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JIner akryaauszanuu padoyeil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3aceanuu Kapeapsl DUUKU

[Iporokom or 20 1. Ne

3aB. kadeapoii M.b. KpKyJ‘II/IC

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kageapsl DHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.b. KpKy.]‘II/IC

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Du3UKU

IIporokomor 20 . Ne

3aB. kadeapoii M.b. KpKyJII/IC

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kapeapbl  DOHU3HKH

IIporokomor 20 . Ne

3aB. kadeapoii M.B. KpKyJII/IC




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonydyeHue cTyAaeHTaMH OCHOBOMOJAralolIUX IMpeacTaBiIeHU o (yHAaMeHTaIbHOM
CTPOCHUH MaTepuud U (UIHYECKUX TPUHIUNAX, JISKANMX B OCHOBE COBPEMEHHOMU
€CTeCTBEHHOHAYYHOU KapTHUHBI MHUpa; GOPMUPOBAHUE Y CTYIEHTOB COBPEMEHHOI'O €CTECTBEHHO-
HAyYHOTO MHPOBO33PCHHUS, pa3BUTHE HAYYHOIO MBIIUICHUS W PACHIUPEHHUE HAyIHO-
TEXHUUYECKOTO KPyro3opa; OBJaJIeHHEe OCHOBHBIMU (PU3NYECKUMH KATETOPHUSIMH, NOHATUAMU U
byHIaMEHTAIBHBIMH (PU3UYECKUMU 3aKOHAMM; TIOTYYCHHE MPEACTABICHUHN 0 PyHIaMEHTATBLHBIX
KOHIENIMSAX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3ylbTara HCTOPHUYECKOIro Ipoliecca;
OBJIAJICHUEC TIpUEMaMH W METOJIaMH PEIICHUs KOHKPETHBIX 3a]ad W3 Pa3IMn4YHbIX oliacten
bu3MKM, yMEHUS BBIICIUTh KOHKpPETHOE (M3MUYECKOE COAEep)KaHHEe B MPUKIATHBIX 3aJadyax
Oynymeii mnpodeccHoHAIbHON — JEATENBHOCTH; (OPMHPOBAHHWE HABBIKOB  IPOBEICHUS
(GU3NYECKOTr0 HSKCHEPUMEHTa, IO3BOJISIONIMX UM BIOCIEACTBUM OBIAJETh KOMILIEKCOM
komreTeHui, npeaycMorpeHHeix DPI'OC BO mno nHampaBinenuro monaroroBku 22.03.02
«MeTannvorus.

2 MecTo IMCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Jucuunnuna Ousrka BXOJUT B 0053aTeNNbYI0 YacTh Y4eOHOTro IJIaHa 00pa30oBaTeIbHOM
MIpOrpamMMBl.

Jis  u3ydeHWs ~ AUCHMIUIMHBI ~ HEOOXOAWMBI  3HaHUs  (YMEHHUA,  BIAJCHHUS),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Marematuka

OO6m1ast ¥ HEOpraHUYECKask XUMHUS

3HaHus (yMeHUs, BJIaJICHUA), MOJIYYCHHbIE MPU U3YUYCHUU JAHHOW JAUCUUIUIMHBI OYAyT
HEOOXOTUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

HavepraTenbHas reoMeTpus 1 KOMIIBIOTEpHAS Tpaduka

duznueckas XuMus

MarepuanoseneHue

CornpoTuBiI€eHNE MAaTEPUATIOB

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus IUCHUIUIMHBI (MOAyis) «®Du3uka» 0O0ydyaroUIUICs TOJIKEH
001aaTh CIeAYIOIUMI KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Crocoben pemaTth 3ama4ud MPOQPECCUOHAIBHON JIEATETbHOCTH, TPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHAIN3a, ECTECTBEHHOHAYYHbBIE U OOIIeUHKEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonp3yeT €CTECTBEHHOHAy4YHbIE 3aKOHBI M NPUHLUIBI NPU PEILIEHUU
PAKTHYECKHX 3a/1a4

OIIK-1.2 Pemaer cranpmapTHble TNpodeccHOHAIbHBIE 33aJaud C [PUMEHEHHEM
00IIenHKEHEPHBIX 3HAHUI

OIIK-1.3 [TpumeHsieT MeToAbl MOJEIMPOBAaHUS M MATEMAaTHUECKOIO aHaiu3a s
pelieHus 3aa4 TEOPETUYECKOro U MPUKIIAIHOTO XapakTepa




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JNUCIHMIUIMHBI COCTABIsET 8 3a4eTHHIX eauHuIl 288 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora— 112,2 akan. 4acos:
—aynuropHas — 108 akan. 9acos;

— BHeayIuTopHas — 4,2 akaJl. 4acoB;

— caMocrosiTenbHast padbora — 158,1 akan. gacos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTecTaluu - 3a4€T, 9K3aMCH

AynuropHas 3 =
o | xomraxrHAs pabota E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 5} Bug KOHTPOJIS
Pazpen/ tema 3 (B axaz. yacax) == . P Kox
S 3 © | camocTosTenbHOI | ycrieBaeMoCTH U
JIACIMTUTHHBI 5 S . | xomneTeHuK
3 o B paboThI MIPOMEKYTOYHOM
na6. | mpakr. [ € 8
Tlex. : 1 28 aTTecTaluuu
3aH. | 3aH. | QU &
1. MexaHuka
MOJrOTOBKA K
MIPaKTAYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
BBITTOJTHEHUE
11 Kunemarnka u MPAKTHIECKUX MpoBepKa OINK-1.1
JMHAMUKA 2 2 5 padot (MA3); HWHAWBHUIyaJIbHBIX OIK 1'2’
MOCTYTIATEIEHOTO CaMOCTOSITENEHOE 3ajad; OIK 1' 3’
JIBUKEHUS u3yueHHue y4eOHOM| ceMHHap Mo TeMe '
Y Hay4HOU
JIUTEPATyPhI B TOM
qucie
NEKTPOHHBIX
pecypcoB
2
MIOJTOTOBKA K
OPaKTUIECKOMY H
nabopaTOpHOMY
3aHATHIO;
MpoBepKa
BRITOIHEIHE WHIUBHUAYaIbHBIX
MPAKTHIECKUX Y
12 Kunemaruka u abor (F13): 3a1ady; OIlK-1.1,
JMUHAMHUKa BpamaTeibHOro 2 2 2 5 P ’ 3aIUTa OIIK-1.2,
CaMOCTOSITEIIBHOE
JIBUDKCHHUSI .| maboparopHbIx OIlK-1.3
n3ydeHune yaeOHon
N pabor;
M HAYYHOMN
CeMHHap 10 TeMe
JIUTEPATyPHI B TOM
qucie
JNMEKTPOHHBIX
pecypcoB




1.3 3akoHBI COXpaHEHHUS B
MEeXaHHUKe

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydeHue yueOHoU
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

pOBEpKa

HHJIUBHYaJbHBIX
3a/1ay;

CEeMHUHAp N0 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.4 Mexann4eckune
K0JIEOAHHS U BOJIHBI

15

IIOJTOTOBKA K
IPaKTUYECKOMY U
nabopaTopHOMY
3aHATHUIO;
BBITIOJTHEHNE
MPaKTUIECKUX
padot (M13);
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX

pecypcoB

IpOBEpKa
WHIUBUAYATbHBIX
3aj1ay;
3alIuTa
1abopaToOpHBIX
pabor;
CEeMHUHAp MO0 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

30

2. MonekynsapHast ¢usuka u
TEpPMOAUHAMUKA

21 MonekynspHo-
KUHETHYeCKasi TEOPHs

20

HOATOTOBKA K
MIPaKTHYECKOMY U
nabopaTopHOMY
3aHSTHIO;
BBIIIOJIHCHUE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPaTyphbl B TOM
qucie
NEKTPOHHBIX

pecypcoB

IpoBepKa
WH/IMBUTYaJIbHBIX
3ajay;
CEeMHHap 10 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




MIOJITOTOBKA K
MIPAKTUYECKOMY U

1a60paTOpPHOMY
3aHSTHIO;
MpOBEpKa
BBITIOJTHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX
abor (VI3): 3a/1a4; OIIK-1.1,
2.2 TepMoIMHAMUKA 10 P ’ 3aIUTa OIIK-1.2,
CaMOCTOSITENEHOE
.| mabGopaTopHBIX OIlK-1.3
u3ydeHue yueOHon
N pabor;
W HAy49HOH
CEeMHUHAp IO TeMe
JIUTEPATyPHI B TOM
qHcIe
INEKTPOHHBIX
pecypcoB
HWroro mo pasueny 30
3. DnekTpoMarHeTH3M
MIOJTOTOBKA K
OPaKTUIECKOMY H
nabopaTopHOMY
3aHSTHIO;
BBITIOJTHCHHUE
MPAKTHIECKUX poBepKa
OIIK-1.1,
3.1 Dnexrpuueckoe mose B 5 pabor (MA3); WH/IUBUTYaJIbHBIX OIK-1.2
BaKyyMe U B BEILICCTBE CaMOCTOSITEIIBHOE 3ajady; OIIK 1' 3’
u3ydeHue yueOHol | ceMuHap mo TeMe '
Y Hay4HOU
JIUTEPATyPhI B TOM
qucie
INEKTPOHHBIX
pecypcoB
MOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
npoBepKa
BBIIIOJIHCHHUEC
HWHANBUAYAJIbHBIX
MPAKTHIECKUX
3.2 TTocTostHHBIH padot (M/13); 3alat, OIK-1.1,
' N 5 > 3aUTa OIIK-1.2,
INEKTPUIECKUIN TOK CaMOCTOSITENEHOE
.| maboparopHbIX OIlK-1.3
n3ydeHune yaeOHon
. pabor;
Y HAYYHOH
CEeMHUHAp 10 TeMe
JIUTEPATYPHI B TOM
qHucie
NEKTPOHHBIX

pecypcoB




3.3 MaruutHoe moae B
BaKyyMe W B BEIIIECTBE

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydeHue yueOHon
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

pOBEpKa

HHJIUBHYaJbHBIX
3a/1ay;

CEeMHUHAp N0 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.4 OnexTpoMarHuTHas
UHITYKIUL.
OnexTpoMarHuTHbIE
konebanus. IlepemeHHBIN
JIEKTPUYECKUHN TOK

IIOJTOTOBKA K
IPaKTUYECKOMY U
nabopaTopHOMY
3aHATHUIO;
BBITIOJTHEHNE
MPaKTUIECKUX
padot (M13);
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX

pecypcoB

MpoBepKa
WHIUBHAYAIbHBIX
3a1a4;
CEMHUHAp TI0 TeME

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.5  DiekrpoMarHuTHOE
rnoe. YpaBHeHUs
Makcsenna.

