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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3acefaHuu Kadeapsl DOHU3MKU

IIporokom ot 20 . Ne
3aB. kadeapoit JAM. donrymux

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u oqoopena it peaymsanuu B 2027 - 2028
yueOHOM roy Ha 3aceqanuu Kadeapsl DU3HUKU

IIpoTtokon ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryumH

Pabouas nporpamMma nepecMoTpeHa, 00Cy>KeHa U 0100peHa s peanu3aruu B 2028 - 2029
y4eOHOM rofly Ha 3acenanuu kadeapsl DU3NKU

[IpoTtokon ot 20 . Ne
3aB. xadenpoii .M. Honrymmx

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u oqoopena it peaymsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu Kadeapsl DU3HUKH

IIpoTtokon ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryumH




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

LenssMu OCBOEHUS TUCITUTIINHBI «(DU3UKA» SBIISIOTCS: OBJIAICHHE 0a30BBIMU
3HAHUSAMHU OCHOBHBIX (DMU3UYECKUX 3aKOHOB U METOOB KJIACCUYECKON M COBPEMEHHOM
(U3UKH TS YCIIeTHOTO (hOPMHUPOBAHMS M Pa3BUTHUS 00MIECTIPOPECCHOHANTBHBIX 1
JIOTIOJTHUTEIBHBIX PO ECCHOHANBHBIX KOMIIETEHIIUN 10 BUAaM IPpodecCHOHaIbHOM
JESTEIILHOCTH B 00JIACTH MAIlIMH M TEXHOJOTHI 00pabOTKH METaJJIOB AaBICHUEM

2 MecTo qucHuILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumnnuna dOusmnka BXOJUT B 00s13aTENBbHYIO YacTh y4eOHOTO IIaHa
00pa3oBaTesIbHOI MPOrpamMMBbl.

JIig n3ydeHust IUCIUILUIMHBI HEOOXOIMMBbI 3HaHUsS (YMEHHUSI, BIAJACHHUS ),
c(hopMUPOBAHHBIE B Pe3y/IbTaTe U3YUCHUS TUCIUILINH/ PAKTHUK:

«Dwusukay, «Matematukay, «MHbopMaTHKa» Ha 6a3e cpemHero (IMOJHOT0) 001ero
o0OpazoBaHwUs.

3uanus (yMEHUs, BIaICHNUs ), TOTYYCHHBIE IPU U3yYCHUU JAHHON IUCIUTUTMHBI
OyayT HEOOXOANMBI AJIsi U3YUYCHUS JTUCIUILTUH/TIPAKTHK:

[IpuknanHas MexaHuka

MexaHuKa CIUTOIIHON Cpeabl

OCHOBBI TEXHOJIOTHUECKUX N3MEPEHUH B 00pabOTKe METAJIOB 1aBJICHUEM

DneKTpOTEXHUKA

Ou3uKo-XxuMu4eckas pasmepHas o0paboTka MaTeprasoB

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJibTaTe 0CBOEHMSI

JUCHUIIMHBI (MOAYJIs1) M INIAHMPYeMble Pe3yJbTAThl 00yUeHUst

B pesynbrare ocBOeHUS AUCUUIUIHHBI (MOAYTs) «Du3nKa» 00ydyaromuiics 10KeH
001a1aTh CIEeIYIOIMIMMHA KOMIETEHIIHSIMHU:

KOI[ HHIUKaTOopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

OIIK-1 Cnocoben NPUMCHATb CCTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KCHCpHLIe 3HaHHA, MCTO/bI
MATCMATHYCCKOI'0 aHaJIn3a U MOJCJIMPOBAHUS B HpOd)CCCI/IOHaHBHOﬁ JACATCIIbHOCTH,

OIIK-1.1 Pemraer cranapTHble mpodeccHoHaNbHBIE 331a4H ¢ IPUMEHEHUEM
O0IIEMH)KEHEPHBIX 3HAHUN

OIIK-1.2 [IpuMeHsieT MeTObI MOJAEIMPOBAHUS U MATEMATUYECKOT0 aHAJIN3a JJIs
peneHws 337124 B Ipo¢ecCHOHATBHOMN NesTeTLHOCTH




4. CTpyKTypa, 00bEM H COAEepKAHUE TUCUUIIMHBI (MOTYJIs1)

OO6mas TpyA0€MKOCTh AUCIHUIUIMHBI cocTaBisieT 10 3aueTHbIX equuun 360 akas. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 218,1 akan. yacos:
—aynutopHas — 210 akan. 4acos;

— BHeayauTopHas — 8,1 akaj. 4acos;

— camocTosiTeNbHas padota — 70,5 akas. 4acos;
— B hopMe IpaKTHUYeCKOi moAroToBku — 0 akas. yac;
— MOATOTOBKA K 9k3aMeHy — 71,4 akaj. yac

d)opMa aTTeCTalluu - 5K3aMCH

Pasnen/ rema
JUCIUIIIINHBI

Cemectp

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

11a0.
3aH.

Jlexk.
3aH.

HPaKT.

CaMocrosTenpHas

paboTta cTyneHTa

Bun
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyILero
KOHTpOJIS
yCIIEBa€MOCTH U
MPOMEKYTOUHOMN
aTTeCTaluu

Kon
KOMIICTCHI[AH

1. Mexanunka

1.1 Kunemaruka
TIOCTYTATEIEHOTO 1
BpAaIlaTEILHOTO JIBIKEHUS

- IOATOTOBKA K
CEeMUHAPCKOMY U
MPaKTHIECKOMY
3QHATHIO
(npopaboTka
JICKIH);

- peueHne
WHIUBHIYaIbHBIX
3ajad;
CaMOCTOSITEIIBHOE
U3yUcHUE
yueOHOH 1
Hay4YHOMU
JIMTEPaTypHl;

- cemuHap Ne 1;

OIIK-1.1,
OIIK-1.2

1.2 lunamuka
MOCTYNATEIBLHOTO U
BpaIIATEIbHOTO JABHIKCHHUS

- MOATOTOBKA K
J1a60pPaTOpPHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY

3aHATHIO
(nmpopaboTka
JIEKIIHAHN);

- IOATOTOBKA
oT4era no
n1ab0opaTopHBIM
paboram;

- perieHne
WHIUBHIYaIbHBIX
3ajad;
CaMOCTOSTENBEHOE
U3ydCHHE
yueOHOH n
Hay4HOU
JUTEPaTypHI;

- maboparopHast
pabora Ne 4;
- cemunap Nel;

OIIK-1.1,
OIIK-1.2




1.3 3akoHBI COXpaHEHUs B
MEeXaHHKe

- MOJrOTOBKA K
nabopaTopHOMYy,
CEMHUHAPCKOMY U
MIPAKTHIECKOMY

3aHATHIO
(mpopaboTka
JIEKINH);

- OATOTOBKA
oT4eTa 0
1a00paTOPHBIM
pabotam;

- pereHne
VHIUBHIYaJbHBIX
3ajad;
CaMOCTOSITEIbHOE
U3y4eHue
yueOHOM U
HayYHOU
JIUTEPATypHI;

- cemuHap Ne2;

OIIK-1.1,
OIIK-1.2

1.4 PensatuBucTckas
MeXaHnKa

- MOJTOTOBKA K
MPAKTHIECKOMY
3aHATHIO
(mpopaboTka
TeKIni);

- perieHne
VHIUBHYaJbHBIX
3ajad;
CaMOCTOSTENBHOE
U3y4YeHue
yueOHOi u
HAyYHOU
JIUTEPATypHI;

OIIK-1.1,
OIIK-1.2

1.5 Mexannueckue
K0JIEOAHHS U BOJIHBI

- MOJTOTOBKA K
J1a00paTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY

3aHATHIO
(mpopaboTka
TeKInh);

- IOATOTOBKA
OT4eTa 0
nabopaTopHbIM
pabortam;

- pereHue
VHIUBHIYaTbHBIX
3ajad;
CaMOCTOSITENbHOE
U3ydCHHE
yueOHOi n
Hay4YHOU
JIUTEPaTypBhl;

- mabopaTopHbIe
pabotsr Ne 5
- cemuHap Ne 3;

OIIK-1.1,
OIIK-1.2

HUroro mo paznery

13

18

12

2. MonekynsipHasi pu3nKa u
TEPMOJIMHAMHUKA

2.1 MonexkynsipHO-
KHHETHUYCCKas Teopm] u
OCHOBBI CTaTHCTHYECKON
(busuku

3,5

- [TogroroBka x
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTUYECKOMY
3aHATHIO;

-mabopaTopHast
pabota Ne 11;
-cemuHap Ne 4

OIIK-1.1,
OIIK-1.2




-IIOATOTOBKA
OT4YeTa TI0
nabopatopHoOr
pabore;
-pemeHue
VHIUBHIYJbHBIX
3aa4;
CamocrosTenpHoe
n3ydeHue
y4ueOHOM 1
HAY4YHOU
JIUTEPATypHhI,

2.2 TepMouHaMuUKa

- MMOATOTOBKA K
n1abopaTopHOMY,
CEMUHApCKOMY U
MPAKTHIECKOMY

3aHATHIO
(mpopaboTka
JIEKINH);

- MOJITOTOBKA
oryera 1o
nabopaTopHbIM
pabotawm;

- perieHue

WHIUBUYaTIbHBIX

3aj1a4;

CaMOCTOSITENBHOE

n3ydeHue

yueOHOM U

HAY4YHOU
JUTEPATypHI;

- mabopaTopHsbIe
paboter Ne 14
- cemuHap Ne 5;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

10

7,5

3. DneKkTpoMarHeTusm

3.1 DnexTpocTaTuka

- MOJTOTOBKA K
n1a00paTopHOMY,
CEeMHUHApCKOMY U
MIPaKTUYECKOMY
3aHATHIO
(mpopaboTka
JISKITNi);
- IOATOTOBKA

OTYeTa 10
1a00paTopHBIM

paboTam;

- peleHue
WH/IMBUIYy AJTbHBIX
3a1ay;
CaMOCTOSITENEHOE

U3yueHHe

yueOHO u

Hay4HOU

JUTEPATYPHI;

- nabopaTopHas
padorta Ne 21
- cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2

3.2 T1oCTOSIHHBIN TOK

- MOJTOTOBKA K
n1a00paTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHITHIO
(mpopaboTka
JIEKITHH);

- TabopaTopHast
pabora Ne 24
- cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2




- MOJIrOTOBKA
oT4eTa 1o
n1abopaTopHBIM
paborawm;

- perieHne
WHIUBHIYaTbHBIX
3aj1ad;
CaMOCTOSITETBHOE
H3y4YeHHUe
yueOHO# 1
Hay4YHOU
JTUTEPaTyphI;

3.3 MarauTocTaTruka

18

- MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHIO
(npopabotka
JISKIINAHN );

- MOJITOTOBKA
oTyeTa 1o
11a00paToOpHBIM
paborawm;

- perieHne
WHTUBHY AITbHBIX
3aj1ad;
CaMOCTOATETbHOE
H3y4YeHHUe
y4eOHOit 1
Hay4YHOU
JUTEPaTypHI;

- cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

3.4 DnexTpoMarHuTHas
WHAYKIMSL.
DNeKTpOMarHuTHHIE
konebanus. [lepemeHHbIN
TOK

2,9

- IOATOTOBKA K
1a00PaTOPHOMY,
CEeMHUHAPCKOMY U
MPAKTUIECKOMY
3aHATHUIO
(mpopaboTka
JICKIHIA);

- MOJrOTOBKA
oT4era no
n1abopaTopHBIM
paborawm;

- pereHne
WHIUBHIYITBHBIX
3amad;
CaMOCTOSITEIIEHOE
H3yYCHUEC
y4eOHOIt 1
Hay4YHOU
JTATEPATYyPHI;

- naboparopHas
paborta Ne 28
- cemuHap Ne §;

OIIK-1.1,
OIIK-1.2

HWroro no pazneny

16

18

12

12,7

HUroro 3a cemectp

36

36

36

32,2

OK3aMCH

4. BoiaHOoBas onTHKa

4.1 DneKTpoOMarHuTHOE
rojie. DJIEKTPOMarHUTHbIE
BOJIHBL. BosHOBast mpupona
cBerTa.

- MOJITOTOBKA K
CEMHHAPCKOMY H
MPaKTUYECKOMY
3aHATHIO
(mpopaboTka

- cemuHap Ne 1;

OIIK-1.1,
OIIK-1.2




JIeKIUH);

- perieHue
WH/IMBUIYy AJIbHBIX
3aj1a4;
CaMOCTOSITEIbHOE
u3yyeHHe
yueOHO u
Hay4HOU
JUTEPATYPHI;

4.2 B3auMoIefiCTBHE CBETA
¢ BemectBoM. [lonspuzanus
cBETa

- MOATOTOBKA K
n1a00paTopHOMY,
CEMUHApCKOMY U
MPAKTHIECKOMY

3aHATHIO
(mpopaboTka
JIeKIHH);

- MOJITOTOBKA
OT4YeTa 10
nabopaTopHbIM
pabotawm;

- perieHue
WHIUBUYaTTbHBIX
3aj1a4;
CaMOCTOSITENBHOE
u3ydeHue
yueOHOM U
HAY4YHOU
JIUTEPATyPHI,

- cemunap Ne 1;

OIIK-1.1,
OIIK-1.2

4.3 Nnrepdepenius cBeTa

- MOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
NPAKTHYECKOMY

3aHATHIO
(mpopaboTka
TeKIni);

