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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3nku

[IpoTtokom or 20 1. Ne

3aB. kadeapoii JAM. loarymmx

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu kadeapel DOu3nku

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii .M. donaryumx

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKU

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrymm{

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM rojy Ha 3acenanuu kadeapel Du3nuku

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKH

IIporokom ot 20 . Ne
3aB. kadeapoii JAM. Jonrymux

Pabouas nmporpamMma rnepecMoTpeHa, 00CykeHa 1 o00peHa s peanu3aruu B 2031 - 2032
ydueOHOM Tojy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 . Ne

3aB. xadenpoii I[.M.ﬁonrymml




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

I{eabr0 OCBOCHUS TUCIUILINHBI « DU3HKay SBISETCS (POPMUPOBAHKE Y O0YUAFOIITUXCS
CIIOCOOHOCTH IIPUMEHSITH OCHOBHBIC 3aKOHBI KJIACCHUSCKOW U COBPEMEHHOM (DU3HMKHU IS
aHanu3a (GU3NYCCKUX SBJICHUI U IIPOIIECCOB, MX (POpMaIU3aALMK K PEIICHUS 33/1a4 C
ITOMOIIIbIO COOTBETCTBYIOIICTO (PU3UKO-MATEMAaTHICCKOTO almapara, a Tak)ke YMEHHUS
paboTtath ¢ 000pyI0BaHKEM, 00pa0aTHIBATH U MPEACTABIIATH JaHHBIC U3MEPCHHH U JIeIaTh
000CHOBAaHHBIE BHIBOJIBI.

2 MecTo TUCHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmal

Jucnurmmmaa @u3nKa BXOJUT B 0053aTEIbHYIO YacTh YU4€OHOr0 IIaHa
00pa3oBaTeNbHON MPOTPAMMEL.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

3HaHus B 00J1aCTH CIEAYIOMUX YUeOHBIX peameToB «Dusukay, «MaremaTukay,
«udopmarrka» Ha 6a3e cpemHero (IMOJHOr0) 001Iero 00pa3oBaHus.

3uanus (yMEHUs, BIA/ICHNUS), TOTyYCHHbIE PU U3yUYEeHUU JAHHON JUCIUTUIUHBI
OyIyT HEOOXOUMBI [T U3YUCHHUSI TUCIUTUINH/TIPAKTHK:

MaremaTuyeckui aHain3

Teopust BEpOATHOCTEMN, MATEMATUYECKAS] CTATUCTHKA

DIIEKTPOHUKA U CXEMOTEXHHKA

3 Komnerenunu odyyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUA

AUCHUIIMHBI (MOAYJsl) ¥ IUIAHUPYEMble Pe3yJIbTAThbI 00y4eHus

B pesynbrare ocBoeHUsT AUCHUIUTHHBI (Moayns) «Duzuka» oOydaronuuics J0IKeH
00J1a/1aTh CJICTYOIIMMHA KOMIICTCHITHSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-4 Cniocoben aHanu3upoBaTh GU3HUECKYIO CYITHOCTh SIBICHUN U TIPOIIECCOB, JISKAIUX
B OCHOBE (DYHKIIMOHHPOBAHUS MUKPOIICKTPOHHON TEXHUKH, TPUMEHSITH OCHOBHEIC
(bu3UYeCcKre 3aKOHBI U MOJICIIN JUTsl peleHus 3a/1a4 TPodhecCHOHATbHON eI TENhHOCTH,

OI1K-4.1 AHanm3upyeT GU3NIECKYIO CYIITHOCTD SBJICHHUM U MPOIIECCOB

OIlK-4.2 [TpumeHnsieT OCHOBHBIE (PU3NYECKUE 3aKOHBI AJIs PEeLICHUS 3a1a4
po(hecCHOHALHOM e TeIbHOCTH

OIIK-4.3 AHanM3upyeT MPOIECCHI JIeXkKAIIUX B OCHOBE (PYHKIIMOHUPOBAHUS
MUKPO3JIEKTPOHHON TEXHUKHU




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 8 3a4eTHBIX eIUHMI] 288 aKkaj. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 181,9 akaz. yacos:

— ayautopHas — 176 akaj. 4acos;

— BHeayAuTOpHas — 5,9 akajl. 4acos;

— camocTosTenbHas pabota — 70,4 akas. 4acos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

d)opMa arTeCTaluuy - 3a4€T, OK3aMCH

Paznen/ rema
JUCIUATIITUHEI

Cemectp

AynutopHas
KOHTakTHas paboTa
(B akaz. yacax)

Jlek.

11a0.
3aH. 3aH.

IPaKT.

CamMmocrogreabpHas

paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TeKylero
KOHTPOJISI
yCIIEBAEMOCTH U
MPOMEKYTOUHOU
aTTecTaluu

Kon
KOMIICTCHIIHH

1. Mexanunka

1.1 Kunemaruka
MOCTYNaTeIbHOTO 1
BpAIaTEILHOTO IBIKEHUS

3 2/21

- IOATOTOBKA K
CEMUHApCKOMY U
MPAKTHIECKOMY
3aHATUIO
(npopabotka
JeKIHK);

- perieHue
WHIVBHIYTBHBIX
3amad;
CaMOCTOSITENBEHOE
U3ydeHHe
yueOHOil u
HaYy4HOM
JIUTEPATyPHI;

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

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

1.2 Ilnnamuka
MOCTYIATEIBHOTO U
BpaIIAaTEIbHOTO JBUKCHUS

3 4311 | 42U

- OATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPAKTHIECKOMY

3aHATHIO
(popaboTtka
TeKIuh);

- IOATOTOBKA
oTdYeTa Mo
71a00paTOPHBIM
pabotam;

- pereHne
VHIUBHIYTBHBIX
3amad;
CaMOCTOSITENBEHOE
n3y4yeHue
y4eOHOI n
Hay4HOU
JIUTEPATyPhI;

- maboparopHas
pabota Ne 3, Ne 4;
- IpOBEpKa
HHIMBUTYaTbHBIX
3agau Ne 3
- cemuHap Nel;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




1.3 3aKoHBI COXpAHEHUS B
MEeXaHHKe

411

4211

31

- TIOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHIECKOMY

3aHATHUIO
(npopaboTka
JIeKIHK ),
- IOATOTOBKA
oTdeTa o
1a60paTOPHBIM
pabotam;
- perieHne

HMHIUBHIYJTBHBIX

3amad;

CaMOCTOSITETIbHOE

U3y4eHHUE
y4eOHO 1
HAay4YHOU
JIATEPaTypPHI;

- naboparopHast

pabora Ne 1;

- -TIpoBEpKa

WHIUBUAYaITbHBIX
3aga4 Ne 4;

- cemuHap Ne2;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

1.4 Mexannueckue
KO0JIeOaHHS U BOJIHBI

4/11

6/11 3

- IOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUIECKOMY
3aHSITHIO
(popaboTka
JIeKIHK);

- IOATOTOBKA
oT4eTa 1o
nabopaToOpHEIM
paboram;

- peuieHue
UHANBUAYAJIbHBIX
3a1ay;
CaMOCTOSITETTEHOE
n3ydyeHue
yueOHOil u
Hay4HOM
JIUTEPATyPHI;

- 1abopaTopHbIe
paboter Ne 5, Ne 7
- -TIpOBEpKa
HWHIANBUAYAJIbHBIX
3a7a4 Ne 5, Ne 6;
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Wroro no pazneny

12

12/51

16/7T1 | 12,1

2. MonekynsipHas GU3HKa H
TEPMOJIMHAMUKA

2.1 MonexynsipHo-
KWHETUYeCKask Teopus 1
OCHOBBI CTATHCTHYECKON
¢huzukn

6/11

4/11 3

- [ToaroroBka k
nabopaTopHOMY,
CEMHHApCKOMY H
MIPAKTHYECKOMY
3aHATHIO;
-TIOATOTOBKA
oTyera 1o
nabopatopHoi
pabore;
-peeHue
WH/IMBUAYJIbHBIX
3ajay;
CamocrosTenpHOe
U3yueHHe
y4eOHOU 1
Hay4HOU
JIUTEPATypPHl;

-nabopaTopHast
pabora Ne 11;
-IpoBepKa
WHIUBHUAYaITbHBIX
3aga4 Ne§, Ne 9
-cemuHap Ne 4

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

2.2 TepmonuHamMuKa

721

6/21 3

- IOATOTOBKA K

- 1abopaTopHbIe

OIIK-4.1,




3aHSTHIO
(mpopaboTka
JIeKIni);
- OATOTOBKA
oTyera o

paboTam;
- pelienue

3ajauy;

u3ydeHue
yueOHOH U
HAyJHOU
JUTEPaTyPHI;

nabopaTopHOMY,
CEMHHApPCKOMY U
MIPAKTUYECKOMY

11a00paTopHBIM

WHAWBHTY AIbHBIX Ne 12;

CaMOCTOATCIIbHOC

pabotsr Ne 14, Ne
15

- -TIpOoBEpKa

WHUBUAYTbHBIX

3amad Ne 10, Ne 11,

- cemuHap Ne 5;

OIIK-4.2,
OIIK-4.3

Hroro o pazneny

10 | 13/31 | 10/31

3. DeKTpOMarHeTu3M

3.1 DnekTpocTaTuka

3/0,51 | 411

- TIOJITOTOBKA K
1a60paTOpHOMY

[IPaKTHYECKOMY
3aHATHIO
(mpopaboTtka
JIEKIINH);

- MOATOTOBKA
oT4era o
1a00paTOPHBIM
pabotam;

- peleHne

3a/a4;
CaMOCTOSITENILHOE
U3yueHHe
yueOHO#t 1
Hay4YHOU
JUTEPATYPHI;

CEMHMHApCKOMY U

HWHAUBUIYAJIbHBIX

s

- 1abopaTopHas
pabora Ne 21, 26
- -TIpOBEpKa
WHIUBHUAYaITbHBIX
3aga4d Ne 1, 2
- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

3.2 IToCTOSTHHBIH TOK

3/11

2/11

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PaKTHIECKOMY
3aHATHIO
(mpopaboTka
JIEeKINN);
- MOATOTOBKA
oTyera o
71a00PaTOPHBIM
paboram;
- pereHne
WHIANBUAYAJIbHBIX
3ajad;
CaMOCTOSITETbHOE
n3ydeHue
y4eOHOit 1
Hay4YHOU

- naboparopHas
pabota Ne 24

- IpOBEpKa
WH/IMBUTY AJTbHBIX
3amad Ne 3,
- cemuHap Ne 2;

JUTEPaTypbl;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




3.3 Maraurocraruka

2/11

2/11

- IOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPaKTUYECKOMY

3aHATHIO
(npopaboTka
JIeKIHK ),

- IOATOTOBKA
oTyera 1o
1a00paTOpHBIM
paborawm;

- pelieHue
HMHIUBHIYATBHBIX
3amad;
CaMOCTOSITENbHOE
U3yUYCHHE
y4eOHOI 1
HaY4HOMH
JIUTEPaTypPHI;

- 1aboparopHas
pabora Ne 28
- MpoBepKa
VHIUBHY ATBHBIX
3ama4q Ne 4,
- cemuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

3.4 DneKTpoMarHUTHAS
HHITYKIUSL.
OneKTpOMarHuTHbIE
konebanust. IlepeMeHHbIIH
TOK

3/0,71

2/11

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MPAKTHIECKOMY

3aHATHIO
(popaboTka
JIeKIHK);

- IOJITOTOBKA
oT4eTa 1o
nmabopaToOpHEIM
pabotawm;

- perieHne
WHMBUTYATbHBIX
3azad;
CaMOCTOSITENEHOE
n3y4YeHUe
y4aeOHOU 1
HAay4YHOU
JIUTEPATYPHI;

- nabGopaTopHas
pabota Ne 27, 28
- poBepKa
MHIUBHIYTBHBIX
3aga4d Ne 5, Ne 6,
- ceMuHap Ne 3;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Wroro no pazneny

14

11/3,2
)44

10/41

16

Wroro 3a cemectp

36

36/11,2
)4

36/1411

34,1

3a4€T

4. BoyiHOBas OnTHKA

4.1 DnexTpoMarHuTHOE
noJie. DNeKTPOMarHUTHbIE
BoJIHBI. BostHOBas mpupona
cBera.

- OJATOTOBKA K
CEMHHAPCKOMY H
MPAaKTUYECKOMY

3aHATHIO
(npopabotka
TEKIuh);

- perieHne
VHIUBHIYTBHBIX
3a1ad;
CaMOCTOSITEIIBHOE
U3yUYCHHE
y4eOHOU 1
Hay4HOU
JIUTEPATypHl;

- IpOBEpKa
WHJIUBULY aJIbHBIX
3aga4 Ne 7;

- cemuHap Ne 4;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.2 B3anmoeicTBHE CBETa

2/11

2/0,91

52

- IOAT'OTOBKA K

- nabopaTopHasi

OIIK-4.1,




¢ BemectBoM. [lomspuzarus
cBeTa

nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHIECKOMY
3aHSTHIO
(mpopaboTka
JIeKIni);
- IOJITOTOBKA
oTyeTa 1o
11a00paTopHBIM
paboTam;
- pereHne
WHIUBUAYaIbHBIX
3amad;
CaMOCTOSTEIbHOE
u3ydeHue
yueOHOH U
HAyJHOU
JUTEPaTyPHI;

pabora Ne 35

- IpoBepKa
WHUBUAYTbHBIX
3ama4 Ne 8,
- cemuHap Ne 4;

