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1 Iles14 oCBOEHUSI TN CHUTITHHBI (MOTYJI51)

Ilenpto ocBoeHus muctuIuIMHbl «Du3ukay sBisieTcs GOPMUPOBAHKHE Y OOYUYAIOIIUXCS
CIIOCOOHOCTH MPUMEHSTH OCHOBHBIC 3aKOHBI KJIIACCHIECKOW U COBPEMEHHOM (DH3UKH /TS aHAITN3a
(bU3UYECKUX SIBJICHUH H TMPOIECCOB, WX (OpMaNHM3allud W PEIICHUS 3aJa4 C TOMOIIBIO
COOTBETCTBYIOIIET0 (U3UKO-MATEMATHUECKOTO armapara, a Takke YMEHHs padoraTh ¢
obopynoBanueMm, oOpabaTeIBaTh U MPEACTABIATh JaHHBIE U3MEPEHHUHN M JeaTh 00OCHOBAaHHBIC
BBIBO/IBI.

2 MecTo qucHMIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe1bHOIl POrpaMMbl

Juctunnuna @usnka BXOIUT B 0053aTEIbHYI0 YacTh Y4eOHOTO T1aHa 00pa30oBaTeNbHOM
MIPOrPaMMEI.

Jns  u3ydyeHus  AUCHMIUIMHBI  HEOOXOAUMBI  3HaHUS  (yMEHMs,  BJaJICHUs),
c(hOpMUPOBAHHEIE B PE3YIHTATE H3YyUSHUS TUCITUTUINH/ PAKTHK:

3Hanus B oOnacTH crieayrommx ydeOHbIX mnpeameTroB «Dusmkay, «MaremaTukay,
«udopmatrka» Ha 6a3e cpeaHero (MoaHOTo) 001Iero 00pa3oBaHMs.

3Hanus (yMEHHUs, BIaJCHUs), MOJIyYCHHbIE IPU U3YUYEHUH JaHHON JUCUUIUIMHBI OYIyT
HEOOXOIUMBI JIUTST H3yUEHUS TUCITUTUTAH/TTPAKTHK:

MaremaTuyeckuii aHaau3

Teopust BeposTHOCTEH, MaTEMaTHYECKAast CTATUCTUKA

DNEKTPOHUKA U CXEMOTEXHUKA

3 Komnerenuun odyuarwmerocsi, opMupyemMblie B pe3yJIbTaTe 0CBOCHHS

AUCHUILUINHBI (MOAYJIS) ¥ IVIAHUPYEMBbIe pe3yIbTaThl 00y4eHHu s

B pesynpraTe OCBOCHMS AUCHMILIMHBI (Moayisi) «®Pu3nka» OO0ydaroUuiics TOJKEH
o01agaTh CIeAyOMUMU KOMIETEHIUSIMHU:

Kog nnankatopa NuaukaTop JOCTUXKEHHS KOMIIETCHIINH

OIIK-4 CnocobeH aHanu3upoBaTh (PU3NYECKYIO CYIIHOCTh SBICHUM M TPOIECCOB, JEKAIIUX B
OCHOBE (PYHKIIMOHHPOBAHUS MUKPODIEKTPOHHON TEXHUKH, MPUMEHSATH OCHOBHbBIE (DU3MUECKHE
3aKOHBI ¥ MOJEJIH [T pelieHus 3a1a4 IpodheCcCHOHAIBHON IS TEIHHOCTH,

OIlK-4.1 AHaM3upyeT GU3HISCKYIO CYIIHOCTD SIBJCHUI U IIPOIECCOB

OIIK-4.2 [Ipumensier ocHOBHblE (DU3MYECKHE 3aKOHBI IS peIleHUs 3ajad
npodeccHoHaIbHON IesITeIbHOCTH

OIIK-4.3 AHanmu3upyeT TpoIecchl JIeKalMX B OCHOBE (DYHKIIMOHUPOBAHHS
MHUKPORJIEKTPOHHON TEXHUKHU




4. CTpyKTYpa, 00BEM H coiep:KaHne TUCHUTLTHHBI (MOLYJIs1)
OO6mrast Tpy1I0€EMKOCTh JUCITUIUIMHBI COCTABIISICT 8 3a4eTHBIX eauHull 288 akaa. 4acoB, B TOM

YUCJIIC:

— KOHTakTHas paborta — 181,9 akan. yacos:
—aynuTopHas — 176 akan. yacos;

— BHeayIuTopHas — 5,9 akaJ. 4acos;

— caMmocTosTenpHas pabota — 70,4 aka. 4acos;
— B (hopMe mpakTudeckoi moaroroeku — 0 akas. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

CDopMa AaTTCCTAllUH - 3a4€T, DK3aMCH

Pasnen/ Tema
JCIUIUIAH I

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akazn. yacax)

Jlek.

11a0.

3aH. 3aH.

MIPaKT.

CaMocrosTenpHas

paboTa cTyaeHTa

Bun
CaMOCTOSITeIIBHOM
paboTEI

dopMa TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
TIPOMEXKYTOUYHOU
aTTecTaluu

Kon
KOMITETEHIIMH

1. Mexannka

11
MOCTYHaTEeIBHOTO
BPAIaTeNIbHOTO JBUKEHUS

Kunematnka

n

3 2/21

- IOJTOTOBKA K
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO
(mpopaboTtka
JICKITHIA);

- pereHne
WHIMBUIYaJTbHBIX
3a1ad;
CaMOCTOSITEIIBHOE
u3y4yeHue
y4eOHOI 1
Hay4YHOHI
JUTEPATYPHI;

- MpoBepKa
HHIABUIYAIBHBIX
3azay Ne 1, Ne 2
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

12
MOCTYIATCIIBHOI'O
BpamaTeiibHOI'O0 ABUKCHUS

Junamuka

n

3 4/31

4/21

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY

3aHATHIO
(mpopaboTtka
JIEKIHi);

- MOJITOTOBKA
OT4eTa 110
n1a00paTOpPHBIM
pabotam;

- peleHne
WHMBHyaJbHBIX
3ajad;
CaMOCTOSTEIBHOE
U3y4YeHUe
y4eOHOM 1
Hay9IHOU
JIUTEPATYPHI,

- mabopaTopHas
padota Ne 3, Ne 4;
- IpOBepKa
WHMBHUIYaIbHBIX
3amad Ne 3
- cemunap Nel;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




1.3 3akoHbI
MEXaHUKeE

COXpaHEHHs B

411

4/21

31

- IOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

MPaKTHIECKOMY

3aHATHIO
(mpopaboTtka
JICKIHA);

- MOJIrOTOBKA
oTYeTa 1o
1a00paTOPHBIM
pabotam;

- perieHne
WHIMBUIYaTbHBIX
3ajad;
CaMOCTOSTEIBHOE
U3y4YCHUE
y4eOHOH 1
Hay9IHOU
JUTEPATYPHI;

- mabopaTopHas
pabota Ne 1;

- -IIpOBEpKa
WHMBHUTYaJIbHBIX
3ama4y Ne 4;

- cemuHap No2;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

1.4 Mexannueckue
KoJIEOaHUS ¥ BOJIHBI

4/11

6/11

- MOJITOTOBKA K
J1abopaTopHOMY,
CEMUHAPCKOMY U

MIPAKTHYECKOMY

3aHATHIO
(npopaboTka
JICKIHA);

- IOJrOTOBKA
OT4YeTa I10
71a00paTOPHBIM
paboram;

- peleHue
VHTUBUTY AITbHBIX
3ajad;
CaMOCTOSITETIBHOE
U3y4yeHue
y4eOHO 1
Hay4YHOU
JUTEPATYPHI;

- nabopaTopHbIC
paboter Ne 5, Ne 7
- -TIpOBEpKa
HHINBHIYATBHBIX
3aza4 Ne 5, Ne 6;
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazgemy

12

12/51

16/71

12,1

2. MonexymsipHas — duzuka
TEPMOJMHAMHUKA

u

2.1
MonekynsipHO-KUHETHYecKast
Teopus u OCHOBBI
CTaTUCTHYECKON (U3UKHI

6/11

4/11

- [ToaroToBka Kk
J1a00paTopHOMY,
CEMHUHAPCKOMY H
MPAKTHIECKOMY

3aHATHIO;
-TIOJIrOTOBKA
oTueTa Mo
nabopaTtopHo
pabore;
-pelieHue
WHANBUIYATBHBIX
3a1ay;
CamocrosTenbHoe
U3y4YeHUe
y4eOHO 1
Hay9IHOU

JUTEpaTyphl;

-J1aboparopHas
pabota Ne 11;
-TpoBepKa
WHIUBHIYJTbHBIX
3azmay Ne§, Ne 9
-cemuHap Ne 4

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




2.2 TepMoUHAMHKA

721

6/21

- HOATOTOBKA K
nabopaTopHOMY,

MPaKTHIECKOMY
3aHATHIO

(mpopaboTtka
JIEKIIHH );

- MOJIrOTOBKA
oTYeTa 1o

1a00paTOPHBIM

pabotam;

- perieHne

3a1a4;
CaMOCTOSITENIBHOE
U3ydeHne
y4eOHOH 1
Hay9IHOU
JUTEPATYPHI;

CEMHUHAPCKOMY H

WHANBUAYaJIBHBIX

- 1abopaTopHBIE

pabothr Ne 14, No
15

- -IIpOBEpKa

Ne 12;
- cemuHap Ne 5;

HHIUBH Y QTbHBIX
3azay Ne 10, Ne 11,

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazaeny

10

13/31

10/31

3. DneKTpoMarHeTu3mM

3.1 DnexTpocTaTrKa

3/0,51

4/11

- MOJITOTOBKA K
J1abopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHIO
(npopaboTka
JICKITHIA);

- MOJTOTOBKA
oTyera Io
nabopaTopHbIM
paboram;

- pelieHue
VHTUBUTY AJTbHBIX
3ajad;
CaMOCTOSITETIEHOE
n3y4yeHue
y4eOHOI 1
Hay4YHOU
JIUTEPATyPHl;

- mabopaTopHas
pabota Ne 21, 26
- -[IPOBEpKa
HHIABUIYAIBHBIX
3amay Ne 1, 2
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

3.2 TToCcTOsIHHBIN TOK

3/11

2/11

- MOJTOTOBKA K
n1a0opaToOpHOMY,
CEMUHAPCKOMY U
IPAaKTHIECKOMY
3aHATHIO
(npopabotka
JIEKIIHI );
- MOJITOTOBKA
oTYera 1o
1ab0pPaTOPHBIM
paboTawm;
- perieHne
WHIMBUIYaTbHBIX
3a1a4;
CaMOCTOSTEIIBHOE
U3yUYCHUE
y4eOHOI 1
Hay4YHOHI

- mabopaTopHas
pabota Ne 24

- IpoBepKa
WH]IMBHUYAJTbHBIX
3amay Ne 3,
- cemuHap Ne 2;

JIUTEPaTyphl;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




3.3 Maruurocratuka

2/11

2/11

- IOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY

3aHATHIO
(mpopaboTtka
JICKIHA);

- MOJIrOTOBKA
oTYeTa 1o
1a00paTOPHBIM
pabotam;

- perieHne
WHIMBUIYaTbHBIX
3ajad;
CaMOCTOSTEIBHOE
U3y4YCHUE
y4eOHOH 1
Hay9IHOU
JUTEPATYPHI;

- mabopaTopHas
pabota Ne 28
- IpOBepKa
WHMBHUTYaJIbHBIX
3az1a4 Ne 4,
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

34 OreKTpoMarHuTHas
HUHYKLUS.

DJIeKTPOMAarHUTHBIC
konebanus. IlepemMeHHbI TOK

3/0,71

2/11

- MOJITOTOBKA K
J1abopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHIO
(npopaboTka
JICKIHA);

- IOJrOTOBKA
OT4YeTa I10
71a00paTOPHBIM
paboram;

- peleHue
VHTUBUTY AITbHBIX
3ajad;
CaMOCTOSITETIBHOE
U3y4yeHue
y4eOHO 1
Hay4YHOU
JUTEPATYPHI;

- mabopaTopHas
paborta Ne 27, 28
- MpoBepKa
HHINBHIYATBHBIX
3aga4d Ne 5, Ne 6,
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazneny

14

11/3,21

10/41

16

Uroro 3a cemectp

36

36/11,21

36/141

34,1

3a4éT

4. BonHoBast ONTHKA

4.1 DneKTpOMarHUTHOE I0JIE.
DNEKTPOMarHuTHHIE  BOJIHBI.
Bonnosas npupopa csera.

- IOJTOTOBKA K
CEMUHAPCKOMY U
IPAaKTHIECKOMY
3aHATHIO
(npopabotka
JIEKIHA);

- peleHue

VHIUBHTYJIbHBIX
3aja4;
CaMOCTOSITETIEHOE

U3y4yeHue

y4eOHOI 1

Hay4HOU
JUTEPATYPHI;

- MpoOBEpKa
HHIUBH Iy ATbHBIX
3amay Ne 7;

- cemuHap Ne 4;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




4.2 B3auMoJieiicTBHE CBETA C
BemectBoM.  [lonmspusarus
cBeTa

2/11

2/0,91

52

- IOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY

3aHATHIO
(mpopaboTtka
JIEKIIHH );
- MOJIrOTOBKA
oTYeTa 1o
1a00paTOPHBIM
pabotam;
- perieHne

WHIMBUIYaTbHBIX

3ajad;

CaMOCTOSTEIBHOE

U3y4YCHUE
y4eOHOH 1
Hay9IHOU
JUTEPATYPHI;

- mabopaTopHas
pabota Ne 35
- IpOBepKa
WHMBHUTYaJIbHBIX
3ama4 Ne 8,
- cemuHap Ne 4;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.3 Nnrepdepentus ceta

2/11

- MOJITOTOBKA K
J1abopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHIO
(npopaboTka
JICKIHA);