- IOATOTOBKA
OT4YeTa 110
nabopaTopHbIM
pabortam;

- pelieHue
VHIUBHIYaTbHBIX
3amad;
CaMOCTOSITENbHOE
U3ydCHHE
yueOHOI 1
Hay4YHOU
JIUTEPaTypHI,

- maboparopHast
paborta Ne 32
- cemuHap Ne 2;

OIIK-1.1,
OIIK-1.2

4.4 Nudpaxuus ceera

4.3

- IOArOTOBKA K
nabopaTopHOMY,
CEMHUHApCKOMY U
MPAKTHIECKOMY

3aHATHIO
(npopabotka
JIeKIHHN);

- IOATOTOBKa
oryera o
1abopaToOpHEIM
paborawm;

- peleHue
VHIUBHY JIbHBI

- JabopatopHast
pabora Ne 34
- cemuHap Ne 2;

OIIK-1.1,
OIIK-1.2




X 3ajau;
CaMOCTOSITETIbHOE
H3y4YeHHE
yueOHOIl u
Hay4yHOU
JIUTEPATypPHI;

Uroro no pazneny

14

10

18

18,3

5. KBanToBas onTuka

5.1 KBanToBas ontuka.
DKCIEpUMEHTAILHOE
MOJITBEPKJCHNE KBAHTOBOM
NPUPOJIBI CBETA

51

- MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPaKTUYECKOMY
3aHSATHIO
(mpopaboTka
JICKITHIA);

- MOJrOTOBKA
oT4era 1o
11a00paTopHBIM
paborawm;

- peleHne
WHJIBHIYaTbHBIX
3amad;
CaMOCTOSITETbHOE
U3y4YeHHe
y4eOHOit
Hay4YHOM
JIUTEPATYPHI;

- naboparopHas
pabota Ne 36
- cemuHap Ne 3;

OIIK-1.1,
OIIK-1.2

Uroro no pazneny

51

6. KBantoBas dusuka u pusuka
aroma

6.1 DaeMeHTBI KBaHTOBOM
MEXaHUKHU

- MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
IPAKTUICCKOMY
3aHATHUIO
(npopabotka
JICKIHIA);

- MOJrOTOBKA
oT4era no
n1abopaTopHBIM
pabotawm;

- peleHue
WHIAWBUAYAJIBHBIX
3amad;
CaMOCTOSITETIbHOE
U3yYCHUE
y4eOHOIt 1
Hay4YHOU
JTUTEPATYPHI;

- mabopaTopoHast
pabota Ne 42

- cemuHap Ne 4;

OIIK-1.1,
OIIK-1.2

6.2 dusnka atoma

- MOJITOTOBKA K
1a00PaTOPHOMY,
CEeMHUHAPCKOMY U
IIPAKTHYECKOMY
3aHATHIO
(mpopaboTtka
JIEKINHN);
- MMOATOTOBKA
oT4eTa mno

- 1abopaTopHas
pabota Ne 42
- cemuHap Ne 5;

OIIK-1.1,
OIIK-1.2




n1a00paTOPHBIM
paborawm;
- peleHue
WHIUBHY AITbHBIX
3amad;
CaMOCTOSITETbHOE
H3ydeHUe
y4aeOHOU 1
Hay4HOU
JTUTEPaTypPhI;

6.3 DneMeHTB! PU3UKH
TBEPJOro Terna.

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPAKTHYECKOMY

3aHITHIO
(mpopaboTka
JICKIHH);

- IOJTOTOBKA
oTYeTa 1o
11a00paTOPHBIM
paborawm;
CaMOCTOSITEbHOE

U3yueHHe
y4eOHOM 1
HAyJHOU
JIUTEPaTypHI;

- cemuHap Ne 5;
- maboparopHas
pabora Ne 44

OIIK-1.1,
OIIK-1.2

Uroro no pazneny

12

12

10

7. ®uznka sapa v IEeMEHTAPHBIX
JaCTHIL

7.1 ®u3MKa aTOMHOTO S/1pa.
PanuoaxkTuBHOCTH

4,9

- MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MIPAKTUYECKOMY
3aHATHIO
(mpopabotka
JIeKIni);

- MOATOTOBKA
oTYeTa 1o
11ab0OPaTOPHBIM
paboTtawm;

- peleHue
HHIUBUYATbHBIX

3amad;
CaMOCTOSITETIbHOE
U3ydeHUe
y4eOHOM u

Hay4HOU

JTUTEPATYPHI;

- 1abopaTopHas
pabora Ne 51
- cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2

HUroro no pazngeny

4,9

HUroro 3a cemectp

34

34

34

38,3

OK3aMCH

Hroro o aucruminae

70

70

70

70,5

OK3aMCH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanmu3anmy pa3TUUHBIX BHIOB Y4€OHOH paboThl Hanboaee 3G GeKTHBHBIE
pe3yIbTaThl OCBOSHUS TUCIUIUTHHBI « DHU3HuKa» Tal0T TpaJAULMOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTUH, TEXHOJIOTHH MPOOJIEMHOT0 00YUYCHHUS, HHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE 00Pa30BaTeNIbHBIC TEXHOJIOTHH.

1. TpaguumoHnHbIe 00pa30BaTENbHBIC TEXHOJIOTHHA OPUEHTUPYIOTCS] HA OPTaHU3AIHIO
00pa3oBaTeNLHOTO MpPOIIecca, MPEANOIAralyo IPIMYIO TPAHCISIIHIO 3HAHUH OT
npenoaaBaTesis K CTyIeHTY (IPeUMYIIECTBEHHO Ha OCHOBE 00BICHUTEIBHO-
WUTIOCTPATUBHBIX METOI0B 00yUeHHUs). YueOHasl 1eATeNbHOCTh CTYACHTa HOCUT B TAKUX
YCIIOBUSIX, KaK IMPaBUIIO, PEIPOAYKTUBHBII XapakTep.

@®opMbl yueOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIA:

Nudopmannonnas nekuus - mocjae10BaTeIbHOE H3I0KEHHE MaTepraa B
JTUCIUIUIMHAPHOM JIOTHKE, OCYILIECTBISIEMOE PEUMYILIECTBEHHO BepOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpeToIaBaTelIs).

CemuHap — 6ecenia mpernoiaBatesisi U CTyIEHTOB, 00CYX/IeHUE 3apaHee
MOJIFOTOBJICHHBIX COOOIIEHUH IO Ka)KJJOMY BOIIPOCY IUIaHa 3aHATHUS C €IUHBIM ISl BCeX
NepeyHEM PeKOMEHIyeMOil 00513aTeNbHON U TOMOIHUTEILHON TUTEPATyPHI.

[IpakTuueckoe 3aHATHE, MOCBAIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUHN 1 HABBIKOB
0 MPEATI0KEHHOMY aJITOPUTMY.

JlaGopaTopHas paboTa — opraHu3aius yaeOHOU padOTHI C pealbHBIMU
MaTepUaIbHBIMU U HHPOPMAIIMOHHBIMH 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PeaIbHBIX OOBbEKTOB.

2. TexHONOTMH MPOOIEMHOI0 00YUYEHHUsI — OpraHu3aIus 00pa3oBaTeIbHOIO MpolLecca,
KOTOpasi IperonaraeT HOCTAaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/JaHUE YUEOHBIX
MPOOJIEMHBIX CUTYalU AJIs1 CTUMYJIUPOBAHUS aKTUBHOM MMO3HABATEIHLHOU JACSITEIbHOCTH
CTYJICHTOB.

@opmbl y4eOHBIX 3aHSATHH C UCIIOIB30BAHUEM TEXHOJIOTHIA TPOOIEMHOT0 O0yUeHUSI:

[IpoGnemuas nexius — U3N0KEeHNEe MaTepuraa, Mpeanoiararomiee MoCTaHOBKY
MPOOJIEMHBIX U IUCKYCCHOHHBIX BOITPOCOB, OCBEIICHUE PA3IMYHBIX HAYYHBIX MMOIXO/0B,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIC C PA3IMYHBIMUA MOJICTISIMU HHTEPIPETAIIUU
M3y4aeMoro MaTepuana.

[IpakTuueckoe 3anaTue B hopMe MPaKTUKyMa — OpTaHu3aius yaeOHOM paboThl,
HaIpaBlieHHAs Ha pElIeHHe KOMIUIEKCHON yueOHO-TI03HaBaTeNIbHOM 3a/1auu, TpeOyomIeit oT
CTyJIeHTa MPUMEHEHUS KaK HAyYHO-TEOPETUIECKUX 3HAHUMN, TaK U MPAKTUIECKUX HABBIKOB.

3. NnTepakTHBHBIEC TEXHOJIOTUH — OpraHu3aius o0pa3oBaTeIbHOTO MpoIiecca,
KOTOpas mpernoaraeT akTHBHOE U HEJTMHEHHOE B3aUMO/ICHCTBHE BCEX YIACTHUKOB,
JOCTH)KEHUE Ha 3TOM OCHOBE IMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa30BaTeIbHOTO pe3yJsbTara.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTHUSMU TaKOTO PO/ia MPUHIIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.
HHTEepakTHBHOCTH MOJIPa3yMeEBaAET CyOBEKT-CyOBEKTHBIE OTHOIICHUS B XO/I€
00pa3oBaTeNbHOTO MpoIiecca U, KaK CIeCTBHE, JOPMHUPOBAHUE CaMOPa3BUBAIOIIECHCS
WH(HOPMAIIMOHHO-PECYPCHOM CpEIbI.

@DopMBbI yIeOHBIX 3aHATHH C UCMIOJIE30BAHUEM CIICIIHATN3UPOBAHHBIX NHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexus «oOpaTHOM CBSI3M» — JIGKIUS—TIPOBOKAIUS (M3JI0KEHHUE MaTepHala ¢ 3apaHee
3a-TJTAHUPOBAHHBIMH OLIMOKAMH ), JIEKIIUA-0ece1a, JISKIUs-TUCKYCCHsI.

CemuHap-1ucKyccust — KOJJIEKTHBHOE 00CYKICHHE KaKOT0-TH00 CIIOPHOTO BOTIPOCa,
POOJIEMBI, BBISIBIICHIE MHCHUI B TPyTIe (MEKXTPYIIIIOBOM TUANIOT, JUCKYCCHS KaK CIIOp-
JIAaJsor).

4. NapopmManinoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH —
Opranu3zais 00pa3oBaTeIbHOTO MPOIIEcca, OCHOBaHHAS Ha MPUMEHEHUH
CHEHMATH3UPOBAHHBIX MPOTPAMMHBIX CPEJl M TEXHUYECKHUX CPEJICTB pabOTHI C



uH(pOopMaIuen.

®opMbI yUeOHBIX 3aHATHH C UCIIOJIb30BaHUEM UH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIL:

Jlekuus-Bu3yanusanus — U3J10KEHUE COACPIKAHUS COMTPOBOKIAAETCA MPE3CHTALIMEN
(memoHcTpanuen yueOHbIX MaTepUasoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX
CHCTEMaXx, B T.U. WJUTFOCTPATUBHBIX, TpaQUUECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTudeckoe 3aHaTHE B (hOpME NIPE3CHTANN — IIPEICTABIICHUE PE3YIHTaTOB
MPOEKTHOMN WJIM UCCIEA0BATEIBCKON AEATEIBHOCTH C UCIIOJIb30BAHUEM
CIIENUATTM3UPOBAHHBIX POTPAMMHBIX CPE/I.

6 YueOHO-MeTOIUYECKOE 0O0ecTieueHHe CAMOCTOATEIbLHOMH PadoThl 00y4arommuXxcst

[IpencraBneHo B mpuiiokeHu 1.

7 OueHoYHbIE CPeCTBA JJISl IPOBeIeHUs POMEKYTOYHON aTTeCTAMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHHe TUCIMITUHBI

a) OcHoBHas1 UTEpaTypa:

1.Cagenbes, U. B. Kypc obmieit ¢pusuku : yuebHoe nocodbue : B 3 romax / 1. B.
CaBenbeB. — 16-¢ usn., crep. — Cankt-IlerepOypr : Jlanb, 2020 — Towm 1 : MexaHuka.
Monekymsipras ¢puszuka — 2020. — 436 ¢. — ISBN 978-5-8114-5539-3. — Tekcr :
ANIeKTPOHHBIH // JlaHb : 3eKTpoHHO-OnbmMoTeunas cuctema. — URL:
https://e.lanbook.com/book/142380 (nara obparienus: 19.04.2023). — Pexxum nocrymna: s
aBTOPH3. I0JIb30BATEIICH.

2. Cagenbes, U. B. Kypc o6mieit pusuku. B 3 T. Tom 2. DIeKTpUIECTBO U MATHETHU3M.
Bonsel. Ontuka : yae6Hoe mocobue s By3os / U. B. CaBenbeB. — 16-¢ usm., crep. —
Cankrt-IletepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — Tekcr :
ANIeKTPOHHBIH // JlaHb : 3eKTpoHHO-OnbmmMoTeunas cuctema. — URL:
https://e.lanbook.com/book/185339 (nara obparienus: 19.04.2023). — Pexxum noctyma: s
aBTOPH3. MOJIb30BATEIICH.

