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Pabouast mporpamma paccMoTpena u 0/00peta Ha 3aceilanuu kapegapbl DU3HKH

27.01.2006. npotoko No 3
3as. kadepoii M, JI.M. Jlonryimn

PaGowas nporpamma os06pena metonueckoi komuccueii MEnC
02.02.2026 1. mpoTtokos Ne 4

[Ipencenarens 10.B. Comosa

CornacoBano:
3aB. kadepoit MamnHbl 1 TEXHOJIOTHH 00pabOTKH JIaBICHUEM H MAIIHHOCTPOCHUS!

%

Pabouasi mporpamma cocTaBieHa:

% S~ CH. [laaros

JoneHT Kapeaphl U3NKH. KaHARAAT Nearornyeckux HayK H.A. [lnyruna

Penensenr:

Jonent xapeapsl [IMul,
KaHu1aT pU3UKO-MaTeMaTHUECKUX HAYK : O.A. Topmuna
7 /\_/




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. Honrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M._)IonrymHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

LlensiMu OCBOCHUSI TUCIUIUIUHBI «(U3HUKaY ABISIOTCA: OBIaJieHue 0a30BbIMU
3HAHUSAMU OCHOBHBIX (DU3MUECKUX 3aKOHOB U METOJIOB KJIIACCUYECKOM U COBPEMEHHOM
(bu3MKK 1715 ycnemHoro GopMUPOBAHUS U Pa3BUTHUS OOIIETIPOPECCUOHANBHBIX U
JIOTIOJTHUTENBHBIX MPOPECCHOHAIBHBIX KOMIIETEHIIHH 110 BUAaM MPodeccuoHanbHOM
NEeSITeIbHOCTH B 00JIACTH KOMITBIOTEPHOTO MOJEIMPOBAHUS U IPOSKTUPOBAHUS B
MalIMHOCTPOCHUU

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnnza ®Gu3nka BXOAUT B 0053aTENbHYIO YacTh y4eOHOro I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

«Duznkay, «Matemarukay, «MHpopmaTrka» Ha 6a3e cpenHero (IOTHOT0) 00IIeTo
o0Opa3oBaHMUsI.

3HaHus (YMEHUs, BIIAJICHUS ), TOTyYCHHBIC TP U3YYSHUH JAHHOHN TUCIUTUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Haueprarenbhast reoMeTpus U KOMITbIOTEpHAs Tpaduka

Xumust

DJEeKTPOTEXHUKA

Beenenue B HanpaBieHue

Teoperuueckas MexaHHKa

MamuHOCTPOUTETBHBIE MaTEPUAITBI

ConpoTuBieHre MaTepUasIoB

OCHOBBI T'MJIpO- ¥ THEBMOIIPHBO/1a METAJITYPIUYECKOr0 000PYA0BaHUS

Teopust MamImH 1 MEXaHU3MOB

Jletanu MammH

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHus

B pe3ynbrare ocBoeHUS AUCUUILIMHBL (MOAYs) «Du3nka» o0ydarouuiics 10KeH
o0JaiaTh CIEeIYIOMUMH KOMIETEHIUSIMHU:

KOI[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

VYK-1 CriocoGeH ocyIiecTBIATh MOUCK, KPUTHUECKHUI aHAJIN3 M CUHTE3 HH(OpMaLlUU, TPUMEHATh

CHUCTEMHBIN TOJIXO0]

AJI pEIICHHM A IMOCTABJICHHBIX 3aJ1a4

YK-1.1

Ananmsupyer  3ajady, BblOeNnsAs €€ 0a30Bble  COCTaBISIOIIME,
paccMaTpuBaeT M Npe/ularaeT  BO3MOXKHBIE  BAapUaHThl  peIleHUs
MOCTaBJIEHHOM 3a/1a4M, OIIEHUBAs UX JTOCTOMHCTBA M HEJIOCTATKH

YK-1.2 Ornpenensier, UHTEPIPETUPYET U paHKUPyeT WH(DOpMaInoo, TpedyeMyro
JUTSL PEeTIeHUsT IOCTaBICHHON 3a71auH; OCYIIECTBIISIET TOUCK HHPOPMAITUU
110 PA3JINYHBIM THUIIAM 3aITPOCOB

YK-1.3 [Ipu  ob6paboTke wuHPOpMaLUU  OTIAMYAeT (GakThl OT MHEHHUH,

UHTEpHpeTalui, OleHOK, (JOPMUPYET COOCTBEHHbIE MHEHHS U CYXKICHHUS,
apryMEeHTHPYET CBOM BBIBOJBI M TOUKY 3pEHUS

OIIK-8 CnocoGeH ydacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BAPUAHTOB DPELICHUS MPOOJIEM,
CBA3aHHBIX C MAIIMHOCTPOUTCIBbHBIMH IIPOU3BOACTBAMU, BI)I60pe OINITUMAJIBHBIX BapHAHTOB
MIPOTHO3UPYEMBIX TIOCJIEICTBHI PENICHUsI HA OCHOBE MX aHAJIN34;

OIIK-8.1 YyacTByeT B pa3paboTKe HCCIIEAOBATENbCKUX 3ajlad, CBS3aHHBIX C
MaIIHHOCTPOUTEILHBIMH MPOU3BOJICTBAMU
OI1K-8.2 Br1Oupaer kxputeprny OIEHKHA UCCIENOBAHNN B 00JaCTH MAaITHHOCTPOEHWSI




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0EMKOCTh AUCIHUIUIMHBI cocTaBisieT 10 3aueTHbIX enuuull 360 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast padora — 205,4 akas. yacos:
—aynutopHas — 198 akaj. yacos;

— BHeayauTopHas — 7,4 akKaJl. 4acoB;

— camocTosITenbHas pabota — 83,2 akaj. 4acos;

— B (popme npakTuieckoit moaroToBku — 0 akai. vac;

— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

d)opMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.
3aH. 3aH.

IPaKT.

CaMocrosTenbpHas

paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

dopma TeKyILero
KOHTPOJIS
yCIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIICTCHIIHH

1. ®usnyeckre OCHOBBI
MEXaHUKH

1.1 Kunemartuka
MOCTYNAaTEeIFHOTO U
BpAIaTEILHOTO IBHKEHISI

- IOATOTOBKA K
CEeMUHapCKOMY U
MIPaKTHYECKOMY
3aHSITHIO
(mpopaboTka
JIEKIINK);

- pereHue
WHIUBHAYaIbHBIX
3ajad;
CaMOCTOSITETTEHOE
HU3y4YeHUe
yueOHOil u
Hay4YHOM
JIMTEPATYPBI;

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

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

1.2 Ilnnamuka
MOCTYMATEIBHOTO U
BpaIIaTEIbHOTO JBUKCHUS

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MIPaKTHYECKOMY

3aHATHIO
(mpopaboTka
JIEKIINH);

- MOJITOTOBKA
oT4era no
1mabopaToOpHEIM
paboram;

- perieHne
WH/IMBUTYAJIbHBIX
3amad;
CaMOCTOSITENIbHOE
u3ydyeHue
y4ebHOI u
HaY4YHOH

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

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OI1K-8.2




JUTEPATYpBI,

1.3 3aKoHBI COXpaHEHUS B
MEXaHUKe

- TIOTOTOBKA K
1a60paTOpHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY

3aHATHIO
(mpopaboTka
JIeKIni);

- HOArOTOBKA
oT4eTa o
1a60PaTOPHBIM
paboTam;

- penreHne

UHINBHIYaIbHBIX

3aj1ad;

CaMOCTOSITENbHOE

u3ydeHue
yueOHO u
HayJHOU
JNTEPATypEI;

- 1abopaTopHas
pabora Ne 1;

- -[IpOBEpKa
WHIUBHIYaJbHBIX
3aga4 Ne 4;

- cemuHap Ne2;

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

1.4 PensatuBucTcKas
MeXaHnKa

- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO
(mpopabotka
JIeKIHHN);

- pereHne
WHIUBUAYaIbHBIX
3amad;
CaMOCTOSITENBEHOE
U3y4yeHue
yueOHOil u
Hay4HOU
JIUTEPATYPHI;

- -TIpoBEpKa
WH/IUBUTYAJIbHBIX
3aga4 Ne 7;

VK-1.1, VK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

1.5 Mexanuueckue
Ko0JIEOaHHS U BOJIHBI

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PAaKTUIECKOMY
3aHATUIO
(mpopaboTtka
TIEKINN);

- IOATOTOBKA
oT4era o
71a00PaTOPHBIM
pabotam;

- pereHne
WHIUBHAYaIbHBIX

3ajad;
CaMOCTOSITENEHOE

U3y4eHHe
yueOHOIt n
Hay4YHOU
JUTEPATYPHI,

- 1abopaTopHbIe
paboter Ne 5, Ne 7
- -IpoBepKa
WHIUBUAYATBHBIX
3amay Ne 5, Ne 6;
- cemuHap Ne 3;

VK-1.1, YK-
1.2, YK-1.3,
OIIK-8.1,
OIIK-8.2

HWroro no pazaeny

2. Cratucruueckas Gpusnka u
TEPMOJIMHAMUKA

2.1 OcHOBBI

CTaTUCTHYECKOH (DU3UKHU U
MKT

- [logroToBka k
1a60paTOpPHOMY,
CEMUHAPCKOMY U

-nabopaTopHas
pabora Ne 11;
-IpoBepKa

MPpakKTU4CCKOMY

HWHANBUAYAJIbHBIX

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2




3aHSTHIO,
-[OJITOTOBKA
oTyera o
nabopatopHoOn
pabore;
-perreHne
WHUBUAYaITbHBIX
3aj1ad;
CamocrosTensHoe
n3ydeHue
yueOHOI u
HayJHOU
JIUTEPATYPHI,

3a7a4 Ne8, Ne 9
-cemuHap Ne 4

VK-1.1, VK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

2.2 TepmouHaMUKa

15,1

- MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHSTHIO
(mpopaboTtka
JIEKIINK);

- IOAATOTOBKA
oT4eTa o
11a00PaTOPHBIM
paborawm;

- perieHne
WHIUBUAYaIbHBIX
3az1ad;
CaMOCTOSITENBEHOE
U3y4yeHue
y4aeOHOU 1
Hay4HOU
JUTEPATYPHI;

- nabopatopHsbIe
pabotsr Ne 14, No
15
- -TIpOBEpKa
WH/IMBUAYAIbHBIX
3agad Ne 10, Ne 11,
Ne 12;

- ceMuHap Ne 5;

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OIIK-8.2

HWroro no pazaeny

11

12

12

151

Hroro 3a CEMECTP

18

18

18

151

OK3aMCH

3. reOMeTpH‘IeCKaH OIITUKaA

3.1 UcTtouHuku caera.
3aKOHBI T€OMETPUIECKON
OIITHUKU.

- HOATOTOBKA K
CEeMUHApCKOMY U
PAKTHIECKOMY
3aHSTHUIO
(mpopaboTka
JIEKIINH);

- pereHne
WHIUBUAYATBHBIX
3ajad;
CaMOCTOSTENEHOE
U3y4eHHe
yueOHOit n
Hay4YHOU
JUTEPaTypsbl;

MpoBEpKa
HUHIUBUIYATbHBIX
3a1au

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

3.2 JIun3bl 1 3epKana.
TToctpoeHue n300pakeHuii B
JMH3aX U 3epKaax.

0,9

- OJATOTOBKA K
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JIeKIni);
- pereHne
WHIUBUAYaJIbHBIX
3ajad;

Cemunap
Onruueckue
npuOOops! HA OCHOBE
JIMH3 U 3epKall

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OIIK-8.2




n3ydeHue

yueOHOI
Hay4YHOU

JUTEPATYPBI;

CaMOCTOATCIbHOC

Uroro no pazneny

0,9

4. BoaHOBas OINTHKA

4.1 DaeKTpOMarHuTHbIE
BOJIHBI. BostHOBas mpupona
CcBeTa.

- HOATOTOBKA K
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO
(mpopaboTka
TIeKInN);
- peleHue
WHIUBUAYaITbHBIX
3aj1ad;
CaMOCTOSITENEHOE
n3ydeHue
yueOHO# 1
Hay4HOU
JUTEPaTypbl;

- IpOBEpKa

3aga4 Ne 7;
- cemuHap Ne 4;