aﬂeKTPOMaFHI/ITHI)IC BOJIHBI

CaMOCTOSTEIBHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATyPHl B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB

CEMHHAp I10 TEMEC

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

29

Uroro 3a cemectp

18

18

18

89

324€T

4. BoaHOBas oNTHKA

4.1 NutepdepeHuus ceera

41

HOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
BBIIIOJIHCHUE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSTENEHOE
u3yueHHue y4eOHOH
Y Hay4HOU
JIUTEPaTyphl B TOM
qucie
JIEKTPOHHBIX

pecypcoB

npoBepKa
WH/IMBUTYaJIbHBIX
3ajay;
3aIuTa
71a60paTOpHBIX
pabor;
CEeMHUHAp 10 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




MIOJITOTOBKA K
MIPAKTUYECKOMY U

1a60paTOpPHOMY
3aHSTHIO;
MpOBEpKa
BBITIOJTHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX
abor (VI3): 3ajady; OIlK-1.1,
4.2 Tudpakius cBera 7 P ’ 3aIUTa OIIK-1.2,
CaMOCTOSITENEHOE
.| mabGopaTopHBIX OIlK-1.3
u3ydeHue yueOHon
N pabor;
W HAy49HOH
CEeMHUHAp IO TeMe
JIUTEPATyPHI B TOM
qHcIe
INEKTPOHHBIX
pecypcoB
IIOJTOTOBKA K
OPaKTUIECKOMY H
nabopaTopHOMY
3aHSATHUIO;
BBITIOJTHEHNE
MPAKTHIECKUX IpOBEpKa
pI;6OT Wag3); I/IH,E[I/I]I:I/I,ZLyEHLHLIX OIK-1.1,
4.3 Tlonspusauus cBera 5 i OIIK-1.2,
CaMOCTOSITENbHOE 3a1ay; OIK-1.3
n3ydeHune yueOHo! | ceMuHap Io TeMe '
U Hay4HOH
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB
Hroro no pazaeny 16,1
5. KpanroBas ¢usuxa. @usuxa
aToMa M sapa
MOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
poBepKa
BBITIOJTHCHHUE
WHIUBUAYATbHBIX
MPAKTHIECKUX
abor (FI3): 3a/1a4; OIIK-1.1,
5.1 KBanToBas onrTuka 3 7 P ’ 3aIuTa OIIK-1.2,
CaMOCTOSITENEHOE
.| maboparopHbIX OIlK-1.3
u3ydeHue yueOHon
. pabor;
W HAy4IHOH
CEeMHUHAp 10 TeMe
JIUTEPATyPHI B TOM
qucie
NEKTPOHHBIX

pecypcoB




MIOJITOTOBKA K
MIPAKTUYECKOMY U

1a60paTOpPHOMY
3aHSTHIO;
MpoBepKa
BBIIIOJIHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX )
5.2 OCHOBBI KBaHTOBOH padot (M/13); Janad, OIK-1.1,
' 7 ? 3ammTa OIlK-1.2,
MEXaHUKH CaMOCTOSITENEHOE
.| mabGopaTopHBIX OIlK-1.3
u3ydeHue yueOHon
N pabor;
W HAy49HOH
CEeMHUHAp IO TeMe
JIUTEPATyPHI B TOM
qHcIe
3JIEKTPOHHBIX
pecypcoB
IIOJTOTOBKA K
NPaKTHYECKOMY U
nabopaTopHOMY
3aHATHIO;
poBepKa
BBITIOJTHEHNE
mpaxtuueckux | EAMBAAYAIBHBIX
5.3 DJIEMEHTHI 26(” (MI3): 3a/1a4; OIIK-1.1,
COBPEMEHHOU (uzukn 7 p § 3amuTa OIIK-1.2,
CaMOCTOSITENbHOE
aTOMOB U MOJICKYIT .| maboparopHbIx OIlK-1.3
M3y4eHne yueOHon
N pabor;
U Hay4YHOH
CEeMHHAp
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB
CaMOCTOSITENbHOE
M3y4eHne yueOHon
1 HAy4IHOH OIIK-1.1,
5.4 ®Ouszuka TBEPIBIX TEN 7 |nmuTepaTyphl B TOM | CEMHHAp IO TEMeE OIlK-1.2,
qucie OIlK-1.3
NEKTPOHHBIX
pecypcoB
MOJrOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
MpoBepKa
BBITTOJTHEHUE
mpaxtaeckux | AHAHBAAYATBHEIX
55 ATtoMmHoOe SIIPO. I; Sor (MI3): 3a7a4; OIIK-1.1,
PaninoakTUBHOCTE. 10 P ’ 3aIuTa OIIK-1.2,
CaMOCTOSITENEHOE
SnepHbie peakum .| maboparopubIx OIlK-1.3
u3ydeHue yueOHon
. pabor;
W HAy4IHOH
CEeMHUHAp 10 TeMe
JIUTEPATyPhl B TOM
qucie
JJIEKTPOHHBIX

pecypcoB




5.6 DneMeHTapHBIC
JaCTULBI

15

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydeHue yueOHon
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

CEMHUHap 1o TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no paszneny

13

12

12

53

Uroro 3a cemectp

18

18

18

69,1

OK3aMCH

Hroro no JUCHUIIIINHE

36

36

36

158,1

3a4€T, OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanmuszanuu pa3IWYHBIX BHJAOB Y4YeOHOW paboThl Hambosnee 3PGhEeKTUBHBIC
pe3yNnbTaThl OCBOCHHS JUCHHMIUTUHBI «DU3WKa» HAlOT TPAJUIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUM,  TEXHOJOTMU  MpOOJIEMHOTO  OOyuYeHHUs, HWHTEPAKTHBHBIE  TEXHOJOTHH,
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

Wudopmanvonnas  JeKIUs—  IMOCIEAOBAaTeNIbHOE  M3JIOKEHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO BepOaNbHBIMU CpPEACTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 110
IPEJIOKEHHOMY aITOPUTMY.

JlaGoparopHasi pabota — opranuzaius y4eOHoil paboThl C peaabHBIMU MaTepUAIbHBIMU U
WH(OPMAIIMOHHBIMU O0BEKTAMH, JKCIEPUMEHTAIbHAs paboTa C aHAJOTOBBIMH MOACISIMU
pealbHbIX 0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATHN C UCIIOIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpoGnemHas nekuusi — U3JIOKEHHE MaTepuana, MpeArnoarampinee MOCTaHOBKY
MPOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHWE PA3JIMYHBIX HAYYHBIX ITOJXOJOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISIMH WHTEPIPETAMH HU3Y4aeMOTo
MaTepuaia.

[IpakTuueckoe 3aHATHE B (QopMe MpPaKTUKyMa — oOpraHuzanus y4eOHOH paboThl,
HaIpaBlICHHAs Ha PEIICHHE KOMIUICKCHOW yYeOHO-TIO3HABATEIILHON 3a7adu, TpeOyromeld or
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. ®opMBbI yUEOHBIX 3aHATUH C UCITOJIB30BAHUEM CIIEITUATH3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUM:

Jlekumst «0OpaTHOM CBSI3W» — JIGKIMUA—TIPOBOKALMS (M3JI0KEHUE MaTepuaia ¢ 3apaHee
3arIaHUPOBAHHBIMU OLIMOKAMH ), IEKIUA-0ece1a, TeKIUsI-TUCKYCCHSI.

4. ®opMbI YIEOHBIX 3aHATUH C HCIIOJIB30BAaHUEM MH()OPMAIIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA:

Jlexnusi-Bu3yanu3anusi — U3J0KEHUE COJIEepKaHUS COMPOBOXKAACTCS Tpe3eHTaluen
(TeMoHCTpaIel yaeOHBIX MaTePHUAJIOB, IPECTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TrpaUuecKux, ayIuo- 1 BUACOMATEPHUAIOB).

[IpakTuueckoe 3ansTe B opMe Mpe3eHTAIH — IPEICTABICHUE PE3yIbTaTOB IPOEKTHON
WJIH UCCTIEI0OBATENbCKON IS TENILHOCTH C UCTIOIb30BAHUEM CIICIIMATH3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpusoxxeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecredeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas UTEpaTYypa:
1. Casenne, U. B. Kypc ¢usuku : yuebHOe mocodue ais By30B : B 3 Tomax / . B.

CaBenveB. — 8-¢ m3x., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Tom 1 : MexaHuka.
Monekynspaas ¢mmka — 2021. — 356 c¢. — ISBN 978-5-8114-6796-9. — Texkcr :
ANIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs cucTtema. — URL:

https://e.lanbook.com/book/152453 (nara obpamenus: 22.01.2023). — Pexxum moctymna: st
aBTOPH3. IOJIH30BATEIIEH.

2. Casenbes, U. B. Kypc o0ieit ¢pusuku : yaedHoe nocobue : B 3 romax / . B. Caenbes.
— 15-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. —Tom 2 :



https://e.lanbook.com/book/152453

OnexTpudecTBo U MaruetusM. Bomuel. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-
8. — Tekcr: onektpoHHbiii // Jlane : 3yeKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/113945 (nara oGpamienus: 22.01.2023). — Pexum goctyna: ajis
aBTOPH3. TI0JIH30BATEIICH.

3. Casenbes, U. B. Kypc ¢usuku : yuedbHnoe nocodue : B 3 romax / . B. CaBenbeB. — 7-¢
u3., crep. — Cankr-IlerepOypr : Jlans, [0.r.]. — Tom 3 : KBanToBas ontuka. AToMHas pu3uKa.
®wusuka TBepaoro tena. Pu3uKa aTOMHOTO0 sApa u aneMeHTapHbix yactui — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Tekct : snekrponusiii // Jlanb : 31eKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117716 (mara obOpamienus: 22.01.2023). —
PexxuMm noctyna: 1 aBTOPU3. OJIb30BATENICH.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. lemuauenko, B. U. ®usuka : yaeonuk / B.W. lemuauenko, U.B. lemuauernko. — 6-¢
u31., mepepad. u gorn. — Mocksa : UTHOPA-M, 2020. — 581 c. + Jlon. maTepuaibl [ DJIEKTPOHHBIN
pecypc]. — (Bricmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr :
snekrponnsii. - URL: https://znanium.com/catalog/product/1239249  (mara oOpamicHuS:
22.04.2023). — Pexxum gocTyma: 1o mojanucKe.