3. Caenbes, 1. B. Kypc o6mieit puzuku. B 3-x T1. Tom 3. KBanToBas onrtuka.
AtomHas gusuka. @usuka TBepaoro tenaa. Gusnka aTOMHOIO si/ipa U AJIEMEHTapPHBIX
yactuil / M. B. CaBenbeB. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 320 c.
— ISBN 978-5-507-47045-7. — TekcT : aneKTpoHHBIH // JIaHb : 21IeKTpOHHO-OHOIMOoTe HAS
cucrema. — URL.: https://e.lanbook.com/book/322505 (nara obparuenus: 19.04.2023). —
Pexxum nocTyna: 11 aBTOpH3. TOJIb30BaTeNeH.

0) /lomoJiHUTEIbHAS JINTEpaTypa:

1. demumuenko, B. 1. ®usuka : yueonuk / B.W. lemumuenko, 1.B. Jlemuauenko. —
6-e u3n., mepepad. u gorn. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlomn. marepuaibl
[DnexTpoHHEIH pecypc]. — (Bricmee o6pa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anextponnsit. - URL: https://znanium.com/catalog/product/1913243 (nata
obpamenus: 19.04.2023). — Pexxum mocTyma: mo moamnucke.

B) MeToanueckue ykazaHus:

1. Mexan#uka: nmocodue o NoAroToBKe U BHITIOJTHEHHUIO JTaA00OPATOPHBIX paboT
[DnexTpoHHBIH pecypc] : yaeoHOoe ocooue /O.H. Boctpoknyrosa, B.B. Maspunckwii, H.I.
Mumenesa, FO.W. CaBuenko; MI'TVY. - Marautoropck : MI'TY, 2021 - Pexxum noctymna:
https://host.megaprolib.net/MP0109/Download/MObject/2968

2. KoukuH lO. [1. MonexynspHas pusuka 1 TepMoIuHAMHUKA: TOCOOHE IO MOATOTOBKE U
BBITMIOJTHEHHIO J1a0OpaTOPHBIX padoT : yyeOHoe mocodue [ansg By3oB] / FO. I1. Koukun, . 1O.
boraueBa ; Maruutoropckuii roc. Texuunueckuidi yH-T um. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. 1. Hocoga, 2022



- 1 CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-2518-2. -
TekcT : 37eKTPOHHBIN.

3. Beuepkun M. B. Ilenu moCTOSSHHOTO TOKA: MPAKTUKYM IO (pH3HKe : yaeOHOE mocodue /
M. B. Beuepkun, O. B. Kpusko ; Beuepkun M. B.,Kpusko O. B. - Marautoropck : MI'TY um.
I".'". Hocoga, 2022. - 81 c. - YTBepxaeHO PeakiinoHHO-U31aTeIbCKUM COBETOM YHUBEPCUTETA B
KadecTBe yueOHoro nmocoous. - Knura u3z xomtekiuu MI'TY um. I'.11. Hocora - ®usuka. - URL:
https://e.lanbook.com/book/366005. - URL.: https://e.lanbook.com/img/cover/book/366005.jpg. -
ISBN 978-5-9967-2300-3.

4. Capuenko lO. . [lepemennsiit Tok : 1aboparopuslii npaktukym / 0. U. CaBuenko, O.
H. BocrtpoknyroBa, H. U. Mumenea ; FO. M. CaBuenko, O. H. BoctpoxnyroBa, H.
W.Mumenesa ; MI'TY. - Marauroropck : MI'TV, 2018. - 1 anekrpos. ont. guck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN
978-5-9967-1151-2. - TekcT : 2EeKTPOHHBIH.

5. ®wusmka TBEpIOTo Telia, aTOMa ¥ aTOMHOTO sijipa : yaeObHoe nocoobue [11st By3oB] / C.
A. byrakos, I. M. lonrymus, M. A. Jlucosckas, B. B. MaBpunckuii ; MaraHuToropckuii roc.
texuuueckuid yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. Y. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ turyn o3kpaHa. - Copepx.: Jlaboparopueie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKCT : PIIEKTPOHHBIN.

6. Koukun 1O. I1. Coopuuk 3amad no ¢usuke : npaktukym / FO. I1. Koukun, U. 1O.
Bborauesa ; MI'TVY. - Maruutoropck : MI'TY, 2018. - 1 snekrpown. onrt. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TeKCT : AIEKTPOHHBIN.

r) [IporpammHuoe odecnieuenne u UHTEepHET-pecypcehl:

IIporpammHoe oGecnieyeHue

HaumenoBanue N
10 Ne norosopa Cpoxk neicTBUS JTUIIEH3UH
MS Office 2007 |\ 135 o1 17.09.2007 GeccpodHo
Professional
7Zip cB00OTHO pacrpocTpansemoe [10 OGeccpoYHO
Adobe Reader cB00OIHO pacnpoctpansemoe [10 0eccpoyHO
Bbpaysep Mozilla
Firefox cB00OIHO pacnpocTpansemoe [10 6eccpodyHo
bpaysep Yandex |cBoOoaHO pacnpoctpansemoe [10 OeccpoyHO
IIpodeccuonanbHbIe 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchIIKa

DrekTpoHHbIe pecypcsl oubnmuorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MartepuajbHO-TeXHHYECKOE 00ecrieueHue JUCHUTIMHBI (MOTYJIs)

MaTepI/IaJ'II)HO-TeXHI/I‘—IeCKoe oOecnieyeHue JUCIMITIIIMHBI BKIIIOYACT:



YueOHbIC ayAUTOPUH I IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA
OcHareHue ayuTOpHuu:
MynbTUMEINITHBIE CPEACTBA XPAHCHUS, IEpejaud 1 TIPECTaBICHUS WH()OPMALIUH.

VYyeOHast aytuTopusi Al IpOBeAeHHs TabopaTopHbBIX pa-00T: JlabopaTtopus «
MexaHUKH, MOJIEKYJISIPHON (U3UKH U TEPMO-TUHAMUKI

OcHaleHue ayTuTOpun:

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHbBIE PU-O00PBI AJIs IPOBEICHUS
nabopaTopHbIX paboT:

1. bannuctuyeckue MasiTHUKH.

2. Mastauk OGepoOeka.

3. ®Ou3nuecKuil MaATHUK.

4. Tocka ['anpTOHA.

5. JJaboparopHast ycTaHOBKa JUIsl HCCIIEAOBAHUS paclpeieeHusl TEPMOIEKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JJabopaTopHasi yCTaHOBKa JJIsl OIpeiesiCHHs [ToKa3aTesei aquadaTsl Y METO0M
Knemana u [Iezopma.

7. JlaGopaTopHasi ycTaHOBKa I TPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIIHH B
nporecce aupdy3un ra3o0B Ha MOJIENU EPEMEIINBAHUS IaPOB.

8.JJaboparopHas yCTaHOBKa JIJIsl IPOBEPKH 3aKO-HOB BO3pPACTAHMsI SHTPOIIHHU B
npoliecce Teroo0MeHa.

9.YcranoBka abopaTopHast Ui U3y4eHHsI 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparyps! "M®O-C3-M"

10. YcranoBka naboparopHas )i UCCIIEIOBaHUS TEIFIOEMKOCTH TBeporo tena "Md
-TET-M".

11. YcranoBka nabopatopHas Ui OTPE/ICIICHUs] YHUBEPCATbHON Ta30BON
noctostHHoi "M®-OI'TI-M".

12.Ctenn 1abopaTopHBIi Ta30BbIE MPOLIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

Y4ueOHast ay TuTOpHs IS IPOBEICHUS Ta00paTOpHBIX pa-00T: JlabopaTopust
«DIEKTPUYECTBA U ONITHKI

OcHaleHue ayJuTopuu:

JlaGopaTopHbI€ yCTaHOBKH, U3MEPUTENIbHBIE IPU-00PBI U1 TPOBEICHUS
nabopaTopHBIX PaboT:

1.JIaGopaTopHasi ycTaHOBKA ISl UCCIIEIOBaHMS AJIEKTPOCTATUYECKOTO OIS €
MOMOILBIO OJTMHAPHOTO 30H/A.

2. YcTaHOBKA IS HIIYHTUPOBAHUS MIJLTHAMIIEP-METPA.

3. YcranoBka nabopaTopHas AJ1s ONpe/ieseHUs] HHAYKTUBHOCTH COJICHOUA U
MarHUTHOM MPOHUIIAEMO-CTH.

4. YcranoBka 1abopaTopHas /Ul U3yUeHHsI pe30-HaHCa HaNpsHKEHUH U OnpeieieHus
WHAYKTUBHOCTH

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4EHUS IJTMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK
TU(GPaKIUOHHON PEIIeTKH.

6. JJabopaTopHasi yCTaHOBKa JiJIsl ONPeACTICHUS Pauyca KPUBU3HbI JTUH3BI U JUTUHBI
CBETOBOI BOJIHBI C TOMOIIIbIO KoJienr HploToHa.

7. JJabopaTopHasi yCTaHOBKa JIJIsl ONpeieNICHHsI KOHIICHTPALMU pacTBOPOB caxapa u
MIOCTOSIHHOM Bpa-IIeHHUS.

8. IcTOUYHUKYM MUTaHUSI TOCTOSIHHOTO TOKaA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emkocTtu P-513.

11. Marasun unaykruBHocteit Time Electronics 1053.

12. Marasunsl conpotusiennii P-33.



13. MynsTumetpsl nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocumnorpag nyxkanansubiii GOS-620 FG.
16. Ionspumerp CM.

17.MepurenbHbIii UHCTPYMEHT.

VYyeOHast ayuTopusi Al IpOBeAeHHs TabopaTopHbIX pa-00T: Jlabopatopust «AToma,
TBEP-JIOTO TeNa, SIpa

OcHarieHue ayuTopuu:

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHbBIE PU-O0PBI AJIs IPOBEICHUS
nabopaTopHbIX paboT:

1.JIaboparopHas ycranoBka /i "M3ydenus BHeniHero gporodddexra’.

2. YcTaHOBKaA A7l U3YYEHUs CIIEKTPa aToOMa BOJ0-POJIa M ONPEIEICHUS TOCTOSHHOM
Punoepra.

3. YcranoBka nabopaTopHast sl OnpeieeHHsI MOTeHIMana Bo30yKICHU ra3a.

4. YcTaHOBKA 7S OTIPEACTICHUS ATUHBI TPOOera 4YacTUll B BO3IyXeE.

5. M3mepur.ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmumnorpad neyxkananbnbiii GOS-620 FG.

9. MepurenbHblii UHCTPYMEHT.

VY4eOHble ayAUTOpUH Ui TPOBEICHUS MPAKTUYECKUX 3aHATHH, IPYNIOBBIX U
UHAUBUAYAIbHBIX KOHCYJIbTAUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTecTalluu

OcHallenue ayIuTOpuu:

WuTepakTuBHAs 10CKa, TPOECKTOP;

MynbTUMEIUHHBINA TPOEKTOP,PKPaH.

VY4eOHble ayAUTOPUH JIs BBHITIOTHEHHS KypPCOBOTO MTPOEKTUPOBAHMUSI, TOMEILIEHUS IS
CaMO-CTOSITENTLHOM PabOTHI.

OcHaleHue ay IuTOpuu:

[epconanbHbie KOMIBIOTEPHI ¢ TakeToM MS Of-fice, ¢ Beixogom B UHTepHET U C
JIOCTYTIOM B AJIEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Tomemienue ass XxpaHeHHUs ¥ TPOPUIAKTUIECKOTO 00CTyKHU-BaHUsI yUeOHOTO
000opyIoBaHUs

OcHartieHue ayguTopuu:

Crennaxu, celidbl 17151 XpaHeHHs yaeOHOro 000-pyaoBanus. HCTpyMEeHTHI AJist
peMoHTa 000py10BaHUs



IIpuaoxenne 1.

Y4yeOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTONATeILHOIH padoThl 00yYarommuxcst

[lo gucnummmae «®Pu3uka»  NOpeAyCMOTpeHa  ayauTOpHAas H  BHEAYIAUTOpHAs
caMmocTosiTeNlbHas pabora oOyuarommxcs. AyIUTOpHas CaMOCTOsATENbHAs padoTa CTYJICHTOB
BBITIOJTHACTCS HAa JTa0OPATOPHBIX M MPAKTHYECKUX 3aHATHAX IO 33JaHHUIO MPENOAaBaTeNs U MOJ
ero koHTposeM. OHa mpeArnoaraeT BHIMOJHEHUE JJA0OPATOPHBIX paldoT, cllauy KOJNIOKBUYMOB H
HaIlMCcaHue KOHTPOJIBHBIX Pa0OT.

BhaeaynuTtopHas camocTosiTenbHas paboTa OOydarolIuXcs 3aKiodaeTcs B HpopadoTke
JEKIMOHHOTO MaTepHaja, PpEIICHHH WHAMBUAYAIbHBIX JOMAIIHUX 3a/1ad, IOJIrOTOBKE K
BBITIOJIHEHHIO JTAOOPaTOPHBIX paboT, 00paboTKe Pe3yIbTaTOB ATUX PadOT, a TAKXKE B IOATOTOBKE
K KOJUIOKBHYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepot unouUAOYaAILHBIX OOMAWHUX 3A0aY
1 cemecTp

3aoaua 1 «Kunemamuka nocmynamenbHo20 U 6pauiamenbHo20 08UNHCEHU)

Pafuyc-BeKTOp YaCTHIBI W3MEHSIETCA MO 3aKOHy 7 = t?7+ 4t] — 2k (m). Haiitu BexTOp
CKOpPOCTH ¥, BEKTOP YCKOPEHHUSI d, MOIyJIb CKOPOCTH U YCKOPEHHUS, & TAKXKE YTOJI MEKAY dTHMHU
BEKTOpaMH B MOMEHT BpeMEHH t = 2 C.