WH/IMBUAYAIBHBIX 1.2, VK-1.3,

VK-1.1, YK-

OIIK-8.1,
OIIK-8.2

4.2 B3anmoeicTBIE CBETA

C BCIICCTBOM. Honﬂpmaum{
CBC€Ta

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTHIECKOMY
3aHSITHUIO
(mpopaboTtka
TIEKINR);

- IOJITOTOBKA
oTyeTa 1o
11a00PaTOPHBIM
pabotawm;

- perieHne
WHIUBHUAYaIbHBIX
3amad;
CaMOCTOSITENBEHOE
U3y4YeHHE
y4aeOHOU 1
Hay4HOU
JIUTEPATYPHI,

- nabopaTopHas
pabora Ne 35
- IpOBEpKa
WHIVBHIYaTbHBIX
3a7a4 Ne 8,
- cemuHap Ne 4;

YK-1.1, VK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

4.3 NnrepdepeHiys cBeTa

- OATOTOBKA K
nmabopaTopHOMY,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO
(mpopaboTka
JIEKIINH);
- IOATOTOBKA
oTyera o
1mabopaTOpPHEIM
pabotawm;
- pereHne
WH/IMBUTYaJIbHBIX
3a1ad;
CaMOCTOSITEIbHOE
H3yuYeHHe
y4eOHOIt
Hay4JHOU

- maboparopHas
paborta Ne 32

- IpOBEpKa
HUHIUBUIYATbHBIX
3a7a4 Ne 9,
- cemuHap Ne 5;

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OIIK-8.2




JIUTEPaTypBhl,

4.4 Tndpaxuus ceta

- MOJITOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
PAKTHIECKOMY
3aHATHUIO
(npopabotka
JIEKIUH),

- TIOJITOTOBKA
oTdeTa 1o
nabopaTopHBIM
pabotam;

- perieHne
MHIUBHAYaIbHBIX
3aj1ad;
CaMOCTOSITENbHOE
U3y4YCHHE
yueOHOM U
HayqIHOU
JATEPaTypHI;

- nabopaTopHas
pabora Ne 34
- IpoBepKa
HMHIVBHIYaIbHBIX
3agad Ne 10,
- cemuHap Ne 5;

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

HUroro o pazneny

12

11

5. KBaHTOBas onTHKa

5.1 KBanToBasg onTuka.
DKCTIepUMEHTATHFHOE
TIOATBEPIKICHUE KBAHTOBOM
TIPUPOIBI CBETA

51

- MOJITOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO
(popaboTka
JeKIHK);

- IOJITOTOBKA
oTyera 1o
nabopaToOpHEIM
pabotawm;

- perieHne
WHIUBHIYaTbHBIX
3azad;
CaMOCTOSITENBHOE
U3y4YeHHE
yueOHOM U
HAay4YHOU
JIATEPaTyphI;

- nabopatopHas
pabota Ne 36, Ne 37
- MpoBEpKa
MHIVBHIYaTbHBIX
3agady Ne 1,2, 3
- cemuHap Ne 1;

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OI1K-8.2

HWroro no pazaeny

51

Hroro 3a CEMECTP

18

18

18

17

3a4éT

6. Teopus TBepIOTrO TENA

6.1 OcHOBBI TEOpUU
TBEPJIOTO Tela

10,1

Wroro no pazneny

10,1

7. DneKTpOMarHeTu3M

7.1 DnexTpocraruka

10

- OATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAaKTUYECKOMY
3aHATHUIO
(npopabotka
TeKIUh ),
- IOJIrOTOBKA
oTyera 1o

- mabGopaTopHas
paborta Ne 21, 26
- -IIpOBEpKa
WHIUBHUAYaTbHBIX
3amad Ne 1, 2
- cemuHap Ne 1;

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2




11a00paTOpHBIM
paboTam;

- peneHue
WHJIUBHYaJIbHbBI
3aj1ay;

n3y4yeHue
yueOHOI u
Hay4YHOU
JUTEPATYPBI;

X

CaMOCTOATCIIBHOC

7.2 ITOoCTOSTHHBIN TOK

10

- HOATOTOBKA K
1a60paTOpPHOMY,

MPAKTHIECKOMY
3aHSTHIO
(mpopaboTtka
TIeKInN);

- TIOJITOTOBKA
oT4eTa o
71a00PaTOPHBIM
pabotam;

- pereHne

3a1a4;
CaMOCTOSTEIBHOE
u3ydeHue
yueOHOIl u
Hay4HOU
JUTEPaTYpBI;

CEMUHAPCKOMY U

pabora 23

paborta Ne 24
- MpoBepKa

- 1aboparopHas
- 1aboparopHas

WH/IMBUAYAIbHBIX
WHAWBHUTYaIbHBIX 3aga4 Ne 3,

- cemuHap Ne 2;

VK-1.1, VK-
1.2, YK-1.3,
OIIK-8.1,
OIIK-8.2

7.3 MaraurocraTuka

10

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PAKTHIECKOMY
3aHATHIO
(mpopaboTka
JIeKIHHN);

- IOATOTOBKA
oTyera no
11a00paTOPHBIM
paboTawm;

- peueHue
HUHIUBUAYATBHBIX

3a1ad;
CaMOCTOSTENEHOE

n3y4YeHUe

yueOHOI u

Hay4YHOU

JIMTEPaTypHI,

- 1aboparopHas
paborta Ne 28
- IpOBepKa

3aga4 Ne 4,
- cemuHap Ne 3;

UHIANBUAYAJIbHBIX

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2

7.4 DnexTpoMarHuTHasA
MHIYKIHS.
OJneKTpOMarHUTHbIE
xonebanus. IlepeMeHHBbII
TOK

11

- IIOATOTOBKA K

nabopaTopHOMY,

CEeMUHAPCKOMY U

MPAKTHIECKOMY
3aHSTHUIO

(mpopaboTka
JIEeKINR);

- IOATOTOBKA
oTyera o

nabopaTopHbIM

paboTtam;

- pemeHue

- 1aboparopHas
pabora Ne 27, 28
- poBEpKa
MHIVBHIYaTbHBIX
3amga4 Ne 5, Ne 6,
- cemuHap Ne 3;

VK-1.1, YK-
1.2, VK-1.3,
OIIK-8.1,
OIIK-8.2




WHAUBUAYAJIbHBIX

3amad;
- VK-1.1, YK-
CaMOCTOSITEIILHOE 1.2, VK-1.3,
U3y4deHHe OIIK-8.1,
yueOHO U OIIK-8.2
Hay4YHOU
JIUTEPaTypHI;
HWroro no pazaeny 16 32 30 41
8. Kontpoins. Ox3amen
8.1 Dx3ameH
Wroro no paszneny
Htoro 3a cemecTp 18 36 36 51,1 9K3aMeH
HToro no aucuuruimHe 54 72 72 83,2 JK3aMeH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[lpu peamuzanuu pa3nUYHBIX BUAOB Y4eOHOH paboTel Hambonee 3PPEKTUBHBIC
pe3ysibTaThl OCBOECHMS JUCHMIUIMHBL «®Du3uka» [al0T TpaJulMOHHbIE 00pa30BaTEIIbHbBIE
TEXHOJIOTUM, TEXHOJOTMU  MPOOJIEMHOTO  OOydeHHUs, HWHTEPAKTHBHBIE  TEXHOJOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. TpamumuonHsle 00pa30BaTENbHBIE TEXHOJIOTMU OPUEHTHPYIOTCS Ha OPraHU3aIUIo
00pa3oBaTEeNbHOIO  IPOLECCa, MPEANONATAIOUIYI0 MPSAMYI0 TpPAaHCISLIUIO 3HAHUH — OT
MperoiaBaTens K CTyACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO- MILTIOCTPATUBHBIX
METOAOB 00yueHus1). YueOHas NesTeNbHOCTh CTYACHTA HOCUT B TAKMX YCIIOBHSIX, KaK IIPABHIIO,
PEIpPONYKTUBHBIA XapaKkTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WudopmannonHass JIeKUus -  TIOCJIEJOBaTEIbHOE  HM3JIOKEHHE  MaTepualia B
JUCLUIUIMHAPHON JIOTHKE, OCYILIECTBIISIEMOE MPEUMYILIECTBEHHO BEpOAJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

Cemunap — 6eceia nmpernojaBares U CTYAEHTOB, 00CYK/ICHHUE 3apaHee OrOTOBIEHHBIX
COOOLIEHUH M0 KaXJOMy BOIpPOCY IUIaHAa 3aHATUA C €IUHBIM JUIsI BCEX IepedyHeM
pEeKOMEeHAyeMO# 00s13aTeIbHON U JOMIOJHUTEIBHOM JIUTepaTyphl.

[TpakTHyeckoe 3aHATUE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
IIPETIOKEHHOMY AJITOPUTMY.

JlaGopatopHas paboTa — opranu3zanus yueOHoi paboThl ¢ peaJbHbIMU MaTepUaIbHIMU
U MH(OPMAIMOHHBIMU OOBEKTaMM, 3KCIIEpUMEHTalbHas padoTa C aHAJIOTOBBIMH MOJEISIMU
peabHBIX OOBEKTOB.

2. TexHosoruu npoodsieMHOro o0y4yeHHsI — OpraHu3alus o0pa3oBaTeIbLHOIO Ipoliecca,
KOTOpast NperoiaraeT NOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/1aHUE YUEOHBIX MPOOJIEMHBIX
CUTyalUH IJIs CTUMYJIMPOBaHUS aKTUBHOW ITO3HABATEIILHOM JEATEIbHOCTH CTYIEHTOB.

@opMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHH MTPOOIEMHOTr0 00YUEHHUS:

[IpobnemHass Jnekuus — U3JIOXKEHME MaTepuaiga, NpeAroiarainee MOCTaHOBKY
NpOOJEMHBIX M JIUCKYCCHOHHBIX BOIPOCOB, OCBELICHHE pa3IMYHBIX HAyYHBIX IOJIXOJIOB,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIE C PA3JIMYHBIMUA MOJAEIISAMU UHTEPIIPETALNN
M3y4aeMOro MaTepuana.

[TpakTuyeckoe 3aHsATHE B (hopMe MpaKTHKymMa — oOpraHu3anus y4yeOHOH paboThl,
HampaBJIeHHAs Ha pelIeHHEe KOMILJIEKCHOM yueOHO-To3HaBaTeIbHOM 3ajauu, TpeOyroued ot
CTYJEHTA IPUMEHEHMSI KaK HAyYHO-TEOPETUYECKUX 3HAaHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. lHTepaKkTUBHBIE TEXHOJIOTUH — OpTraHu3alys 00pa30BaTeILHOTO Mpolecca, KoTopast
IIPEAIOIaracT aKTUBHOE U HEIMHEWHOE B3aWMOJEHCTBHE BCEX YYAaCTHHMKOB, JAOCTH)KCHHE Ha
3TOM OCHOBE JHMYHOCTHO 3HAUYMMOIO JUIsi HUX oOpa3oBaTenbHOro pesynbrata. Hapsany co
CHELMATIM3UPOBAHHBIMU ~ TEXHOJIOTUAMU  Takoro  poJa  IPHUHLUI ~ MHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.
HHTepakTHBHOCTH M0/Ipa3yMeBaeT CyObeKT-CyObEeKTHbIE OTHOLICHHUS B X0/1€ 00pa30BaTeIbHOTO
mpoliecca U, Kak cieicTBUe, GOpMUPOBAHME CAaMOPA3BUBAIOLIEHCS HHPOPMALIMOHHO-PECYPCHON
Cpelbl.

@opMbl y4eOHBIX 3aHATHH C MCIIOJB30BAaHUEM CIEIMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIMA—TIPOBOKALMS (M3JI0)KEHUE MaTepHaja C 3apaHee
3a-TUIAHUPOBAHHBIMH OIIMOKaMH), JeKIHsI-0ecena, JTeKIHsI-TUCKYCCHSL.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJIEHHE KaKOro-aubo CIIOpHOIO BOMpoOCa,
MpoOJIeMbl, BBISIBJIEHHE MHEHUN B rpymmne (MEeXrpylnmoBOW IUaior, AUCKYCCHS KaK CIOp-
JTAAJIor).

