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1 Heau ocBOCHUA TUCUMILIMHBI (MOIYJIA)

[lenpro ocBOCHUS AUCHUIUTHHBI «DuU3HKa» SABISETCS (POPMUPOBAHHE Y OOYUArONTUXCS
CIIOCOOHOCTH TPUMEHSTH OCHOBHBIC 3aKOHBI KIIACCUYECKOW U COBPEMEHHOW (U3MKH s
aHaym3a (PU3MYECKUX SBJICHHUHA U MPOIECCOB, MX (GOpMATH3AINKN U PEIICHUS 3a/1a4 C IIOMOIIBIO
COOTBETCTBYIOLIETO (PU3UKO-MAaTEeMaTHUECKOr0 ammapara, a TakXke yMeHHs paboTraTh ¢
obopynoBaHueM, 00padaTeIBaTh W MPEACTABIATH JaHHBIC M3MEPEHUN W JIenaTh 00OOCHOBAaHHBIC
BBIBOJIBI.

2 MecTo AuCHMILVIMHBI (MOYJI5) B CTPYKType 00pa3oBaTeIbHONH MPOrpaMMBbl

Huctunmuaa ®dusmka BXoAuT B 0a30BYI0 4acTh Y4YeOHOro IuUTaHa 0Opa3oBaTEIbHOM
MIPOTPaMMBI.

Jns  wW3ydyeHus  TUCIHMIUIMHBI  HEOOXOAWMBI  3HaHWS  (YMCHHs,  BIIQJICHUS),
chOpMUPOBAHHBIE B PE3yJIbTATE U3yUCHUS TUCITUILINH/ MIPAKTUK:

«Dusukay, «Maremaruka», «Mubopmatnka» Ha 0a3e cpeaHero (MOTHOrO) OOIIETO
o0Opa3oBaHus.

3HaHus (YMEHHS, BIAJICHUS), TOJYUYCHHbIC MPU U3YyYCHUU TAHHOUN JAMCIUTUIMHBI OYIyT
HEOOXOUMBI JIJTSl U3yUEHUS TUCITUTUINH/TIPAKTHK:

OCHOBBI paIMOTEXHUKH

du3rueckrue OCHOBBI Tepeaud HHPOPMAITHH

DNEeKTPOHUKA U CXEMOTEXHHUKA

TexHnveckas 3amuTa HHPOPMaITUH

3 Komnerenuuu ody4yaromierocs, popmupyembie B pe3y/ibTaTe 0CBOCHHSA

AUCHMINIMHBI (MOYJIs) U IUIAHUPYeMble pe3yJIbTaThbl 00y4eHHA

B pesymbrare OcBOCHHMS IUCHMIUIMHBI (MOIynsi) «@Du3MKa» OOYyYalOUIMACsS OIDKEH
00J1a1aTh CIIEAYIOIIMMU KOMIETEHIIUSIMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaTbl 00y4eHHs
AJIEMEHT
KOMITETEHIIUU

OIIK-1  crmocoOHOCTBIO aHATM3UPOBATH (PU3HUECKUE SIBICHUS U MPOILIECChI, TPUMEHSTh
COOTBETCTBYIOIIMI MaTeMaTUUECKUi anmnapar Juist GopMaIn3aluy U pelieHus
npoecCHOHANBHBIX 3a/1a4

3HaThb — OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I, rpaHuibl IPUMEHUMOCTHU 3THX 3aKOHOB U UX
CBSI3b C SIBICHUSMH U TIPOLIECCAMU, TPOUCXOAAIINMH B IPUPO/IE;

— METO/IbI aHaNIN3a (PU3NUECKHX MPOLIECCOB U SIBICHUI;

— (U3HKO-MaTeMaTHYECKHUH armapar, HCIOIb3YEeMBbIi [T OTTUCAHUS
(U3NIECKIX 3aKOHOMEPHOCTEN

Ymets MPUMEHSTH (pU3HUECKUE 3aKOHBI M (PU3UKO-MaTeMaTHIECKHH anmapar Jis
(dbopmanu3any onucaHus GU3MUECKUX SABJICHUN U NMPOLIECCOB U PEIIECHUS
3a/1a4 B paMKax (PU3MKU U CMEXKHBIX JUCHUIUINH

Bianers OTIBITOM aHaJIn3a MPOUCXOAANINX (PU3HUECKHX SBJICHUH U IPOLECCOB U
peeHus pu3nYecKux 3agay

[1K-14 crnocoGHOCTHIO MPOBOJUTH KOHTPOJIbHBIE TPOBEPKU PAOOTOCIIOCOOHOCTH MPUMEHSIEMBIX
IIPOrpaMMHO-aINapaTHbIX, KPUOTOTpaPUUECKUX U TEXHUYECKUX CPEACTB 3alUThl HHPOPMALUU

3HaTh METO/IbI ¥ TIOAXO/IBI K SKCIIEPUMEHTAIBHOMY HCCIICIOBAHUIO H
MOJICTUPOBAHUIO, IPUMEHsIEMbIE B (DU3HKE M PacIIpOCTPAHSAIONINECS Ha
JIpyrue o01acTH 3HaHUN




YMeTh

— MIOJIb30BATHCS COBPEMEHHOM anmapaTypoi it IpoBeIeHHs (PU3UYECKOTo
JKCIEPUMEHTA;

— UCTIOJIb30BaTh (PU3NYECKHE MOJIEIH JIUIsl OIIMCAHUS PeaIbHBIX MPOLIECCOB,
C MOMOILIBIO IPUOOPOB U3MEPATH PU3NUECKHUE BEIIMUMHBI, IPOU3BOJUTH
00paboTKy SKCIEPUMEHTATBHBIX JAHHBIX M aHAJIM3UPOBATH MOJTYYCHHBIC
pe3ysbTaThl

Bmanets

— HaBbIKaMU pabOThI C U3MEPUTENBLHBIMU TPUOOPAMU U 000PYIOBAHUEM;
— METO/IaMH MPOBEACHUS PU3NUECKUX U3MEPEHUH, pacyeTa BeIUYHH U
aHaJIM3a MOJy4YEeHHBIX JaHHbBIX




4. CTpyKTypa, 00béM N coaepkaHHe JMCHUILIUHBI (MOTLYJIsI)
OO6miast TPyI0EMKOCTh TUCIUIIINHBI COCTaBiseT 15 3adeTHhIX enuuuil 540 akaj. 4acoB, B TOM

qHUCIIC:

— KOHTaKTHas paborta — 328 akaj. 4acoB:
— aymutopHas — 318 akaj. 4yacos;

— BHeaynuTopHas — 10 akaj. yacoB

— camocTosTeNnbHas padora — 140,6 akana. 4acos;
— MOJrOTOBKA K AK3aMeHy — 71,4 akan. yaca

<D0pMa arrecTaluu - 59K3aMCH, 3a4€T

Paszen/ tema
JUCLUIUIMHEI

AynuropHast
KOHTaKTHasi pabora
(B akan. yacax)

Cemectp

Jlek.

11a0.

3aH. 3aH.

IpaKT.

Camocrosrenbfas

paboTa cTyaeHTa

Bun
CaMOCTOSITEEHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
YCIEBaeMOCTH H
TIPOMEKYTOTHOMN
aTTecTaluu

Kon
KOMIIETEHITAN

1. Mexanuka

1.1
MIOCTYTIATEIBHOTO
BPALIATEILHOTO JIBUKEHHUS

Kunemaruka

u

4 4/211

- MOJITOTOBKA K
CEMHHAPCKOMY U
MIPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JICKIHH);

- peleHue
WHMBUAAYaJIbHBIX
3a1ad;
CaMOCTOSITENEHOE
U3yUYCHHE
y4eOHOM 1
Hay9IHOUN
JIUTEPATYPBI;

- MpOBepKa
VHIBHIYATbHBIX
3agaq Ne 1, Ne 2
- cemuHap Ne 1;

OIIK-1

1.2
MNOCTYINATCIIbHOI'O
BpalaTeJIbHOTO ABUXCHUSA

JluHamuka

u

6 841 | 6/211

- TIOJITOTOBKA K
nabopaTtopHOMY,
CEMHHAPCKOMY U
MIPAKTUYECKOMY

3aHATHIO
(npopabotka
TEKINH);

- MOJrOTOBKA
oT4era 1o
nabopaTopHBIM
paboram;

- pelieHue
WHIUBUAYaJIBHBIX
3a1ad;
CaMOCTOSITENEHOE
H3y4YCHHE
y4eOHOM 1
Hay4yHOH
JIUTEPATYPBI;

- nabopaTopHas
pabora No 3, Ne 4;
- IIpOBEpKa
HHJBUYaIIbHBIX
3agad Ne 3
- cemuHap Nel;

OIIK-1, IIK-
14




1.3 3akoHBI
MEXaHUKE

COXpaHEeHUsI B

5 821

6/21

- IOJITOTOBKA K
nabopaTopHOMY,

HPaKTHIECKOMY
3aHATHIO
(mpopaboTka
JICKIHN);
- O/ITOTOBKA
oTdera 1o
J1a00paTOPHBIM
paboTtam;
- pemeHne
WHANBUAYAJIbHBIX
3a1ad;
CaMOCTOSTEIIFHOE
U3yUCHHE
yueOHOil u
Hay4HOU
JIUTEPaTyPBI;

CEMUHAPCKOMY U

pabota Ne 1;
- -IIpoBepKa

3ama4d Ne 4;
- cemuHap Ne2

- nabopaTopHas

WH/IMBUAYJIbHBIX 14

OIIK-1, TIK-

>

MCXaHHUKa

1.4 PensituBucrckas

2/11

- TIOJITOTOBKA K

MIPAKTUYECKOMY
3aHATHIO

(mpopaboTka
JIEKITUH);

- pelieHue
HHIMBUYJIbHBIX
3a1ad;
CaMOCTOSITEIbHOE

u3ydeHue

y4eOHOM 1

Hay4yHOH

JIUTEPATYPBI;

- -IIpOBepKa

3ama4y Ne 7;

WHAUBUAYAJIBHBIX

OIIK-1

1.5 MexaHnueckue
KoeOaHus M BOJIHEI

6/21

6/21

- MOATOTOBKA K
nabopaTtopHOMY,
CEeMUHAPCKOMY U
MIPAKTHIECKOMY
3aHATHIO
(npopabotka
JIEKIUH);
- IOJrOTOBKA
OTYeTa 10
1abopaTopHBIM
pabotam;
- pelieHue
WHIUBUAAYaJIbHBIX
3a1ad;
CaMOCTOSITENBEHOE
U3y4YEeHUE
y4aeOHOM 1
HayIHOU
JIATEPaTyPHI;

- 1abopaTopHbIe

paboter Ne 5, Ne 7

- -IpoBepKa

HWHIBUIYaIbHBIX 14
3agad Ne 5, Ne 6;

- cemuHap Ne 3;

OIIK-1, IIK-

Uroro mo pazneny

24

22/81

24/91

24

2. MonexkynspHas
TEPMO/IMHAMHKA

u




2.1 MonekymnsipHo-
KMHETHYeCcKas  Teopus |
OCHOBBI CTaTUCTUYECKOU
¢buzuku

6/21

4/21

- [loaroToBka k
nabopaTopHOMY,
CEeMUHAPCKOMY U
HPaKTUYECKOMY
3aHSTHIO,
-TIOZITOTOBKA
OTueTa 10
1a60paToOpHOM
pabore;
-peleHue
WHIUBHAAYaJIbHBIX
3a7ad;
CamocrosTensHOe
u3ydeHue
yueOHoOIl u
Hay4yHOH
JIUTEPaTyphl;

WH/IMBUAYaJIbHBIX
3agady Ne§, Ne 9

-naboparopHast
pabota Ne 11;
-IpoBepKa

-cemuHap Ne 4

OIIK-1, TIK-
14

2.2 TepMoauHaMuka

8/41

8/31

4,2

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY 1
MIPAKTHIECKOMY

3aHATHIO

(mpopaboTka

JIeKIHN);

- IO/ITOTOBKA
OTYeTa 110
71a00paTOPHBIM
paborawm;

- perieHne
WHMBUAYaTbHBIX
3a1ad;
CaMOCTOSITEIIEHOE
u3ydeHue
yueOHOil u
HAay4YHOHN
JIMTEPaTypEI;

pabotsl Ne 14, Ne

WHIUBUAYAJIbHBIX

- 1abopaTopHbIE

15
- -IpoBepKa

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

OIIK-1, IIK-
14

Uroro mo paznmery

12

14/611

12/51

82

Htoro 3a ceme CTp

36

36/141

36/141

32,2

OK3aMCH

3. DJeKTpoMarHeTu3mM

3.1 DrnexTpocraTtnka

6/21

6/21

6,3

- IOATOTOBKA K
nabopaTopHOMY,
CEeMHUHAPCKOMY U
MIPAKTHIECKOMY

3aHATHIO
(npopabotka
JIeKLHH);

- IO/ITOTOBKA
OTYeTa 10
11a00paTOpHBIM
paboTawm;

- perieHne
WHIUBUYaTbHBIX

3ajad;
CaMOCTOSITEIIBHOE
n3ydeHHe
y4eOHOM 1
Hay4qHOU

JUTEPATYPBI;

- naboparopHas
pabora Ne 21, 26
- -TpoBepKa
MHIUBHIYaTbHBIX
3amad Ne 1, 2
- cemuHap Ne 1;

OIIK-1, IIK-
14




3.2 I1oCTOSIHHBIH TOK

6/21

421

- IOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
PaKTHICCKOMY

WHANBUAYAJIbHBIX

CaMOCTOATCIIbHOC

3aHATHIO
(mpopaboTka
JICKIHN);

- O/ITOTOBKA
oTdera 1o
J1a00paTOPHBIM
paboTtam;

- pemeHne

3azay;

u3ydeHue
yueOHOil u
Hay4HOU
JIUTEPATYPBI;

- nabopaTopHas
paborta Ne 24

WHAUBUAYAJIbHBIX

- cemuHap Ne 2;

- IpOBepKa

3agad Ne 3,

OIIK-1, IIK-
14

3.3 MaruurocraTiuka

4211

6/21

- IOATOTOBKA K
1a00paToOpHOMY,
CEeMUHAPCKOMY U
IPaKTUUECKOMY
3aHATHIO
(npopabotka

TEKIUH);

- OATOTOBKA
OTueTa 10
1a00paTOPHBIM
paboram;

- perieHue
WHANBHIYaTbHBIX
3a71ay;
CaMOCTOATENFHOE
u3ydeHue
yueOHoOIl u
Hay4yHOH
JIUTEPaTyphl;

WHAUBUAYAJIBHBIX

- cemuHap Ne 3;

- nmaboparopHas
pabora No 28
- MpoBepKa

3amad Ne 4,

OIIK-1, TIK-

14

3.4 OneKTpOMarHUTHasl

HHTYKIUSL.
ONeKTpOMarHUTHBIE
KoneOaHus. IlepemenHbIit

TOK

6/21

6/21

- IOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JICKIHH);
- O/ITOTOBKA
oTYeTa 10
11a00paTOPHBIM
paboram;
- perieHne
WHANBUIAYAJIBbHBIX
3a1ad;
CaMOCTOSITEIIEHOE
U3yveHue
yueOHOil u
Hay4HOH
JIUTEPaTypBI;

- nabopaTopHas
pabota Ne 27, 28

- IIPOBEpKa
WH/IMBUAYaJIbHBIX
3agad Ne 5, Ne 6,
- cemuHap Ne 3;

OIIK-1, TIK-

14

Wroro no pasneny

18

22/81

22/81

21,3

4. BonHOBasi ONTHKA




4.1
ToJe.
BOJIHBIL.
CBETA.

DNEeKTpOMarHUTHOE
DNeKTPOMArHUTHBIC

BonnoBass mpupona

- MOJITOTOBKA K
CEMHHApPCKOMY U
MIPAKTUYECKOMY
3aHATHIO
(npopabotka
JIeKIHN);

- pelieHue
HHIUBUY AJIbHBIX
3a1ad;
CaMOCTOSITEIbHOE
H3y4YeHHE
yueOHoil u
Hay4yHOH
JIUTEPATYPHI,

- MpoBepKa
HHJBUYaIbHBIX
3ama4y Ne 7;

- cemuHap Ne 4;

OIIK-1

4.2 B3auMoneicTBre CBETa C

BCIICCTBOM.

CBCTa

Tomspuzarus

421

4/21

- MMOJITOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPAKTUYECKOMY

3aHATHIO
(npopabotka
JIEKIUR);

- MOJrOTOBKA
oT4era 1o
nabopaTopHBIM
pabortam;

- peuieHue
WHMBUAAYaJIbHBIX
3a1ad;
CaMOCTOSITENEHOE
U3yUYCHHE
y4eOHOM 1
HayJIHOUI
JIUTEPATYPBI;

- naboparopHas
pabora Ne 35
- IpoBepKa
WMHIUBHIYaTbHBIX
3amad Ne §,
- cemuHap Ne 4;

OIIK-1, IIK-
14

4.3 Nnrepdepenuus cBera

4/21

4/21

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
HPAKTUIECKOMY

3aHATHIO
(mpopaboTka
JIEKIUR);

- OZITOTOBKA
oT4era no
J1a00paTOPHBIM
pabotam;

- perieHue
WHJMBUAAYaJIbHBIX
3a/1a4;
CaMOCTOSTEIIFHOE
HU3y4yeHue
yueOHOil u
Hay9IHOUN
JIUTEPaTypBI;

- nabGopatopHas
pabora Ne 32
- IIpoBEpKa
MHIVBHUIYaTbHBIX
3aga4d Ne 9,
- cemuHap Ne 5;

OIIK-1, TIK-
14




4.4 Mudpakuus cBera

4/21

421

- IOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
HPaKTHIECKOMY
3aHATHIO
(mpopaboTka
JICKIHN);

- O/ITOTOBKA
oTdera 1o
J1a00paTOPHBIM
paboTtam;

- pemeHne
WHANBUAYAJIbHBIX
3a1ad;
CaMOCTOSTEIIFHOE
U3yUCHHE
yueOHOil u
Hay4HOU
JIUTEPaTyPBI;

- nabopaTopHas
pabora Ne 34
- IIpOBEpKa
VHIIUBHIYATTbHBIX
3agad Ne 10,
- cemuHap Ne 5;

OIIK-1, TIK-
14

Wroro no pasneny

16

12/611

12/611

17

Htoro 3a ceme CTp

34

34/141

34/141

38,3

OK3aMCH

5. KBaHToBasi onrtuka

5.1 KBanroBas
DKCIIepUMEHTAIFHOE
MOATBEP)KACHHE  KBAHTOBOH
IIPUPO/BI CBETA

OIITHUKA.

8/31

8/3U

11,1

- MOATOTOBKA K
nabopaTtopHOMY,
CEeMUHAPCKOMY U
MIPAKTHIECKOMY

3aHATHIO
(npopabotka
JIEKIUH);

- IOJrOTOBKA
oTYeTa 10
nabopaTopHBIM
pabotam;

- pelieHue
WHIUBUAAYaJIbHBIX
3a1ad;
CaMOCTOSITENBEHOE
U3y4YEeHUE
y4aeOHOM 1
HayIHOU
JIUTEPaTyPBI;

- nabopaTopHas
pabora Ne 36, No
37
- IIpoBEpKa
HMHIVBHIYaIbHBIX
3agad Ne 1, 2, 3
- cemuraap Ne 1;

OIIK-1, IIK-
14

Uroro mo pazneny

8/31

8/31

11,1

6. KBantoBas ¢u3uxa u Qusuka
aToma

10




MCXaHUKH

6.1 DnemeHTHI

KBaHTOBOM

5/11

8/41

11,2

- MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
HPaKTUYECKOMY
3aHATHIO
(mpopaboTka
JICKIHN);

- O/ITOTOBKA
oTYeTa 10
J1a00paTOPHBIM
paboTtam;

- IpOBepKa

- nabopaTopoHast
pabora Ne 41, 42

WH/IMBUAYJIbHBIX 14

OIIK-1, TIK-

- peueHue

3azay;

u3ydeHue
yueOHOil u
Hay4HOU

JIUTEPATYPBI;

WHANBUAYAJIbHBIX

CaMOCTOATCIIbHOC

3amad Ne 4, 5, 6
- cemuHap Ne 2;

6.2 ®usuka aToma

8/51

821

11,6

- IOATOTOBKA K
1a00paToOpHOMY,
CEeMUHAPCKOMY U
IPaKTUUECKOMY
3aHATHIO
(npopabotka
TEKIUH);

- OATOTOBKA
OTueTa 10
1a00paTOPHBIM
paboram;
- perieHue
WHANBHIYaTbHBIX
3a71ay;
CaMOCTOATENFHOE
u3ydeHue
yueOHoOIl u
Hay4yHOH
JIUTEPaTyphl;

- mabopatopHas
pabota Ne 41, Ne
42
- MpoBepKa
WHAUBUAYAJIBHBIX
3amaq Ne 7
- cemmuHap Ne 3,

4;

OIIK-1, TIK-

6.3 KBaHTOBasg CTaTHCTHKA.
DneMeHThl (U3UKH TBEPIOTO

TEJa.