B) MeToanyeckue yKazaHus:

1. Mexanuka. MonekymsipHas QU3MKa W TEPMOAWHAMHKA [DIEKTPOHHBIH pecypc] :
nsaboparopusiii mpaktukyM / E. H. Acranos, 3. H. Boruaesa, JI. C. lomkenkoBa u ap. ; MI'TY. -
Maruauroropck : MITY, 2016 - Pexum JocTymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true (nara odpamienus: 22.04.2023)

2. Beuepkun, M. B. DnekTpocTatuka W TMOCTOSIHHBIA TOK [DJIEKTPOHHBIN pecypc] :
npaktiukym / MI'TY, Un-T 3H€pFeTI/IKI/I u aBromaruku, Kad. ¢pusuku. - Marautoropek : MI'TY,
2012. Pexum JOCTyTA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 1544.pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true (nata obpamenus: 22.04.2023)

3. 0. U., Capuenko. IlepemeHHBIII TOK [DIEKTpOHHBIA pecypc] : mabopaTOpHBII
npaktukyMm / FO. U. CaBuenko, O. H. Boctpoknyrosa, H. I.Murienesa ; MI'TVY. - Marautoropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/151
5139/3529.pdf&view=true (nata odpamienus: 22.04.2023)

4. dusuka TBEpAOro Tela, aTOMa W aTOMHOTO sipa : yueOHoe mocobue [ms By30B] /
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. - Marunurtoropck : MI'TY nm. I'. 1.
Hocoga, 2019. - 3arn. ¢ Tutyin. skpana. -Cozaepix.: Jlaboparopusie padotsl. - ISBN 978-5-9967-
1531-2 Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/153
0254/3818.pdf&view=true (nata oopamenus: 22.04.2023)

r) [Iporpammuoe odecneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
7Zip ¢B000IHO pacapocTpausgeMoe I1O 0eccpoyHO
Bpaysep Yandex cB000HO pacnpocTpansemoe 110 0eccpoyHO
FAR Manager cB000HO pacnpocTpansemoe 110 06eccpoyHO
MS Office 2007 Ne 135 or 17.09.2007 Gecepouro
Professional



https://e.lanbook.com/book/113945
https://e.lanbook.com/book/117716
https://znanium.com/catalog/product/1239249
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika

[TouckoBas cucrtema Axanemus Google

(Google Scholar) URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EmuHoe

URL.: http://window.edu.ru/
OKHO JIOCTyNa K HHOOPMAIMOHHBIM

DJNEeKTPOHHBIE pecypchl OMOIMOTEKU

: i 2 =
METY 1. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcurerckas UHGOPMaAIMOHHAS

cvicrena POCCILS https://uisrussia.msu.ru

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MaTepI/IaJ'IBHO'TCXHI/ILIeCKOC obOecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:



https://scholar.google.ru/
http://window.edu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://uisrussia.msu.ru/

JlekIMOHHAs ayTUTOPHS BKITIOYAET:
MynsTuMeAnHbIE CPEeICTBA XPaHEHUS, Iepeau U MPeCTaBIeHUs HHPOPMAIIHH.

Jlaboparopus «MexaHuKH, MOJIEKYJIAPHOU GUZUKH U TEPMOIMHAMHUKI BKITIOYACT:

1. bBauctuueckue MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. Jocka I'anpToHA.

5. JIaboparopHasi ycTaHOBKa JUIsl MCCIIEJOBAHMSI PACIIPENEICHHUS TEPMOAIIEKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGoparopHasi ycraHOBKa JUIsl ONpeiesieHusl IMoKaszarejeill aauadaThl Y METOAO0M
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKa JJIsl IPOBEPKH 3aKOHA BO3pPAaCTaHUsSI SHTPOIMU B Mpoliecce
g dy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi ycTaHOBKaA JJIsl POBEPKH 3aKOHOB BO3pPACTaHUS SHTPOIUHU B IIPOIECCEe
Ter1000MeHa.

9.YcraHoBka nabopaTopHas [UIsi M3y4eHHS 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. YcranoBka nabopatropHas Jisl UCCIEAOBAaHUS TEIJIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. YcranoBka nabopatopHas AJsl ONpeAesieHUs] YHUBEPCAIbHON ra30BOM MOCTOSHHOMN
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

JIaGoparopust «DNEKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JIaGopaTopHas ycTaHOBKA JJIsl UCCIIENOBAHUS IEKTPOCTATHUECKOTO OISl C IOMOIIBIO
OJIMHApHOI0 30H/a.

2. YcTaHOBKA JUTS ITYHTUPOBAHHS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHast AJ1s ONpeieieHNs] MHIYKTUBHOCTH COJIEHOU A 1 MarHUTHOMN
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHas sl U3y4eHMs pPE30HAHCA HANpsDKeHUH U OlpenieeHus
UHAYKTUBHOCTH

5. JIabopatopHasi yCTaHOBKA Ul W3Y4EHUS JJIUHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlaGopaTopHasi ycTaHOBKa JJisi ONpEAETeHUs pajnyca KPUBU3HBI JIMH3bI M JIJTHMHBI
CBETOBOM BOJIHBI C TOMOUIBIO KoJier; HproTona.

7. JlaGoparopHasi yCTaHOBKa JUIs OIpENeNeHUs] KOHLEHTpAIlMU PAacTBOPOB caxapa U
ITOCTOSIHHOW BpAaIllCHUS.

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, SIAPaAy» BKIIOYACT:

1. JTaGopatopHast ycTaHOBKa JJIs U3y4YeHUs BHEHIHETO (GoTorddexra.

2. YcTaHOBKa UIsl M3y4YEHHs CIIEKTpa aroMa BOJOpOJAa W ONPEACTICHUS IOCTOSHHON
Punbepra.

3. YcranoBka nmabopaTopHast I7Is OTIpeIeIeHus TOTEHIHala BO30YKICHHS Ta3a.

4. YcTaHOBKa JUIs1 OTIpeIeNIeHUs JUIMHBI TPoOera YacTHUIl B BO3TyXe.

5. MepuTtenbHbIii UHCTPYMEHT.

AyauTopuu A7 IPYNIOBBIX M MHAMBUAYAIBHBIX KOHCYJIBTALUMN, TEKYIIET0 KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTALMM BKIFOYAOT: MHTEPAKTUBHAS JOCKA, TIPOEKTOP;
MynbTUMEAUINHBINA TPOEKTOP,IKPaH.



AyIUTOpHH [T CAMOCTOSTEIBHOM pabOTHI ¢ BEIXOIOM B IHTEPHET U C IOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

KOMITBIOTCPHBIC KJIACCHI; YUTAJIbHBIC 3aJIbl 6I/I6HI/IOT€KI/I HepCOHaJIBHbIe KOMIIBIOTCPEI C
nakerom MS Office, ¢ Bbixogom B MIHTEpHET 1 C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-

00pa30oBaTeNbHYIO CPEIy YHUBEPCUTETA BKIIOUYAIOT: MIEPCOHATBLHBIC KOMIBIOTEPHI ¢ TakeToM MS
Office.

[Tomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUA y4eOHOro
000pyIOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl I XpaHeHHs Y4eOHOTO OO0OpYHIOBAHMS.
WMHCTOVMEHTHI 1711 DEMOHTA 000DVIOBAHHS.



Hpuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs U BHEAYAUTOPHAS CaMOCTOSTEIbHAS
paboTa 00yJaromuxcs.

Ay,HHTOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpEAIIoIaracT pelCcHNEC KOHTPOJIBHBIX 3a4a4
Ha IIPaKTHYCCKUX 3aHATHUAX.

Ilpumepnvie ayoumopnusie konmposvhote pavomul (AKP):
1 cemecTp
KonTpoasnas padora Ne 1 «Mexanukay, «MKT. Tepmogunamuka»

1. B mnockoctu XOY aBMXETCS TOYKA TaK, YTO CKOPOCTh €€ M3MEHSETCS MO 3aKOHY

V =0.2t(61 +8])  Onpenenuts: 1) ycKOpeHHe TOUKH, 2) CKOPOCTb Yepe3 5 ¢ Mociie Hauana

JBUKEHMS, 3) epeMeIleHue 3a 5 ¢ ABMKCHHUS.

2. HaxkioHHas miockocTh, oOpa3ymomas yroia o = 25° ¢ IIIOCKOCTbIO TOPU30HTA, UMEET
mny | = 2 m. Teno, qBurasch paBHOYCKOPEHO, COCKOJIb3HYJIO ¢ 3TOW IIOCKOCTH 3a
Bpems t =2 c. OnpenenuTsb Ko3GUIHMEHT TPEHUS |L TeJla O IIIOCKOCTb.

3. Cuapsn maccoi m = 10kr obmaganm ckopocthio V. = 200 m/c B BepxXHEW TOYKe
TpaekTopuu. B 3T0ii TOUuKe OH pa3zopBaics Ha JBE YacTU. MeHbIas Maccod My = 3 Kr
noJy4miia ckopocts Ur =400 m/c B mpexxHeM HanpaBieHuH. HaifTu ckopocTs U2 BTOPOid,
OoJbLIeH YacTu MOce pa3pbiBa

4. MarepuanbHas TOYKAa KOJEOIETCS COIIacHO ypaBHeHmio ~- 4 5@l rpe A=5
em,mo=n/12 ¢!, Kora Bo3Bpamaromas cuaa B IIepBblii pa3 0CTUTaeT 3HaueHns -12mH,
NOTEHIMaJIbHAs 3HEPrusi TOUKM oKasbiBaercss paBHoM 0,15 m/x. Ompenenure 3TOT
MOMEHT.

5. TemuoBas MamMHa, pabOYMM TEJIOM KOTOPOH sBiseTcs 1 Mojib MJ€albHOro rasa,
CoBeplIaeT 3aMKHYTBIM IUKJ, n300paxeHHbI Ha pucyHke. Haiaure KIIJ| mammuHsL.
OTBer nmpeacTaBbTe B MPOLIEHTAX M OKPYTIIMTE 0 LIEJIO0r0 YHCia

2.

Pa

6. Cwmecs, cocTosmnIyro U3 5 Kr paa u 15 kr Boasl pu obmiel temneparype 0°C, HyXHO
HarpeTh 70 Temreparypsl 80°C, mpomyckas yepe3 Hee BOASHOW Map, HarpeThld 10
100°C. Ompenenute HEOOXOIMMOE KOJIHUYECTBO Mapa. YAelbHas TeIioTa IUIABICHUS
nbaa 3,36-10° JIx/xr, ynenbHas TeruioeMkocTh Boabl 4190 JIx/(kr-K), ynenbHas Teruiora
napoo6pasosannus 2,26-10° Ilx/kr. OTseT npescTaBbTe B eaunnnax CU u okpyriure 10
COTBIX



KontposbHas padora Ne 2 «JneKkTpoMarHeTusm»

1.