4.  UHdopmanMOHHO-KOMMYHHUKAIIMOHHbIE ~ 00pa3oBaTelIbHbIE  TEXHOJOTHUU  —
opraHu3aiys 00pa3oBaTeNIbHOrO MpoLecca, OCHOBAaHHAsI HA IPUMEHEHUH CHEIUATM3UPOBAaHHBIX
IIPOrPpaMMHBIX CPeJl U TEXHHUUECKUX CPEACTB paboThl ¢ HHPpOpMaLuei



@opMbl YUeOHBIX 3aHSITHN C KCIIOJIB30BaHHEM HH(DOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-Bu3zyanusanuss — U3JI0KEHHE COAECPKAHUSA COIPOBOXKIACTCS IPE3EHTAUUEH
(meMoHCTparueil yaeOHbIX MaTepPHAIOB, MIPEICTABICHHBIX B PA3IUYHBIX 3HAKOBBIX CHUCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, TPaQUUECKUX, ayIN0- U BHIEOMATEPHAIIOB).

[TpakTudeckoe 3aHsATHE B (OpME TPE3CHTAMM — TMPEICTABICHUE pPE3yIbTaTOB
MPOEKTHOM WJIM HCCIIEOBATENBCKON JIEATEIIbHOCTH C MCIOJIb30BAaHUEM CHELUATIU3UPOBAHHBIX
MPOrPAMMHBIX CPEJI.

6 YueOHO-MeTOqMYEeCKOE 0OOecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

ITpencraBieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS IPOMEKYTOYHOM ATTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. CaBenbes, U. B. Kypc obmieit puzuku. B 3 Tomax. Tom 1. Mexanuka. MonekynspHas
¢u3uka : yae6Huk s By3oB / M. B. CaBenbeB. — 20-e u3g., crep. — Cankr-IlerepOypr : Jlans,
2025. — 436 c¢. — ISBN 978-5-507-52151-7. — Tekct : oanektpoHHblli // Jlanb
ANeKTpoHHO-OnOaMoTeunas cuctema. — URL: https://e.lanbook.com/book/440105 (nara
obpamenus: 01.03.2026). — Pexum gocTymna: i aBTOPU3. OJIH30BATEICH.

2. CagenneB, U. B. Kypc ¢usuku. B 3 tomax. Tom 2. Dnekrpuuecto. Konebanus u
BOJIHBI. BostHOBas ontuka : yae6Hoe mocooue s By3os / . B. CasenbeB. — 9-e usn., crep. —
Cankr-IlerepOypr : Jlamp, 2026. — 464 c. — ISBN 978-5-507-54344-1. — Texkcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucreMma. — URL:
https://e.lanbook.com/book/507521 (mata obpamenus: 01.03.2026). — Pexum noctymna: ajis
aBTOPH3. NIOJI30BATEIIEH.

3. CagenneB, 1. B. Kypc obmeit ¢usuku. B 3 Ttomax. Tom 3. KBanToBas omnrtuka.
Atomuas pusuka. Ousuka TBepaoro Tena. du3uka aTOMHOTO Sipa W AJIEMEHTAPHBIX YacTHII :
yaeOHuk i By30B / 1. B. CaenbeB. — 16-e usn., crep. — Cankt-IlerepOypr : Jlans, 2025. —
320 c¢. — ISBN  978-5-507-50503-6. —  Tekcr: onexTpoHHsblii//  JlaHb
AIEKTpOHHO-OMOMoTeunast cucrema. — URL: https://e.lanbook.com/book/440198 (mara
obpamenusi: 01.03.2026). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTENEH.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe obecnieuenue

Haunmenosanue .
10 Ne norosopa CpoK JeiicTBUS JIUIICH3UH

MS Office 2007

Professional Ne 135 o1 17.09.2007 6eccpouHo

7Zip CBOOOIHO pacmpoCcTpaHsIeMOe O6eccpouHo

Adobe Reader CBOOOJTHO pacIpoOCTpaHsIeMOe OeccpouHo
Bbpaysep Mozilla [cBoGomHO pacmpocTpaHsieMmoe

Firefox 10 Oecepotmno




Bpayzep Yandex |CBO6OIIHO pacnpOCTpaHS{eMoe|

O6eccpouHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

Haspanwne Kypca

CcrUika

DneKTpoHHbIE pecypcebl oubamoreku MI'TY um.

I''1. HocoBa

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

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOG obecneyeHne JUCHUITIIMHBI BKIIFOYACT:




Y4eOHble ayAUTOPUH TS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA
OcHalleHue ayiuTOpUu:
MynbTUMEINITHBIE CPEICTBA XPAHCHHUS, TIEpeIaud U MPEICTaBICHUS HH()OPMAIINH.

VYyebnast ayauTopus 11l MPOBEACHUS JIa00paTOpHBIX paboT: JIaboparopust «MexaHUKH,
MOJICKYJISPHOH (DU3UKH U TEPMO-THHAMHUKH

OcHaleHre ayiuTOpuu:

JlaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC PUOOPHI M1 TPOBEICHUS Ta00OPATOPHBIX
pabor:

1. bBamnucTtuyeckue MasiTHUKH.

2. Mastauk O6epbeka.

3. ®u3nuecKkuii MasiTHUK.

4. locka I'anpTOHA.

5. JlabopaTopHasi ycTaHOBKa JJII MCCIICOBAHUS PaCIpeIesICHUs] TEPMOJICKTPOHOB T10
MOJIYJIIO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKA JUIsl OMpENEIeHUs IOKa3areneil anuadarbl Y METOJ0M
Knemana u [lezopma.

7. JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKHU 3aKOHA BO3PACTAHUSI SHTPOIUU B MpPOIECcCe
nudy3un ra30B Ha MOJIEIH MTEPEMENIMBaHUS [IAPOB.

8.JIabopaTopHasi ycTaHOBKa ISl IPOBEPKHU 3aKOHOB BO3PACTAHUS SHTPOIHUH B IIPOIECCEe
Teru1000MeHa.

9.YcranoBka naGopaTopHas [Ijsi HW3Y4YeHHs] 3aBHCHUMOCTH CKOPOCTH 3ByKa OT
temneparypst "MP-C3-M"

10. VYcranoBka mnabopaTopHas IS MCCICIOBAHUS TEIUIOEMKOCTH TBEPJIOTO Tela
"M®-TET-M".

11. YcranoBka nabopaTopHasi AJisi ONpeesieHns] YHUBEPCAIbHOM ra30BOil MOCTOSIHHON
"M®-OI'TI-M".

12.Crenp nabopaTopHbIil ra30BbIE MPOLIECCHI.

13. MepuTtenbHbIil HHCTPYMEHT.

VYuyebHast ayautopusi Ui TNpoBeleHUs JabopaTopHbIX pabot: JlabGoparopus
«3JeKTpHYeCTBa U ONTHKH»

OcHateHue ayaAuTOpuu:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE TPUOOPHI I MPOBeIeHHs J1a00paTOPHBIX
pabor:

1.JTaGopaTopHasi yCTaHOBKa JUJIsl HCCIIEAOBAHUS AIEKTPOCTATUYECKOTO MOJIS C TIOMOLIBIO
OJIMHAPHOTO 30H/a.

2. YcTaHOBKa JUIS INYHTHPOBAHKS MUJUTHAMITEPMETPA.

3. VYcranoBka 5aboparopHas JUis OMNpEIeNieHUs] WHAYKTUBHOCTH COJICHOUZA H
MarHUTHON MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTtopHasi JJIs M3y4eHHs PEe30HAHCA HANPSHKEHWH W OINpenesIeHUs
WHTyKTUBHOCTH

5. JJabopaTopHast ycTaHOBKaA JUIsI U3YY€HUS JUIMHBI CBETOBOM BOJIHBI U XapaKTEPHUCTUK
TU(QPAKIUOHHON PELIETKH.

6. JlabopaTropHasi yCTaHOBKa JUI ONpeAETeHUS paJuyca KPUBH3HBI JMH3bI M JUTMHBI
CBETOBOM BOJIHBI C MOMOIIbIO KoJien; HproToHa.

7. JlaGopaTopHasi YCTaHOBKa [yl OIpEeJeNieHHs] KOHIIEHTPAllMH PacTBOPOB caxapa U
MOCTOSIHHOM BpalleHus.

8. IcTOYHHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3zun unaykruBaocreit Time Electronics 1053.

12. Marasussl conpotuBienuii P-33.



13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocummnorpad neyxkanansHbi GOS-620 FG.
16. Ioaspumerp CM.

17.MepuTenbHbI HHCTPYMEHT.

YueOHast aynutopus IUisl IpoBeAeHHs J1abopaTopHbIX paboT: JlaGopatopusi «Atoma,
TBEPAOro TeJa, Apa»

OcHaleHue ayTuTOpuu:

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI AJIsl MPOBEACHUS Ja00PaTOPHBIX
pabor:

1.JJaboparopnas ycranoBka s "M3ydenus BHemHero Gporosddexra'.

2. YcraHOBKa Ui M3y4€HHUsSl CIIEKTpa aToMa BOAOPOJA U OMpEesICHUs] MOCTOSHHOM
PunGepra.

3. YcranoBka nabopatopHas Uit OIpeesIeHUs TOTeHIInaaa BO30yKIeHHUS Ta3a.

4. YcraHOoBKa AJis OTIpeieNieHUs JITMHBI TPoOera 4acTull B BO3IyXe.

5. M3mepurt. ckopocTtu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocummnorpad nyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

VY4eOHble ayIuTOpUM JJIsl TPOBEACHUS TMPAKTHUECKUX 3aHSATHH, TPYIIOBBIX U
VHJIMBUYAJIHBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJISI U IPOMEKYTOYHOU aTTECTAlluH

OcHaleHre ayiuTOpuu:

HHuTepakThBHAs 10CKa, IPOEKTOP;

MynbTUME IMIHBINA TPOEKTOP, IKPaH.

VYueOHbIE ayJMTOPUH IS BBIMOJIHEHUS KypPCOBOTO MPOCKTHPOBAHUS, TTOMEIIECHHUS IS
CaMOCTOSITENIbHOM pabOTHI.

OcHarienue ayiuTopuu:

[Tepconanbubie KommbioTepsl ¢ makerom MS Of-fice, ¢ Brixogom B MHTepHET M C
JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEy YHHBEPCUTETA.

[Tomerienne JuUisi XpaHeHHS H  TPOPHIAKTHYECKOTO OOCITYXKHBAaHUS y4eOHOTO
o0opynoBaHus

OcHaleHre ayJuTOpuu:

Cremnnaxu, ceiidpl IUIst XpaHSHUsT y4eOHOT0 000pynoBaHust. IHCTpYMEHTHI 1J1s1 peMOHTA
obopynoBaHus



IIpuaoxenne 1.

YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4Yarouxcs

[lo jgucummumHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAyAUTOpHAs
caMoCToOsITeNIbHAsE paboTa oOydarommxcs. AyIUTOpHAs CaMOCTOSTENbHAs paboTa CTYJCHTOB
BBIIIOJIHSIETCS Ha JIAOOPATOPHBIX U MPAKTHYECKUX 3aHATUSX IO 3aJIaHUIO MPEHOAaBaTelis U IO
ero KoHtposjeM. OHa NpearnosaraeT BBIIOJHEHHE J1a00paTOPHBIX paboT, caady KOJIOKBHYMOB M
HaIMCaHUe KOHTPOJIbHBIX PadoT.

BueaynuropHas camocTosiTenpHas padoTa 0OydalommXcsl 3aKiIodaeTcss B MpopaboTke
JIGKIMOHHOTO MaTrepuaia, PEUICHHMH WHAWBUIYAIbHBIX JOMAIIHUX 3aJa4, IOJrOTOBKE K
BBITTOJIHEHUIO JIAOOPATOPHBIX paboT, 00paboTKe pe3yIbTaToOB 3TUX paldoT, a TAK)KE B TIOJATOTOBKE
K KOJUIOKBHYMaM U KOHTPOJIBHBIM paboTaM.

Ilpumepot unouGUOYaANLHBIX OOMAWHUX 300aY
1 cemectp

3aoaua 1 «Kunemamuxa nocmynameslibH0O20 U spauiameiibHozo OBUIICCHUA)

Paguyc-BeKTOp YacTHIBI W3MEHSETCA IO 3aKOHy 7 = t21+ 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH ¥, BEKTOP YCKOPEHHS d, MOIYJIb CKOPOCTH M YCKOPEHHUS, & TAKIKE YTOJI MEXKIY dTUMU
BEKTOpPaMU B MOMEHT BPEMEHH t = 2 c.