6/31

2/11

12

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JIeKIHH);

- O/ITOTOBKA
OTYeTa 110
11a00paTOPHBIM
paborawm;
CaMOCTOSTEIIFHOE
U3yveHHe
yueOHOil u
Hay4HOU
JIUTEPaTypBI;

- nabopaTopHas
pabora Ne 44
- cemuHap Ne 5;

OIIK-1, IIK-

Uroro mo paznery

20

19/911

18/71

34,8

7. ®u3MKa s1pa U IEMEHTapHBIX

YaCTHI]

11




7.1 ®dusmka aTOMHOTO sfpa.
PagnoaxkTuBHOCTH

921

8/31

11,6

- IOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

3aHATHIO
(mpopaboTka
JICKIHN);
- IIOATOTOBKA
oTYeTa 10

paboTtam;
- peureHue

3azay;

u3ydeHue
yueOHOil u
Hay4HOU
JIUTEPATYPBI;

NPaKTHYECKOMY

J1a00paTOPHBIM

WHANBUAYAJIbHBIX

CaMOCTOATCIIbHOC

- nabopaTopHas
pabora Ne 51, 53
- IIpOBEpKa

3agad Ne 8, 9, 10
- cemuHap Ne 6;

WHAUBUAYAJIbHBIX

OIIK-1, TIK-

7.2 ®usuxa 31E€MEHTAPHBIX
YacTHL, U  COBpEMEHHas
KapTHHa MHUpa

2/11

12,6

- IOATOTOBKA K

IPaKTUUECKOMY
3aHATHIO
(npopabotka
TEKIUH);

- MOJrOTOBKA
OTueTa 10
1a00paTOPHBIM
paboram;

- perieHue

3a/au;

u3ydeHue
yueOHoOIl u
Hay4yHOH
JIUTEPaTyphl;

1a00paToOpHOMY,
CEeMUHAPCKOMY U

WHINBUIOYAJIbHBIX

CaMOCTOATCIBHOC

- nmaboparopHas
pabora Ne 51, 53
- MpoBepKa
WHAUBUAYAJIBHBIX
3amad Ne 8, 9, 10
- cemuHap Ne 6;

OIIK-1

Uroro no pazneny

10

921

10/411

242

HUroro 3a cemectp

36

36/141

36/141

70,1

3a4€T

Hroro mo mucumiinge

106

)48

106/42

)48

106/42

140,6

OK3aMCH, 3a4CT

OIIK-1,IIK-14

12




5 O6pa3oBaTe/ibHbIC TEXHOJIOTHH

[lpn peanuzammu pa3IWYHBIX BUAOB ydeOHOW paboThl Hambonee 3(QeKTuBHBIC
pe3ynbpTaThl OCBOCHUSA AMCHUIUIMHBL «®Du3MKa» [NalT TpPaAUIMOHHBIE 00pa3oBaTeIbHbBIC
TEXHOJIOTMM,  TEXHOJOTMU  MpOOJIEMHOro  OOyueHHUs, MHTEpPAKTHUBHBIE  TEXHOJOTUH,
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

1. TpaguiuoHHbIE OOpa30BATENIbHBIE TEXHOJOTUM OPUEHTUPYIOTCS HA OpraHU3aLUI0
00pa30BaTeNbHOTO  Mpollecca, MPEANONAralllyl0 MpsAMYK  TPaHCIALUWIO 3HAHUM  OT
IIpenoAaBaresis K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX
MeTOJI0B 00yueHUs1). YueOHas NesATeNbHOCTh CTYIEHTa HOCUT B TaKUX YCJIOBHUSAX, KaK MPaBUIIO,
PETPOIYKTUBHBIN XapakTep.

®opmbl YUeOHBIX 3aHITHIA C UCTIOIB30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIL:

WudpopmanmonHast JIeKIMs -  [OCIEAOBATENbHOE  HM3JIOKEHHE  MaTepualia B
JTUCIHUILTUHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoaBaTess).

Cemunap — Oecega mpemojaBaTeNss M CTYAGHTOB, OOCYXAEHHE 3apaHee
MIOJITOTOBJICHHBIX COOOIIEHUH MO Ka)XJA0My BONPOCY IUIaHA 3aHATHA C €IUHBIM JUIS BCEX
MepeyHeM PEKOMEHIyeMOi 00s3aTeIbHON U TONMOTHUTENLHON JIUTEPaTypHI.

[TpakTHueckoe 3aHsATHE, NOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHMH M HAaBBIKOB IO
MPEIOKEHHOMY aJTOpUTMY.

JlaboparopHas paboTa — opraHu3anus y4eOHON paboThl ¢ peaTbHBIMA MaTepUATbHBIMHU
U UH(OPMAIMOHHBIMU OOBEKTaMH, JKCIEpUMEHTANIbHAsg padoTa C aHaJOTOBBIMU MOJEISIMU
pEaNBHBIX OOBEKTOB.

2. TexHoJOTUM MPOOIEMHOTO OOyYeHHUs — OpraHu3alus o0pa3oBaTEIbHOTO MpoIlecca,
KOTOpasi MpeArnoaaraeT moCTaHOBKY MPOOJEMHBIX BOMPOCOB, CO3/IaHUE YUE€OHBIX MPOOJIEMHBIX
CUTYaIMH A CTUMYIHPOBAHUS aKTUBHOM MO3HABATEIbHON JIEATEIHHOCTH CTYJCHTOB.

@opMbl Y4eOHBIX 3aHATHIA C HCIIOIB30BAHUEM TEXHOJIOTHI MPOOJIEMHOTO O0y4eHUS:

[IpoGnemHass nekuus — U3NOKEHHE MaTepuana, Mpeanojaraionee MOCTaHOBKY
MPOOJIEMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBELICHHE Pa3JIWYHBIX HAyYHBIX I[OJIXOJIOB,
aBTOPCKUE KOMMEHTApUHU, CBSA3aHHBIE C PA3NUYHBIMU MOJEISIMH MHTEPHPETAIUU H3y4aeMOro
MaTepuana.

[TpakTrueckoe 3aHsATHE B GopMe MNpaKTUKymMa — OpraHu3alus y4dyeOHOU paloThl,
HamnpaBlicHHas Ha pPEIICHHWE KOMIUICKCHOW Y4YeOHO-TIO3HABATSIFHON 3ajiaur, TpeOyromend OT
CTy/IEHTa MPUMEHEHHUS KaK Hay4YHO-TEOPETHUECKHUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. VHTepakTHBHBIE TEXHOJIOIMH — OpTraHu3alus oOpa30BaTENbHOIO Ipolecca, KoTopas
MpenoyaraeT akTMBHOE M HEIMHEWHOE B3aUMOJICHCTBHE BCEX YUYACTHHUKOB, JIOCTH)KEHHE Ha
STOH OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX oOOpas3oBaresbHOro pesynbrara. Hapsgy co
CHEIHMATM3UPOBAHHBIMU ~ TEXHOJOTHSIMH ~ TaKOro  poja  MNPUHIUI  MHTEPAKTUBHOCTH
MPOCJICKHUBACTCS B OOJNBIIMHCTBE  COBPEMEHHBIX  OOpa30BATENBHBIX  TEXHOJIOTHH.
WHTepaKTUBHOCTH TMOJPa3yMeBaeT CyObEKT-CyObEeKTHbIE OTHOLICHHS B XOJ€ 00pa30BaTEILHOTO
mporecca M, Kak CJIeNCTBHE, (OpPMHUpPOBAHHME CcaMOpa3BUBAIOIIEHCS HWH(POPMAIOHHO-
pECYPCHOM cpebl.

@opMbI yUeOHBIX 3aHSATHH C HMCIOJIB30BAHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekums «0OpaTHOM CBS3W» — JICKIUSA—TIPOBOKANMS (M3JIOKEHHE Marepuaia ¢ 3apaHee
3a-TUTAaHUPOBAHHBIMU OIMOKaMU), JIeKIHsI-0ecea, TeKIUs-IIUCKYCCHs.

CeMuHap-1UCKycCcUsl — KOJUIEKTHBHOE OOCYXJAEHHME KaKoro-iubo CIOpPHOIrO BOIpoca,
MpoOJieMbl, BBISIBJICHHE MHEHHI B rpymnmne (MeXrpyIIoBOM TUANOr, AMCKYCCUS Kak CIOp-
JTIAJIor).

4.  HHpopmannOHHO-KOMMYHHKAIIMOHHBIE ~ OOpa3oBaTeNbHBIE  TEXHOJOTHMH  —
OpraHu3arus o0pa3oBaTeIbHOI0 nporecca, OCHOBaHHas Ha NPUMEHEHUN
CHEIHATM3UPOBAHHBIX POTPAMMHBIX CPEl U TEXHHUECKHUX CPEACTB paboThl ¢ HHGOpMAITHEH.
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@opmbl  yueOHBIX 3aHATHH C  HCMOJNB30BaHHWEM  WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jleknus-Bu3yanuzauss — U3JI0KEHUE COIEPKAHUSA CONPOBOXKIAAETCA NpPE3CHTaALUEH
(memoHcTpanuel y4eOHBIX MaTepuasoB, MPEICTABICHHBIX B PAa3JIMUYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WITIOCTPATUBHBIX, TpapUuecKux, ayiuo- U BUACOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (opMe TMpe3eHTAIMu — TMPEJACTABICHUE PE3yJIbTaTOB
MPOEKTHOM WJIM HMCCIENOBATENILCKOM IEATEIIBHOCTU C HUCIOJb30BAHUEM CIIEIUATIU3UPOBAHHBIX
MPOTPAMMHBIX CpEl.

6 YueOHO-MeTOIH4YECKOE 00ecliedyeHHe CAMOCTOSTeIbHO PadoThl 00y4ar0IIUXCS
[IpencraBneHo B npunoxeHuu 1.

7 OueHoYHbIe CPeACTBA /ISl IPOBEIEHUsI IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUN 2.

8 YueOHo-MeTOMUYECKOEe U HH(POPMALMOHHOE O0ecrieYeHue TUCHUILIHHBI (MOIYJIs1)

a) OcHoBHasA JiUTEpaTypa:

1. demumuenko, B.M. ®usuka [DnexTponHsiii pecypc] : yueonuk / B.W. Jlemuauenko,
N.B. lemuayenko. — 6-e u3fd., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum
nocTyma: http://new.znanium.com/bookread?2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3neuoB, C.H. ®usuka: Mexanuka. Mexanndeckue KojaeOaHUs W  BOIHBL.
MonekynspHast ¢puszuka. TepmomuHamuka [DIeKTpoHHBIN pecype] : YueOHOoe mocobue / C.U.
Ky3nenos. - 4-e u3z., ucrp. u gom. - M.: By3osckuit yueounk: HUL[ MTHOPA-M, 2014. - 248 c.
— Pexxum noctyna: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6
3. Ky3znenoB, C.M. ®usuka: OCHOBBI 3JEKTPOJUHAMUKH. DIIEKTPOMArHUTHBIC KOJNEOAHUS U
BOJIHBI [ DeKTpoHHBIN pecypc] : YuebHoe nocobue / C.U. Ky3uenos. - 4-e uzn., ucrnp. 1 J01. -
M.: Byzosckuit yuebnuk: HUL[ HMH®PA-M, 2015. - 231 c. — Pexum pocryma:
http:/new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysnenos, C.JM. ®usuxa. BonHoBas ontuka. KBaHTOBas mnpupoaa H3Iy4EHUS.
DneMeHTHl aTOMHOM U siiepHOl usuku [DnekTpoHHbIH pecype] : Yueb. noc. / C.H. Ky3nenos,
AM. Jlunep - 3-e uzn., nepepad. u gom. - M.: Bysos. yue6.: HUL] UH®PA-M, 2015 - 212 c. —
Pexxum pocrtyma: http:/new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) JonostHUTeILHAS JIMTEpaTypa:

1. Uponos, N.E. 3amaun mo obmieit ¢pusuke [Teker] : yued. mocodbue / U.E. Upogos. —
12-e m3n., crep. — CII6.: Jlanb, 2007. — 416 c.: un. — (YuebHuku ansa By3oB. CrernuaibHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. Yepro, A.I'. 3agaunuk no ¢usuke [Tekcr] : yueb. mocobue / A.I. Uepros, A.A.
Bopo6reB. — 8-e uzn., nepepad. u gon. — M. : @usmanut, 2008. — 640 c.: wi1. — ISBN 9875-
94052-145-2.

3. ®u3uka TBEPAOro Tejia, aToMa U aTOMHOTO szpa [DIEeKTpOHHBIM pecypc| : yueOHoe
noco6ue [ By3oB] / C.A. ByrakoB [u Ap.] ; MarHUTOropckuii roc. TEXHHYECKHH yH-T UM. I.
N. Hocoga. - Maruaurtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?

name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
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http://new.znanium.com/bookread2.php?book=469821%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
http://new.znanium.com/bookread2.php?book=438135%20
http://new.znanium.com/bookread2.php?book=424601%20
http://new.znanium.com/bookread2.php?book=412940%20

B) MeTtoauyeckue yKazaHusi:

1. Mexanuka. MonekynsapHast (U3MKa W TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc] :
nabopatopHsblii paktukym / E.H. Acranos, 3.H. boruesa, JI.C. lomxenkoBa u ap. ; MI'TV. -
Marnutoropck  :  MITY, 2016. - 3arn. ¢  Tturym.  oskpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. BeuepkuH, M.B. OnexrtpoctaTvka M TOCTOSIHHBIA TOK [DJIEKTPOHHBIN pecypc] :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T 3HepreTuku u
aBTromMaTuku, Kad. ¢pusuku. - Marauroropck : MI'TY, 2012. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

3. Casuenko, lO.M. IlepemenHbIii TOK [DIeKTpOHHBIN pecypc] : mabopaTOpHBIN
npaktukym / HO.M. Casuenko, O.H. BocrtpoknyroBa, H.M. Mumenesa ; MITY . -
Marnutoropck  :  MITY, 2018. - 3arm. ¢  turym.  okpaa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?

name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
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r) [Iporpammuoe obecnieuenne u MHTepHeT-pecypcenl:

IIporpammHuoe oGecnieyeHue

Haumenosaunue 110

No noroBopa

CpoK JeicTBUA JTUIEH3UN

MS Windows 7

Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 ot 17.09.2007 06eccpoyHO
Professional

7Zip cB00OIHO pacnpocTpansemoe [10O 0ECCPOYHO
Adobe Reader c¢B000IHO pacnpocTpangemoe 110 0eCcCpPOUHO
bpayzep Mozilla

Firefox cB0OoHO pacmpoctpansiemoe [10 6eccpouHo
Bbpaysep Yandex c¢B000IHO pacnpocTpangemoe 110 0eCcCpPOUHO
FAR Manager c¢Bo0OoHO pacnpocTrpangemoe 11O 0eCcCpOYHO

IIpodeccuonanbubie 0a3bl JAHHBIX M HHPOPMANMOHHbIE CIPABOYHBbIC CHCTEMBbI

HazBauue xypca

CcbUIKa

Nudopmanmonnas cucrema - EnuHoe OKHO jgocTyma K

MHGOOPMAITHOHHBIM PECYPCAM

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

OnexktpoHHas 0a3a nepuojguueckux uznaHuil East View

Information Services, OO0 «MBUC»

https://dlib.eastview.com/

9 MaTtepuajJibHO-TEXHHYECKoe o0ecnedeHue TUCIUIIINHBI (MOILYJIs1)

MaTepI/IaJ'H)HO-TeXHI/I'-IeCKOC obOecneyenue JUCHUIINIMHBI BKJIIOYACT:
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Y4eOHble ayTUTOPUH A7l IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUTIA
OcHalieHue ayMuToOpuu:
MynbTUMEIUHHBIE CPECTBA XPaHEHHUsI, TIepeAaun U MpeICTaBIeHUs HHPOPMAIIHH.

VYuyebHast aymauTopus Ui HpoBeneHHs JabopaTopHbeIXx pa-60T: JlaGopatopus «
MexaHuKH, MOJICKYISIPHON (DU3UKH U TEPMO-TUHAMUKID

OcHaleHue ayTuTOpUu:

JlaboparopHble YCTaHOBKH, U3MEPUTENIbHBIE TPU-00PHI Ul TPOBEACHUS 1a00paTOPHBIX
pabort:

1. bamuncTrueckrne MasTHAKH.

2. Mastauk ObepOeka.

3. ®usnyeckuii MasgTHHK.

4. Jlocka I'anpTOHA.

5. JlaGopaTtopHasi yCTaHOBKA JJISl UCCICAOBAHUS PACIPEICICHUS TEPMOAIIEKTPOHOB TI0
MOJYJIIO UX CKO-POCTH.

6. JlaGopaTtopHasi ycTaHOBKa Il ONpEACTCHHs TOKazaTeleil aamadarsl y METOIOM
Knemana u Jlezopma.

7. JJabopaTtopHas yCTaHOBKa JJIs IPOBEPKHU 3aKOHA BO3PACTAaHUS SHTPONMU B IpPOLECCE
mddy3un ra30B Ha MOJENU NEpEMEIIMBAHMS ILIAPOB.

8.JlaboparopHasi yCTaHOBKa [UIi TIPOBEPKM 3aKO-HOB BO3PAaCTaHHs OJHTPONUH B
npoliecce Teroo0MeHa.

9.YcranoBka malOopatopHast [Uisi HW3Y4EHHS 3aBH-CUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nabopaTopHasi IJisi HCCJIEIOBAHUSI TETUIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. YcranoBka saGoparopHasi [jisi ONpeAeeHUs YHUBEPCAIbHOM Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp n1abopaTopHbIil ra30BbIE MPOLIECCHI.

13. MeputenbHblid HHCTPYMEHT.

VuebHasg ayauTopust U1 NPOBEIECHUS JIaOOpaTopHbIX pa-0otr: JlaGoparopus
«INEeKTpUUE-CTBA U ONTUKK»

OcHaleHue ayTuToOpuu:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIIbHBIC TPU-00PHI 7Sl TPOBEACHUS J1a00paTOPHBIX
pabor:

1.JIaboparopHast yCTaHOBKa IS HCCIIEOBAHUS SIIEKTPOCTATHIECKOTO MOJISI ¢ TOMOIIBIO
OJIMHAPHOT'O 30HJA.

2. YcraHOBKa Ui LIYHTUPOBAHUS MUWLIMAMIIEP-METpA.

3. VYcranoBka JsabopatopHas Uil ONpEAETICHHA MHIYKTUBHOCTU COJCHOMAA U
MarHUTHOM IIPOHUIIAEMO-CTH.

4. YcraHoBKa J1abopaTopHas JUlsl MU3y4EHHUS PE30-HAHCA HANpSDKEHUH M OnpeleseHHs
WHIYKTUBHOCTH

5. JIaboparopHasi yCTaHOBKA Ul M3Y4€HHUS JUIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHUK
T(QPaKIIMOHHON PEIICTKH.

6. JlaGopaTtopHasi ycTaHOBKa JJIsi ONpENENIEHUs] pajuyca KpUBU3HBI JIMH3bI U JUIMHBI
CBETOBOM BOJIHBI C ITOMOLIbIO Kosel HproToHa.

7. JlabGopatopHas ycTaHOBKa JUls ONpPEJEIECHUs KOHIEHTpallud pPacTBOPOB caxapa U
IIOCTOSIHHOW Bpa-ILEHHUS.

8. ICTOUHMKYM NUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unayktuBHocteil Time Electronics 1053.

12. Mara3unsl conpotuBieHuid P-33.
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13. MynsTameTpsl g posie MAS-838.
14. Mynstumetpsl APPA 106,203,205.
15. Ocummnorpad nByxkanaiabHbe GOS-620 FG.
16. INonspumerp CM.
17.MepurenbHbIN HHCTPYMEHT.

VYueOHast aymuTopusi A MPOBENCHUS JabopaTopHBIX pa-00t1: JlaGopatopusi «AToma,
TBEP-/10TO Teja, SIpay»
OcHalleHue ayIuToOpuu:
JlaGopaTopHble YCTaHOBKH, U3MEPUTEIIbHBIE TIPU-00PHI 7Sl TPOBEACHUS J1a00paTOPHBIX
pabor:
1.JIaboparopHast yctaHoBka i "M3yuenust BHemHero Gpotorddexra”.
2. YcraHoBKa JUisi M3y4E€HUsSl CIIEKTpa aroMa BOJO-POJa M OMNPEIEICHUS MOCTOSHHOU
Punbepra.
. YcraHoBka jabopatopHasi Ui OlpeieleHHs oTeHIala Bo30yKAeHHs Ta3a.
. YcraHoBKa JJIs1 OTPE/IEICHUs JUIMHBI Tpo0era 4acTHIl B BO3/IyXE.
. I3meput.ckopoctu cuera YUM2-2.
. Monoxpomaropst MYM-1.
. Mynstmerper APPA 205, 207.
. Ocumnorpad nByxkananbHbiii GOS-620 FG.
. MeputenbHbIii THCTPYMEHT.

O 0 3 O L AW

VY4eOHble ayauTOpUU Il TPOBENEHUS NPAKTUYECKUX 3aHA-THH, TIPYNIOBBIX U
MHAVBUAYAJIb-HbIX KOHCYJIbTAIMM, TEKYLIETO KOHTPOJIS U IPOMEXYTOYHON aT-TECTALMU

OcHaileHre ayIuTOpUu:

WNHTepakTBHAsA 10CKA, IPOEKTOD;

MynbTHMEIUIHBIN IPOEKTOP, KPaH.

VY4eOHble ayIUTOPUH JIsl BHIIOJHEHHUS KypCOBOTO IPOEKTHU-POBAHMS, MOMELICHUS JUIs
CaMO-CTOATEIbHON pabOTHI.