- IOJrOTOBKA
OT4YeTa I10
71a00paTOPHBIM
paboram;

- peleHue
VHTUBUTY AITbHBIX
3ajad;
CaMOCTOSITETIBHOE
U3y4yeHue
y4eOHO 1
Hay4YHOU
JUTEPATYPHI;

- mabopaTopHas
pabota Ne 32
- MpoBepKa
HHIABUIYATbHBIX
3amad Ne 9,
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.4 Tudpakuus ceera

2/11

- IOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JICKITHIA);
- MOJITOTOBKA
OT4eTa 110
nabopaTOpHBIM
pabotam;
- peleHune
WH/MBHYaIbHBIX
3ajad;
CaMOCTOSTEIIBHOE
U3ydeHUE
yueOHOI 1
Hay4YyHOU
JIUTEPATYPHI,

- mabopaTopHas
pabota Ne 34
- IpoBepKa
WHIMBHIYJTBHBIX
3azay Ne 10,
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Wroro no pasgeny

10

6/31

6/0,91

13,2

5. KBanroBas onrnka




5.1 KsanroBas  ONTHKA.
OKCIepUMEHTAIBHOE 5
MOJATBEPKICHUE KBAHTOBOM
MIPUPO/IBI CBETA

2/0,51

2/0,51

- IOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO
(mpopaboTtka

JIEKIIHH );

- MOJIrOTOBKA

oTYeTa 1o
1a00paTOPHBIM

pabotam;

- perieHne
WHIMBUIYaTbHBIX
3ajad;
CaMOCTOSTEIBHOE

U3y4YCHUE
y4eOHOH 1
Hay9IHOU
JUTEPATYPHI;

- mabopaTopHas
pabora Ne 36, Ne
37
- MPOBEpKa
HHIMBHIYaTbHBIX
3amaa Ne 1, 2, 3
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazaeny

2/0,5U1

2/0,5U1

6. KBanTtoBas Qusuka u ¢usmka
aroMa

6.1 DineMeHTHI KBaHTOBOI

MCXaHHUKH

1/0,51

2/0,91

- HOATOTOBKA K
n1a0opaTopHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY

3aHATHIO
(npopaboTka
JISKIIHH );

- MOJITOTOBKA
oTyera 1o
ab0paTOPHBIM
pabotam;

- peleHune
WH/MBHIYaJIbHBIX
3aj1ad;
CaMOCTOSITEIILHOC
U3yUYeHUE
yueOHO 1
Hay4YyHOU
JUTEPATYPHI;

- nabopaTopoHas
pabota Ne 41, 42
- IpOBEpKa
WHJMBUTY ATbHBIX
3agauy Ne 4, 5, 6
- cemuHap Ne 2;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

6.2 ®usnka aroma

/11

2/11

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHIO
(npopaboTka
JICKITHA);

- MOJTOTOBKA
oTyera Io
nabopaTopHBIM
paboram;

- perieHue
WHTUBUTY AITbHBIX

3aja4;
CaMOCTOSITETIEHOE
u3y4yeHue
y4eOHO 1
Hay4HOU

- mabopaTopHas
pabota Ne 41, Ne
42
- MpOBEpKa
HHIMBHIYATbHBIX

3amay Ne 7
- cemunap Ne 3, 4;

JIUTEPaTypHl;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




6.3 KsanroBas cTaTHCTHKA.
DneMeHTB (PU3UKH TBEPIOTO
Tena.

2/11

- MOJTOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTHIECKOMY

3aHATHIO
(npopaboTka
JIEKIIHH );

- MOJITOTOBKA
oTyYera 1o
1a00paTOPHBIM
pabotam;
CaMOCTOSITETIBHOE
u3y4yeHue
y4eOHOI 1
Hay4HOU
JUTEPATYPHI;

- mabopaTopHas
pabota Ne 44
- cemunap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Uroro no pazgeny

15

4/2,51

5/1,91

7. ®uzmka sapa U dJIeMEHTapHBIX
YaCTHUIL

7.1 ®dusnka aTOMHOTO sApa.
PamnoakTuBHOCTH

5/11

3/0,61

39

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO
(npopaboTka
JICKIHiA);

- IOJrOTOBKA
oT4eTa o
nabopaTopHbIM
paboram;

- pelieHne
VHTUBUTY AITbHBIX
3ajad;
CaMOCTOSITETIBHOE
U3y4yeHue
y4eOHO 1
Hay4YHOU

JIUTEPaTyphl;

- mabopaTopHas
pabora Ne 51, 53
- MPOBEPKa
HHINBHIYaTbHBIX
3amad Ne 8, 9, 10
- cemuHap Ne 6;

OIIK-4.3

7.2 ®u3nka 3IEMEHTAPHBIX
YacTUI] W COBPEMEHHas
KapTHHA MHpa

/11

8,2

- IOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO
(npopabotka
JICKITHIA);

- MOJITOTOBKA
oTYera 1o
n1a00paTOPHBIM
pabotam;

- perieHne
WHIMBUIYaTbHBIX
3a1a4;
CaMOCTOSTEIIBHOE
U3ydeHUE
yueOHOI 1
Hay4YyHOU
JUTEPATyPHI;

- nabopaTopHas
paborta Ne 51, 53
- IpOBEpKa
WHIMBUY ATBHBIX
3azay Ne 8, 9, 10
- cemuHap Ne 6;

OIIK-4.3

Wroro no pasgeny

5/11

4/1,611

12,1

Uroro 3a cemectp

34

17/71

17/4,91

36,3

OK3aMCH

Hrtoro nmo auciurjivHe

70

53/18,2
)4

53/18,9

)4

70,4

3a4€T, DK3aMCH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

B mponecce npenopaBaHus AUCHUIUIMHBL «DU3UKa» NPUMEHSIOTCS TPaaUdIIMOHHAS U
MOJTyJIbHO-KOMITETEHTHOCTHAS] TEXHOJIOTHH.

Hcnonb3ytoTcs CleyonIne BU BT JICKITHIA:

BBO/IHasA JICKOKUA — B HA4YaJI€ KypCa M B HAYaJI€ KaXI0ro ceMccCTpa (BBO}IHBIﬁ 0JIOK B
COCTaBE JICKITHH ),

JeKusi-nHGOpMAIHS — B 3TOM pOopMe H3I1araeTcsi OCHOBHAS YaCcTh MaTepHaIa;

0630pHa;1 JEKIUA — B 3aKJIIOYUTEIIEHON JacTH U3ydYCHUA AUCHUILINHBI, HOCB?IH.[GHHOﬁ
COBpPEMEHHON (HHU3MYECKON KapTUHE MHpa, a TakKe MPH CHUCTEMATH3allud W 000O0IICHUH
OTACJ/IbHBIX Pa3aciIOB;

npoOJIeMHAasT JIEKIIUST — UCIIONB3YETCS KaK 3JIEMEHT B COCTaBe JICKIIMH, KOTIA Iepen
CTYACHTAMU CTAaBUTCA HCKOTOpas Hp06neMa " IpeaiaracTcsa HalTH noaxoabl U MyTH K €€
pelIeHUO;

TEKIUA-KOHPEPECHIIUS — HAyYHO-TIPAKTUYECKOE 3aHATHE C CHUCTEMOW JIOKJIQJOB Ha
3aJJaHHBIC TEMBI, IIOITOTOBIICHHBIX CTYICHTAMH.

JeKIUS-BU3YAIN3alusl — JIGKIUKW C TPUMEHEHHEM (QHU3UYECKUX JEMOHCTPaLUil C
OOBSCHCHHEM NPOUCXOMANIMX SBICHUH, a TAaK)Ke KOMIBIOTEPHBIX CHMYJSIHMHA M y4eOHBIX
(bUIBMOB.

Bce BubI €K1 MPOBOASITCS C UCIIOJIB30BaHUEM MYJIBTUMEIUIHOTO 000py10BaHMS.

B xoze nmpakTHueckux 3aHATHH, KpOME TPAAUIMOHHOTO OOBSICHEHUS MPEToAaBaTeIeM y
JIOCKH, UCIOJIb3YETCsl ONEpEeKarollas caMoCTosITeNIbHasE paboTa CTYyJEHTOB, KOTJja UM 3apaHee
pa3faroTcs OTACHbHBIE 3aJad4d, B KOTOPBIX OHHU JIOJDKHBI Pa300paThCsi CAMOCTOATENBHO H
OOBSICHUT, MX pewieHue rpymnmne. Kpome TOro, npakTHKyercs HpoOjJeMHoe oO0ydyeHue,
pa3BUBAIOLIEE UCCIIEN0BATEIbCKUE HABBIKK CTYJEHTOB U MO3BOJISAIOIIEE UM O]l PyKOBOACTBOM
npernojaBaTesis HalTH MyTH peIeHus 3aJa4l WIH TPOOJIEMBI.

CeMuHapckue 3aHATUS BKIIOYAIOT B ce0s Takue METOAbl OOydeHus, Kak yudeOHas
JMCKYCCHsl, B X0ZIe KOTOPOIl CTYACHTHI M3J1araloT CBO€ MHEHUE U OOMEHUBAIOTCS B3IVIAAMU Ha
npobyeMy, IBpUCTHYECKast Oecesia, CTUMYIHUPYIONIasi KOJUIEKTHBHOE MBIIINICHHE M COBMECTHBIN
IIOMCK OTBEeTa Ha c(hopMyIMpOBaHHBII BOIPOC MM 33a4y, a TAKXKe HHAUBUIYyalIbHOE 00yUeHHE,
KOTJIa CTYJICHTaM BBIIAIOTCS 3aJaHHsI C yYETOM MX WHAMBHYaJTbHBIX OCOOCHHOCTEH.

[lpy mpoBeaeHHH JAO0OPATOPHBIX 3aHATUN MpakTHKyeTcss pabora B koMaHnae (2-4
4yeJioBeKa) U ucrosb3oBanue | T-MeTo10B 1t 00pabOTKH pe3yibTaTOB J1a0OpaTOPHBIX PadoT.

6 YueOHO-MeTOoUYeCcKOe oDecrieueHre CaMOCTOSITeIbHOM PadoThI 00y4alommxcst
[IpencraBneHo B mpuiiokeHuu 1.

7 OueHOYHBIE CPeACTBA AJs IPOBEACHHUS MPOMEKYTOYHOM aTTecTalul
[IpencraBneHsb! B IPHIOKEHUH 2.

8 YueOHo-MeTO1UYecKOe M MH(POPMAIIMOHHOE 00ecnieyeHHe JUCITUTITIMHBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1.demuauenko, B. . ®usuka : yueonuk / B.U. emuauenko, U.B. JlemugueHko. — 6-¢
u3n., mnepepab. m mon. — Mockea | UH®PA-M, 2018. — 581 c. + [lom. Marepuais
[DnekTponHsbIit pecypc; Pesxxum goctyna: https://new.znanium.com]. — (Beiciiee o6pa3oBaHue:
bakanaspuat). - ISBN 978-5-16-010079-1. - Tekct : onektponsbii. - URL:
https://znanium.com/catalog/product/927200 (nara o6pamenus: 28.10.2020). — Pesxum goctyna:
TI0 TIOJTITUCKE.

2.Ky3nenos, C. . ®uszuka. BonHoBas onrtuka. KBaHTOBas mnpupoaa H3IydECHUS.
DJIeMEHTBI aTOMHOM U siiepHoi pusuku : yued. mocooue / C.U. Kysuenos, A.M. Jluaep. — 3-¢
u31., mepepad. u gpon. — Mocksa : By3zoBckuii yueOnuk : MHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - TekcT : anekrpoHHBIH. - URL:



https://znanium.com/catalog/product/1002478 (nara oopamenus: 28.10.2020). — Pesxum goctyma:
T10 MOATHUCKE.

3. Ky3nenos, C.11. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKH. DJIEKTPOMAarHUTHBIE KOJIeOaHUS
1 BosHbI | y4e6. nocodue / C.U. Ky3nenos. — 4-e uzn., ucrp. u jgorn. — 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 (MH®PA-M, online). - Texct

anektponnbii. - URL: https://znanium.com/catalog/product/424601 (mata oOparieHus:
28.10.2020). — Pexxum jiocTyma: 1o moJImricKe.

4, Ky3nenoB, CU.Dwusuka: Mexanuka. MexaHudyeckue KoleOaHUS U BOJIHBIL.
Monekynsipras ¢pusuka. Tepmoaunamuka : yue6. mocoodue / C.1. Ky3Heunos. — 4-¢ u3., ucrp. u
non. — Mocksa : ByzoBckuii yueOnnk: MHOPA-M, 2014, — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuii yueonuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcer : anekrponssnii. - URL:
https://znanium.com/catalog/product/412940 (mata o6pamienus: 28.10.2020). — Peskum goctyma:
0 TIO/ITTHCKE.

0) lonoiHUTeILHAS JIUTEpPaTypa:

1. Uponos, U.E. 3agaun no ob6mei pusuke [Tekct] : yued. mocodbue / N.E. Upomos. —
12-e w3n., crep. — CIIO.: Jlanb, 2007. — 416 c.: wi. — (YueOHuKH aisa By30B. CriernanbHas
mureparypa). — ISBN 978-5-8114-0319-6.