3aoaua 2 «ﬂunamurca nocmynameéeilbH0O20 OGUIICEHUA)

Ha tenmo maccel m, nexaniee Ha IJIaJKOW TOPU30HTAJIbHOW IJIOCKOCTH, B MOMEHT t = 0
Hayajga JEWCTBOBATh CHJIA, 3aBUCSIIAs OT BPEMEHM Kak F =kt, Tr1/A€ k — TMOCTOsSHHAS.
Hamnpasnenue 3Toil CUiibl BCe BpeMs COCTABISAECT YIOJ @ ¢ TOpU30HTOM. Haiitu ckopocTh Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MyTh, MPOWUJICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenvHo2o 0BUIHCEHU)

Uepes 610k, nMeromuii popMy IucCKa, NEpeKUHYT IHYp. K KOHIlaM IIHypa npuBs3aiu
rpy3uku Maccoil my = 100r u m, = 110 r. C xkakuMm yckopeHueM OyIyT JBUTAThCs IPY3UKH,
ecnu Macca m 61oka paBHa 400 r? TpeHue npu BpaleH!H 6JI0Ka HUYTOXXHO MaJlo.

3aoaua 4 «3axonwi COXPAHEeRUs Inepcun, UMnyjibCa U MOMEHmMma UMn)jibca)

YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBUT PyKOM M4 Maccoil m = 0,4 Kr, JETAINNA B
TOPU30HTAJILHOM HAaMpaBJIE€HUH CO CKOpocThio v = 20 M/c. TpaekTopusi Msya HPOXOJUT Ha
paccrosiHuu r = 0,8 M OT BEPTUKAIBHON OCH BpalleHHs ckambi. C Kakol yriaoBON CKOPOCTBIO U
HayHET BpamaTthCsi cKaMbs JKyKOBCKOTo € 4elOBEKOM, MONMMAaBIIMM MSAY, €CIM CyMMAapHBII
MOMEHT WHEPIMHU YeJIOBEKa U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l'apmonuueckue Konedanusy

Yactuma coBepiiaeT TapMOHWUYECKHE KOJEOaHUs BIOJb OCH X OKOJIO TIOJIOKCHHUE
paBHOBecust x = 0. Yactora KonebaHuii w = 4 ¢~1. B HEKOTOPbI MOMEHT KOOPIMHATA YaCTUIIbI
Xo = 25 cM U ee ckopocTh vy = 100 cm/c. HaliTu KOOpJIMHATY X M CKOPOCTh ¥ YAaCTHUIBI Yepe3
t = 2,4 ¢ mocyie 3TOro MOMEHTA.

3aoaua 6 «3amyxarouue Konedoanus»

OpnHopoaHBIM AUCK paauyca R = 13 cM MOXET BpalllaThCsi BOKPYT TOPU30OHTAIbHOW OCH,
MEePHIECHANKYJSIPHON K €ro IJIOCKOCTH M MPOXOASIIeH yepe3 Kpaid aucka. Halitu nepuoa maisix



KoJie0aHui 3TOTO AKUCKA, €CIU Jorapu(PMUUECKUN TEeKPEMEHT 3aTyxaHus A = 1.
3aoaua 7 «Penamueucmckas MexaHuKka)

B cobcTBeHHOI cucTeMe 0TcueTa UMEETCsl MPSIMOYTOJIBHUK C COOTHOIIIEHUEM cTOpoH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JIOJKEH JIBUTaThCSl ATOT MPSIMOYTOJIbHHUK, YTOOBI B
1a00paTOPHOM CUCTEME OTCUETA OH BBITJISACI, KaK KBaaApaT?

3aoaua 8 «Cmamucmuueckue pacnpeoenenuny

KakoBa BepOSITHOCTh TOrO, YTO JaHHAs MOJICKYJla HJCAbHOrO ra3a MMEET CKOPOCTb,
1
OTJIHYHYIO OT -V, He 6onee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoounamuku,

Hekoropyto maccy a3ota cxxanu B n = 5 pa3 110 00beMy OJJUH pa3 ainadaTuuecKu, Ipyrom
pa3 uzorepmuuecku. HauanpHoe cocTosiHue B 000MX Cilydasx OJuHaKoBo. Hailtu oTHomIeHue
COOTBETCTBYIOIIMX PadOT, 3aTpaYEHHBIX HA CXKATHE.

3aoaua 10 «Bmopoe navano mepmoounamuxu»

quI)Ipe MOJII UACAJIBHOI'O Ira3a CHadala U30XOPHYCCKH OXJIaWJI, a 3aTEM H306ap1/1qecm/1
pacliipuiin TaK, 4YTO TEMIICPATYypa ra3a CTaJla paBHA HepBOHaanBHOﬁ. Haiitu MMpupamcHuec
SHTPOIIMHU rasa, €CJii €ro AaBJICHUC B JAHHOM IIPOLECCEC USMCHUJIOCb B N = 4,5 pasa.

2 cemecTp
3aoaua 1 «Pacuem ynekmpocmamuueckux noJieii»

ToHkoe momykoybLO paauyca R = 20 cm 3apspKeHO paBHOMEPHO 3apsaaom g = 0,7 HKur.
Haiitn MOynib HAaIIPSYKEHHOCTH 3JIEKTPUYECKOTO OIS B HEHTPE KPUBU3HBI ATOTO MOJTYKOJIBIIA.

3aoaua 2 «Inekmpuueckoe noe ¢ geuiecmeey

Konnencarop emkocthio C; = 3 MKk® ObLIT 3apsiKeH J0 Pa3HOCTH MOTeHIManoB U; = 150 B
U COEJUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3HOCTH
noreHuuanoB U, = 100 B. Haiitu 3apsig Aq, NepeTeKInil ¢ MIaCTUH MEPBOTO KOHICHCATOpA HA
BTOpOi. Kakas rpu 3TOM BbIIENINIIACH SHEPTUS?

3aoaua 3 «llenu nocmoann020 INEKMPUUECKO20 MOKA»

Tpu Garapen ¢ DJIC & =12B, & =5B 1 & =10B U OIWHAKOBHIMH BHYTPEHHUMH
COMPOTHUBIIEHUSIMA T =10M , COEIUHEHBI MEXAYy COOOH OJHOMMEHHBIMU TMOJIOCAMHU.
COnpoTUBJICHHE COCIUHUTEIBHBIX IPOBOJOB HHYTOXKHO Majo. ONpeneuTh CHIBI TOKOB,
UAYIINX Yepe3 KKyl OaTapero.

3aoaua 4 «/{eusricenue 3apaxceHHbIX YACMUY 6 ITEKMPUYECKOM U MACHUNIHOM NOJIe»

ONEKTPOH JABWKETCA B OAHOPOJHOM MAarHMTHOM IIOJIE C MHAyKOMEH B =9 MTa mno
BUHTOBOW JIMHUHW, paauyc KOTopod R =1cm, a mar h=78cm. Onpenenuts nepuon T
00palIeHus EKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Ilocmoannoe maznumnoe nosey

ITo ABYM IJIMHHBIM MAapaJlUICJIbHBIM ITPOBOJHUKAM TCKYT B IIPOTHUBOIIOJIOXKHBIX HAIIPABJICHUAX



ToKU cunod I; =34 A u I, =20A. PaccrosHue mexnay mnpoBonamu 1y = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIHUIO B TOUKE A, yaI€HHON OT IEPBOTO U BTOPOTO IPOBOJHUKA COOTBETCTBEHHO
Ha pacctosgHus ry = 0,17mM u rp, = 0,2 M.

3aoaua 6 «InekmpomazHumnan uHOyKuUs)

ToHKHI MEAHBINM IPOBOJ MACCOM m = 1T COTHYT B BUJI€ KBalpaTa U KOHIIBI €70 3aMKHYTBI.
KBagpar nmomenieH B OJHOPOJHOE€ MarHUTHOE Ioje ¢ UHAYKIuMed B = 0,34 To Tak, 4TO €ro
IUIOCKOCTh COCTaBisieT yroi [ = 30° ¢ JNMHMAMM MHAYKIMM 1ojis. OnpenenuTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IIPOTEYET 110 MPOBOJHMKY, €CIIM KBajapar, IIOTAHYB 3a
MPOTHUBOIIOI0XKHBIE BEPIIUHEI, BEITIHYTH B JINHUIO.

3aoaua 7 «Inekmpuyeckue Koj1e0anus u nepemeHHslil mok»

K ceru c neiictByromum HanpskenueM U = 100 B noxakitounny KaTymiky, HHAYKTHUBHOE
conpotusiienue koropoit X, =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs a3 Mexay TOKoM
U HaNpsKEHUEM, a TaKXKe TEIJIOBYIO MOILHOCTb, BBIACISEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzayus ceema

YacTtruHO NOJISpU30BaHHbBIN CBET MajaeT Ha nosspusatop. [Ipu nonoxxenuu nonsipusaropa,
COOTBETCTBYIOIIEMY MUHUMYMY IPOIYCKaHWs, HHTEHCUBHOCTh CBeTa ociadisercs B 8 pa3 mo
OTHOLICHUIO K HaualbHOU. UeMy paBHa cTeneHb MoJispu3anuu najarouiero ceera? [lornomenuem
CBeTa MmpeHedpeyb.

3aoaua 9 «Humepgepenyun ceemoswix 601H»

Cdepuueckass MOBEPXHOCTh IIOCKO-BBITYKIION JIMH3BI CONPHUKACAETCSI CO CTEKJISIHHOMN
NIaCTUHKOM. IIpocTpaHCTBO MeXAy IMH30M M IUIACTUHKOW 3aIlOJIHEHO CEPOYIIIEPOIOM.
IToka3zaTenu npeaoMIIEHHUs JIMH3BI, CEPOYTIIEPO/Ia U IUTACTUHKN PaBHBI COOTBETCTBEHHO ng = 1,5,
n, =1,63 U ny =1,7. Paguyc KpuBH3HBI CpepuuecKoil MOBEPXHOCTH JUH3BI R = 100cM.
Ornpenenuts paauyc naToro TeMHoOro koibiia HetoToHa B oTpaxeHHom cBete ¢ A = 0,61 MKM.

3aoaua 10 «/[ughpaxyusn ceéemosvix 60.1n»

Mexny TOYEYHBIM HMCTOYHUKOM CBETa M DKPAHOM IMOMECTHIM AuadparMy C KpyIJbIM
OTBEPCTUEM, PaInyC KOTOPOTO r MOKHO MEHATh. PaccTosHus oT Auadparmsl 10 UCTOYHHKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs AJIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIICHHOCTHU B IIEHTpe TU(PPAKINOHHON KapTHHBI Ha SKpaHe HalmoaeTcs npu 1, = 1,00mm u
CIENYIOINNA MAKCUMYM TIPH 1, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OHpCI[CJ]I/ITL, KaKOC KOJIMYCCTBO SHCPTUU U3ITYyHACT 3a 1 MHUHYTY a0COIIOTHO I-IépHOC TCJIO C
2
MMOBEPXHOCTHU ILJIOIIAAbIO 3cMm , €CJIM UI3BCCTHO, YTO MaKCUMaJIbHAA CIICKTpaJIbHasd IJIOTHOCTD €Iro
3HepreTI/I‘lCCKOﬁ CBCTUMOCTHU MPUXOAUTCS HA NJIMHY BOJIHBI B 600 aM.

3aoaua 2 «@omorppexmy

OnpenenuTh MAKCUMAIIBHYIO CKOPOCTh Vpax (POTOITIEKTPOHOB, BBUICTAIOIIMX M3 METalia
npu o0ydeHur (HoToHamu C dHepruei &= 0,767 MaB.

3aoaua 3 «Ipghexm Komnmona»



OmnpenenuTs SHEPTUI0, MPUXOILYIOCS Ha JIEKTPOH oTaauu rnpu s dexre Komnrona, ecnu
paccesinue (OTOHA MPOUCXOAUT Ha yron 6 = 1 /3. Dueprus ¢hoToHa 10 paccesaust € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUIaThCs MIEKTPOH OTAAYU?