OcHaleHue ayIuToOpuu:

[lepconanbubie KommbloTepbl ¢ naketoMm MS Of-fice, ¢ Bbixogom B MHTepHET U ¢
JOCTYIIOM B 3JIEKTPOH-HYIO MH()OPMAIIMOHHO-00pa30BaTE/IbHYIO CPEy YHHU-BEPCUTETA.

[Tomemenne ans  XpaHeHUs U NPOPUIAKTUYECKOrO OOCITYKU-BaHMSI Y4EOHOIo
o0opynoBaHus

OcHalleHre ayIuTOpUu:

Cremnaxu, cedbl [uig XpaHeHHs y4yeOHOro o00-pynoBaHusA. WHCTpyMEHTHI Ui
peMOHTa 000pyA0BaHUS
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IIpuniaoxenue 1
YueOHO-MeTOIMYeCKOe 00ecnedeHHe CaMOCTOSATe IbHOM PadoThl 00y4al0IMXCS

[Io pmucnmmmbe  «®Pu3uka»  NpeAyCMOTpeHa  ayJuTOpHass W BHEAyJUTOpHAas
camocTosiTeNbHasl paboTa 00yJaroXcs.

AymaTtopHasi ~ caMOCTOSITelNbHass ~ paboTa  CTYAGHTOB  MPEAIojiaraeT  pelieHHe
WHANBUAYAIBHBIX 3a/1a4, 00paboTKy pe3ylbTaTOB IKCIEPUMEHTANBHBIX JAaHHBIX JIA0OPATOPHBIX
pabor.

Ilpumepnuvie unousuoyanvnvie OOMaiHUue 300aAHUA

1 cemecTp

3aoaua Ne 1 «Kunemamuxka nocmynamenbHo20 O8UNCEHUA)

Touka IBMKETCA MO OKPYKHOCTH pagdycoM 4 M 1O 3akoHy S =A+Bf e S -
NpOWAEHHBIH 1MyTh, A=8 M, B=2 wm/c’, t- Bpems. Ompenenutb, B Kakoi MOMEHT BPEMEHH
HOpPMaJIbHOE YCKOpEeHHE paBHO 2 M/c’. HaliTh CKOpOCTh, TAaHI€HIIMAIBHOE U TIOJHOE YCKOPEHUE
TOYKH B 3TOT MOMEHT BPEMEHH

3aoaua Ne 2 «Kunemamuka epauiamenvno2o 06UIHCEHU)

Koneco Bpamiaercs BOKpPYr HEMOJIBHMXKHOM OCH TaK, YTO YIroOJd IOBOPOTa 3aBUCHUT OT

Bpemenn o sakony 0=10+201=2-t"  Hajiru: 1) cpemiee 3uauenne yrioBoi cKOPOCTH 0)
3a POMEKYTOK BPEMEHH OT t=0 10 OCTaHOBKHM; 2) YIJIOBOE yCKOPEHHE B MOMEHT OCTaHOBKH
Koneca; 3) HOJNHOE YCKOpPEHHe TOUKH, Haxofsmeiics Ha paccTosauu 0,1M OT OCH BpalieHus Ui
MOMEHTA BPeMeHH t=4 ¢

3aoaua Ne 3 «/lunamuka nocmynamenbHozo u 6pauiamenbHO20 0BUIHCCHU)

Ha Ban B BuJe UMIMHIpA ¢ TOPU3OHTAIBHOM OCBIO BpallleHUs] HAMOTaHAa HEBECOMasi HUTb,
K KOHIIy e¢ MpHUKperuieH rpy3. Kakyio yrioBylo CKOPOCTh OyIeT MMETh Bajd CITyCTsI 2C IOCIHE
Hayaja JBIKEHHUS Trpy3a, eciu Macca Baia 4 kr, ero paguyc 20 cm, macca rpysa 0,2 xr,
JCHCTBUEM CHJI TPEHUS HA JIBIXKYIIUECS Tella MOXKHO MpeHeOpeyub

3aoaua Ne 4 «3aKkonvl cOXpaneHus 6 MeXaHuKe)

JIBa ManbIx Mo pasmepy rpy3a mMaccamu m;=10 kr u m,=15 Kr mojaBElIEHbl HAa HUTIX
OJIMHAKOBOM JTMHBI L=2 M B OJTHOM TOYKE M COMPUKACAIOTCS MEXTYy cO00M. MeHbIni rpy3 ObLI
OTKJIOHEH Ha yroi 0=60" u ormymien. Onpenenure BLICOTY, Ha KOTOPYIO MOAHUMYTCs 00a rpysa
rociie abCOMITHO HEYIPYToro yuapa

3aoaua Ne 5 «'apmonuueckue Konedanusny

Omnpenenute MakCUMallbHble 3HAYEHUS CKOPOCTUM U YCKOPEHHUS TOYKH, COBEpIIArOIlei
rapMOHHMYECKUE KONEOAaHUs ¢ aMIUIMTYIOM 3 ¢M W KpyroBol dacrtoroii m/2 c¢™'. Hamucats
yYpaBHEHHE CKOPOCTH TOUYKH, €CJIM B HAuyaJbHbIi MOMEHT BpPEMEHM TOYKa HaXoAujach B
IOJIO’KEHUH aMILJIUTYIHOTO OTKJIOHEHHS.

3aoaua Ne 6 «3amyxarouwiue Konedanus»

[Tepuon 3aryxatomux koneOanuii paBeH T = 4c¢, morapupMuUecKuii TeKPEeMEHT 3aTyXaHUs
1,6; navanpHas (aza paBHa 0. Cmemenue Touku B MomMeHT T/4 paBuHo 4,5 cm. Hammcatp
ypaBHEHHE KojeOaHHii U TOCTPOUTH IpaduK B Mpeaenax TpEX NepruoioB

3aoaua Ne7 «Pensamusucmckas Mexanuxka
B nabGoparopHoii cucteme OTcueTa OJHA M3 JBYX OJMHAKOBBIX YACTHI[ C Maccoil my

IIOKOUTC, Apyras ABMXETCA CO CKOPOCTHIO V:0,8C I10 HAIIpaBJICHHUIO K MTOKOSIIIEHCS YacTHIIE.
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OHpeIlCJ'II/ITe PEIITUBUCTCKYIO MAacCCy ,[[BI/I)KYH_[CI‘/JIC}I JaCcTUullbl B na60paTopH0171 CHUCTEMCE OTCUCTa
" €€ KUHCTUYCCKYIO OHCPTUIO

3aoaua Ne 8 «Inemenmol cmamucmuyueckoil uzuku»

Haiinmure mist ra3000pa3HOToO a30Ta TeMIepaTrypy, MPyU KOTOPOH CKOPOCTSIM MOJIEKYT Vi =
300 M/c u v, = 600 M/c COOTBETCTBYIOT OJMHAKOBBIE 3HAUEHUS (YHKLIUHU pacHpeeseHHs
Makcgemna f(V)

3aoaua Ne 9 «MKT. Hoeanvnotii 2az»

3 MO a30Ta IUIOTHOCTBIO P=1,25Kr/M’ HM30XOpPHO HArpeid Tak, YTO €ro JABJICHHE
wmenwiace ¢ 1,1:10° Tla mo 1,6:10°Tla, a 3areM wu300apHO CXKajld [0 NEPBOHAYATBHOM
temneparypel. Ormpenenure TeMIEpaTypbl B KaXKJIOM M3 TpPEX OIMUCAHHBIX COCTOSHUM H
KOHEUHBIH 00beM raza. M3o0pasure rpaduku 3TUX npoueccos B koopauHatax P-T

3aoaua Ne 10 «Ilepeoe nauano mepmoouHamuKu»

B pesynbpraTe HM30TEpPMUYECKOrO pacHIMpeHusi azora mMaccod m=0.2Krmpu Temmeparype
T=280 K o6bem ero yBenuuuBaetcs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEPIICHHYIO ra3oM
npu pacumpenuu; 2) usmeHenne AU BHyTpeHHeH sHepruu; 3) KOIUYECTBO TEIIOTHI Q,
MOJTYYCHHOE Ta30M

3aoaua Ne 11 «I[uknvry

Ha P-V-nmuarpamme n300pakeH UK, COBEPIIAEMBIN IBYMSI MOJISIMH a30Ta, COCTOSIIIIAN U3
JBYX M30X0p U ABYX M300ap (puc.l). M3BecTHO, 4TO TOUKH 2 U 4 JeXKaT HA OJHOU H30TEepME, a
CpenHue KBaAPAaTUIHBIE CKOPOCTH MOJIEKYJ a30Ta paBHbI v1 = 300 m/c B coctostauu 1 u v3 = 700
M/c B coctosiHuu 3. Onpenenute paboTy, COBEPIIAEMYO Ta30M 3a UK.

P

Puc.1.

3aoaua Ne 12 «Bmopoe nauano mepmoouHamurKuy

Kycok npma maccoit m =200r, B3aThlii npu temnepatype t; = -10C°, Obl1 Harper 1o
temneparypsl t, =0C° u pacmiaBieH, Mocjie 4yero oOpa3oBaBIlascs BoAa Obljla Harpera o0
temneparypsl t;= 10C°. Onpenenuts u3MeHeHNE AS SHTPONIUH B XOJI€ YKa3aHHBIX IIPOLECCOB.

2 cemecTp
3aoaua Ne 1 «Pacuem nekmpuueckux noiei

DneKkTpudecKoe mosie co3maano apyms 3apsaamu ;=10 aKn u qx=-20 uKn, Haxogsmmmucs
Ha pacctosHuun d=20 cMm apyr ot apyra. OmnpeaenuTs HAMPSHKEHHOCTh TOJS B TOUKe A,
yIaJCHHOW OT MEepPBOro 3apsnaa Ha paccrosiHue 1,=30 cM u oT BTOporo Ha 1,=50 cm. Paccuurarts
paboTy, KOTOPYH HEOOXOMMMO COBEPIIUTH, YTOOBI IIEPEHECTH TOYEUHBIN 3apsan qo=5-10" K u3
TOYKM HAXOJALIUICS TOCEPEANHE MEXKTY 3apsaMu B TOUKY A.

3aoaua Ne 2 «Inekmpoemkocmovy,

JIBa KOHJIEHCATOpa C EMKOCTSIMUA COOTBETCTBEHHO 8 M 4 MK®D COeTMHEHBI TTOCIICI0OBATEIIHHO
U TOAKIIOYEHbl K HCTOYHUKY IOCTOSHHOTO Toka ¢ HampsbkeHuemM 150 B. W3 Broporo
KOHJICHCATOpa W3BJICKACTCS JUAJICKTPHUK, KOTOPBIM HAXOMWJICS MEXIy IUTacTHHAMHu (€ro
JURJIEKTpUYECcKasi MPOHULIAEMOCTh paBHa 6). IIpu 3TOM MCTOYHMK TOKAa OT KOHIEHCATOPOB HE
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OTKJIOYAJICA. OHpC,Z[CJ'II/ITB 3apsAbl KOHACHCATOPOB, SHECPTHUIO BTOPOT'O KOHACHCATOPA A0 U ITOCJTIC
H3BJICUCHHUA JUDJICKTPUKA

3aoaua Ne 3 «Ilocmoannbiil IneKmpuyecKuil mok»

Ha puc. 3.1. £=1,0 B, &=2,0 B, &=3,0 B, r=1,0 Om, 1.=0,5 Owm, r;=1/3 Om, R;=1,0 Om,
Rs=1/3 Om. Ompenenure: 1) cuimbl TOKa BO BCEX y4yacTKaxX IEMH; 2) TEIUIOBYK) MOIIHOCTH,
KOTOpasi BBIICTSACTCS Ha COMPOTUBIICHUN R3j.

EALE:
H.: E;f 2

iz

nr 31

3aoaua Ne 4 «Maznumocmamukay

[To nByM OECKOHEYHO AJUHHBIM MPSMBIM MapajlIeNIbHBIM IPOBOJAM, HAaXOAAIIUMCS Ha
paccrosaun R=10,0 cm gpyr ot npyra B Bakyyme, TekyT Toku [,=20,0 A u [,=30,0 A
OJIMHAKOBOr0 HampasieHus. OnpeaennuTe MarHuTHYI0 HHAYKLIHIO ToJs B, cozmaBaemoro Tokamu
B TOYKAX, JISKAINUX Ha MPSAMOW, COSAMHSIOMMX 00a mpoBona, ecnu: 1) touka C JEKUT Ha
paccrossaum 1,=2,0 CM JieBee JIEBOro mpoBoja; 2) Touka [l JeXuT Ha paccTosHHH 1,=3,0 cM
rpaBee MpaBoro npoBoja; 3) Touka G JIEKUT Ha paccTosiHuU 13=4,0 cM mpaBee JIeBOro mpoBoja

3aoaua Ne 5 «InekmpomacHumHas UHOYKUUA»

[TpoBomsimuii TIIOCKUI KOHTYp, uUMeromuii (opmy okpyxHoctu paaumyca r = 0,05 m
MOMEIIEH B OJHOPOJHOE€ MArHUTHOE IIOJI€ TaK, YTO JIMHUM MAarHUTHOW HMHIYKUUU TIOJIS
HaIpaBJeHbl NEPHEHAUKYISIPHO IUIOCKOCTU KOHTypa. CompoTuBieHue KoHTypa R = 5 Owm.
MarnuTtHass UHAYKIUS MeHseTcs mo 3akoHy B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.c.
WHAYKIIMHA, BO3HUKAIOIIYIO B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKA; B) 3apsiji, KOTOPKIHA
MIPOTEUET MO KOHTYPY 3a MEPBbIC 5 CEKYH]] U3MEHEHHUSI MOJIS.

3aoaua Ne 6 «llepemennvlit mok»

Karymka nHamoTana MeaHbIM TIpoBozioM nquameTpoM d=0,2 MM ¢ obmeit nuHou =314 M u
umeer uHAYKTHUBHOCTH [=0,5 I'H. Ompenenuts CONpOTUBIEHHE KaTylKu: 1) B 1enu
MTOCTOSTHHOTO TOKA; 2) B IIETH MIEPEMEHHOT0 TOKa ¢ yacToTor v=50 'l

3aoaua Ne 7 «/leusicenue 3apaxcenHvlx 4acmuy 6 31eKmpoMazZHUMHOM noje)

DIIEKTPOH, yCKOpeHHBIN HanpsbkenneM U=200 B, BietaeT B 0AHOPOAHOE MArHUTHOE IOJIE
¢ unaykureir B=0,7-10 Ti neprneHaukyIspHO CHIOBBIM JMHUAM. HaliTh paauyc OKpyKHOCTH,
10 KOTOPOM JABHIKETCS 3JIEKTPOH B MAarHUTHOM I10JIE€ ¥ TIEPUO/] €T0 BPAIICHHUS.

3aoaua Ne 8 «llonapuzayus ceemay

Vron MexIy INIOCKOCTAMHM IPOITYCKaHHs IBYX Moysipu3atopoB paseH 50°. EcrecTBeHHBIN
CBET, IPOXO/Is Yepe3 TaKylo cucTeMy, ociadmsercs B 8 pa3. [IpeneOperast morepsiMu CBETa mpu
OTpa)kKeHUH, OIPENIEIUTh KO3(PPUIIMEHT MOTIIONIEHUS CBETa B MOJISIpU3aTOpax

3aoaua Ne 9 «Unumepgpepenyusn ceemar

B ompire IOHra Ha myt ogHOro U3 MHTEpPEpUPYIOLIMX JIydyel Momelanach TOHKas
CTEKJISIHHAsl IUIACTUHKA, BCJIEJICTBUE 4YEro IEHTpalbHAas CBETJIas I10JIoca CMelajach B
MOJIOKCHHE TIEPBOHAYAIBPHO 3aHATOE IATOM CBETJIOW TOJOCOM(HE cuuTas IeHTpalibHOM). Jlyd
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MajaeT Ha IUIACTUHKY NeprneHauKyisipHo. [loka3arens npenomieHus miacTuHku n=1,5. J{nuHa
BoTHBI A=6-107 M. KakoBa TOJIIIIMHA IIACTHHKH?

3aoaua Ne 10 «/{uppaxkyua ceéema

Haiinure paanycel nepBeix Tpex 30H OpeHens A IIIOCKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJTHOBOM MOBEPXHOCTH 10 Touku HaOmoaeHus 1 M. nuna BosHbl A=500 HM.

3 cemecTp
3aoaua Ne 1 «Tennogoe usnyuenue

Uepnoe Tteno Harpenu ot temmeparypbl 600K go 2400K. Bo ckonbko pa3 yBeauyuiach
oOmiasi TerjoBas JHeprusi, u3naydaemas TteiaoM? Ha CKONbKO HW3MEHHWIACh MAJMHA BOIHBI,
COOTBETCTBYIOIIAsl MAKCUMYMY YHEPTUU U3JIy4EHHS U CIEKTPAIbHBIA COCTAB U3ITyYEHUs?

3aoaua Ne 2 «@omorghdpexmy

OrmpenenuTh HAaMMEHBIIUN 33/ICPKUBAIOIIHIA MOTEHITHAT, HEOOXOMUMBIH JJIs1 TPEKPaICHUS
OMUCCHH C TMOBEPXHOCTH (HOTOKATOMA, €CIIM OH OCBEIIAETCS M3IIyYeHUEM C JUIMHOM BonHbl 0,4
MKM, a KpacHasi rpaHulla JJIsl Marepuaia karoaa paBHa 0,67 MkM

3aoaua Ne 3 «Komnmonogckoe pacceanuey,

®otoH ¢ sHeprueit 1 M»aB paccesics Ha cBOOOAHOM MOKOMBILEMCs AnekTpoHe. Haiitu
KUHETHYECKYIO SHEPTHIO JIEKTPOHA OT/IauM, €CJIM B Pe3yJIbTaTe paccesHus JUTMHA BOJIHBI (JOTOHA
n3MeHmnach Ha 25%

3aoaua Ne 4 «Boanwt oebpoiinay

Kakyto sHepruio Hy>KHO JOIMOJHUTEIBHO COOOIIUTE AJIEKTPOHY, UTOOKI €ro J1eOpoilieBcKas
JUTMHA BOJHBI yMeHblmiIachk ot 200 v 1o 150 nm?

3aoaua Ne 5 «Coomnowenus neonpeoenrnnocmeii Ieitzenoepza»

[Tpu nBM>KEHUH YACTUIIBI BIOJIb OCHU X CKOPOCTh €€ MOKET OBITh ONpe/ieieHa ¢ TOYHOCTBIO
(ommbOkoit) mo 1 cm/c. Haittm HeompeneneHHOCTh KOOPAWHATHI, €CIU YacTUIleH sBiseTcs: 1)
ANIEKTPOH, 2) ApobduHKa Maccoii 0,1

3aoaua Ne 6«Hacmuua 6 nomeHuuaIbHOIL AMe»

CoOcTBeHHas (byHKI_[I/ISI, OmuchIBaromasa COCTOAHUC MUKPOYACTHULIBI B OCCKOHEYHO

N
. . . y (x)=Csin—x
FHY6OKOI/I NOTCHIUAJIBHOU AMC HIUPHUHOU E, HNMECT BU l . HCHOHB?)YH ycCiioBuA

HOPMUPOBKH, ONPEAEIUTh MOCTOAHHYIO C.
3aoaua Ne 7 «Amom no meopuu bopa. H3nyuenue amomoe»
BbruncnuTh paguychl IEPBBIX TPEX OPOUT 3JIEKTPOHA B aTOME BOOPO/Ia

3aoaua Ne 8 «Paouoaxkmuenocmo)
192
[lepBonauanpHas Macca u3orona upuaust 77 paBHa m = 5 T, mepuo noxypacmnazaa 75
cyTok. OmnpenenuTe, CKOIBKO Aep pacnanercs 3a 1 cekyHay B 3ToM mpenapate. CKOIbKO aTOMOB
3TOTO Mpenapara octaneTcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Mperapara
3a 3TO Bpemsi?

3aoaua Ne 9 «3akonvl coxpanenus 6 A0EPHBIX PEAKUUAX)

B menTpe conHIa mpoTekaeT TepMOsIepHAs pPEakius CHUHTE3a Telus W3 BOAOpOJa, B
KOTOPOM M3 YETHIPEX IPOTOHOB 00pasyeTcs sapo He* n n18a mosuTpona. 3anuimre 5Ty peakuuro.
Kakwue emnie yactuiibl oOpa3yroTcs B Heit?

3aoaua Ne 10 «uepeusn ¢ adepuvlx peaKyusaxy

22



Kakoe konuuectBo U®® «BBIrOpaeT» 3a TOX B SJEPHOM PEAKTOPE C DJIEKTPUUECKOM
MotHOCThIO 1 I'BT 1 k... 38%? Cuurath, 4TO pacmaj siep ypaHa rnoj JIeHCTBUEM TEIIOBBIX
HEHTPOHOB MPUBOAUT K 0Opa30BaHMIO U30TOINOB KCEHOHA-141, cTpoHIMA-92 u Tpex BTOPHUUYHBIX
HEHUTPOHOB.

Ilepeuensv nadvopamopmnvix padbom
1 cemecTp

1 «[IpuMeHeHne 3aKOHOB COXpaHEHUS ISl OTIPEACIICHNUS] CKOPOCTH TOJIeTa Ty
3 «OmnpeneneHue MOMEHTOB HHEPUUU TENl C TOMOUIbIO KPYTUIBHOTO MAasTHHKA.