2. YeptoB, A.I'. 3amaynuk no ¢usmke [TeKCT] yueb. mocobue / A.I'. Uepros, A.A.
Bopo6weB. — 8-¢ m3a., mepepad. u gom. — M. @ ®@usmarmut, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. ®usnka TBEPJIOTO TeJIa, aToMa M aTOMHOTO sijipa [DIEeKTPOHHBIA pecypc] | yueOHoe
nocodue [mis By3oB] / C.A. ByTtakoB [u ap.] ; MarHUTOrOpcKuii roc. TeXHUYECKUH yH-T um. . 1.
Hocoga. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.ndf&view=true

B) MeToanuyeckue yKa3aHus:

1. Mexanuka. MonekynapHass ¢(u3MKa W TEpMOAWHAMHKa [DJIEKTPOHHBIA pecypc] :
nabopatopusiii nmpaktukym / E. H. Acranos, 3. H. boruesa, JI. C. Jloiskenkosa u ap. ; MI'TY. -
Maruauroropck ) MI'TY, 2016 - Pexum JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M. B. DaekrpocTaTvika W TOCTOSHHBIA TOK [DJIEKTPOHHBIN pecypc] :
npaktukyMm / MI'TY, Un-T 3HepreTI/IKH u aBToMaTHku, Kad. ¢pusuku. - Marauroropck : MI'TVY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/ﬂIeUpIoad’)name 1544 pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 0. U., CaBuenko. [lepemeHHbIii TOK [DneKTpoHHBIH pecypc| : 1abOpaTOpPHBII
npaktukyMm / FO. U. Casuenko, O. H. Boctpokuyrosa, H. U.Mumienesa ; MI'TVY. - MarHuToropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®usuka TBEPJOro Tejia, aTOMa W aTOMHOTO sijipa | y4eOHoe mocobue [mis By3oB] /
Marnurtoropckuii roc. rexunueckuit yu-T uM. I'. 1. Hocosa. - Maraurtoropck : MI'TY nm. I'. 1.
Hocosa, 2019. - 3arn. ¢ tutyn. skpana. -Cogmepx.: Jlaboparopubie pabotel. - ISBN
978-5-9967-1531-2 Pexum JoCTyma:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
2BRAN1221Q nAdfLasiowwi—triin

r) [Iporpammuoe odecneyenne u UuTepHer-pecypcebi:



IIporpammHoe o0ecnieueHne

HaunmenoBanue N
1o Ne norosopa Cpok neicTBUS TULIECH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CBOOOIHO PacIpOCTPAHIECMOE 0eCCPOYHO

Adobe Reader CBOOOJIHO  PacupOCTPaHAEMOE 0EeCCPOYHO
bpaysep Mozilla |cBoGogHO pacmpoctpaHsiemoe

Firefox 10 Oeccpotmo
Bpaysep Yandex |[cBoGOmHO pacnpocTpaHseMoe 0€eCCPOYHO

FAR Manager CBOOOJHO PacCIpOCTPaAHIEMOC 0OECCPOUHO

HpO(l)eCCHOHaJILHLIe 0a3bl JAHHbIX " I/IH(l)OpMaI.[]/IOHHbIe CIpaBOYHbIC CUCTEMbI

HasBanue xypca

CchlIKa

DOnekTpoHHas 0a3a MepuoANYecKuX m3naHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

DOnekTpoHHBIe pecypchl Oubmnoreku MITY um.

I".'1. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTepuajJibHO-TEXHHYECKOE o0ecneuyeHrue AU CIUIINHBI (MOLYJIf)

MaTepI/IaHBHO-TeXHI/I‘-IeCKOe obOecrneucHue JUCHUITIINHBI BKIIFOYACT:




Y4eOHbIe ayTUTOPUU JUIS IPOBECHHS 3aHITHI JICKITHOHHOTO THUTIA
OcHalieHue ay JuTOpuu:
MybTUMEIHIHBIC CPEICTBA XPAHCHHUS, IIEPEIavd U MTPEIICTABICHUS HHPOPMAIIHH.

VYueOHas ayJuTOpus ISl IPOBEACHUs TabopaTopHbIX paboT: JlabopaTopust « MexaHukH,
MOJIEKYJISIPHOM (PU3MKHU U TEPMOJIUHAMUKI

OcHatleHue ay IuTOPHH:

JlabopatopHble yCTaHOBKU, U3MEPUTEIbHBIE TPU-00PHI AJIsl MPOBEAECHUS J1a0OPATOPHBIX
pabort:

1. bannucTuyeckrue MasiTHUKH.

2. Mastauk O6epOeka.

3. ®usnyecKknii MasTHHUK.

4. locka I'anpTOHA.

5. JlabopaTopHasi ycTaHOBKa JJisi MCCJIEIOBaHUS paclpeesIeHNs TEPMO3JIEKTPOHOB 10
MOJLYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi yCTaHOBKa /ISl ONpENCICHHs IOKa3aTeNell annadaThl Y METOIIOM
Knemana u /lezopma.

7. JlaboparopHasi ycTaHOBKa I IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIMH B IIPOLECCE
Qg dy3un ra3oB Ha MOJIEIIN MTEPEMEIINBaHUs IIAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKHU 3aKO-HOB BO3pACTaHUs SHTPOIMHU B IIpoliecce
TETI000MeHa.

9.VcraHoBka sabopaTtopHas Ui HW3y4eHHsl 3aBU-CUMOCTH CKOPOCTH 3ByKa OT
temneparyps! "M®-C3-M"

10. VYcranoBka mabopaTopHas Ui HCCIEIOBAHUS TEIUIOEMKOCTH TBEPAOTO Teia
"M®-TET-M".

11. YcranoBka naGopaTopHas Ui ONpeAeTeHUs YHHUBEPCAIbHOW ra30BOM HMOCTOSHHON
"M®-OI'TI-M".

12.Ctenn mabopaTOpHBIi ra30BbIE MPOIIECCHI.

13. 3mepuTenbHbIil HHCTPYMEHT.

VYyeOHass ayautopust il TpoBeAeHus JabopaTopHbIx pa-6ot1: JlabGopaTopus
«DNeKTpUYEeCTBA U ONTHKIDY

OcHaleHue ay IMTOpUH:

JlaGopaTopHbIe YCTaHOBKH, U3MEPUTENbHBIEC IPH-00PHI I MPOBEACHHS JTAOOPATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKA JJIsl HCCIIEOBAHUS AJIEKTPOCTATUYECKOTO OIS C TIOMOIIIBIO
OJIMHAPHOTO 30H/A.

2. YcTaHOBKA JUIs IIYHTUPOBaHUS MUJUTHAMIIEP-METpa.

3. YcraHoBKa 1abopaTopHast U1 ONpeiesIeHUs MHIYKTUBHOCTH COJIEHOM 1A U MAarHUTHOM
MIPOHHIIAEMO-CTH.

4. YcraHoBKa J1JaOOpaTopHast JUIsl U3Y4YEHUs] pe30-HaHCa HAINPSKEHUH M ONpelesIeHUs
WHIYKTUBHOCTH

5. JIabopaTopHasi ycTaHOBKa /ISl M3yYEHUs JUIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
T(PPaKINOHHON PEIIETKH.

6. JlabopaTopHasi yCTaHOBKa JUIs OIpPENENeHHs] pajuyca KPUBHU3HBI JMH3bI U JUIMHBI
CBETOBOM BOJIHBI C TOMOIIBIO KoJier] HproToHa.

7. JlabopaTtopHasi yCTaHOBKa JUIsl ONpEAETICHUs KOHLIEHTPALMM PAacTBOPOB caxapa U
IIOCTOSIHHOM Bpa-IlICHUS.

8. IcTOYHMKM MUTaHUs HOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un unaykruBHocteit Time Electronics 1053.

1 ’) ]\/I")T‘Q')TIULY ANATITNNATIAD TIDUYIY‘:T D—QQ



13. Mynetumetpsl nudposeie MAS-838.
14. MynsTumetps nudpossie APPA 106,203,205.
15. Ocuunnorpad npyxkananbhbiii GOS-620 FG.
16. Ionsspumetp CM.
17.113mMepUTeNbHBIN HHCTPYMEHT.

VYuebHas ayauropus JUisl IpoBeneHUs jdabopaTopHbIX paboT: JlaGopaTtopus «AToma,
TBEPJOro Teja, Apay

OcHallieHue ayAuTOpUHU:

JlabopatopHble yCTaHOBKU, U3MEPUTENIbHBIE TPU-00PHI AJIsl MPOBEIECHUS J1a0OPATOPHBIX
pabort:

1.JIaGoparopnas yctanoBka s "M3ydenns BemHero Gotodddexra".

2. YcTaHOBKa JUIsl U3y4YeHHs CIEKTpa aToMa BOAOPOJAA M OMNpPEIENICHUs] MOCTOSHHOU
PunGepra.

3. YcranoBka nabopaTopHast ISl OTIpeieIeHUs OTEHIMaja Bo30y K IeHHs Ta3a.

4. YcTaHOBKa 17151 ONIPEIEICHNs AJIMHBI po0Oera 4YacTUll B BO3AYXE.

5. Usmepur.ckopoctu cuera Y UM2-2.

6. Monoxpomatopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumtorpad nByxkanainbHbii GOS-620 FG.

9. U3MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayaUTOpPUM JJIsl NPOBEACHUS] NPAKTUYECKUX 3aHATUH, TPYNINOBBIX U
MHAUBUAYAIbHBIX KOHCYJIBTALMN, TEKYLIETO KOHTPOJISI ¥ IPOMEXYTOUYHOHN aTTECTALIMU

OcHaleHue ay IMTOpUH:

WNHTepakTUBHAs 1OCKA, IIPOEKTOD;

MynbTHUMe TMIHBINA IPOEKTOP,3KPAH.

VueOHbIe ayIUTOPUH JJIS BBITOJHEHUSI KypCOBOTO MPOSKTHUPOBAHHMS, MOMEIICHHS IS
CaMOCTOSTEIIHON paboTHI.

OcHallleHHe ay TUTOPUH:

[Mepconanbubie kommbioTepsl ¢ makerom MS Of-fice, ¢ Bbixomom B HHTepHET U ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCHUTETA.

[Tomemenne Juis  XpaHeHUs] W NPOPHIAKTUYECKOTO OOCIY)XKHBaHUS  yueOHOTro
o0opyIoBaHUsA

OcHalleHue ayAuTOpHUHU:

Crennaxu, celidbl s XxpaHeHUs: yueOHOro ooopynoBanus. THCTpyMeHTHI 1711 peMOHTa
000pyaOBaHUS



MpunoxeHue 1
Yue6Ho-meTogUuuecKoe obecneyeHne camocToATesIbHOM pPaboTbl obyuatowmxcsa

Mo auvcumnavHe «®PusmnKa» NpesycMoOTpeHa ayAMTOpPHAA U BHeayAMUTOPHas CaMOCTOATE/IbHas
paboTa obyyarowmxcs.

AyaWUTOpHasA camocToATeNbHaa paboTa CTyAEeHTOB npeanosiaraeT pelleHne WHAVBUAYaNAbHbIX
3a4a4, 06paboTKy pe3ynbTaToB IKCNEPUMEHTANbHbLIX AaHHbIX N1abopaTopHbIX paborT.

MpumepHsbie uHOUBudyanbHble domawHue 3a0aHusA

1 cemectp

3adaya Ne 1 «kKuHemamuka nocmynamesnbHO20 08UMEHUA»

2
Touka ABMXKETCA NO OKPYXKHOCTU paguycom 4 m no 3aKOHy S=A+Bt , rae S — nponaeHHbIn
nyTs, A=8 m, B=2 m/c? t- Bpema. OnpeaennTtb, B Kakol MOMEHT BpEMeHW HOPMasibHOe YCKOopeHue
paBHO 2 m/c%. HallTu CKOPOCTb, TaHreHLUMabHOE U MOJIHOE YCKOPEHME TOUYKM B 3TOT MOMEHT BPEMEHMU

3adaua Ne 2 «kKuHemamuKa epawjamensHo20 08UXEHUA»

Koneco BpaliaeTcs BOKPYr HEMOABWMKHOW OCK TaK, YTO Yron NMoBopoTa 3aBUCUT OT BPEMEHM NO
3aKOHY ¢ =10+20-t—2-t>. HaWTu: 1) cpegHee 3HayeHue YrNOBON CKOPOCTU (@) 33 NPOMERyTOK

BpemeHn oT t=0 40 OCTaHOBKM; 2) Yyr/i0BOe YCKOpPEeHWe B MOMEHT OCTaHOBKM Koneca; 3) monHoe
YCKOPEHME TOUKM, HaxoaalLeica Ha paccToaHnm 0,1M OT OCY BPALLLEHUA A9 MOMEHTa BpemeHu t=4 ¢

3adaua Ne 3 «JuHamuKa nocmynamenbHo20 U 8pawjamesibHo20 08UXEHUA»

Ha Ban B BUAE UMAMHAPA C TOPU3OHTANIbHOM OCbO BPALLEHUA HAMOTAaHa HEBECOMAA HUTb, K KOHLLY
ee npukpenaeH rpys. Kakyto yrnosyto CKOpocTb 6yaeT MMeTb Baa CAyCcTA 2C NOC/ie Havyana ABUMKEHMUA
rpysa, ecam macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eACTBMEM CUA TPEHUA Ha
ABUXKYLLMECA TeNA MOXKHO NpeHebpeyb

3adaya Ne 4 «3aKOHbI COXpaHeHUs 8 MeXAHUKe»

[Ba manbix no pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr nogBeLleHbl Ha HUTAX OAMHAKOBOM
ONVHBl L=2 M B 04HOI TOYKe M conpuKacaloTca mexay coboi. MeHbWNi rpy3 6bll OTKNOHEH HA yron
a=60° u ortnyweH. Onpeaenute BbICOTY, Ha KOTOPYyl noaHumyTca oba rpysa nocie abCoOOTHO
Heynpyroro ygapa

3adaya Ne 5 «FapmoHu4ecKue KonebaHusa»

OnpefenvTb MaKCMManbHble 3HAYEHWS CKOPOCTM W YCKOPEHWA TOYKM, COBepLUatoLel
rapmMoHMYecKkMe KonebaHua C amnanTyaon 3 CM M Kpyrosow yactoTo 11/2 c¢. HanucaTb ypaBHeHue
CKOPOCTM TOYKU, €C/IM B HaYaslbHbIA MOMEHT BPEMEHWN TOYKa HAaXOAMMACh B MONOMKEHUN aMMANTYAHOIO
OTKNOHEHMS.