3aoaua 4 «Boanosvle ceoiicmea uacmuuy

JlimHa BOJIHBI M3]Iy4aeMOro aToMoM (hoToHa cocTaBisteT A = 0,6 MkM. Bpems xu3Hu atoma
B BO30YKIeHHOM coctosiuur T = 1078 ¢c. OmpezmennurTe OTHOLICHHE €CTECTBCHHOW IIMPUHBI
HHEPreTUUECKOT0 YPOBHS K SHEPTUH, U3IYyUYEHHONH aTOMOM

3aoaua 5 «llomenyuanvhnas ama»

HeiiTpon HaxoauTcsi B OJJHOMEPHOM OECKOHEYHO IITyOOKOM MOTEHIUAIBHON SIME IIUPHHOM
[ =1071% M ¢ aBGCoNOTHO HENMPOHUIAEMBIMH CTeHKaMu. HalijuTe HAaMMEHBINYIO Pa3sHOCTh JBYX
COCEIHMX JHEPIeTUYECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopus bopa u uznyyenue amomos»

s+t

Onpenenuth 3HEPIUI0O M MOTEHIMAJ MOHU3alUMU MOHAa L1, Haxopsuerocs B IEPBOM
BO30YXJI€HHOM cocTOsIHMU. Kakoii noimkHa ObITh 3HEprus (GOTOHA, YTOOBI OH BBIOMI U3 TaKOTrO
MOHA DJICKTPOH ¢ KHHETUYeCKo# sHeprueir T = 10 aB?

3aoaua 7 «Paduoaxmuenocmo

AKTUBHOCTh HEKOTOPOTO PaJMOAaKTUBHOTO IperapaTta majaaer 3a | MuHYTY B 9 pas.
Onpenenuts cpegHee BpeMs KU3HHU SAep 3TOTo IMperapaTa u ero nepuoj noimypacnana. Kakosa
BEPOATHOCTH TOTO, UTO AP0 paclaercs 3a MPOMEKYTOK BpEMEHH, paBHbIii 3 ¢?

3aoaua 8 «uepzus ceazu adpay

Bbluncnuth B aTOMHBIX €IMHHUIIAX MACChl MAcCy siipa U Maccy aToMa U30TOIa LIUPKOHMS
f()er , €CIIU €ro y/elibHast 3Heprus cBaA3u cocrasisier 8,70 M»B Ha 1 HykIOH.

3aoaua 9 «Adepnvie peakyuuy

Hanwucars Hemocrarornee o6o3Hauenne B peakuuu '°B(n,x)”Li , mporekaromeid B
pe3ynbTare B3auMMOJCHCTBUS OY€Hb MEIJIEHHBIX HEHUTPOHOB C MOKOALIUMUCS siApaMu Oopa.
Haiitn KuHeTHYECKHE SHEPTUH NTPOAYKTOB PEAKIIMH.

ITepeuenns 1abopaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHME 3aKOHOB COXpaHEHMS AJIs ONIPENETICHHS CKOPOCTH I0JIETA ITYJIN»

2. JI. p. Ne 3 «OmnpeneneHne MOMEHTOB HHEPIIUHU TEJI C TOMOIIBIO KPYTHIIBHOTO MasiTHUKA.
IIposepka TeopeMsl LlTelinepa»

3. JI. P. Ne 4 «MccrmenoBanue BpanjaTeNbHOIO JABWXKEHUS TBEPAOrO TENa BOKPYT
HETOJIBUYKHOU OCH»

4. JI. p. Ne 5 «Omnpenenenne xapakTEPUCTHK 3aTyXarONIMX KoJeOaHWH (PU3MIECKOTro
MasTHUKa»

5. JL p. Ne 7 «Onipenenenne CKOpOCTH 3ByKa B BO3/TyXe METOJAOM CTOSTYEH BOJTHBI»

6. JI. p. Ne 11 «/3ydeHne CTaTUCTUYECKUX 3aKOHOMEPHOCTE»

7. JI. p. Ne 14 «Onpenenenue nokazarens agunadarsl y metonom Kinemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3ak0Ha BO3pacTaHHsI SHTPOIIUNY



2 ceMmecTp

p. Ne 21 «McecnenoBanue 3J€KTPOCTATUUECKOTO MOJIS C TOMOIIBIO 30H1a»
p. Ne 24 «Pacuiupenue npezeia U3MEPEHHs aMIIEpMETPa MOCTOSIHHOTO TOKa
p. Ne 26 «3mepeHre eMKOCTH KOHIAEHCATOPOB MOCTOBBIM METOZ0M
p- Ne 27 «M3yuenue pe3oHaHCca HAIPSIKECHU I

5. JI. p. Ne 28 «Omnpenenenne WHIYKTUBHOCTH COJICHOUJIA U MarHUTHON IMPOHMUIIAEMOCTH
dbeppomMaraeTuKa»

6. JI. p. Ne 32 «Ompenenenne paadyca KPUBH3HBI JIMH3bI M TIOJOCHI IMPOMYCKaHUS
cBeToPUIIbTpa ¢ MOMOIIBIO Kosiell HeroToHa

7. JI. p. Ne 34 «OnpeneneHue IIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK ITU(PPAKITMOHHON
pELIeTKI

8. JI. p. Ne 35 «OnpeeneHne KOHIIEHTPAIIMH PaCTBOPOB caxapa M MOCTOSHHOW BpaIICHUS

1.JL.
2. JL
3. JL.
4. J1.

3 cemecTp

1. JL p. Ne 36A «VccnenoBanue XapakKTepUCTHK BAKYYMHOTO (POTORIIEMEHTA

2. JI. p. Ne 42 «M3ydeHue CIeKTpa M3JIydeHHUs aroma Bojaopoaa. OmpesaeneHue TIIaBHBIX
KBAHTOBBIX YHCEI BO30YKICHHBIX COCTOSHUI aToMa BOJOPO/Ia»

3. JI. p. Ne 44 «3yueHne 3IIeKTPHYECKUX CBOWCTB TBEPABIX TEI

4. JI. p. Ne 51 «M3y4yeHne 3aKOHOMEPHOCTEH O-pacraga

5. JI. p. Ne 52 «M3y4enue criekTpa raMMa-u3ay4eHus paJlOaKTUBHBIX 3JIEMEHTOBY

6. JI. p. Ne 53 «OmnpeneneHrne MaKCHUMaJbHOM JHEPruM B-4acTUI] U WACHTU(DHUKAIHSA
pPaZlMOaKTUBHBIX MIPETapaToBy

Hepeqeﬂb BOIIPOCOB /11 MOAr0OTOBKH K CEMUHapaM.
Kunemamuka u ounamuxa nocmynameilibH0o20 U epauiamelbHo2o oeudICeHUA

1. INonsiTue pannyc-BeKTOpa, CKOPOCTH U YCKOPEHHS MaTepuanbHON Touku. Cpeanue u
MIHOBEHHBIC BEJIMYHHBI.

2. llpsimast m oOpaTHast 3a1a4l MeXaHUKU. Poib HavanmpHBIX ycnoBuil. [lepemenienue u
IIPOWICHHBIN IYTh.

3. JIBmxeHne 1o OKPY>KHOCTH. YTOJI IMTOBOPOTA, YIIIOBAasi CKOPOCTh U YIIIOBOE YCKOPEHUE.
CBs13b yIVIOBBIX U JIMHEWHBIX BEJITUYHH.

4. KpuBonuHeitHoe ABWXKEHUE. TaHTeHIMaIbHOE W HOpMalbHOE yckopeHue. llomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Unepumaneuble cuctembl otcuera. llpunHuun otHocutenbHocTH [anunes. IlepBbrit
3aKoH HploTOHA.

6. IMonsaTre cwibl, Macchl W UMNyJbca. [lpuHIOHN cynepro3unud. OCHOBHOW 3aKOH
JUHAaMUKU IIOCTYIIATENbHOrO ABMKEHUS. Tperuii 3akoH HproToHa.

7. MOMEHT MMITyJlbca U MOMEHT CHJIbBI OTHOCUTEIHHO TOYKH. OCHOBHOE ypaBHEHHUE
JUHAMUKU BPAIATEIbHOIO JBUKEHUS.

8. BpamieHnne BOKpYT HENOJBM)XKHOM ocv. MOMEHT WHEpIMH TBEpJOoro Tena. Teopema
[Irennepa.

9. Ananorusi XapakTepUCTHK ¥ YpaBHEHHH IOCTYNATEILHOTO W BPalIaTeIbHOTO
JBUKEHUSL.

3aKombl COXPAHERUsA 6 MEXAHUKe

1. Unterpansl neuxenus. CBs3b 3aKOHOB COXPAaHEHUS C CUMMETPHUSIMU ITPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas cucTeMa. 3aKOH COXPaHEHHS MOTHOTO UMITYJIbCA CUCTEMBbI TEJ.

3. 3aKOH COXpaHEHHUs IIOJIHOTO MOMEHTAa HMIIYJIbCa CHUCTEMbl Tel. JIBHXKeHue B
LIEHTPAJIbHOM II0JI€.



4. Pabora u momHOCTh. KuHeTHueckas 3HEprusi MOCTyNaTelbHOTO M BpallaTeIbHOTO
JBUKCHHS.

5. KoncepBaruBHple ©  JUCCHNATHBHBIE CWibl. PaboTa  KOHCEpBATUBHBIX U
JUCCUIIaTUBHBIX CHUII.

6. IloreHumanbHas YHEPTUA. 3aKOH COXPAHEHUS MOJHOM MEXaHUYECKOH SHEPIHUH.

7. CBa3p MEXIy CHJIOH UM TOTCHIHAJIbHOW »JHepruei. J[[Ba crocoba omucaHus
B3aUMO/JICUCTBUA.

8. Coynmapenue nByX Tel. YOPYTHil U HEYIIPYTrUl yaap.

Mexanuueckue koneoanusn

VYpaBHEHHE TApMOHHYECKHUX KOJIEOaHHI U ero peuieHue.
XapakTepuCTUKU Kojebanuil (aMIUIMTy/Aa, 4acTOTa, HaYajabHas (asa).
MareMaTnyeckuii ¥ PU3NIECKUI MasSTHUKH.
CrnoxeHne rapMOHHYECKUX KOJICOaHUI OJJHOTO HallpaBieHus. bueHmus.
CrnosxeHue neprneHauKyIsapHbIX konebanuii. @urypsl Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pericHue.
XapakTepUCTUKH 3aTyXallluX KojeOaHuU (BpeMs penakcanuu, JorapumuuecKkuit
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprusi rapMOHUYECKHX U 3aTyXaroINX KoueOaHuil.
9. Boinyxkaennsie konebanus. Pezonanc.

Noogok~owhE

Ynpyzue ¢onnu

1. Ilonepeunble U MPOJOIBHBIE BOIHBI. XapaKTEPUCTUKH OETyIel yIpyroi BOJIHBI.

2. CKOpOCTb pacrpoCTpaHEHHS YIIPYTHX BOJH.

3. Knaccudukanus BomH no ¢opme BosHOBOH noBepxHocTu. Ilnockast, chepuueckas u
IUTMHIPUYECKas BOJTHA.

4. BonHOBOE ypaBHEHHE. YpaBHEHHME Jyda, ypaBHEHHME IUIOCKOW BOJIHBI, BOJIHOBOE
ypaBHEHHUE B 0011IeM BHJIE

5. Hanoxenue ynpyrux BojH. CTosi4asi BOJHA U €€ OCOOEHHOCTH.

6. Konebanue HaTSIHYTOW CTPYHBI.

Knaccuueckaa cmamucmuka

1. Makpocucrema. CTaTUCTHYECKMM M TEPMOJMHAMUYECKHI MOIXOJbl K OINHCAHUIO
MaKpOCHUCTEM.

2. JuckpetHblit Ha0Op BennuuH. [ToHATHE BEPOATHOCTH M CPETHEH BETHUUHBI.

3. HenpepsiBHbIN Hab0p BenuunH. OYHKIUS pacnpeeNeH s Cy4yaiiHOi BEIMYUHBI U ee
CBOICTBa ((PU3NYECKUI CMBICI, pacueT BEPOATHOCTEH, YCIOBHE HOPMHPOBKHU, PacUeT CPEIHUX
BEJINYMH).

4. Pacnpenenenue MoJieKyJs TIo MPOEKIUSIM ckopocTeit. Pactipenenenue [Maycca.

5. Pacnpenenenue Mosexys o MOayI o ckopoctu. Pacnipenenenne Makcsea.

6. Haumboiee BeposiTHas!, CpeHsS M CPETHEKBAAPATHIHASI CKOPOCTH.

7. PacnpeneneHne MOJEKyNl HIEIBHOTO ra3a IO BBICOTE B TOJE TSKECTH 3EMIIH.
Pacnipenenenne bonbmana. bapomerpudeckas popmyina.