[Iposepxka Teopems! LITelinepay

No 4 «VccnenoBanue BpamareabHOTO JIBMXKEHUSI TBEPAOTO Tejla BOKPYT HEMOABUXHOU
ocu»

Ne 5 «Onpenenenune xapakKTepUCTHK 3aTyXaIOIIUX KoleOaHU (PU3NIECKOro MassTHUKA»

Ne 7 «OnipenienieHue CKOpOCTH 3BYKa B BO3IYXE METOIOM CTOSTYEN BOJTHBD)

No 11 «M3yueHune cTaTUCTUUECKUX 3aKOHOMEPHOCTEM»

No 14 «Onpenenenue mokasarens aanadarsl MmetogoM Kiemana u Jlezopmay

No 15 «IIpoBepka 3ak0Ha BO3pACTAHUS SHTPOITUNY

7

2 cemecTp

No 21 «MccnenoBanue 31eKTpOCTATUYECKOTO TOJIsl ¢ TOMOIIBIO 30H1a»

No 24 «Pacumpenue npenena u3MepeHus aMmnepMeTpa MoCTOSHHOTO TOKa

No 26 «3mepenne EMKOCTH KOHIEHCATOPA MOCTOBBIM METOJIOM

No 27 «M3ydyenue pe3oHaHCca HAMPSKEHUIN

No 28 «Ompenenenrie HMHIYKTUBHOCTH COJICHOMJA M MArHUTHOM TNPOHUIIAEMOCTH
(dheppoMarHeTuka»

Ne 32 «Omnpenenenue pagnyca KpUBU3HBI JIMH3BI U TIOJIOCHI MIPOIMTyCKaHUs CBETOGUIBTpa C
noMomIbio kKoier, HeroToHa»

Ne 34 «OmnpeneneHue UIMHBI CBETOBOM BONHBI M XapaKTEPUCTHK TUGPAKITMOHHOMN
PEIIeTKI»

Neo 35 «Onpenenenue KOHIIEHTPALMKA PACTBOPOB caxapa M MOCTOSHHOM BpallleHUs»

3 cemecTp

Ne 36 «MccnenoBanue xapakTepUCTHK BaKyyMHOTO (POTORIIEMEHTa

Neo 37 «ccnenoBanue u3irydeHus: aOCOTIOTHO YEPHOTO TeIay

Ne 41 «MccnenoBanue BO30yKISHHsI aTOMOB Taza

No 42 «M3ydyenune cnekTpa U3IydeHHs: aToMa Bojopoa. OnpeneneHne riaBHbIX KBaHTOBBIX
qrces BO30YKICHHBIX COCTOSHUIM aToMa BOJOPO/Ia

Ne 44 «3ydeHne 3neKTpUIECKUX CBOMCTB TBEPABIX TEID)

Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacmaia

Ne 53  «Ompenenenrie MakcUMajdbHOW dHEPruM P-4acTull W UACHTU(DUKALUA
pPaZMOaKTUBHBIX IIPETIApaToOB)

Ilepeuens 60npocos K ceMunapCcKum 3aHAMUAM
1 cemecTp

Cemunap 1. «Kunemamuxa u OUHAMUKA HNOCHMYRAMENbHO20 U 6pPAULAMETbHO20
OsuUIICeHUA)

23



—

Nowe

Nk W=

10.
I1.
12.
13.

14.

[lonsTHe paaunyc-BeKTOpa, CKOPOCTH M YCKOPEHHMS MaTepHalbHOM ToukH. CpenHue u
MIHOBEHHBIEC BEJIMYHHBI.

[Ipsmass u oOparHas 3amaun MexaHukd. Ponb HauanbHbIX ycnoBuil. [lepememenue u
POV ICHHBIN Iy Th.

JIBrKeHUE 10 OKPYKHOCTH. YTOJI TOBOPOTA, YIIIOBAsl CKOPOCTh U YITIOBOE yCKOpeHHe. CBA3b
YITIOBBIX Y JINHEWHBIX BEIIMYUH.

KpuBonuneiinoe nBwxkenwe. TaHreHnuanbHoe W HOpMalibHOEe yckopeHue. IlomHoe
YCKOpEHHUE. YTOJI MEKYy CKOPOCTBIO U YCKOPEHUEM.

NuepumaneHbie cuctemsl otcuera. [IpuHnun otHocurensHOCTH ['ammies. IlepBblii 3akoH
HerotoHa.

[TonsaTre cunel, Maccel U ummyisca. [Ipuanun cyneprnozunyu. OCHOBHOW 3aKOH JTWHAMHKHU
IIOCTYNATeIbHOTO ABMKEeHM. Tpetnii 3akoH HproToHa.

MOMEHT HMITyJIbca U MOMEHT CHJIBI OTHOCUTENBHO TOUYKH. OCHOBHOE YpaBHEHHE IMHAMHKHU
BpAIaTEeILHOIO JBUKECHUS.

Bpamenne BOKpyr HENmoJBMKHOM ocu. MOMEHT HHepuHMH TBEPAOro Tena. Teopema
[Ireinepa.

AHaIIOTHs XapakKTEpUCTHK U yPaBHEHUM NOCTYIIATENBHOIO U BPAIIATEIbHOTO JBUKEHUSI.

Cemunap 2 «3akonwvl coxpanenusn

3aMKHyTas CHCTEMA. 3aKOH COXPAHEHHUs ITOJHOTO UMITYJIbCA CHCTEMBI TEI.

3aKOH COXpaHEHMs IOJHOIO MOMEHTA MMITyJbCa CUCTEMBI Tel. J[BH)KEHHE B LEHTPAJIbHOM
ToJIe.

PaGorta u wmomHocTh. KuHeTHueckas SHEprus MOCTYNATeNbHOTO M BpallaTeIbHOTOo
JIBAYKEHUS.

KoHcepBaTHBHbIE U AUCCUTIATUBHBIE CUJIbI. Pa00Ta KOHCEpBAaTUBHBIX M JUCCUIIATUBHBIX CHJL.
[ToTrenumanbHas sHEPrus. 3aKOH COXPAHEHHUs MTOJIHOW MEXaHUYECKOW SHEPTHH.

CBs3b MEX]y CHIION M OTEHIMANbHOM sHepruei. J[Ba criocoba onucanust B3auMOACHCTBHSL.
Coynapenune qByX Ten. YOpyrui U HEYNpyTruu yuap.

Cemunap 3 «Konebanusn u 601nw»

VYpaBHeHHE rapMOHHYECKUX KOJIEOaHU U ero pellieHue.

XapaKTepUCTHKH KosleOaHui (aMIUTUTY1a, YacTOTa, HavyalbHas ¢a3a).

Matemaruueckuil 1 pU3NUECKUl MasITHUKH.

CrnoxxeHne rapMOHHYECKHUX KOJIeOaHUH OHOTO HarnpasiieHus. buenus.

CrnoxeHue nepneHIuKyIIpHbIX Konebanuil. durypsl Jluccaxy.

YpaBHEHHE 3aTyXalOUMX KOIeOaHU| 1 €ro pelieHue.

XapakTepuCTUKU 3aTyXarolMUX KoieOaHuil (BpeMsi penakcanuu, Jorapupmuueckuii
JIEKPEMEHT, JOOPOTHOCTB).

DHeprus rapMOHMYECKHX U 3aTyXaloluX KoJIeOaHHH.

Brinyxaennslie konebanus. Pezonanc.

[Tonepeunblie 1 MPOJOIbHBIE BOJHBI. XapaKTePUCTUKH Oeryuieil ynpyroi BOJIHBI.

CKopoCTh pacipocTpaHEHMsI YIPYTHUX BOJIH.

Knaccudukanus BonmH mo ¢opme BoOiMHOBOM moBepxHocTH. [lmockas, cdepuueckas u
LWIMHPUYECKasl BOJIHA.

BonHoBoe ypaBHEeHME. YpaBHEHME JIyda, YPaBHEHHE INTIOCKOM BOJIHBI, BOJTHOBOE YPAaBHEHHE B
ob1em Buze

Hanoxxenue ynpyrux Bons. CTosiuast BOJIHa U €€ OCOOEHHOCTH.

Cemunap 4 «MKT. Hoeanvnutit 2a3. Cmamucmuueckoe ORUCAHUE MAKPOCUCHEM)
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Maxkpocucrema. CTaTUCTMUECKMH M TEPMOAMHAMMUYECKMH TIOAXOABI K  ONUCAHUIO
MaKpOCHCTEM

JuckpeTHbIit Habop BenuuuH. [IoHsATHE BEPOSTHOCTH U CpEAHEH BETUYHHBI.

HenpepriBublli Habop BenuuuH. DYHKIUS paclpenreieHus CiaydyallHOW BETHMYMHBI U €€
CBOHCTBa ((hM3MYECKUI CMBICT, pacyeT BEPOSATHOCTEH, YyCIOBHE HOPMHPOBKH, pacyer
CPEIHUX BEIHYNH).

Pacrnipenenenne Monekys no npoekuusam ckopocteil. Pactipenenenue ['aycca.

Pacnpenenenue Monexys o Moayiro ckopocTu. Pacnipenenenne Makcpeiia.

Haubonee BeposiTHast, CpeAHAS U CpEIHEKBAAPATUYHAS CKOPOCTH.

Pacripenennienne Mojexkyn HA€aNbHOTO Ta3a IO BBICOTE B TMOJIE TSDKECTH  3EMIIH.
Pacnpenenenue bonbimana. bapomerpudeckast popmya.

Monens uneansHoro rasa. JlaBinenue u remneparypa ¢ Touku 3penns MKT.

VYpaBHEHME COCTOSHHMA  MJealbHOro rasa. l3oTepmuueckuil, HM30XOpUUYECKHH H
n300apudecKuil IpoIecChl

Cemunap 5 «Tepmoounamuxa»

[lonsTue creneHeil cBoOOAbI MOJNEKYIbl. Teopema O paBHOpPACHPENCIEHUH SHEPIHH IO
CTETIEHSIM CBOOO/IBI.
BuyTpenHsist sHeprus Kak QyHKIUs COCTOSTHUSI CUCTEMBI.
Pabota kak ¢yHkMs mporecca.
[IepBoe Ha4ano TEPMOIVHAMUKHY.
IlepBoe Hayamo TEPMOAMHAMHKH JJISI H30TEPMUUYECKOT0, N30XOPHUECKOTO U N300apUUYECKOro
MIPOLIECCOB.
Anunabatnueckuii nmpornecc. YpaBHenue [lyaccona. [Tomutponuyeckue nmpoueccsl.
[TonsiTue TemmoeMkocTH. MosiipHass W yAeiabHAs TEIJIOEMKOCTH. TeIIOeMKOCTh TMpHU
M30IPOLECCAX.
Hanpasnenue npoueccos. Cratuctuueckuii Bec MakpococTosiHusl. CyTh HEOOpaTUMOCTH
Huxnmnueckuit npouecc. Koaddument noaesHoro neicTBys TEMIOBON MaIIMHBI.

. Huxn Kapuo. Teopema Kapno.

. Bropoe nauano tepmonmnamuku. @opmymposku Knaysuyca u KenbsuHa.

. DOHTpONUs CUCTEMBI U ee cBolcTBa. Teopema HepHcra.

. I3MeHeHune 3HTpOoNNHU B TEIUIOBBIX IPOLECCaX.

. OcHOBHOE ypaBHEHUE TEPMOJUHAMUKH. TepMOTMHAMUYECKHE TOTEHIINAIIBI

2 cemecTp
Cemunap 1. «dnexkmpocmamuxa)

DIIEKTPUYECKUH 3apsijl. DNEKTpocTaTudeckoe nose. 3akoH Kysnona.

HanpsxkeHHOCTD 35ekTpocTatndeckoro noss. [IpuHuyn cynepno3uunn A HanpspKeHHOCTH
3JIEKTPOCTATHYECKUX MOJIEH.

Teopema ["aycca aist 31€KTPOCTaTUYECKOTO MMOJIS.

Pa6ota no nepemenieHuto 3apsaa B 3JI€KTPOCTATUUECKOM IOJIE.

[Torenunan anexTpocraTuueckoro nois. IlpuHuun cynepno3uuuu Ajis NOTeHIUana.

CBs13bp MEXK/ly HAPSYKEHHOCTBHIO U IIOTEHIIUATIOM.

I'pacdmueckoe mpeacTaBIeHne IEKTPUUECKUX MO

DJIEKTpUYECKOE TT0J1€ B AuAieKTpuKe. [lomsapusanus 1usaekTpuka

DJEKTPOEMKOCTh YEIUHEHHOTO IPOBOIHUKA.

. Kongencarop.  DneKTpOeMKOCTh  IUIOCKOTO,  CPEpUYECKOro ¥  LHUIMHAPUYECKOTO
KoHJieHcaTopa. CoelMHEHNE KOHIEHCATOPOB.

11. DHeprus 3apsKeHHOT0 KOHAEHCATOpa.
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Cemunap 2. «Illocmoannwtit mok»

Onekrpuueckuit Tok. Cuia Toka. 3akoH OMa B HHTETpajIbHON (opMme.
DNEeKTPUYECKOE HAPSIKEHUE.

ConpotuieHne npoBogHNKa. CoOeTMHEHNE CONTPOTUBIICHUN.
[TnotHOCTH TOKA. 3akoH OMa B nuddepeHmanbHol popme.
Croponnue cuinbl. /IC. 3akon OMa 17151 HEOAHOPOAHOTO y4yacTKa LEIH.
[TpaBuna Kupxroda st pacyeTa pa3BeTBICHHBIX IETICH.

PaboTa 1 MOITHOCTH 3JEKTpHUECKOro ToKa. 3akoH JIxoynsa-Jlenna

Cemunap 3. «Macnumocmamuka. Inekmpomazcnumnan unoykyus. Ilepemennstii mox»

HUcroynukn ™aramutHOro mnosist. MHOyKIus MarHUTHOTO Mojds. EIMHHMIBI U3MEpEHUS.
HanpsikeHHOCTh MarHUTHOTO TOJIsSI. ENMHUIBI M13MEepeHusl.

CunoBble TUHUM MarHUTHOTO MO (IMHUU MarHUTHOM wHAyKnuu). 3akoH-buo-Caapa.
[TpuHIMIT Cyneprno3uIIMU MarHUTHOTO MOJIA.

[Torok BekTOpa MHAYKIMHU MarHuTHOTrO noss. Teopema [aycca 111 MarHUTHOTO TOJIA.
[upkymsauuss BEKTOpa WHIAYKIMM MAarHuTHOro mojis. TeopeMa O IUPKYISIIUUM BEKTOpaA
WHIYKUIWWA MarHUTHOTO TIOJII.

Cuna Jlopenma. IlpaBuno omnpenenenuss ee HampabieHus. Cuna Awmmnepa. [IpaBuio
ONPEACIICHUS €€ HANPABJICHUS.

MaruauTHO€ 1oJie B BenecTBe. HaMarHn4eHHOCTb.

HanpsikeHHOCTh MarHMTHOTO 10J1sl. MarHuTHas MpOHULIAEMOCTh BELIECTBA. J(MaMarHeTuku
Y MMapaMarHeTUKH.

®eppomMaraetuku. Ousndeckas npupoaa GeppoMaraeTu3ma.

3akoH anexkTpoMarHuTHOM nHaykuuu ®apanes. [pasuno Jlenna.

SIBnenne caMonHyKIMU. UHIYKTUBHOCTS.

MaruuTHas SHeprusi KOHTypa ¢ TOKOM. DHEPTHsl MArHUTHOTO TMOJISI.

Konebarenbuprit koHTYp. [IpeoOpazoBanue sHEPTUH B KoleOaTeIbHOM KOHTYpE.
ITepemennbiii Tok. IlosHOE compoTHBIEHHME LENH MEPEMEHHOTO TokKa. J[lelicTByronue
3HAYECHUS TOKA U HANPSKEHUS. MOIHOCTD IIPU ITEPEMEHHOM TOKE.

Cemunap 4. «Inexkmpomaznumnoie eonnol. Ilonapuzayun ceemay

VYpaBHeHust MakcBema.  OJIEKTPOMarHUTHBIE BOJHBI. YpaBHeHHs MakcBemia i
3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTh PacIpOCTPAHEHMS NEKTPOMAarHUTHBIX BOJH. DHEPIrus
AJIEKTPOMAarHUTHOM BOJHBL [llkana >7MeKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTUYECKOrO
Jara3oHa.

EctecTBeHHBII M mNONIsIpU30BaHHBIA CBET. Bunael mnomspusanuu. CTeneHb NOISpU3ALMH
YaCTUYHO IMOJISIPU30BAHHOTO CBETA.

[Tonspusanus npu OTPa)KEHUU U MPEIOMIICHMM CBETAa Ha T'PAaHHULE Pas3feiia JUIEKTPUKOB.
VYron bprocrepa.

JIBOMHOE JIydenpenoMIIEHHEe. YCTpONUCTBO ipu3Mbl Hukoss.

3akoH Maimoca.

OnTuyecky aKTHUBHBIE BEILIECTBA. BpalleHWe IUIOCKOCTH TNOJSApHU3allMM  CBeTa IpU
MIPOXOXKICHUH Yepe3 ONTUYECKHU AKTUBHYIO CPENYy.

Cemunap 5. «Uumepghepenyus u ougppakuusn ceemay

[Tonsitue nntepdepenuu. [IpuHIUN Cynepno3niuy sl CBETOBBIX BOJIH.

KorepeHnTHble UM HekorepeHTHble BOJHBI. ClIOKEHHME HWHTEHCHBHOCTEH B  Cllydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KojeOaHuW. YCIoBHUsS YCHUJIEHHMS M OciabjeHHsl cBeTa B
3aBHCUMOCTH OT pa3HoCTU (a3 HHTEPPEPUPYIOMUX BOJH.
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Ontuyeckuii myTh cBETOBOTO Jiyya. CriocoObl M3MEHEHHsI ONITUYECKOTO IYTH CBETOBBIX BOJIH.
CBsA3b ONTHUYECKOM DPA3HOCTH XOAa JBYX BOJH C PasHOCThIO (a3. YCIoBHA MakcUMyMa U
MUHHMYyMa UHTepPEPEHIIH B 3aBUCUMOCTH OT ONTUYECKOI pa3HOCTH XOAa.

Cxema lOnra. VYcnoBust HaOmonenus uHrepepeHunu. KoopauHaTel CBETIBIX M TEMHBIX
II0JIOC HAa JKpaHe.

WnTtepdepenuss B TOHKMX IUIEHKaX B OTPaKEHHOM M MpoxonsmieM cere. Cxema ams
HaOmoneHus koseny HproToHa. Pamuychl CBETNIBIX M TEMHBIX KOJNEL B OTPaKEHHOM H
IIPOXOALIEM CBETE.

SBnenne mudpakuuu. [Ipunuun [roirenca-@penens. Judpakuns PpeHens Ha Kpyriom
OTBEpCTUH. 30HBI PpeHes.

Hudpakmus @PpayHropepa Ha y3KOH NPSAMOJIMHEHHOW INENH. YCIOBUS MaKCUMyMa H
MUHUMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yIJia Tu(paKuu.

HudpakuonHnas perierka. OCHOBHbIE XapaKTEPUCTUKU JUPPAKIMOHHON pEeIIeTKH. YCIOBUS
IJIaBHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

3 cemecTp
Cemunap 1. Keanmosas onmuka

KoahdumnmenTsr oTpaskeHust, MOTJIONICHUS U IPOITY CKaHUSI.

TeruoBoe uznyuyeHue. XapakTepuCTUKY.

Mozens abCcoOTHO YETHOTO TeJa. 3aKOHBI TEIOBOTO U3TyYEHUS

['unotesa u ¢popmyna Ilnanka. Ces3b Gpopmyisl [Inanka ¢ 3akoHaMH TEIIOBOTO U3ITyUSHHS.
OHeprus u umnynsc GotoHa. /laBneHue cpera.

dotorddext. 3akonsl potorddexta. Kpacnas rpanuna Gororddexra.

['mmoTe3a DiiHmITelHA U €ro ypaBHeHUe 11 BHEITHeTo (hoTodddekxra. OObsICHEHNE 3aKOHOB
dbotoaddexra.

TopMo3HOE PEHTT€HOBCKOE H3ITyUSHHE.

Dddexr Komnrona u ero reopus.

. KopriyckynsapHo-BoTHOBOM ~ ayanu3M  cBeTa.  (SIBJICHHS, NPHUBOIANIME K  TaKOMY

MIPEJICTABICHUIO, U (JOPMYIIBI, CBSI3BIBAIOIINE KOPITYCKYIISIPHBIE M BOJTHOBBIE XapaKTePUCTUKU
cBeTa)

Cemunap 2. Inemenmot KGAHMOBOU MEXAHUKU

BonHoBbie cBoiictBa wactuil. JlnuHa BoimHBl ge  bpoind.  DkcnepuMeHTanbHOE
MIOATBEPKIACHUE.

[punuun nHeonpenenenHoctu ['eitzen6epra. CooTHOIIEHNE HEOIIPEIEIEHHOCTEH.

BonnoBas ¢yHKIMS U ee CBOHCTBA.

OcHoOBHas 3a7ja4a KBaHTOBOW MeXaHUKU. YpaBHeHue LlIpéaunrepa.

Yactuna B noreHIuanbHoM sime. KBaHTOBaHME 3HEPTUH.

[TpoxoxaeHne YacTUIlbl Yepe3 MOTeHIIMaIbHbIN 6apbep. TyHHENbHBIN YD(DEKT.

Cemunap 3. Teopusa bopa. H3znyuenue amoma
[Tnanerapnas monens atoma. OnwiT Pesepdopaa. YpaBaenue Pezepdopna
IToctynmatsl bopa. Henocrarku reopuun bopa
N3nyuenue atoma Bo1opoia U BOJOPOJIONIOI00HBIX CUCTEM.
Cnekrpanbnble cepun. ®opmyna bansmepa.