3adaua Ne 6 «3amyxaroujue KonebaHus»

Mepuog 3aTyxawowmx KonebaHnn paseH T = 4c, norapnuPmMUUEcKMii AeKpeMeHT 3aTyxaHua 1,6;
HayanbHasa ¢asa pasHa 0. CmelleHMe TOYKM B MoMeHT T/4 paBHo 4,5 cm. HanucaTb ypaBHeHMe
KonebaHuii U NocTpounTb rpadumk B Npesenax Tpéx nepmoaos

3adaya No7 «PenaamusucmcKasa mexaHuKa»

B nabopaTopHOi cucTteme oTcyeTa OAHA M3 ABYX OAMHAKOBbLIX YacTUL, C MAacconm Mg NOKOMUTCS,
Apyraa ABUXeTCA cOo cKopocTbio v=0,8¢ Mo HanpaBAeHWIO K nokoslleics uvactuue. Onpeaenute
PEeNATUBUCTCKYIO Maccy ABUMKYLLENCA YacTuubl B 1abopaTopHOM cUcTeMe OTCYETa U ee KUHETUUYECKYH
3Hepruto

3adaya Ne 8 «3nemeHmbl cmamucmuyecKoli (husuKku»



Haigute ans rasoobpasHoro asora Temnepartypy, NPM KOTOPOI CKOPOCTAM Mosekya vi = 300 m/c
1 v, = 600 M/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNA GYHKL MM pacnpeaeneHma Makcsenna f(V)

3adaya Ne 9 « MKT. UdeanbHbiii 2a3»

3 M01A a30Ta NJIOTHOCTbIO P=1,25Kr/m3 M30XOPHO Harpenu Tak, YTo ero AasjeHne U3MEeHUNACch C
1,1-10° Na po 1,6:10°Ma, a 3aTem M306apHO CXKanu A0 NepBOHaYaNbHON TemnepaTtypbl. Onpegenute
TEMNEPATYypPbl B KAaXKA0M U3 TPEX ONUCAHHbIX COCTOAHUI M KOHEYHbI1 06bem rasa. M3o6pasmnTe rpaduku
3TUX NpoLeccoBs B KoopanHatax P-T

3adaya Ne 10 «llepeoe Ha4asn0 MepMOOUHAMUKU»

B pesysibTaTe M30TEPMUYECKOrO pacluMpeHua asota maccort m=0.2krnpu Temnepatype T=280 K
obbem ero yBenmumsaertca B 2 pasa. OnpegenunTb: 1) paboTy A, COBEPLUEHHYIO ra3oM NPU PaclUMPEHUU;
2) nsmeHeHue AU BHyTpeHHeN aHeprum; 3) KoMYecTBo TenaoTbl Q, Noly4eHHOE ra3om

3adaya Ne 11 «LjuKnbi»

Ha P-V-guarpamme n306parkeH LMK, COBEPLUAEeMbIi ABYMA MOJIAMM a30Ta, COCTOALLMN U3 ABYX
nsoxop n aByx nsobap (puc.l). N3BecTHO, 4YTo TOYKM 2 U 4 nexaT Ha O4HOW U30Tepme, a cpegHue
KBagpaTUyHble CKOPOCTM MOJIeKY/ a30Ta pasHbl vl = 300 m/c B coctoAaHnn 1 1 v3 = 700 m/c B cOCTOAHUK
3. Onpegennte paboTy, cOBEpPLUAEMYIO FAa30M 3@ LK.

P

b2

Puc.1.

3adaya Ne 12 «Bmopoe Ha4asno mepmoOUHAMUKU»

Kycok nbaa maccoit m =200r, B3aTblt npu Temnepatype t; = -10C°, 6bin HarpeT Ao TemnepaTtypsbl t;
=0C° un pacnnasneH, nocne 4yero obpasoBaBlanca Boga bblna Harpeta Ao Ttemnepatypbl tz = 10C°.
OnpepennTtb 3meHeHne AS SHTPONMK B XOAE YKa3aHHbIX NPOLLECCOB.

2 cemecTp
3adaya Ne 1 «Pacyem anekmpuyecKux nosaeii»

dneKTpuyeckoe none cos3gaHo Asyma 3apagamum i1=10 HKa un q2=-20 HKn, HaxogAwmmuca Ha
pacctosiHumM d=20 cm gpyr ot apyra. OnpegennTb HanpAXKEHHOCTb NoJA B TOYKe A, yAaneHHOW oT
nepBoro 3apAga Ha pacctoAaHue ri=30 cm M oT BTOpOro Ha r;=50 cm. PaccumtaTh paboTty, KOTOpylo
HeobX0AMMO COBEPLIMTb, YTOBbI NEepeHecT! ToueuHbll 3apad go=5-10* Kn M3 Touku Haxoasawmiica
nocepeguHe mexay 3apagamu B TOUKY A.

3adaya Ne 2 «3nekmpoemMKocmo»

[Ba KoHAeHcaTopa C €MKOCTAMM COOTBETCTBEHHO 8 M 4 MKD coeauHeHbl NOCNeA0BaTE/IbHO U
NOAK/AOYEHbl K WMCTOYHWKY MOCTOAHHOrO TOKA C HanpaxeHuem 150 B. U3 BTOpOro KoHAeHcaTopa
M3BNEKAETCA AMINEKTPUK, KOTOPbIM HAXOAWACA MeXay NnacTMHamu (ero  guanekTpuyeckas
NPOHMLLAEMOCTb paBHa 6). MpK 3TOM UCTOYHUK TOKA OT KOHAEHCATOPOB He OTKAYanca. OnpeaennTb
3apAabl KOHAEHCAaTOPOB, SHEPrUIO BTOPOro KOHA4EHCATOpa 40 M NOCAE U3B/IeYEHUA ANINEKTPUKA

3adaya Ne 3 «[TocmosAHHbIii 3nekmpuyecKuii MoK»

Ha pwuc. 3.1. £1=1,0 B, £,=2,0 B, £3=3,0 B, r;=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpegennte: 1) cunbl TOKa BO BCEX y4acTKax LEenu; 2) TENJ0BYI0 MOLWHOCTb, KOTOpasA BblaenAerca Ha
conpotmeneHmm Rs.
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3adaya Ne 4 « MazcHUMocmamuka»

Mo pBym 6eCKOHEYHO ANMHHBIM MPAMbIM  NapaafesbHbIM MNPOBOAAM, HaxOAALMMCA Ha
pacctoaHum R=10,0 cm apyr oT gpyra B Bakyyme, TekyT Toku 1:1=20,0 A un 1,=30,0 A oanHaKoBoro
HanpasneHusa. OnpeaenvTe MarHUTHYIO MHOYKLMIO NoAA B, co3gaBaemoro ToKaMu B TOUKAX, NEXKaLLUX
Ha NpAMOW, coeauHaloWwmMX o0ba nposoaa, ecaun: 1) Touka C NexMT Ha paccTtoaHumn ri=2,0 cm nesee
NleBOro nNpoBoAa; 2) Toyka [, nNeXuT Ha pacctosHuu r=3,0 cM npasee NpaBoro npoeoaa; 3) Touka G
NIeXUT Ha paccToaHum rz=4,0 cm npasee S1IeBOro NpPoBoAa

3adaua Ne 5 «3anekmpomazHUMHAA UHOYKYUA»

MpoBoAALWMIA NNOCKUIA KOHTYP, MMetoLWNA GopmMmy OKPYKHOCTU paauyca r = 0,05 m nomelleH B
04HOpPOAHOE MArHUTHoe Moje TaK, YTO JIMHUM  MArHUTHOM MHAYKUMM NOAA  Hanpas/eHbl
nepneHAMKYNAPHO MJIOCKOCTU KOHTypa. ConpotmeneHMe KOoHTypa R = 5 Om. MarHuTHas MHAYKUUA
meHsAeTca no 3akoHy B = kt, roe k = 0,2 Ta/c. Onpegenute: a) 3.4.C. MHAYKLUMM, BO3HUKAIOLLYIO B 3TOM
KOHTYpe; 6) cMay MHAYKLUMOHHOIO TOKa; B) 3apsfl, KOTOPbIM NPOTEYET N0 KOHTYPY 3a NepBble 5 CeKyHA
N3MEHEeHMA Nons.

3adaua Ne 6 «[lepemeHHbIl MOK»

KaTylwkKa HamoTaHa MeaHbIM NpoBogom guameTpom d=0,2 mm ¢ obLiel annHol =314 m n umeet
NMHAYKTMBHOCTb L=0,5 MH. OnpeaenvTb CONPOTMUBAEHME KaTyLWKK: 1) B LLenn NOCTOAHHOIO TOKa; 2) B Lenu
nepemMeHHOro Toka ¢ YyactoToi v=50 Iy,

3adaua Ne 7 «[jeurceHue 3apAXeHHbIX Yacmuy 6 3A1eKMpPoMa2HUMHOM fosne»

DNEeKTPOH, YCKOPEHHbIN HanpsaxkeHnem U=200 B, Bnetaet B 04HOPOAHOE MarHUTHoOe fone c
nHayKumeri B=0,7-10* Tn nepneHANKYAAPHO CUAOBLIM AMHMAM. HaliTh pagmnyc OKPY»KHOCTU, MO KOTOPOM
OBUXKETCA 3/IeKTPOH B MarHUTHOM NoJie U Nepuoz, ero BpaLleHus.

3adaya Ne 8 «lMonapusayua ceema»

Yron mexay nAoCKOCTAMM MPOMyCKaHWA ABYX Moaapusatopos paseH 50°. EcTecTseHHbIN cBeT,
npoxoana yepes Takylo cuctemy, ocnabnsetca B 8 pas. [peHebperas noTepaAsmMMU CBETa NPU OTPaXKEHUU,
onpeaennTb Ko3apPMLUNEHT NOrOLLEHNA CBETA B NOAspU3aTOpaXx

3adaua Ne 9 «MumepgepeHyusa ceema»

B onbiTe KOHra Ha nNyTM o4HOrO U3 MHTEPPEPUPYIOLWMX ly4eN NOMeLLanacb TOHKAA CTEeKNAHHaA
NNacTUHKa, BCAeACTBME Yero UeHTpanbHanA CBeTAan Nosioca CMellanacb B NO0OXeHMe nepBoHayva bHO
3aHATOE MATOM CBETNOM Nonocoi(He cymTas LUeHTpanbHOM). Jlyd nagaeT Ha  MAACTUHKY
nepneHamnkynapHo. Mokasatenb npenomneHna naactmHkM n=1,5. OanHa BonHbl A=6-107 m. Kakosa
TONLUMHA NNACTUHKMN?

3adauya Ne 10 «JugppaKkyusa ceema»

HaliguTte paguycbl nepsbix Tpex 30H ®PpeHensa ANA NJOCKOW BOJIHbI, €C/IM PaCCTOAHME OT
BOJIHOBOW MOBEPXHOCTU 4,0 TOYKM HabaogeHna 1 m. JarHa BoaHbl A=500 Hm.

3 cemecTp

3adaya Ne 1 «Tennoeoe usnyyeHue»



YepHoe Teno Harpenun ot Temnepatypbl 600K go 2400K. Bo cKonbKo pa3 yBennymaacb obuuan
TennoBaa 3Heprua, usnydyaemana Tenom? Ha CKOMIbKO M3MeHWUNacb A/IMHA BOJIHbI, COOTBETCTBYHOLLAA
MaKCMMYMY 3HEPTUM U3NTYHEHMA N CNEKTPANbHbIN COCTaB U3NydYeHuna?

3adaya Ne 2 «®omoagphekm»

Onpeaenvtb HaMMeHbLUMN 3a4EepPrKUBAOWNIN NOTeHUMan, HeobxoAMMbIA [NA MNpeKpaLleHun
3MMUCCUM C NOBEPXHOCTU POTOKATOAA, €C/IN OH OCBELLLAETCA U3JTlyYEeHNEM C AANHOM  BOAHbI 0,4 MKM, a
KpacHaA rpaHuua gna matepmana Katoga pasHa 0,67 mkm

3adaya Ne 3 «kKomnmoHoecKoe paccesaHue»

doTtoH c 3sHeprveir 1 M3B paccesanca Ha cBO60OAHOM MOKOMUBLIEMCA 31eKTpoHe. Hantu
KMHETMYECKYIO SHEPIrUI0 3/1EKTPOHA OTAQ4YM, eCcau B pes3yabTaTe pacceaHuMAa A/MHa BOHbl (OTOHaA
M3MeHunacb Ha 25%

3adaua Ne 4 «BoaHbl debpolina»

KaKyto aHepruo HyXHO AOMNOJHUTENbHO COOBLWMTL 3NEKTPOHY, 4TobbI ero aebpoianesckan AnnHa
BOJIHbI yMeHbLluMaacb ot 200 nm go 150 nm?

3adaua Ne 5 «CoomHoweHusa HeonpedenHHocmeli lelizeHb6epaa»

Mpy ABWMKEHMM 4YacTMLbl BAOJIb OCM X CKOPOCTb €€ MOXKET ObiTb onpeseseHa C TOYHOCTbIO
(owmnbKoi) Ao 1 cm/c. HailTn HeonpeseneHHOCTb KOOPAMHATLI, €CAN YacTULLeN ABAAETCA: 1) 3NeKTPOH,
2) apobuHka maccoit 0,1r

3adaya Ne 6«Hacmuya 8 nomeHyuanbHol ame»

CobctBeHHana yHKLMA, ONUCbIBAIOWAA COCTOAHWE MUKPOYacTULbl B 6GeCcKoHeYHO rayboKoi
NOTEHUMANLHOM AIME LIMPUHOI €, MMeeT BUA , (x)=CsinLx- VCNONb3ys ycnoBus HOPMMPOBKM,
|

onpeaennTb nNocTosaHHyo C.
3adaya Ne 7 «kcAmom no meopuu bopa. N3nyyeHue amomos»
BbluMCAUTb pagnycbl NEPBbIX TPEX OPOUT 3N1EKTPOHa B aTOMe BOAOPOAa
3adaya Ne 8 «PaduoakmusHocmb»

192
MNepBoHayYyanbHaa macca u3oTona Mpmaua ?7 Ir pasHa m =5 r, nepnog nonypacnaga 75 CyTokK.

Onpegennte, CKONbKO Aagep pacnagercAa 3a 1 ceKyHay B 3Tom npenaparte. CKONbKO aTOMOB 3TOro
npenapaTta octaHetca yepe3 30 CYTOK M BO CKONbKO pa3 M3MEHMUTCS aKTMBHOCTb Mpenaparta 3a 3To
Bpemsa?