OIIK-4.2,
OIIK-4.3

4.3 NnrepdepeHius cBeTa

2/11

- IOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
NPaKTUIECKOMY
3aHATHIO
(mpopabotka
TIeKIni);

- OATOTOBKA
oTyera o
112a00paTOpHBIM
paboram;

- peueHue
WHIANBUAYAJIbHBIX
3ajad;
CaMOCTOSITETTEHOE
n3ydyeHune
yueOHOH U
Hay4YHOU
JIUTEPATyPHI,

- naboparopHast
pabota Ne 32
- IpoBepKa
HWHANBUAYAJIbHBIX
3ajma4y Ne 9,
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.4 udpakus ceeta

2/11

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHYECKOMY
3aHSITHIO
(mpopaboTka
JIEKIINH);
- MOJITOTOBKA
oTyeTa 1o
1a00paTopHBIM
paboram;
- perieHne
WHIUBHAYaITbHBIX
3amad;
CaMOCTOSTETbHOE
U3yueHHe
y4ueOHOM 1
Hay4YHOU
JIMTEPATYPHI;

- 1abopaTopHas
pabota Ne 34

- IpoBeEpKa
WHIUBHUAYaTbHBIX
3amad Ne 10,
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

HWroro no pazaeny

10

6/31

6/0,91

13,2

5. KBaHTOBas onTuka




5.1 KBanToBas onTuka.
DKCIIepUMEHTAILHOE
MOATBEPKICHUE KBAHTOBOM
MIPUPOJIBI CBETA

2/0,5U1

2/0,5U1

- IOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MIPaKTUYECKOMY

3aHSTHIO
(mpopaboTka
JIeKIni);
- IOATOTOBKA
oTyeTa 1o
11a00paTopHBIM
paboram;
- peleHue

WHIUBUAYaIbHBIX

3amad;

CaMOCTOSITETIbHOE

U3yueHHue
yueOHoil 1
HaY4YHOU
JUTEPaTyPHI;

- maboparopHast
pabora Ne 36, Ne 37
- IpOBEpKa
WHUBUAYITbHBIX
3amaa Ne 1,2, 3

- cemuHap Ne 1;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Wroro no pazneny

2/0,51

2/0,51

6. KBanToBas usrka u pusuka
aroma

6.1 DieMeHTBI KBAaHTOBOM
MEXaHUKH

1/0,5U1

2/0,91

- IOATOTOBKA K
1a00pPaTOpPHOMY,
CEeMUHAPCKOMY U
NPaKTUIECKOMY
3aHATHIO
(mpopaboTka
TIeKINN);

- OATOTOBKA
oTyera o
11a00PaTOPHBIM
paboram;

- pereHne
WHIUBHAYaITbHBIX

3ajad;
CaMOCTOSITETTEHOE

HU3y4yeHue
yueOHOH U
Hay4YHOU
JIUTEPATyPHI,

- maboparopoHas
pabora No 41, 42
- IpoBEpKa
WH/IMBUTy AJTbHBIX
3agad Ne 4,5, 6
- cemuHap Ne 2;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

6.2 ®dusnka aToma

/11

2/11

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO
(mpopaboTka
JIeKINR);
- MOJITOTOBKA
oTYeTa 1o
71a00PaTOPHBIM
paboram;
- perieHne
WHIUBHAYaITbHBIX
3ajay;
CaMOCTOSTETbHOE
n3ydyeHue
y4eOHOit 1
Hay4HOU
JIUTEPATYPHI,

- 1abopaTopHas
pabora No 41, Ne 42
- IpoBEpKa
HHIUBUTyaIbHBIX
3ama4g Ne 7

- cemuHap Ne 3, 4;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




6.3 KBaHTOBasi CTaTUCTHKA.

TBEPAOTO TEJIa.

OneMeHTH! PU3UKH 2

2/11

- IOJITOTOBKA K
nabopaTopHOMY,
CEMHHApCKOMY H
MPaKTUYECKOMY

3aHATHUIO
(npopabotka
JIeKIHK ),

- IOATOTOBKA
oTyera 1o
1a00paTOpHBIM
paboTam;

CaMOCTOSITENEHOE

n3y4yeHue
y4eOHO u
Hay4yHOU
JIUTEPATYPHI;

- 1aboparopHas
pabora Ne 44
- cemuHap Ne 5;

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

HWroro no pazneny

15

4/2,51

5/1,91

7. ®uznka sapa 1 SIeMEeHTapHBIX
YaCTHI]

7.1 ®usnka aTOMHOTO Aapa.
PaanoakTuBHOCTH

511

3/0,61

3,9

- MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHATHIO
(popaboTka
TeKIui);

- TIOJITOTOBKA
oT4eTa Mo
71a60paTOPHBIM
pabotam;

- perieHne
WHIVUBHIYJTBHBIX

3amad;
CaMOCTOSITEBHOE

H3y4yeHue
yueOHOil u
HAay4YHOU
JIUTEPATyPHI;

- 1aboparopHas
pabora Ne 51, 53
- mpoBepKa
UHANBUAYAJIbHBIX
3aga4d Ne 8,9, 10
- cemuHap Ne 6;

OIIK-4.3

7.2 ®usuka 1eMeHTapHbIX
YaCTHIL U COBPEMEHHas
KapTHHA MUpa

1/11

8,2

- OATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MPAKTUYECKOMY
3aHATHIO
(npopabotka
JIeKIHK ),
- IOJIrOTOBKA

oTYeTa 1o
1a60paToOpHBIM

paborawm;

- perieHue
HHIUBUTYaTbHBIX
3a1ad;
CaMOCTOSTEIEHOE

H3y4YCHUE

y4eOHO u

Hay4HOM

JIMTEPaTyphl;

- 1aboparopHas
pabora Ne 51, 53
- MpoBEpKa
VHIUBHIYTBHBIX
3aga4d Ne 8, 9, 10
- cemuHap Ne 6;

OIIK-4.3

HWroro o pazneny

5/11

4/1,611

12,1

Hroro 3a cemectp

34

17/7T1

17/4,9

36,3

OK3aMCH




)4

Hroro no JUCHUITIIINHE

70

53/18,2
144

53/18,9
144

70,4

3a4€T, OK3aMCH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

B nponecce npenogaBanus AUCHUIIUHBL « PU3UKa» TPUMEHSIOTCS TPAJULIMOHHAA U
MOJ1yJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Hcnonb3yroTes clieAyromue BUAbl JSKIH:

BBOJIHAs JIEKLMS — B HayaJle Kypca U B HayaJle KaXJ10ro cemectpa (BBOJIHBIN OJIOK B
COCTaBE JICKITUH);

Jekuus-uHGopManus — B 3ToH GpopMe u3naraeTcss OCHOBHAs 4aCTh MaTepUana;

0030pHas JIEKLUS — B 3aKIFOUYUTEIIbHON YaCTH U3YUYEHUS AUCLHUILINHBI, TOCBSILEHHON
COBPEMEHHOM (hU3UYECKON KapTUHE MUPA, a TAKXKe IIPU CUCTEMATH3alMK U 00001eHUH
OT/EJIbHBIX Pa3/eyioB;

po0JIeMHast JIEKLIHS — UCTIONIb3YETCs KaK 3JIEMEHT B COCTaBe JIEKLIUH, KOT'1a Iepes
CTYAICHTaMM CTaBUTCS HEKOTOpas MmpolieMa U IpeyiaraeTcsi HAalTH MOAXO0bl U IyTH K ee
peLLIEHHIO;

JEeKLMI-KOH(PEPEeHIHs — HAyYHO-TIPAaKTUYECKOE 3aHATHE C CUCTEMOM JIOKJIa/I0B Ha
3aJJaHHbIC TEMBI, IOITOTOBJICHHBIX CTYACHTAMH.

JCKIHSI-BU3YIIN3ALUS — JIEKIIUU C TPUMEHEHHEM (PU3UIECKUX JTEMOHCTPAIHA C
0O0BSICHEHUEM MTPOUCXOISIINX SIBICHHUH, @ TAK)KE KOMIBIOTEPHBIX CUMYJISIIIUI U y4eOHBIX
(bUIHMOB.

Bce Buibl nekuuii IpoBOAATCS € UCIOIb30BAaHUEM MYJIbTUMEIUNHOTO 000PYOBAHHUS.

B xoze mpakTHYecKUX 3aHATHIA, KPOME TPATUIIMOHHOTO OOBSICHEHHS ITPETI01aBaTeNIeM
y JI0CKH, UCHOJIb3YETCsl OIEpexkarollas CaMOCTOsATENbHAsl paboTa CTYJEHTOB, KOT1a UM
3apaHee pa3JaroTcs OTIENbHbIC 33]]a4i, B KOTOPBIX OHH JIOJKHBI Pa300paThCs
CaMOCTOSITENIbHO U 00BACHUTH UX pellieHue rpymnmne. Kpome Toro, npakTukyercs npooieMHoe
o0y4yeHne, pa3BUBAIOIIEE NCCIICAOBATENLCKIUE HABBIKM CTYICHTOB U TMIO3BOJISIONIEE UM TIO
PYKOBOJICTBOM TIPENOIaBaTessl HAWTH IyTH PEUICHUS 3a0a4l UM TPOOJIEMBI.

CeMuHapcKue 3aHITHS BKIIOYAIOT B Ce0sl TAKME METOBI 00YUYEeHHUs, KaK yueOHas
JUCKYCCHSI, B XOJI€ KOTOPOH CTYJEHTHI U3J1araloT CBO€ MHEHHE U OOMEHHUBAIOTCS B3IJIsIIaMU
Ha IpobiieMy, IBpUCTHYECKas Oecesla, CTUMYJIHNPYIOIIas KOJUIEKTUBHOE MBILUIEHHUE U
COBMECTHBII MOMCK OTBETA Ha COPMYJIMPOBAHHBIN BOIIPOC MM 3a/1ady, a TAKXKe
WHIMBHIyaTbHOE 00ydeHHe, KOTJa CTy/ICHTaM BBIJAIOTCS 3aJaHHsI C YIETOM UX
WH/IMBUYaTBHBIX OCOOCHHOCTEH.

[Tpu npoBeneHnu 1abOpaTOPHBIX 3aHATUH MpPaKTUKyeTCs paboTa B komaHae (2-4
4esioBeKa) U ucrosb3oBanue I T-MeronoB a1 00paboTKy pe3yIbTaToB Ja0OPATOPHBIX padoT.

6 YueOHo-MeTOAMYECKOE OOecieyeHHe CAMOCTOATEIbHONH PaGoThI 00yYaromuxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHU N 1.

7 OueHO4YHbIE CPEICTBA VISl IPOBEeHUsI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTeyeHne TUCIHIIHHbI

a) OcHoBHasi IMTEpPaTYypA:

1.demumuenko, B. M. ®uszuka : yueonuk / B.W. Jemuauenko, 1.B. Jlemunuenko. —
6-e u3n., mepepad. u gorn. — Mocksa : UHOPA-M, 2018. — 581 c. + Jlom. marepuaibl
[DnekTponHbIi pecype; Pexxum gocryma: https://new.znanium.com]. — (Beiciee
obpaszoBanue: bakamaspuar). - ISBN 978-5-16-010079-1. - TekcT : anekTponHsbrii. - URL:
https://znanium.com/catalog/product/927200 (nara obparenus: 28.10.2020). — Pexum
JOCTyTa: 1O MOJITUCKE.



2.Ky3nenos, C. . ®usuka. BonHoBas ontruka. KBaHTOBasi mpupo/ia U3Ty4YeHHUS.
DneMeHThI aTOMHOU U siepHOn pu3uk : yued. mocodbue / C.U. Ky3nenos, A.M. Jlunep. — 3
-e u371., nepepad. u qomn. — Mocksa : ByzoBckuii yueonuk : UHOPA-M, 2019. — 212 c. -
ISBN 978-5-9558-0350-0. - Tekct : anektponHsIii. - URL:
https://znanium.com/catalog/product/1002478 (nata oopamenus: 28.10.2020). — Pesxum
JOCTyTa: 1O MOJIITUCKE.

3. Ky3nenos, C.1. ®uzuka: OCHOBBI JIEKTPOAMHAMUKHU. DJICKTPOMArHUTHbIC
KoJiebaHus U BOJHBI : yueO. mocodue / C.U. Ky3nernor. — 4-e uza., ucnp. u 1om. —
Mocksa : By3oBckuit yueonuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6
(BysoBckuii yueouuk) ; ISBN 978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-
101657-2 (MH®PA-M, online). - Tekcr : anekTponnsiii. - URL:
https://znanium.com/catalog/product/424601 (nara obparienus: 28.10.2020). — Pexum
JOCTyTa: 1O MOJIITUCKE.

4. Ky3nenoB, CU.®u3uka: Mexannka. MexaHnuecKkue KoeOaHus ¥ BOJHBI.
Monekynsipras ¢pusuka. Tepmoaunamuka : yue0. mocodue / C.U. Ky3nenos. — 4-e usn.,
ucrp. u gon. — Mocksa : By3osckuii yueonnk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-
9558-0317-3 (By3oBckuii yueOnuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/412940 (nata obpaiueHus:
28.10.2020). — PexumM JOCTYIIA: 110 HOIIMKCKE.

0) lonosiHuTeILHASA JINTEPATypa:

1. Uponos, N.E. 3anauu no obuieit pusuke [Tekcr] : yuebd. mocodbue / U.E. Mponos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: mi. — (YuebHuku a1 By30B. CrenuanbHas
nuteparypa). — ISBN  978-5-8114-0319-6.

