XeHHOM U npoxoaAallem ceeTe. Cxema ansa Ha6I'II-O,EI,EHMFI
Koney, HbloToHa. Pa,EI,VIbeI CBET/IbIX U TEMHbIX KOJ1el, B OTPa*XeHHOM U npoxoaAaliem ceete.

fiBnenue andpakumun. NpuHumn MNonreHca-PpeHens. Andpakuma PpeHens Ha KpYriom oTBEPCTUN.
30Hbl ®peHens.

Ondpakumna ®payHropepa Ha Y3KON MPAMOJMHENHON Wenn. YCAOBUA MAKCUMyMa U MUHUMYMA.
3aBUCMMOCTb MHTEHCUBHOCTM CBETA OT Yra AndpaKL .

OndpakumoHHan peweTka. OCHOBHblE XapaKTEPUCTUKM ANDPAKUMOHHON pelleTkn. Ycnosus
rNAaBHbIX MAaKCUMYMOB M MUHUMYMOB U £,006aBOYHbIX MUHUMYMOB.

3 cemecTp
CemuHap 1. KeaHmosasa onmuka
KoapduumeHTbl OTparkeHWs, NOT/IOLWEHUA U NPONYCKaHMUA.
TennoBoe n3nyyeHue. XapaKTepUCTUKM.
Mogenb abcontoTHO YETHOTO Tesla. 3aKOHbI TEMJIOBOTO U3yYeHUA
F'notesa n ¢opmyna MnaHKa. CBA3b dopmybl MN1aHKa € 3aKOHAMM TEMIOBOTO U3/TyYEHUS.
dHeprusa u umnynbc GoToHa. [laBneHune ceeTa.
dPoToaddeKT. 3aKkoHbl poToaddekTa. KpacHasa rpaHmua ¢potoadpdekTa.

Mnotesa DWHLWTENHA W ero ypaBHeHMe AnAa BHewHero ¢oToadpdekta. O6bACHEHME 3aKOHOB
doToadpdeKTa.

TopmoO3HOE PEHTFEeHOBCKOE M3J/lyYeHme.
3ddekT KomnToHa u ero Teopus.

KopnycKkynspHO-BONHOBOW Ayanv3m cBeTa. (SBNeHWA, NpUBOAALME K TAKOMY MpPEeACTaBAEHUIO, U
bopmyibl, CBA3bIBAIOLWME KOPMYCKYNAPHbIE U BOJIHOBbIE XapPaKTEPUCTUKM CBETA)

CemuHap 2. 3nemeHMbl KBAHMOBOU MeXaHUKU
BosiHOBbIe cBOMCTBA YacTuL,. [lvHa BosHbI Ae bpoiina. KkcnepumeHTanbHOe NOATBEPKAEHME.
MpuHumMn HeonpeaeneHHocTu MNei3eHbepra. CoOOTHOLWEHWE HeoNpeaeNeHHOCTEN.
BonHoBas ¢yHKLMA N ee CBOWCTBA.
OcHoBHas 3afa4a KBaHTOBOM MexaHUKN. YpaBHeHue LLpéaunHrepa.
Yactnua B noTeHUManbHOM ame. KBaHTOBaHMeE 3HEPTUM.
MpoxoxaeHune YacTuLbl Yepes NoTeHUManbHbIN 6apbep. TyHHeAbHbIN 3$dEKT.
CemuHap 3. Teopusa bopa. U3nyyeHue amoma
MnaHeTapHasa mogenb atoma. OnbIT Pesepdopaa. YpasHeHume Pesepdopaa
MNoctynatbl bopa. HepgoctaTkm Teopumn bopa
MN3nyyeHne aToma Bogopoaa U BOAOPOAONOA06HBIX CUCTEM.
CnekTpanbHbie cepumn. Popmyna banbmepa.
OnbIT ®paHKa u lepua

CemuHap 4. Amom 8 K8AHMOBOII MexXaHUKe
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KBaHTOBbIE YMCNIA, XapaKTEPM3YIOLLME NOJIOKEHNE 3/1EKTPOHA B aTOME.

KBaHTOBaHwWe aHeprnn. KBaHTOBaHWE MOMEHTa MMMY/IbCa

CnWH 31eKTPOoHa. MOHbINA MOMEHT 3/71EKTPOHa.