3adaya Ne 9 «3aKoHbI coXpaHeHUs 8 A0epPHbIX PeaKyuax»

B LeHTpe conHLa NpoTeKaeT TepMosLepHas peakLma CMHTe3a reiiva U3 Bo4OPOAa, B KOTOPOW U3
yeTblpex NPoToHoB obpasyerca agpo He* n gBa nosuTpoHa. 3anuwwuTe 3Ty peakuumio. Kakue eue
YyacTuubl 06pasytoTca B Hei'?

3adaya Ne 10 «3Hepaus 8 A0epPHbIX PEaKYUAX»

Kakoe konnuectso U2 «BbiropaeT» 3a rog, B A4epHOM peakTope C 31eKTPUYECKON MOLLHOCTbIO 1
BT 1 K.n.4. 38%? CumnTaTb, YTO pacnag Af4ep ypaHa noa AencTBUEeM TENIOBbIX HEUTPOHOB NPUBOAUT K
06pa3oBaHMIO N30TONOB KCEHOHA-141, cTPOHLMA-92 N TPEX BTOPUYHbBIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom
1 cemectp
Ne 1 «lMprumeHeHMe 3aKOHOB COXpPaHeHUA ANa onpeaeneHNsa CKOPOCTU NoseTa Nyam»

Ne 3 «OnpegeneHve MOMEHTOB MHEPUMW Ten C MOMOLLbI0 KPYTU/IbHOTO MasaTHMKa. MpoBepKa
Teopembl LLTenHepa»



Ne 4 «MccnepoBaHMe BpaLLLaTeIbHOrO ABUXKEHUA TBEPAOIO TeNA BOKPYr HEMNOLBUKHOM OCU»
Ne 5 «OnpeaeneHme xapakTepmCTUK 3aTyxarowmx KkonebaHmii GUsnyeckoro MaaTHUKa»
Ne 7 «OnpepaeneHme CKOPOCTM 3BYKa B BO34yXe METOALOM CTOAYEN BOMHbI»

Ne 11 «M3yyeHmne cTaTUCTUHECKMX 3aKOHOMEPHOCTEN»

Ne 14 «OnpeaeneHune nokasarena agnabatol metogom Knemana u lesopma»

Ne 15 «lpoBepKa 3akoHa BO3pacTaHUA IHTPONUN»

2 cemecTp

Ne 21 «MccnepoBaHme 3NeKTPOCTaTUYECKOrO NOAA C MOMOLLbIO 30HAA»

Ne 24 «PacwunpeHue npegena nsmepeHusa amnepmerpa NOCTOAHHOIO TOKa»

Ne 26 «M3mepeHne EMKOCTN KOHAEHCATOPA MOCTOBbIM METOAOM»

Ne 27 «M3yyeHne pe3oHaHCca HanpsKeHNn»

Ne 28 «OnpepeneHve WHAYKTUBHOCTM  CO/MIEHOMZA WM MArHUTHOM  MPOHMLLAEMOCTU
deppomarHetTmka»

Ne 32 «OnpeaeneHve paauyca KpMBU3HbI JIMH3bI M MOJIOCbI NPOMNyCKaHMA cBeTodMAbTpa C
nomolupto Koneu, HetoToHa»

Ne 34 «OnpeaeneHne AuUHbI CBETOBOW BOJIHbI U XapaKTEPUCTUK ANPPAKLMOHHOM peLueTKn»
Ne 35 «OnpeneneHne KOHLEHTPALUKN PacTBOPOB caxapa U MOCTOAHHOW BPaLLEHUA»

3 cemecTp

Ne 36 «MccnepgoBaHMe XxapaKTePUCTUK BaKyyMHOro poToaiemeHTa»

Ne 37 «MccnepoBaHue nsnyyeHns abcontoTHO YepHOTro Tena»

Ne 41 «UccnepoBaHMe BO3OYKAEHMA aTOMOB rasa»

Ne 42 «M3yyeHne cnekTpa U3ny4yeHus atoma sogopoga. OnpeneneHune rnaBHbIX KBAHTOBbIX Yncen
BO36Y>KAEHHbIX COCTOAHMI aTOMa BOAOPOAa»

Ne 44 «M3y4eHne 3NeKTPUYECKMX CBOMCTB TBEPADLIX TENY
Ne 51 «M3y4eHne 3aKOHOMEPHOCTEN a-pacnaga»

Ne 53 «OnpeaeneHMe MaKCMMaNbHOM 3HepPru B-4acTuy U MAEHTMOUKAUMA PAAMOAKTUBHbLIX
npenapartos»

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp
Cemunap 1. «<KuHemamuka u OUHAMUKQa nocmynamesibHO20 U 8pawjamesibHo20 08UNH(EHUAY

1. TloHATMe paauyc-BeKTOpa, CKOPOCTM M YCKOPEHMA maTepuanbHo ToUuku. CpeaHue U MrHOBEHHbIe
BEMNYMHbI.

2. MMpamas n obpaTHan 3a4aun mexaHUMKWU. Ponb HavanbHbIX ycnosuit. NepemelyeHre U NPONAEHHbIN
nyTb.

3. [BuKeHMe No OKPYKHOCTU. Yroa NoBOPOTa, Yr10BasA CKOPOCTb U Yri0Boe yckopeHue. CBA3b YrioBbIX
N IMHENHBIX BEJIMUYNH.

4. KpuBonuHeiHoe gsuxkeHne. TaHreHUManbHOe U HOPManbHOE YCKopeHue. [TonHoe ycKopeHue. Yron
MeX Ay CKOPOCTbIO U YCKOPEHUeM.

5. MHepLI,MGI'IbeIe cuctembl otcyeTa. MNMpuHumMn oTHocnTenbHOCTU Manunnes. nepBblﬁ 3aKOH HbloTOHa.

6. MMoHATME cuAbl, Maccbl M umnyabca. MpuHuMn cynepnosvumm. OCHOBHOM 3aKOH AWHAMMUKMU
NnocTynaTenbHOro AsuxeHus. TpeTunii 3akoH HbloToHa.
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MomeHT mmnyabCa M MOMEHT CUNbl OTHOCUTE/IbHO TOYKMU. OcHoBHOE ypaBHEHUE AUNHAMUKU
BpallaTeNbHOro AsnXeHua.

BpaueHne BOKpyr HenoABuMKHOM ocn. MOMEHT MHepuumn TBepaoro Tena. Teopema LUTtelHepa.
AHanorna xapakTepucTMK 1 ypaBHEHUN NOCTYNaTeIbHOMO U BPaLLATe/IbHOIo ABUMKEHMUA.
CemuHap 2 «3aKOHbI COXPAHEHUA»
3aMKHyTaA cMcTema. 3aKOH COXPaHEHMA MNOJIHOMO MMMNY/IbCa CUCTEMbI Te.
3aKOH COXpPaHeHMA NOJIHOFO MOMEHTA UMMY/1bCa CUCTEMbI TeN. [lBUXKEHME B LLEHTPabHOM nose.
PaboTa 1 MOLWHOCTb. KWHETUYECKan SHepr1a NocTynate/ibHOro 1 BPaLlate/ibHOro ABUMKEHUS.
KoHcepBaTMBHbIE N AUCCUNATUBHbIE CUJbl. PaboTa KOHCEPBATMBHbIX U AMCCUNATUBHbIX CU.
MoTeHuManbHan sHeprus. 3aKoH COXPaHeHUs NOIHOM MEXaHNYEeCKOM SHepruu.
CBA3b MeXAy CMN0M U NOTEeHUMaNnbHOM sHepruen. [sa cnocoba onncaHusa B3auMoaencTams.
CoypapeHue aByx Tes. YNpyruii u Heynpyrui yaap.
CemuHap 3 «KonebaHusa u 80aAHbLI»
YpaBHEeHMEe rapMoHMYECKMX KonebaHnii 1 ero pelueHue.
XapaKTepucTukun konebaHuii (amnanTyaa, 4acToTa, HayanbHasA ¢asa).
MaTtemaTnyeckmii U GU3INYECKUn MAATHUKMN.
CnoxeHne rapmoHMYecKux KonebaHuii og4HOro HanpasaeHua. buenus.
CnokeHue nepneHaUKyNapHbIX KonebaHni. durypbl Jinccaxy.
YpaBHeHMe 3aTyxarowmx KonebaHuii u ero peLleHue.

XapaKTepucTMKM 3aTyxaloWwmx KosnebaHuin (Bpema penakcaumu, Norapudmumyecknii AeKpemeHT,
H06pPOTHOCTD).

JHeprua rapMoHUYECKUX M 3aTyXatoWwmnx KonebaHui.

BbIHYXAEHHble KonebaHma. PesoHaHc.

MonepeyHbie N NPOAO/bHbIE BO/IHbI. XapaKTepPUCTUKM BeryLLei ynpyrom BosiHbI.
CKOpOCTb pacnpoCTpaHEHUs YNPYrux BOJH.

Knaccudpmkaupa BonH no  ¢opme BOAHOBOW MOBEPXHOCTM. [lnockasa, cdepuuyeckaa U
UMAMHAPUYECKan BOJIHA.

BonHOBOe ypaBHeHWe. YpaBHeHWe Jiyya, ypaBHeHWMe MNNOCKOW BOJHbI, BOJHOBOE ypaBHeHMEe B
obuem Buae

HanoxeHune ynpyrnx sonH. Ctosyan BosiHa U ee 0COH6EHHOCTW.

CemuHap 4 « MKT. UdeanbHeliii 2a3. CmamucmuYyecKoe onucaHue makpocucmem»
Makpocuctema. CTaTUCTUYECKMI U TEPMOANHAMUYECKMIA NOAXOAbI K OMUCAHUIO MaKpPOCUCTEM
ANCKpeTHbIN Habop BennYMH. MoHATME BEPOATHOCTU U CPeLHEN BEUUYUNHDI.

HenpepbliBHbIN Habop BennumH. PyHKUMA pacnpeeneHua Ciyd4aliHOM BenuYuMHbl U ee CBOWCTBA
(dm3nueckmnin cmbicn, pacHeT BepOATHOCTEN, YC/I0BME HOPMUPOBKM, PACYET CPEAHMX BENYMNH).

PacnpeaeneHne moJsiekyn no Npoekumnam ckopocrten. Pacnpeaenenue lMNaycca.
PacnpeneneHne monekyn no moaynto ckopocTtu. PacnpegeneHne Makceenna.
Hanbonee BepoaTHas, cpeaHsan 1 cpegHeKBaApaTUYHanA CKOPOCTHU.

PacnpeneneHne Monekyn upeanbHoro rasa no BbICOTE B Mosne TaxecTu 3emnun. PacnpegeneHue
BonbumaHa. bBapomeTpuueckas dopmyna.
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Mogenb ngeanbHoro rasa. [laBneHume n Temnepartypa ¢ TO4Kn 3peHma MKT.

YpaBHEHWe COCTOAHMA WAeanbHOro rasa. M30TepMUYEcKWUii, M30XOPUYECKUI M M306apuyecKmii
npoueccsl

CemuHap 5 «TepmoOuHamuKa»

MoHsATMe cTeneHel cBoboabl MosieKky/bl. Teopema O paBHOpacnpesesleHUN IHEPTUK MO CTENEHAM
csobogpbl.

BHYTpeHHAA 3Heprus Kak GyHKUNA COCTOAHNS CUCTEMBI.
PaboTa Kak dyHKLMA npouecca.
MepBoe Ha4ya10 TEPMOAMHAMUKN.

NepBoe Hayano TepMOAUMHAMUKU ON1A U30TEPMUYECKOro, M30XOPUYECKoro W M3o6apw4ecr<oro
npoueccos.

Apnvabatmyeckuin npouecc. YpaBHeHue MNyaccoHa. MoanTponmMyeckme npoLeccsl.
MoHATMe TennoemKoCcTU. MoasapHaa U yaenbHada TeNI0EMKOCTU. Tens10emMKoCTb Npu n3onpoL,eccax.
HanpaeneHue npoueccoB. CTaTUCTUYECKUI BEC MaKpococToaHMA. CyTb HeobpaTMmocTu

Umknmueckmin npouecc. KoapodnumeHT nonesHoro A4encTBnA TENI0BOM MalLMHBbI.

. Llukn KapHo. Teopema KapHo.

11.

BTropoe Havano tepmoguHammkun. dopmynmposkn Knaysuyca n KenbBuHa.
JHTpONKUA CUCTEMBI U ee CBOICTBA. Teopema HepHcTa.
N3meHeHMe SHTpoNMK B TENJIOBbLIX NPOLEeccax.
OcCHOBHOE ypaBHeHWE TEPMOLMHAMUKN. TepMOANHAMUYECKME NOTEHLMANbI
2 cemecTp
CemuHap 1. «k3neKmpocmamuKa»
DNEKTPUYECKU 3apad. deKTpocTaTmyeckoe none. 3akoH KysoHa.

HanpsakeHHOCTb 3neKTpocTaTMyeckoro nons. [puHUMN cynepno3vMumMm  AAA  HanpsKeHHOCTU
3/IeKTPOCTaTUUYECKMX NOSE.