2. YeptoB, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocodue / A.I'. Uepros, A.A.
BopobbeB. — 8-¢ uz ., nepepad. u gom. — M. : @uzmatiur, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. ®u3uKa TBEpPAOTro Tella, aToMa U aTOMHOTO siipa [ DJIEeKTPOHHBIN pecypc] : yueOHoe
nocobue [ By30B] / C.A. Byrakos [u 1ip.] ; MarHUTOropckuii roc. TEXHUYECKUI YH-T HM.
I'. . Hocoga. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 3arm. ¢ TuTy:1. skpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

B) MeToauvecKkue yKazaHus:

1. Mexanuka. MonekynsipHasi (pu3HuKa U TepMOJUHAMUKA [ DIEKTPOHHBIN pecypc] :
naboparopusrii npaktukyM / E. H. Acranos, 3. H. botuesa, JI. C. JlomkeHnkosa u jp. ;
MI'TY. - Marautoropck : MI'TY, 2016 - Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. Beuepkun, M. B. DnekTpocTaTuka 1 MOCTOSHHBIA TOK [ DJIEKTpOHHBIN pecypc] :
npaktukyMm / MI'TY, Uu-1 sHepreTuku u aBToMatuku, Kad. ¢pusuku. - MarHuToropcex :
MI'TVY, 2012. - Pexxum nocryma:. https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

3. 10. U., CaBuenko. [lepeMeHHbII TOK [DNEKTPOHHBIN pecypc] : 1TabopaTopHbIi
npaktukym / FO. U. CaBuenko, O. H. BoctpoknytoBa, H. U.Mumenesa ; MI'TYV. -
Maruutoropck : MI'TVY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

4. ®usnka TBepJO0ro Teia, aTOMa U aTOMHOTO sijipa : yueOHoe mocodue [11st By30B] /
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. Hocosa. - Marnuroropck : MI'TY um. I
N. Hocoga, 2019. - 3aru. ¢ Tutyi. skpana. -Coxaepx.: Jlaboparopusie padotsl. - ISBN 978-5-
9967-1531-2 Pesxxum moctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true



5. 10. I1., Koukun. CoopHUK 3a/1a4 110 PU3HKE [ DNEKTPOHHBINA pecypc] : MpaKTUKyM /
MI'TV. - Marautoropck : MI'TVY, 2018. - 1 snextpon. ont. auck (CD-ROM). - ISBN 978-5-
9967-1162-8 Pesxum moctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

r) [Iporpammuoe obecnneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue N
10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH

MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional

7Zip cB000HO pacnpoctpansemoe [10 6eccpodHo

Adobe Reader cB000IHO pacnpoctpansemoe [10 0eccpouHO
Bbpayzep Mozilla

Eirefox cB00OOHO pacnpoctpansemoe [10 0eccpodHo
Bbpayzep Yandex |cBoOoano pacnpocrpansiemoe [10 06eccpouHO

FAR Manager cB000IHO pacnpocTpansemoe [10 06eccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanue kypca

CcpUIka

DjekTpoHHas 0a3a NepruoIuUecKuX u3nanuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

Hocosa

OnekTpoHHble pecypcbl oubanoreku MI'TY um. I'.1.

https://host.megaprolib.net/M
P0109/Web

9 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIMIMHBI (MO1YJIs1)

MaTCpI/IaJ'[BHO-TGXHI/I'-Ie()KOG obecreyeHne JUCITUITIIIMHBI BKIIFOYACT:




YueOHbIe ayAUTOPUH TSI IPOBECHUS 3aHATUH JICKIIMOHHOTO THIIA
OcHaleHue ayuTopuu:
MynbTUMEAMITHBIC CPEACTBA XPAHEHUS, TIEpeAadd | MpEACTaBICHUS HH(DOPMAITUH.

Y4yeOHast aytuTopus AJs TPOBEICHUS 1abopaTopHbIX padboT: JlabopaTopus «
MexaHHuKH, MOJICKYJISIPHON (DPU3UKH U TEPMOAMHAMUKID)

OcHarteHue ayIuTOpuu:

JlabopaTopHbIe YCTaHOBKH, H3MEPUTEITbHBIC TIPU-00PBI AJIs TPOBEACHUS
71a00paTOPHBIX padoT:

1. bBannuctuueckue MasTHUKH.

2. Mastauk O6epOeka.

3. ®usnueckrii MasTHHUK.

4. locka l'anpTOHA.

5. JTabopaTopHasi ycTaHOBKA JJIsl UCCIICIOBAHUSI PACTIPEICIICHUS TEPMOAIICKTPOHOB 10
MOJIYJIFO HX CKOPOCTH.

6. JJabopaTopHas ycTaHOBKA ISl OTIPEICIICHUS TTOKa3aTelie aarnadaThl Y METOA0M
Knemana u Jlezopma.

7. JlabopaTopHasi ycTaHOBKA JJIsI TPOBEPKU 3aKOHA BO3PACTAHUS YHTPOIINH B
nporecce nuddy3un ra3oB Ha MOJICIIN ITEPEMEIITMBAHUS IIAPOB.

8.JIabopaTopHasi ycTaHOBKA JJIsI TPOBEPKU 3aKO-HOB BO3PACTAHUS SHTPOIUHU B
MpoIecce TerIo00MeHa.

9.YcTaHoBKa 1abopaTopHast ISl H3yYeHUs 3aBU-CUMOCTH CKOPOCTH 3BYKa OT
temmneparypsl "M®D-C3-M"

10. YcranoBka yrabopaTopHas 11 HCCIISIOBaHMS TEINIOEMKOCTH TBepIoro tena "M®
-TET-M".

11. YcranoBka nmabopaTopHasi 1J1sl ONpeIeJICHUsI YHUBEPCAIBHOM ra30BOM
nocrossaHou "M®-OI'TI-M".

12.Crena nabopaTopHbIii ra30BbIe MPOIIECCHI.

13. 3mepuTenbHbIii HHCTPYMEHT.

VYyeOHas ayiuTopus AJi IPOBEAEHUS J1abopaTOpHbIX pa-00T: JlabopaTopus
«INEKTPUYECTBA U ONITUKIY

OcHarienue ayIuTOpuu:

JlaGopaTopHble yCTaHOBKH, U3MEPUTENbHBIE IPU-00PHI AJI IPOBEACHUS
1ab0paTOPHBIX padoT:

1.JIaGoparopHas yCcTaHOBKA JUIsl KCCIIEIOBAHUS 3JIEKTPOCTATHUYECKOIO MOJIS C
MTOMOIIBIO OJIMHAPHOIO 30HA.

2. YcTaHoBKa 715 IIYHTUPOBAHUS MIIIIHAMIIEp-MeTpa.

3. YcraHnoBka nabopatopHasi i ONpeIeeHUs MHIYKTUBHOCTH COJICHOU A 1
MAarHUTHOW TPOHUIIAEMO-CTH.

4. YcraHoBKa J1abopaTopHasi 1J1sl U3y4€HUsl pe30-HaHca HAMPSHKEHUI U onpeieNieHus
WHIYKTHBHOCTH

5. JlaGopaTopHasi ycTaHOBKA JJI1 M3YUYEHHUsI TMHBI CBETOBOI BOJIHBI U XapaKTEPUCTUK
TUGPAKIIMOHHOMN pEeIIeTKH.

6. JlaGopaTopHasi ycTaHOBKA JJIsl ONIpEeNICHUs] pauyca KPUBU3HBI JIMH3bI U ITTUHBI
CBETOBOM BOJIHBI ¢ TOMOMIbIO Kosel, HpioToHa.

7. JlabopaTopHasi ycTaHOBKa JJIsl OTIpeieNIeHUs] KOHIIEHTPAI[K pacTBOPOB caxapa u
ITOCTOSTHHOM Bpa-IIECHUS.

8. UcTOUHMKY MUTaHUS TOCTOSSHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Mara3uu emxoctu P-513.

11. Marasun uaayktuBaocteid Time Electronics 1053.

12. Mara3unsl conpoTuBiaeHui P-33.



13. Mynbetumertpsol nudpossie MAS-838.

14. Mynetumetpsl iudpossie APPA 106,203,205.
15. Ocumnnorpad npyxkananbhabiii GOS-620 FG.
16. ITonapumerp CM.

17.13mMepUTENbHBINA HHCTPYMEHT.

YyeOHast aytuTopus AJis TPOBEICHUS TabopaTopHBIX padboT: JlabopaTopus «Atoma,
TBEPJIOTO T, sIpay

OcHarteHue ayIuToOpuu:

JlabopaTopHbIe YCTaHOBKH, H3MEPUTEITbHBIC TIPU-00PHI IJIs1 TPOBEICHUS
71a00paTOPHBIX padoT:

1.JTaboparopnas ycraHoBka s "M3ydueHus BHemHero Gporosddexra’.

2. YcTaHOBKa 71 U3y4EHUs CIIEKTPa aToMa BOJOPOJIa M OIIPEICICHHSI IIOCTOSTHHOM
Punbepra.

3. YcranoBka mabopaTopHas JjIs OIpeAeICHUS MOTCHITMAa BO30YKICHHS Ta3a.

4. YcraHOBKA /IS ONIPEACIICHUS JUTMHBI TPOOETa YacTUIl B BO3IyXeE.

5. M3meput.ckopoctu cuera YUM2-2.

6. Monoxpomatopst MYM-1.

7. Mynstumetpst APPA 205, 207.

8. Ocunmnorpad npyxkaHanbpHbii GOS-620 FG.

9. UsmepuTenbHbIA HHCTPYMEHT.

VYyeOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHH, TPYIIIOBBIX U
MHIVBUAYAIbHBIX KOHCYJIBTALMH, TEKYLIETO KOHTPOJISA U IPOMEKYTOUYHON aTTECTalluU

OcHalueHue ay JuTOpuu:

NHTepakTuBHAsA 10CKa, IPOEKTOD;

MynbTUMEIUIHBIN IPOEKTOP,dKPaAH.

VYueOHbIe ayIUTOPUH IS BBIMOJIHEHHUS KYPCOBOTO MIPOCKTHUPOBAHMUS, IIOMEIICHHS TSI
CaMOCTOSITENIbHOM pabOTHI.

OcHarienue ayIuTOpuu:

[Tepconanbubie kKombioTeps ¢ makerom MS Of-fice, ¢ Berxomom B HTEpHET 1 ¢
JOCTYIIOM B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEy YHUBEPCUTETA.

[Tomemenue 115 XpaHeHUs U MTPOYUITAKTUIECKOTO 00CTYKUBaHUS yUeOHOTO
o0opyI0BaHUS

OcHaleHue ay TuTOpUU:

Cremnaxu, ceribl ast XpaHeHus yaeOHOTO 00opytoBaHus. IHCTPYMEHTHI JIst
peMoHTa 000pyI0OBaHUS



MpunoxkeHue 1
Yye6Ho-meTogUuuecKoe obecnevyeHne camocToaTesibHOU paboTbl o6yyarowmxca

Mo aucumnanHe «du3nKa» NpedyCMOTPeHa ayAauTOpPHas W BHeayAWMTOPHAs CaMoCTOATe/IbHas
paboTa obyvatowmxcs.

AyauTopHas camocToaTesnbHas paboTa CTyAeHTOB MpegnosaraeT peleHue MHAMBUAYaNbHbIX
3a4a4, 06paboTKy pe3ynbTaTOB SKCNEPUMEHTA/IbHBIX AaHHbIX 1abopaToOpHbIX PaboT.

MpumepHsbie uHOUBUOyanbHbIe dOMaWHUe 3a0aHUsA

1 cemectp

3adaua Ne 1 «kKuHemamuKka nocmynamesnbHO20 08UX(EHUA»

f— 2 ~ iv3

Touka ABUXKETCA NO OKPYXKHOCTU paanycom 4 m Mo 3aKOHY S=A+Bt , rae S — nporuaeHHbIN

nyTs, A=8 m, B=2 m/c?, t- Bpema. OnpeaennTb, B Kako MOMEHT BPEMEHWU HOPMa/bHOEe YCKOpeHue
paBHO 2 M/c?. HailT1 CKOPOCTb, TaHTEHLMAAbHOE M NOIHOE YCKOPEHME TOUKM B 3TOT MOMEHT BPEMEHMU

3adaua Ne 2 «<KuHemamuKa epawjamesnibHo20 G8UMEHUA»

Koneco BpaliaeTca BOKPYr HEMNOABUMHOM OCK TaK, YTO Yroa MoBOPOTa 3aBUCUT OT BPEMEHMU Mo
33KOHY ¢ =10+20-t-2-t°. Haiitn: 1) cpeaHee 3HauyeHue YrNOBOWM CKOPOCTU (o) 33 MPOMENKYTOK

BpemMeHn ot t=0 oo OCTaHOBKM; 2) yrnoeoe yCKopeHne B MOMEHT OCTaHOBKWU KOJieCa, 3) noaHoe
YCKOpPEHWNE TOYKMN, HaXO,EI,FILLI,eﬁCFI Ha pacCTtoAHUU 0,1m ot ocmn BpaweHnA ana MOMeHTa BpeMeEH!U t=4c

3adaya Ne 3 «JuHamuKka nocmynamesabHO20 U 8pawiamesibHO20 08UMXEeHUSA»

Ha Ban B BMAE LMANHAPA C TOPU3OHTA/IbHOM OCbO BPALLEHMA HAaMOTaHa HEBECOMAsA HUTb, K KOHLLY
ee npukpenaeH rpys. Kakyto yrnosyo ckopoctb byaeT MmeTb Ban CNycTA 2C NOCAe Hayana ABUMKEHUS
rpysa, ecim macca Basa 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, gelcTBMEM CWUJ1 TPEHUA Ha
OBVKYLLMECA Tena MOXHO npeHebpeyb

3adaya No 4 «3aKOHbl COXPaHEeHUA 8 MeXaHUKe»

[Ba manbix No pasmepy rpysa maccamm mi;=10 Kr n m=15 Kr nogseLleHbl Ha HUTAX O4MHAKOBOW
O/MHbl L=2 M B O4HOWM TOYKE M CONpPMKACAOTCA MeXKay coboit. MeHblunin rpy3 Bbln OTKAOHEH Ha yron
a=60° u ortnyweH. Onpeaenute BbICOTY, Ha KOTOpyl nogHumyTca oba rpysa nocie abconoTHO
Heynpyroro yaapa

3adaua Ne 5 «FapmoHu4yecKue KonebaHusa»

Onpefenntb MaKCMMasbHble 3HaA4YeHMA CKOPOCTM W YCKOPEHMSA TOYKM, COBepluatoLleit
rapMoHuYeckne KonebaHua ¢ amnavTyaon 3 cM M Kpyrosow vactoton 1/2 c¢l. HanucaTb ypasHeHue
CKOPOCTM TOYKU, EC/IM B HaYa/IbHbIA MOMEHT BPEMEHMN TOYKA HAaXOAMNACb B MONOKEHUN aMMAUTYAHOIO
OTKNOHEHMUSA.