N

Toueunsie 3apsabl Q1 = 20 MK, Q2= -10 mxKn nHaxoasrcs Ha paccrostaun d = 5 cM
Ipyr ot aApyra. OnpenenuTs HalpsHKEHHOCTh MOJIs B TOYKE, yIaJeHHON Ha 1 =3 ¢M OT
MEPBOTO U Ha I'2 =4 CM OT BTOPOTO 3apsija.

. Ha JABYX OECKOHEUHBIX napalICIbHBIX IIJIOCKOCTAX PABHOMEPHO PACIIPCACICHBI 3aps/ibl

C IOBEPXHOCTHBIMM IUIOTHOCTAMHU ©1 U O©2. OnpeaenuTs HaNpsyKEHHOCTb
ANEKTPUYECKOTO TOJs: MEXKIY IUIOCKOCTSIMH; BHE miockoctel. Iloctpouts rpaduk
W3MEHEHHUsl HAIPSDKEHHOCTH TOJS BIOJb JIMHUM, NEPHEHAMKYISPHON IJIaCTHUHAM.
[Ipunste 61 =20, 62= o, e c = 80 HK1/M2.

OJIC Oarapen = 80 B, BHyTpeHHee compotuieHue Ri= 5 Owm. BHemHss menb
notpebisser mourHOocTh P= 100 BT. Onpeaenute K.11.11., ¢ KOTOPBIM paboTaeT OaTapes
I[To nByM mapasuiebHbIM TPOBOAAM JUTHHOM | = 3M KaXK/blil TEKYT OJJMHAKOBBIC TOKHU |=
500 A. Paccrosinue d Mmexxay mnpoBogamu paBHo 10cm. Ompenenuts cuiny F
B3aMMOJICHCTBHSI IPOBOJIOB

KBanparnast pamka maccoii 20 r, U3roToBJI€HHAs U3 METHOTO IIPOBOJA IUAMETPOM 2 MM,
MO>KET CBOOOJIHO BpaIlaThCs BOKPYT TOPU30HTAIBLHOM OCH, COBMAJAIONICH C OJHON U3
ee cropoH. Pamky mnomectunu B omgHOopomHoe MarHuTHoe moie (B = 0,1 Tn),
HAIpaBIIEHHOE BEPTHKAIbHO BBepX. Ompenenure yroia o, HA KOTOPBIA OTKIOHHUTCS
paMKa OT BEpTHKaJIM, €CJIM 10 HeW ponycTuTh Tok |= 10 A.

2 cemecTp

Kourpoasnas padora Ne 1 «BosiHoBasi onTuka», « KBaHTOBasi ONTHKA)

1.

Mexny CTEeKJIISIHHOM IUIACTUHKOM M JeXanled Ha HEH IUIOCKOBBIIYKIJIOW JIMH30M
HAXOJAUTCS JKUAKOCTb. HaliTu mokaszarenb HpPETOMIIEHUS JKUAKOCTH, €CIIU Paauyc
I3TpeThero TEMHOTO Koublla HploTOHA Tpu HAOMIOACHNUN B OTPAsKEHHOM CBETE C JUTMHOM
BOJIHBI A= 0,6 MkM paBeH 0,82 mMm. Paguyc kpuBu3HbI uH3bI R = 0,5 M

DKpaH, Ha KOTOpoM HaOmomaercs AuUGpakIMOHHAs KapTHHA, PAaCIOJIOXKEH Ha
paccTosHUM 1M OT TOUEYHOT0 UCTOYHMKA MOHOXPOMAaTHYECKOIO CBETA C JUTMHOW BOJIHBI
0,5 mxMm. IlocepennHe MexJy SKpaHOM M HCTOYHHMKOM IIOMelleHa auadparmMa c
KpyIJibIM  OTBepcTHEM. IIpm kakoM HaumMeHbIIEM JWAMETPE OTBEPCTUSA LIEHTP
TU(GPaKIUOHHON KapTUHBI Oy/1eT TEMHbBIM?

Ha nudpakunonnyto perierky, coaepxkaityto N = 600 mTpUXoB HA MUIITUMETP JUIUHBI,
najgaer HopManbHO Oenblii cBeT. CHEKTp NpoenupyeTcs IOMEIIEHHOH, BOIM3U
pelIeTKH TMH30# Ha 9KkpaH. OnpeaenuTs UHHY | criekTpa mepBoro mopsaka Ha SKpaHe,
€CIIM  paccTossHUe OT JHMH3bl g0 d3kpanal=l2 wm. T'panuusr BugEMOTO
cnekTpa A x=400uM, Ly=400 HM

[Tygyox cBeTa moOCIENOBATEIbHO MPOXOJUT YEpe3 JiBa MOJSIPU3aTOpa, IIOCKOCTH
HPOMYCKaHUsI KOTOPBIX 00pa3yloT Mexay coboil yronm ¢ = 40°. IlpuHumas, uTo
ko3 dunment morsomenus K kaxxaoro moasipuzatopa paser 0,15, HallTH, BO CKOJIBKO
pa3 My4oK CBETa, BBIXOJAIIMNA U3 BTOPOTO MOJSPU3ATOPA, OCJIAOIEH 10 CPAaBHEHMIO C
My4YKOM, MaJJal0LIIM Ha MEePBBINA MOJIIPU3ATOP.

B pesynbrare adpdexra Komnrona GpoToH npu coyrapeHuu ¢ IEKTPOHOM ObLT paccesH
Ha yron 0=90°. DHeprus paccesHHOro (otoHa £,=0,35 M3B. OmnpenenuTs SHEPrHio
(doTOHA €1 A0 pacCcesHUs U SHEPTHIO, TPUXOAIIYIOCS Ha 3JIEKTPOH OTJAuH.

KonTpoubnas padora Ne 2 «®Pu3nka aToMa M1 aTOMHOI0 SIAPA»

1. OLICHI/ITB C IIOMOIIBIO COOTHOIICHUA HGOHpCﬂCHéHHOCTCﬁ MHWHUMAJIBHYIO

KMHETUYECKYI0 PHEpPIHI0 3JIEKTPOHA, ABMXKYIIErocs B 00iacTu, pasmep Kotopod L =



10710

2. Yactuia HaxoIUTCS B OCHOBHOM cOCTOSIHUU (N=1) B OJHOMEPHOM IOTEHIIMAIEHOM
AlUKe MUpUHONW L ¢ abcoioTHO HEempoHULIaeMbIMU CTeHKaMu. HalTu BeposiTHOCTH
npeObiBaHus yacTullsl B o0mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. Haiitu HauMeHbIIYIO IJIMHY BOJHBI B YJIbTPa(HUOIETOBOM cepur CHEKTpa BOAOPOIA.
Kakyro HaMMEHBIIIYI0 CKOPOCTh JIOJDKHBI UMETH AJICKTPOHBI, YTOOBI TIPU BO30 YK ACHUH
aTOMOB BOJIOPOJa YAapaMu TaKuX 3JEKTPOHOB MOSBUJIACH 3Ta JIMHUA?

4. Ompenenuts oHepruto peaxmuu sB® (na) sLi’, mporekaromeii B pesynbTare
B3aMMO/ICHCTBHS BEChbMa MEIJICHHBIX HEUTPOHOB C MOKOSIIIUMHUCA siapamu 6opa. Haiitu
TaK)Ke KHHETUYECKHE SHEPTUU MPOAYKTOB PEaAKIIUH.

5. Kakyto HaNMEHBIIYIO SHEPTUIO HY)KHO 3aTPaTHTh, YTOOBI Pa3aeiuTh PO ,He Ha JIBe

OJWHAKOBBIC YaCTH.

BHeayauTopHasi caMOCTOAITeIbHAsSI padoTa 00yJaromuXxcs BKIIOYAET B ce0sl: MPOpaboTKy
JEKIIMOHHOTO MaTepuaia, U3y4eHUe JUTEepaTypbl IO COOTBETCTBYIOLIEMY pasJelly; pelieHHe
UH/MBUIYAJIbHBIX JOMAIIHUX 3a/a4, MOATOTOBKY K BBINOJHEHUIO Ja0OpaTOpHBIX padoT,
HOJTrOTOBKY K OTYETY IO J1a00paTOpHbIM paboTaM, OATOTOBKY K CEMUHAPaM.

Ilpumepnuie unousudyanvnvie domauwinue 3aoanusn (U/]3)
2 ceMecTp
3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pauiameibHo20 08UMHCEHUA)

Touka JBMKETCS MO OKPYKHOCTH pamuycoM 4 M mo 3akony S =A+Bt" rge S —
npoiineHnsii myts, A=8 M, B=2 wm/c?, t- Bpemsa. OmnpenennTth, B Kakoii MOMEHT BpEMEHH
HOpMaTbHOE YCKOpeHHe paBHO 2 M/c?. HaliTH cKopoCTbh, TAHI€HIMATbHOE U MOJHOE YCKOPEHHE
TOYKHU B 3TOT MOMEHT BPEMEHHU

3aoaua Ne 2 «/lunamuxa nocmynamenbHozo 08UNCEHUA)

Ha 0601 maxoBuka quamerpom 60cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPUBSI3aH IPY3 C
Maccoii 2 xr. OnpeaenuTh MOMEHT HHEPIIMYA MaXOBHKa, €CIIM OH BPaIIasich PaBHOYCKOPEHHO MO/
neiicTBueM rpysa, 3a Bpems 1=3C npuoOpes yriaoByro cKopocTs 9 paz/c.

3aoaua Ne 3 «/lunamuxa epawyamenbHozo 08UMHCEHUA)

HaBan B BUJC ONWJIMH/IApPA C FOpH?;OHTElJ'II;HOfI OCBIO BpalllICHUA HaMOTaHa HEBECOMAas HUTD,
K KOHIy ee mpukperieH rpy3. Kakyio yrimoByroo ckopocTs OyneT MMETh Bajl CHYCTs 2C MOCie
HayaJla ABMKEHUS Tpy3a, €ClIM Macca Baiia 4 Kr, ero paauyc 20 cm, macca rpysa 0,2 kr, aeicTBueM
CHJI TPEHHSI Ha JIBIXKYIIHECS TeJla MOKHO MpeHeOpeyb

3aoaua Ne 4 «3aKoHbl cCOXpaHeHUA 6 MEXAHUKE)

JBa ManbIx mo pazMepy rpy3a maccaMu Mi=10 kr u My=15 Kr NoJBEIIEeHbl HA HUTAX
OJIMHAKOBOM NIMHBI L=2 M B OJJHO! TOUYKE U CONMpPHUKACAIOTCI MEXAY co00i. MeHbIIHii rpy3 ObLI
oTknoHeH Ha yron a=60° u ormymen. OnpesenuTe BHICOTY, HA KOTOPYIO HOTHUMYTCS 00a rpys3a
nociie abCOJIFOTHO HEYIPYToro yaapa

3aoaua Ne 5 «Mexanuueckue Koaeoanus



[Tepuon 3aryxaromnux kojedanuit paBeH T = 4c¢, morapudMUUECKHil TEKPEMEHT 3aTyXaHHsI
1,6; HayanpHas ¢pa3a paBHa 0. Cmenienue Touku B MOMeHT 1/4 paBHo 4,5 cMm. Hanmcats ypaBHeHue
KoJIEOaHUH ¥ TOCTPOUTH rpaduK B Ipeenax TpEX MepruoioB

3aoaua Ne 6 «<MKT. Cmamucmuueckan gpuzuka)

B cocyne obovemom 20 11 HAXOAWUTCS CMECh BOJIOPOAA M TENHUS IOJ JaBICHHEM 2 aTM.
Oobmas macca cmecu 5 T. M3BecTHO, 4TO CpelHSs KMHETHYECKas SHEPrusl MOCTYNATeIbHOTO
JBHKEHUS MOJIEKyJ cMecH razoB paBHa 0,038 3B. Bo ckoiibko pa3 oTianyaroTcs Maccsl BOAOPOJa
U renus B cmecu?