Teopema Maycca Ans 3N1eKTPOCTaTUYECKOTO NOAS.

PaboTa no nepemelLeHMIO 3apaaa B 3NEKTPOCTATUYECKOM MoNe.

MoTeHWMan anekTpocTaTuyeckoro nons. MNpuHUUN cynepnosnumm gas noteHumana.
CBA3b MeXKAY HANPAXKEHHOCTbIO M NOTEHLMANOM.

Ipaduyeckoe npeacraBieHMNE 3/TEKTPUYECKUX NONEN

dneKTpuyeckoe nose B An3eKTpUKe. Monapmnsaumns gUsNeKTPUKa
INEeKTPOEMKOCTb YyeANHEHHOIO NPOBOAHMKA.

KOH,D,EHCGTOp. 3!'IEKT|OOEMKOCTb NA0CKOro, cd)epw-lecr(oro N UnanHgpu4eckoro KoHgeHcaTopa.
CoepguHeHune KOHAEHCATOPOB.

DHeprua 3apaKeHHOro KoHAeHcaTopa.
CemuHap 2. «[TocmoAHHbIU MOK»
dneKkTpUYecKkmnit Tok. Cuna Toka. 3akoH OMa B UHTErpasnbHON popme.
INeKTpPUYECcKoe HanpsaxKeHue.
ConpoTtusneHue NnpoBogHUKa. CoeAnHEHME CONPOTUBAEHUN.

MnoTHOCTb TOKa. 3aKoH Oma B gnuddepeHumansHol bopme.



10.
11.
12.
13.

CropoHHue cunbl. 3C. 3akoH Oma ana HeO4HOPOAHOrO y4acTKa Lenu.
Mpasuna Kupxroda ans pacyeta pa3BeTBAEHHbIX Lenen.
PaboTa 1 MOLHOCTb 31eKTPUYECKOro ToKa. 3akoH [xKoyns-fleHua
CemuHap 3. «MazHUMoOCMamuKa. 31eKmpomMma2HUMHas UHOYKYus. lMepemeHHbIl MOK»

UCTOYHMKM MArHUTHOro NoAA. MH,CI,YKLI,MFI MarHuTHoro nona. EamHuupl n3mepeHunAa. Hal'lpﬂ)KEHHOCTb
MArHUTHOro nonsa. EgnHuubl nsmepeHma.

CunoBsble MHUN MArHUTHOTO NOAA (MUHUM MarHUTHOM WHAYKUMK). 3akoH-Buo-Casapa. MpuHUMN
cynepnosnuum MarHMTHOro nons.

MNOTOK BEKTOPA MHAYKLMN MAarHUTHOro nona. Teopema laycca gna MarHUTHOroO NoONA.

Ll,MpKYJ'IFILI,VIﬂ BEKTOpa MHAYKUMWU MArHUTHOro nond. Teopema O UMPKYIAUMM BEKTOpa MHAOYKUMK
MarHuTHOro nonaA.

Cuna NlopeHua. MNMpasuno onpegeneHma ee HanpasneHna. Cnna Amnepa. Npasuao onpegeneHna ee
HanpaB/aeHuA.

MarHunTtHoe none B BelwecTse. HamarHM4YeHHOCTb.

HanpAXeHHOCTb MarHMTHOro nosAa. MarHuTHaa NPOHMULAEeMOCTb BewecTBa. [uamarHeTuKu w
napamMmarHeTuKku.

deppomarHeTmkun. dusmnyeckasn npmposa ¢eppomarHeTmsma.

3aKOH 3NeKTPOMarHUTHOM nHAyKuum ®apages. MNpasuno fleHua.

flBneHne camonHAyKkunn. MHAYKTUBHOCTD.

MarHuTHasa aHeprua KOHTypa ¢ TOKOM. IHeprua MarHUTHOro Nons.
KonebaTenbHblt KOHTYp. NpeobpasoBaHue sHeprum B KoaebaTeIbHOM KOHTYpe.

HEDEMEHHbIVI TOK. [lonHOe conpoTuBaeHne Lenun nepemeHHOro Toka. ,D,EVICTBYI-OIJ.I,ME 3Ha4YeHuA TOKa
M HanpAXeHua. MOLWHOCTb NPpU NepeMeHHOM TOKe.

CemuHap 4. «3nekmpomazHuUmMHole 807Hbl. Monapusayus ceema»

YpaBHeHuA Makcsenna. DNeKTpoOMarHUTHble BOJIHbI. YpaBHeHuA Makcsenna ana
9NEKTPOMArHUTHbIX BOAH. CKOPOCTb pPaCnpoOCTpaHeHUA 3SNEeKTPOMArHUTHbIX BOAH. JHeprus
3NEKTPOMArHUTHOM BOJIHbI. LLIKana 31eKTpOMarHWTHbIX BOAH. OCOBEHHOCTM  ONTUYECKOro
AManasoHa.

EcTecTBEHHbIN M ﬂOﬂﬂpM3OBaHHbll7‘l cseT. Buapl nonapusayunn. CreneHb nonapusaymnn 4acCtmuyHoO
nonApmM3oBaHHOIO CBeTa.

MonApusauma Npu OTPaKeHUU U NPeNoOMAEHUM CBEeTa Ha rpaHuue pasgena AUSNEeKTPUKOB. Yron
bptoctepa.

[BoiHoe nyyenpenomneHune. YCTPOMUCTBO Npusmbl Hukons.
3akoH Mantoca.

OnNTUYECKM aKTUBHble BellecTBa. BpalleHWe NAOCKOCTM NOASpU3aLMM CBETa MPU MPOXOXKAEHUU
yepes ONTUYECKM aKTUBHYIO Cpeay.

CemuHap 5. «MUHmepdpepeHyusa u dudpakyusa ceema»
MoHATMe nHTepdepeHLMn. NMPUHLMN Cyneprno3nL MK S5 CBETOBbLIX BOJH.

KorepeHTHble M HeKorepeHTHble BOJIHbl. CNOXEeHUE WMHTEHCUBHOCTEW B CAyvyae HEKOTepPEeHTHbIX W
KOrepeHTHbIX KosiebaHui. YcnoBuA ycuaeHus n ocnabneHns cseta B 3aBUCMMOCTM OT pa3HOCTU a3
NHTepdEepPUpPYIOLLMX BOJTH.
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OnNTUYecKuidi NyTb CBETOBOrO Nyda. Cnocobbl M3MEHEHMs ONTUYECKOro MyTU CBETOBbIX BOAH. CBA3b
ONTMYECKOM Pa3HOCTM X04a ABYX BOMH C PasHOCTbIO ¢as. YCA0BMA MaKCMMyma U MUHMMyMa
NHTEpdEPEHLMM B 3aBUCMMOCTM OT ONTUYECKOM PasHOCTU X04a.

Cxema lOHra. Ycnosua HabawogeHusa nHTepdepeHumMn. KoopauHaTbl CBET/bIX M TEMHbIX NOJIOC Ha
3KpaHe.

UHTepdepeHLMa B TOHKMX MJIEHKaX B OTPaXKEHHOM M npoxoasawiem ceete. Cxema 4na HabawogeHun
Koneu, HotoToHa. Paguychl CBETNIbIX M TEMHbIX KOJIEL, B OTPaXKEHHOM M NPOXOAALLEM CBETE.

fiBneHne andpakumm. MNpuHumn MNolreHca-PpeHena. Oudpakuma OpeHens Ha KPyriom OTBEPCTUM.
30Hbl ®peHens.

Ondpakuma dpayHrodepa Ha y3KoW NPAMOAMHENHON wenn. YCIoBUA MaKCUMyMa U MUHUMYMa.
3aBMCMMOCTb MHTEHCMBHOCTM CBETA OT yra Andpakunm.

OndpakumoHHaa peweTtka. OCHOBHble XapaKTEPUCTUKM AUOPAKLMOHHON pelleTKn. Ycnosua
rN1aBHbIX MAaKCUMYMOB U MUHMMYMOB M ,06aBOYHbIX MUHUMYMOB.

3 cemecTp
CemuHap 1. KeaHmosas onmuka
KoadduruneHTbl oTpaxKeHUs, Nor1oLWeH1a 1 NPonycKaHumA.
Tennosoe nsnyyeHne. XapakTePUCTUKN.
Mogaenb abcoNtoTHO YETHOTO Tela. 3aKOHbI TENI0BOrFO U3/y4YeHuUA
f'mnotesa n popmyna MNnaHka. CeAsb dopmysbl [1aHKa C 3aKOHaMM TEMIOBOTO N3/yYEHUA.
3Heprunsa u umnyabc poToHa. [laBneHue ceeTa.
doToaddekT. 3akoHbl poToaddekTa. KpacHana rpaHunua poTtoaddeKTa.

fMnoTtesa JDWHWTENHA WM ero ypaBHeHWe ana BHewHero ¢otosaddekta. Ob6bACHEHME 3aKOHOB
doToadodekTa.

TopMO3HOE PEHTFEHOBCKOE U3/yYeHMeE.
3¢ddekT KomnToHa 1 ero Teopus.

KopnycKkynapHO-BONHOBOM Ayanu3m cCBeTa. (ABNEHMA, NPMBOAALLME K TAaKOMYy MpeacTaBleHuto, U
dbopmybl, CBA3LIBAIOLWME KOPMYCKYAAPHbIE N BOJIHOBbIE XapaKTePUCTUKK CBETA)

CemuHap 2. 3nemeHmbl KBAHMOBOI MeXaHUKU
BosHOBbIe CBOMCTBA YacTuL,. JJIMHA BOMHbI e Bpoiina. IKkcnepumeHTanbHOe NOATBEPKAEHME.
MpuHuMn HeonpeaeneHHocTH Meit3eH6epra. COOTHOLWEHME HeoNpeaeNeHHOCTEN.
BonHoBan ¢yHKLMA M ee CBOMCTBA.
OCHOBHaA 334243 KBAHTOBOWM MexaHUKWU. YpaBHeHue LLpéaunHrepa.
Yactuua B noTeHUuManbHOM ame. KBaHTOBaHMeE 3HepPruu.
MpoxoxaeHWe YacTuLbl Yepes NOTeHUMANbHbIM Bapbep. TYHHEeNbHbIN 3ddeKT.
CemuHap 3. Teopus bopa. U3znyyeHue amoma
MnaHeTapHas moaenb atoma. OnbIT Pesepdopaa. YpaBHeHune Pesepdopaa
MoctynaTbl bopa. Hepgoctatkm Teopumn bopa
M3nyyeHme aToma BO4OpPOAA M BOAOPOAONOA06HBIX CUCTEM.
CnekTpanbHble cepun. Popmyna banbmepa.
OnbIT ®paHKa m lepua

CemuHap 4. Amom 8 KBAHMOBOU MexaHUKe



o vk~ w N

© N O U A W N e

LA A

w ® N o

11.

12.
13.
14.

KBaHTOBbIE YMC/Ia, XapaKTepuaytoLme NoNOMKEHME 31EKTPOHa B aTOMe.

KBaHTOBaHMe 3Hepruun. KBaHTOBaHME MOMEHTa MMMy bCa

CnuH aneKTpoHa. MoNHbI MOMEHT 3/1eKTPOHa.

Cxema aHepreTMYecknx ypoBHel aToma Bogopoaa. Mpasuia otbopa Npu aTOMHbIX Nepexoaax.
3anosHeHWe 3/1eKTPOHHBIX 060/104€K B MHOT03/1EKTPOHHbIX aToMax. MpuHumn Mayau.

CI'IEKprI MHOTO3/1EKTPOHHbLIX aTOMOB. XapaKTepMCqueCKoe n3nyyeHme B peHTreHOBCKOM CneKTpe.
dopmyna Mosnu

CemuHap 5. KeaHmoeasa cmamucmuka. 31eKmponpoeodHOCMb meepobix mes.
MpMHUMN TOXKAECTBEHHOCTM OANHAKOBbIX YacTuL,
B030HbI M pepmUOHbI. TpK BUAA CTaTUCTUKK: Knaccuuyeckan, bose-3iHwTeliHa n Pepmun-Aupaka.
CBobogHble 3neKTPOoHbI. dHeprusa Gepmu.
30HHaA Teopua TBEpPAbIX Ten.
ONeKTponpoBOAHOCTb NOJIYNPOBOAHNKOB. 3aBUCUMOCTb NMPOBOAMMOCTM OT TEMNEPATYpPbI.
CobcTBEHHAA U NPUMECHas NPOBOANMOCTb NOAYNPOBOAHMNKOB.
3NeKTponpoBOAHOCTb MeTa/I0B. 3aBMCMMOCTb COMPOTUB/IEHNS OT TeMNepaTypbl.

fAlBneHue CBEPXNPOoBOAMMOCTM. KBaHTOBaA TEOPUA CBEPXNPOBOANMOCTU.

CemuHap 6. PaBuoakmueHocmeo
CocTaB 1 XapaKTepUCTUKM aTOMHOro f4pa.
AnepHble cnabl. ONUWNTE KBaHTOBbIN MeXaHM3M B3aMMOAENCTBMA HYK/IOHOB B aape.
KanenbHaa n obonoyeyHaa mogenu aapa. Paaunyc aapa.
Macca 1 aHeprus ceasu agpa. YaenbHasa sHeprua ceAsu

fleneHne  pagmoakTMBHOCTM. OCHOBHOM 33aKOH PaAMOaKTMBHOINO  pacnaga. AKTUBHOCTb
PaAMOaKTUBHOIO BELLEecTsa.

Anbda-pacnag. Mpasunna cmeleHUA. 3aKOHbI COXpaHeHUA Npu pacnage. Mpober anbda-vyacTmupl?
TyHHenbHbI 3bdeKT npu a-pacnage. CnekTp a-yacTum,
BeTa-pacnag, ero Buapl. MpaBuna cmeLleHus.