OmneiT ®panka u ['epia

Cemunap 4. Amom ¢ K6anmoeoil mexanuxe
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KBaHTOBBIE UMCIIa, XapaKTEPU3YIOIIHE MTOJIOKEHUE IEKTPOHA B aTOME.

KBanroBanue sHepruu. KBantoBanue MoMeHTa UMITyJIbCa

CnuH anextpoHa. [1oaHbI MOMEHT 3JEKTpOHa.

Cxema »oHepreTMyecKkux YypoBHell artoma Bojopona. IIpaBuia oTOopa mnpu aTOMHBIX
nepexoaax.

3arnoyiHeHue 3JIEKTPOHHBIX 000JI04EK B MHOTO3JIEKTPOHHBIX aromax. [Ipunmun [Taymu.
CrieKTppl MHOTO3JIEKTPOHHBIX ATOMOB. XapaKTEPUCTHUECKOE H3IyUYEHUE B PEHTTEHOBCKOM
criektpe. @opmyna Moznu

Cemunap 5. Keanmosasa cmamucmuxa. 31eKmponpoeooHocms meepovix meil.

[IpuHIUIT TOKAECTBEHHOCTH OIMHAKOBBIX YaCTHII.

bo3onsl u ¢depmuonsl. Tpu Buaa cTaTHCTUKU: Kiaccuueckas, boze-DifHmTeliHa u
®epmu-/npaxa.

CBoOotHBIE 37IEKTPOHBL. DHeprust depmu.

30HHAs TEOPUS TBEPABIX TEIL.

OJEKTpPONPOBOJHOCTh  IOJIYNPOBOAHHUKOB. 3aBUCUMOCTb  INPOBOAMMOCTH  OT
TEMIIEpaTypHl.

CoOcTBeHHas M MPUMECHAsi IPOBOAUMOCTD MOTYIIPOBOJHHUKOB.

DNEeKTPONPOBOIHOCTh METAIIIIOB. 3aBUCUMOCTh COIIPOTHUBIICHHSI OT TEMIIEPATYPHI.

SBnenune cepxnpoBoauMocTH. KBaHTOBas TEOpHS CBEPXIPOBOJUMOCTH.

Cemunap 6. Paouoaxmusenocmo

CocTaB 1 XapaKTepUCTHUKHA aTOMHOTO SIpa.

Snepubie cuinpl. ONUIIMTE KBAHTOBBIA MEXaHU3M B3aUMOJICHCTBUS HYKJIIOHOB B SIJIPE.
Kanenpnast u o6onoueunas monenu sapa. Paguyc spa.

Macca u sHeprust CBSI3U sA/pa. YIeIbHAsI DHEPTHUS CBSA3H

SBnenue paanoakTUBHOCTH. (OCHOBHOM 3aKOH pPaJMOAKTUBHOTO pacnajaa. AKTUBHOCTb
PaIMOAKTUBHOTO BEIIECTBA.

Anbda-pacnan. [IpaBuna cmemieHus. 3akoHBI coxpaHeHHs mpu pacmazae. [IpoGer anbda-
YJACTHUILIELI?

TynuenbHbIH 3G dexT npu a-pacnane. CIekTp O-4acTui

bera-pacnan, ero Buzsl. [IpaBuna cmemnieHus.

DHepreTudeckuii criektp B-uactuil. ['unoresa Heiitpuno. Jlentonsl. JIeNTOHHBIN 3apsia

. FaMMa-I/IL’sJ'Iy‘leHI/Ie, €ro cBoiicTBa. MexaHu3m HCITYCKaHUs raMMa-KBAHTOB SJIPOM. XapaKTep

CHEKTpa Y-U3JIyUCHHUS.

. IIportecchl  B3aMMOMCHUCTBHUS Y-KBAaHTOB ¢ BemecTBOM: (OTod((PEKT, KOMITOHOBCKOE

paccesiHue, 00pa3oBaHUE NEKTPOHHO-TIO3UTPOHHBIX Map, SAEPHbIN POTOAIPPEKT.

SnepHble peakuuu. YpaBHEHHE SIACPHOM peakIuu. DHEPreTUUeCKHil BBIXOJ SACPHOU
peakuuu.

emnas peakmws nenenus. [[puHIMAITBI paOOTHI SIEPHOTO peaKTOpa U aTOMHOM OOMOBI.
TepmosinepHas peakuus. OCHOBHBIE ITyTH CUHTE3a AJIEP BOAOPOAA B Apa reiusl.
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IIpuiaoxenue 2

OueHo4yHbIe CPeICTBA IS NPOBEICHUS IIPOMEKYTOYHOM aTTecTAlNU

a) Ilnannpyemble pe3yIbTaThl 00y4eHHUs] H OLICHOYHBIE CPEICTBA sl IPOBEeACHUA MPOMEKYTOYHOM aTTeCTAUM:

CtpyKTypHBIit
DJIEMEHT [TnaarpyemMble pe3yabTaThl 00yUeHUs OueHouHbIE CpeNICTBA
KOMIIETEHITNHN
OIIK-1: cniocoOHOCTHIO AHAJIM3UPOBATH (PU3HYECKHUE ABJIEHHUS U MPOIECCHI, IPUMEHATH COOTBETCTBYIOIINI MaTeMaTHYeCKUI anmnapar 1/
(opmasnzanyuu ¥ pemeHus NpogeccHoHAJIbHbIX 32124
3HaTh — OCHOBHBIC 3aKOHbI (u3MKH, rpaHullsl [ [lepeyeHnb TeopeTHYECKUX BOMPOCOB K 3Kk3aMeny (1 cemecTp)

MIPUMEHUMOCTH 3THX 3aKOHOB M MX CBS3b C
SIBJICHUSMH U TIPOIIECCAMU, TPOUCXOASIINMU B
MPUPOJE;

— METOAbl aHaau3a (PU3NYECKUX MPOIECCOB U
SIBIICHUIA;

— (pu3MKO-MaTeMaTHYECKH armapar,
UCTIONIB3YEMBIH JIJIsl ONUCaHUs (PU3HMUECKHUX
3aKOHOMEPHOCTEHN

N —

(98]

N

10.

I1.

12.

13.

®du3muKa Kak Hayka. DKCIepUMeHTalbHbIN noaxo. [lonstue o matepun.

Kunemaruka mnocrynarenpHOro asrkeHus. [loHATHE paauyc-BEKTOpa, CKOPOCTH M
YCKOpEHHUS.

Hauanpnbie ycnosust. [Ipsimas 1 oOpaTHast 32141 MEXaHUKH.

JIBM>KEHME MO OKPYKHOCTH. YTOJ IMOBOPOTA, YIVIOBAasE CKOPOCTh U YIJTIOBOE YCKOPEHUE.
CBs13b YITIOBBIX U JINHEWHBIX BEJIMYMH.

KpuBonuneiinoe nBwxeHue. TaHTeHIMATIbHOE W HOpMalibHOE yckopeHue. IlomHoe
YCKOPEHHUE. YTOJ MEXIY CKOPOCTBIO U YCKOPEHUEM.

Nuepumansubie cuctemsl orcuera. [Ipuniun oTHocuTenbHOCTH [anumes.

[Tonsitue cuibl, Maccsl U UMMysbca. 3akoHbl HbpioToHa. OCHOBHOW 3aKOH JTMHAMHKHU
MOCTYIATEILHOTO JIBUKECHUS.

OyHIaMEHTAIbHbIE B3aUMOACHCTBHS. BUIbI CHIT B MEXAHUKE.

OCHOBHBIE JUHAMHYECKHE XapaKTEPUCTUKW BpAIIATEIbHOTO JABMIYKCHHS: MOMEHT
WHEPIUU, MOMEHT UMITYJIbCa, MOMEHT CHJIbI

MoMeHT uMIyJabCca MU MOMEHT CHJIBl OTHOCUTEIBbHO TOYKM. OCHOBHOE ypaBHEHHE
JUHAMUKH BPAIlaTeIbHOTO JIBHIKECHUS.

Bpamienue Bokpyr HeMOABHKHOM ocl. MOMEHT uHepuuu. Pacuer MOMEHTOB MHEPLIMU
npocthix Ten. Teopema Llteitnepa.

3aKOHBI COXpAaHEHUSI B MEXaHUKE. 3aMKHYTasi CUCTeMa. 3aKOHbI COXPaHEHUSI UMITyJIbCca
¥ MOMEHTA UMITYJIbCA.

Pabora m mMomHOocTh. KuHeTHYeckass 3HEprus MOCTyHnaTebHOTO W BpaliaTeIbHOTO




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

14.
15.
16.

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

32.
33.

JIBUYKECHUS.
Koncepsatusnble cuiibl. [loTeHIIManbHas 3HEPIys.

Pa6ora u sHeprus. 3akoH cOXpaHEHHs! MTOJTHON MEXaHUYECKOI SHEPTUH.

JlBa cmoco0a onucaHusi B3auMMOJEHCTBHA. JIBM)KeHHE YacTUIBI B OJHOMEPHOM
CTallMOHapHOM 1oJ1e. CBsi3b MEX/ly CUJIOW U OTEHIIUAIBbHON SHEPTUEH.
I'apmonnyeckue konebanus. AMIUINTY/IA, YAaCTOTa, HaYaIbHas (haza, MepHo.
Marematnueckuii 1 GU3NUECKUl MasSTHUK.

OHeprusi rapMOHUYECKHUX KOJICOaHUH.

3aryxatouie KosneOaHus. XapaKTepUCTHKU 3aTyXaHHUs. OHEprus 3aTyXarouiux
KOJIe0aHHH.

Boinyxnennslie konebanus. Pesonanc.

OO11ee NOHATHE O BOIHAX. XapaKTEPUCTUKH OETyIIei BOIHBI.

BonHoBoe ypaBHEeHME IJI0CKOI BOJIHBI.

Hanoxxenue ynpyrux BosnH. CTosiuasi BOJIHA U €€ 0COOEHHOCTH.

[TocTynatel DiiHinTeiHa. 3amenneHue BpeMeHU. JIOpPEHLIEBO COKpaleHHE JJIUHBI.
PenstuBucrckue uuBapuantsl. MHTEpBa.

PenstuBucrckuii umnysnbe. CBsA3b Macchl, SHEPrUM U UMIYJbCa YaCTUIbL. DHEPIrHs
IIOKOS1. 3aKOHBI COXPaHEHMSI IIPH PEISTUBUCTCKUX CKOPOCTSIX.

Makpocucrema. MHKpPOCOCTOSSHUE M MaKpPOCOCTOSIHUE CHCTeMbl. CTaTHCTHYECKUUN
noaxox. IloHsATHE BEPOATHOCTU U CPEAHEN BEJIMYNHBI.

QOyHKIUSA pacupelereHuss CllydailHOM BenuuyuHbl. PacnpenerneHne MOJEKya IO
IIPOCKLUAM CKOPOCTEM.

Pacnipenenenne monekyn mo momymo ckopoctu. Hambonee BeposiTHas, cpemHsisi u
CPEIHEKBAJAPaTHYHAsI CKOPOCTH.

ATOMBI M MOJIEKYJIbl KaK 3JIEMEHTapHblE YacTHIbl BemiecTBa. VX KolnyecTBEHHbIE
XapaKTEPUCTUKH.

Mogens uneanbHoro rasa. JlaBieHue u Temmneparypa ¢ TOUKH 3pEHHS] MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHH.

YpaBHEeHHE COCTOSHUS HI€abHOTO ra3a. M3ompoiecchb

PacnipenienieHne MOJEKysl HMAEaJbHOIO Ta3a IO BBICOTE B IIOJIE TSKECTH 3EMIIH.




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

bapomerpuueckas hopmyna.

[TonsTHe cTeneHei cBOOOABI MOIEKyIbl. Teopema 0 paBHOpACIIPEAEICHUH SHEPTUH 110
CTEIEHSIM CBOOO/IBI.

BuyTpeHHsst sHeprus Kak (QyHKOUS COCTOSHUS cuctembl. [lepBoe Haudano
TEPMOANHAMUKH.

Pabora kak ¢ynkuus npouecca. M3zoxopuueckuii, n300apuieckuii 1 H30TepMUUYECKUIT
IIPOLIECCHI.

[Tonsatue TemIoeMKOCTH. TemIoeMKOCTh MpHU H30XOPUYECKOM, H300apUUYecKOM U
M30TEPMHUYECKOM ITPOLIECCaX.

Anunabarnyeckuil mponecc. YpaBHenue Ilyaccona. IlocrosiHnas amumaGatel. IlepBoe
Hayaja0 TePMOJMHAMUKH Ui aAradaTHueCcKoro rnpoiecca

Huxnuueckuii npouecc. Koaddunuent none3Horo neiicTBys TEMI0BOM MaIIKUHBL.
Hukn Kapno. Btopoe nauamo tepmommHamuiku. PopmynupoBku Kiaysuyca wu
KenbBuna.

[IpoGiiema HEOOPATUMOCTHU TEIIOBBIX IMPOLECCOB. DHTPOIINS CUCTEMBI U €€ CBOMCTBA.
Teopema Hepuera. TepmonnHaMudeckas 1kajia TEMIEPATyP.

OCHOBHOE ypaBHEHHE TEPMOJMHAMUKH. ODHTPONUS HICAIbHOro rasza. l3meneHue
SHTPOIIMHU IIPU U30IIPOLIECCaX.

Cratuctuueckuid Bec MakpococTtosiHUs. CyTb HeoOpatumocTH. CTaTUCTHUECKHI
cmblca 3HTponuu. @opmyina bospnMana.

Ilepedyenb TeopeTHYECKHX BONPOCOB K 3K3aMeHY (2 cemecTp)

Cunbl B3aMMOJEHCTBUS B IPUPOJE. ODJeKTpocTraTMueckoe mnose. 3akoH KymoHa.
HarmpsikeHHOCTB 351eKTpocTaTidecKoro nostst. [IpuHnun cynepno3unun.

Cunosble nuHHM. IIOTOK BEKTOpa HaNpPSIYKEHHOCTU 3JIEKTPOCTATUUECKOIO IOJIS.
Teopema I'aycca.

ITorennuan. Teopema 0 IUPKYJSILUU BEKTOpA HANPSKEHHOCTH JIEKTPOCTATUUYECKOTIO
moiist. CBsi3b MCKAY HANPS)KCHHOCTHIO U ITOTCHIIUAJIOM.

OnextpoeMkocTh.  KonnpeHcatopbl.  CoelMHEHHE  KOHAEHCATOPOB.  DJHEpPrus
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9]

10.

1.
12.

13.

14.

15.

16.

17.

18.

19.

20.

KOHJIEHCATOpa. DHEPrus AIEKTPUIECKOro MOJISL.

OnexTpuyeckoe nosue B Auannekrpukax. [longpuzanus.

Onextpuyeckuil Tok. [IIOTHOCTH TOKa. YpaBHeHHE HempepbIBHOCTH. 3akoH OMa B
JuddepeHInaIbHON U HHTETpaIbHON Gopmax.

CompotuBnienne MpoBOIHUKOB. CropoHHWE cuibl. 3akoH Oma B HWHTErpaibHON
dopme.

[IpaBuna Kupxroda s pacuera pa3BeTBIEHHBIX Ieneid. MouiHocTh Toka. 3aKoH
Jxoyns-Jlenna.

Enunas npupozga snextpuueckoro ¥ mMarHutHoro nosd. [lone nBuxkyierocs 3apsnia.
ITpyHLIMI cynepno3UIIMY MarHUTHBIX nosied. 3akoH buo-Casapa.

[ToTrok ¥ HUpKyIALMS BEKTOpa MHAYKIMM MarHuTHoro nois. Teopema I'aycca u
TEOpeMa O LUPKYIALHH.

Cuna Jlopenma. Cuna Ammnepa.

3akoH osnexkTpoMarHuTHoM wuHAykuuu @apaned. I[lpasuno Jlenna. Buxpesoe
JIIEKTPUYECKOE TI0JIE.

SIBneHne caMOMHIYKUMHU. MHIyKTMBHOCTb. ODHEPIrUs KOHTypa C TOKOM. OHEprus
MarHuTHOTO IOJIS.

KoneGarenbHblil koHTYp. CBOOOIHBIE TApPMOHUYECKUE U 3aTyXaroIlue 3JIEKTPHUUECKUe
Kosie0aHus. DHEpPrusi KojieOaHu.

BeIHyXJIeHHbIE 3JIeKTpUYeckue KonebaHus. BekropHas auarpamMma HampspKEHHMH.
Pe3onanc Toka.

IlepemenHbIi TOK. IHIYKTMBHOE M €MKOCTHOE CONpPOTHUBIEHUE. MOLIHOCTh B LIENH
IIEPEMEHHOT0 TOKA. JIefCTBYIONIME 3HAYEHHSI TOKA U HAIIPSHKCHMUS.

Onexrtpuyeckoe mone B BeuiectBe. llomsgpusaumss  audnektpuka.  Bekrop
AIIEKTPUYECKOr0o cMeleHus. JuanekTpruueckasi NpOHULIAEMOCTh BEILIECTBA.
MaruutHoe none B Bemecrtse. HamarnumueHHocTs. Hampsik€HHOCTP MarHUTHOIO
noJisi. MarHuTHasi IPOHUILIAEMOCTh BeliecTBa. deppoMarHeTUKH.

Cucrema ypaBHeHHH MakcBemia Kak 0000IIEHHE pPa3pO3HEHHBIX —SBJICHUH
AIIEKTPUYECTBA U MarHeTusMa. MarepuaabHble ypaBHEHUSI.

CBoiicTBa ypaBHEHUN Makcaeiia. IIpenckaszanue CYILLIECTBOBAHUS
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22.

23

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

SJICKTPOMArdMuTHBIX BOJIH.

SHCKTPOMB.FHI/ITHLIC BOIHEL. BonHoBOE YpaBHCHHUC. CsoiicTBa SJICKTPOMAIrHUTHBIX
BOJIH.

IInockas QJICKTPOMAIrHUTHAA BOJIHA M €€ OCHOBHBIC XAPAaKTCPUCTHKH. 3Hepr1/1;1 n
HUMITYJIBC BJIGKTpOMaFHI/ITHOfI BOJIHEI.

. EcrecTBeHHBINI U HOHﬂpI/BOBaHHHﬁ ceer. Cremnenb noJjigpu3anuu JIMHEWHO

MOJIIPU30BAHHOTO CBeTa. 3aKoH Maitoca.

[Tonsspuzanuss Npu OTPAKEHUU M IPEJOMIEHUM CBETa Ha TpaHULE paszena
JIIUAIEKTPUKOB. Yrou bprocrepa. [[BoiiHOE JiyyenpenoMIIeHHUE.

Crnocobbl  mossipu3anMu  ectecTBeHHoro cBera. Ilpusma Huxons. Bpamenue
IUIOCKOCTH TOJSpU3AlMM CBETa NPU TMPOXOKICHUH 4Yepe3 ONTUYECKHM AKTUBHYIO
cpeny.

[lkana >M€KTPOMarHUTHBIX BOJH. (OCOOEHHOCTHM  ONTHUYECKOrO  JMAara3oHa.
IToxazaTenp IpeaoMIIEHUS CPeabl.

KorepenTtHsie Bonubl. IHTEpdepenins cBeToBbIX BOIH. Cll0K€HUE NHTEHCUBHOCTEHN B
Cllyyae HEKOIe€PEHTHBIX M KOT€PEeHTHbIX KOIeOaHUH.

OnTtuyeckass pa3HOCTh Xoaa. CBs3b ONTHYECKOW PA3HOCTH XOJa JBYX BOJH C
pasHOCThIO (a3 MEeKAY HUMU. YCIOBUS MAKCUMyMa U MUHUMYMA.

Cxema IOnra nns nabmiopeHuss uHrepepeHuuu. BpemeHHass U mpocTpaHCTBEHHAs
KOTEPEHTHOCTb.

Wurepdepenus B ToHkux IuieHkax. HaOmronenue xonen HeloToHa B OTpaykeHHOM U
IIPOXOJISIIIEM CBETE.

Asnenune mudpaxmuu. Judpaxnus Openens u Opaynrodepa. I[Ipunmun [roirenca-
Openens.

Hudpaxus @penenst Ha KpyrioMm otBepcTud. 3oHbl Openens. ['paduueckuil meron
CJIO’KEHUS aMILTUTY]

Hudpaxkuus @DpaynHropepa Ha y3Koi mnpsMoinuHendHOW menu. JudpakiuonHas
pelIeTKa KaKk COBOKYITHOCTh KOHEYHOTO YUCIIA LIEIIEH.

IlepeyeHb TeOpeTHYECKUX BONMPOCOB K 3a4eTy (3 cemecTp)
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il

10.
I1.
12.
13.

14.

15

16.

17.

18.

TeruoBoe u3nmyuenue Ttena. 3akoH Credana-bompivmana. 3akoH cmenieHuss Buna.
I'unioresa [1manka.

dotorddext. 3akonsl CroneroBa. Popmyna DUHIITEHHA.

®otonsbl. JlaBnenue cBera. KopnyckynsspHO-BOIHOBOM Ayaliu3M CBETA.

Paccesinue ¢orona Ha cBoO0gHOM 3n1ekTpoHe. Popmyna Kommntona.