Cxema 3HepreTMYecKMx ypoBHel aToma Bogopoza. MNpasuaa otbopa npu aTOMHbIX Nepexoaax.
3anosIHeHME 3/1eKTPOHHbIX 060/104EeK B MHOT03/IEKTPOHHBIX aTomax. MpuHumn Mayau.

CneKTpbl MHOTO3/1EKTPOHHbIX aTOMOB. XapaKTePUCTUYECKOE U3/TlyYeHME B PEHTTEHOBCKOM CMEKTpe.
dopmyna Mosnu

CemuHap 5. KeaHmoesas cmamucmuka. 31eKkmponposodHocmsb meepobix men.
MpUHUMN TOXKAECTBEHHOCTN OANHAKOBbIX YaCcTUL,.
B030HbI M depMmnoHbI. TpK BUAA CTAaTUCTUKK: Knaccuyeckas, bose-diHwTeliHa n depmu-Aunpaka.
CB0bOOAHbIE 3/1EKTPOHbI. IHEeprna depmu.
30HHanA TeopuA TBEPAbIX Te.
ONeKTPONpPOBOAHOCTb NONYNPOBOAHMKOB. 3aBUCMMOCTb MPOBOAMMOCTU OT TEMMepaTypbl.
CobcTBEHHAA M NPUMECHasA NPOBOAMMOCTb NOYNPOBOAHWKOB.
ONeKTPONPOBOAHOCTb METaN/IOB. 3aBUCMMOCTb CONPOTUB/IEHNA OT TEMNEPATYPbI.

fAsneHune CBepxXnposoanMmMOCTU. KBaHTOBaA TeopuAa ceepxnpoBoanMoCTU.

CemuHap 6. PaduoakmueHocme
CocTaB M XapaKTePUCTUKM aTOMHOTO A4Pa.
ApepHble cubl. ONUWKTE KBAHTOBbIM MEXaHM3M B3aMMOAENCTBUS HYK/TIOHOB B A4 pe.
KanenbHas n obonoveyHas mogenv agpa. Paguyc agpa.
Macca 1 aHeprua ceasu agpa. YaenbHan sHeprus cessu

fAsneHune PaANO0aKTUBHOCTMW. OcHoBHoOW 3aKOH PaANO0aKTUBHOIO pacnaga. AKTUBHOCTb
PaAN0aKTUBHOIO BeLeCTBa.

Anbda-pacnag,. Npasuaa cMmelLeHUs. 3aKoHbl COXpaHeHUs Npu pacnage. MNpober anbpa-yactnupl?
TyHHenbHbIN 3 deKT Npu a-pacnage. CNekTp o-4yacTmy,
BeTa-pacnag, ero sugbl. Mpasuaa cmeLeHus.

JHepreTMyeckuii cnekTp B-yactuu,. MmMnoTesa HeMTpPUHO. SlenToHbl. JIENTOHHLIN 3apas,

. I'amma-vlanyqume, ero ceoicrea. MexaHunsm NUCNYCKaHNA rAaMMa-KBaHTOB A4POM. XapaKTep CMeKTpa

Y-U3ny4yeHua.

Mpoueccbl B3aMMOAENCTBUA Y-KBAHTOB C BellecTBOM: GpoTo3dpdeKT, KOMNTOHOBCKOE paccesHue,
06pa3oBaHMe 3/1IeKTPOHHO-NO3UTPOHHbLIX Nap, A4epHbIN poToaddeKT.

AnepHble peakunn. YpaBHeHWe SAepHOM peaKkLmm. IHepreTUYecKnii Bbixos, AAEPHON peakumm.
LlenHas peakuusa geneHus. NMpuHUMNbI paboTbl A4EPHOTO PEAKTOPa U aTOMHOMK 6oM6bI.

TepmosagepHas peakunsa. OCHOBHbIe NYTU CMHTE3a A4ep BOAOPOAA B AA4pa renus.