3aoaua 2 «/lunamuka nocmynamenibHozo 08UNHCEHUA)

Ha Tteno maccel m, nexamiee Ha riagkod FOPU3OHTAJIBHOW IUIOCKOCTH, B MOMEHT t = 0
Hayaja JIeMCTBOBATh CHJIA, 3aBUCSIIAs OT BpPEMEHM Kak F =kt, r1Ae k — NOCTOSHHAs.
Hanpasnenue 3Toi1 CUIIbl BCE BPEMsL COCTABIIIET YIOJl @ ¢ FOPU3OHTOM. HaliTh CKOpOCTh Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MyTh, IPOWICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/[lunamuka epawiamenbHo20 0BUIHCEHU)

Yepes 6ok, umeronmii gopmy aucka, nepekuHyT IHyp. K KoHIlaM HIHypa mnpuBs3aiu
rpy3uku Maccoit my; = 100r u m, = 110 r. C kakuM ycKOpeHHeM OyJIyT JABUTAThCS TPY3UKH,
eciu macca m 6y10ka paBHa 400 r? TpeHue npu BpallleHuH 0JI0Ka HUYTOXKHO MaJio.

3aoaua 4 «3akonvl coxpanenus IHepPUU, UMNYIbCA U MOMEHMA UMNYTbCA)

UYenoBek cTout Ha ckaMbe JKyKOBCKOTO U JIOBUT PYKOU Msid Maccol m = 0,4 Kr, JIETSIINI B
TOPU3OHTAIILHOM HAIMPABIEHUH CO CKOPOCThIO v = 20 M/c. Tpaektopus Ms4ya TpOXOJUT HaA
paccrosiuuu r = 0,8 M OT BepTHKAJIBbHOMN OocH BparieHus ckambi. C Kakol yriIoBOd CKOPOCTBIO U
HAaYHET Bpamarbcsi ckaMbsi JKYKOBCKOTO C 4YEJIOBEKOM, MOWMAaBIIUM M4, €CJIU CyMMapHbIN
MOMEHT WHEPIIMH YeJIOBEKA U CKaMbH paBeH | = 6 Kr - M2?

3aoaua 5 «l ' apmonuueckue Konebanusn)

Yactunia coBepiiaeT TapMOHHMYECKHE KOJIeOaHUS BAOIb OCH X OKOJO IOJIOKEHHE
paBHoBecust x = 0. Yacrora konebanuii w = 4 ¢~1. B HEKOTOPBI MOMEHT KOOPIMHATA YaCTHUIIbI
Xo = 25cM U ee CKopocTh vy = 100 cMm/c. HaliTu KOOpJMHATY X W CKOPOCTh U YaCTHIIBI Yyepe3
t = 2,4 ¢ mocie 3TOro MOMEHTa.

3aoaua 6 «3amyxarwuue Konedbanun»

OpHOopoaHBIH IUCK paguyca R = 13 cm MOXKET BpalaThCsl BOKPYT TOPU30HTAIBHON OCH,



NEPIEHANKYJSIPHON K €ro INIOCKOCTH U IIPOXOAAILEed yepe3 Kpail nucka. Haiitu nepuon Mamsix
KOJIEOAHUH 3TOrO JMCKa, €ClIU JIOrapu(h)MUUEeCKUi JEeKpEeMEHT 3aTyXaHusd A = 1.

3aoaua 7 «Penamueucmckas mexanukay

B coGcTBeHHOI cucTeMe oTcueTa MeeTCst PSIMOYTOJIBHUK C COOTHOIIIEHUEM CTOpOH 4:5. B
KaKoOM HaIlpaBJICHUH U C KAKOH CKOPOCTBIO JOJKEH JBUTATHCS 3TOT MPSIMOYTOJIBHHK, YTOOBI B
1ab0opaToOpHOIl crucTeMe OTCYEeTa OH BBITJISLIEN, KaK KBaapat?

3aoaua 8 «Cmamucmuueckue pacnpeoeieHusn»

KakoBa BeposITHOCTH TOro, YTO JaHHAs MOJIEKYJla HICAJILHOTO ra3a MMEET CKOPOCTb,
1
OTJIMYHYIO OT -V, HE Oounee, yem Ha 1%7?

3aoaua 9 «llepeoe nauano mepmoouHamuKu»

HekoTopyro Maccy azoTta cxaiu B 1) = 5 pa3 110 00beMy OMH pa3 aguadaTudecku, Apyron
pa3 uzorepmuuecku. HauanpHoe coctosiHue B 000MX cilydasx OJuHaKoBo. HailTu oTHoIIeHue
COOTBETCTBYIOIIHUX padOT, 3aTPaueHHBIX HA CIKATHE.

3aoaua 10 «Bmopoe nauano mepmoouHamurku,

YeTsipe MOJIS UACATHHOTO T'a3a CHaYalla M30XOPUYECKH OXJIAAMIIH, a 3aTeM U300apuIeCcKH
pacIMpuiid Tak, 4TO TeMIIepaTypa ras3a cTaja paBHAa IepBoHadanbHOU. Haiitu mpupamienue
SHTPOIMH ra3a, €ClIM €ro JaBJIeHUE B JaHHOM IIpOollecce U3MEHMWIOCh B n = 4,5 pa3sa.

3aoaua 11 «Pacuem rnekmpocmamuueckux noiei

ToHkoe moaykosbLO paauyca R = 20 cM 3apspKEHO paBHOMEPHO 3apsanoMm q = 0,7 HKi.
Haiitn MOAyIb HANPSKEHHOCTH 3JIEKTPUYECKOrO MOJIS B IEHTPE KPUBU3HBI 3TOT'0 MOIYKOIbIIA.

3aoaua 12 «Inekmpuueckoe no.e ¢ seujecmeey

Konnencarop emkocThio C; = 3 MK® OBLIT 3apsiKEeH 10 Pa3HOCTH NOTeHIMaoB U; = 150 B
U COEAWHEH CO BTOPBIM KOHJAEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apspKEHHBIM 10 Pa3HOCTH
noteHuuanos U, = 100 B. Haiitu 3apsg Aq, NepeTeKIIni ¢ MIaCTUH MEPBOTO KOHJIEHCATOpa HA
BTOpOi. Kakas mpu 3TOM BBIIEIHIIACH SHEPTHS?

3aoaua 13 «Ilenu nocmoanHo20 21eKMPUUECKO20 MOKA)

Tpu Oartapen ¢ DJIC & =12B, & =5B U & =10B U 0AMHAKOBHIMH BHYTPEHHHUMH
CONMPOTUBJIEHUSIMU T =10M , COEIUMHEHBl MEXAY COOOH OJHOMMEHHBIMU IOJIIOCAMHU.
ConpoTuBIEHHE COCIMHUTENBHBIX IPOBOJOB HHUYTOXKHO Majo. Onpenenuts CUilbl TOKOB,
UAYLINX Yepe3 KaKIyto OaTapero.

3aoaua 14 «/[eusicenue 3aparceHnblx Yacmuy 8 31eKMPULecKOM U MAZHUMHOM HOJ1e)

DJIEKTPOH JABUXKETCS B OJHOPOJHOM MAarHMUTHOM ToJie ¢ WHAYKIued B =9 wmTa 1o
BUHTOBOW JIMHHUM, Paguyc KOTOpod R =1cm, a mar h=78cm. Onpenenurs nepuon T
oOpallleHus AJIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 15 «Ilocmoannoe maznummoe nojey

ITo JABYM JJIMHHBIM IMapaJlJICIbHBIM IMIPOBOAHUKAM TCKYT B IMIPOTHUBOIIOJIOKHBIX HAITPABJICHUAX



ToKkM cuioi I; =34 A u I, =20A. Paccrosaue mexnay npoBoaamu 1y = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIUIO B TOUYKE A, yIaJ€HHON OT IEPBOTO U BTOPOIO MPOBOIHUKA COOTBETCTBEHHO
Ha paccrosgHus ry = 0,17m U rp, = 0,2 m.

3aoaua 16 «Inekmpomaznumnan uHOYKyusa»

ToHKMI MEIHBINM IPOBOJ MAaCCOM m = 1T COTHYT B BUJIE€ KBaJpaTa U KOHIIbI €T0 3aMKHYTHI.
KBagpar nmomenieH B OJHOPOJHOE MarHUTHOE Moje ¢ UHAyKuue B = 0,34 Ta Tak, 4To €ro
IUIOCKOCTh COCTaBiisseT yroia B = 30° ¢ JIMHUAMU MHAYKUMU 10Jas. ONpenenuTbh KOJIU4ECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IPOTEYET 10 IMPOBOAHUKY, €CIM KBaJapaT, IOTAHYB 3a
MPOTHUBOIIOI0KHBIE BEPIIUHBI, BEITIHYThH B JINHUIO.

3aoaua 17 «Inekmpuueckue Koned6anus u nepemeHHvlil moK»

K ceru ¢ geiictBytomum HampsixkenueM U = 100 B mogkimrounnu KaTymiky, MHIYKTUBHOE
conpotusieHue kotopoit XL =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs (a3 Mexay TOKoM
Y HAMPSDKEHUEM, a TAKKE TEIUIOBYIO MOILITHOCTb, BBIJICISIEMYIO B KaTYIIKE.

Cemectp 2
3aoaua 1 «llonapusayus ceemay

YacTUYHO NMOJISIPU30BAHHBIN CBET MMaaeT Ha noJspu3aTop. [Ipy mookeHun nosipus3aropa,
COOTBETCTBYIOIIIEMY MUHUMYMY MPOINYCKaHHs, MHTEHCUBHOCTh CBETa Ocjabiisgercs B 8 pa3 mo
OTHOILCHUIO K HauallbHOW. YeMy paBHa CTENCHb NOJISIpU3alny najatomiero ceera? [lornomennem
CBETa MpeHeOpeyb.

3aoaua 2 «HUnmepgepenyusn ceemosulx 601H»

Cdepuueckass MOBEPXHOCTh IJIOCKO-BBIMYKIION JHUH3BI CONMPHUKACACTCS CO CTEKIISTHHOM
m1acTUHKOM. IIpocTpaHCTBO MeXAy JMH30M M IUIACTUHKOM 3aIlOJIHEHO CEpPOYIVIEPOAOM.
[TokazaTenu npesoMIIEHUS JTUH3bL, CEPOYTIIEpOaa U IUIACTUHKU PABHBI COOTBETCTBEHHO Ny = 1,5,
n, =163 U ny =1,7. Paguyc KpuBH3HBI CHEPUUYCCKON MOBEPXHOCTH JUH3BI R = 100 cM .
Ornpenenuts paguyc msaToro TeMHoro koiibiia HetoToHa B oTpaxenHom ceere ¢ A = 0,61 MKM.

3aoaua 3 «/{ugppaxyus ceemosvix 60H»

Mexay TOYeYHBIM MCTOYHMKOM CBETa M JKPAaHOM IMOMECTWIM auadparMy C KpYIJIbIM
OTBEPCTHEM, PaJUyC KOTOPOTO 7 MOKHO MEHsThb. PaccTosiHus ot nuadparMel 10 UCTOYHUKA U
9KpaHa paBHBl a = 100cM u b = 125cm. OmnpenenuTs IIMHY BOJIHBI CBETA, €CIM MaKCUMyM
OCBEIIEHHOCTH B IIEHTPE NU(PPaKIIMOHHON KapTHHBI HA dKpaHe HaOmrogaeTcs mpu r; = 1,00mm u
CIEAYIOIIHUN MAKCUMYM IIPU 7, = 1,29mm.

3aoaua 4 «Tennosoe uznyuenue»

OHpe,[[eJII/ITL, KaKO€ KOJIMYCCTBO SHCPIUr U3J1y4acT 3a 1 MHHYTY a0COIIOTHO ‘-IépHOC TCJIO C
IMMOBEPXHOCTH IIIIOIIAABIO 3 CM2, €CJIM U3BECTHO, YTO MaKCUMaAJIbHAasA CIICKTpaJibHAaA IMJIIOTHOCTH €TI0
3HCpI‘CTI/I‘-IeCKOI‘/JI CBCTUMOCTHU NPUXOAUTCS Ha JJINHY BOJIHBI B 600 aM.

3aoaua 5 «@omorhpexmy

OnpenenuTs MaKCUMAIBHYIO CKOPOCTb U,y (DOTORIEKTPOHOB, BBUIETAIONINX U3 METalla
npu 00aydyeHuu GoToHamMu ¢ dHeprueit ¢ = 0,767 MaB.



3aoaua 6 «Igghexm Komnmona»

OnpenenuTts 3HEPruto, NPUXOISALLYIOCS Ha JIEKTPOH oTaauu npu 3pdexre Komnrona, ecnu
paccesHue (OTOHA MPOUCXOANT Ha yron 6 = /3. Dueprus poToHa 10 paccestHug € = 0,58 MaB.
[Ton xakuM yrioM OyAeT ABUraThes JIEKTPOH OTAa4YM?