3adaua Ne 6 «3amyxaroujue KonebaHusa»

Mepuog 3aTyxatowmx KonebaHuit paseH T = 4c, norapudmMmnyYecknii AeKpeMeHT 3aTyxaHua 1,6;
HayanbHaA ¢a3a pasHa 0. CmeuleHMe TOYKM B mMomMeHT T/4 pasBHo 4,5 cm. HanucaTb ypasHeHue
KonebaHUi 1 NocTpouTb rpaduK B Npeaenax Tpéx nepnuoaos

3adaya No7 «PeaamusucmcKas MeXaHUKa»

B na6opaTopH017| cncreme OTC4eTa O4Ha M3 ABYX OAUMHAKOBbIX YacCTtul C maccoin mg NMOKOWUTCA,
Aapyraa ABUXeTCA CO CKOPOCTbiO v=0,8¢ no HanpaB/EHUIO K I'IOKOFH.LI,EIZCH Yyactumue. Onpep,enMTe
PENATUBUCTCKYHO MacCcCy p,BM)KYMEﬁCH 4acTuubl B na6opaTopH0|7| cncreme OTCHETa U ee KUHETUYECKYH
9HEepPruo

3adaua Ne 8 «3InemeHmbl cmamucmuYecKoli husuxku»

HaiauTe gna ra3oo06pasHoOro asota TemnepaTypy, NPy KOTOPOM CKOPOCTAM moaekya v = 300 m/c
1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUa GyHKUMM pacnpegeneHna Makcsenna f(V)



3adaya Ne 9 « MKT. UdeanbHbiii 2a3»

3 MonA a3oTa NIOTHOCTbIO P=1,25Kr/mM> M30XOPHO Harpesin Tak, YTO ero Aas/JeHUe U3MEHWUIACh C
1,1-10° Na pgo 1,6-10°Ma, a 3aTem M306apHO CKanu 40 NepBOHavanbHoOM TemnepaTypbl. Onpegenute
TEMNEPATYPbI B KAXKAOM U3 TPEX OMUCAHHbIX COCTOAHUA N KOHEYHbI 06bem rasa. M3obpasute rpadumkm
3TUX NPOLECCOB B KoopAaMHaTtax P-T

3adaua Ne 10 «llepeoe Ha4asn0 mepmoOUHAMUKU»

B pesynbTaTe M30TEpPMUYECKOro paclimMpeHusa asoTa macco m=0.2Kkrnpu Temnepatype T=280 K
o6bem ero ysenmumeaetca B 2 pasa. Onpeaenuntb: 1) paboTy A, coBepLUEHHYO ra3oM Npu pacliMpeHnm;
2) nsmeHeHue AU BHyTpeHHeN sHepruu; 3) KONMYeCTBO TenaoTbl Q, NOy4EHHOE rasom

3adava Ne 11 «Ljuknel»

Ha P-V-guarpamme n3o06parkeH UMK/, cOBepLUaeMbll ABYMA MOJIAMM a30Ta, COCTOALLUN U3 ABYX
n30xop U AByx usobap (puc.1). M3BecTHO, YTO TOUYKM 2 M 4 NeXkaT Ha OAHOW M30Tepme, a cpedHue
KBagpaTU4YHble CKOPOCTU MOJIEKY/ a30Ta pasHbl vl = 300 m/c B coctosiHmm 1 1 v3 = 700 m/c B COCTOAHMM
3. Onpegenute paboTy, COBEPLUAEMYIO Fa30M 3a LUK,

P

Puc.1.

3adaya Ne 12 «Bmopoe Ha4yas0 mepmoOUHAMUKU»

KycoKk nbaa maccoi m =200r, B3aTbil Npu Temnepatype t; = -10C°, 6bln HarpeT Ao Temnepatypsl t;
=0C° u pacnnaBneH, nocne 4yero obpasosaBlladaca Bogda bbina HarpeTa Ao TemnepaTtypbl t3 = 10C°.
Onpepnenntb usmeHeHme AS sSHTPONUM B XO4E YKA3aHHbIX MPOLLECCOB.

2 cemecTp
3adaua Ne 1 «Pacuem anekmpuyecKux noneii»

DNeKTpMyeckoe none co3gaHo AByma 3apagamu gi1=10 HKn u q2=-20 HKA, HaxogAWMMMCA Ha
pacctoaHum d=20 cm ppyr oT gpyra. OnpefennTb HaNpPAKEHHOCTb MOAA B TOYKe A, yAaneHHon oT
nepBoro 3apaga Ha pacctosHue ri=30 cm M OT BTOpPOro Ha r=50 cm. Paccumtatb paboty, KoTopyto
HeobXoAMMO COBEpPLWMTL, 4TOBbl MEPEeHECTU ToYeuHbIM 3apAan qo=5-10"% Kn u3 Touku Haxopgawmiica
nocepeauvHe Mexay 3apagamm B TOUKY A.

3adaua Ne 2 «3neKmpoemMKocmo»

[Ba KOHAOEHCAaTOopa C eéMKOCTAMU COOTBETCTBEHHO 8 u 4 mkd coegunHeHbl nocnenoBaTe/ibHO U
NOAKNKOYEHbI K MCTOYHUKY MNOCTOAHHOIO TOKa C HanpAXeHuem 150 B. U3 BTOpPOro KoHAeHCaTopa
MU3BNEKAETCA AOUINEKTPUK, KOTOprﬁ Haxoaunca mexagy nnaaCtTmHamum (EFO AN3N1EeKTPpUYeCKan
NMPOHNUAEMOCTb paBHa 6). I'IpM 3TOM UCTOYHUK TOKA OT KOHAEHCATOPOB HE OTK/IHOYanCA. OI'Ipe,CI,EI'II/ITb
3apAaabl KOHOEHCATOPOB, SHEPINKO BTOPOro KOHAOEHCATOPa 40 U nNocne niBsievyeHna oN3aNEeKTPUKa

3adaua Ne 3 «llocmosAHHbIii aneKkmpuyeckuii 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, R1=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cMnbl TOKa BO BCEX yYacTKax Lienu; 2) TenaoByt MOLWHOCTb, KOTOpan BblgendeTca Ha
conpotusneHumn Rs.
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3adaya Ne 4 «MazHUMmocmamuka»

Mo pBym OECKOHEYHO ANIMHHBIM NPAMbIM  NapaanesibHbiM MNPOBOAAM, HaxOAALMMCA Ha
pacctoaHmn R=10,0 cm gpyr oT gpyra B Bakyyme, TekyT Tokum 11=20,0 A n 1,=30,0 A oanHAKOBOroO
HanpasneHua. OnpegenuTe MarHUTHYKO MHAYKUMIO Nonsa B, co3gasaemoro ToKamu B TOUKAX, JeXKalumx
Ha npsamoi, coeguHsAlwmMx oba nposoaa, ecnn: 1) Touka C neuT Ha pacctosHun ri=2,0 cm nesee
NIeBOro nposoAa; 2) Touka [l NexkuT Ha pacctofaHuu r=3,0 cM npasBee nNpasBoro NposoAa; 3) Touka G
NeXNT Ha paccToaHum rz=4,0 cm npaBee N€BOro NpoBoaa

3adaua Ne 5 «3neKmpomazHUMHAA UHOYKYUA»

MpoBoAALWMIA NAOCKUIA KOHTYP, MMetowmnini popmy OKpYy*KHOCTU paguyca r = 0,05 M nomelLeH B
OLHOPOAHOE MArHUTHOE MoJie TaK, YTO JIMHUM MArHWUTHOM MHAYKUMM MOAA  HanpasaeHbl
nepneHANKYNApPHO NAOCKOCTM KOHTypa. ConpoTtuBneHme KoHTypa R = 5 Om. MarHutHaa vHAyKumA
MeHseTcA no 3akoHy B = kt, rge k = 0,2 Ta/c. OnpeaenuTte: a) 3.4.C. MHAYKLMWN, BOSHUKAIOLLYIO B 3TOM
KOHType; 6) cMny MHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbIM NpoTeyeT No KOHTYPY 3a nepsble 5 CEKyHA,
NU3MeHeHuA Nons.

3adaua Ne 6 «lepemeHHbIl MOK»

KaTywKa HamoTaHa MmeaHbIM NpoBogom anametpom d=0,2 mm ¢ obweit ganHon I=314 m 1 umeet
WMHAYKTUBHOCTb L=0,5 MH. OnpeaennTb CONPOTMBAEHUE KaTyLWKK: 1) B LLeNn NOCTOAHHOTO TOKa; 2) B LLenu
nepemMeHHOro TokKa ¢ Yactoton v=50 l'y,

3adaua Ne 7 «jeurceHue 3apAreHHbIX YaCMuUy 8 31eKmpomMma2HUMHOM rose»

DNEKTPOH, YCKOPEHHbIN HanpsaKeHnem U=200 B, BnetaeT B O4HOPOAHOE MArHUTHOE none C
nHaykumen B=0,7-10* Tn nepneHANKYNAPHO CUNOBLIM IMHUAM. HallTK pagpuyc OKPYXKHOCTK, MO KOTOPOWA
ABWXKETCA 3N1€KTPOH B MAarHUTHOM Mo/e U NEPUOA, ero BPaLLEHMS.

3adaya Ne 8 «[lMonapusayua ceema»

Yron mexkay nAoCKOCTAMM NpPOMNycKaHWA ABYX Nonspu3aTopos paseH 50°. EcTecTBeHHbIN CBeT,
npoxoan Yepes Takylo cucremy, ocnabnsetca B 8 pas. NpeHebperas noTepaMM CBETa NPU OTPaXKEHUU,
onpeaennTb Ko3pPULMEHT NOrNOLLEHNA CBETA B NOApMU3aTopax

3adaua Ne 9 «kMHmMepgpepeHyua ceaema»

B onbiTe KOHra Ha Nyt oAHOro M3 MHTepdEepPUpPyoLWMX NyYein nomelLlanacb TOHKasA CTeKNsHHas
NAacTUHKA, BCIEACTBME YEro LieHTpasbHas CBET/as N0A0Ca CMeLanachb B NOJIOXKEHMEe NepBOHaYaibHO
3aHATOE MNATOW CBET/NIOW MONOCOM(He cuYuTas ueHTpanbHoOW). Jlyd nagaer Ha  NAACTUHKY
nepneHamKynapHo. MokasaTenb NPesoMAeHnAa nNAacTMHKM n=1,5. JnnHa sonHbl A=6-107 m. Kakosa
TO/LLMHA NNACTUHKMN?

3adaya Ne 10 «ugpakyus ceema»

Halgute paguycbl nepsbix Tpex 30H dpeHena ANA NJOCKON BOJIHbI, €CAW PAcCTOAHME OT
BOJIHOBOM MOBEPXHOCTM A0 TOYKM HabaoaeHna 1 m. AnnHa BoaHbl A=500 HMm.

3 cemecTp

3adaya Ne 1 «Tennoeoe usny4yeHue»



YepHoe Teno Harpenn ot Temnepatypbl 600K go 2400K. Bo cKo/bKO pa3 yBennymnacb obuias
TEN/J0BaA 3HepPrua, usnyvyaemaa Tenom? Ha CKONbKO M3MeHWAacb A/IMHA BOJIHbI, COOTBETCTBYHOLLAA
MaKCUMYMY SHEPTUM U3NYYEHMA N CNEKTPANbHbIA COCTAB U3NYYEHUA?

3adaua Ne 2 «®omoappekm»

Onpeaenttb HaMMEHbLIMA 33a[EeP’KUBAOWMN MNOTEHUMAN, HeobxoauMmbiA ANA MNpeKpalleHns
3MUCCUM C NOBEPXHOCTU POTOKATOAA, €C/IN OH OCBELLAETCA U3NyYEHNEM C A/IMHOMW  BOJAIHbI 0,4 MKM, a
KpacHaAa rpaHMua A4aa matepuana Katoga pasHa 0,67 MKm

3adaya Ne 3 «kKomnmoHoeckoe pacceaHue»

®otoH Cc 3Heprmen 1 M3B paccessnca Ha CBOOOAHOM MNOKOMBLUEMCHA 3/IEKTPOHe. Halitu
KMHETUYECKYIO SHEPruto 31eKTPOoHa OTAayu, ec/iM B pe3y/ibTaTe pacCcesHusa AJMHA BOJHbI POTOHa
M3MeHuIacb Ha 25%

3adaua No 4 «BonHbl debpolina»

KaKyto 3Heprmto Hy»KHO AONOAHUTENbHO COOBLWUTL 31EKTPOHY, YTObbI ero aebpolinesckasn ganHa
BOJ/IHbI yMeHbwunacb ot 200 nm go 150 nm?