IIpunoxenue 2

OneHo4Hble Cpeacrea AJid MPOBECACHUA l'lpOMe)KyTO‘{HOﬁ arTreCcTanmmu

a) H.]IaHI/IpyeMble Pe3yJdbTaThbl Oﬁy‘leHI/lﬂ H OCHOYHBLIC CpEeaACTBaAa AJd NPOBECACHUA
HpOMe)KyTO‘IHOﬁ aTrreCcralmu:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

OneHouHbIE CpeICcTBA

OIIK-4 CrnocobGeHn aHanu3upoBaTh (PU3NYECKYIO CYIIHOCTH SIBJICHHH W MPOIIECCOB, JISKAIIUX B
OCHOBC dJYHKHI/IOHI/IpOBaHI/ISI MI/IKpOf)HeKTpOHHOﬁ TCXHUKH, IMPUMCHATH OCHOBHBIC (1)H3H‘-IGCKI/IC
3aKOHBI ¥ MOJIEJIH JIJIsl PEIICHHMs 3a7a49 MPodeCCUOHATBHOM IeATEILHOCTH;

OIlK-4.1 IlepeyeHb TeopeTHYECKUX BONPOCOB ISl IPOMEKYTOYHOMN aTTeCTALUHN
AHanuzupyer
¢buznyecKyro 1. Kunematuka mnocrynareapbHoro JBukeHHs. CucTemMa OTcYera.

CYIIHOCTb SIBJICHUI
U IIPOLIECCOB

[TonsiTue paamyc-BeKTOpa, CpEeIHEH ¢ MIHOBEHHOM CKOPOCTH H
YCKOPEHUS.

2. OoOparnHas 3agaya MexaHuku. HaxoxkneHue mnepeMenieHUs Tela U
IpoiieHHoro myty. HavaneHble ycioBusl.

3. JlBuKeHue Mo OKpYKHOCTH. YTOJI MOBOPOTA, YrjoBasi CKOPOCTb U
yriaoBoe yckopeHue. CBs3b YIJIOBBIX U JIMHEHHBIX BEJIUYUH.

4. KpuBosmHeliHOe JBW)XEHHE. TaHreHIMaJIbHOE U HOpPMaJbHOE
yckopenue. IlomHoe yckopenue. Yroia Mex1y CKOPOCTBIO U YCKOPEHHUEM.
5. Tlonatue cwibl U Maccwl Tena. [lpuHIMN cynepno3unuu. 3aKOHbI
HeroTtona.

6. Wmnynbc Tena. OCHOBHOM 3aKOH JMHAMUKHA MOCTYNATEIbHOTO
nBuxkeHus. [I[pumeHeHre 0CHOBHOTO 3aKOHA JUHAMUKH.

7. MOMEHT UMITYJIbCa U MOMEHT CHJIbl OTHOCUTENIBHO TOUKU. OCHOBHOE
ypaBHEHHE JUHAMHUKHU BPAIlaTEIbHOTO ABMKECHHUS.

8. Bpaiienue BOKpYr HENOJIBWXHOM oOcu. MOMEHT HHEpIUn
MaTepHalbHON TOUYKM U TBEPAOIO TeJa.

9. Pacuer MmoMeHTOB uHepuuH NpocTeix Ten. Teopema IlITeitnepa.

10. 3akOHBI COXpaHEHMsSI B MEXaHHMKE. 3aMKHyTas CHCTeMa. 3aKOH
COXPAaHEHHUS UMITYJIbCa.

11. Mexanundeckasi pabota. Kunetnueckass sHEprusi MOCTYHaTEIHHOTO
JNBIKEHHUs. Teopema 0 KHHETUYECKOM SHEPIruu.

12. 3akoHbI coXpaHEHHMsI NIPU BpalaTeJbHOM JABMKeHUH. KuHeTtnueckas
SHEprusi BpalIaTeNbHOTO JABM)KEHHSA. 3aKOH COXpPaHEHHMsT MOMEHTa
HMITYJIbCA.

13. KoncepparuBuble  cwibl.  [loTeHuuanpHass  sHeprus.  3aKkoH
COXpaHEHUs IOJTHON MEXaHUYECKOW dHEPIHUH.

14. 'apmoHnyeckue KoJieOaHusl. VYpaBHeHne TapMOHHMYECKUX
KojeOaHuil. AMIUINTY/1a, 4acTOTa U HavyajbHas (a3za.