3aoaua 1 «Boanoewie ceoiicmea uacmuu

JlnrHa BoJHBI U3Ty4aeMoro aToMoM (potona cocrasisier A = 0,6 MxM. Bpems xu3nu atoma
B BO30YKIeHHOM coctosiunu T = 1078 ¢. Omnpenenure OTHOIICHHE €CTECTBEHHOW MIMPUHBI
SHEPreTHUYECKOr0 YPOBHS K SHEPTHH, U3IIy4YEHHON aTOMOM

3aoaua 8 «llomenyuanvhas ama»

HeliTpoH HaxoauTCsl B OJHOMEPHON O€CKOHEYHO TITyOOKOW IMOTEHIIMAIBLHOMN SME ITUPUHON
[ =1071% M ¢ aGCOMIOTHO HENMPOHUIAEMBIMH CTEHKaMH. HaliinTe HAaMMEHBIIYIO Pa3HOCTh JBYX
COCEIHUX SHEPreTUYECKUX YPOBHEN HEUTPOHA.

3aoaua 9 «Teopusa Bopa u usnyuenue amomos»

OnpenenuTh 3HEPTUIO M MOTEHIWAN WOHM3amuu woHa Li*™, Haxomsmierocst B mepBom
BO30YXJIEHHOM cocTosiHMU. Kakoii momkHa ObITh SHEPTUs POTOHA, YTOOBI OH BHIOWI U3 TaKOTO
MOHA DJISKTPOH C KWHEeTUYeCKOU sHepruei T = 10 aB?

3aoaua 10 «Paouoaxmuenocmoy

AKTHBHOCTh HEKOTOPOTO paJMOAaKTUBHOIO Mpemnapara majaaer 3a | MuHyTYy B 9 pas.
Onpenenuts cpeHee BpeMs KU3HU sIep 3TOro IpernapaTa U ero nepuoj noiypacnazna. Kakosa
BEPOATHOCTH TOTO, YTO AJIPO PacMaeTcs 3a MPOMEKYTOK BpEMEHH, paBHbIil 3 ¢?

3aoaua 11 «Onepeus ceasu aopa»

BbruncnuTh B aTOMHBIX €IMHUIIAX MAcChl MacCy sJipa U Maccy aToMa M30TOIa LUPKOHUS
foer , €CIIN €ro yJelbHast 3Heprus cBa3u coctasisieT 8,70 MaB Ha 1 Hyki0H.

3aoaua 12 «foepnvie peakyuuy

Hamucares Hemocraromee o0osHauenne B peakuun 1°B(n,x)7Li , mporekaromeid B
pe3ynbTaTe B3aUMOACHCTBHUS OYCHb MEAJICHHBIX HEUTPOHOB C MOKOSIIUMHUCA spamu Oopa.
Haiitn kuHeTHYECKHE SHEPTUH NTPOAYKTOB PEAKIINH.

Ilepeyennb JJabopaTopHbIX PadoT:

1. JI. p. Ne 1 «IIpumeHeHnE 3aKOHOB COXPAHEHMS ISl ONIPENEIICHNS CKOPOCTH TOJIETA ITYJIN

2. JI. P. Ne 4 «VccrnenoBanue BpallaTeNbHOTO JBMXKEHHS TBEPIOTO Tela BOKPYT
HEMOABIDKHOMN OCHY

3. JI. p. Ne 5 «Ormpenenenue xapakTepUCTHK 3aTyXarollUX KoyiebaHui (uznueckoro
MasiTHUKa»

4.J1. p. Ne 11 «M3yueHne cTaTUCTHUECKUX 3aKOHOMEPHOCTEW»

5. JI. p. Ne 14 «Onpenenenue nokazarens aguadars! Y metonoM Kiemana u [lezopmay

6. JI. p. Ne 24 «Pacumpenue npejena u3MepeHus: aMIepMeTpa HOCTOSTHHOTO TOKa»

7. JI. p. Ne 28 «OmpeneneHue WHAYKTUBHOCTH COJICHOWJA ¥ MAarHUTHOW MPOHUIIAEMOCTH
beppomarueTuka»



8. JI. p. Ne 32 «Ompenenenue paguyca KpUBU3HBI JHMH3BI M IOJIOCHI IPOIYCKAHUS
cBeTOQMIbTpa ¢ moMouIbio kKosel HeroTroHa»

9. JI. p. Ne 34 «Omipenenenune JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PPaKITMOHHON
pEIIEeTKID

10. JI. p. Ne 36A «HccnenoBanue XapakTepUCTUK BaKyYyMHOTO (DOTORJIEMEHTa)

11. JI. p. Ne 42 «M3y4denne criekTpa U3IydeHus aToma Bojaopoaa. OnpeneneHnue TIaBHbIX
KBAaHTOBBIX YHCEJ BO30YXK/IEHHBIX COCTOSIHUNA aTOMa BOJOPOIa»

12. JI. p. Ne 44 «3y4yeHue 3JeKTPUUECKUX CBOMCTB TBEPBIX TEI»

13. JI. p. Ne 51 «M3yueHmne 3aKkOHOMEPHOCTEH 0-paciajia

IlepeyeHnb BONPOCOB /ISl MOATOTOBKH K CEMHHAPAM:
1 cemecTp

Kunemamuka u ounamuxa nocmynameilbH0O20 U epaniamesibHo2o OBUIICCHUA

1. IlonsATue paguyc-BeKTOpa, CKOPOCTU M YCKOPEHMsI MaTepualibHON Touku. CpenHue u
MI'HOBEHHBIE BEJIMYHHBI.

2. Ilpsimast u oOpaTHas 3a7aun MexaHUKU. Ponb HawanmpHBIX ycnoBuid. [lepememienue u
MPONACHHBIN MYTh.

3. JIBmXeHue 1o OKpY>KHOCTH. YTOJI ITOBOPOTA, YIIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYHH.

4. KpuBonuHeitHoe ABWkeHHE. TaHTeHIMaIbHOE M HOpMalibHOE YyckopeHue. llomHoe
YCKOpPEHHUE. YTOJI MEXIY CKOPOCTBIO U YCKOPEHUEM.

5. MnepumaneHble cuctempl orcuera. IIpuHuun ortHocutenbHocTH [anunes. Ilepsbiit
3ak0oH HproTOHA.

6. IlonsiTue cuibl, Maccel M ummynbca. [Ipunnun cynepro3unuu. OCHOBHOM 3aKOH
JUHAMHKU IIOCTYNATEIbHOr0 ABKeHUs. Tpetnii 3akoH HproToHa.

7. MOMEHT UMITyJIbca U MOMEHT CHJIbI OTHOCHUTEIBHO TOYKH. OCHOBHOE YpaBHEHHUE
JUHAMHKU BPaIATEeIbHOIO JBUKEHUS.

8. BpamieHue BOKpYI HEHNOJBM)KHOM ocu. MOMEHT MHEpLMH TBepaoro tena. Teopema
[ITeinepa.

9. AnHanorust XapakT€pUCTHUK M YpaBHEHHH MOCTYNaTeJIbHOTO W BpalaTeIbHOTIO
JIBUKEHUSL.

3akonut COXPAHEHUA 6 MEéXAHUKe

1. Unrerpansl asuxenus. CBsi3b 3aKOHOB COXPAHEHHS] ¢ CUMMETPUSMHU IPOCTPAHCTBA U
BPEMEHH.

2. 3amMKHYyTas cucTeMa. 3aKOH COXpaHEHHUS TIOJTHOTO UMITYJIbCA CHCTEMBI TEJl.

3. 3aKOH COXpaHEHHs IMOJHOIO MOMEHTa HMIIYJIbCA CHUCTeMbl Tel. J[BukeHue B
LIEHTPAJILHOM IIOJI€.

4. Pabota um MomHocTh. KuHeTHueckass sHeprus MOCTYNATeNbHOrO M BpallaTeIbHOTro
JIBUKECHHUSI.

5. KoHcepBaTuBHBIE M JUCCUNATUBHBIE CWiIbl. PaboTa  KOHCEpBATUBHBIX U
JTUCCUMATUBHBIX CHJI.

6. IloTeHumanbHas 3Heprusi. 3aKOH COXpaHEHUs OJTHON MEXaHUYECKON SHEPTUH.

7. CBsi3p MeXJy CWUJIOW U TIOTEHUUalbHON »Hepruei. JIBa cmocoba omucaHus
B3aMMOJCHCTBHS.

8. Coynapenue nByX Tel. YIPYTuil B HEYNIPYTHA yap.

Mexanuueckue xKoneoanusn

1. YpaBHeHue rapMOHUYECKUX KOJIEOAHUN U €T0 pelIeHue.
2. XapakTepUCTUKH KoseOaHUl (aMIUIMTY1a, YacTOTa, HayaJlbHas Qasa).



MaremaTiueckuii 1 GU3NIECKU MasITHUKH.
CrnoxeHue TapMOHUYECKUX KOJIeOaHu OJHOTO HampaBieHus. buenus.
CrnoxeHue nepneHIuKyIsIpHbIX Kojebanuil. @uryps Jluccaxy.
VYpaBHeHHE 3aTyXaloMUX KOJIeOaHWd U ero perieHue.
XapaKTepUCTUKU 3aTyXaloUMx KojeOaHWi (BpeMs pelakcaiuu, JorapuGMuyecKui
JIEKPEMEHT, TOOPOTHOCTB ).
8. DHeprusi rapMOHUYECKHX M 3aTyXalOMIMUX KOJeOaHHH.
9. BeiHyXaeHHbIC KoJleOaHus1. Pe3onaHc.

No gk w

Ynpyzue ¢onnu

1. Tlonepeunsie ¥ TPOAOIbHBIE BOJHBI. XapaKTEPUCTUKU OETyIIel yrpyroil BOJHBI.

2. CKOpOCTb pacpoCTpaHCHHS YIPYTHX BOJIH.

3. Knaccudukanus BoiaH o ¢opme BoIHOBOM nosepxHocTu. Ilnockas, chepuueckas u
HUWIMHAPUYECKAs BOJIHA.

4. BonHoBOe ypaBHEHHE. YpaBHEHHE Jiyya, ypaBHEHHE IUIOCKOW BOJIHBI, BOJIHOBOE
ypaBHEHHUE B 0011IEM BUJIC

5. Hanoxenne ynpyrux BosH. CTosiuasi BOJIHA U €€ OCOOEHHOCTH.

6. Kosebanue HaTIHYTOW CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTHYECKHM M TEPMOJMHAMUYECKUI MOAXOAbl K OIHUCAHUIO
MaKpOCHUCTEM.

2. JuckpetHblil Habop BenuuuH. [ToHATHE BEPOATHOCTH U CPETHEH BETHMUUHBI.

3. HenpepsiBablil HAO0p BenudnH. OYHKIUS paclpee/ICHHs CIIydyailHON BEJIMYUHBI U €€
cBOMCTBA ((PU3UUECKUN CMBICH, pacueT BEPOSTHOCTEH, yCIOBUE HOPMHUPOBKH, PACUET CPEIHUX
BEJIUYMH).

4. Pacnpenenenue MoJieKyJ o MpoeKuusM ckopocteit. Pactipeaenenue ["aycca.

5. Pacmpenenenne Monekys mo MOAyJt0 CKopocTH. Pactipenenenne Makcsesia.

6. Haubonee BeposiTHas, CpelHssA U CPETHEKBAAPATUYHASL CKOPOCTH.

7. Pacnpenenenue MoJeKysl HIEANbHOIO Ta3a IO BBICOTE B IOJIE TSXKECTH 3EMIIH.
Pacnpenenenue bonbimana. bapomerpuueckas ¢popmyia.

MKT u nepeoe nauano mepmoounamuxu

1. Mogens uaeanbHoro rasa. /JlaBnenue u remneparypa ¢ Touku 3peaust MKT. YpaBuenue
COCTOSIHUS MI€AJIbHOTO rasa.

2. Tlonsartume creneneit cBOOObI MOJEKYJIBI. Teopema 0 paBHOpACIPEeIEHUH YHEPTUHU TI0
CTEMEHSIM CBOOOIBI.

3. BHyTpeHHss sHeprus Kak (QpyHKIUS COCTOSHHS CUCTEMBI.

4. Pabora xak QyHKUHUS Ipolecca.

5. IlepBoe Hayano TEPMOIUHAMHKH.

6. U3zoTtepmuueckuii, N30XOpUIECKUN 1 N300apHUECKUI TPOIIECCHI.

7. Anmmabatuueckuii mporecc. YpasHenue Ilyaccona. [Tomutponuyeckue mporeccsl.

8. Tlomsarme TermmoeMkocTH. MoJsipHast M yleNbHAs TETUIOEMKOCTH. TeIIOeMKOCTh TIPH
U30IpoIECCaX.

Bmopoe nauano mepmoounamuru. Inmponusn

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococtostHus.  CyTh
HEOOpPaTUMOCTH.

2. Btopoe nauano repmogunamuku. ®opmynuposku Knaysuyca u KensBuHa.

3. DuTponus cucTeMbI  ee cBoiicTBa. Teopema HepHcTa.

4. V3MeHeHue SHTPOIUHU B TETUIOBBIX MPOIECCaX.



OcHOBHOE ypaBHEHUE TEPMOJINHAMUKHU. TepMOIMHAMUYECKUE TOTEHIUAIIBI.
Huxnmuaeckuit mponece. KoadurumeHT mose3Horo 1elCcTBHs TETIOBON MaITUHBI.
Hukn Kapno. Teopema Kapro. Tepmoaunamuueckast 1kajga TeMIeparyp.
Cratuctuueckuid cMbici s3HTponun. ®opmyna bonpimana.