JHepreTMYecKnin cnekTp B-yactmu. N’MnoTesa HeWTPMHO. JIeNnToHbI. JIeNTOHHbIN 3apag,

. Famma-msnyqume, ero ceoicTea. MexaHusm NCNYCKaHNA NAMMa-KBaHTOB A4POM. XapaKTep CMeKTpa

Y-nU3ny4yeHuA.

Mpoueccbl B3aMmoAencTBmA y-KBAaHTOB C BeliecTBoM: $HOTO3dPdEKT, KOMMNTOHOBCKOE paccesHue,
0bpasoBaHMe 31eKTPOHHO-NO3UTPOHHbIX Nap, AAepHbIN poToaddeKT.

fliepHble peakumun. YpaBHeHWe A4epHON peaKkumm. DHEPreTMYecKuii BbIXO, ALEPHON peakLun.
LlenHas peaKkumsa genexuvs. MpuHLMNbI paboTbl A4EPHOM0 PeakTopa U aTOMHOW 60Mbbl.

TepmosaepHan peakumsa. OCHOBHbIE MYTU CUHTE3a AAEP BOAOPOAA B AApa re/nA.



[Mpuioxenune 2

OIIeHO‘{HLIe Cpeacrea AJisi IpoBEeACHUS HpOMe)KyTO‘lHOﬁ aTreCcralnumn

a) [lnanupyemble pe3yJabTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBEdeHUs
MPOMEKYTOYHOM aTTeCTAIMU:

Kog
KOMMNeTeHuMH

NHOMKaTOP AOCTUNKEHUSA
KOMMETEeHLUN

OneHouHble CpesicTBa

OIIK-4: Cnoco0OeH aHamu3upoBaTh (PU3NIECKYIO CYITHOCTH SIBJICHUN W MPOIIECCOB, JICKAIIUX B
OCHOBE (DYHKIITMOHUPOBAHUS MHUKPOIIEKTPOHHOW TEXHUKH, TPUMEHATH OCHOBHBIC (hPM3UUYECKUE
3aKOHBI M MOJICIIN JJTS PEIICHUS 331249 TPOo(heCCHOHATLHOM NeSTeIbHOCTH;

OIlIK-4.1:

AHanmu3upyer
(bU3MYECKYIO0 CYIIHOCTH
SIBJICHUI U MPOLIECCOB

Hepeqeﬂb BOIIPOCOB VI MOATOTOBKH K 3K3aMEHY

1. KunemaTtuka mOCTYNATEIBHOIO  JABHIKCHMS.
Cucrema otcuera. lloHarue paanyc-BekTopa,
CpeHEW 1 MTHOBEHHOW CKOPOCTH M YCKOPEHHUSI.

2. OOpatHas 3amaya MexaHMKH. HaxoxiaeHue
NEepEMEIIEHUsT Tela M [POWICHHOIO  IYTH.
HavansHble ycnoBus.

3. JIBmKeHHE IO OKPYXHOCTH. YTOJ IMOBOPOTA,
yIJoBasi CKOPOCTb U YIJIOBO€ ycKopeHue. CBs3b
YTJIOBBIX U JTMHEWHBIX BEJIUYHH.

4. KpusonuHeiiHOe ABMKeHUE. TaHreHIIMaIbHOE U
HOpMasbHOE ycKkopeHue. [Tomnoe yckopenue. Yroa
MEXJ1y CKOPOCTbIO U YCKOPEHUEM.

5. Ilonarme cunbl u Maccel Tena. Ilpunnun
cynepno3uuu. 3akoHsl HeroToHa.

6. Wmnynbc Tenma. OCHOBHOM 3aKOH JTWHAMHKH
[IOCTYIAaTEJILHOTO JBUKECHMUSL. [Ipumenenue
OCHOBHOTO 3aKOHa JIMHAMUKH.

7. MomeHT wuMIyJbca M MOMEHT  CHJIbI
OTHOCUTENIBHO TOYKM. (OCHOBHOE ypaBHEHHE
JUHAMUKHU BpalllaTeJIbHOTO ABM)KEHUS.

8. Bparenue BOKpyr HEMOABMWXHOM ocu. MOMEHT
MHEPLHUY MaTEepUaJIbHOW TOUKU U TBEPJOro Teja.

9. Pacuer MOMEHTOB WHEpPLUUH MPOCTHIX TEIl.
Teopema Irelinepa.

10. 3akoHBI COXpaHEHHMsS B MEXaHHUKE. 3aMKHYyTas
cucTema. 3aKOH COXpaHEHUs UMITyJIbca.

11. Mexanuueckas pabora. Kunernueckas sHeprus
IIOCTYNATEJIBHOIO  JBWXKEHMs.  Teopema O
KMHETUYECKOW YHEPTUU.

12. 3akoHBI COXpaHEHHWS TIPH  BpaNIATSIHLHOM
JIBkKeHNH. KnHeTnueckast sHEprus BpaIaTeabHOro
JBUXKEHMSI. 3aKOH COXpAaHEHUSI MOMEHTa UMITYJIbCA.
13. KoncepBatuBHble  cwibl.  IloTeHnmanbHas

JHEprus. 3akoH COXpaHECHUA MTOJTHOU
MEXaHUUYECKON SHEPTUH.
14. l'apmonmnueckue  konebaHus.  YpaBHEHUE

rapMOHHYECKHX KoyieOaHWH. AMIUIMTYAa, 4acToTa
1 HadaybHas ¢asa.




Kog
KOMNeTeHumu

NHAMKATOP AOCTUXKEHMUA
KOMMeTeHUumn

OneHouHble CpesicTBa

15. Dueprus FapMOHHYECKHUX Kosie0aHui.
MaremaTtrueckuil 1 GpU3NUECKUN MasTHUKU.

16. DnexTpocTaTHUecKoe TOJNE. DJIEKTPHUYCCKHUMA
3apsj U ero cBoiicta. 3akoH Kyiona.

17. Hampsi>keHHOCTh  3JIEKTPOCTATUYECKOTO  TTOJISL.
[IpyHuMn cyneprno3uuuu AJil  JUCKPETHOIO U
HEIPEPBIBHOTO paclpeiesieHus 3apsiioB.

18. PaGota  »NMEKTPOCTATUYECKOTO  MOJSA MO
MEPEMEILEHUIO 3apsaaa. DHEprus B3auMOJEHCTBUS
3apsnoB. [lorenunan nosms.

19. l'eomeTprueckoe ONMUCAHUE AIEKTPHUECKOTO
nosisi. Teopema ['aycca u TeopemMa 0 LUPKYJIALNU
HANPSKEHHOCTH AJIEKTPOCTATUYECKOTO TIOJISL.

20. Konnencatopel.  IloHsitue  351€KTPOEMKOCTH.
EMKOCTB TIIOCKOT0 KOHEHCATOpa.

21. Coenuuenne KOHJIEHCATOPOB. DHeprus
3apsKEHHOI0 KOHJIEHCaTopa.

22. TlocTostHHBIN 3yeKTpuyYecKuil Tok. 3akoH Oma
JUI OTHOPOJIHOTO yyacTka nend. ConpoTHBICHHE.
CoenuHeHNE CONPOTUBIIEHUI.

23. CTopoHHHE CWIBL. DJICKTPOIBMKYIIAs CHIIA.
3axkoH OMa JJIs1 HEOJHOPOJHOI'O y4dacTKa LENu U
JUIS 3aMKHYTOH LIeTu.

24. PazserBiennsle nenn. [Ipasuna Kupxroda.

25. PaboTa 35eKTpuyecKkoro Toka. MOIIHOCTh TOKA.
3akon J[xoyns-Jlenua.

26. Enunas npupojaa NIEKTPUYECKOTO U
MarHutHoro nosieit. Cuna Jlopenna. Cuita Ammepa.
27. MarHuTHOe TOJ€  JBHXKYILErocs 3apsja.
[TpuHLIHMI CynepHO3ULIMM MarHUTHBIX MOJIEH. 3aKOH
buo-Casapa.

28. 'eomeTpuueckoe OnucaHWe MArHUTHOTO TIOJIS.
[Torok ¥ UUPKYJISAIMS BEKTOpa MarHUTHOM
WHTYKIUH.

29. 3aK0H AIEKTpOMArHUTHOW MHAYKIMKU Dapases.
IIpaBuno JleHna.

30. SIBneHne caMOMHIYKIMHU. VIHAYKTUBHOCTB.
PacuyeT MHIYKTUBHOCTH OECKOHEYHOI'O COJICHOM/A.
DHeprust MarHUTHOTO TOJISL.

31. TepmoIMHAMUYECKHIA " CTaTUCTUYCCKHUU
cnocoObl  omucaHus — MakpocucteM.  Mojenb
UACAJIbHOTO  rasa.  YpaBHEHHME  COCTOSTHUS
UJCAIBHOTO Ta3a.

32. TlonsTne  cTemeHel CBOOOABI  MOJICKYJIBL.
Teopema 0 paBHOpACHpPENEIEHUN DHEPIUU IO
CTEIMEHSIM CBOOOILI.

33. BayTpeHHss Heprus Kak (pyHKIUS COCTOSHUS
cuctemsl. [lepBoe Hauano TEPMOAMHAMUKH.

34. Pabora KaK byHKUIMsA porecca.
N3o0xopuueckuil, n300apuyecKuit "




Kog
KOMNeTeHumu

NHAMKATOP AOCTUKEHMA
KOMMNeTeHUUM

OneHouHble CpesicTBa

MN30TEPMUYECKHUN MTPOLIECCHI.

35. [lonaTue TEemIOeMKOCTH. TemnoeMKOCTb MpH
M30XOPUYECKOM M HM300apUYecKOM Tpoleccax.
[TocTosiHHas anuabatel. AnuabaTudeckuil mpouecc.
36. Bropoe Havajio TEPMOIMHAMHUKH.
®opmynuposku Kinaysuyca u KenbBuna.

37. Huxmaeckuit porecc. Koadpounuent
MIOJIE3HOTO JIEUCTBHUS TEILUIOBOM MauHbl. [y
Kapso.

38. [Ipob6iema HEOOPaTUMOCTH TEIUIOBBIX
MPOIIECCOB. DHTPONHS CHCTEMBI M €€ CBOWCTBA.
Teopema HepHcra.

39. OcHOBHBIE XapaKTEPUCTHKH
3JIEKTPOMATrHUTHON BOJIHBL. IIxamna
9JIEKTPOMAarHUTHBIX BOJIH. OcobenHoctu
ONTUYECKOTO MAIa30Ha.

40. UnTepdepennus CBETOBBIX BOJIH.

KorepentHocts. OnbiT FOHra.

41. Ontuyeckass  pa3HOCTh  XO7a. Ycenosus
MaKCUMyMa U MHHUMYyMa Ipy UHTep(EPEHIIUH.

42. arepdepeHIys B TOHKUX IUIEHKAX.

43. SBnenue nudpakuuu. Audpaxkuus Openens Ha
KpyrjioMm oTBepcTuu. 30HbI Dpenens.

44, lnppakuuss ~ Dpaynropepa  Ha  y3KOH
MPSMOJIMHEHHOM TIENH.

45. lndpakunonHas pemérka.

46. EcTecTBeHHBIN U MOJSPU30BAHHBIN CBET. 3aKOH
Mamntoca.

47. TemmoBoe M3JIyYCHUE Tena. 3akoH
Credana-bonpiiMana. 3akoH cMenieHus BwuHa.
I'unoresa Ilnanka.

48. ®oroapdexr. 3axonsr Cromeroa. Dopmyna
OWHIITENHA.

49. ®oTOHEI. JaBnenue CBeTa.
KopmyckynsipHO-BOTHOBOH Jyanu3M CBETA.

50. Paccestnue (oToHa Ha CBOOOIHOM JJIEKTPOHE.
®opmyna KommroHa.

51. BoHOBBIE CBOMCTBa YacTull. [[TMHA BOJHBI /e
bpoiinsa. OxcnepuMeHTanbHbIE —TMOATBEPKICHUS
runoTessl e bpoiiis.

52. Tllpunnun  HeompeneneHHOCTH. COOTHOIIEHUE
HeonpeneneHHoctet [eizendepra. OcobeHHOCTH
mporecca M3MEPEeHHs B KBAaHTOBOM MEXaHUKe.

53. IInanerapHas mozens aroma. [loctynater bopa.
KBanToBaHue JSHEPIUU BOJIOPOJI0TI0/100HOM
CHUCTEMBI.

54. Uznyyenue  BOJOPOJONOAOOHBIX  CHCTEM.
CriexTpasibHBIC cepuu aToMa BOJIOPO/IA.
O606mennas popmyna banemepa.

55. SIBnenne paanoakTUBHOCTH. OCHOBHOM 3aKOH




Kog
KOMNeTeHumu

NHAMKATOP AOCTUKEHMA
KOMMNeTeHUUM

OneHouHble CpesicTBa

pannoakTHBHOTO pacmana. llocTosiHHas pacmaza.
[Tepuon nomypacnana.

56. CocTaB W XapaKTEPUCTHKH AaTOMHOTO Spa.
Kanensnas monens. Pa3mep sinpa.

57.Macca u oHeprus CBA3M aTOMHOIO SApa.
3aBUCUMOCTh  yJIEIBHOM DHEpPrus CBA3M  OT
MaccoBoro yucia. O6onoueyHas MOACIb sIpa.