15. DHeprusi rapMOHMYECKMX  KoJyieOaHui. Maremaruueckuii U
¢u3nyecKuii MasiTHUKH.

16. DnekTpocTaTUyecKkoe mose. DIESKTPUUSCKUM 3apsi U ero CBOMCTBA.
3akon Kynona.

17. Hanpsisk€eHHOCTh BIEKTPOCTATUYECKOTO OJISL. [TpuHIMO
CYNEPHO3UIMN Il JUCKPETHOIO U HENPEPHIBHOTO pAaCIpeaeIeHHs
3apsI0B.

18. PaboTa »3JIEKTPOCTATUYECKOTO TOJS M0 TEPEMEIICHHUIO 3apsja.




CrpyKkTypHBIi
JIEMEHT

KOMIICTCHIIUHN

OneHouHbIE CpeICcTBA

DOHeprus B3auMoieicTBus 3apsaoB. [loTennuan noss.

19. I'eomerpuueckoe onucanue sekTpudeckoro noJis. Teopema ['aycca
U TeOpeMa O HUPKYISILUK HANPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISL.
20. Kongencatopsl. IloHsTHE 31€KTPOEMKOCTH. EMKOCTH IIIOCKOrO
KOHJICHCATopa.

21. CoenvHeHNE KOHICHCATOPOB. DHEPTHUS 3aPsSHKEHHOTO KOHACHCATOPa.
22. IlocTosiHHBIA 3neKkTpuyeckuil ToK. 3akoH Oma JUisi OJHOPOJHOTO
yuactka nenu. ConpotusieHue. CoeIMHEHUE COTIPOTUBIICHUN.

23. CtopoHHHE CWJIBI. OJIEKTPOABMXKYIIas cwia. 3akoH Owma misa
HEOJHOPOJHOIO y4acTKa LeMH U JUIsl 3aMKHYTOH IIeTIH.

24. Pa3persiienHsble Lenu. [IpaBuna Kupxroda.

25.Pabota  amekTpuueckoro - TOKa. MOIMHOCTH  TOKa.  3aKOH
Jxoynsa-Jlenua.

26. EnvHas mpupoja 3JIEKTPUYECKOro W MarHutHoro mnosei. Cuna
Jlopenma. Cuna Ammnepa.

27. MarauTHOE moje IBWXKYyIlerocsa 3apsana. llpuHmmn cyneprnosunun
MarHuTHbIX moJsieit. 3akon buo-Casapa.

28. 'eomeTprueckoe onucaHne MarHuTHOTO 1oJist. [IoTok m nupKyIanus
BEKTOpa MAarHUTHOW MHIYKLIUH.

29. 3akoH anekTpomaruutTHoi unaykuuu dapanes. [pasuiio Jlenua.

30. SIBnenne camomHaykunu. MHIyKTUBHOCTB. PacueT MHAYKTHBHOCTH
OECKOHEYHOTO COJICHOUIA. DHEPTUS MAarHUTHOTO TIOJISL.

31. TepMoMHAMUYECKUH W  CTATUCTHYECKUH  CIOCOOBI  OMMHCAHUS
MakpocucTeM. Mojenp HIeanbHOTO ras3a. YpaBHEHUE COCTOSTHUSA
UJIealIbHOTO Ta3a.

32. llonsiTue  cremeHedr  cBoOOABI  MOJIEKYJBl.  Teopema o
paBHOpACIIPEIEICHUH SHEPTUHU IO CTENEHSIM CBOOOIbI.

33. BHyTpeHHssl 3Heprusi Kak (QYHKUMsI COCTOSIHUA cucTembl. llepBoe
Hayajo TePMOIMHAMUKH.

34. PaboTta xak Qynkums npouecca. M3oxopuueckuii, n306apuyeckuii u
M30TEPMHUYECKHUN IPOLECCHI.

35. IlonsATHE TEMIOEMKOCTH. TerIoeMKOCTh IpU H30XOPHUYECKOM U
n3obapuieckom mporeccax. [loctossHHas ammabaTel. AnamabaTuyeckuit
poLecc.

36. Bropoe Hauasno TtepmonuHamuku. dopmynuposku Kiaysuyca wu
KenbBuHa.

37. Huknuueckuit  mporiecc.  Koaddumument monesnoro aeucTBus
TeroBoil mamuHbl. [{ukn KapHo.

38. Ilpobnema HEOOPATHUMOCTH TEIUIOBBIX IPOLIECCOB. DHTPOMHS
cucTemsl U ee cBoiicTBa. Teopema HepHcra.

39. OcHOBHBIE XapaKTEPUCTUKHU DJIEKTpOMarHuTHOW BoJiHBL. [llkama
AJIEKTPOMArHUTHBIX BOJIH. OCOOEHHOCTH ONITUYECKOTO IMana3oHa.