O No O

3Jlel<mpocmamultea<oe none

1. Cunst B mpupoae. Poib 351eKTpOMarHiTHOTO B3aMMOICHCTBHSL.

2. DIEeKTpOCTaTHYECKOE MoJie. DIeKTprUecKuii 3apsi. CBOHCTBA IIEKTPUYECKOTO 3apsia.
3akoHn KyioHa.

3. HampskeHHOCTh 3JIEKTPOCTATHIECKOTO TOJIS.

4. TlpuHUMD CYyNeprO3ULMU  JNEKTPOCTATUYECKUX TOJEeH Ui JAUCKPETHOro U
HENPEPBIBHOTO PACIIPEAETICHUS 3apsII0B.

5. TloTok BekTOpa HANPSXKEHHOCTH AJIeKTpocTaTudeckoro nous. Teopema ["aycca.

6.IToTeHIIMAanBbHOCTh  AJEKTPOCTATHYECKOTO ToJiss. [IpuHIMI — cyneprno3uiuu  Jyis
MOTEHLKANA.

7.PaboTa 1o nepeMemieHuio 3apsia B 3JEKTPOCTaTHUECKOM ToJie. TeopeMa o HUPKYIIALUY.

8.CBs13b MeX /1y HANPsHYKEHHOCTHIO U MTOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue Tmoyss. CHIOBBIE JUHUH. OKBHIIOTCHIHMAIBHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoduuku 6 JJICEKmMPUUEeCKOM nojie

1. Dnexrpuyeckuii qumoIb. [UMOIBHBIA MOMEHT.

2. DJEKTpUYECKOe IMoJie B AMdJeKTpHKe. [lomspusanus TuiIeKTpuKa.

3. Bekrop anexkrtpuyeckoro cmemieHus. JuanekTpuyeckas MPOHUIIAEMOCTh BELIECTBA.
Teopema ["aycca 1u1st AUAIEKTPUKOB.

4. VYcnoBus Ha rpaHULIe pa3jienia IBYX TUAJIEKTPUKOB.

5. DIEeKTpOEeMKOCTh YEAMHEHHOTO MPOBOJHUKA.

6. Konmencatop. DJIEKTPOEMKOCTh IUIOCKOTO, C(HEpPUYECKOro H  IMIIMHAPUICCKOTO
KOHJICHCATOPA.

7. CoenuHeHne KOHIECHCATOPOB.

8. Dneprus 3apsKeHHOT0 KOoHJIeHcaTopa. [IMOTHOCTh SHEPrUuu AMEKTPUIECKOTO MOJIS.

9. BximoueHHe KOHICHCATOPA B AICKTPUUICCKUE TICTIH.

Hocmoannwlit 3.1eKmpuyecKuil moxK

1. Dnexrpudeckuii ToK. [I10THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3axon Owma B nuddepenunanbHoit hopme.

3. 3axon Oma B MHTETpaIbHOHN (hopMe It OHOPOTHOTO YYACTKA MEMH. DIEKTPUIECKOe
HanpsKEHUeE.

4. Conpotusienue npoBoaHrka. CoeJMHEHHE CONPOTUBIICHUH.

5. 3axon Oma i HeOAHOPOAHOTO yyacTka 1enu. Croponaue cuisl. SJC.

6. IIpaBuna Kupxroda ans pacdera pa3BeTBICHHBIX LIETICH.

7. PaboTa 1 MOUTHOCTb MEKTPHUUECKOro Toka. 3akoH J[xoymnsa-JIenmna.

8. IlepexomHble MPOIECCH B IIEMTH C KOHAEHCATOPOM.

Mazuummnoe none u I1EKMPOMACHUMHAA um)ykuu}l

1. Enaunas npupoza 37€KTpUYECKOTO U MAarHUTHOTO MOJIS.

2. VICTOYHMKHM MarHUTHOTO MOJs. MarHuTHOE ToJie IBHXKYIIETrocs 3apsaa U MPOBOJIHUKA
¢ TokoM. 3akoH bruo-Cagsapa.

3. TloTox W UUPKyIALMsS BEKTOpa WHAYKIMH MarHuTHoro mois. Teopema [aycca u
TEOpeEMa O [UPKYJIALNH.

4. Cuna Jlopenna. [IBuxeHne 3apsHyK€HHONW YaCTULIBI B MATHUTHOM TIOJIE.



5. Cuna Ammepa.

6. MarauTtHoe noJjie B BeliecTBe. HaMarHn4eHHOCTb.

7. HampsiokeHHOCTb MAarHUTHOTO ToJis. MarHuTHas NPOHULIAEMOCTh  BEIIECTBA.
JlnamarHeTuKy U mapaMarHeTUKH.

8. ®eppomarneruku. Ousnueckas npupoaa peppomMarHeTma.

9. 3akoH oanektpoMarautHOW wuHAyKiMKu Dapaznes. IlpaBuno Jlenma. Buxpepoe
AJIEKTPUUECKOE MOJIE.

10. SBnenue camouHayKuuu. MHIyKTUBHOCTD. COJICHOMI.

11. Dueprust KOHTypa ¢ TOKOM U MarHUTHOTO TIOJISL.

dnexkmpuueckue Ko1edanusa u nepementblil MoK

KonebarenbHblil KOHTYp. MeXxaHH3M BOSHUKHOBEHHS JIEKTPHUYECKUX KOJICOAHUH.
DHEprus MEKTPUIECKUX KoJIeOaHUH.
3aryxaromue Kojebanus. XapakTepHCTUKHU 3aTyXaIOIUX KOJIeOaHU .
Posib akTUBHOTO COPOTUBIICHUS B KOJIEOATEIbHOM KOHTYPE.
Brenyxnennsie konebanus. BexTopHas numarpamma HampspkeHU. Pe3onaHc Toka.
Pe3onancHas gacrora.

6. CoorHomenue (a3 MEXIy BHEIIHUM HAINpsDKEHUEM, CHIION TOKAa W HANpsHKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LEIH.

7. IlepemenHbli TOK. VHAyKTMBHOE U €MKOCTHOe comportuieHue. IlonHoe
COIPOTHBIICHUE LIETIH ITPU IEPEMEHHOM TOKE.

8. eiicTByromue 3HA4YEHUS] CHJIbI TOKa M HAINpPsDKEHUS. MOIIHOCTh MpPU MEPEMEHHOM
toke. Koaddurment momuocTu.

arONME

2 cemecTp
dnekmpomazHummole 60J1HbL

1. Cucrema ypaBHeHuid MakcBemia Kak 0000IIeHHE PAa3pO3HEHHBIX — SIBICHUH
3JIEKTPUYECTBA U MAarHETU3Ma.

2. CsoiicTBa ypaBHeHull MakcBesua. [Ipenckazanue cynecTBOBaHHS 3JIEKTPOMarHUTHBIX
BOJIH.

3. BomnnoBoe ypaBHenue. CKOpPOCTb paclpOCTpaHEHHs BOJIHBI UM  IOKa3aTellb
IIPEJIOMIIEHUS CPEJIBI.

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

5. DHeprus v UMITYJIbC JIEKTPOMAarHUTHON BosiHbI. BekTop [loiinTiHra. IHTEHCHBHOCTD.

6. Ilkana sneKTpoMarHuTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EctecTBeHHBIN U MOJSPU30BaHHBIN cBEeT. Bubl monsipusanuu. CTeneHs Mosipu3ain
YaCTUYHO IOJIAPU30BAHHOTIO CBETA.

8. 3akon Mairoca.

9. Tlonsgpu3auuss NpU OTPAKEHUH U TPEIOMIICHHMM CBETa Ha TpaHHUIE pasjena
JIMATIEKTPUKOB. YT0a bproctepa.

10. /IBoitHoe myuenpenomiieHue. Y cTpoucTBO mpu3Mbl Hukous.

11. Onrtuyecku akTUBHBIE BeIECTBA. BpallleHue MIOCKOCTH MONSpU3allUU CBETa IpU
IIPOXO0KJICHUH Yepe3 ONTUYECKU aKTUBHYIO CPELLy.

Humepgpepenyus ceemosvix 6011

1. Tlonstme wuntepdepeniuu. [IpuHIMI Cymepmo3uIMK JUIS CBETOBBIX  BOJH.
HaOmromaemble 1 HeHaOIIFOJaeMble BEJIMYNHEI.

2. KorepeHTHble M HeKOTepeHTHbIe BOJHBIL. CIOXEHHE WHTEHCHUBHOCTEH B Ciydae
HEKOTePEHTHBIX W KOTePEHTHBIX KOJICOAHHH.

3. VYcnoBus ycuineHuss U ociabIeHWs cBeTa B 3aBUCHUMOCTH OT pa3HOCTH (a3
UHTEp(EepUpPYIOLUIUX BOJIH.



4. OnTuueckuil myTh cBETOBOrO Jiyya. CriocoObl N3MEHEHHS ONITHYECKOTO IMYTH CBETOBBIX
BOJIH.

5. CpsI3b ONTHYECKOM pa3HOCTH X0/1a JIBYX BOJH C pa3HOCTHIO (a3. Y CIoBHI MaKCUMyMa
¥ MUHMMYyMa HHTep(EpeHINH B 3aBUCHIMOCTH OT ONITHYECKON Pa3HOCTH XOJa.

6. Cxema IOwnra. YcnoBusi HaOmronenus uHTepdepeHunu. KoopauHaTel CBETIBIX U
TEMHBIX ITOJIOC Ha dKpaHe.

7. BpemeHHas U MPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

8. HHrepdepeHuns B TOHKHX IUIEHKaX B OTPAKEHHOM U IPOXOJISIIEM CBETE.

9. Cxema ans HaOmonaeHus kosiely Hptorona. Pammychl CBETNIBIX M TEMHBIX KOJEI B
OTPaXEHHOM M HPOXOJISIIEM CBETE.

Jugpakuyus u oucnepcusn ceemosvix 60aH

1. SBnenue mudpakuuu. OcoOeHHOCTh aUdpaKuu CBETOBBIX BOJH. Jludpakius
Openens u Opaynrodepa.

2. Ilpunmun Iroiirenca-®dpeHens. YOpoIleHWE BBIUMCIACHUNH C TMOMOIIBI BEKTOPHON
JUarpaMMmBl.

3.  Judpakuus OpeHens Ha KPYriIoM oTBepCcTHU. 30HbI DpeHers.

4. Judpakuus Opaynrodepa Ha y3KOH NPAMOIMHEHHON IeH. Y CIOBUS MaKCUMyMa H
MUHUMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yriia Au(pakiuu.

5. Hudpakuuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TUPPAKIMOHHON PEIISTKH.
Yci10BuUs TNIaBHBIX MAaKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucniepcus M pa3penaonas criocoOHOCTb AU(PPAKIIUOHHON PEHIETKH.

7. Judpakuus Ha TPOCTPAHCTBEHHOW pellIeTKeE.

8. dusuuecKue MPHUHIIUIIEI roJIoTpaduu.

9. Hucnepcus cBera. HopmanibHas u aHOMajbHas TUCIEPCHUS.

10. BonnoBoii maker. da3oBas u rpynmnoBasi CKOPOCTH BOJIHBL.

Keanmoesasn npupooa uznyuenusn

TennoBoe u3nydeHue abcoaoTHO YepHoTo Tena. 3akoH Credana — bonbpivana.
3akoH cMenieHus Buna. ['unoresa Ilnanka.

DHeprus U uMnyiasc ¢poroHa. /laBnenue ceera.

dotorddext. 3akonsl poTorddexra. Kpacnas rpanuna gporospdexra.
dopmyna DUHIITEIHA. PEIsITUBUCTCKII 1 HEPEIATUBUCTCKUN (HOTOIPdEKT.
TopMo3HOE PEHTI€HOBCKOE M3ITyUEHHE.

Oddext Komnrona. ®opmyna Komnrona.

KopryckymsipHO-BOJIHOBOH JTyalTu3M CBETa.

N~ WNE

Dnemenmeol K6AHMOBOU MEXAHUKU

BouiHOBBIE CBOMCTBA YaCTHLL.

Jlnvna BosiHb! 1e bpoiins. DKkcnepuMeHTaIbHOE TOATBEPKICHUE.

[Ipunuun HeonpenenenHoct I'eitzeHOepra. CooTHOIIEHNE HEOTIPEAETIEHHOCTEN.
BomHoBas pyHKIMS U €€ CBOMCTBA.

OcHoBHas 3a/1aua KBaHTOBOM MexaHuku. YpasHeHue péaunrepa.

Yactuia B NOTEeHIHAIBHOM siMe. KBaHTOBaHME YHEPIUN.

[TpoxokaeHre YaCTHIIBI Yepe3 MOTCHITMANBHBIN O0aphep. TyHHETbHBIN dPHEKT.

NogakowdhE

Teopus bopa u uznyuenue amomos

[InanerapHas MOzEIIb aTOMA.

IToctynater bopa.

Nznyyenne atoma BOAOPOAa U BOJOPOAONOTOOHBIX CUCTEM.
Crnekrpanbnbie cepun. Dopmyna bansmepa.

NS



5. CnexkTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

Amom ¢ mouku 3penun K8AHMOBOU MEXAHUKU

KBaHTOBBIE UnCa, XapaKTEPU3YIOIINE MOJI0KEHNE IIEKTPOHA B ATOME.

KBanToBaHue 3HEpruu.

KBanroBanue momenra HUMITYJIbCA.

CnuH snexktpoHa. [ToaHbIE MOMEHT 3JIEKTpOHA.