BonHoBeie cBoiictBa uactun. JlnuHa BonHbl ge  bpoitnd. DkxcnepuMeHTanbHbIE
MIOATBEPKIACHMSI TUnIoTe3bl Ae bpoitis.

[Tpunuun HeonpeneneHHocTd. CooTHOIIEHUE HeonpeneaeHHocTel [elzenOepra.
OcobeHHOCTH Tpoliecca U3MEPEHHsI B KBAHTOBOM MEXaHUKE.

duznueckoe UCTOIKOBaHWE BONH jae bpoinsa. BomHoBas (yHkums u ee cBOMCTBa.
[110THOCTH BEPOATHOCTH OOHAPY)KEHHS YACTHUIIBL.

OcHoBHass 3ajaya KBAaHTOBOM MeXaHMKH. HecranpoHapHO€ ©  CTAaIMOHAPHOE
ypaBHenue Ipéaunrepa.

Yactuna B OAHOMEPHON OECKOHEYHOH NpPSIMOYrOJbHOM IMOTEHLUUAIBHOU sIME.
KBanToBanue sHepruu. CoocTBeHHbIE (YHKLIUU COCTOSHUS YaCTHULIBI.

[IpoxoxneHre 4acTUIlbl Yepe3 MOTeHIMaIbHbIN 0apsep. TyHHENbHBIN YD (DEKT.
KBaHTOBBIN rapMOHMYECKUH OCLUILIATOP.

IInanerapnas mozens aroma. lloctymarer  bopa. KBanToBanue sHepruum
BOJIOPOAONIOA0OHOM CUCTEMBI.

W3nyuenue BonoponononoOHbIX cucteM. CHeKTpajbHbIE CEpUM aToMa BOJAOPOJA.
O6o06mennas gpopmyna bansmepa.

CrieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3iu.

. ypaBHCHI/Ie U_Ipe,ZLI/IHF ¢pa Id aToOMa BOAOpPOJA. KBanToBanue momeHTa HUMITYJIbCA.

[IpaBuia ot6opa.

CrnuH anektpoHa. KBaHTOBBIE UMCIIa, ONUCHIBAIOLIME COCTOSHUE DJIEKTPOHA B aTOME.
KparnocTs BeIpOXkIeHMS 3HEpreTudecKkux ypoBHel. [Ipunmun [aymm.

[TpuHIMI TOXXIECTBEHHOCTH OMHAKOBBIX yacTULl. bo3oHb! U ¢pepmuonsl. KBanTtoBbIE
pacnpeneseHusl.

CB00OIHBIE JEKTPOHBI B MeTasu1e. DHeprus depmu. 30HHAsI TEOPHSI TBEPABIX TEIL.
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19.
20.

21.
22.

23.
24.

25.
26.
27.
28.

DIEeKTPONPOBOAHOCTh METAJIOB M TIOTYTPOBOAHUKOB. CBEPXITPOBOIUMOCTD.
SBnenue paanoakTuBHOCTU. OCHOBHOM 3aKOH paJuoakTUBHOIO pacnaja. [loctosHuas
pacnazga. [lepuoa momypacnana.

CocraB 1 XapakTepUCTHKU aTOMHOTO siapa. KanenbHas mozaens. Pa3mep u cniun spa.
Macca u sHeprus CBsi3M aTOMHOTO s/ipa. 3aBUCHUMOCTh YIIEIBHOW HHEPTUS CBS3U OT
MaccoBoro uncia. O6onaodeyHass MOAETb Sapa.

SAnepHble peakuuu. DHEPrus peakuuu. Peakiuuy aeeHust 1 CHHTE3a sIep.
PannoaktuBHBIe psanbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IIydeHHs suep. JimHa
CBOOOIHOTO MpoOera (-4acTull.

Tpu Buaa B-pacnana. Dueprerudeckuii criektp -uactui. HetpuHo.

OcobeHnHocTH y-u3nyueHus saep. [IpoxoxaeHne Y-KBaHTOB Yepe3 BEIIECTBO.
Knaccudukarus snemeHTapHbpIx yacTuil. JlenToHbl. JIeNTOHHBIN 3apsiI.

A niponsl. bapnonHslii 3apsa. KBapkoBasi MoJesib aApOHOB.

YMmeTh

IMPUMCHATH (I)I/ISI/I‘ICCKI/IG 3aKOHBbI n

¢bu3nKO-MaTeMaTHIeCKUI anmapar  Juid
dopmanuzanuu  onmucaHus  (PU3MUECKUX
SBJICHUN W TPOLIECCOB M PEUICHMs 3a1ad B
paMKax (pU3MKU U CMEKHBIX TUCIMIUIMH

IIpumepHBbIii NepeyeHb NPAKTHYECKUX 3a1aHUi 11 3k3aMeHa (1 cemecTp)

4,

YacTtuna IBHXKETCA C YCKOPEHHEM a=2tf+4t}'—312 (m/c?). Onpenenuts MOIyJb
CKOPOCTH YaCTHIIBI B MOMCHT BpEeMEHU t = 2 ¢ M MPOWICHHBINA €0 K 3 TOMYy MOMCHTY
MyTh, €CIAM B HadalbHBIH MOMEHT BpemeHn t = (0 t e€ ckopocTh ObLIa
Vo=3i+1j—1k (m/c)

Ckonbko 000OpPOTOB cieNiany Kojieca aBTOMOOWJIS TOCJI€ BKJIIOYEHHS] TOPMO3a JI0
MOJTHOM OCTaHOBKH, €CIIM B MOMEHT Hadajia TOPMOXEHUS aBTOMOOWIIb UMeNl CKOPOCTh
Vo = 60 KM/4 11 ocTaHOBWIISICS 3a t = 3 ¢ TIoCIie Havana TopMokeHus? Jluamerp komeca
D = 0,7 M. YUemy paBHO CpeHEE YTIIOBOE YCKOPEHHUE KOJIEC MPU TOPMOKEHUU?

Ha teno maccel m, siexaiiiee Ha r1akoil TOpU30HTAIBHOM TNIOCKOCTH, B MOMEHT t = ()
Hayasja JeWCTBOBAaTh CUJjla, 3aBUCSIIAsl OT BpeMeHH Kak F' = kf, rae k — mocTosiHHAsL.
Hanpasnenue 3Toil cuiibl BCce BpeMsl COCTaBIsieT Yroi o ¢ ropuzoHrom. Haiitu: a)
CKOpOCTb TeJla B MOMEHT OTPbIBa OT TIOCKOCTH; 0) MyTh MPOIICHHBII TEIOM K 3TOMY
MOMEHTY.

Uepes HEMOABWKHBIN OJIOK, YKpEIUIEHHBI Ha Kpaio CToJa, MEePeKHHYTa HUTh, K
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10.

KOTOPOM INpuBA3aHbl TpU Ipy3a Maccamu m; = 800 r, m; = 700 1, m; = 200 r. Macca
61oxka M = 500 r, paguyc R = 0,38 m. I'py3s! 1 u 2 nexar Ha crone, rpy3 3 BUCUT IO
Ipyrylo cTOpoHy Oinoka. Cuurtas HUTh HEBECOMOM M HEpacTSHKMMOM U IpeHeOperas
TPEHHUEM, OIIPENEINTE YCKOPEHHUE I'PY30B, a TAK XKE PACCTOSAHUE S, KOTOPOE IPy3 M3
MPOHAET OT Hauyaja ABWXKEHHS J0 TOr0 MOMEHTa, KOrja KUHETHYecKas HHEeprus
BpateHus 6moka oyner E. = 1,1 JIx

Ha xoHax TOHKOTroO OJHOPOJHOTO CTEP>KHS JJIMHOW [ U Maccod 3m NPUKPEIICHBI
MaJIeHbKUE IIAapUKu MaccamMu m U 2m. OIpenenuTb MOMEHT HMHEpUUH [ Takou
CUCTEMbl OTHOCHUTEJIbHO OCH, MEPHEHIUKYJSIPHOM CTEPKHIO U IMPOXOIAlIe uepe3

Y

Touky O, JeXalryro Ha OCH CTEpPXKHS M OTCTOAILYI Ha PACCTOSIHHE 4" or xoHua ¢
6ousbriet Maccoil. [Ipu pacuerax npunsts [/ = 1 m, m= 0,1 xr. llapuku paccmarpuBarb
KAaK MaTepUaJIbHbIE TOYKU

Yenoek maccoit m = 60 Kr, CTOAIIMIA HAa Kpai0 TOPU3OHTAIBHOHN MIaTGOpPMBI Maccoit
M = 120 xr, Bpamaromencs no MHEpIUU BOKPYT HENOJBHKHON BEPTHKAIBHOU OCH C
yactotoii n = 12 mun", mepexomut k €€ uenrpy. Cuuras riarGopMmy KpyribiM
OJTHOPOJIHBIM JIUCKOM, a YEJIOBEKA — TOUYEYHOM MacCOM, ONPEACIINTE, C KaKOW YaCTOTOM
OyzeT Torja Bpauarkes miarhpopma

MarepuanbHasi To4ka MacCol m = 2 KI' JBUTaJIach MO JEHCTBUEM HEKOTOPOM CHIIBI,
HarpasyieHHOM Baosb ocu OX cormacHo ypaBHeHHIO x=1-2¢t+t'—0,2¢t° . Haiitu
MOIIHOCTb Pa3BUBAEMYIO CUJIOH B MOMEHT BpeMEHU t; =2 cut, =5 c.

CHapsi, TeTsImuiA co CKOpOCThIO 16 M/c, pa3opBajics Ha JBa OCKOJIKA, MacChl KOTOPBIX
6 xr u 10 xr. CxopocTh mepBoro ockoika 12 m/c u HampasieHa mon yriiom 600 k
CKOpOCTH CHapsna. HaliTu BeIM4nHy CKOPOCTH BTOPOTO OCKOJIKA U €€ HaIlPABJICHUE.
Omnpenenuth HayambHYIO (hazy rapMOHHYECKOro Koinebanus tena, ecinu yepes 0,25 ¢ ot
Hayajla JBW)KEHHMsS CMEIICHHME, W3MEHSIOIIeecs IO 3aKOHY CHHYyca, ObLJIO paBHO
noJjoBruHe aMIuuTyapl. [lepuon konedanus 6 ¢

Haiitu mepros ManbiX BEpTHKAIBHBIX KoeOaHui mapuka Macchl 40 T, yKperi€éHHOTO
HA CEpEelMHE TFOPU30HTAJIBHO HATSIHYTOW CTPYHbI JUIMHBI 1 M. HaTshpkeHue cTpyHbI
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11.

12.

13.

14.

15.

16.

17.

18.

19.

CUMTATh MOCTOSAHHBIM U paBHbIM 10 H

UYepes N=8 mnonHbpIX KojeOaHHI NPYKMHHOTO MasTHHKA aMIUIM- TyJa KojeOaHMi
yMeHbIIMIach B 2 pasza. Haiinure npoMeKyTOK BPEMEHM 3a KOTOPBIM 3TO MPOU3OIILIO
eciin kecTkocTh mpyxkuHbl k =10 H/M, a macca rpy- 3a Ha mpyxuHe m=50 rp.
Paccuuraiite snepruto AE, notepsiHHy10 MasgsTHUKOM 3a 8 KojeOaHuM, eciiv HadajJbHas
amruntyaa A0=20 cm.

Macca nBmxkymencs 4dacthnbl yeBenuuwiack B 1,5 pasa. Kakyro ckopocts mmeer
yactuna? Kakas oTHocutenbHas omuOka OyaeT IOIyIIeHa, €Cld KHHETHYECKYIO
SHEPTrHUI0 YaCTUIBI B 3TUX YCIOBUSAX PACCUUTHIBATH KJIACCUUECKUM 00pazom?
BbIuucnuTh MIOTHOCTH Ta3a, UIs KOTOPOro Haubosee BeposATHAsi CKOPOCTb MOJIEKYII
IIpU HOpMaJIbHOM aTMocdepHoM naBienuu cocrasisieT 400 m/c.

Omnpenenure 4UCIO MOJIEKYJI U KOJMYECTBO MOJIEH BOJbI B OYTBUIKE BMECTUMOCTBIO
0,33 1

Coxatplil a30T, MMeBIIMM mnepBoHauasbHO Temneparypy 400 K, cHavama oueHb
ObicTpo(amuabaTHiecKkd) pacmupwim A0 obsema 7 I, a 3areM OYeHb
MeJIEHHO(M30TepPMUYECKH), CKali. B 00oux mpoueccax JaBieHHE U3-MEHSUIOCHh B 4
paza. Haiitu: 1) o0beMbl Ta3a B HAYaJIbHOM UM KOHEYHOM COCTOSI-HMSIX; 2) U3MEHEHHUE
cpenHel apupMeTHIecKoil CKOPOCTH MOJIEKYJI a30Ta B ajabaTH4ecKoM Ipoliecce.
Kucnopon, naxogsauuiica npu gasnenun 0,5 Mlla u remnepaty- pe 350 K, noaseprim
CHayaja M30TEPMUYECKOMY paCIIMPEHUI0 oT obovema 1 1 10 obObema 2 1, a 3areM
1n300apHOMY pacIIMpPEeHHIO, B pe3yJibTaTe KOTOPOro o0beM rasa yBeauuwics 10 3 L
Omnpenenutb:1) paboTy, COBEpILIEHHYIO Ta3oM; 2) HM3MEHEHHE €ro BHYTPEHHEH
SHEPTUH; 3) KOTUIECTBO MOJABEACHHON TEIIJIOTHI

A30T HarpeBajiCsi IpU IHOCTOSHHOM JaBieHHU. EMy OBbLIO COOOLIEHO KOIMYECTBO
teriotel Q = 21 x/Ix. Onpenenuts paboty A, KOTOPYKO COBEPILIWII IPU ITOM Ta3, U
n3MeHenue AU ero BHyTpEHHEW SHEPTUU.

JIByXxaTrOMHBIM HI€aJIbHBIM ra3 COBEpPIIAET MPOLECC, B XOAE KOTOPOro MOJISIpHAs
TerioeMkocTh C ras3a ocraeTcs MOCTOSHHOM U paBHOM 7R/2. Onpenenute nokasareib
MOJIUTPOIIBI N 3TOTO IMpolLiecca.

M neanbHblil TPEXAaTOMHBIN ra3 KOJIMYECTBOM BELIECTBA V = 2 MOJIb 3aHUMAeT 00beM V|
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20.

21.

22.

= 10 n u nHaxomutrcs moxm naBiueHueM p; = 250 klla. Crauama ra3 moaBepriu
MN30XOPHOMY HarpeBaHuto a0 temmneparypsl T, = 500 K, 3atem — nzorepMuueckomy
pacIIMpeHHIo 10 HayajbHOTO JAaBJIEHHUS, a IOCJe 3TOro B pe3yibTare U300apHOro
C)KaTUsd BO3BpAaTWIM B IEpBOHayalbHOE cocTosiHue. [locTpoiite rpaduk LuKiIa |
onpenenure repmudecknii KIT/ nukna.

B xomie nmapoBoii mamuHbl Temneparypa pasHa 400 K, a reMneparypa XonoAUIbHUKA
300K. KakoBa TeopeTnuecku BO3MOKHAsI MaKCUMaslbHas paboTa A MalIMHbI, €ClIU B
TOIKe COXKEHO SO0KT IPOB C yeabHON TeruioToi cropanus 1,26-107 Jhk/kr

JIBa MOJIsl M€aIbHOTO T'a3a CHavasla M30XOpUYECKU OXJIaJNIIH, a 3aTeM U300apruueCcKu
paclMpwiId TakK, 4YTO TEMIlepaTypa ra3a cTaja paBHa IepBoHaudanbHOM. Haiitn
MIpHUpaIICeHUE SHTPOIUU T'a3a, €CIIU €ro JaBJIeHUE B JAHHOM IMPOLIECCe U3MEHMIOCH B N
= 3,3 pa3za.

Jlen maccoit m1=2kxr mpu Temmneparype t1=0C° Obul mpeBpamieH B BOAY TOH e
TEMIIEPATYphl C MOMOIIBI0 Iapa, uMmeromero temmeparypy t2=100C°. Omnpenenutsb
Maccy m2 m3pacxomoBaHHoro napa. KakoBo mamene-uue AS SHTpONUU CUCTEMBI Jie-
nap?

IIpumepHbIii IepeYeHb NPAKTHYECCKUX 3aJaHUH 1JIs1 IK3aMeHa (2 cemecTp)

1.

Onpenennte HaNpsHKEHHOCTDH 3JIEKTpocTaTHueckoro noias E B neHTpe kBajpara co
CTOPOHOM a, €ClIM B TPEX BEpUIMHAX KBAJpaTa HAXONATCS OJMHAKOBBIE TOYEUHBIE
3apsaasl q

ToHKass HUTh COTHYTa B MOJYOKPY’KHOCTb M 3apsDKEHa TaK, YTO JJIEKTPUYECKUN 3aps]
PaBHOMEPHO paclIpelelieH Mo ee anuHe. KakoB paguyc 3TOH MOJIyOKpPYKHOCTH, €CIIU
U3BECTHO, YTO B LIEHTPE €€ KpUBMU3HBI HampspkeHHOCTh nosg 10 kB/M, a moreHuuman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnennst R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHHE CONPOTHBICHHUS HCTOYHUKOB NpeHeOpexkumo Manbl. Onpepenure: 1)
3HaYeHHE M HaIpaBJeHHE TOKa 4epe3 CONpOTUBJIEHHE R; 2) TEIIOBYI0 MOIIHOCTD,
KOTOpAasi BBIIEISETCS Ha CONPOTHUBIEHUH R.?




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa
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4. KakuMm J0KHO OBITH CONMpPOTHBICHHE R 3mekTpuueckod 1enu, M300paKeHHOW Ha
pHUCYHKE, 4TOOBI TOK, TEKyIIni 1o Hemy Ol paBeH [=0,5 A, ecau C=5 mx®, U=200 B,
yacToTa nepeMeHHoro toka v=100 I'?

C R

|

1
LI L

5. Tok I=100A Teder Mo TOHKOMY MPOBOJHUKY, U30THYTOMY TaK, KaK IOKa3aHO Ha
pucynke. Haiitu nuaykuuio B marHuTHOro moss B Touke O KOHTypa, €CIM paanyc
M30rHyTOM yactu npoBoanuka R=0,1 m, a ctopona kBaapara a=0,2 m

a

6. Ilo nByM mapamienbHBIM MNPSAMBIM TPOBOAAM JUIMHOM [ = 1 M KaXIblil TEKyT
OMHAKOBble TOKW. Pacctosame d w™exay mnpoBogamu paBHO 1 cm. Toku
B3anMoAecTBYIOT ¢ cuiio /= 1 MH. Halitu cuny Toka / B mpoBoax




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

10.

I1.

12.

13.

Karymka cocrour uz N = 75 BuTKkoB 1 umeer conpotusiieHne R=9 Om. MaruutHslii
MIOTOK Yepe3 ee mornepeyHoe ceueHue MeHsiercs no 3akony @ = kt , rue k= 1,2 mB6/c.
Omnpenenure: a) 3.4.C. HMHAYKUWH, BO3HUKAIOLIYI0O B O3TOM KOHType; O0) cuiy
UHAYKIIMOHHOTO TOKa; B) 3apsj, KOTOPBIM IPOTEYET IO KOHTYpYy 3a IepBble 9 ¢
M3MEHEHUS OIS

OnexTpoH, yckopeHHbI HanpsbkeHueM U=200 B, BieTaeT B OIHOPOIHOE MarHUTHOE
none ¢ uHaykuumed B=0,7-10-4 Tn nepneHAuKyIsspHO CUIOBBIM JHMHUAM. Haiitu
paguyc OKPYXKHOCTH, IO KOTOPOM ABUXKETCS DJIEKTPOH B MArHUTHOM II0JI€ U IIEPUOJ
€ro BpalllCHMUs.

WNupyktuBHOCTh L Katymiku (6e3 cepaeunuka) pasua 0,1 mI'a. ITpu kakoii cune Toka /
sHeprusi W marnutHoro nois paBHa 100 mx/[x

PaccrosiHue Mexay IByMsi KOTEpEHTHBIMM MCTOYHHKaMHU cBeTa(A=0,5 MKM) paBHO
d=0,1 mMm. Paccrosinue mexay nuntepdepeHIIMOHHBIME TIOJIOCAMU Ha SKPaHE B CpeIHEH
yacTu MHTEepPEepeHIMOHHOM KapTHHbI paBHO Ax=1,0 cM. Onpenenuts paccTosHUE OT
HMCTOYHUKOB JI0 SKpaHa

[InockoBslNyKiIast JIMH3a BBIIYKJIOW CTOPOHOM JICKUT HA CTEKJISHHOM IUIaCTHHKE. B
OTpPa’KEHHOM CBE€Te C JUIMHOM BOJHBI A = 0,6 MKM HabmronaeTcss HHTephEepeHIIMOHHAs
kapTtuHa. CumTas, 4To paguychl HHTEP(HEPEHIIMOHHBIX KOJIEIl I MHOTO MEHbIIIE paJnyca
KpUBU3HBI JIMH3BI R=1,2 M, onpezaenuTe: a) TONIIUHY €O BO3IyXa TaM, IJ€ BHIHO
nepBoe cBeTIoe Koibllo HpioToHa, 6) paanyc nepBoro Koiblia

Mexnay nByMs IJIOCKONAPAJUIEIbHBIMA CTEKJITHHBIMU IUIACTUHKAMU ITOJIOKHWIIM OYEHB
TOHKYI0 IIPOBOJIOYKY, PACIIOJIOKCHHYIO IIapaJlIeIbHO JIMHUM COIPUKOCHOBEHUS
IJJACTUHOK M HAXOIALIYIOCS Ha paccTossHuu L=75 MM oT Hee. B oTrpaxeHHOM cBeTe ¢
IUIMHONW BodHBI A=0,5 MKM Ha BepxXHEH IUIACTMHKE BUIHBI HHTEp(HEPEHIIMOHHBIC
nosiocsl. Ompenenure AMaMeTp MONEPEYHOTO CEUEHUs IMPOBOJIOYKH, €CJIM Ha
poTsHKEHNU a = 30 MM HacuuThIBaeTCsA m = 16 CBETIIBIX 110JIOC

Ha mens mupunoir a = 0,05 MM magaeT HOpMaJIbHO MOHOXPOMAaTHYECKHHA CBET C
mHoM BomHel A = 0,6 MkMm. OmnpenenuTs yroi @ MexIy IepBOHAYAIbHBIM
HarpaBJICHHEM ITyYKa CBETa U HAIIPABICHUEM Ha YETBEPTYIO TEMHYIO TU(PPAKIIMOHHYIO




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

14.