40. Unatepdepentiusa ceetoBbix BoH. KorepentHocTs. OnbiT FOHTA.

41. OnTrueckas pa3HOCTh X0Ja. Y CIOBUS MaKCUMyMa U MUHUMYyMa Mpu
UHTEpPEpEeHIUH.

42. UntepdepeHuysi B TOHKUX IJIEHKAX.

43. SlBnenue nudpakuuu. Judpaxius OpeHens Ha KPyriioM OTBEPCTUH.
3onbl OpeHerns.

44. Nudpakuus Opayarodepa Ha y3KOi MPAMOTUHEHHON MIEITH.

45. InbpakunoHHas penieTka.




CrpyKkTypHBIi
JIEMEHT

KOMIICTCHIIUHN

OneHouHbIE CpeICcTBA

46. EcTecTBEHHBIN U MOJISIpU30BaHHBIN cBET. 3akoH Maittoca.

47. TennoBoe wu3nyueHue Ttena. 3akoH Credana-bonbimana. 3axkoH
cmenienus Buna. I'unoresa [Imanka.

48. ®ortorpdext. 3akonsl CroneroBa. Dopmyna DUHIITEHHA.

49. ®oronsl. JlaBnenue cBera. KopmycKysasipHO-BOJHOBOW Iyaslu3m
CBeTa.

50. Paccesnue portona Ha cBoOoaHOM 35ekTpone. Dopmyna Komnrona.
51. BonHoBele cBoicTBa wactul. [JlnmHa BosHBI e bporns.
DKCcIepUMEHTAITbHBIC TIOATBEPKICHHSI THITOTE3HI J1e bpoiis.

52. Ilpunuun HeomnpezaeneHHOCTH. COOTHOUIEHHE HEOIpeaeIeHHOCTEeN
I'eitzenbOepra. OcobeHHOCTH TIpollecca M3MEpPEHUs B  KBAHTOBOU
MEXaHHKeE.

53. IInanerapnas Mogmens aroma. llocrymatel bopa. KBantoBanue
SHEPTHUU BOJIOPOJIOTIOOOHOM CHCTEMBI.

54. znydyeHue BOJOpOAONON00HBIX cucteM. CHeKkTpajbHbIE CEpUHU
aToma Bojopoa. O6o06mennas Gopmyna bambemepa.

55. SIBnenune paguoakTUBHOCTH. OCHOBHOM 3aKOH pPaJlOaKTUBHOTO
pacnana. [ToctosinHas pacnaga. [lepuona nosypacnana.

56. CoctaB M XapakTEepUCTUKU aTOMHOrO sjapa. KamenmpHas Mogenb.
Pazmep sapa.

57.Macca u 3Heprusi CBSI3M aTOMHOTO siipa. 3aBUCHUMOCTb YAEJIbHOMN
SHEprus CBSA3M OT MaccoBOTo uncia. ObosoueyHast MOAEIb Spa.

58. SlnepHbie peakuuu. JHeprusi peakiuu. Peakuuu neneHus u CHHTE3a
sJep.




CrpyKkTypHBIi

AJIEMEHT OneHouHbIE CpeICcTBA
KOMITIETEHIUHI
- - 2% L 7
OIK- 4.2 . r=5t"1+ j+ 2tk
TpumeneHue 1. Pagnyc-BeKTOp 4aCTULIBI U3MEHSIETCS 10 3aKOHY: .
OCHOBHEIX Ompenenutb: 1) ypaBHEHHE TPAEKTOPUU YACTHUIIBI; 2) CKOPOCTh U
du3IIECKIX YCKOpEHHUE YacTHUIbl B MOMEHT BpeMeHU f=1 c; 3) kacareiabHOE U