Cxema 3HepreTuyecKux ypoBHEH aToMa BOJIOPOAA.

[IpaBuna oTOopa mpu aTOMHBIX ITEPEXOIAX.

3aroHEeHNE AIEKTPOHHBIX 000JI0YEK B MHOT'O3JIEKTPOHHBIX aroMax. [Tpunuun [aynn.

NogakowdnpE

Keanmosasa cmamucmuxa u 3ﬂel<mp0np0300rtocmb meepdbtx mein

1. TIpuHIMO TOXIECTBEHHOCTH OJIMHAKOBBIX YaCTHII.

2. bozonbl u depmuonbl. Tpu BUIa CTATUCTUKH: Kiaccudeckas, bosze-DiHmTeliHa U
®epmu-/lupaka.

3. CBoOoanbIe 1eKTpOoHBI. DHEprus Oepmu.

4. 3oHHas TeopUs TBEPAbIX TEIl.

5. DNeKTponpoOBOJHOCTh  IMOJYHPOBOJAHUKOB.  3aBUCHUMOCTH  MPOBOJMMOCTH  OT
TEMIIEPATYPBI.

6. CoOcTBeHHas ¥ IpUMECHAas MPOBOJIUMOCTD MOJIYIPOBOIHUKOB.

7.  DIeKTpOnpOBOJHOCTh METANIOB. 3aBUCUMOCTb COIPOTUBIIEHUS OT TEMIIEPATYPHI.

8. SIBnenue cBepxmnpoBoguMocTy. KBaHTOBas TEOpHs CBEPXIPOBOIUMOCTH.

Amomnoe a0po u adepuvle peaKyuu

SIBnenne paanoakTUBHOCTU. OCHOBHOM 3aKOH PaJMOAKTUBHOTO paciajia.
PagnoakTtuBHbIE PSABI.

CocTaB 1 XapaKTepUCTUKH aTOMHOTO s/ipa. SIAepHbIE CUIIBI.

Kanenwuast u o6onoueunas mojaenu siaep. Panuyc sapa.

Macca u sHeprus CBs3u sapa. Y IeJIbHask SHEPTUS CBSI3H.

SnepHble peakuuu. DHEPrus ASPHOU peaKInu.

SnepHas >HEepreTuka.

Nooak~owhE

Ocobennocmu paouoaKmueHvlX pacnaooe

1. VpaBHeHHe U PHepreTHUeckoe ycioBHe o-pacnana. CBsi3b DHEPrUU O-YaCTUIBI C
NEepUOAOM MOypacnajia.

2. Tynnenbnbld 3¢ dexT npu a-pacnane. CeKTp o-4acTHII.

3. Xapakrtep CHeKTpa y-U3ITy4deHusl.

4. Ilponeccsl B3aMMOJEHCTBHS Y-KBAHTOB C BEILIECTBOM.

5. 3aBHUCHMMOCTb MHTEHCHUBHOCTHU Y-U3JIy4Y€HHUS OT TOJIIMHBI clios BemecTBa. CpaBHEHHE
MPOHUKAIOIIEH CLIOCOOHOCTH Pa3INYHbIX BUJIOB U3ITyUECHHUS.

6. Tpu Buna B-pacmaga. DHEpreTHUECKUH CrieKTp B-uacTuil. I umore3a HEUTPUHO.

7. 3akoHbI coxpaHeHus MpH P-pacnane. Jlentonsl. JlenToHHBIHM 3aps.



IMpuiaoxenue 2.

OHeHO‘leIe cpeacrea AJid MpoOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThl 00yUeHHS U OLEHOYHbIE CPEACTBA /IJIsl IPOBEeHUs MPOMEKYTOYHOM aTTeCTAIMU:

Kon
WHJUKAaTOpa

I/IHI[I/IKaTOp JAOCTHIKCHHA KOMIICTCHIIMH

OueHouHsle cpencTBa

OIIK-1: Cnoco0

npodeccHoHAIbLHOM 1eATeJIbHOCTH;

€H IPUMCHATDb €CTCCTBEHHOHAYYHBIC U oﬁmemmcenepﬂble SHAHU, METOABI MATEMATHYCCKOI'0 aHAJIU3a U MOJACJIUPOBAHUSA B

OIlIK-1.1

npo¢ecCHoHATbHBIC 3a1a9u
MIPUMEHEHHEM OOIIEUHKEHEPHBIX 3HAHHIMA

- Pemaer CTaHAApPTHBIC

C

Hepeqem) TEOPETUYECKHUX BONPOCOB K IK3aMEHY.

Cemectp 1

1. Kunemaruka noctymnaTtenbHOro asuxenus. [lonstue pagumyc-BekTopa, CKOpOCTU
u yckopenus. Hauanbnele ycnosust. [Ipsmas u oOpaTHas 3aauu MEXaHUKH.

2. UuepnmanbHble CHUCTEMBI OTcueTa. [lOHSTHE CHIIBI, MacChl W HMITYJIbCA.
OCHOBHOM 3aKOH IMHAMUKH ITOCTYATEIBHOIO ABH)KEHUS.

3. 3aKkoHBI COXpaHEHHUS B MEXaHUKE. 3aMKHyTas CHUCTeMa. 3aKOHBI COXpaHCHHUS
UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba omucaHus B3aUMOAEHCTBUA. J[BHKeHHE YacTHUIIBI B OJHOMEPHOM
CTallMOHapHOM noJje. CBA3b MEXAY CHIION U IOTEHIIMAIILHOW SHEPTUEH.

5. OOmee TOHATHE O BOJHAX. XapaKTEPUCTUKH Oeryiied BOJHBL. BosHOBOE
YPaBHEHHE IIIIOCKOM BOJIHBI.

6. Iloctynmarer DiiHmTeiHa. 3amemieHue BpeMeHH. JIOPEHIIEBO COKpalleHHe
JuiHBL. PenstuBncrckne naBapuanTel. IHTEpBaUI.

7. Maxkpocucrema. MuxkpococTosiHre u MaKpOCOCTOSIHHE CUCTEMBI.
Cratuctnueckuii noaxon. IloHsATHE BEPOATHOCTU U CPEAHEN BEITNYHHBI.

8. @yHKIMsA pacrpenesneHus ciydailHOW BeTUYMHBL PacmpeseneHue MOJeKysd Mo
IIPOEKLHAM CKOPOCTEH.

9. Mogens wupeanbHOro rasa. JlaBneHWe W TeMmmeparypa C TOYKH 3pEHHA
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PAaBHEHHUE COCTOSHUS UAEAIBHOTO ras3a.

10. ITpoGiemMa HEOOPATHMOCTH TETUIOBBIX IPOIECCOB. DHTPOINHUS CUCTEMBI U €€
cBoiicTBa. Teopema HepHcra.




Kon
WHIUKaTOpa

I/IHI[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMHN

OrneHOYHBIC CpeICTBA

11. Cratuctuueckuii Bec MmakpococtossHus. CyTh HeoOpatumMocTu. CTaTUCTHYECKUIN
cmblica 3HTponuu. ®opmyna bonabimana.

12. I'panunsl NPUMEHUMOCTH  MOJENIM  MJEANbHOIO  raza.  YpaBHEHHUE
Ban-nep-Baanbca. I30TepMbl peanbHOTO rasa.

13. Cunpl B3aMOJICUCTBHS B MPUpPOJIE. DIEKTpocTaTHIecKoe mose. 3akoH KyioHa.
HanpsixeHHOCTB 351eKTpocTaTyeckoro noss. [Ipunnun cynepno3uiuu.

14. Tlorenuman.  Teopema O  IUPKYJISUM  BEKTOpa  HANPSIKEHHOCTH
ANIEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXKAY HANPSKEHHOCTBHIO U OTEHLUAJIOM.

15. Dnekrpudeckuit Tok. [I10THOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3akoH Oma
B tuddepennunansroii hopme.

16. Enunas npupona snekTpudeckoro u marHuTHoro mois. Ilone aBmxyierocs
3apsaa. [IpyHumn cyneprno3unuu MarHuTHbIX nosiei. 3akon buo-Casapa.

17. TloTok ¥ HMPKYJISAKS BEKTOpa MHIYKIIUM MarHUTHOTO ToJisi. Teopema ["aycca u
TEOpeMa O LUPKYJIALHNH.

18. 3akon snmekTpomarauTHoW wHAayknuu Papanes. Ilpasuno Jlenma. Buxpeoe
AIIEKTPUYECKOE MOJIE.

19. Cucrema ypaBHeHHiI MakcBemia Kak 0000IIeHHE pa3pO3HEHHBIX SBICHUN
AJIEKTPUYECTBA U MarHeTu3smMa. MaTtepuaibHble ypaBHEHHUS.

20. CporictBa  ypaBHeHuid ~ MakcBemna.  [Ipenackaszanue  CyIIiecCTBOBaHUS
AJIEKTPOMATrHUTHBIX BOJIH.

Cemectp 2

1. Crnoco6s1 mongpu3anuu ecrectBeHHoro cpeta. [Ipusma Huxons. Bpamienue
IUTOCKOCTH TOJIAPU3ALMK CBETA IIPU MPOXOXKICHUN Yepe3 ONTHUECKH aKTUBHYIO Cpey.

2. [Ikana 351eKTpOMAarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOrO Iuana3oHa.
IToka3zaTenb NpenoOMIICHUS CPE/IBI.

3. Cxema IOnra pns wHabmomenuss wuHTepdepeHumu. BpemenHas wu
IPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.

4. Ssnenue mudpakumu. Judpakmus Ppenens n Ppaynrodepa. I[Tpunimm
['tolirenca-dpenens.

S. TeroBoe m3nydenne tena. 3akoH Credana-bBonpiMana. 3akoH CMeEIICHHS




Kon

I/IHI[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMHN

OrneHOYHBIC CpeICTBA

UHANKATOpa

Buna. I'unoresza [1nanka.

6. ®otonsl. [laBnenue ceeta. KopnycKyIsspHO-BOJHOBOM Jyalu3M CBETA.

7. BosiHoBbIe cBoiicTBa yactull. JyinHa BostHBI 1€ bpoitiist. DkcnepuMeHTanbHbIe
MOATBEPK/ICHUS TUNIOTE3bI 1e bpoiins.

8. [Mpunuun  HeompeneneHHocTH.  COOTHONIEHHE  HEOMpeesIeHHOCTEN
[eiizenbepra. OcoOeHHOCTH TIpoIecca U3MEPEHUs B KBAHTOBOW MEXaHHKE.

9. ®dusnyueckoe MCTOIKOBaHUE BOJH jAc¢ bpoiinsa. BomHoBas ¢dyHkmus u ee
cBoiicTBa. [ITOTHOCTH BEpOATHOCTH OOHAPYKEHUST YACTHUIIBI.

10. OcHoBHas 3ajaya KBaHTOBOIl MexaHUKH. HecTanmoHapHoe M CTallMOHApPHOE
ypasHeHue LlIpénunrepa.

11. IIpoxoxkmeHwe dYacTHIBl dYepe3 MOTCHIUaNbHBIM Oaphep. TyHHENbHBIN
s dexr.

12. IInamerapHas moxaenb aroma. Iloctymatel bopa. KBaHTOBaHme sHepruum
BOJIOPOJAOIIOA00HON CUCTEMBI.

13. VYpaBuenue Illpenunrepa s atoma Boaopona. KBaHToBaHMe MOMeEHTa
umnyibca. [IpaBuna otoopa.

14.  Cnun snektpona. KBaHTOBbBIE 4HCIa, OMUCHIBAIOIIUE COCTOSTHUE DJIEKTPOHA B
atome. KpatHOCTb BBIpOKI€HUS dHEpreTuueckux yposHeu. [Ipuanun [Taymnu.

15. IlpuHUUO TOXIAECTBEHHOCTH OJWHAKOBBIX dYacThll. BO30OHBI M (QepMUOHBL.
KBaHTOBBIE pacnpeneneHus.

16. CBoboxanble 37eKTpOHBI B MeTasuie. JHeprust @epmu. 30HHAS TeOpHUs TBEPIbIX
Tel.

17. Macca u sHeprusi CBA3M aTOMHOTO sijipa. 3aBUCUMOCTh YJEIbHON SHEpPrus
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAEIb sIpa.

18.  Tpwu Buna B-pacmaga. DHepreTHuecKuil crekTp B-uactui. Heltpuno.

19. Knaccuduxarnms snemMeHTapHbIX YacTull. JlenTonsl. JlenToHHBIH 3apsi.

20.  Anponsl. bapuonnsii 3apsia. KBapkoBast MoJienb aipOHOB.

OIIK-1.2 —  Tlpumensier METOIbI Ilpumepwt npakmuueckux 3a0aHuii:
MOJICIMPOBAHUS W MaTEMaTHYECKOTO Cemectp 1
aHanM3a IS pemieHus  3ajad B

1. OnHopoaHbli CTEpKEHb MaccOM M = 5 Kr, pacroJIOKEHHBI BEPTUKAJIHHO,




Kon
WHIUKaTOpa

I/IHI[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMHN

OrneHOYHBIC CpeICTBA

npodeccroHaNbHOM AeSITETFHOCTH

MOJKET BpalllaTbCsl BOKPYI OCH, NPOXOZSINEH 4epe3 ero BepXHHH KoHel. B cpenuny
CTEPKHs IONAJAET Iyt Maccod m = 10 r, JeTsias TOpU30HTAIBHO CO CKOPOCTBIO v =
103 m/c, u 3actpeBaer B HEM. OmpenennTh KAHETUYECKYIO SHEPTHIO CTEPIKHS Cpasy
ocie yaapa.