MKT u nepgoe nauano mepmoouHamuxku

1. Monuens uneansHoro rasa. Jlapnenne u remneparypa ¢ Touku 3perust MKT. Ypasaenue
COCTOSIHMS U/ICAJIbHOTO ra3a.

2. TlonsiTue creneHei cBOOOIBI MOJIEKYIBI. TeopeMa 0 paBHOpPACIIPEACIICHHH SHEPTHH TI0
CTETICHSIM CBOOO/IBI.

3. BuHyTpeHHss 3Heprus Kak QyHKIUS COCTOSTHUSI CUCTEMBI.

4. Pabora kak ¢pyHKIHUS TpoLecca.



IlepBoe Ha4ayI0 TEPMOJUHAMHUKHU.
N3otepMuyecknii, U30XOpUUECKUN 1 N300apUIECKUN MTPOIIECCHI.
Amunabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurponuueckue mporeccsl.
8. IlomsaTue TeruioeMKOCTH. MoJsipHas U yJeNbHas TEIIOEMKOCTU. TerniaoeMKOCTh MpH
u3oIpoleccax.

No o

Bmopoe nauano mepmoounamuxu. Inmponus

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococTosiHMs.  CyThb
HEOOPaTUMOCTH.

2. Bropoe nauano repmogunamuku. ®opmynuposku Kinaysuyca u KensBuna.
DHTpoNUs CUCTEMBI U ee cBoicTBa. Teopema HepHcra.
M3MeHeHne S3HTPONMHU B TEIUIOBBIX IIPOLIECCaX.
OcHOBHOE ypaBHEHUE TEPMOJIUHAMUKH. TepMOIMHAMUYECKUE IOTEHIUAIIBI.
[uxmmueckuii mponece. Koadduiment nonae3sHoro 1eHCTBHS TEIIOBON MAIIUHBI.
[Mukn Kapno. Teopema Kapno. TepMoanHaMuueckas IIKajia TEMIEpaTyp.
Craructuueckuii cMpica 3HTponuu. @opmyna bonbpiimana.

Nk w

9ﬂel<mpocmamuqecxoe noJjie

1. Cuubl B npupoge. Ponib 371€KTpOMarHuTHOTO B3aMO/IEHCTBUS.

2. DNeKTpOCTaTUYECKOE MoJie. DIeKTpruueckuii 3apsa. CBONHCTBA AIEKTPUUECKOTO 3apsaa.
3axoH Kynona.

3. HampsokeHHOCTB 3JIeKTPOCTaTHYECKOTO OIS,

4. TlpuHUMI CYNEpIO3UIMU  AIEKTPOCTATUYECKUX TONeH [UIsi  JAUCKPETHOTO |
HEIPEPBIBHOIO PACIIPEIEIECHUS 3apsi/I0B.

5. TloTok BekTOpa HaMPSKEHHOCTH JeKTpocTaTuyeckoro noist. Teopema ["aycca.

6.IToTeHIIMaTBPHOCTh ~ 3JEKTpOCTaTHYeCKOro mojs. [IpuHOMO  cynmepno3wmmy st
MOTEHIMAA.

7.Pabota o nepemeneHuto 3apsaa B 3J€KTPOCTaTHUECKOM ToJie. TeopeMa o0 HUPKYJIALHUH.

8.CBs13b MeX Ay HAMPSHXKEHHOCTHIO U TOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue 1oysg. CWIOBbIE JUHUH. OKBHIIOTCHIIMAILHBIC
MIOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoduuku 6 JJ1eKmpu4ecCKom noie

1. DOnexrpuueckuil AUNOIb. JIUMOIBHBIA MOMEHT.

2. DuexTpudeckKoe mose B AudeKTpuke. [lonspusanus 1uaneKkTpuka.

3. Bektop snexkrpuueckoro cmereHus. [ludnexTpuyeckas MPOHHUIIAEMOCTh BEIECTBA.
Teopema ["aycca aJist AMIEKTPUKOB.

4. VYcnoBus Ha TpaHMIIE pasjelnia AByX AUAJIEKTPUKOB.

5. DNeKTpOeMKOCTh YEAUHEHHOTO MPOBOIHUKA.

6. Konznencarop. DIEKTPOEMKOCTh IUIOCKOTO, CGHEPUYECKOr0 M IMIMHAPHUECKOTO
KOH/JIEHCATOopa.

7. CoenvHeHHE KOH/IEHCATOPOB.

8. DHeprus 3apsHKEHHOTO KOHAECHcATOpa. [IIOTHOCTD SHEPTUH DIEKTPUIECKOTO TTOJIS.

9. BxitoueHue KOHIEHCATOpa B AJIEKTPUUECKHUE LIETIH.

Iocmoannwlit 31eKmpuyecKuii moK

1. Ounekrpuueckuii Tok. IInoTHOCTH TOKA. Y paBHEHNE HENTPEPHIBHOCTH.

2. 3axon Oma B nuddepenunanbaoi hopme.

3. 3axon Oma B MHTErpaibHON (GopMe U OAHOPOJHOTO YYacTKa LEnH. DIEKTPHUECKOe
HarnpsKeHue.

4. ComnpotuBieHue npoBogHuka. CoelMHEHUE COTPOTUBIICHUM.



3akoH OMa AJ11 HEOJTHOPOAHOT O yuyacTka nenu. Croponnue cuisl. D/1C.
[TpaBuna Kupxroda s pacuera pa3BeTBICHHBIX IIETICH.

Pabota u Mo1HOCTH 371eKTprUYecKoro Toka. 3akoH Jlxoynsa-JIenna.
[TepexoaHble MpoLecChl B LENH ¢ KOHJIEHCATOPOM.

NGO

Maznummnoe none u INEKMpomasHumHan um)ykuuﬂ

1. Enunas npupoja 3JeKTpUYECKOr0 U MarHUTHOTO TOJISL.

2. VcTOYHMKHM MarHMTHOTO 1OJIsl. MarHUTHOE IOJIE ABMKYLIETOCS 3apsAaa U MPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloToxk M UMPKYIALMS BEKTOpa WHAYKIUH MarHUTHOro mons. Teopema [aycca u
TEOopeMa O LUPKYISILHH.

4. Cuna Jlopenua. /[BuxeHue 3apsyKEHHOW 4acTULIBI B MATHUTHOM I10JIE.

5. Cwuna Amnepa.

6. MarnuTHOe mose B BemecTBe. HaMarHmueHHOCTb.

7. HanpskeHHOCTb MarHMTHOro TMoJis. MarHuTHas TPOHUIIAEMOCTb  BELIECTBA.
JlnamarseTuky U mapaMarHeTHKH.

8. ®eppomarHetuxu. Pusnueckas npupojaa peppomarieTusma.

9. 3akon onexktpomarHuTHOM wuHAyKuu Dapanes. IlpaBuno Jlennma. Buxpesoe
JJIEKTPUUECKOE MOJIE.

10. SBnenue camomHaykuuu. MuaykTuBHOCTh. CoNlEHOUA.

11. Dneprus KOHTypa ¢ TOKOM U MarHUTHOTO I1OJISL.

dnekmpuueckue Ko1e0aHUA U NEPEeMEHHbLIL MOK

KonebarenbHblil KOHTYp. MeXaHH3M BOZHUKHOBEHHUS AIICKTPUUYECKHUX KOJICOaHUIA.
OHeprus 3J1eKTPUIECKUX KOIeOaHUH.
3aryxaroiue Kojaebanus. XapakKTepUCTHKHU 3aTyXaroluX KOJIeOaHUH.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYpE.

5. BriHyXIeHHble koneOaHus. BekTopHas nuarpamma HampspkeHHi. Pe3zonanc Toka.
Pe3onancHas yacTora.

6. CoortHomenne (a3 MEXIy BHEIIHUM HANpsHDKEHUEM, CHIIOW TOKAa W HANpSHKEHHEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. IlepemenHwlii TOK. VHAyKTUBHOE U  €MKOCTHOe comportuieHue. IlomHoe
COIPOTHBIICHHUE LIENH NTPH IEPEMEHHOM TOKE.

8. eiicTByrone 3HAUYEHUS CHJIBI TOKAa M HAmpspKeHUs. MOIIHOCTh MPH MEPEeMEHHOM
toke. KoaduuueHnt MomHocTH.

NS

3Jl€Kmp0Ma2Humele 60JIHbl

1. Cucrema ypaBHeHuii MakcBemia Kak 0000LIeHHE pPa3pO3HEHHBIX  SBJICHUH
ANEKTPUYECTBA U MATHETHU3MA.

2. CgaoiicTBa ypaBHeHuit MakcBenna. [Ipenckazanue cyiiecTBOBaHHS 3JIEKTPOMAarHUTHBIX
BOJIH.

3. BonnHoBoe ypaBHeHue. CKOpPOCTh pacHpOCTpaHEHUS BOJHBI M  IOKa3aTesb
MIPEJIOMIIEHUS CPEJIBI.

4. Tlnockast >I€KTpOMarHUTHAs BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DHeprus v UMITYJIbC 3JIEKTpOMarHuTHOU BosiHbL. Bektop [loitHTHHra. IHTEHCHBHOCTS.

6. Ilkana 3neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcrecTBeHHBIN U MOJIAPU30BaHHBIN cBeT. Buapl nomspuszanuu. CTeneHb Noaspu3aiu
YaCTUYHO IOJIAPU30BAHHOIO CBETA.

8. 3axon Maioca.

9. Tonspuzauus mnpu OTPAKEHUH U TIPEIOMIICHMM CBETa Ha TpaHUIE paslena
JIUAIIEKTPUKOB. YToa bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukous.



11. OnTuyecku akTUBHBIE BEUIECTBA. BpallleHHe TJIOCKOCTH MOJISIpU3AllMU CBETa MpHU
MIPOXOKJICHUH Yepe3 ONTHYECKU aKTUBHYIO CPEIy.

Humeppepenyus ceemosuix eonn

1. Tlomsartme wuHTepdpepeHunu. [lpuHIMI Cynepno3WUIUM JUIS  CBETOBBIX  BOJIH.
Ha0moraeMble 1 HEHAOII01aeMbIE BETUIHHBL.

2. KorepentHsle W HeKOrepeHTHbIe BOJNHBL CIIOKEHHE WHTEHCHBHOCTEH B Ciydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHuUi.

3. VYcnoBusi ycuieHHMs W OCNabNeHHs CBeTa B 3aBUCHMOCTH OT pasHocTH (a3
UHTEPPEPUPYIOIINX BOJIH.

4. Onrtuveckuil myTh CBETOBOTO Jiyda. CriocOOBI N3MEHEHUS ONTHYECKOTO ITyTH CBETOBBIX
BOJIH.

5. CBs3b ONTUYECKON PAa3HOCTH X0/ JABYX BOJH C Pa3HOCTHIO (a3. Y CIOBHA MaKCUMyMa
¥ MUHUMYMa HHTEP(EPEHIINN B 3aBUCIMOCTH OT ONITHYECKOM Pa3HOCTH XO/a.

6. Cxema lOnra. YcnoBus HaOmoneHuss uHrepdepeHunu. KoopaumHaTel CBETNIBIX U
TEMHBIX 10JIOC Ha 3KpaHe.

7. BpemeHHas ¥ IPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

8. MHutepdepeHius B TOHKUX IUICHKAX B OTPAKEHHOM M MTPOXO/SIIEM CBETE.

9. Cxema ansa HabmoneHus kosier, HproToHa. Panuychl CBETIIBIX M TEMHBIX KOJ€ll B
OTPaXEHHOM M IPOXO/ISIIEM CBETE.

ugppakuyus u oucnepcusa ceemosvix 011

1. SBnenune nudpakuumu. OcoOeHHOCTh AM(pPaKIMKU CBETOBBIX BONH. Judpakuus
Openens u Opaynrodepa.

2. Ipunuun Itoiirenca-®penens. YnpouleHHe BBIUUCIEHUI C MOMOIIBI0 BEKTOPHOU
JUarpamMmabl.

3.  udpakuus Openens Ha KpyrioM oTBepcTUd. 30HbI PpeHerns.

4. Judpakuus @payHrodepa Ha y3KOH NPSIMOIMHEHHON IIEIH. Y CIOBUS MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTHKU IU(PAKIMOHHON PpEIIETKH.
VYcoBUs I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3penaromas ClioCOOHOCTh TUPPAKINOHHON PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON pELIETKE.

8. ®usnveckue MPUHIIMITEI TOJIOTPAPHH.

9. Mucnepcus ceera. HopmasnbHas u aHOMallbHasi TUCTIEPCHSL.

10. BomHoBoit maket. dazoBas v rpyImoBasi CKOPOCTH BOJIHBI.

Keanmoean npupooa uznyuyenusn

TennoBoe n3mydeHne abCoMOTHO YepHOTO Tena. 3akoH Ctedana — bonpimana.
3akoH cMemeHus Buna. ['unoresa Ilnanka.