3aKOHOB IS
pelIeHus 3a1a4
podeccruoHaIbHO
W 1eSTEIIbHOCTH

HOPMAaJIbHOC YCKOPCHUEC TOYKHU B 3TOT )K€ MOMCHT BPCMCHU.
2. O)II/IH MOJIb HACAJIPHOI'O OJHOATOMHOI'O TIasa

coBepmaer mnpouecc /-2-3. T, = I00K. Ha . .
ydacTke 2-3 K ra3y NoBOST KOJIUYECTBO TEIIOTH > |
Q>3 = 2,5 x/Joc. Haiipnre otHOmenue paboTsl |

Aj.23 COBEpIIAEMOM Ta3oM B XOJ€ mpolecca, K gl .
KOJIMYECTBY TEIIOTHl  (J7.2.3, MOTJIOLIEHHOMY
ra3om.
3. Ha 6apa6an paguycom R = 15 cm Hamotano HuTh. K KOHIY HUTH T
rpy3 maccoi m = 800 r, KOTOpBIM OIyCKaeTcs C yCKOpeHHeM a = 1
Ompenenute MOMEHT UHEpIIUK OapabaHa.
4. Crepxenp amuHoit 1,5 M 1 maccoit 10 Kr MO>KeT Bpamarbcsi BOKpYT
HEIOJBUYKHOM OCH, MPOXOJSIIIEH 4epe3 BEpXHUM KOHEL CTepxkH:A. B
cepeauHy CTepkHA ynapser nyias wMacco 10 r, neramas B
TOPU30HTAILHOM HalpaBjeHUH co ckopocThio 500 M/c U 3acTpeBaer B
crepxHe. Ha kakoil yrosi oTKIOHUTCS CTepKEeHb 1oca yaapa?
5. OnpenenuTte, MpU KaKoW TEMIEpaType raza, COCTOSIIETO U3 CMECH
a30Ta U KUCIIOpoJaa, HauOoJiee BEPOSITHBIE CKOPOCTH MOJIEKYIT a30Ta U
KHCJIOpOoJia OyayT OTIWYaThCs ApyT OT Apyra Ha Av = 30 m/c?
6. Uemy paBHa pa3HOCTh a3 KojeOaHWil IBYX KOTE€PEHTHBIX CBETOBBIX
A
BOJIH, IPUXOASIIUX B HEKOTOPYIO TOUKY SKpaHa C pa3HOCThIO X0Ja B = 7
7. Ilpn uHTEpPEPEHIINN IBYX KOTEPEHTHBIX BOJH C JUTMHOW BOJHBI 2 MKM
MHTEPPEPEHIIMOHHBIII MHHMMYM HAONIOJAaeTcs IpU Pa3HOCTH XOJa,
PaBHOM. ..
1) 0 MxMm; 2) 1 MxM™; 3) 4 MKM; 4) 2 MKM.
8. ToHKas cTeKJIIHHAs IUIACTHHKA C MOKa3arejaeM IpenoMiieHus n= 1,5 u
TOMUUHON d = 2 MKM MOMeIIeHa MEX]ly JBYMsI CpelaMU ¢ TIoKa3aTesI MU
npenomiienus n; = 1,2 u n; = 1,6. Ha nmmacTuaKy HOpMaJIbHO TIAJAET CBET C
uMHOM BoiHBI A = 600 HM. PasHocTh Xxoma wuHTEphEpUpyoIUX
OTpaXEHHBIX JIy4€ll paBHa...
1) 9000 um; 2) 3000 aM; 3) 5700 aM; 4) 6000 HM.
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9. Onpit KOHra npoBoutcs B xentoM cBete. Kak u3MeHHUTCsS paccTosiHue
MEXAY COCEIHUMHU HHTEPPEPEHLMOHHBIMU I10JIOCAMH Ha HSKpaHe, €Clu
BMECTO KEJITOr0 UCIO0JIb30BaTh ()HOJIETOBBIN CBET?

1) yBenmaurcs; 2) YMEHBIIUTCS, 3) ocraHeTcst HeM3MEHHBIM; 4)
JIPYrou OTBET.