15.

16.

0JI0CY

JudpakionHas perieTka ycraHoBlieHa Ha pacctosHun 80 cM oT 3kpaHa. Ha pemerky
MaJaeT MOHOXPOMATUYECKHUI CBET ¢ jnnuHoM BoiHbl 0,65 MxM. Ha skpane paccrosiaue
MEXJy MaKCUMyMaMH IIE€pPBOrO W BTOPOro mopsiaka paBHO 5,2 cM. CKOJIBKO BCEro
MaKCUMYMOB o0Opa3yeT 3Ta qudpakMOHHas pereTka’?

Kakyto TpyOKy ¢ pactBopom caxapa (C-{) HEOOXOIMMO MOCTaBUTh MEXIY IBYMS
CKPEILIEHHBIMU MOJSPU3aTOpPaMU, YTOObl HMHTEHCHUBHOCTb CBETA, BBIIIEIIIEIO U3
BTOPOTO IOJISIPU3aTOpa OKa3ajaach B 3 pa3a MEHbLIE MHTEHCUBHOCTH €CTECTBEHHOI'O
CBeTa, MAJalolIero Ha MepBbli mosspuzatop? CuuTarh, 4TO YJEJIBHOE BpalLICHHE
pactBopa paBHo 6,23 rpan/(% -m), Tpy6ka nornomaer 15% mnpoxoasiiero yepes Hee
CBeTa, MOJIAPU3ATOPbI IPO3PAUHbI

Onpenennte, BO CKOJIBKO Pa3 YMEHBIINTCS UHTEHCUBHOCTb CBETA, IPOLIEAIIETO YEPe3
7IBa MOJISIPU3aTOpa, PACHOOKEHHbBIE TaK, YTO YIOJI MEXAY UX INIAaBHBIM IIJIOCKOCTSIMU O
= 60°, a B K&XJI0M U3 MOJSIPU3ATOPOB TepsieTcsa 8% HMHTEHCUBHOCTH IaJIalOIIEr0 Ha
HEro CBeTa

Braaners

OIIBITOM aHAJIN3a NPOUCXOAAIIUX (1)I/I3I/I‘-ICCKI/IX
SIBIICHUH 1 IIPpOHECCOB U PCIICHUA TUIIOBBIX U
0oJ1ee CIIOKHBIX (I)I/I3I/I"ICCKI/IX 3aga4

IIpumepHbIii IepeyeHb NPAKTHYECCKUX 3aJaHUI 1J1s1 3a4eTa (3 cemecTp)

1. Yepnoe teno Harpenu ot Temmeparypsl 600K no 2400K. Bo ckonbko pas
yBeNnMumiIach oOmas TersoBas JHeprusi, us3iydaemas Tenom? Ha ckonbko
MU3MEHWIACH JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMyMy DHEPIUMM U3I1y4YEHUs
Y CIIEKTPAJIbHBIN COCTAB U3ITy4YEHHUS?

2. OmpenenuTh HAaMMEHBIIMN 3aEp>KUBAIOIIMN IMOTEHIMAN, HEOOXOIUMBIN IS
MPEKpaLEHNs] IMHUCCUU C TMOBEPXHOCTH (POTOKATOJA, €CU OH OCBEUIAeTCs
n3IydeHueM ¢ anuHod BoiHbl 0,4 MKM, a KpacHas rpaHula JUisi MaTepuana
Karoaa paBHa 0,67 MKM

3. ®oroH ¢ sHeprueit 1 MaB paccestiicss Ha CBOOOAHOM MOKOUBIIEMCS AIIEKTPOHE.
HailTu KWHETHYEeCKYI0 SHEpPrui0 »dJEKTPOHA OTAa4yd, €CJIH B PE3yJbTare
paccesiHus ITMHA BOJHBI (JOTOHA U3MEHMIIach Ha 25%

4. Ilpu OBWIKEHUHW YACTHIIHI BJIOJb OCH X CKOPOCThH €€ MOXKET OBITh ONpeseseHa C




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

TOYHOCTHIO (omuOKoi) 1o 1 cm/c. Haititm HeompeneneHHOCTh KOOPJAMHATHI,
€CII YacTHIeH sBisieTcs: 1) anekTpoH, 2) npodunka maccoii 0,1r
5. CoOcTtBeHHass (yHKIUHMS, ONUCHIBAIONIAS COCTOSIHUE MHKPOYACTHIBI B
OECKOHEUHO TITyOOKOMH MOTCHIIMAIBHOW sIME IIMpUHON {, HMEeT BUJ
. TN
l/Jn(X)ZCSHITX . HWcrnonme3yst  ycnoBHS ~ HOPMHUPOBKH,  ONpPEIEIUTH
noctosinayto C.
Bbr4ucuTh paguychl MEPBIX TPEX OPOUT AIEKTPOHA B aTOME BOIOPO/IA
7. HaiiTn HamOOJBIIYI0 ¥ HaMMEHBIIYIO JUIMHBI BOJH cepuu [lamena B cmekTpe
u3nydeHus: Bojopona. CpaBHUTH IMONyYCHHBIC 3HAYCHHUS C JUIMHAMU BOJH
BUJUMOTO U3ITyUEHUS

®

192

8. IlepBonawanmpHast Macca u3zoToma upuaus 77 paBHAa m = 5 T, MepUOI
noytypacnazaa 75 cyrok. Onpenenure, CKOJIbKO siep pacnajercs 3a 1 cekyHay B
sToM npemnapare. CKOIbKO aTOMOB 3TOT0 npenapara octanercs yepes 30 cyTok u
BO CKOJIbKO pa3 U3MEHUTCS aKTUBHOCTH perapara 3a 3T0 Bpemsi?

9. B mnentrpe ConHua mnpoTeKaeT TepPMOsICpHAas peakius CHUHTe3a Telaus u3
BOZIOPOJa, B KOTOPOW W3 4YETHIPEX MPOTOHOB obpasyercs sapo He! u nsa
MO3UTPOHA. 3anuIIuTe 3Ty peakuuto. Kakue emie yacTuipl o0pa3yrorcs B Heil?

10. Kakoe xommuectBo U?’  «BBIrOpaeT» 3a Trojg B SAAEPHOM pEaKTOpe ¢
anekTpuuecko MOmHOCThI0 1 I'BT 1 k.1m.a. 38%? Cuutarte, 4TO pacnaj sjaep
ypaHa T1Oj JEWCTBHEM TEIUIOBBIX HEWUTPOHOB MPUBOAUT K OOpa30BaHUIO
M30TOMNOB KCEHOHA-141, cTpoHIMs-92 U TpeX BTOPUYHBIX HEUTPOHOB.

IIK-14: cnoco0HOCTHI0 MPOBOAMTH KOHTPOJIbHbIE NMPOBEPKH PadoTOCNOCOOHOCTH NMPUMEHsIEeMbIX NMPOrpaMMHO-ANNAPATHBIX, KPUNTOrpagu4ecKux u

TCXHHYICCKHUX CP

€/ICTB 3alIUTHI HH(pOpMau

3HaTh

MCTOAbI U MOAXOABI K SKCIICPUMCHTAJIbBHOMY
HCCICOOBAHUIO U MOACINPOBAHUIO,
MMPUMCHSICMBIC B (bHSI/IKe n

PacIpOCTPAHSIONINECS Ha Ipyrue o0acTu

IIpuMepHBIii NepeyeHb BONPOCOB M 3a/IaHUI 10 1a0opaTopHbIM padoraMm (1 cemecTp)

Ne 1 «Ilpumenenue 3aK0H06 COXpaHeHUs 01 OnpPeodesleHUs CKOPOCHmU nojlema nyaiu)
1. IlpuBeauTe npuMepsl CUJI, JAIOIIMX Pa3HbIE BUAbI NOTCHIMAIbHOW dHeprun. Kakne u3 Hux




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

3HAHUU

MIPUCYTCTBYIOT B JaHHOM pabore? M300pa3ure cxemy 3KCIEPUMEHTAIbHON yCTaHOBKHU U
YKQKUTE€ Ha HEH CUJibl, JEHCTBYIOLIME HAa BCE TENA, BXONALIME B CHUCTEMY, B Ka)KIbIi
MOMEHT BPEMEHH.

Kakue BennuuHBI HMENM KUHETHYECKas M IOTCHLMAJIbHAs DJHEPIUsl CHCTEMBI
«IyJIA+MasgTHUK» B pa3iuuHble MOMEHThl omnbiTa? IlpeacrtaBbre cxemy H3MEHEHUS
KMHETUYECKON U TIOTEHIIMAJIbHON SHEPTUN CUCTEMBI.

JUis KakuX MOMEHTOB BpPEMEHM B JAHHOM DJKCIIEPUMEHTE MOKHO HPUMEHSATH 3aKOH
COXpaHEHUsI MEXaHUYECKON HEPIUH, a [l KaKuX Heb3d U noyemy? Cxema.

Jlis KakuX MOMEHTOB BpPEMEHM B JAHHOM DJKCIIEPUMEHTE MOKHO HPUMEHATH 3aKOH
COXpaHEHUs UMILYJbCa, a U1 KaKUX Hellb3sl U nouemy? Cxema

Hcnonp3ys 3aKOHbI COXpaHEHUS OIYYUTe GOpMYITy AJIs pacyeTa CKOPOCTH IoJieTa MyJu B
JTaHHOU padorTe.

Kak npousBonutcs oOpaOoTka 3KCIIEpUMEHTAJIbHBIX JAaHHBIX B JaHHOW pabote. Kak
ONpEAEAETCS JIOBEPUTENbHBIA MHTEpPBAJ CKOPOCTH M CPEIHAA KBajpaTudecKas
MOTPEIIHOCTh OTKJIOHEHUSI MasiTHUKA?

Ne 3 «Onpedenenue momenmog unepyuu men ¢ HOMOWBIO KPYMUIbHO20 MAAMHUKA.
IIposepka meopemuvr Illmeinepay

I.

2.

(98]

Uro Takoe MOMEHT HHepuuu Tena? B ueM cocTouT cmbica ATOM  (PU3UUECKON
XapaKTEPUCTUKU?

Kak Bplumnciisiercss MOMEHT UHEPLIUU TeJla OTHOCUTENIHO TOUKU U OTHOCUTENILHO OCH?
Cdopmymnupyiite Teopemy Llteitnepa. B xakom ciydae ee npumenstor? Kak npumeHuTh
teopemy llltelinepa B nanHoM padote?

KakoB xapakTep 3aBUCHMOCTH MOMEHTA MHEPLMM OT PacCTOSIHUS, HA KOTOPOM HaXOIUTCS
TEJI0 OT OCH BpaleHus?

Kak sKkcrnepMMeHTalbHO ONpeAessieTcss MOMEHT MHEpIUM Tejla B JTAaHHOH J1abopaTopHOi
pabote?

Kakue 3akoHbI COXpaHEHUsI IPUMEHSIIOTCS JJIs1 BBIBOJIA pACUETHBIX (opMy1?

No 4 «HUccnedosanue epawyamenbno20 0GUNHCCHUA MEEPOO2O MENA BOKPYZ HENO0OGUIHCHOU




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

ocu»

1. KakoB xapakTep 3aBUCUMOCTH MOMEHTA MHEPILUH OT PACCTOSHMS, HA KOTOPOM HaXOIUTCS
TeJo oT ocH BpauieHus? B nannoii padote. [locTpoiite rpaduk 3Toil 3aBUCUMOCTH.

2. Kak skcnepuMeHTanbHO ONpEAesieTcss MOMEHT MHEpPLUH Tela B JaHHOW J1abopaTopHOM
pabote?

3. Kakue 3akoHBl COXpaHEHMs NMPHUMEHSIOTCS A BbIBOJA pacueTHbIX (opmyn? Ilomyuure
(bopmyIty Ui pacueTa MOMEHTa HHEPIIMH MasiTHUKA.

4. KakoBa 3aBUCUMOCTb YTJIOBOTO YCKOPEHHUS T€Ia OT MOMEHTA MPUIIOKEHHBIX K HEMY CHUJI U
MoMeHTa nHepuuu tena? [loctpoiite rpaguk JaHHON 3aBUCUMOCTH

5. Kak na masatHuke OOGepOeka MOryT OBITh ONpPEAEICHBI YINIOBOE YCKOPEHHE, MOMEHT
JEUCTBYIONINX CHJI © MOMEHT WHEPIIUH?

6. Kak B manHOH paboTe pacCUMTHIBAETCS MOTPEIIHOCTbh ONpPEACTICHHS MOMEHTa HMHEPIHUH
TeJla OTHOCUTENILHO MTPOU3BOJIFHON OCH BpaLICHHUS?

7. IlpomemMoHCTpUpyiiTE BO3MOXXHOCTh HpuMeHeHus cpeabl Microsoft Excel (mnmm apyroit
cpenbl) st 00padOTKH YKCIEPUMEHTANTBHBIX JaHHBIX.

Ne 5 «Onpedenenue xapakxmepucmuk 3amyxaroujux Koieoanuil hunuueckoco MasmHuka»

1. Tlouemy koneOaHusi MasiTHUKAa B JaHHOW palOoTe OyayT 3aTyXaloollUMH, Aaxe Mpu
BBIKJTFOYEHHOM 3JIEKTpOMarHure?

2. 3anummuTe ypaBHEHUS 3aTyXaroIIUX U He3aTyXaroluX KojeOaHui, CpaBHUTE HX.

Kak amminTyza 3atyxaromux KojaeOaHHii 3aBUCUT OT BPEMEHU M OT YHcia KojaeOaHuit?

4. KakoB ¢(usnueckuil cmbICa BEJIWYUH NPUMEHUTENBHO K JIaHHOW pabore: HauanvHas
amnaumyoa KoneOawull, Ha4anvbHas Gaza Kolebauull, Kpy208as uYdacmoma Kolebauul,
nepuoo Konebanutl, KOIPhuyuenm 3amyxanus, epems peiaKcayuu, 102apupmuieckuti
O0exkpemenm 3amyxanus, 0oopomrocmy. Kak oHn MeHs10TCs ¢ pocToM U?

5. Kak MeHSroTcS XapaKTepHCTUKU 3aTyXalolluX KOJNeOaAHWH HauanbHas amniumyod
Konebanull, HauanvHas ¢haza Koiebawull, Kpy2oedas dacmoma KoieOaHuu, nepuoo
Koebanutl, Kodghguyuenm 3amyxanus, 8pemsa peiaKcayuu, 102apu@dhmuieckuli 0expemenm
3amyxanus, 006poOmMHOCMb €CIIN OUH U3 MapaMeTPOB AAHHOTO (PU3NYECKOro MasiTHUKA: [,
m, L, k yBennuurcs (Jin60 yMEHbIINTCS) NpU (UKCUPOBAHHBIX 3HAYEHUSAX OCTABIIUXCSA?

6. Jlns yero, B JaHHOM pabore, rpaduku CTPoAT B JiorapudmMuiyeckommaciurade?

(98]




CrpyKTypHBIii
JJIEMEHT [Tnanupyemsle pe3ysbTaThl 00y4eHUs Ouenounsle cpeacTsa
KOMITETEHIIUI

7. TlponemMoHCTpHUpYyHTE BO3MOXKHOCTH NpuMeHeHust cpenbl Microsoft Excel (wnmm apyroii
cpenbl) Uit 00pabOTKU SKCIIEPUMEHTANBHBIX TaHHBIX.

Ne7 «Onpedenenue ckopocmu 36yKa Memooom cmoayeil 60HbL)

Urto Takoe mexannueckas BosiHa? KakoB MexaHu3M 00pa3oBaHUs BOJIHEI B JaHHOU padboTte?
UYro mpencrasisieT co0oi 3ByKOBast BOJIHA?

Kak 1 oT uero 3aBHCHUT CKOPOCTB 3ByKa?

Kak oOpasyertcs cTosiuast BonHa? BeiBenuTe ypaBHEHHE CTOSIUEH BOJIHBI.

OT yero 1 KaKk 3aBUCUT aMIUIUTY/a CTOSYEH BOJIHBI?

Kakue ycTpoiicTBa co31ar0T OEryIyto U CTOSIYYIO BOJIHBI B JaHHOU paboTe?

A

Ne 11 «HM3yuenue cmamucmuuecKkux 3aKOHOMepPHOCHE»

1. KakoBo pacnpenenenue apoOu no sueiikam Ha gocke ["anprona? Kakoe pacrnpenenenue
aHaJIorMyHO JaHHoMy B MKT?

2. KakoBo pacmpeneneHrue 53J€KTPOHOB IO MOJIYJIIO CKOPOCTH B JaHHOW pabore? Yto

IIPOUCXOIUT MPU U3MEHEHUM HAIIPSDKEHUS Hakana?

Kakwue cratuctuueckue MeTo bl IPUMEHSIOTCS B JaHHOW paboTe?

4. TlpomeMOHCTpUpPYITE BO3MOXKHOCTH mpuMeHeHus cpenbl Microsoft Excel (umm gpyroii
cpenbl) 1ist 00padOTKH YKCIEPUMEHTANIBHBIX JaHHBIX.

[98)

No 14 «Onpeoenenue nokazamensn aouadamol memooom Knemana u /[ezopma

1. OObsAcHHUTE XOJ] SKCIEPUMEHTA U pe3yJIbTaThl pacyera.

2. HazoBute mpoueccel, IPOUCXOSIINE C Ta30M, B XOJE IKCIIEPUMEHTa M H300pa3ure ux

rpaduuecKH.

3anuunTe ypaBHEHHUs Ul BbIBOJIA (OpMYJIbI IIOKa3aTess aquadarsl.

4. TlpomeMOHCTpUpPYTE BO3MOXKHOCTH mpuMeHeHHs cpenbl Microsoft Excel (wmm gpyroii
cpenbl) st 00padOTKH YKCIEPUMEHTANTBHBIX JaHHBIX.

5. Kak B maHHO#1 paboTe MUHUMH3UPYETCS MOTPEIIHOCT IKCIIEPUMEHTAIBHBIX JaHHBIX?

[98)

Ne 15 «Ilposepka 3aKoHa 603pacmanus IHMPONU)




CrpyKTypHBIii

JJIEMEHT [Tnanupyemsle pe3ysbTaThl 00y4eHUs Ouenounsle cpeacTsa
KOMITETEHIIUI

1. Kakas monenb HCHOJB30Bajlach B JaHHOW paboTe UIsi MPOBEPKH 3aKOHA BO3PACTAHUS
SHTPOIIUM B 3aMKHYTOM cUcTeME?

2. Yro Takoe «MHKPOCOCTOSHUE» U «MAKpOCOCTOSHHME» TepMOJIMHaMHU4YecKou cucreMe. Kak
UX MOKHO 33/1aTh JUIsl JAaHHOM MoJienu (B EpBOM U BTOPOil yacTu paboThl)?

3. Uro Takoe TepMoAMHaMUYecKas BEpOSTHOCTh? Kakue 4uciioBble 3HAYEHHMS] OHA MOMKET
npunumats? Kak oHa paccunThiBaiach B JaHHOM padote? Kak oHa cBs3aHa ¢ SHTponuen?

4. Yro takoe (pmykryanun? Habnromamuce a1 OHU B TaHHOHM paboTe?

5. /[aiite ompezneneHue BTOPOro Hayajla TEpMOAUMHAMUKH. Onpenesnurte ycloBUs, IIpU
KOTOPBIX 3aKOH BBIMOJIHSAETCS. BBINONHACS 11 OH B JaHHOM paboTe?

Ymets — TI0JIb30BaThCs COBPEMEHHOU ammaparypoii | [IpuMepHbIii nepeuyeHb BONPOCOB U 3aaHUI 10 J1aGopaTOpHBIM padotaMm (2 cemecTp)

JUIS IPOBEIeHUsT (PU3MUYECKOTO SKCIIEPUMEHTA;
— HCIOJb30BaTh (U3NYECKHE MOJAEIH JUIs
OIIMCaHUsl peaIbHBIX MPOILIECCOB, C MOMOIIbIO
npuOOpOB U3MEPATH (PU3NUECKHE BEIMUYUHBI,
MPOM3BOIUTH 00PabOTKY IKCIIEPUMEHTATIBHBIX
JAaHHBIX M  AHAJIM3UPOBATh  IOJyYECHHBIE
pe3yabTaThl

Ne 21 «Hccnedosanue 3nekmpocmamuueckozo nojsa ¢ ROMouwibio 30H0a»

1. Uro Takoe HampsKEHHOCTHb 3JeKTpuueckoro mois? Kak rpaduuecku MpeacTaBUTh
pacnpe/iefieHne HanpsbKeHHOCTH B PasHBIX TOYKAX 3JIEKTPUYECKOro Mo B JaHHOU
pabote?