58. SnepHble peakuuu. DHeprus peakuuu. Peakiuu
JICJICHUS] ¥ CHHTE3a SIIEP.

OIIK-4.2:

[IpuMmeHsieT OCHOBHBIE
¢bu3nveckue 3aKOHbI JIs
pelieHus 3a1a4y
npodeccruoHaIbHON
JeATEIbHOCTH

IIpumepHbIi BapHaHT HTOr0BOIro
IK3aMEHAIMOHHOI0 TeCTa
1. Paguyc-BeKTOp 4acTHULIBI H3MEHSAETCS 1O 3aKOHY:
- g I
r=>5t+ j+2tk
Onpenenuts: 1) ypaBHEHHE TPACKTOPUU YACTHULIBI,
2) CKOpPOCTh W YCKOPEHHME YacCTHIII B MOMEHT
BpemeHu to=1 c; 3) kacaTenpHOE M HOpMaJbHOE
YCKOPEHHUE TOYKH B 3TOT )K€ MOMEHT BPEMEHH.
2. OmuH MOIb HJEAIBHOIO

OJTHOATOMHOTO Ta3a COBEpIIACT 3 )
nponece 1-2-3. To=100K. Ha *T[
ydacTke 2-3 K Tra3y MOJBOIST oo
KOJIMYECTBO TemIoThl Q23 = L. ,

2,5 k/[»c. Haiigure oTHOIIEHNE
paboTel  A1-2.3, COBEpIIaeMOW Ta30M B XOJ€
mnpoiecca, K KOJUYECTBY TEIUIOTHI Q1-2:3,
MOTJIOMEHHOMY Ta30M.

3. Ha Gapaban paguycoMm R = 15 cM HaMOTaHO HUTE.
K xoHuy HuTH mpuBsizaH rpy3 maccod m = 800 r,
KOTOPBIil ONycKaeTcs ¢ ycKopeHueM a = 1,5 m/c?.
Onpenenute MOMEHT MHEpLIMHU OapabaHa.

4. Crepxenb qiuuHoi 1,5 M u maccoit 10 xr Mmoxer
BpaIaThCsl BOKPYT HEIOABHUKHOM OCH, IIPOXOASIIEH
yepe3 BEpPXHUH KOHEIN CTepkHsI. B cepeauny
CTEpKHs yaapsieT myns maccod 10 r, nmersmas B
TOPU30HTAILHOM HAMpaBJIEHUU CO CKOpocThio 500
M/Cc W 3acTpeBaeT B cTepkHe. Ha kakoil yron
OTKJIOHUTCS CTEpPXKEHb Nocia yaapa?

5. Ompenenute, Npu KakoW TeMmIepaType rasa,
COCTOSIIIETO U3 CMECH a30Ta U KUCIIOpoaa, Haubosee
BEPOSITHBIE CKOPOCTH MOJIEKYJI a30Ta U KHUCIOpOJia
OyIyT OTIMYaThCS APYT OT Apyra Ha Av = 30 m/c?

1. Yemy paBHa paszHocTh (a3 KkojebaHUW ABYX

KOTEPEHTHBIX CBETOBBIX BOJIH, TNPUXOISAIINX B
A

HEKOTOPYIO TOUKY SKpaHa ¢ pa3HOCThIO X0/1a B 7 ?

2. Ilpu unTepdepeHuu ABYX KOTCPEHTHBIX BOJH C

JUTMHOM  BOJHBI 2 MKM  HHTEpP(EpPESHIIMOHHBIN

MUHUMYM  HAOJIOJAeTCsl TpU  PA3HOCTH  XOJa,




Kog
KomneTeHunun

NHAMKATOP AOCTUKEHMA
KOMMNeTeHUUM

OneHouHble CpesicTBa

PaBHOM. ..
1) 0 MxMm; 2) 1 MxwMm; 3) 4 MKM; 4) 2 MKM.

3. ToHkas crekisgHHas IUIACTMHKAa C TOKa3aTejaeM
npenomienud N= 1,5 u

tonmuHoil d = 2 MKM J’ .
[IOMEIIeHa MEXITY m *
aByms  cpegamu ¢ d | n
MOKa3aTeIIMu a

npesomiieHus N1 = 1,2 u
N2 = 1,6. Ha mmacTiHKy HOpMaJIbHO NAJla€T CBET C
mumHONM BomHBI A = 600 mBM. PasHocth Xxoma

uHTep(hepupyIoIUX OTPAXKEHHBIX JTyUel paBHa...
1) 9000 uM™; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM.

4. Onwir KOHra npooautcst B xenrom cere. Kak
U3MEHUTCS  PACCTOSHHE  MEXIy  COCEIHHUMHU
UHTEPPEPEHIIMOHHBIMHI TIOJIOCAMH Ha JKpaHe, eCld
BMECTO KEJITOTO UCTIOIb30BaTh (PHOJIETOBLII cBEeT?

1) yBenuuures; 2) yMEHBIIUTCS; 3)
OCTaHETCS HEU3MEHHBIM; 4) npyroii OTBeT.

5. Ha pauadparmy c KpyribIM OTBEpCTHEM, pajauyc
KOTOpOTro paBeH =1,73 MM majaer miaockasl BOJHA C
A=0,6 mMkM. 3a nuadparmoii Ha paccrosiHuu b=1 M ot
Hee HaxomuTcs dkpaH. YUto Oyner HaOmoOIaThes B
LEHTpE 3KpaHa?

1) TeMHOE MATHO, TaK KaK B OTBEPCTUH YKJIAIbIBAIOTCS
2 30HbI OpeHens;

2) cBemioe MATHO, TaKk Kak B  OTBEPCTUHU
yKI1aapIBaroTcs 5 30H Openeis;

3) cBemioe MATHO, TaK Kak B  OTBEPCTHH
yKiaabiBaroTcs 3 30Hb1 Openens;

4) TeMHOE MATHO, TaK KaK B OTBEPCTUH YKJIaAbIBAIOTCA
4 3061 Openens.

6. Mudpakumnonnas pemerka umeet 400 mTpuxoB Ha
quHe 2 MM.  OHa pacnosnoXxeHa Ha pacCTOSHUU 1 M
0T 3KpaHa. Pemerka ocBemaercs OeilbM CBETOM C
JUIMHOM  BOJHBI KpacHoro cBera 720 HM H
¢uoneroBoro cera 430 wm. Illupuna cnexrpa
IIEPBOIO MOPAJIKA HA DKPAHE paBHa. ..

1) 5.8 cm; 2) 6,1 mm; 3) 3,7 um; 4) 2,6

CM.

7. llpu mageHun cBeTa W3 BO3AYyXa Ha JUAIEKTPHUK
OTPa’KEHHBIH JIyd MOJHOCTBIO MOJIAPU30BAH MPH yIIie
nagenust 60°. Ilpu 3ToM yros npeaoMieHHs paBeH...
1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecam mpu nNpoXoKIE€HUU ECTECTBEHHOI'O CBETA
yepe3 JIBa  NOJSIpU3aTOpa  MHTEHCHUBHOCTh  €ro




Kog,

NHAMKATOP AOCTUKEHMA

OneHouHble CpesicTBa

KomneTeHunun KomneTeHunun
yYMEHbIIaeTcs B 4 pasza, TO yroi MEXKAy TUIOCKOCTSIMHU
IIPOITyCKaHUs MOJISPU3aTOPOB PaBEH. ..
1) 30°; 2) 60°; 3) 45°; 4) 90°.

OIIK-4.3: AHamusupyeT npouecchel | IIpumepsl  IK3AMEHAUUOHHBIX ~ NPAKMUYECKUX

JEeKAIUX B OCHOBE
(YHKIIMOHUPOBAHUS
MHKPO3JIEKTPOHHON
TEXHUKHU

3a0anuil:
1. YacTuna MAacCHhI m,; = 0,1 kr ,

JBIXKYIIAACS CO CKOPOCThIO ¥ = 3 M/c, HCHBITala

YIOPYroe COyJapeHHe C IIOKOMBIIEWCS YacTULIEH
maccel  m, =0,2kr . Omnpenenurs  Kaxkymo

KMHETUYECKYI0 SHEPruio mpruolpena BTopasi 4YacTHIIa,
CCJIM II€pBaA OTCKOYHJIA IO ITPAMBIM YI'JIOM K CBOCMY
[IEPBOHAYAILHOMY HAIIPABIECHUIO.

2. OnpenenuTb CKOPOCTh MOJIEKYJI a30Ta, MPH
KOTOpOil  3HaueHHe  (QYHKIHH  paclpeaesieHus
MakcBemna npu temmeparype T, = 400K Oyzer

TaKUM XK€, KaK U JuIsd Temreparypel T, = 500 K.

3. NneanbHblii OHOATOMHBIM T'a3 COBEPIIAET
LIUKJI, COCTOSIIIMM U3 JIBYX M30XOp U JIByX H30TEPM.
HaubGonpimas v HauMeHblIas TEeMIIEpaTypbl LUKJIA
cocrapisiror T, = 400K wm T,=300K , a
HanOonmpmii o0BeM B 1 = 4,5 pasza MpeBHILACT
HanMeHbIMH. Omnpenennure Kod(QUIHESHT MMOJIE3HOTO
JIEUCTBHSI TAKOTO IIUKJIA.

4. KBagparnas IIPOBOJIOYHAS paMKa
pacroyiokeHa B OJHOM IUIOCKOCTH C JUIMHHBIM
OpsIMBIM TIPOBOJIOM TaK, 4YTO JIBE €€ CTOPOHBI
napajuienbHbl npooay. I[lo pamke u npoBony TEKyT
onuHakoBblie Toku | = 1 xA. Onpenenuts cuty F,
NEHCTBYIOIIYI0O Ha paMmKy, ecid Oiwkaiimas K
MIPOBOJY CTOpPOHA PaMKH HaXOAMUTCS HAa PACCTOSIHHH,
paBHOM €€ JUIMHE.

5. Konmmsr HEIH, COCTOSIIEH 3
IIOCJIEZ0BATENbHO BKIIIOYEHHBIX KOHIECHCATOpAa U
akTuBHOTro compotruBieHuss R = 110 Owm,

MOJACOCAUHUIN K TEPEMEHHOMY HAIpPSHKEHUIO C
aMIuTy1HpIM 3HaueHueM Um = 110 B. Ilpu stom
aMIUTMTY/Ia YCTaHOBUBIIETOCS TOKa B 1ienu Im = 0,50
A. Haiitu pa3HOCTh (ha3 MEXITy TOKOM H T10/1aBa€MbIM
HaIpPSKECHUEM.

6. [Tydok ecTecTBEHHOIr0 CBETa MAJaeT HA CUCTEMY M3
JIBYX MOCJIEI0BATEILHO PacONI0KEHHBIX
MOJIIPU3aTOPOB,  YroJd  MEXIy  IUIOCKOCTSMU
IPOIYCKaHUs KOTOPBIX COCTaBJISIET 30°.
Koad¢uiimeHnt mornomeHus MepBOro MoJspu3aTopa
coctaBisier 10%, a Broporo — 20%. Kakas dgacTh
MHTEHCUBHOCTH  CBETa  MpOMIET  4Yepe3 3Ty
ONTUYECKYIO CUCTEMY?




0) Ilopsinok mnpoBeeHUs] NMPOMEKYTOYHOH aTTeCTALMHU, NOKa3aTeJld M KPUTePHH
OlLICHMBAHUSA:

IIpomexxyTouHass arrecranys 0 AUCIMIUIMHE «DPU3MKa» BKIKOYACT TEOPETUYECKUE
BOIIPOCHI, TO3BOJISAIOLINE OLICHUTh YPOBEHb YCBOCHUS 00YyYalOUMMUCS 3HAHUH, U MPAaKTUYECKUe
3aJlaHus, BBISBIIIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOIUTCS B popme
JBYX DK3aMCHOB.

DK3aMeH 10 JaHHOW JHMCUMIUIMHE TPOBOJWUTCS B NMHCBMEHHOW W yCTHOW (opme 1o
9K3aMEHAIMOHHBIM OnjieTaM, KOTOpbIE BKJIIOYAIOT TEOPETUUECKUE U IPAKTUYECKHE 3a/1aHusl.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 06ayuioB) — 00ydYalOUIMiACs JEMOHCTPUPYET BBHICOKHN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIyOOKOoe 3HaHue
y4eOHOro Marepuaja, CBOOOJHO BBINOJHIET IMPaKTUYECKHE 3aJaHusi, CBOOOJHO OIEpUpYET
3HAHUSMH, YMEHHUSIMH, IPUMEHSIET UX B CUTYalUsSIX MOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 0amia) — oOyyarouiuiicst 1eMOHCTPUPYET CpedHHU ypOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIMI: OCHOBHBIC 3HAHUS, YMEHHMS OCBOCHBI, HO JIOIMYCKAaIOTCS
HE3HAYNTENbHBIC OMMOKH, HETOUHOCTH, 3aTPYAHEHHUS TIPU BHIIOJTHEHNUH TIPAKTHUECKUX 3aJaHHH,
NepeHoce 3HAaHUM U YMEHHI Ha HOBbIE, HECTaHIapPTHBIE CUTYAlIUH.

— Ha OIICHKY «YyIOBJETBOPUTEJbHO» (3 Oamia) — oOydYarouuiicss ITEeMOHCTPUPYET
MIOPOTOBBIM YpOBEHb C(OPMHPOBAHHOCTU KOMIIETEHIMHA: B X0Jle¢ KOHTPOJBHBIX MEPONPUSATHHA
JIOITyCKAIOTCS OIIUOKH, TPOSBISACTCS OTCYTCTBHE OTHCIBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00yyaroIMNCs HUCHBITHIBACT 3HAYUTEIbHbIC 3aTPYAHEHUs NPU ONEPUPOBAHUM 3HAHUAMU U
YMEHHUSIMU TIPH UX TIEPEHOCE Ha HOBBIE CUTYaIINH.

— Ha OIICHKY «HeyI0BJIeTBOPUTEJIbHO» (2 0asuia) — 00yyaromuiicss JeMOHCTPUPYET 3HAHUS
He Oosee 20% TEOPETHUECKOTO MaTepHasia, JMOMYCKAeT CYIIECTBEHHBIC ONIMOKHU, HE MOXKET
MOKa3aTh WHTEJUIEKTyallbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY/AOBJIETBOPUTEJbHO» (1 Oamn) — oOydarommuiicsi HE MOXKET TMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHMS HWHPOpPMAlMU, HE MOXKET I0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