3adaua Ne 5 «CoomHoweHus HeonpedeaHHocmeli lelizeHb6epaa»

Mpy ABWKEHWUM YacTMLbl BAOJIb OCU X CKOPOCTb €e MOXKET ObiTb onpegesieHa C TOYHOCTbIO
(ownbkoi) o 1 cm/c. HallTu HeonpeneneHHOCTb KOOPAMHATbI, CAN YacTULLEN ABAAETCA: 1) 3N1eKTPOH,
2) apobuHKa maccori 0,1r

3adaya Ne 6«Yacmuuya e nomeHyuanbHol Ame»

CobcTBEHHAA ¢YHKUMA, OMUCHIBAKOLWLANA COCTOAHWE MMKPOYacTULbl B OECKOHEeYHO rnyboKol
NoTeHUMaNbHOW AMe WupuHon €, umeeT BUA z//n(x)=Csin@x- Ncnonb3ya ycnoBuMAa HOPMUPOBKY,
|

onpeaenntb NocToAHHyto C.
3adaua Ne 7 «<Amom no meopuu bopa. U3ayyeHue amomos»
BbluMcAnTb pasnycbl NEPBbIX TPEX OPOUT 3/1IEKTPOHA B aTOMe BO40POAA
3adaya Ne 8 «PaduoakmueHocmo»

192
MepBoHayanbHaA macca U3oTona Mpuana "7 Ir pasHa m =5 r, nepnoa nonypacnasa 75 CyToK.

OnpepennTte, CKOMbKO agep pacnagetca 3a 1 cekyHAy B 3Tom npenaparte. CKOAbKO aTOMOB 3TOro
npenapaTta ocTaHeTca 4yepe3 30 CYTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTMBHOCTb MpenapaTta 3a 3TO
Bpema?

3adaya No 9 «3aKOoHbI COXpaHeHUs 8 A0ePHbIX PeaKyuax»

B LeHTpe CoNMHUA NPOTEKAET TEPMOAAEPHAsA PeakumMs CUHTE3a reia U3 BOAOPOAA, B KOTOPOU U3
yeTblpex NpoToHoB obpasyeTca Aapo He* u aBa nosuTpoHa. 3anuwuTe 3Ty peakumio. Kakue ewe
yacTuupbl 06pasyroTcA B HE?

3adaua Ne 10 «3Hepaus 8 A0epPHbIX peaKyusax»

Kakoe Kosmuectso U*® «BbiropaeT» 3a rof B A4EPHOM PEaKTope C 3/N1eKTPMHYECKOW MOLLHOCTbIO 1
BT n K.n.a. 38%? CumTaTb, YTO pacnaj Afep ypaHa noa AeACTBUEM TEMNN0BbIX HEMTPOHOB NPUBOAMUT K
06pa3oBaHNIO N30TOMNOB KCEHOHa-141, cTPOHLMA-92 1 TPex BTOPUYHbIX HEMTPOHOB.

MepeuyeHb nabopamopHbix pabom
1 cemectp
Ne 1 «[lpumeHeHWe 3aKOHOB COXPaHEHUA AR ONpeaeNeHNa CKOPOCTM NosieTa Nyan»

Ne 3 «OnpeaeneHne MOMEHTOB MHEPUMM TeN C MOMOLLBIO KPYTUIbHOrO MasTHMKA. MNposepka
Teopembl LLTeltHepa»



Ne 4 «MccnepoBaHWe BpalwaTeNbHOro ABUMKEHNA TBEPAOrO TeNa BOKPYr HENOABUKHOM OCU»
Ne 5 «OnpeaeneHne xapakTePUCTUK 3aTyXatoWwmx KonebaHmnit pusnyeckoro MaaTHUKa»
Ne 7 «OnpegeneHune CKOPOCTU 3BYKA B BO34YXE METOA0M CTOAYEN BOJIHbI»

Ne 11 «M3yyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Y

Neo 14 «OnpeaeneHue nokasartensa agnabatol metogom Knemana u [lesopma»

Ne 15 «lMposepKa 3akoOHa BO3pacTaHMA SHTPONUN»

2 cemecTp

Ne 21 «MccnepgoBaHue aAeKTPOCTAaTUYECKOrO NOAA C MOMOLLBbIO 30H4A»

Ne 24 «PacwmnpeHune npegena namepeHna amnepmeTtpa NOCTOAHHOIO TOKa»

Ne 26 «M3mepeHne EMKOCTU KOHAEHCAaTOpa MOCTOBbIM METO40M»

Ne 27 «M3yyeHne pe3oHaHca HanpPAKeHNN»

Ne 28 «OnpegeneHve MHAYKTUBHOCTM  CONEHOMAA WM MArHUTHOM  MPOHULLAEMOCTM
deppomarHeTmka»

Ne 32 «OnpegeneHve paguMyca KpWBWM3HbI JIMH3bI M MOJIOCHI MPOMYCKaHMA cBeTodUAbTPA C
nomoLpbto Konew, HbloToHa»

Ne 34 «OnpeaeneHne A/IMHbI CBETOBOM BOIHbI U XapaKTEPUCTUK ANDPAKLUNOHHOM peLueTKmn»
Ne 35 «OnpeaeneHne KOHUEHTPAUUM PAaCcTBOPOB Caxapa M NOCTOAHHOM BpaLLEHUA»

3 cemecTp

Ne 36 «MccnepoBaHMe XxapakTePUCTUK BaKyyMHOro ¢oTosaieMeHTa»

Ne 37 «MccnegoBaHme U3nydyeHMA abcoNOTHO YEPHOIO Tena»

Ne 41 «MccnegoBaHMe BO3OYKAEHNS aTOMOB rasa»

Ne 42 «N3yyeHne cnekTpa nsnyyeHua atoma sogoposa. OnpegeneHne rnaBHbIX KBaHTOBbIX YMCEN
BO30YXAEHHbIX COCTOAHWIA aTOMa BOAOPOAa»

Ne 44 «M3yyeHne aneKTPUYECKMX CBOMUCTB TBEPAbIX TEN»
Ne 51 «M3yyeHne 3aKOHOMeEPHOCTEN a-pacnaga»

Ne 53 «OnpegeneHve MAKCMManbHOW 3HepPrum B-yactuy, U nAeHTUPMKaLMA PagnNOaKTUBHbIX
npenapaToB»

lMepeyeHb 80NPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp
CemuHap 1. «KKuHemamuKa u QUHAMUKA NOCMyNamesnbHO20 U 8pawjamesnibHO20 08UXCEHUA»

1. TlloHATWe paauMycC-BeKTOpa, CKOPOCTM U YCKOPEHWUA maTepuanbHOW ToUYku. CpegHue U MrHOBEHHbIe
BE/INYUHbI.

2. T[pAman 1 obpaTHasa 3a4aun MexaHUKU. Ponb HayanbHbIX YCA0BUIA. MepemelteHne U NPoiaeHHbIN
nyTb.

3. [BuKeHue No OKPYKHOCTK. Yroa NoBopoTa, Yr/i0Ban CKOPOCTb M Yri1oBoe yckopeHune. CBA3b YrN0BbIX
N NIMHEWHbIX BEIMYMH.

4. KpusonuHeiHoe ABuxeHMe. TaHreHuManbHoe U HopMmasbHOe ycKopeHue. MonHoe yckopeHue. Yron
MeXKay CKOPOCTbIO U YyCKOPEHUeM.

5. WHepumanbHble cuctembl oTcyeTa. MpuHUMn oTHocuTenbHOCTM Mannnes. MepBblit 3aKoH HbloTOHa.

6. [lloHATME cuAabl, maccbl U wmnynabca. lpuHuMn cynepnosvumMm. OCHOBHOM 3aKOH AMHAMMKM
nocTynaTesbHOro AsuKeHus. TpeTuit 3akoH HbloToHa.
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MomeHT nmmnysibCa MU MOMEHT CUNbl OTHOCUTE/IbHO TOYKWU. OcHoBHoOe ypaBHeEHNE AUHAMUKU
BpalWaTeNIbHOro ABUXKEHNA.

BpaleHne BOKpYr HenoABu»KHOM ocu. MoMeHT nHepumn TBepaoro Tena. Teopema LUteliHepa.
AHaNOrMA XxapakTePUCTUK U YPaBHEHWUI NOCTYNaTENIbHOIO W BPALLATENbHOIO ABUKEHUS.
CemuHap 2 «30KOHbI COXPAHEHUA»
3aMKHyTaA cuctema. 3aKOH COXpPaHEHMA MOAHOTO MMNYAbCA CUCTEMbI TEN.
3aKOH COXpaHeHMA NOAHOIO MOMEHTA MMMNY/IbCa CUCTEMbI TeN. [lBUKEHUE B LLEHTPA/IbHOM None.
PaboTa 1 MOLWHOCTb. KNHETUYECKan sHepr1a NocTynaTeIbHOro U BPaLw,aTeibHOro ABUMKEHNUA.
KoHcepBaTMBHbIE U AMCCUMNATUBHbIE CUAbl. PaboTa KOHCEPBATMBHbIX M AUCCUMNATUBHbIX CU.
MoTeHuManbHasa sHeprusa. 3aKOH COXPaHEHMA NOSIHOM MEXaHUYECKOMN IHEPIUN.
CBA3b MeXKAay CU/IOMN 1 NOTEeHUMANAbHOM 3Hepruei. [lBa cnocoba onncaHusa B3aumoaencTeums.
CoyaapeHue ayx Ten. YNpyrui u Heynpyrum yaap.
CemuHap 3 «KonebaHus u 807HbI»
YpaBHeHWE rapMOHUYECKUX KonebaHuin U ero pelleHme.
XapaKTepucTnku konebaHuin (amnaunTyna, 4yactoTa, HadyanbHas ¢asa).
MaTtemaTU4eckuii U GU3NYECKNN MAATHUKN.
CnoxkeHune rapMoHUYECKUX KolebaHniM ogHOro HanpasneHua. bueHus.
CnoxkeHue nepneHAMKYNspHbIX KonebaHuin. durypbl Sinccaxky.
YpaBHeHMe 3aTyxaloWwmx KonebaHnin 1 ero pelleHue.

XapaKTepUCTUKM 3aTyxalowmx KonebaHMit (Bpems penakcaumu, NorapudMMUYECKUt OEeKpemeHT,
A0BpPOTHOCTD).

JHeprus rapMoHMUYECKMX U 3aTyXatoLLMX KonebaHWi.

BbIHY»KAEeHHble KoniebaHuA. Pe3oHaHC.

MonepeyHble 1 NPOA0/bHbIE BO/HbI. XapaKTEPUCTUKM BeryLueit ynpyron BoHbI.
CKOpOCTb pacnpocTpaHeHna ynpyrnx BOJH.

Knaccudumkauma BonH no ¢opme BOMHOBOM  NOBepxHOCTU. [lnockas, coepuuyeckas w
LUMAUHAPUYECKan BOJHA.

BosHOBOE ypaBHeHWe. YpaBHeHWe nyya, yYpaBHEHWE MJIOCKOM BOJIHbI, BO/IHOBOE ypaBHEHWE B
obwem Buge

HanoxeHue ynpyrmx BosiH. CTos4as BO/IHA U ee 0COBEHHOCTM.

CemuHap 4 « MKT. UdeanbHblii 2a3. Cmamucmu4ecKoe onucaHue MaKkpocucmem»
Makpocuctema. CTaTUCTUYECKUI M TEPMOAMHAMUYECKMI NOAXOAbI K ONUCAHNIO MaKpOCUCTEM
[ANCKpeTHbI Habop BeNUUYMH. [TOHATUE BEPOATHOCTM U CpeaHer BeUYUHDI.

HenpepbiBHbIN Habop BeAnuMH. PyHKUMA pacnpeneneHua CaydyaliHOM BeNMYMHbLI U ee CBOMCTBA
(dmn3nyecKkmnit cmbica, pacyeT BEPOATHOCTEN, YCI0BUME HOPMUPOBKU, PACUET CPEAHMNX BENMNUYMH).

PacnpeaeneHne moaeKyn No NPoeKuuam ckopocTei. PacnpeaeneHue Maycca.
PacnpeaeneHne moaeKyn no moayo ckopoctu. PacnpeaeneHme Makcsenna.
Hanbonee BepoaTHan, cpeaHAs 1 cpeaHeKBaApaTUYHANA CKOPOCTH.

PacnpeneneHne monekyn uaeanbHOro rasa no BbiCOTe B nose Ta)xectu 3eman. PacnpegeneHue
BonbumaHa. bapomeTtpuyeckaa popmyna.
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Mogenb ngeanbHoro rasa. [laBneHune u temneparypa ¢ Touku 3peHma MKT.

YpaBHeHME COCTOAHMA WAeaNnbHOro rasa. M3o0TepMuYecKkuii, U30XOpUYECKMA U K306apuyecKkui
npoueccol

CemuHap 5 «TepmoouHamuka»

MoHsATUe cTeneHel cBoboabl MoneKynbl. Teopema 0 paBHOpacnpeaeeHUN SHEPTUU MO CTEMNEeHAM
cBobogpl.