2. Yto Takoe MoTeHUHMAN 3JeKTpoctaTtuueckoro nonga? Kak rpapuuecku mnpeacTaBUThH
pacnpeeneHue IMOTEHIMada B pa3HbIX TOYKAX DJIEKTPUYECKOro IO B JaHHOU
pabote?

3. YUemy paBHa paboTa 1O TNeEpeMEIIEHHIO 3apsja BJOJb OSKBHUIIOTEHIHMAIbLHON
MOBEPXHOCTU U IO 3aMKHYTOMY KOHTYpPY, OTPaHMYEHHOMY YYacTKaMH CHJIOBBIX U
SKBUNOTCHIMATIbHBIX JMHUI? Bbruucnute paboTy Mo MepeMeIieHuio 3apsga 1o
3a/IaHHON TPAEKTOPHHU.

4. Kak M3MEHUTCS KapTHUHA CWIOBBIX W 3KBUIIOTEHIMATIBHBIX JIMHUWA MPU YBEIUYEHUU
(YMEHBIIEHUN) HAMPSKEHHOCTU MEXTY dJIeKTpoiaMu?

Ne 24 «Pacwupenue npeoena uzmepeHus amnepmempa noCmoAHH020 MoKa»
1. KakoB MPUHIUIT JIEUCTBUS ANEKTPOU3MEPUTETBHBIX npudopoB
MarHUTOYJIEKTPUIECKOTO M AJICKTPOMAarHUTHOTO THIIA, TPUMEHSIEMBI B TAHHOU padoTe?




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

7.

UTo Ha3pIBAIOT TOKOM IIOJHOTO OTKJIOHEHHUS W HANpPSHKEHUEM IOJIHOTO OTKJIOHEHUS
AIIEKTPOU3MEPUTENBHOTO pudopa?

Kakum 00pa3oM BKIIOYAIOT aMIepMeTp W BOJBTMETP B IJICKTPUUECKYIO IEMb IS
U3MepeHusl Toka U HampspkeHusi? [lponeMOHCTpUpyHTE HaBBIKM BKJIIOYEHHS 3ITHX
MPUOOPOB B AIIEKTPUUECKYIO IICTIb.

Uro takoe wmyHT? s dvero M kKak OH wucnosb3yerca? IlpogemoHctpupyiite
KCIOJb30BAaHUE LIIYHTA.

Uro Takoe no0aBouHOE compoTuBieHue? Jlnsg 4Yero W Kak OHO HCHONb3yercs?
[IponeMoHCTpHUpYITE UCTIOIB30BAHKE I0OABOYHOTO COITPOTHUBIICHHUS.
[IponemoHCcTpUpyIiTe BO3MOXHOCTh NIpUMEeHEeHUs cpeabl Microsoft Excel (wmm apyroit
cpenbl) st 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

Kak B nanHoii paboTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTANBHBIX JAHHBIX?

Ne 26 «H3mepenue émkocmu KOHOEHCAMOPOE MOCMOGHIM MEHOO0OM)

1.
2.

)]

Yro Takoe KOHIEHCATOP U €r0 AIEKTPOEMKOCTH?

Kak ompenensercss 3JI€KTPOEMKOCTh MpPU MapaJIebHOM U MOCJIEI0BaTEILHOM
COEIMHEHUH KOH/IEHCATOPOB?

Kak B pmaHHO#l pabore mpoBepsercss 3aKOH MOCIEIOBATENIBHOTO M MapayljebHOrO
COEIMHEHUSI KOH/IEHCAaTOPOB?

Kakast u3smeputenbHas cxema MpUMEHsUI1ach B JaHHOU pabote?

Yro Takoe CONpOTUBIICHUE KOHICHCATOpa?

[IpuBeaute BbIBOJ (DOPMYJIBI ISl ONIPECIICHUs] HEU3BECTHOM EMKOCTH B UCCIIEAyeMOM
cXeMe.

No 27 «H3yuenue pe3onanca HanpasceHuil

1.

2.

Uro Takoe konebartenbHbIl KOHTYp? Kakoi Bua koneOaHuil HaOmomancs B JaHHOU
pabote?

BriBeaute ypaBHeHHE K01e0aTeNbHOTO KOHTYpa

CxemaTH4YeCKH MPEICTaBbTE BEKTOPHYIO JUATPAMMY HAIPSHKCHHH, JIJIS1 UCIIOJIB3YEMOTO
B paboTe, KoIebaTeIbHOTO KOHTYpA.




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

4. Yto Takoe pe3oHaHC HanpspkeHUil? O0oCHYMTE, MOTy4YeHHbIE B padoTe, rpapuKy.
5. Yro Takoe nodporHocTh? Kak oHa onpenensiach B JaHHOH padote?

Ne 28 «Onpedenenue unOykmuenocmu Kamywku u MAZHUMHOU NPOHUUAEMOCHU
deppomaznumnozo menay
1. Kakue npubopsl NpUMEHSIIUCh B JAHHOH paloTe Juis OmpeAenus HapaMeTpoB
MOCTOSTHHOTO U TIEPEMEHHOTr0 ToKa?
2. Tlomyuute ¢dopmyiy A pacyeTa MOJHOTO CONPOTHUBIICHHUS LIEMU MEPEMEHHOI0 TOKa,
HCIIOJIb3yeMOM B JaHHOU paboTe (MJIu MpeCTaBICHHOM MpernoaaBareieM).
3. Kak onpenensiack HHAYKTUBHOCTh KaTyIIKH B JaHHOW padote? Kakum emie cnoco6om
MO’KHO ONPEJENIUTh UHAYKTUBHOCTb?
4. IlponeMoHCTpUpYHTE BO3ZMOXHOCTh IpuMeHeHHs cpeabl Microsoft Excel (mnu npyroit
cpebl) st 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 32 «Onpedenenue paouyca KpueusHsl JUH3bL U ROJIOCH. HPONYCKAHUA C8emMOpuibmpa c
nomouwvio koney Horomona»

1. Kak oObsicusiercs nosiBinenue kosner HerotoHa?

2. Tlomyuute popmyIisl 11l pacuyeTa paguycoB TEMHBIX U CBETIIBIX Komel] HproToHa.

3. Tomyuute Gopmyiy s OpeeICHHs paanyca KPUBU3HBI JTUH3HI.

4. Kak B 1anHOl pab0Te MUHUMHU3UPYETCS OTPEITHOCTh SKCIIEPUMEHTAIbHBIX TaHHBIX ?

Ne 34 «Onpedenenue Onunbl C6€MOBON B0HBI U XAPAKMEPUCMUK OUPPAKUUOHHOU
peuiemkuy

1. KakoBbl mapameTpbl M XapaKTEPUCTHUKU TUGPAKIIUOHHON pPEIIETKH, MPUMEHSIEMON B

SKCHepUMEHTE?

2. Tlomyuute Qopmyiy aisi OmpeAeNeHHUs AIUHBI CBETOBOW BOJIHBI MpPU AU(PPAKINH HA
TU(GPaKIUOHHOMN pelIeTKe.
KakoBo mpakTrueckoe npuMeHeHne Tu(PaKIUuOHHBIX PEIIETOK?
4. Kak B maHHO# paboTe MUHUMHU3HUPYETCS MOTPEUTHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX?

W




CrpyKTypHBIii

JJIEMEHT [Tnanupyemsle pe3ysbTaThl 00y4eHUs Ouenounsle cpeacTsa
KOMITETEHIIUI
Ne 35 «Onpedenenue konyenmpayuu pacmeopoé caxapa u NOCMOAHHOU 6PAUEHU)
1. Ha ocHOBe Kakoro sIBJIEHUS ONpPEAEIAETCS KOHLIEHTpALMs pacTBOpa caxapa B JaHHOM
SKCHepUMEHTE?
2. lloscHuTe yCcTpONCTBO U NPUHLMI AecTBUs pu3Mbl Hukons
3. IlosicHuTE YCTPOMCTBO M MPUHLHUII JEHCTBHS IOIYTEHEBOTO CaxapuMeTpa
4. Kak B 1aHHOH paboTe MUHUMHU3HUPYETCS MOTPEHIHOCTh SKCIEPUMEHTATIbHbBIX JAHHBIX?
Bnaners — HaBbIKaMu pa0oTbl ¢ wu3MepureabHbIMU | [IpuMepHBbIii NepeuyeHb BONPOCOB U 3a/aHNi 10 J1abopaTopHbIM padotaMm (3 cemecTp)

npubopamMu U 060pyI0BaHHEM;

— METOJIaMH MTPOBEICHUS (PUIUICCKUX
U3MEpPEHUil, pacyera BEJIMUMH U aHAJIN3a
MOJTYYCHHBIX JTaHHBIX

Ne 36 «Cnamue eonvmamnepnvix XapaKkmepucmuk ¢hpomornemenma u onpeoenenue €20
YyeCmMEuUmenbHOCHmu»

1.

2.
3.
4

[Ipoananusupyiite noysydeHHsle B 1aboparopHoii padote BAX

Kak onpenensiercss noctossnnast [lnanka B JaHHOM 3KcriepuMeHTe?

Kak B qanHO# paboTe MUHUMHU3UPYETCS MOTPEITHOCTh AKCIIEPUMEHTATBHBIX JTaHHBIX?
Kak B nmaHHO# paboTe paccCUUTHIBAETCS MOTPEIIHOCTh OMPEACNECHUS IMOCTOSHHOM
ITnanka?

[TpogemoHCTpUpyliTE BO3MOXKHOCTh puMeHeHus cpeabl Microsoft Excel (mnu mapyroit
cpebl) st 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 37 «Hccnedosanue usiyueHus adContOmHo 4epHo2o mena»

1.
2.

[Tpoananu3upyiiTe Mory4eHHbIe B 1a00paTOpHO paboTe 3aBUCUMOCTH.

Kak ompenensiercss mocrosinnas Credana-bonbpiiMana u mocrosiHHas Buaa B 1aHHOM
AKCIIEpUMEHTE?

Kak B qanHO# paboTe MUHUMHU3UPYETCS MOTPEITHOCTh AKCIIEPUMEHTATBHBIX JTaHHBIX?
Kak B nmanHO# paboTe paccCUMTHIBAETCS MOTPEIIHOCTh OMPEACNCHUS IMOCTOSHHOM
Credana-bonpiimana u noctossHHo Buna?

[TpogemMoHCTpUpyIiTE BO3MOXKHOCTh puMeHeHus cpeabl Microsoft Excel (wnu mapyroit
cpebl) st 00pabOTKH IKCIEPUMEHTATBHBIX JaHHBIX

No 4] «Hccnedosanue 8030yrcoeHus amomos 2a3a




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

1. OOpsicHUTE NPUHLUI ONpEeJesieHUus BO30YXJIECHHbIX COCTOSHUNA AaTrOMOB ra3a B
IKCIEpUMEHTE?

2. TloscHuTe npuHUUNI pabOThI AIEKTPOHHOM JIAMITBI

B kakoMm 1uama3oHe 3JEKTPOMArHUTHBIX BOJH JICKUT H3Iy4YEHUE BO30YXKIEHHBIX

aTOMOB IapOB PTYTH U Moyemy?

4. Kak B JaHHOM 3KCHEpUMEHTE Oomnpezessiercs o0JacTh JIOKAIU3alUK AIEKTPOHA U Kak
[IOJTyYEHHbIE JJAHHBIE COIVIACYIOTCSI C TEOPETUYECKUMHU MPEIIOCHUIKAMU?

W

No 42 «Onpedenenue 2n1a6HbIX KEAHMOBBIX UUCEN 6030YHCOCHHBIX COCHMOAHUIL AMOMA

6000p00a)
1. TlosicHuTe yCTPOMCTBO WM MPUHIMI PAOOTHI CIIEKTPOCKOIA, MCIOIB3YEMOTO B JAaHHOM
pabote

2. Tlomyuute Qopmyiny aias ONpeAeTUHHUS IJIaBHBIX KBAHTOBBIX YHCEN BO30YXKIEHHBIX

COCTOSIHMH aToMa BOJIOpOJia U APYTHX BOAOPOIONOIO00HBIX aTOMOB

Yro Ha3bIBaeTCS IpagyHpPOBOYHBIM IpapUKOM?

4. TIpomeMOHCTpUPYHTE BO3MOXXHOCThH MpuMeHeHus cpenbl Microsoft Excel (umu mpyroit
cpebl) aiist 00pabOTKH IKCIEPUMEHTATBHBIX JaHHBIX

[98)

Ne 51 «H3yuenue 3akoHomepHocmeil a-pacnaca)
1. Yto Takoe AaKTMBHOCTb PAJUOAKTUBHOIO DJIEMEHTA, €€ BBIYUCICHUE W EIUHULIBI
U3MEPEHMUS.
B uem cocrourt 3akoH I'elirepa - Herrona?
Kak oneHuTh 3HEpruto o - YaCTHUIIbI?
YerpoiicTBo M mpuHLME paboThl cueTyrka I elirepa-Mrosepa.
[IpogemoHCcTpUpyliTe BO3MOXKHOCTH IpuMeHeHus cpeabl Microsoft Excel (wn npyroit
cpezbl) Uit 00pabOTKU KCIIEPUMEHTABHBIX TAHHBIX

N

Ne 53 «Onpedenenue maxcumanvHou Inepeuu f-yacmuy u udenmugpurayus
PAouOAKmMuBHbIX NPENAPaAmMoe)
1. Kakue u3BecTHBI pasHOBUIHOCTU OeTa-pacnaga? Kakas U3 HUX MCCIEAyeTCs B JaHHOM




CrpyKTypHBIii
JJIEMEHT
KOMITETEHIIUI

[Tnanupyemsle pe3ysbTaThl 00y4eHUs

Ouenounsle cpeacTsa

W

SKCHepUMEHTE?

B kakux auama3zoHax HaxoJATCs NEepUoJbl MoJypacrhajga U 3Hepruu Oera- pacmaja
IPUPOJIHBIX PATUOHYKINI0B?

KakoBbI 0CHOBHBIE 0COOEHHOCTH B3aUMOJICUCTBUS O€Ta-4acTHI] C BEIIECTBOM?
[IpogemoHCcTpUpyliTe BO3MOXKHOCTH IpuMeHeHus cpeabl Microsoft Excel (wn npyroit
cpezbl) Uit 00pabOTKU KCIIEPUMEHTABHBIX TAHHBIX




0) Ilopsaok mnpoBedeHHs] TPOMEKYTOUHOI AaTTecTAllMM, TOKA3aTeld W KPUTEPUH
OllCHUBAHWS:

[TpomexxyTouHast arTecTalus Mo AWCHUIUINHE «DHU3MKa» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TIO3BOJISTIONIHE OICHUTh YPOBCHb YCBOCHHUS O0YYArOIIUMUCS 3HAHHIA, U TPAKTUICCKUE
3aJ]aHKs, BBIABISIONINE CTETIEHb COPMUPOBAHHOCTH YMEHUH U BIaIeHUH, TPOBOIUTCS B (hopme
sk3amena (1, 2 cemecTp) u 3aueta (3 cemecTp).

JK3aMeH — YCTHBIM, Kiaccuueckuil. B kaxmom Ousere 2 TeopeTHdyecKux Bompoca u |
3amava. [ nomydeHus oueHKH «OTIMIHO» WK «XOPOII0» 0053aTeIbHO MPABUIBHOE PEIICHUE
3aJIa4H.

Kpurtepuu BoicTaBIeHUsI IK3aMeHAINOHHOI OLIEHKH:

— Ha OIEHKY «OTJIMYHO» — OOYYalOIIMWCS JOJDKEH TII0Ka3aTh BBICOKUH YPOBEHb
c(hOpPMUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIyOOKoe 3HaHHe
y4eOHOTO Marepuana, CBOOOTHO BBITIONHATH NMPAKTHYECKUE 3aJaHus, CBOOOTHO ONEpUPOBATH
3HAHUSIMH, YMCHHUSMH, TIPUMCHATh UX B CHTYallUsX MOBBIIMICHHON CIIOXHOCTH; OOy4YaroIIuics
JIOJDKeH o00NanaTh 3HAHWSAMH HE TOJNBKO Ha YpPOBHE BOCIPOU3BEACHUS W OOBSICHEHHS
UHPOPMAIIUHU, HO W MHTEIUICKTYaJIbHBIMU HABBIKAMHU PEICHHS TMPOOIeM M 3a/a4, HaXOXKICHUS
YHHKAJIBHBIX OTBETOB K MPOOJIEMaM, OIICHKH U BEIHECEHUS] KPUTHUECKUX CY)KICHUH;

— Ha OIICHKY «XO0pOomIo» — OOYyYaloIIUiCS JIOJDKEH TI0Ka3aTh CPEIHUN ypOBEHBb
c(OPMHPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HaHWS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAUUTEIbHBIC OMIMOKMA, HETOUYHOCTH, 3aTPYJAHCHHS TPH aHAJUTHYCCKUX OMEpaIusiX,
NIepeHOCe 3HAaHUI U YMEHHI Ha HOBBIC, HECTAHIaPTHBIC CUTYAIINH;

— Ha OLIEHKY «YAOBJIETBOPUTEIbHO» — CTYICHT JOJDKCH IMOKa3aTh MOPOTOBLIH YPOBEHB

C(OPMHPOBAHHOCTH KOMIIETCHIIMH, TO €CTh OH JOJDKCH HWMETh 3HaHHWsS Ha YpOBHE
BOCTIPOM3BEIICHHS U OOBSICHCHUST MH()OPMAIIMK, HHTEIUICKTYaIbHBIC HABBIKU PEIICHUS MPOCTHIX
3aja4; B XOA€ KOHTPOJBHBIX MEPOIPHATHUH IOIMYCKAIOTCS OIMIMOKH, MPOSBISETCS OTCYTCTBHUE
OT/ICJIbHBIX 3HAHUHM, YMCHUH, HABBIKOB, 00YYAIONIUIICS UCIIBITBIBACT 3HAUUTEIIbHBIC 3aTPYAHCHHS
MIPY OTIEPUPOBAHUY 3HAHUSMH M YMEHUSIMH ITPH UX NIEPEHOCE HA HOBBIC CHUTYallUH.
— Ha OIICHKY «HEeYI0BJIETBOPHUTEIBLHO» — PE3yIbTaT 00yueHUs] He JOCTUTHYT, KOMIIETCHIINH HE
cOpMHPOBAHBI, CTYJCHT HE MOXET TII0Ka3aTh 3HAaHUS Ha YPOBHE BOCIPOU3BEACHUS W
00bsicHeHHs UH(POPMALINU, HE MOXET MOKa3aTh MHTEIICKTYaJbHbIC HABBIKUA PEHICHUS MPOCTHIX
3ajay.

3auer oOydaromuecs TONY4YalOT B pe3yJbTare BBHIMOJIHEHUS BCEX BHJIOB paldorT,
MPEAYCMOTPEHHBIX B 3 ceMmecTpe M3Y4YCHHUs NAaHHOW JUCIUILTUHBI. B cilydae HEBBITOIHEHHS
obygarormmmest 20% - 30% ot oOrero uncna BUIOB paboT, MPeayCMOTPEHHBIX B 3 ceMecTpe,
3a4eT TpPOBOAUTCS B (hopme cobeceloBaHMs 1O BOMPOCAM W 3aJaHUSM COTJIACHO TIEPEYHIO
BOIPOCOB ¥ MPAKTUYECCKUX 3a/IaHUH K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

- HAa OIEHKY «3a4TE€HO» OOYYaIOIIUNCS JEMOHCTPUPYET YPOBEHBb, HE HIKE TOPOTOBOTO,
c(OPMHPOBAHHOCTH KOMIICTEHIIMIA: B XOJI€ KOHTPOJBHBIX MEPONPHUSATHIA MOTYT JIOIMYCKAThCS
OILITMOKH, MOYKET MPOSBIISTHCSA OTCYTCTBUE OTICIBHBIX 3HAHUHM, YMEHUH, HABBIKOB, 00yJarOIIUiCs
MOTYT UCTIBITBIBACT 3HAUYUTEIbHBIC 3aTPYAHCHHS TP OTIEPUPOBAHNY 3HAHUSAMHU M YMCHUSMU TIPU
UX MEePEeHOCE Ha HOBBIC CUTYAITHH.

- Ha OLICHKY «HE 3a4TE€HO» OOYUAIONIMKCS HE MOXKET IMOKa3aTh 3HAHUS Ha TOPOTOBOM YPOBHE
c(hOpPMUPOBAHHOCTH KOMITETEHIIMH, T.€. OOy4aromuiics HE TIOKa3bIBAET 3HAHHWE OCHOBHOTO
Marteprajia B 00bemMe, HeOOXOAMMOM ISl TPEACTOSIEH Mpo(heCCHOHATBHON NeITeIbHOCTH; HE
croco0eH apryMEeHTUPOBAaHHO M TOCJIEIOBAaTEIbHO H3JaraTh, JOMYCKAaeT IpyOble OUIMOKU B
OTBETAaX; HE MOXET TI0Ka3aTh HMHTEJUICKTYaJIbHbIC HABBIKA PEHICHUS TPOCTHIX 3a7ady. He
MOJITBEPKIACT OCBOCHIE KOMITIETEHIUH, MPETyCMOTPEHHBIX MMPOTPAMMOH.
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