OHeprus U uMnysbc GoroHa. /laBneHue ceera.

dotoadpext. 3akons! poTordpdexra. Kpacnas rpanuna dporosddexra.
®opmyna DiHIITEeHHA. PenaTHBUCTCKUNA U HEPETSTUBUCTCKUI POTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHUE.

Opdext Komnrona. ®opmyna Komnrona.

KopnyckyisspHO-BOITHOBOM Ayalll3M CBETA.

N~ WNE

nemenmol KBAHM OGO MEXAHUKU

1. BoaHOBBIE CBOMCTBA YaCTHII.
JnuHa BosiHbl 1e bpoiins. DkcnepruMeHTalIbHOE MOATBEPKICHHE.
3. Ipunuun veonpeaenennoctu I eitzen6epra. COOTHOIIEHNE HEOTIPEIEICHHOCTEH.

o



No ok

agrwpnE

NoabkowhE

1.
2.
Depmu-/1
3.
4.
5.

BonnoBas pyHKIus 1 ee cBoiCTBA.

OcHOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHnue [Ipénuurepa.

Yacruua B noTeHIHaIbHON siMe. KBaHTOBaHUE 3HEPTUH.

[TpoxoskaeHue yacTUIIbl Yepe3 MoTeHIMaNbHbIN Oapbep. TyHHENnbHbIN YPQEKT.

Teopus bopa u uznyuenue amomoe

[TnaneTapHas MoJIeIb aTOMA.

IToctynatel bopa.

W3nydyenune atomMa BOJopojia ¥ BOJIOPOIOTIOIOOHBIX CUCTEM.
Crnexrpanbnbsie cepuu. opmyna banbsmepa.

CnekTpbl MHOTOJICKTPOHHBIX aTOMOB. 3aKOH Mo31u.

Amom ¢ mouxku 3penHus K8AHMOBOU MEXAHUKU

KBaHTOBBIE unCIIa, XapaKTEPU3YIOLIUE TI0J0KEHUE DIIEKTPOHA B aTOME.

KBaHnTOoBanue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

CnuH snextpona. [1oJIHbBII MOMEHT 3J€KTpOHa.

Cxema 3HepreTndyeckux ypoBHEHR aToma BOJOpPOa.

[TpaBuiia oTO0pa npy aTOMHBIX MEPEX01aX.

3ar0HEHHUE JIEKTPOHHBIX 000JI0UEK B MHOTOJIEKTPOHHBIX aToMax. [Ipunmun [Maymnu.

Keanmosas cmamucmuka u 3ﬂel<mp0npoeoduocmb maepdbtx meii

[TpuHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

bozonsl u depmuonbl. Tpu BHIa CTAaTHCTUKH: Kiaccudeckas, boze-DWHITeiHa u
Hpaka.

CBOOOIHBIE PIEKTPOHBL. DHeprus OepMmu.

30HHas TEOPUS TBEPABIX TEIL.

DJIEKTPONPOBOJIHOCTh  MOJYIPOBOJHUKOB.  3aBUCUMOCTb  IPOBOJUMOCTH  OT

TeMIEepaTyphl.

6.
7.
8.

NoabkowhE

1.

CoOcTBeHHas U MpPUMECHas MPOBOJUMOCTb MOJTYITPOBOIHUKOB.
DNEeKTPONPOBOJHOCTh METAJIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIIEPATYPHI.
SBnenue ceepxnpoBoaumocTu. KBaHTOBas TEOpHs CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepHuvle peaKyuu

SBnenue pannoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacmaja.
PannoakTuBHBIE PSAABI.

CocraB 1 XapaKTEpUCTUKU aTOMHOTO si/ipa. SaepHble CUIIBL.

KanenbHas u obosoueunas mozenu siep. Paanyce sapa.

Macca u sHeprus CBs3HU sapa. Y IejIbHasi JHEPrusl CBA3H.

SnepHble peakuun. DHEPrus ACPHOU pEeaKIH.

Snepnas >HeprerTuka.

Ocobennocmu paouoaKmusHvlX pacnaoos

ypaBHCHI/IC H SHCPIreTUYCCKOC YCJIOBHUC O-pacliaaa. CBs3b OHEpPIrun Ol-4aCTUlbl C

NnepruoaoM Iojrypacmajia.

2.
3.
4.
5.

TynnensHbIN 3P PexT npu o-pacnage. CiekTp o-4acTHIL.

XapakTtep CreKTpa y-u3ayueHuUs.

[Iponecchl B3aUMOJIEUCTBUS Y-KBAHTOB C BELIECTBOM.

3aBUCHMOCTh WHTEHCHUBHOCTHU Y-M3JTy4€HHUs OT TOJIIMHBI c1os BemiecTBa. CpaBHEHHE

MPOHUKAIOIIEH CIIOCOOHOCTH PA3IUYHBIX BUI0B H3IIyUCHHS.



6. Tpu Buzpa B-pacnana. DHepreTHUecKuil criekTp B-dacTuil. I unoreza HEUTPUHO.
7. 3akoHBI cOXpaHeHUs NpH B-pacnaze. Jlentonsl. JlenToHHbIH 3aps.



[Mpuioxenne 2.

OHEHO‘IHLIB cpeacrea AJis MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranum

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yiabTaThl 00ydeHUS

O1eHOYHEIE Cpe€acTBa

OIIK-1 Criocoben IMPUMCHATH €CCTCCTBCHHOHAYYHBIC U O6HIGI/IH)K€H€pHI)Ie 3HaHUWA, MCTOABI MATCMATHYCCKOI'0 aHAJIM3a U MOJACIIMPOBAHNA B
HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1

—  Pemaer CTaHJapTHBIC
npodeccroHaIbHbIC 3a/1a4U C IPUMEHEHHEM
OOLIEMH)KEHEPHBIX 3HAaHUI

IlepeyeHnb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:
1 cemecTp

1. KunemaTuka moctymnaTtenbHOro ABrkeHus. [loHsTHE pannyc-BeKTopa, CKOPOCTH U
yckopenusi. Hauanbnsie ycnoBus. [IpsiMas u oOpaTHast 3aa4u MEXaHUKH.

2. WuepumanbHble cucteMbl oTcyeTa. [loHsATHE Cuitbl, Macchl U uMItylbca. OCHOBHOU
3aKOH IMHAMUKHU MOCTYNATEIbHOTO IBUKEHUS.

3. 3akoHBl COXpaHEHHs B MeEXaHHKe. 3aMKHyTas cHucTeMa. 3aKOHBI COXPAaHEHUS
AMIYJIbCa 1 MOMEHTA UMITYJIbCA.

4. ]JIBa cmocoba omucaHus B3auMOJAEWCTBUA. JIBM)KEHHE YacTHUIIBI B OJHOMEPHOM
cTarmoHapHOM 1osie. CBs3b MEXIY CUJION U MTOTEHITUATBHON SHEPTHEH.

5. OOmiee moHSATHE O BONHAX. XapaKTEepUCTUKH Oerymieil BoiHbL. BomnHoBOe
YpaBHEHUE TIJIOCKOW BOJIHBI.

6. Iloctynarel DiiHiTeliHa. 3aMe/ieHne BpeMeHH. JIopeHIIeBO coKpalleHne AJIUHBI.
PenstuBucrckue nuBapuanTel. IHTEpBAI.

7. MakpocucteMa. MUKPOCOCTOSTHUE U MaKpOCOCTOSIHUE cUCTeMbl. CTaTUCTHYECKUIA
noaxo. [ToHsTHE BEpOATHOCTH U CPETHEN BEJTUYMHBI.

8. ®DyHKIus pacmpeseneHus clydaiiHOW BenuuuHbL. PacrpeneneHue MOIEKyNl IO
MIPOEKLHSM CKOPOCTEH.

9. Mogens wuneanpbHOro Trasza. JlaBleHWe © TeMmIeparypa C TOYKH 3PEHHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU. Y PaBHEHUE COCTOSIHUS MICAIBHOTO ra3a.




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl 00ydeHUS

OneHouHble CpeaCTBa

10. IIpoGiema HEOOPAaTUMOCTH TEIUIOBBIX MPOIECCOB. DHTPONHS CUCTEMBI U €€
cBoiictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MakpococTossHusd. CyTrb HeoOpatumocTu. CTaTUCTUYECKUI
cMbIci 3HTponuu. Popmyia bonbsimana.

12. T'paHu1Ipl IPUMEHUMOCTH MOJIEIIH UACAIBHOTO ra3a. Y paBHeHue Ban-nep-Baanbca.
N3oTepmbl peasibHOTO rasa.

HepequL TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHY.

2 cemecTp

1. Cunpl B3auMOAEHUCTBUS B IPUPOAE. DNEKTpocTaTnuyeckoe noje. 3akoH Kyiona.
HanpspkeHHOCTB 21eKTpocTaTHuecKoro nois. [Ipunnun cynepnozunuu.

2. [Torenuman.  Teopema 0  HHUPKYISIUMM  BEKTOpa  HAIPSHKEHHOCTH
NMEKTPOCTATUYECKOTO MOJIsl. CBA3b MEXKAY HANPSKEHHOCTHIO U NOTEHLUAIOM.

3. Onextpuueckuid Tok. [IMOTHOCTH TOKa. YpaBHEHNE HENPepbIBHOCTH. 3akoH OMa
B 1 depennnansHoi Gopme.

4. Enunas npupoaa 31€KTpUYECKOro M MarHuTHoro nois. [lone nBkymierocs
3apsga. [IpuHIun cyneprno3unuy MarHuTHeIX nosnen. 3akod buo-Casapa.

o. [ToTok m nMpKyIAIMsA BEKTOpAa MHAYKIIMKM MarHUTHOro noiisd. Teopema I'aycca u
TEOpeEMa O HUPKYJISALUH.

6. 3akoH anexkTpoMarHuTHON uHAyKuuMun Papanes. I[Ipasuno Jlenna. Buxpesoe
JJIEKTPUUYECKOE TIOJIE.

1. Cucrema ypaBHeHuHi MakcBenga Kak 0000IIeHUE pa3pO3HEHHBIX SBICHUM
AJIEKTpUYECTBA U MarHeTu3ma. MaTtepuaibHble ypaBHEHUS.

8. CsoiictBa  ypaBHeHnid  MakcBemta.  llpenckazanme — cyliecTBOBaHUS
AJIEKTPOMArHUTHBIX BOJIH.

9. CriocoObl mossipu3anuu ecrecTBeHHOro csera. Ilpusma Hukons. Bpamenue

MJIOCKOCTH MOJISIPU3ALIMK CBETA MPU MPOXOKICHUN YePe3 ONTHUUECKU aKTUBHYIO CPELy.
10. Illkama 5IeKTPOMArHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO JHAIla30Ha.




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl 00ydeHUS

OneHouHble CpeaCTBa

ITokaszaTens nperoOMIIEHUS CPEbI.

11. Cxema IOnra gns HaOmrogeHuss  uHTeppepeHIUU. BpemenHas wu
MIPOCTPAHCTBEHHAS! KOTEPEHTHOCTb.

12.  SBnenme mudpakuuu. Qudpakmus ODpenens u Dpaynrodepa. Ilpunnum
['oitrenca-Openens.

Ilepeyennb TeopeTHYECKUX BONMPOCOB K 3a4eTy:

3 cemecTp

1. TennoBoe wusnyuenue tena. 3akoH Credana-bonpivana. 3akoH cMeLIEHHUs
Buna. I'unioresa I1nanka.

2. ®oronsl. JlaBnenue ceera. KopnyckyssspHO-BOIHOBOM Jyalli3M CBETA.

3. BonnoBble cBoiicTBa yactuul. [[inuHa BosiHbI Ae bpoiins. DkcnepruMeHTalbHbIe
IIOATBEPKICHUS TUIIOTE3BI A¢ bporis.

4. [TpyHIMN HEONPEIEICHHOCTH. CootHotieHue HEONPENEIICHHOCTEN
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUs B KBAaHTOBOM MEXaHUKe.

5. dusnyeckoe UCTOJIIKOBaHUE BOJH Jie bpoiins. BonHoBas ¢yHKIMS 1 €€ CBOKCTBA.
[110THOCTB BEPOSATHOCTH OOHAPYKEHUS YACTHILIBI.