10. Ha nuadparmy ¢ KpyribIM OTBEpCTUEM, PaJANYC KOTOpPOro paseH r=1,73
MM TafaeT Iiockas BojiHa ¢ A=0,6 MkM. 3a nuadparMoil Ha paccTOSTHUN
b=1 M ot Hee HaxoauTCs SKpaH. Yto Oymer HaOIIOAATHCS B IIEHTPE dKpaHa?
1) TeMHO€ MATHO, TaK KaK B OTBEPCTHH yKiIaJibIBatoTcs 2 30HbI Openens;
2) cBETJIO€ MATHO, TaK KaK B OTBEPCTHU YKJIAJIbIBAOTCS 5 30H DpeHens;

3) cBeTyoe NATHO, TaK Kak B OTBEPCTHU YKJIabIBAtOTCS 3 30HBI DpeHerns;
4) TeMHOE IISSTHO. TaK KakK B OTBEDCTHUH VKJIanbIBaroTcsa 4 30HbI @peners.




CrpyKkTypHBIi

AJIEMEHT OrneHo4HBIE CpeACTBA
KOMIETEHITUHN
OIIK-4.3 PacuerHslii 3agaun
AHanusunpyet 1. B Tpex BepmmHax KBagpata co CTOpoHOM a=40 cM HaxomATcs

NpoLecchl fexalmnx B
OCHOBe
PYHKLMOHUPOBaHMUSA
MUKPO3JTIEKTPOHHOA
TEXHUKM

OJINHAKOBbIE TOJIOXKUTENbHBIE 3apsaabl 1o 6,4 uHKn xaxnpiil. Haittu
HaIlpSDKEHHOCTh M TOTEHIMA IEKTPUYECKOTO IOJII B UYETBEPTOMN
BepmmHe. PaccunTars pasHOCTh NOTEHIIMAIIOB MEXKy LICHTPOM KBaJpaTa
" 4eTBEPTOI okt BEPIIHHOM.
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2. Hapuc. £,=1,0 B, £,=2,0 B, £3=3,0 B, 11=1,0 Om, 1,=0,5 Om, 13=1/3 Om,
R;=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuibl Toka BO BCEX ydacTKax
L[eNy; 2) TEIUVIOBYI0 MOIIHOCTh, KOTOpAsi BBIAENIAETCS HAa COMPOTUBICHUHI
Rs.

3. Konnencatop ¢ eMkocTbio 4 MK®D 3apsauiu OT UCTOYHHKA TOKa C
HanpspkeHueM 36 B u mpucoeaununu B Toukax A u B c Oarapeeii
HE3apsKEHHBIX KOHJEHCATOPOB, M300paKEeHHONW HAa PHUCYHKE K 3ajaue
15.3. Ilpuuem C=3MkD, C,=5 mx®D, C;=24 mx®d. HaliTu 3aps, KOTOpbIit
rociie 3Toro oyzaer umeTs KoHaeHcatop Cs, 1 ©3MeHeHue 0011Iel YHeprun
BCEX YETBhIPEX KOHJIEHCATOPOB.

4. KpyroBoii BuTok paamycom R=15,0 cM pacrosnoxxeH OTHOCHUTEIHHO
OECKOHEYHO JUIMHHOIO IMPOBOJA TaK, YTO €ro IJIOCKOCTh IMapalijielibHa
npoBofy. Ilepnenaukyssp, BOCCTaHOBJIEHHBIH Ha MPOBOJ W3 LIEHTpa
BUTKA, SIBJISIETCSI HOPMAJbIO K IUIOCKOCTH BUTKa. Cujla TOKa B IPOBOJE
[,=5A, cuna Toxa B BuTke Toku [,=1A. Paccrosinue oT 1ieHTpa BUTKA 10
npoBoa d=20 cM. Onpenenure MarHUTHYIO MHIYKIUIO B IEHTPE BUTKA.
5. Ha paccrosHuu a = 1 M OT JUIMHHOTO MpPSIMOTO MPOBOJa ¢ TOKoM I =
IxA Haxoautes KoJbLO paauycoM r = 1 cM. KoibIo pacnosiokeHo Tak,
YTO MarHUTHBIM TOTOK, TPOHU3BIBAIOIINH €T0, MakcuMaiieH. Onpeaenure,
KaKoM 3aps] IMpOTeYeT MO KOJbIy IpPH BBIKIIIOYEHUU TOKA B MPOBOJIE.
Comnpotusnenue koibia R =10 Owm.