BHYTpeHHAA 3Heprusa Kak GpyHKLMA COCTOAHMA CUCTEMDbI.
PaboTa Kak ¢yHKUMA npoLecca.
MNepBoe Hayano TeEPMOSMHAMUKMN.

MepBoe Ha4yano TEPMOAMHAMMKM [/19 W30TEPMUYECKOro, M30XOPUYECKOro M n306apuyeckoro
npoLeccos.

Agmabatmyeckuin npouecc. YpaBHeHue MyaccoHa. Noantponnyeckune npoLeccobl.
MoHATWe TensioemKocTU. MonapHasa v yaenbHasa TenaoemMKocTu. TenaoemKocTb Npu n3onpoueccax.
HanpaeneHune npoueccos. CTaTUCTUYECKUIN BEC MAKPOCOCTOAHMA. CyTb HEOBPaTUMOCTH

Umknumyeckuit npouecc. KoapdnumeHT nonesHoro AencTenaA Ten 080N MallnHbI.

. Llukn KapHo. Teopema KapHo.

. Bropoe Havano tepmogmHamukn. opmynmnposku Knaysmyca n KenbsuHa.
. DHTpONMA cUcTeMbI U ee CBOMCTBA. Teopema HepHcra.

. U3ameHeHune aHTpOoNMM B TENIOBLIX NpOLLEeccax.

. OcHoBHOE ypaBHeHne TepMmoaAnHaAMUKN. TepmoaAnHaMMyeckme noteHumanbl

2 cemecTp
CemuHap 1. «3neKmpocmamuKa»
dneKTpPUYECKMit 3apag. IneKkTpocTaTuyeckoe nose. 3akoH KyoHa.

HaFIpFI)'KEHHOCTb 9/1eKTPOCTaTU4YeCKOro nonA. anHLI,MI'I cynepnosnuun  ona  HanpAaXeHHOCTU
3NEeKTPOCTATUYECKMX NONEN.

Teopema aycca anAa aNeKTpoCcTaTM4ecKoro Nons.

PaboTta no nepemeLleHMto 3apAaa B 3/1EKTPOCTAaTUHECKOM MoJIE.

MoTeHumMan anekTpocTaTMyeckoro noas. MpuHuMn cynepnosmummn ana noteHuuana.
CBA3b MeXKAY HAaNpPAXKEHHOCTbIO U MOTEHLMAIOM.

Ipaduyeckoe npescTaBAEHNE INEKTPUYECKUX NONEN

dneKkTpuyeckoe nose B guanekTpuke. Monapusauma UaneKTpuKa
INeKTPOEMKOCTb yeAMHEHHOFO NPOBOAHMKA.

KoHaeHcaTop. 3}'IeKTpoeMKOCTb na0oCKoro, ccbepmqecr(oro N UNMIMHOpU4YeCcKoro KoHAeHcaTopa.
CoeanHeHune KOHAEHCAaTOpPOB.

3HepruA 3apaKeHHOro KoHAeHcaTopa.
CemuHap 2. «[1ocMoAHHbILT MOK»
dneKTpuYecknin Tok. Cuna Toka. 3akoH Oma B MHTerpanbHoMi popme.
DNeKTPUYECKOe HanpsaKeHme.
ConpoTtusneHne npoBoaHMKa. CoefMHeHNE CONPOTUBAEHMIA.

MnoTHOCTb TOKa. 3akoH Oma B anddepeHunanbHom popme.



10.
11.
12.
13.

CropoHHue cuabl. C. 3akoH Oma gna HeogHOPOAHOrO y4acTKa Lenu.
MpaBuna Kupxroda gns pacyeTta pasBeTB/EHHbIX Liene.
PaboTa 1 MOLLLHOCTb 3/IEKTPUYECKOTrO TOKa. 3aKoH [xoyna-SleHua
CemuHap 3. «MazHUMoOCcMamuKa. 3n1eKmpomaz2HUMHan uHOyKyus. lMepemeHHbIl MOK»

MCTOYHMKN MarHUTHOro noaa. MHAYKUMA MAarHUTHOro noada. EaMHMubl uamepeHua. HanpaxeHHOCTb
MarHMTHOro nonAa. EanHnLbl namepeHusa.

CunoBble IMHUN MArHUTHOTO MOAA (IMHUM MarHUTHOW MHAYKumMK). 3akoH-Brno-Casapa. MpuHUMN
cynepnosnunm MarHUTHOro NonA.

MoTOK BEKTOpA MHAYKUMU MAarHUTHOro noas. Teopema aycca 418 MarHUTHOro NoAA.

LMpKynauma BeKTopa WMHAYKLMM MArHUTHOrO noss. Teopema O UMPKYAALMM BEKTOpa MHAYKLUK
MarHMTHOro nons.

Cuna flopeHua. NpaBuno onpeaeneHuns ee HanpasneHus. Cuna Amnepa. MNpasuao onpeaeneHunn ee
HanpasneHus.

MarHutHoe none B BewecTse. HamarHM4YeHHOCTb.

HaI'IpFI)KEHHOCTb MarHuTHoro nond. MarHMTHaA NPoOHUUAEeMOCTb BewecTtBa. [uamarHeTukun wu
napamarHeTunKku.

deppomarHeTnkun. dusmyeckas npupoaa peppomarHeTusma.

3aKOH 3n1eKTpoMarHuTHol nHaykunm ®apagesn. Mpasuno SleHua.

ABneHne camonHAYKUMU. MHAYKTUBHOCTD.

MarHuTHasa aHeprusa KOHTYpa C TOKOM. JHEepPrus MarHMTHOTO NoAS.
KonebaTenbHbli KOHTYp. NpeobpasoBaHne aHeprum B KonebatenbHOM KOHTYpE.

MepemeHHbIV TOK. MoNHOe CoNPOTUBAEHUE LENU NepeMeHHOro ToKa. JelcTByoLme 3HaYeHUs ToKa
W HanpsAKeHus. MoLWHOCTb NPU NepemeHHOM TOKe.

CemuHap 4. «InekmpomazHUMHble 80sHbI. [Moaapuszayua ceema»

YpaBHeHuA Makcsenna. DNEeKTPOMArHUTHbIE BO/IHbl.  YpaBHeHMA Makcsenna  gna
3/IEKTPOMATHUTHbIX BOJIH. CKOPOCTb  PACMpPOCTPAHEHUA 3JIEKTPOMATHUTHBIX BOJIH.  DHeprua
SNEKTPOMArHUTHOM BOAHbI. LLIKana 3neKTpoMarHWTHbIX BOAH. OcobeHHOCTM ONTUYECKOro
AnanasoHa.

EcTecTBEHHbIN U MNONAPM30OBaHHbIMA CBeT. Bugbl nonapusaummn. CteneHb NoOAspusaLmyM YacTUYHO
NoNAPU30BaHHOTO CBETa.

MonApusauma nNpu OTpaKeHUU U NpesioMIeHUM CBeTa Ha rpaHuue pasaena AUMINEeKTPUKOB. Yron
bptocTepa.

[BoliHOE nyyenpenomneHune. YCTponcTso npmsmbl HMKonA.
3akoH Mantoca.

OnTMYeCKN aKTMBHblE BeLLECTBa. BpalieHne NAOCKOCTU MNONAAPU3aLMKM CBETA MPU NPOXOXAEeHWUU
yepes onTn4yecKkn aKTUBHYIO cpeay.

CemuHap 5. «kMHmMepdepeHyua u dugpakyus ceaema»
MoHaTMe nHTepdepeHLmn. NMPUHLMN cynepnosnLmm g1 CBETOBbIX BOJIH.

KorepeHTHble M HeKorepeHTHble BOJIHbl. COXEHUE MHTEHCUBHOCTEN B C/yYae HEKOrepPeHTHbIX W
KOrepeHTHbIX KonebaHuid. YCNoBua ycuneHms n ocnabieHns ceeta B 3aBUCMMOCTM OT pasHOCTU ¢a3
NHTepdEPUPYIOLLMX BOSH.
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OnTUYecknin nyTb cBeToBOro Ny4va. Cnocobbl U3IMEHEHUA ONTUYECKOTO MyTW CBETOBbIX BOJIH. CBA3b
ONTMYECKOM Pa3HOCTM XoAa ABYX BOJH C pa3HOCTbio ¢as3. YCNoBMA MaKCMMyMa M MUHUMYMa
MHTepdepeHLMnN B 3aBUCMMOCTMN OT ONTUYECKOM PAa3HOCTU X0Aa.

Cxema HOHra. Ycnosua HabaogeHma nHteppepeHunn. KoopamHaTbl CBETAbIX M TEMHbIX NMOAOC Ha
3KpaHe.

NHTepdepeHLmMa B TOHKMX NAEHKAX B OTPA*KEHHOM U npoxoaauiem ceete. Cxema aas HabnogeHus
Koney, HotoToHa. Pagunycbl CBET/IbIX M TEMHbIX KOMEL, B OTPAYKEHHOM U MPOX0AALLEM CBETE.

fiBneHune andpakumm. NMpuHumn MNovireHca-PpeHens. Andpakuma OpeHens Ha KPyriom OTBEPCTUM.
30Hbl PpeHens.

Ondpakums PpayHrodepa Ha Y3KOM MPAMOJSIMHENHOM Wenun. YC/IoBMA MaKCUMymMa U MUHUMYMa.
3aBMCMMOCTb MHTEHCUBHOCTM CBETA OT Yrna AndpaKkumm.

OndpakumoHHaa peweTka. OCHOBHblEe XapaKTePUCTUKN ANPPaKUMOHHON peleTkn. Ycnosus
rNaBHbIX MAaKCUMYMOB M MUHUMYMOB M A,06aBOYHbIX MMHUMYMOB.

3 cemecTp
CemuHap 1. KeaHmoseas onmukKa
KoaddnumneHTbl OTparkeHuA, NOrNoLWeHNA U NPONyCKaHMA.
Tennosoe nsnyyeHne. XapakTepucTmku.
Mogenb abCcoNOTHO YETHOIO Tea. 3aKOHbI TEMI0BOTO U3yYeHUA
M'notesa u popmyna MNnaHka. CBA3b popmybl MNnaHKa C 3aKOHAMM TENNOBOTO U3NYYEHUA.
OHeprua n umnynbc GoToHa. JasneHune ceeTa.
doToaddekT. 3akoHbl poToadPekTa. KpacHasa rpaHuua potoaddekTa.

Mnotesa SNHWTENHA W ero ypaBHeHMe Aaa BHewHero ¢oTtoadpdekta. O6bACHEHME 3aKOHOB
doToadpdekTa.

Topmo3HOE PeHTreHOBCKOEe U3nydYeHune.
3ddeKkT KomnToHa n ero Teopums.

KopnyckynAapHO-BONHOBOM Ayanvu3m CBETa. (ABNEHMA, NPUBOAALLME K TaKoMy MpeacTaBAeHUIo, U
bopmy/ibl, CBA3bIBAKOLLME KOPMYCKY/IAPHbIE U BO/IHOBbIE XapaKTEPUCTUKN CBETA)

CemuHap 2. 3nemeHmMbl KBAHMOBOU MeXaHUKU
BonHoBble cBOMCTBA YacTuL,. [MHa BOAHbI Ae bpoiina. dKkcnepumeHTanbHOe NoaTBEPKAEHME.
MpuHuMn HeonpegeneHHoctu MNeliseHbepra. COOTHOLWEHWE HeonpeaeneHHOCTEN.
BonHoBas ¢yHKLUMA U ee cBOWCTBA.
OcHOBHas 3aa4a KBAaHTOBOM MexaHWKKU. YpasHeHue LLpéanHrepa.
YacTuua B NoTeHUManbHoM Aame. KBaHTOBaHME aHepruum.
MpoxoxaeHWe YacTuubl Yepes NoTeHUMaNbHbI Bapbep. TYHHeNbHbIN 3 deKT.
CemuHap 3. Teopus bopa. U3nyyeHue amoma
MnaHeTapHasa moaenb atoma. OnbIT Pesepdpopaa. YpaBHeHue Pesepdopaa
Moctynatbl bopa. Hepgoctatkmn Teopumn bopa
MN3nyyeHne aToma BOAOPOAA M BOAOPOAONOAOOHbIX CUCTEM.
CnekTtpanbHble cepuun. dopmyna banbmepa.
OnbiT ®paHKka n lepua

CemuHap 4. Amom e KBAHMOB0OU MexaHuUKe
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KBaHTOBble UNCNa, XapaKTepusyloLwme NONOXKEHNE 3/IEKTPOHA B aTOMe.

KBaHTOBaHWe 3Heprun. KBaHTOBaHWE MOMEHTA MMMY/IbCa

CnuH anekTpoHa. MoAHbIN MOMEHT 3/1EKTPOHA.

Cxema sHepreTUYeCcKMx ypoBHel aTtoma Bogoposa. Mpasmaa otbopa npm aTOMHbIX Nepexoaax.
3anonHeHue 31eKTPOHHbIX 060/104EK B MHOTFO3/IEKTPOHHbIX aToMax. MpuHuun Mayau.