3aoaua Ne 7 «Ilepeoe nauano mepmoounamuxkuy»

B pesynbrate M30TEpMHUYECKOTO pacuiMpeHus a3ota maccod M=0.2Kropu Temmeparype
T=280 K o6bem ero yBenumumBaeTcs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEPIICHHYIO Ta30M
npu pacummpenuu; 2) usmeHenwe AU BHyTpeHHel »Hepruu; 3) KOJIMYECTBO TemIoThl Q,
MOJTy4EHHOE Ta30M

3aoaua Ne 8 «Bmopoe nauano mepmoOuHamuKku»

Kycok nbpma maccoit m =200r, B3saTeiii npu Temnepatype ti = -10C°, Obu1 Harper mo
temneparypbl t2 =0C° u pacmiaBiieH, mocie 4yero oOpa3oBaBimasicsi Boja Oblla Harpera Jo
temneparypsl t3 = 10C°. Onpenenutb u3MeHeHne AS SHTPOIUU B XOJI€ YKA3aHHBIX MPOIECCOB.

3aoaua Ne 9 «dnekmpocmamuka»

DnekTpruyeckoe noje co3nano apyms 3apsaamu (1=10 K u 2=-20 aKn, Haxoasmumucs
Ha pacctosiuu 0=20 cM apyr ot apyra. OnpeaeauTh HalpPsHKEHHOCTD MOJIS B TOUKE A, yIaIeHHOM
OT TIepBOro 3apsiaa Ha paccrosHue =30 cM u ot Broporo Ha =50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOAMMO COBEPIIHTE, YTOOB! MEPEHECTH TOueuHbIH 3apsaa (o=5-10"* K u3 Touku
HaxOoAIIUKCA MOCEPENHE MEKY 3apsaaMH B TOUKY A.

3aoaua Ne 10 «Ilocmoannslit 31eKmpu1ecKuil moK»

Ha puc. 3.1. £1=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Owm, 2=0,5 Om, rz=1/3 Om, R1=1,0 Owm,
Rs=1/3 Om. Omnpenienute: 1) cuitbl TOKa BO BCeX Y4acTKax LENH; 2) TEMIOBYIO MOLTHOCTb, KOTOpast
BBIJIEJIIETCS] HA CONPOTHUBIIEHUH R3.

R
R_E E;__ 2

nwr 51

3aoaua Ne 11 «Maznumocmamura»



[To nBymM OeCKOHEYHO AJTUHHBIM MPSAMBIM MapajljIeNIbHBIM MPOBOJAM, HaXOASIIUMCS Ha
paccrosinuu R=10,0 cm apyr ot npyra B Bakyyme, TeKyT Toku 11=20,0 A u 12=30,0 A oguHaxoBoro
HanpasieHus. OnpenesnTe MarHUTHYIO MHAYKIUIO 1ons B, cozmaBaeMoro Tokamu B TOYKax,
JeKANUX Ha PSIMOK, COSTUHSIONTNX 00a mpoBoa, eciu: 1) touka C nexut Ha pacctossann 1=2,0
CM JIEBEE JIEBOT0 MTPOBO/1a; 2) Touka [l IexkuT Ha pacctosiHuu 2=3,0 cM IpaBee mpaBoro MpoBo/ia;
3) Touka G nexut Ha pacctosiHUM I3=4,0 cM mpasee JEBOro MpoBoAa

3aoaua Ne 12 «Inekmpomaznumnan UHOYKYUA)

[TpoBonsmumii MIOCKUNA KOHTYp, UMeromuil GopMmy okpyxHoctu paaumyca I = 0,05 m
MOMEIIEH B OJHOPOJHOE MArHUTHOE I0Ji€ TaK, YTO JIMHUM MarHUTHOW WHIYKIUU TIOJIs
HaIpaBJeHbl NEPHEHAUKYISAPHO IJIOCKOCTH KOHTypa. ComportuiieHne koHTypa R = 5 Owm.
MaruutHas WHIYKIHS MeHsercs mo 3akoHy B = kt, rme kK = 0,2 Tiu/c. Onpenenure: a) 3.1.C.
WHIYKIIMW, BOSHUKAIOIIYIO B 3TOM KOHTYype; 0) CHIIy HHAYKIIMOHHOTO TOKa; B) 3apsii, KOTOPHIA
MPOTEYET MO KOHTYPY 3a MEPBbIE 5 CEKYH]I N3MEHEHUS TOJIS.

3 cemecTp
3aoaua Ne 1 «Humepghepenyun ceemay

B onpire FOHra nHa nytu ogHOro M3 MHTEp(EpUPYIOMIMX JIydel MoMelanach TOHKAas
CTEKJITHHAS TIJIACTUHKA, BCJICICTBUE YET0 IIEHTPAJIbHAS CBETIIAs M0JI0Ca CMEIAIach B MOJIOKEHUE
MEePBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJIOCOW(HE cuMTas HeHTpainbHOM). Jlyd mamaer Ha
MJIACTUHKY TepreHauKysipHo. [lokazatens mpenomseHus miactuHku N=1,5. JliuHa BOJHBI
2=6-10"" M. KaxoBa TOJIIHMHA IJIACTHHKN?

3aoaua Ne 2 «/luppaxkyus ceemay

Haiitn HanGoIpIINil TOPSIIOK CIEKTPa JUIS SKEITOM JIMHUU HATPHS C JUTMHOW BOJTHBI A=589
HM, €CJIH TIOCTOSIHHAS TU(PaKINOHHOHN pemeTku 0=2 MkM. CKOJIBKO BCET0 MAaKCUMYMOB JIaeT 3Ta
pemetka? Ilog kakum yrioM ¢ HaOJIOAaeTCs MOCAEAHUN MaKCUMyM?

3aoaua Ne 3 «llonapuzayusn ceemay

VYT0n MeX Ty TIOCKOCTAMHE MPOIYCKaHUs JBYX Tonspu3atopos paseH 50°. EcTecTBeHHBIIH
CBET, IPOXOJIS YEPE3 TAKyI0 CUCTEMY, ociiabmsieTcs B 8 pas. [IpeneOperas moTepsiMu cBeTa mpu
OTpaKEHUHU, OTIPEIETUTh KO (DUIIMEHT MOTJIONIEHHUS CBETA B MOJISPU3ATOPAX

3aoaua Ne 4 «Tennosoe uznyuenue»

Yepnoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuuumiach
oOmiasi TerjoBas SHEprusi, usnydaemas tenoM? Ha CKOIbKO H3MEHWJIAch JUIMHA BOJIHBI,
COOTBETCTBYIOIAasi MAKCUMYMY SHEPTUU U3IyUeHHs U CIIEKTPAJIbHBIN COCTaB U3ITYy4EeHUS?

3aoaua Ne 5 «Domorgppexm

OnpenenuTh HAaUMEHBUIMHA  3a/JE€pPKUBAIOIIMK  MOTEHIMAN, HEOOXOAMMBIM  JUIs
IpeKpalleHust SMUCCUHU C TOBEPXHOCTU (POTOKATO/IA, €CIIM OH OCBEIIAETCS U3TyYeHUEM C JUTMHOU
BosiHbl 0,4 MKM, a KpacHas TpaHuIia JUlsl MaTepuana katojaa pasHa 0,67 Mkm

3aoaua Ne 6 «Ippexm Komnmonay



®doton ¢ 3Hepruerr 1 MaB paccesiicss Ha cBOOOTHOM TTOKOUBIIEMCs dJIeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO DJIEKTPOHA OT/Ia4H, €CIIA B PE3Yy/IbTaTe PACCESHUS JITMHA BOJTHBI ()OTOHA
U3MeHuIach Ha 25%

3aoaua Ne 7 «Dnemenmovl K6AHMOBOU MEXAHUKU Y

HpI/I JBMKCHHUH 4YaCTHUIBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITE orpeacicHa ¢ TOYHOCTBIO

(ommbkoi)  go 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAMHATHI, €CITM YacTUIleH sBisiercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoii 0,1

3aoaua Ne 8 «Hacmuua 6 nomeHyuaIbHOI AME)

CoOctBeHHass (YHKIMS, OINUCHIBAIONIAS COCTOSHUE MHUKPOYACTHIBI B OECKOHEYHO
. n
. . . v, (x) =Csin—x
IyOOKON TMOTEHIMAIBHOW siME MIMPUHON {, UMEET BUJ I, Ucmonb3ys yciaoBus
HOPMHPOBKH, ONPEACIUTH MOCTOSHHYIO C.

3aoaua Ne 9 «Amom no meopuu bopa»
BoruncnuTh pagnychl MepBeIX TPEeX OPOUT AIIEKTPOHA B aTOME BOAOPOJa
3aoaua Ne 10 «H3nyuenue amoma

Haiitn HanOosbIIyI0 1 HAMMEHbIIYIO JUIMHBI BOJIH cepuu [lamena B criekTpe u3iiyuyeHus
Boiopoa. CpaBHUTH MOJIy4YE€HHBIE 3HAUEHUS C JJIMHAMU BOJIH BUAMMOTO U3JIYy4YEHHUS

3aoaua Ne 11 «Paouoakmuenocmo»

192
IlepBoHauanpHas Macca U30TONa UpUIUs '/ paBHAa M = 5 T, mepuoa nosypacnana 75

cytok. Onpeznenute, CKOJIBKO s/iep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOro InpenapaTa octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTH Ipernapara
3a 3TO Bpems?