6. Bo ckoIbKO pa3 M3BMEHUTHCS MOILIHOCTb, BBIACISIONIASCS B AJIEKTPUYECK
uenu (CM. PUCYHOK), TP U3MEHEHUH MOJIAPHOCTU Ha KJIEMMax HCTOYHH
Monynp HanpsKeHus: Ha KJeMMaxX UCTOYHHMKA CYMTATh MOCTOSHHBIM, MO
ujealbHble, COPOTUBIICHUS PE3UCTOPOB OJMHAKOBBI.
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6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)ICYTO‘lHOﬁ aTTeCcTallui, IoKa3aTe/Ii U KPUTEPUH

OICHUBAHMUA:

[Ipomexyrounas arrecranuss no jgucuuiimHe «®PH3uKa» BKIIOYAET TEOPETHYECKUE
BOIIPOCHI, MO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHHS 00YyUalOIMMUCS 3HAHUH, U IPaKTHUYECKHE
3aJlaHusl, BBISIBJIAIONINE CTENEHb COPMUPOBAHHOCTH YMEHMH HABBIKOB, IPOBOJIUTCS B (hopme
IBYX3a4€TOB U DK3aMEHa.

3aueT NPOBOJIUTCS MO OuIeTaM, KaX bl U3 KOTOPBIX COAEPKUT TEOPETUUECKUIN BOIIPOC U




3agaqy.

Ilokazamenu u Kpumepuu oyeHueaHus 3auema:

— Ha OLIEHKY «3a4YTeH0» — OOy4aloUIUiCs IeMOHCTPUPYET YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIUH, IPEBBIIIAIOIINN UIU PABHBIA IOPOTOBOMY:

— Ha OIICHKY «HE 3a4YTeHO0» — OOyJalolmuics NeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHala, JOMYCKAeT CYIECTBEHHbIE OIIMOKU, HE MOXET M0Ka3aTh HaBBIKU
pEeLIeHUs TPOCTHIX 3a]au.

DK3aMeH [0 JAaHHOM JUCHMIUIMHE IPOBOAMUTCA B MHCbMEHHOM M yCTHOM (opme 1o
9K3aMEHALIMOHHBIM OMJIeTaM, KOTOPbIE BKIIIOYAIOT TEOPETUUECKUE U IPAKTHUUECKUE 3aJaHUSI.

Ilokazamenu u Kpumepuu oyeHuUBaAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayyioB) — 00ydaromuiics JeMOHCTPUPYET BBICOKUI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYECKOEe M TIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBINOJIHSET NPAKTUYECKUE 3aJaHMs, CBOOOJHO OIEpUPYET
3HAaHUSIMH, YMEHUSMH, IPAMEHSET UX B CUTYAIUSIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — oOydaromuiicss I1eMOHCTPUPYET CPEIHHUI YpOBEHb
cOpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOITyCKAaIOTCS
HE3HAYUTENIbHBIC OIIUOKH, HETOYHOCTH, 3aTPyJHCHHS MTPH BHITOJHEHUH MTPAKTHYECKHUX 3a/1aHUH,
[epeHoce 3HaHUN U YMEHHUM Ha HOBbIE, HECTAHIAPTHBIE CUTYAlLlUH.

— Ha OIICHKY «YIOBJETBOPUTEIBLHO» (3 Oamia) — oOy4yaromuiicss IEMOHCTPUPYET
MOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTA KOMIIETEHIIMH: B X0/€ KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAIOTCS OIIMOKM, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHUH, HaBBIKOB,
0OyJaroIuiCsl WMCHBITHIBACT 3HAUUTENbHBIC 3aTPYIHEHHsS TPU OIEPHUPOBAHWU 3HAHUSMH H
YMEHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYallNH.

— Ha OLICHKY «Hey0BJIeTBOPUTEJbLHO» (2 Oaiia) — oOyyaroniuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOPETHUYECKOTO Marepuasa, AOMYCKAeT CYIICCTBEHHBIE OIIMOKH, HE MOXKET
MI0Ka3aTh AJIEMEHTAPHbIEC HABBIKU PEIICHUSI TPOCTHIX 3ajau.

— Ha OLICHKY «HeYy/I0BJIETBOPUTENbHO» (1 6amt) — o0yJaromuiicst He MOXKET TOKa3aTh 3HAHUS Ha

YPOBHE BOCIPOU3IBECACHHUA U 00BICHECHUS I/IH(i)OpMaHI/II/I, HC MOXKCT IOKa3aTb 3JICMCHTAPHBIC
HaBbIKHU PCIICHUA