6. OcHoBHasl 3a7jaua KBaHTOBOM MexaHMKH. HecranmoHapHOe M CTallMOHAPHOE
ypasBHenue lpénunrepa.

1. [TpoxoxaeHne YacTUIlbl Yepe3 MOTEHIUANbHBIN 0apbep. TyHHETbHBIN 2P deKT.

8. IInanerapnas wmogens aroma. Ilocrymater bopa. KsanTtoBanme »sHeprum
BOJIOPOAOTIOOOHON CUCTEMBI.

9. VYpaBuenune Ulpenunrepa s aroma Boaopoja. KBaHTOBaHME MOMEHTa

uMmnyinsca. [IpaBuia otbopa.

10.  Coun snexktpoHa. KBaHTOBBIE YHMCIIa, ONMMCHIBAIOIINE COCTOSHHE JJIEKTPOHA B
atome. KpatHoCTh BBIpOXKI€HNA dHEpreTndeckux ypoHen. [Ipnanmn [Taymn.

11. IlpuHIUO TOXXIAECTBEHHOCTH OJWHAKOBBIX dYacTull. bBo3oHBI M (pepMHOHBI
KBanTOBBIE pacnpeneseHusl.




CTpyKTypHBIii

[Tnanupyemble pe3yiabTaThl 00ydeHUS

OneHouHble CpeaCTBa

JJIEMEHT
KOMITETEHIINH
12.  CBoboanble 371eKTpoHBI B MeTauie. DHeprus depmu. 30HHAs TEOPHs TBEPIBIX
Tell.
13. Macca u sHeprust CBSI3M aTOMHOTO S7pa. 3aBUCUMOCTh YACIbHON SHEPTHUs CBSI3U
oT MaccoBoro yucia. OdosoueqHas MOJeb spa.
14.  Tpwm Buna B-pacnaga. JuepreTndeckuii cnekTp B-uactuu. Helitpuno.
15.  Knaccudukanus snemeHTapHbIX yacTull. JlenTonsl. JlenToHHBIH 3aps.
16.  Anponsl. bapuonsslii 3apsa. KBapkoBas MoJielib aIpOHOB.
OIIK-1.2 —  IIpumenser METOIbI Ipumepot npakmuyueckux 3a0anuii:
MOJCIIUPOBAHUS. U MaTeMaTH4YecKOoro 1 cemectp
aHalM3a  JUI1  peuleHus  3ajad B

npodeccuoHaNbHON AeSITETbHOCTH

1. OpHopoaHblii cTepkeHb Maccoil M = 5Kr, pacloyO)KeHHBIH BEpPTHUKAIBHO,
MOXET BpaIlaTbCsi BOKPYT OCH, NMPOXOIALICH Yepe3 €ro BepXxHUM KoHel. B cpenuny
CTEpXHS Tomnagaer myias maccod m = 10r, JersAmas TOPU30HTAIBHO CO CKOPOCTBIO
v = 103 M/c, u 3actpeBaer B HEM. ONpenenTh KHHETHIECKYIO SHEPTUIO CTEPXKHS Cpasy
IocIIe yaapa.

2. Yactuma maccel my = 0,1 Kr, IBHKYIIAsICS CO CKOPOCTBIO v = 3 M/c, HCITBITAJIA
YIIPYroe COylapeHHe ¢ MOKOMBIIEHCS YacTULEd Macchl m, = 0,2 kr. OnpenenuTs Kakyro
KMHETUYECKYI0 DHEpPrui0 IMpHoOpena BTOpas 4YacTHIlA, €CIM IepBas OTCKOYMIIA 0]
IIPSIMBIM YIJIOM K CBOEMY II€pBOHAYaJIbHOMY HAIIPaBICHUIO.

3. PensITHBUCTCKHMI JJIEKTPOH HMMEET KHHETHYecKyro 3Hepruro T, = 0,34 MaB.
Onpenenurbs CKOpOCTb, C KOTOPOW OH JBHMXKETCS. CUMTATh 3HEPTUIO IOKOS DJIEKTPOHA
mec? = 0,511 M3B.

4. Ompenenutb CKOPOCTb MOJIEKYJI a30Ta, NPH KOTOPOH 3HaueHHe (QYHKLUUHU
pactipenenenuss MakcBemia npu temmepatrype T; = 400 K OyieT TakuM ke, Kak W JJis
temneparypsl T, = 500 K.

5. VYrnekucisli ra3 B KonuyecTBe v = 0,8 MoJiell HarpeBarOT U300apUUECKH Tak,
410 ero o0sEM yBenuuuBaerca B N = 3,1 pasza. Onpenenure U3MEHEHHE SHTPOIIMH B 3TOM
rporiecce.

6. HneanpHbIA OTHOATOMHBIN ra3 COBEPIIAET LIMKJI, COCTOSIINN U3 IBYX U30XO0p U




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl 00ydeHUS

OneHouHble CpeaCTBa

nByX u3orepM. HanbomnpIias 1 HauMeHbIIIas TEMIepaTyphl IUKIIA COCTaBISIOT T; = 400 K
u T,=300K, a nHaubospmuii o0beM B n =4,5 paza NpeBHIIACT HAUMCHBIIHM.
Omnpenenure k03P PUIKEHT MOIE3HOTO ACHCTBUS TAKOTO IIHKJIA.

2 ceMecTp

1. KsazgpaTHas mpoBoiOYHasi paMKa pacrojoKeHa B OIHOM IIJIOCKOCTH € ITTMHHBIM
IPSIMBIM IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapajuienbHbl IpoBoay. 1o pamke u npoBoxy
TeKyT oauHakoBbie TOKU | = 1 kKA. Onpenenuts cuity F, 1elCTBYIONIYIO HA paMKY, €CIIH
OmypKaiiiias K IpoBOly CTOPOHA paMKHU HAaXOUTCS Ha PACCTOSIHUM, PaBHOM €€ JJIMHE.

2. Koneb6arensuslit koHTYp uMeeT eMkocTh C = 10 Mx®, nHaykTHBHOCT L = 25
MI'H 1 akTHBHOE conpoTuBiieHHe R = 1 OM. Uepe3 ckoiabKko KosleOaHU aMIUIMTY 1A TOKA B
9TOM KOHTYpPE€ YMEHBLIUTCS B € pa3?

3. /lBa OECKOHEYHO JJIMHHBIX MPSIMBIX IPOBOJA CKPEIIEHBI MO MPSIMBIM YIJIOM.
ITo npoBogam TekyT Toku |1 = 80A u |, = 60A. Paccrosnue d mexxay mpoBogamu pasHo 10
CM. ONpEAEIUTh MAarHUTHYIO MHAYKLHIO B B Touke, OJMHAKOBO yAaJeHHOH OT 00OMX
MIPOBOJHHUKOB.

4. KoHIpsl 11enH, cocTosIEeN U3 MOCIeA0BaTeNbHO BKIOYEHHBIX KOHACHCATOPA U
akTUBHOTO conpoTtuiieHus R = 110 Om, mogcoeIuHIIN K IEPEMEHHOMY HAPSHKEHUIO C
aMITUTYAHBIM 3HaueHueM Up = 110 B. Ilpu 3ToM amMmiuTyna yCTaHOBUBIIETOCS TOKA B
uenu Iy = 0,50 A. Haiitu pa3sHocTh (a3 Mexay TOKOM U I0JaBa€MbIM HaIPSKEHUEM.

5. Ceer ¢ A =589 HM magaer HOPMaNbHO Ha AU(GPAKIMOHHYIO PEHIETKY C
nepuosrom d = 2,5 MkM, cozepxkaiyto N = 10000 mrpuxoB. HaiiTu yrioByio mupuHy
TU(PPaKLIHOHHOTO MaKCUMyMa BTOPOTO MOPSIKA.

6. [Iydok ecTecTBEHHOIO CBETa Naa€T HA CUCTEMY U3 JBYX IOCIIEI0BATEIbHO
PacroJIOKEHHBIX MOJIAPU3ATOPOB, YIOJI MEXAY IJIOCKOCTSAMHU IPOIYCKaHUS KOTOPBIX
coctasisieT 30°. KoaddunueHnt mornomeHus: mepBoro nosspusaropa cocrasiser 10%, a
Broporo — 20%. Kakas 4acTb MHTEHCHUBHOCTH CBETa NPOMIET 4Yepe3 3Ty ONTUYECKYIO
cucremy?

3 cemecTp




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl 00ydeHUS

OneHouHble CpeaCTBa

1. Yepnoe Tteno narpenu ot temmepatypsl 600K mo 2400K. Bo ckonbko pa3s
yBeJNMYWIAch O0Ias TeIyioBasi PHeprus, uzinydaemas teiaoM? Ha ckoiabko H3MEHHIIACh
JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAaKCUMYMYy OJHEPTUU HU3JIYYCHHS] M CHEKTPaIbHBIN
COCTaB U3ITyueHus?

2. OnpenenuTh HAUMEHBINWHN 3aJEPKUBAIOIINN TOTEHIMAN, HEOOXOIUMBIA IS
MPEKPALIECHUS SMUCCUH C TIOBEPXHOCTH (DOTOKATOMA, €CIIM OH OCBELIACTCS U3ITyYECHUEM C
JuinHOM BosHbl 0,4 MKM, a KpacHas rpaHuLa AJis MaTepuaia karoga pasHa 0,67 MkM

3. ®oton ¢ aneprueit 1 MsB paccesisics Ha cBOOOJHOM MOKOUBIIEMCS 3JIEKTPOHE.
Haiitu KMHETHYECKYIO SHEPTHIO JIEKTPOHA OTAAaud, €CJIU B PE3yJbTaTe PACCESIHUS IJTMHA
BOJIHBI ()OTOHA U3MEHMIIACh Ha 25%

4. Tlpu ABWMKCHWM YACTHIIBI BJIOJIb OCH X CKOPOCTH €€ MOXET OBITh OmpeselieHa C

TOYHOCTBIO (ommOKoW) 10 1 cm/c. HailTu HeompeeneHHOCTh KOOPAWHATHI, €CIH
yactuuel sBiseTcs: 1) anekTpoH, 2) apodunka maccoi 0,1r

5. CobcTBeHHast (PyHKIMS, OMMCHIBAIOIIAs COCTOSHUE MUKPOUYACTULBI B OECKOHEYHO

wn(x)=Csin@x

riyOOKOH MOTEHUMAIbHOW siMe MMpUHOM {, MMeeT BHJ I . Ucnone3ys
YCIIOBUSI HOPMUPOBKH, OIPEAEIUTH NOCTOSIHHYIO C.

6. BbruucnuTh paanychl MEPBBIX TpeX OPOUT IEKTPOHA B aTOME BOJIOPO/Ia

7. Haiitn HamOoJbIIyl0 M HAaMMEHbIYIO JJIUHBI BOJH cepuu llamena B cmekrtpe
u3nydeHuss Bopopoja. CpaBHUTH IOJSyYEHHBIE 3HAYEHUS C JUIMHAMU BOJH BUAMMOIO

W3JIy4CHUS
192
8. IlepBoHauanbHass Macca HW30TOMA HWpHIUS 77 paBHAa m = 5 T, MNEpUOL

nosypacnazna 75 cyrok. Onpeznenute, CKOJIbKO sA€p pacnagercs 3a 1 ceKyHAy B ITOM
npemnapare. CKOIbKO aTOMOB 3TOTO Iipenapara ocranercs yepe3 30 CyTOK U BO CKOJIBKO pa3
W3MEHHNTCS aKTUBHOCTD IIpenapara 3a 3T0 BpeMs?

9. B 1ieHTpe CONHIIA MPOTEKAST TEPMOSIIEpPHAs PEAKIIUs CHHTE3a TeJIHsl U3 BOJOPOAa, B
KOTOpPOM M3 YEeTBIpeX MPOTOHOB OOpasyercs s1Ipo He u 1pa MTO3UTPOHA. 3AMUIIUTE ITY
peakuuio. Kakue eme yactuiiel 00pa3yroTcst B Hel?
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10. Kakoe xommuectso U*> «BBIropaeT» 3a Toj B AEPHOM PEAKTOPE C IEKTPHUECKOI
MomtHocThio 1 I'BT u k.m.a. 38%? Cuurath, 4TO pacnan sjaep ypaHa Moj JEeHCTBHUEM
TEIUIOBBIX HEUTPOHOB MPUBOAUT K 00pa30BaHUIO M30TOINOB KceHOHa-141, cTpoHIMs-92 u
TPEX BTOPUYHBIX HEHTPOHOB.