CneKTpbl MHOTO3/1IEKTPOHHbIX aTOMOB. XapaKTepUCTUYECKOEe U3NYyYeHUE B PEHTIEHOBCKOM CMeKTpe.
®opmyna Moznum

CemuHap 5. KeaHmoeas cmamucmuka. 31eKmponpoeodHOCMb maeepobix men.
MpUHLMN TOXKAECTBEHHOCTN OANHAKOBbIX YaCTUL,.
Bo30oHbI M depmmrOoHbI. Tpu BUAA CTaTUCTUKM: Knaccuyeckas, bose-3iHwTenHa n Pepmn-upaka.
CB0b6OAHbIE 3/IEKTPOHbI. IHEeprua Oepmu.
30HHaA Teopua TBepAbIX Ten.
DNeKTPoNpPoOBOAHOCTb NONYNPOBOAHUKOB. 3aBUCMMOCTb NMPOBOAMMOCTU OT TEMMEPATYpPbI.
CobcTBEHHan M NpMMecHan NPoBOAMMOCTb NONYNPOBOAHUKOB.
DNeKTPONPOBOAHOCTb METAa//I0B. 3aBUCMMOCTb CONPOTUBEHUS OT TEMNEPATYPbI.

flBneHue cBepxnpoBOAMMOCTMH. KBaHTOBaA TEOPUA CBEPXMNPOBOANMOCTHN.

CemuHap 6. PaduoakmueHocmeo
CocTaB M XapaKTepUCTUKM aTOMHOTO AApa.
ApepHble cnnbl. ONMLWNTE KBAHTOBbIN MEXaHW3M B3aMMOLENCTBUA HYK/IOHOB B A4PE.
KanenbHas n obonoveyHaa mogenu agpa. Pagnyc sapa.
Macca u aHeprua cBA3u Agpa. YaenbHasa sHeprusa ceAsm

flBneHne  papgMoakTMBHOCTU. OCHOBHOWM  3aKOH  pPagMOaKTMBHOrO  pacnaga. AKTUBHOCTb
pPagnoaKTUBHOrIO BeLLLeCTBa.

Anbda-pacnag. Mpasuaa cmelLeHMA. 3aKoHbI CoOXpaHeHua Npu pacnage. MNpober anbda-yacTmupl?
TyHHenbHbIM 3 deKT Npu a-pacnage. CNekTp a-4acTuy,
BeTa-pacnag, ero sugpbl. lNpaBuia cMeLLeHuUA.

JHepreTUYecKuii cnekTp B-yactuu,. MmMnoTesa HeNTPUHO. SlenToHbl. JIENTOHHLIV 3apAsg,

. [amma-nsnydenue, ero cBoicTBa. MexaHnsm MCNYCKaHWA raMma-KBaHTOB A4POM. XapaKTep crekTpa

Y-U3ny4yeHua.

Mpoueccbl B3aMMOLEMNCTBUA Y-KBAHTOB C BeliecTBoM: $oToadpdeKT, KOMNTOHOBCKOE pacceAHue,
obpasoBaHue 3/1eKTPOHHO-NO3UTPOHHbIX Nap, AAepPHbIN GoTo3PPeKT.

AfepHble peakumun. YpaBHeHUe aaepHON peakLmn. JHepreTMYecKuii BbIXoA, AAEPHON peakumu.
LlenHan peakumsa aenexusa. MpurHUMNbI paboTbl A4EPHOTO PeakTopa M aToMHO 60M6bI.

TepmoagepHaa peakuua. OcHOBHble nyTn CUHTE3a A4epP BOAOPOAa B A4Pa resinAa.
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OHeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLlEHOYHBbIE CPeACTBA JJI1 NMPOBEICHUS
MPOMEKYTOYHOM aTTEeCTAIMU:

Kopa
KomneTeHunm

MHOMKaTOp AOCTUKEHUA
KOoMMeTeHLUumn

O1neHOYHBIC CPEACTBA

OIIK-4: CriocoOeH aHanmM3upoBaTh (PU3MUECKYIO CYIIHOCTH SIBIICHUU M MPOIIECCOB, JICKAIIUX B
OCHOBE (D)YHKIIMOHHPOBAHUS MHUKPOIJICKTPOHHOW TEXHHKH, TIPUMEHSTH OCHOBHBIC (PH3UYECKUE
3aKOHBI M MOJICJIH JUIsl PENICHUs 33124 PodeCcCHOHAIBHOM IS TeIbHOCTH;

OIIK-4.1:

AHanu3upyer
(UBUYECKYI0 CYIIHOCTh
SBJICHUH U NPOLIECCOB

Hepeqenb BOIIPOCOB JISl MOATOTOBKH K 3K3aMECHY

1. KuHemaTuka MOCTYNAaTEIbHOTO  JBMKEHHUS.
Cucrema otcuera. Ilonstue paauyc-BekTopa,
CpelHEN 1 MTHOBEHHON CKOPOCTH U YCKOPEHHUSI.

2. OOpartHas 3amada MexaHWKH. HaxoxaeHue
IepeMeleHuss Tela M [OPOWIAEHHOIO  IIYTH.
HavansHsle ycnosus.

3. JIBmkeHue mo OKPYXHOCTH. YTOJI MOBOPOTa,
yIJoBasi CKOPOCTb U YIJIOBOE yckopeHue. CBs3b
YTJIOBBIX U JMHEWHBIX BEJIUYHH.

4. KpuponuHeiiHOe ABMKeHNE. TaHreHI[MaIbHOE U
HOpMasbHOEe ycKkopeHue. [losnHoe yckopenue. Yron
MEXKIy CKOPOCTBIO U YCKOPEHUEM.

5. Nonstue cunapl U Maccel Tena. [lpuHuun
cyneprno3unuu. 3akoHsl HproToHa.

6. Wmnynsc tena. OCHOBHOH 3aKOH JHWHAMHKH
IIOCTYNATEIBHOIO JIBUKECHUS. [Ipumenenue
OCHOBHOTO 3aKOHA TMHAMHKHU.

7. MoMmeHT uMmynbca M MOMEHT  CHJIBI
OTHOCUTENIBHO TOYKM. (OCHOBHOE YypaBHEHHE
JUHAMHUKHU BpalllaTeIbHOTO JIBHKEHUS.

8. Bpaienue BOKpyr HEMOABMKHONW ocl. MOMEHT
WHEpLHUU MaTepUaIbHOW TOUKH U TBEPJIOTO TENa.

9. Pacuer MOMEHTOB HWHEpLUUHU MPOCTBHIX Tell.
Teopewma Illteiinepa.

10. 3akoHBI COXpaHEHHMsS B MEXaHHKE. 3aMKHYyTas
cucTeMa. 3aKOH COXPaHEHHUsI UMITYJIbCa.

11. Mexanuueckas pabora. Kunernueckas sHeprus
IIOCTYNATEIbHOTO  JIBH)KCHMS. Teopema o
KMHETUYECKOW SHEPTUU.

12. 3akOHBI ~ COXpaHEHHs] TPH BpaIIATEIHEHOM
nBUKeHNH. KuHeTnueckas s3Heprus BpalaTeabHOro
JBUKEHMSI. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.
13. KoncepBaruBuble  cwibl.  IloTeHnmanbHas

JHEprus. 3aKoH COXpaHEHUs MIOJIHOM
MEXaHUYECKOM SHEPTUH.
14. 'apmonuveckne  kosebaHus.  YpaBHEHUE

rapMOHUYECKUX KoJeOaHWid. AMIUTUTYAa, 4acToTa
Y HavaybHas ¢asa.
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15. Dueprus rapMOHUYECKUX KOJICOaHUH.
MareMaTtuueckuii 1 GU3NUECKUN MasITHUKH.

16. DnexTpocraTueckoe ToJde. DIEKTPHUECKUI
3apsj U ero cpoiictBa. 3akoH Kysona.

17. HanpsiK€HHOCTh  JIEKTPOCTATUYECKOTO  TIOJIS.
[IpuHuMn cynepno3uuuu sl JTUCKPETHOIO U
HEIPEPBIBHOIO paclpeiesICHus 3apsii0B.

18. PaGota  9JEKTPOCTATHYECKOTO  TOJS IO
NEPEeMEILEHUI0 3apsiia. DHEeprusi B3auMOIEHCTBUS
3aps0B. [loTeHnman noJs.

19. 'eomerpuueckoe ONMUCAHUE 3IEKTPUUECKOTO
nosst. Teopema I'aycca m TeopeMa 0 LHUPKYJIALAHA
HaNpsHKEHHOCTHU 3JIEKTPOCTaTHUECKOTO MOJIS.

20. Konpencatopel.  [loHsiTHE  3IIEKTPOEMKOCTH.
EMKOCTb TIJI0CKOT0 KOHIEHCaTopa.

21. Coenuuenue KOHJICHCAaTOPOB. DOHeprus
3apsHKEHHOr0 KOHJIEHCAaTopa.

22. TlocTostHHBIN 2MeKTpUYecKuii ToK. 3akoH Oma
JUI OJTHOPOJHOrO yyacTka uenu. ConpoTHBIIECHHE.
CoenyHeHne CONpPOTUBIIEHUI.

23. CTOpOHHHE CHJIBL. OJEKTPOJBUXKYIIAs CHIIA.
3akon Oma 11 HEOJHOPOJHOIO y4dacTKa LIENU U
U1 3aMKHYTOM LienHu.

24. Pa3serBnennsie nienu. [Ipasmira Kupxroda.

25. Pabora 31eKTpru4ecKkoro Toka. MomHoCTh TOKa.
3akon Jlxoyns-Jlenna.

26. Equnas npupoja  3JIEKTPUYECKOTO U
MarautHoro nosieid. Cua Jlopenna. Cuita Amrepa.
27. MarHuTHOe TOJe  JIBHKYIIErocs  3apsja.
[IpuHIMI cyneprno3uMi MarHUTHBIX MOJIeH. 3aKOH
buo-Cagapa.

28. 'eomeTprueckoe OnMcaHHE MarHUTHOTO ITOJIS.
[lorok W UMPKYJIANUS BEKTOpa MarHUTHOM
WHTYKITUH.

29. 3aKOoH 3JeKTpOMarHUTHOW MHIyKIu Dapanes.
[IpaBuio JleHna.

30. SIBnenune camMOMHAYKUUH. MHIYKTHBHOCTS.
Pacder MHIYKTHBHOCTH OECKOHEYHOTO COJICHOMJIA.
DHeprust MarHUTHOTO TOJISL.

31. TepMoguHAMUYECKHIA " CTaTUCTUYECKUUI
CrocoObl  OMHMCaHUs  MakpocucreM.  Mozenb
UJeaIbHOTO  Ta3a.  YpaBHEHHE  COCTOSHUS
U7eaIbHOTO ra3a.

32. TloHATHE CTeTNeHEeW CBOOOJBI  MOJICKYJIBL.
Teopema o paBHOpacHmpeneNeHHH JHEPTUU IO
CTEIEHIM CBOOO/IBI.

33. BHyTpeHHss 3HEprus Kak (QyHKIUS COCTOSHUS
cucreMsl. [lepBoe Hauano TEPMOJUHAMUKH.

34. Pabora KaK byHKuus nporecca.
N3oxopuueckuid, n300apuUIecKuit u
M30TEPMUYECKHI IIPOLECCHI.
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35. [lonsATHEe TEMIOEMKOCTH. TemIoeMKOCTh MpH
M30XOPUYECKOM U HM300apUYECKOM IIpoleccax.
[Tocrosinnas agnadaThl. AradaTUYeCKHid MpoIecc.
36. Bropoe Havajo TEPMOJIMHAMHUKH.
®opmynuposku Kiaysnyca u KenbsuHa.

37. Huknuaeckuit mporiecc. Koaddurment
MOJIE3HOTO JEHUCTBUS TEIJIOBOM MaiuHbl. [{ukn
Kapno.

38. [Ipobiema HEOOpaTUMOCTH TETIJIOBBIX
IIPOLIECCOB. DHTPOIHUSA CUCTEMBI M €€ CBOWCTBA.
Teopema HepHcra.

39. OcHOBHEIE XapaKTePUCTUKH
AIIEKTPOMAarHUTHOM BOJIHBI. Hlkana
3JIEKTPOMArHUTHBIX BOJIH. Ocobennoctu
OINITHYECKOTO JTHAIa3oHa.

40. NuTepdepennns CBETOBBIX BOJIH.

KorepentHocts. OnbiT FOHra.

41. Ontuueckass  pa3HOCTh XoJa. VYcenoBus
MakcUMyMa 1 MUHUMYyMa Mpu UHTepHEepeHIINH.

42. arepdepeHnns B TOHKUX TUIEHKAX.

43. SIBnenue nudpakmuu. Judpakuus Openens Ha
KpyTJoM oTBepcTuu. 30HbI OpeHens.

44, NTudpakums Opaynrodepa HA  Y3KOM
MPSMOJIMHENHON IIENH.

45. JludpakunoHHas penérka.

46. EcTecTBeHHBIN W NOJSPU30BAHHBIN CBET. 3aKOH
Mantoca.

47. TenmoBoe W3JTy4YCHUE Tena. 3akoH
Credana-bonbiimana. 3akoH cMemienuss Buna.
I'mnoresa I1nanka.

48. dotorddext. 3akonsl CroneroBa. dopmyia
DWHIITEHHA.

49. ®OTOHBI. JlaBrieHue CBeTa.
KopnyckynsipHO-BOJTHOBOM Ayanu3M CBETA.

50. Paccessnue (oToHa Ha CBOOOIHOM 3JIEKTpPOHE.
®opmyna Komnrona.

51. BoaHOBBIE CBOWMCTBA YacTHIl. J[JTMHA BOJHBI Jie
bpoiinig.  DkcnepuMeHTanbHbIE  MOATBEPKICHUS
rumnoressl ae bpoiis.

52. Mlpuanmn  HeonpeaeneHHOCTH. COOTHOIIEHHUE
HeomnpeneneHHocteil ['eiizenbepra. OcobeHHOCTH
rpolecca U3MEPEHUs B KBAHTOBOM MEXaHUKE.