3aoaua Ne 12 «Iuepeus 6 a0epHbIX PeaAKUUAX)

Kakoe xommuectBo U «BBIropaet» 3a rog B AAEpPHOM peaKTope C JNEKTPUUYECKOi
MomHocThio 1 I'BT u k.i1.a. 38%?  Cumrats, yTo pacnaj sifep ypaHa Mmoj JIeHCTBUEM TEIIOBBIX
HEUTPOHOB NPUBOJUT K 0OPAa30BaHUIO U30TOINOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEHUTPOHOB.

Ilepeuens nadopamopnvix pabom

2 cemecTp
1 «IIpuMeHeHne 3aKOHOB COXpaHEHUS JJIsl OTIPEAETICHUS] CKOPOCTH IMOJIETa ITYIIH»
3 «OmnpeneneHre MOMEHTOB HMHEPLUUHU TEJI C IOMOIIBIO KPYTHJIBHOIO MAasiTHUKA.
IIposepka Teopems! LlTeliHepa»
Ne 4 «MccnenoBanue BpamaTreabHOro ABMXKEHUS TBEPAOTO TENIa BOKPYT HEMOABMYKHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHui GprU3nueckoro MasTHUKa»
Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEI
No 14 «Onpenenenue mokazatens aauadatsl MmeTooM Knemana u Jlezopmay
Ne 21 «HccnenoBanue 31€KTPOCTATUUECKOTO OIS C IIOMOILBIO 30HIa»
Ne 24 «Pacmmpenue npeena u3MEpEeHUs aMIIepMETPa MOCTOSTHHOTO TOKa

2z



Ne28  «OmnpeneneHne MHAYKTUBHOCTM KATyIIKM W MarHUTHOW  IPOHULIAEMOCTH
(beppOMarHuTHOTO TEJIa

3 cemecTp

Ne 32 «Ompenenenue paguyca KpUBU3HBI JTMH3BI U MOJIOCH] IPOIYCKAaHHs CBETO(UIIBTpA C
noMoIkko Koisey Herorona»

Ne 34 «Ompenenenue AIUHBI CBETOBOW BOJIHBI U XapPaKTEPUCTHK JUPPAKIMOHHOM
pELIETKI

Ne 35 «Onpenenenne KOHIEHTPALUU PACTBOPOB caxapa U IOCTOSHHOM BpallleHUs»

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTa U OIpPENEICHUE €ro
YYBCTBUTEILHOCTH»

No 41 «MccnenoBanue Bo30yxAeHUSI aTOMOB Ta3a

Ne 42 «OmpeneneHue TIaBHBIX KBAHTOBBIX YHKCENT BO30YXKIEHHBIX COCTOSHHII aroma
BOJIOpOZa»

No 51 «M3yueHune 3akOHOMEpPHOCTEN o-pacraza

Ne 53 «OnpeneneHre MakCUMaIBHOM SHEPTUH [B-4aCTHI] ¥ HICHTH(DUKALNS PATHOAKTUBHBIX
MpernapaToBy

Hepeqem, TEM JJIA IIOATOTOBKH K CCMHHAPCKUM 3aHATUAM:

2 cemecTp

Cemunap Ne 1 «Kunemamuka nocmynamenbHo20 u 6pAujamenbHo20 08UHCCHUA)

1. TlonsTne paguyc-BeKTOpa, CKOPOCTU U YCKOPEHMsI MaTepuanbHON Touku. CpenHue u
MI'HOBEHHBIE BEJIMYHHBI.

2. Ilpsmas u oOpaTHast 3aga4n MeXaHUKHU. Ponb HauanbHbBIX ycnoBuid. [lepememienue u
MPOUICHHBIN NYTh.

3. JIBmxeHue Mo OKPYKHOCTU. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JIMHEWHBIX BETUYHH.

4. KpuonuneiiHoe nBmxeHHe. TaHreHIMalbHOE M HOpManbHOE yckopeHue. I[lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

Cemunap Ne 2 «/lunamuka nocmynamenbnozo u epauiamenbHo20 O8UNCEHU)

1. Wuepuuanbhbie cuctemsl orcuera. [IpuHuun otHocutenbHocTH [anumnes. [lepssiii
3aKoH HproTOHA.

2. Tlomarme cumibl, Maccel W uMmnynbca. [IpuHmmn cynepno3umuu. OCHOBHOW 3aKOH
JUHAMHUKHU TIOCTYNATEIbHOro ABMkeHUs. TpeTtuii 3akoH HproToHAa.

3. MoMeHT uMmIyjibca W MOMEHT CHJIBI OTHOCHUTENBHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMHUKHU BPAILATEILHOTO JIBHKEHUS.

4. BpaieHue BOKpPYr HEMOABMXHOM ocu. MOMEHT MHEepUUH TBEpAOro Tena. Teopema
[Irennepa.

5. AHanorusi XapakTEepUCTUK U YpaBHEHUU TOCTYNaTeIbHOrO M BpallaTeIbHOTO
JBUKECHUS.

Cemunap Ne 3 «3aKkonwvl coxpanenus ¢ Mexanuke»

1. Wurerpansl asmxenus. CBs3b 3aKOHOB COXpPaHEHUS C CHMMETPHUSMHU MPOCTPAHCTBA U

BPEMEHHU.

3amMKHYyTasi CUCTeMa. 3aKOH COXPaHEHUsI MTOJIHOTO UMITYJIbCa CUCTEMBI TEll.

3. 3akoH CcoXpaHCHHs TIOJHOTO MOMEHTa HMIIyJIbCa CHCTEMBI Tell. JIBmkeHHEe B
LEHTPAJIILHOM IOJIE.

4. PabGota m momHOCTh. KuHeTndeckas SHEprusi MOCTYMATEIbHOTO M BPAIIATEIHLHOTO

N



JBHKCHUS.

KoncepBatuBHbIe U AUcCUTIaTUBHBIE CHITBL. PaboTa KOHCEpBAaTUBHBIX U AUCCUIIATUBHBIX
CHIL

[TorenuuanbHas SHEeprusa. 3aKOH COXPAHEHHUS MOJIHOM MEXaHNYEeCKON YHEPIHUH.

CBsi3b MeXIy CWIOW M TOTEHIMalIbHOM »3Hepruedd. J[Ba cmocoba omnucanus
B3aMMOJICHCTBHUSI.

Cemunap Ne 4 «Mexanuueckue Ko1e0anus u 0J1HbL)

1.

no

o g

VYpaBHEHHE TAPMOHMYECKUX KOJIEOAHUN U €ro pelieHrue. XapakTepUCTUKHU KoJieOaHui
(amruTyI2, YaCTOTA, HaYANbHAS (a3a).

MarteMaTnyeckuii 1 GU3NIECKUI MasSTHUKH.

VYpaBHeHHUE 3aTyXaloImUX KoJeOaHU M ero perieHue. XapaKTepUCTHKH 3aTyXarolIX
KoJieOaHuit (BpeMsl pelakcalyu, JorapuMHUIECKUil TeKPEMEHT, I00POTHOCTD ).
DHeprusi TapMOHUYECKHX M 3aTyXalOMIUX KOJeOaHHiA.

Brinyxaennsie konebanus. Pesonanc.

[Tonepeunble W MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKHU Oerymieid yrnpyroil BOJIHBI
CKopocThb pacnpocTpaHEHHs YIPYTHX BOJIH.

Knaccugukanus BonH mo ¢gopme BoIHOBOH moBepxHocTu. [lnockas, chepudeckas u
WIMHPUYECKas BOJIHA.

BosiHOBOE ypaBHEHUE.

Hanoxenne ynpyrux BonH. CTosiuasi BOJIHAa U €€ OCOOEHHOCTH.

Cemunap Ne 5 «Cmamucmuueckuii Mmemoo ORUCAHUA MAKPOCUCHIEM)

1.

no

oA~

8.

9.

Maxkpocucrema. CTaTUCTHMUECKHH W TEPMOJUHAMMYECKHH IOAXOABI K ONUCAHUIO
MaKpOCHCTEM.

JuckpeTHblit HaOop BenuuuH. [IoHATHE BEPOSATHOCTH U CPEeIHEH BETMUUHBI.
HenpepoiBHbiii Habop BenuuuH. OyHKIUS pacnpeneneHus cayyailHol BETUYUHBI U ee
cBo¥icTBa ((hU3HUYECKHI CMBICIH, pacyeT BEPOSITHOCTEH, YCIIOBHE HOPMUPOBKH, pacueT
CPEIHUX BEJINYHH).

Pacnipenenenne Monekyn o npoekuusm ckopocrei. Pacripenenenue ["aycca.
Pacnpenenenue Mmonekyn o MoayJiro ckopoctu. Pacnpenenenue Makcgeiia.
Pacnipenenenne MoJIEKyll HAEAIBHOIO ra3a IO BBICOTE B IIOJE TSHKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.

Monens naeansHoro rasa. Jlasnenue u remneparypa ¢ Touku 3penus MKT. YpaBuenune
COCTOSIHMS MICAITBHOTO ra3a.

[TonsiTHe cTeneneit cBOOOAB! MOJIEKYIbI. TeopeMa o paBHOpacpeAeIeHUN YHEPTUH 110
CTENEHSIM CBOOOIBI.

BHyTpeHHss sHeprus Kak (yHKIHS COCTOSHUS CHCTEMBI.

10. Pabota kak ¢yHKITHS mporiecca.

Cemunap Ne 6 «Tepmoounamuueckuii Memoo onUCAHus MaKpoCUCmem»

1
2.
3.
4

[IepBoe HavyasI0 TEPMOJANHAMHUKHU.

N30oTepMHuuecKuil, ”30XOPUUECKUIN 1 N300apHUECKHI TPOIIECCHI.

Annabatuyeckuii poriecc. YpaBuenune [lyaccona. [lonmurponmdeckue mporeccl.
ITonsTue temnoemkoctu. MomsipHast U yaenbHas TEINIOEMKOCTU. TeIuIoeMKOCTh IpH
M30IPOLECCax.

Hampasnenne  mpoueccoB.  Cratuctuueckuii  Bec  MakpococTosHusd.  CyTb
HEOOPaTUMOCTH.

Bropoe nauano repmoannamuxu. @opmynuposku Knayzunyca u Kenbsuna.

OHTponusi cUCTeEMBI M ee cBoucTBa. Teopema Hepncra. M3meHeHue sHTponuu B



TEIJIOBBIX MTPOLECCAX.

OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH.

[uknuaeckuii mporecc. Koaddumuent mone3noro neicTBrs TEII0BON MaTiHbL. [[uki
Kapno. Teopema Kapno.

10. Craructuyeckuii cMmbici sHTponuu. @opmyna bonbimana.

Cemunap Ne T «Inekmpocmamukay

o no

©oo~Ne

DJIEKTPOCTATUYECKOE ToJIe. DIEeKTprudecKuil 3apsia. CBOMCTBA 2JIEKTPUUYECKOTO 3apsija.
3akon Kynona.