2. Yactuma maccel my = 0,1 Kr, IBWXKYIIAsCd CO CKOPOCThIO v =3 M/cC,
UCIBITAJIA YIPYroe COyJapeHHe ¢ IOKOMBILEWCS 4YacTuLed wmaccel m, = 0,2 Kr .
OnpenenuTh Kakyro KHHETHYECKYIO SHEPIHI0 NMpUoOpena BTopas yacTULA, €CIIU IepBast
OTCKOYMJIA IO/ NIPSIMBIM YTJIOM K CBOEMY IIEPBOHAYAILHOMY HAIPABIICHHUIO.

3. PenaTuBHCTCKMIA 3JIEKTPOH MMEET KHMHETHYECKyro sHepruio T, = 0,34 MaB.
Onpenenutb CKOpOCTh, ¢ KOTOPOU OH ABMKeTCA. CUNMTaTh YHEPIHIO MOKOS 3JIEKTPOHA
mec? = 0,511 M3B.

4. Ormpenenuts CKOPOCTh MOJIEKYJl a30Ta, MPH KOTOPOil 3HaYeHHE (YHKLIUU
pacripenienenus Makcpesuia npu Temmneparype T; = 400 K OyJeT TakuM ke, Kak ¥ JUis
temneparypsl T, = 500 K.

5. VYruekucnblii ra3 B konuuectse v = 0,8 Mosel HarpeBarT H300apUUYECKH TakK,
47O €ro 00bEM yBenuuuBaercs B N = 3,1 paza. OnpeaenuTte N3MEHEHNE SHTPOIIUU B 3TOM
IporLecce.

6. WneanbHBIN OJHOATOMHBIN ra3 COBEPIIACT LUK, COCTOSIIIUI U3 IBYX H30XOP
U AByX u3oTepM. Hanbombinas u HauMeHbIIas TeMIEpaTypbl [MKJIA COCTaBIAIOT Ty =
400K u T, = 300 K, a HanOonpmmii o0beM B n = 4,5 pa3a NpeBbILIACT HAUMEHBIINM.
Onpenenure k03 PULKEHT OJIE3HOTO ASHCTBUS TAKOTO IUKJIA.

7. KBagpaTHas NpoBOJIOYHAs paMKa pacHojio)KeHa B OJHOW IUIOCKOCTH C
JUIMHHBIM TIPSMBIM IIPOBOJOM TaK, YTO JIBE €€ CTOPOHBI MapajuieiabHsl mposoxay. Ilo
paMKe U IPOBOJy TEKYT oJuHaKoBble TOKU | = 1 KA. Onpenenuts cuity F, eicTByrolyo
Ha paMKy, eclii Omrkaiiuas K IpOBOLY CTOPOHA pPaMKH HAXOJUTCS HA PAcCTOSHHM,
PaBHOM €€ JUIMHE.

8. KomnebarenpHsiit koHTYp uMeeT eMKocTh C = 10 Mxk®D, uHIyKTUBHOCTD L = 25
MI'H u akTuBHOE conpoTuBieHue R = 1 OM. Uepes ckoibKo KoJeOaHU aMIUTUTY/1a TOKa
B 9TOM KOHTYpE€ YMEHBIIUTCS B € pa3?

9. /IBa GECKOHEYHO JUTMHHBIX MPSIMBIX IMPOBOJIa CKPEUICHBI MO PSIMBIM YTIIOM.
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ITo npoBoaam tekyT Toku l1 = 80A u |2 = 60A. PaccrosiHue d Mexay MPOBOIaMH PABHO
10 cM. onpenenuTh MarHUTHYIO UHIYKIHIO B B ToUke, OJIMHAKOBO yJaJI€HHOU OT 000MX
MIPOBOIHHUKOB.

10. KoH1bI 11en1, COCTOSIIICH U3 MOCIEI0BATEILHO BKIIFOUEHHBIX KOHIEHCATOPA U
aKTUBHOTO conpoTuBieHus R = 110 OM, noacoeuHIIIN K IEpEMEHHOMY HAIPSKEHHIO C
amMIuIUTy 1HbIM 3HaueHneM Um = 110 B. IIpu 3ToM aMmiuTyja yCTaHOBUBILETOCS TOKA B
uenu Im = 0,50 A. Haiitu pa3sHocTh a3 Mexa1y TOKOM U MOJaBaeMbIM HaIIPSKEHUEM.

Cemectp 2

1. Cser ¢ 4 =589 HM mamaeT HOPMAILHO Ha JU(PPAKIHOHHYIO PEIICTKY C
nepuogom d = 2,5 MkM , cogepxamyto N = 10000 mrpuxoB. Haiitn yrioByio
HIUPUHY TUGPAKIMOHHOTO MAaKCHUMyMa BTOPOTO MOPSIKA.

2. [Iygok ecrecTBeHHOro CBeTa TaJaeT Ha CHCTEMY H3 JIBYX
MOCJIEIOBATENILHO  PACIIOJIOKEHHBIX TMOJAPU3ATOPOB, VYIOJd MEXIY IJIOCKOCTSIMU
npomyckanusi kotopeix coctaBimsier 30°. KosdduumeHT mormomeHuss mepBoro
nossipuzaTopa cocrasisier 10%, a Broporo — 20%. Kakast yacTp ”HTEHCUBHOCTH CBETa
MIPOMJET Yepe3 3Ty ONTHUECKYIO cucTemMy?

3. UYepnoe Teno Harpenu ot temnepatypsl 600K 1o 2400K. Bo ckonbko pas
yBeNIMYHUIach 00IIas TETUIOBast YHEPTUs, u3rydaemas tenom? Ha ckoibpko M3MeHHIach
JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMYy SHEPrHUHM H3Iy4YEHHS U CHEKTPaJbHBIH
COCTaB U3ITyueHus?

4, OnpenenuTh HAMMEHBIIUN 3aJICPKUBAIOIINNA TTOTEHITUA, HEOOX O MMBIH
JUIE TIPEKpAIleHUs] SMUCCHH C TMOBEPXHOCTH (DOTOKATOJA, €CIM OH OCBEIIACTCS
U3NydyeHueM ¢ UIHOM BoiHbl 0,4 MKM, a KpacHas TrpaHMIa JJisi MaTepuana Karojaa
paBHa 0,67 MKM

5. doton ¢ sHeprueit 1 M»dB paccesuics Ha CBOOOJHOM ITOKOMBIIIEMCS
aneKkTpoHe. HallTh KMHETHYECKYIO0 3HEPIHI0 3JIEKTpOHA OTAa4yd, €CIM B pPe3yJbTaTe
paccestHUs ITMHA BOJTHBI ()OTOHA U3MEHMIach Ha 25%

6. [Ipy ABW)KEHWM 4YACTHUIBI BJOIH OCH X CKOPOCTh €€ MOXKET OBITh

ompejesieHa C TOYHOCTHIO (OIIMOKOIN) no 1 cwm/c. Hailtu HeompeneneHHOCTb
KOOPJIMHATHI, €CJIM YaCTHUIIEH sBIIIeTCS: 1) JIeKTpoH, 2) npobdunka maccoi 0,1r
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7. CoOcTBeHHass (DYHKIIMSA, OIMCHIBAIOIIAS COCTOSHUE MHKPOYACTHIBI B

w.(x) =Csin 2 x

OCCKOHEYHO TITYOOKOW MOTCHITMATBHOW sIME MIMPUHON [, MMEEeT BUI o
Hcnonb3ys ycrnoBusi HOpMUPOBKH, OTPEACIUTh TOCTOSTHHYIO C.

8. BBIMHCIUTE paguychl MEPBBIX TPEX OPOUT AIIEKTPOHA B ATOME BOAOPO/Ia

9, Hailitn HanOonpllyt0o W HAaMMEHBIIYIO JUIMHBI BOJMH cepuu [lameHa B

CIIEKTpe H3JIy4eHUs Bojopoja. CpaBHHUTH IMONYYCHHBIC 3HAYCHHS C JUIMHAMH BOJIH

BUJIUMOIO U3JTy4YEHUs
192
10. IlepBonavanbHas Macca U30TONA UpUaUsAs 7 paBHA M = 5 T, IEpUOL

nonypacrnaza 75 cyrok. Onpenenure, CKOJIBKO sifiep pacmajercs 3a 1 ceKyHIy B 3TOM
npenapate. CKOJIBKO aTOMOB 3TOT0 Ipenapara octaHeTcs uepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTD Npernapara 3a 3TO Bpemsi?

11. B neHTpe conHIa MpoTeKaeT TepMOsAIEpPHAsl pEaklds CUHTE3a Iellus U3
BOJOPOJa, B KOTOPOil M3 YeThIpeX IPOTOHOB obpasyercs sapo He* m npa mosurpona.
3anummre 3Ty peakiuio. Kakue emie yacTuiibl 00pa3yrorcs B Hei?

12. Kakoe kommuectBo UZ® «BBIrOpaeT» 3a rom B SIEPHOM pEakTope C
anekTpudyeckoil MomHocTeo 1 I'Bt 1 k.m.a. 38%? Cuurarts, yTo pacman saep ypaHa
oA JEHCTBHEM TEIJIOBBIX HEWTPOHOB TPUBOAUT K OOpa30OBaHHUIO M30TOIOB
KceHoHa-141, cTpoHuus-92 u Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinoxk mnpoBedeHWs] NPOMEKYTOYHOH AaTTeCTAlUM, TMOKAa3aTeJM MW KPUTepHHU
OLICHUBAHMS:

CornacHo yueOHOMY IUIaHY BHJAaMHU NPOMEXKYTOYHOH aTTecTalUH Mo AUCUUIUINHE «Duznka»
SIBIISIIOTCS 2 DK3aMeHa.

Iokazamenu u Kpumepuu oyeHUBAHUSA IKIAMEHA'
— Ha OICHKY «OTJIMYHO» — PE3yIbTUPYIOIIUN PERTHHT 00YYarOIIErocs J0JDKEH COCTaBIIATh 85 —
100% ot mMakcuManbHOH CyMMBbl OamnoB 3a cemecTp. OOydaromuiics NMOKa3bIBAET BBHICOKUN
YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHI[HI, BCECTOPOHHEE, CHCTEMATHYCCKOE M TIIyOOKOE
3HaHME Y4YeOHOr0 MaTepuana, CBOOOJHO BBIMONHSAET MPAKTHYECKHE 3aJaHus, CBOOOIHO
olepupyeT 3HAHHMSIMH, YMCHHSIMHM, HAaBBIKAMH INPHUMEHEHHS HMX B CHUTYallUsAX IOBBIIIECHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XOPOII0» — PE3yJIbTUPYIOIUN PEUTUHT 00YUYarOIIerocs T0JKeH coCTaBisITh 70 —
84% oT MakcUMaJbHON CcyMMBbI OaJljIoB 3a ceMecTp. OOyyaromuiics JOKEH MOKa3aTh CPEaHHMA
ypoBeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIUW: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO
JOTYCKAlOTCA HE3HAYUTENbHbIE OIIMOKW, HETOYHOCTH, 3aTPyJHEHHUS MpU aHATUTHYECKHX
onepanusx, IepeHoce 3HaHU| U YMEHUI Ha HOBbIE, HECTAHIAPTHBIC CUTYAIIUH;

— Ha OILICHKY «YAOBJIETBOPHUTEJbHO» — DPE3YJIbTUPYIOIIMA PEUTUHI 00y4aromerocst MOJIKEeH
coctaByATh 50 — 69% OT MakcUMaIbHON CyMMBbI 6ayioB 3a cemecTp. CTyAEHT AOJDKEH MOKa3aTh
MOPOTOBBIN YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHILIUH, TO €CTh OH JIOJKEH MMETh 3HAHUS Ha
YPOBHE BOCIIPOU3BENCHHUS U OOBACHEHUS MH(POPMALMU, MHTEIUICKTYaJbHbIC HABBIKM PELICHUS
IPOCTBHIX 3aJay; B XOJE€ KOHTPOJBHBIX MEPONPHUATUN JIONMYCKAIOTCS OLIMOKH, IMPOSBIIAETCS
OTCYTCTBHUE OTJEJIbHBIX 3HAHUN, YMEHUH, HABBIKOB, O0YUaIOIIUNACS HCIIBITHIBAECT 3HAUUTEIIbHBIC
3aTpyIHEHUS IPU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSMU IIPU UX NIEPEHOCE HAa HOBBIE CUTYAaIlUH.

— Ha OLICHKY «HEY/I0BJIeTBOPUTEIbHO» — PE3yIbTUPYIONINHA PEUTHHT 00YYarOLIerocs COCTAaBIISIET
meHee 50% 0T MakCMMalIbHOW CyMMBbI OQJIJIOB 32 CEMECTp pe3yJsibTaT 0Oy4eHHus: He IOCTUTHYT,
KOMIICTCHIIMK HE C(bOpMI/IpOBaHI)I, CTYACHT HC MOXCT IIOKas3aTb 3HAaHHWA Ha YPOBHC
BOCTIPOM3BEICHUS U OOBSICHEHUSI MHPOPMALIMU, HE MOKET TIOKa3aTh HHTEJUIEKTyaJIbHbIC HABBIKU
peIIeHNs IPOCTHIX 3a1ay.
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