53. [Inanerapuas moaens aroma. [loctynarsr bopa.
KBanToBanue SHEPrUuu BOJOPOJONOA00HOM
CHUCTEMBI.

54. Nznydyenune BOJIOPOJOTIOIOOHBIX CHCTEM.
CrniektpanbHble cepun aToma BOAOPOJA.
O600menHnas popmyna banbmepa.

55. SBnenne paguoakTUBHOCTH. OCHOBHOUM 3aKOH
paguoakTuBHOro pacnana. IlocrosiHHas pacnana.
Ilepuon nonypacnaga.
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56. CocTaB M XapaKTEPUCTHUKU aTOMHOIO spa.
Kanenbnas mogens. Pazmep siapa.

57.Macca u »dHeprus CBA3M aTOMHOIO S7pa.
3aBUCHUMOCTh  YACNIBbHOM SHEprusi CBSI3U  OT
MaccoBoro yrcia. O6ono4eyHast MOJIeNb spa.

58. SlnepHbie peakuu. DHEprus peakuuu. Peakiun
JICJICHUSI U CUHTE3a sJIEP.

OIIK-4.2:

[IpumensieT oOcHOBHBIE
du3uueckre 3aKOHbI IS
peureHus 3a1a4y
npohecCHOHATLHOM
JeATEIILHOCTH

IpumepHbIit BApHAHT HUTOT0BOI0
IK3aMEHAIMOHHOI0 TeCTa

1. Pannyc-BeKTOp 4acTUIIbI U3MEHSETCS 110 3aKOHY:
- JRg -

r=>5"1+ j+2tk

Omnpenenutb: 1) ypaBHEHHE TPACKTOPUHU YACTHUIIBI,
2) CKOpOCTh M YCKOPEHHE 4YaCTHI[bI B MOMEHT
BpemeHHu to=1 c; 3) kacarenpHO€ M HOpPMaJbHOE
YCKOPEHHUE TOYKH B 3TOT K€ MOMEHT BPEMEHH.

2. OmuH MOJb HIOEAJILHOIO

OJIHOATOMHOI'0 Tra3a COBEpLIaeT 3 )
npouecc 1-2-3. To = 100K. Ha *T[
ydqacTtke 2-3 K ra3y MOJBOIST S
KOJIMYeCTBO TemnoThl Q23 = L

2,5 k/[oc. Haiinure OoTHOIICHUE

paboTel  A1-23, COBepIIaeMOil Ta30M B XOe
mporecca, K KOJIHYECTBY TEIUIOTHI Q123
MOIJIOIEHHOMY T'a30M.

3. Ha Gapaban paguycoM R =15 cM HaMOTaHO HUTB.
K xoHuy Hutu npussizan rpy3 maccod m = 800 r,
KOTOpBIH OMycKaeTcs ¢ yckopeHueM a = 1,5 m/c?,
Ornpenenure MOMEHT WHEPIUHU OapadaHa.

4. Crepxenp qmHou 1,5 M u maccoit 10 xr moxer
BpAILIATHCS BOKPYT HEMOABUKHOM OCH, IPOXOAAIIEN
yepe3 BEPXHHM KOHell CTepxkHs. B cepeauny
CTEpXHS yaapseT mynss mMaccod 10 r, jersmas B
TOPU30HTAILHOM HampaBJIe€HUH cO CKOpocThio 500
M/C W 3acTpeBaeT B cTepxHe. Ha kakoil yron
OTKJIOHUTCSI CTEP>KEHB TOCa yaapa?

5. Omnpenenure, npu KakoW TeMmmeparype rasa,
COCTOSIIIIET0 U3 CMECH a30Ta U KUCIIOpoa, Haubosee
BEPOSATHBIE CKOPOCTH MOJIEKYJI a30Ta U KHCIOpOJa
OyIlyT OTIUYAThCS APYT OT Apyra Ha Av = 30 m/c?

1. YUemy paBHa pa3HocTh (a3 KojebaHUN JBYX
KOTEPEHTHBIX CBETOBBIX BOJH, MPUXOASAIIUX B
A

HEKOTOPYIO TOUKY 3KpaHa € pa3HOCTBIO X0Aa B 2 ?

2. Tlpu unTepdepeHun ABYX KOT€pEHTHBIX BOJH C
JUIMHOW  BOJHBI 2 MKM  HHTep(hepeHIMOHHBIN
MUHMMYM HaOlogaercs MpU  pasHOCTH  Xoja,
PaBHOM. ..

1) 0 MKMm; 2) 1 MxwMm; 3) 4 MKM; 4) 2 MKM.
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3. ToHkas cTewIsHHas IUIACTMHKAa C IIOKa3aTeleM
npeaomiieHus N= 1,5 u

tonuuHoi d = 2 MKM l .
MoMeIeHa MEXTY n -
aByms  cpegamu ¢ d | n
IOKas3areiasiMu ha

npenaomiieHus N1 = 1,2 u
N2 = 1,6. Ha miacTuHKY HOpMaJibHO TaJaeT CBET C
umHOM BoimHel A = 600 umMm. PasHocte xoma

UHTEpPEepUPYIOLIUX OTPAKEHHBIX JTyuel paBHa...
1) 9000 uM™; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM.

4. Onwir KOHra mpooautcst B xentom cBete. Kak
U3MEHUTCS  PACCTOSHHUE  MEXIy  COCETHUMHU
MHTEP(PEPEHIIMOHHBIMU TI0JI0OCAMU Ha SKpaHe, €Cciiu
BMECTO YKEJITOTO UCIOIb30BaTh (PUOJIETOBBIN CBET?

1) yBenuuures; 2) yMEHbILIUTCS; 3)
OCTaHEeTCSl HEU3MEHHBIM; 4) npyroi oTBeT.

5. Ha nuadparmy c KpyriibIM OTBEpPCTHEM, paauyc
KOTOpOro paseH =1,73 MM magaer miaockasl BOJIHA C
2=0,6 MxMm. 3a auadparmoii Ha paccrosiauu b=1 M ot
Hee HaxoauTcs aKpaH. Uto Oyxaer HaOmomatbes B
LIEHTpE DKpaHa?

1) TeMHOE MATHO, TaK KaK B OTBEPCTUH YKJIaIbIBAIOTCS
2 30Hb1 Openens;

2) cBemioe TMATHO, TaK Kak B  OTBEPCTUU
yKIIa[pIBatoTCA S5 30H PpeHens;

3) cBemioe TMATHO, TaK Kak B  OTBEPCTUHU
yKiagsiBatoTcs 3 30861 Dpenens;

4) TeMHOE MTHO, TaK KaK B OTBEPCTHH YKJIaIbIBAIOTCS
4 30HbI OpeHens.

6. Mudpakuronnas pemierka umeer 400 mTpuxoB Ha
quHe 2 MM.  OHa pacronoXkeHa Ha pacCTOSHUU 1 M
OoT d3KpaHa. Pemierka ocBemaercsi OelbIM CBETOM C
JUIMHOM BOJHBI KpacHoro ceera 720 HM u
¢uoneroporo csera 430 um. [lupuna cnekrpa
NIEPBOTO MOPAJIKA HA DKPAHE PaBHa. ..

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

7. Ilpn maneHun cBeTa M3 BO3AyXa Ha JUAJIEKTPUK
OTpaXEHHBIN JIy4 MOJHOCTHIO MOJISIPU30BaH NP yTiIe
naaeHus 60°. [Ipu 3ToM yrosa npeiaoMiIeHHs paBeH...
1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecnu mpu mNpoXoKIEHUM €CTECTBEHHOTO CBETa
yepe3 JBa MOJSApU3aTOpa HMHTEHCUBHOCTh  €r0
yMEHbIIAETCS B 4 pas3a, TO Yroj MeXay MI0CKOCTIMU
IPOIYCKaHUs MOJIIPU3aTOPOB PABEH. ..

1) 30°; 2) 60°; 3) 45°; 4) 90°.
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OIIK-4.3:

AHanu3upyer Mnpoueccsl
JeXaluX B OCHOBE
(YHKLIMOHUPOBAHUS
MUKPO3JIEKTPOHHON
TEXHUKHU

Ilpumeput IKIAMEHAUUOHHBIX — NPAKMUYECKUX
3a0anuii:
1. Yacruna MAacChI m,; = 0,1 kr ,

JBIKYIIAACS CO CKOPOCTBIO ¥ = 3 M/c, HCIbITANA

YIPYroe COyAapeHHe C IIOKOMBUICHCS 4YacTULEH
MAacChl m, =0,2kr . Onpenenutsb KaKyIo

KHHETUYECKYIO YHEPTHUI0 Mpruolpeia BTopasi YacTHIIA,
€CIIY IIepBasi OTCKOYWIIA IO IPSAMBIM YIJIOM K CBOEMY
[IEPBOHAYAILHOMY HAIIPaBJICHUIO.

2. Ornpenenutb CKOPOCTh MOJIEKYJT a30Ta, IIPU
KOTOpOW  3Ha4eHWE  (QYHKIUH  paclpeaeicHus
MakcBenna npu Temneparype T, = 400K Oyner

TaKUM K€, KaK 1 JuId Temreparypel T, = 500 K.

3. WneanbHblil 0AHOATOMHBIN a3 COBEpLIAET
LIHKJ, COCTOAIIMA M3 JABYX M30XOP M JBYX H30TEPM.
HaubGonpimas v HauMeHbIas TEeMIIEpPAaTyphl IUKIA
cocraBjsiror T, = 400K wu T,=300K , a
HanOonmpmii 00BeM B n = 4,5 pasza MpeBHIACT
HauMeHbImid. Onpenenure K03QPHUIUCHT TOJIE3HOTO
JIEUCTBHUS TaKOI'0 IIUKIIA.

4. KBagpartnas MIPOBOJIOYHAS pamka
pacrojoXeHa B OJHOM INIOCKOCTH C JUIMHHBIM
IpsAMBIM TIPOBOJIOM TaK, 4YTO JBE €€ CTOPOHBI
napasuienbHbl npooay. [lo paMke u mpoBoay TEKYT
onuHakoBble Toku | = 1 kA. Onpenenuts cuny F,
JNIEUCTBYIONIYI0O Ha paMKy, eciu Onmxaimas K
IPOBOAY CTOPOHA PaMKM HAXOJWUTCS HA PACCTOSHUM,
PaBHOM €€ JIJINHE.

S. KoHn1er LN, COCTOSIIIEN u3
MOCJIEZIOBATENbHO BKJIIOYEHHBIX KOHJEHcaropa |
akTuBHOro compotuBieHuss R = 110 Ow,

MOJACOCUHUIN K TIEPEMEHHOMY HAMNPSDKCHHUIO C
aMIUIMTYAHBIM 3HaueHueM Um = 110 B. Ilpu stom
aMIUTUTYJa yCTaHOBHBIIETOoCs Toka B 1iend Im = 0,50
A. Haiitu pa3HOCTH (pa3 MEXy TOKOM U MOJaBAEMbIM
HaIPSHKEHUEM.

6. ITy4ok ecTeCTBEHHOI'O CBETa MaJaeT Ha CUCTEMY U3

IBYX M0CJIEI0BATEIBHO PacMoI0KEHHBIX
MOJIIPU3aTOPOB,  Yrold  MEXAY  IUIOCKOCTSIMHU
MIPOITY CKaHUs KOTOPBIX COCTAaBIISIET 30°.

KoadduuueHt normnomeHuss mnepBoro mojisipusaTopa
coctamsier 10%, a Broporo — 20%. Kakas dgacts
MHTCHCUBHOCTM  CBeTa  Mpoiier  yepe3 3Ty
ONTHYECKYIO CUCTEMY?

0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTECTAIMH, NOKa3aTeJd M KPUTEPHH

OICHUBAHUA:




[IpomexyTouHass arrectauus mO AucUUIUIMHE «Du3MKa» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00YJAIOIIMMUCS 3HAHUM, U TIPAKTUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, MPOBOIUTCS B hopMe
JIBYX 9K3aMEHOB.

OK3aMeH [0 JaHHOM AMCUHUIUIMHE MPOBOJIUTCS B IMUCBMEHHOM M YCTHOW ¢opme 1o
9K3aMEHAIIMOHHBIM OHIIETaM, KOTOPHIC BKIIOYAOT TEOPETUICCKUE U MMPAKTUICCKIE 3a/IaHus.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE
y4eOHOro MaTepuajia, CBOOOJHO BBHINOJHSET MPAKTUYECKUE 3a/laHus, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIET UX B CUTYaIlHsIX TTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIUOKU, HETOYHOCTH, 3aTPYAHECHUS MIPH BBITIOJHEHUY MPAKTUYECKUX 3a/IaHUH,
MePEeHOCE 3HAHUI U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIEHKY «YAOBJIETBOpUTEJbHO» (3 Oamia) — oOydaroumuiicss JIEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJl€¢ KOHTPOJBHBIX MEpPONPUATUI
JOIYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHUH, HABBIKOB,
00y4JaromIMiACs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] TpPU ONEPUPOBAHUM 3HAHUSAMH U
YMEHHSAMHU MPU UX TIEPEHOCE HA HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6aiyia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKOro marepualia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHU, HE MOMKET
MOKAa3aTh UHTEIUICKTYaJbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY/IO0BJIETBOPHUTEJbHO» (1 Oamr) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUs WHGPOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEJUICKTyalIbHBIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.