HanpspkeHHOCTD 37eKTPOCTaTUYECKOTo MOJIs.

[IpuHIUI Cynepno3uLIMU JIEKTPOCTATUYECKUX MOJIEH J1s JUCKPETHOTO U HEMPEPHIBHOTO
pacrpezenieHus 3apsioB.

[ToTok BekTOpa HaNpPSKEHHOCTH JIEKTpocTaTHueckoro nois. Teopema [Maycca.
[ToTeHnManbHOCTh  3JIEKTpOCTAaTHYEeCKOro Moy, [lpuHnum cymepmo3unuu  Juis
NOTEHLMaNa.

Pabora no nepemeieHuo 3apsaa B 3JIEKTPOCTATUUECKOM MoJie. TeopeMa o HUPKYISAIUH.
CBs13b MEX1y HAIPSHKEHHOCTHIO ¥ TOTCHIIMAJIOM.

['eomeTpuueckoe onucanue mnoss. CUI0BbIC JIMHUN. DKBUIOTEHIIUAIBHBIE TOBEPXHOCTH.
DnekTpuyueckoe noje B quaiekTpuke. [lonsgpuzanus ausnexTpuka.

.BGKTOp QJICKTPHUYCCKOI0O CMCIICHMUA. I[I/IBJICKTPI/I‘IGCKaH IMpOHUIIAaCMOCTb BCIICCTBA.

Teopema ["aycca st AMIEKTPUKOB.

Cemunap Ne 8 «Konoencamopot. Ilocmoanuslit mox»

agblrwn

© oo~
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DNEKTPOEMKOCTh YEMHEHHOTO ITpoBoAHMKa. KoHeHcaTop. DneKTpoeMKOCTh II0CKOTO,
chepruvecKoro U MWINHAPUYECKOro KOHAEHCAToOpa.

CoennHeHre KOHAEHCATOPOB. BKiItoueHne KOHEHCATOpa B AJIEKTPUUYECKHUE LIETIH.
OHeprus 3apsHKEHHOr0 KoHAeHcaTtopa. IoTHOCTE SHEPrUM 2JEKTPUUECKOTO MOJIS.
Onextpuueckuil Tok. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPBHIBHOCTH.

3akoH Oma B nu¢pdepenunansHoil ¢opme. 3akoH Oma B uHTErpaigbHOM (opme uis
OJIHOPOJHOI0 yYacTKa IeNH. DIEeKTPUUECKOe HapsKEHHE.

Conporusienue npoBogHuKka. CoeIMHEHNE COIPOTUBICHHUMN.

3akon Oma aJig HeogHOpoAHOTO yyacTka 1enu. Ctoporuue cuibl. JJC.

[TpaBuna Kupxroga ans pacuera pa3BeTBICHHBIX LEHEH.

PaboTa 1 MOIIHOCTE AMEKTpHYEeCcKOro Toka. 3akoH [xoymnsa-JIena.

[TepexoHbIE TPOLIECCH] B LIENU C KOHIEHCATOPOM.

Cemunap Ne 9 «Maznumocmamuxay

=

No gk

EnvHas npupona 3J1eKTpu4ecKoro 1 MarHUTHOTO TOJIS.

HcTOYHUKHM MarHUTHOTO MOJi. MarHuTHOE MOJIe JBMKYIIETOCs 3apsia U MPOBOJAHHKA C
TokoM. 3akoH buo-Casapa.

[ToTok 1 HMpKyNIALMS BEKTOpa MHAYKIIMU MarHUTHOTO nosist. Teopema ["aycca u Teopema
0 LIUPKYJISALIUH.

Cwita Jlopenna. JIBuxkeHue 3apsyKEHHON 4aCTHUIbI B MArHUTHOM TIOJIE.

Cuna Amnepa.

MarnuTHoe nozie B Beniectse. HaMarHn4eHHOCTb.

HampspkeHHOCT ~ MarHuTHOro  mosist.  MarHutHas — NPOHHMLAEMOCTb  BEILLECTBA.
JlnamarHeTuky u napaMarHeTHKH.

®eppomarHeTuku. Ousnueckas npupoaa peppoMarueTusma.



Cemunap Ne 10 «Inekmpomaznumnana uHOYKyua. IneKkmpuueckKue Konedanus u

nepemenublﬁ MmOoOK»

1.

LNk WN

3akoH aneKTpoMarHUTHOM uHAykiuu @Dapazges. IlpaBuno Jlenma. Buxpeoe
AJIIEKTPUUECKOE TOJIE.

SBnenune caMmonHaykiuu. MunyktuBHOCTh. CoNeHOM .

DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

KoneGatenbHblil KOHTYp. MeXaHnW3M BOSHUKHOBEHHUS IEKTPUUECKUX KOJeOaHUH.
DHeprus 3IEKTPUIECKUX KOIeOaHUH.

3aryxaromue konebaHus. XapakTepUCTUKH 3aTyXalOIIUX KOJIeOaHHH.

Poib aKTHBHOTO COMPOTHBIICHUS B KOJIEOATEIIBHOM KOHTYPE.

Bremnyxnaennole konebanus. BektopHas mnuarpamma HampspbkeHuidl. Pe3onaHc Toka.
Pe3onanchHas yacrora.

CootHomienue (a3 Mexay BHEIIHUM HaMpsDKEHUEM, CHUIION TOKa U HAINpshHKEeHHEeM Ha
Pa3IMYHBIX JIEMEHTaX LEMH.

10. HepeMeHHBIfI TOK. I/IH,ZLYKTI/IBHOC U CMKOCTHOC COIIPOTHUBJICHUC. ITonnoe COIIPOTHUBJICHUEC

LENH NPU IEPEMEHHOM TOKE.

11. I[eﬁCTBYIOHlHe 3HAUCHHUA CUJIbI TOKA W HAIIPAKCHUS. MoIHOCTh Ipu ICPEMCHHOM TOKC.

oo ~w

~

o~

Koadduument momrHoCTH.
3 cemecTp

Cemunap Ne L«llonapuzayusa ceemay

Cucrema ypaBHeHHII MakcBeia Kak 0000IIeH!e pa3pO3HEHHBIX SIBICHUH JIEKTPUYECTBA
Y MarHeTu3Ma.

Bonnosoe ypaBHenue. CKOpPOCTh pacpOCTpaHEHHUsI BOJIHBI U 1OKA3aTesb MPEIOMIICHUS
CpeJBl.

[Hkana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOI0 AUAIa30Ha.

EcTtecTBeHHBIN M NOJIAPU30BaHHBIN cBeT. Buasl monspusanuu. CreneHs NOJSIpU3ALNAN
YaCTUYHO IOJISIPU30BAHHOTO CBETA.

3akoH Manoca.

[Tonsipu3zanus Npu OTPaKEHUH U MPEITOMIIEHUH CBETA Ha TPaHULIE pa3jiena IUIIEKTPUKOB.
VYrou bprocrepa.

JIBoliHOE JTydenpenomiIeHue. Y cTpoicTBO npu3mel Hukoss.

OnTuyecky aKTHBHBIE BEIECTBA. BpallleHue IUIOCKOCTH TOJSpHU3alMi CBETa IIpHU
MIPOXOXKACHUN Yepe3 ONTHUECKH aKTUBHYIO CPELY.

Cemunap Ne 2 «Hnmepgepenyun ceemay

[Tonsitne naTepdepeniyn. [IpuHINT Cyreprno3uuy 1 CBeTOBBIX BoiH. Habromaembie
U HEHaOJI0JaeMble BEITMYUHBI.

KorepentHsle u HekorepeHTHble BOJHBL. Cll0O)KEHHE WHTEHCUBHOCTEH B Clilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

VYcnoBus ycuineHus U ocialleHHsT CBeTa B 3aBUCHUMOCTH OT pa3HOCTH a3
UHTEPPEPUPYIOIINX BOJIH.

OnTryeckuii myTh CBETOBOTO Jy4a. CIOCOOBI M3MEHEHHUS! ONTHYECKOTO ITyTH CBETOBBIX
BOJIH.

CBs13b ONTUYECKOM Pa3HOCTU XOJa IBYX BOJIH C Pa3HOCTHIO ¢a3. YCIIOBUS MakCUMyMma U
MUHHMYMa HHTep(GEPEHIINH B 3aBUCUMOCTH OT ONTUYECKON pa3HOCTH XO0/a.

Cxema lOmnra. YcnoBus nHabmonenust nHrepdepeHunu. KoopauHaThl CBETIBIX U TEMHBIX
II0JIOC Ha DKpaHe.

BpemeHHas u TpOCTpaHCTBEHHAS! KOTEPEHTHOCTD.

WutepdepenIiyst B TOHKHUX IJICHKaX B OTPAKEHHOM U IPOXOJISIIEM CBETE.

Cxema mis HaOmrogeHus koisenr HprioToHa. Paamychl CBETNIBIX W TEMHBIX KOJIEIl B



OTPAKCHHOM U INPOXOJAIICM CBCTC.

Cemunap Ne 3 «/[ugppakyus ceemay

1. Senenme mudpakuuu. Ilpunmun [roiirenca-®Openens. YmpoiieHHe BBIYUCICHHNA C
IIOMOUIbIO BEKTOPHOM IHarpaMMBl.

N

Hudpakuus Openenst Ha KPyTriaoM oTBEpCTUH. 30HBI DpeHers.

3. Hudpakuus Ppaynrodepa Ha y3KOW MPSIMOIMHEHHON WIETU. YCJIOBHS MakKCUMyMa H
MUHUMYyMa. 3aBUCUMOCTh HHTCHCUBHOCTH CBETa OT yria Tu(paKkiuu.

4. Jludpakunonnass pemierka. OCHOBHBbIE XapaKTEPUCTUKH U(MPAKIMOHHON PpPELISTKH.
YcnoBuUS IIaBHBIX MAKCHMYMOB B MUHUMYMOB U JJO0OaBOYHBIX MUHUMYMOB.

Cemunap Ne 4 «Keanmoeaa onmukay

1.

LN kLN

TemmoBoe uznmyueHue abcomoTHO YepHoro Tena. 3akoH Credana — bompiiMana. 3akoH
cMenienust Buna.

I'mnoresa I1nanka.

DHeprus u umnyibc GoronHa. /laBnenue creta.

doroaddexr. 3akonsl porodrdderra. KpacHas rpanuna gporodddexra.

®opmyna DitHIITeHHA. PenaTuBUCTCKUN U HEPETSITUBUCTCKUI POTOIPPEKT.
TopMO3HOE PEHTTE€HOBCKOE U3TyUCHHE.

O¢pdext Komnrona. ®opmyna KomnroHa.

KopmyckynsipHO-BOJTHOBOM JTyaliu3M CBETa.

Cemunap Ne 5 «Inemenmul K6AHM OGO MEXAHUKU)

©CoNoR~wWNE

BosHOBBIE CBOMCTBA YaCTHII.

JlnnHa BosHb! e bpoiins. DkcrepuMeHTaIbHOE TOATBEPKICHHUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOOTHOILIEHUE HEONIPEIETIEHHOCTEH.
BonnoBas ¢yHKIMS 1 ee cBoiicTBa.

OcHoBHas 3a1a4ua KBaHTOBOM MexaHuku. Y paBHenue Ipéaunrepa.

Yactuna B noreHuuanbHoM sime. KBaHTOBaHNE DHEPIUM.

[IpoxoxkaeHre YacTUIIbl Yepe3 MOTEeHIIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.
IInanerapnas monens atoma. IToctynarsr bopa.

W3nyyenne aroma BOJOpOJa M BOJAOPOAONONOOHBIX cucTeM. CHeKTpalbHbIE CEpHUU.
®opmyna bansmepa.

Cemunap Ne 6 «@u3zuka amomay

NoabkowhE

CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIC YHCIIa, XapaKTEPU3YIOLIUE TIOJI0KEHUE DIIEKTPOHA B aTOME.

KBanroBanue 3Hepruu. KBantroBaHuE MOMEHTA UMITYJIbCA.

CnuH s5ekTpoHa. 110JHBIT MOMEHT 3JIEKTPOHA.

Cxema 3HepreTu4eckux ypoBHEHN aTomMa BOJOpPO/a.

[TpaBuiia oTG0pa NMpu aTOMHBIX MEPEX0Iax.

3arosHeHUE AIIEKTPOHHBIX 000JI0UEK B MHOTORJIEKTPOHHBIX aTomax. [Ipunimn [Maymnu.

Cemunap Ne 7 «Hoepnaa ¢puzura»

b=

SBnenue pannoakTMBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacraa.
CocTaB 1 XapakTepUCTUKU aTOMHOTO siipa. SIepHble CUIIbL.

KanenbHas u obonoueunas moaenu suep. Paauyc sapa.

Macca u 3Heprus CBsI3HU A1pa. Y 1eJIbHas SHEPIUs CBS3H.
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SnepHble peakuu. DHEPIUsl sIIEPHON PEAKIUH.

6. YpaBHeHuE M »HHEpreTHUecKoe YycioBue o-pacnaga. CBsS3b HHEPrUM O-YACTHUIIBI C
NepUOJIOM MOJTypacIaia.

7. Tynnenbnbi#i 3¢ dexT npu a-pacnazge. CnekTp o-4acTHil.

8. Xapakrep criekTpa y-u3nydeHus.

9. IIpomecchl B3aMMOICHCTBHS Y-KBAaHTOB C BELIIECTBOM.

10. 3aBUCHMMOCTh HMHTEHCHBHOCTH Y-U3JIYUYCHHUA OT TOJIIHMHBI CJIOA BEIICCTBA. CpaBHeHI/Ie
HpOHI/IKaIOIHeﬁ CIIOCOOHOCTH PA3JIMIHBIX BUIOB U3JIYUCHHA.

11. Tpu Buna B-pacnanga. DHepreTuyecKuii cekTp B-uactui. I nnoreza HEUTPUHO.
12. 3akonbl coxpaneHus npu 3-pacnaze. Jlentonsl. JIenTOHHBIN 3apsi.

TeMbl 17151 CAMOCTOSITEJILHOTO H3y4YCHMUS:

1. BeinyxeHHble konebanus. Pezonanc

2. Bonsbl. YpaBHeHue mI0CK0M BoaHbI. Da30Basi CKOPOCTh, AJIMHA BOJIHBL, BOJIHOBOE YHUCIIO.
Wntepdepenuys u audpaxiys MEXaHHIECKUX BOJIH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanpHble ra3sl

5. DneMeHThl HEpaBHOBECHOW TEPMOAMHAMUKHI

6. [IpyHLIMIT OTHOCUTENIBHOCTH B 3JIEKTPOAMHAMUKE. MarHUTHOE 10J1€ KaK peasTUBUCTCKUI
apdexT

7. CepeyHUKHU B KaTyllIKaX HHAYKTUBHOCTH. Buxpesbie Toku Dyko

8. B3anMopelcTBHE N3ITy4EHUs C BEILIECTBOM: JIaBJICHUE CBETA, TIFOMUHECLICHIINS,
(boTOXUMHUYECKHUE SIBICHUS, AUCTIEPCUS

9. DHepreTn4ecKkuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJA XUMUYECKOU CBA3U

10. Anepnas ¢pusuka. TepmosiaepHas sHeprus. JHepreTuka Oyaymero



IIpunoxenne 2

OHEHO‘IHLIB cpeacrea 1Jisi MIPpOBECACHUSA HpOMeHCYTO‘IHOﬁ aTTreCTallumn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOifI arrecramum.:

CTpyKTypHBIN 3JIEMEHT

[Timanupyemsie pe3yIbTaThl OO VUEHUS
KOMIIETEHIIUH Py pesy, y4

OneHouHbIE CpeCTBA

OIIK-1 Cnoco0eH pemiaTh 3aJa4i Npo(hecCHOHATILHOM 1eSITeIbHOCTH, IPUMEHAS MeTOAbl MOIeTUPOBAHUS, MATEMATHYECKOI0 AHAJIN3A,

C€CTCCTBCHHOHAYYHLIC 1 OﬁllleI/IH)KeHeprle SHAHUSA

OIIK-1.1 - HCIOJB3yeT €CTECTBCHHOHAYYHbIE
3aKOHBI M TMPHUHIMIBI TPU PELICHUU
MPAKTUYECKUX 33124

Ilepeuens meopemuueckux 6onpocos K sauemy:

2 cemecTp

1. Kunemaruka mnocrynarenbHoro JBukeHus. Ilonstue panuyc-BekTopa,
cKopocTH U yckopeHus. Hauansnbie yenosust. [Ipsimast u oOpaTHast 3a1au MEXaHUKH.

2. JIBmwKeHUE MO OKPY)KHOCTH. YTOJ IOBOpPOTa, YIIOBasl CKOPOCTh W YTIIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEIUYMH.

3. KpuBonuneitHoe aBMkeHHe. TaHTEHIIMAIBHOE W HOPMAILHOE YCKOpPEHUE.
ITonHOE ycKOpeHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cucTeMbl oTcueTa. [loHsATHME CMIIBI, Macchl U HMITYJbCa.
OCHOBHO! 3aKOH AMHAMHUKH ITOCTYNATEIBHOTO ABHKEHUS.

5. MoMeHT uMIylbca M MOMEHT CHJIbI OTHOCUTENIbHO TOUYKH. (OCHOBHOE
ypaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKCHUA.

6. Bpamenue BOKpyr HEMOABIKHOM ocu. MOMeHT nHepuuu. Pacuer MOMEHTOB
HMHepLuu mpocThiX Tell. Teopema llTelinepa.

7. 3aKkoHBI COXpaHEHHUS B MEXaHUKE. 3aMKHYTas CUCTeMa. 3aKOHbI COXPaHEHUS
HMITYJIbCA U MOMEHTA UMITYJIbCA.

8. Pabora wm wmomHOCTh. KuHeTHueckas »dHEpPrusi MOCTYNMATeNLHOTO U
BpaIaTEIbHOTO IBUKCHMUSL.

9. KoncepsatuBHbIe ciitbl. [ToTeHIIMaNbHAS SHEPTHs. 3aKOH COXPAHEHUS MOJTHOU
MEXaHUYECKON DHEPTUU.

10. /Ia crioco6a ommcaHus B3auMOACHCTBHSI. J|BIYKEHHE YaCTHIIBI B OTHOMEPHOM
CTallMOHAapHOM noJie. CBsA3b MEXKIY CHIION M NOTEHIIMAJIBLHOM SHEPTUEN.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl 00y4eHHs

O1neHOYHBIC CPEACTBA

11.Tapmonnueckue KojeOaHus. AMIUIUTYJa, YacTOTa, HadaibHas ¢asa.
MareMaTtuueckuii ¥ GU3NYECKUN MasTHUK. DHEPrUusi TApMOHUYECKUX KOJICOAHHIA.

12. 3aryxaromue konebanus. XapaKTepUCTUKU 3aTyXaHUs. DHEPTHsl 3aTyXaroIIuX
KoJeOaHuH.

13. Obuiee moHsATHE O BOJHAX. XapaKTePHCTUKU Oerymield BoiHBL. BoaHOBOE
ypaBHEHHUE TIOCKOI BOJHHBI.

14. Hanoxenue ynpyrux BoiH. Crosiuas BosHa U ee ocodeHHocTu. Konebanue
HATSHYTOM CTPYHBI.

15.Tloctynarel DiiHIITelHA. 3ameaJieHHe BpeMEHH. JIOpEeHIIEBO COKpalleHue
JuinHbL. PenstuBucTckue nHBapuaHnThl. UHTEpBalL.

16. PenstuBucTckuii umirynbe. CBsi3b MacChl, SHEPIHMH M WMITYJIbCAa YACTHIIBI.
DHeprus Mokosi. 3aKOHbI COXPaHEHUs IPU PENATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. = MHKpOCOCTOSSHUE M MAaKpOCOCTOSIHUE  CHCTEMBI.
Cratuctuueckuii moaxo. [loHaTrne BepOATHOCTU U CpeHEN BEIUYHHBIL.

18. ®yHKIMs pacnpenesieHus Cry4aifHOW BETMIUHEL. Pacripenenenue MoIeKyd 1mo
MIPOEKIUSAM CKOPOCTEH.

19. PactipeniesicHrie  MOJIGKYJT TIO MOJYJIIO CcKopocTdu. Hawbosiee BeposTHas,
CPeAHsIsl U CpPeHEKBaIpaTUYHAsl CKOPOCTH.

20.Monens wupaeanbHoro rasa. JlaBieHue M Temmeparypa C TOYKH 3pEHHUs
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PaBHEHHE COCTOSTHUS U/I€aJIbHOTO rasa.

21. PacnipeneneHue MoKy U€aJbHOIO ra3a Mo BBICOTE B M0JIE TSXKECTU 3EMIIH.
bapomerpuueckas popmyina.

22.Tlonstue cremneHelt cBoOOIbI MOJEKylbl. TeopemMa 0 paBHOpacHpeaeIeHUn
SHEPTHH T10 CTENEHSM CBOOOIBI.

23. BHyTpeHHsIst Heprus Kak (yHKIMS COCTOSIHMA cucTeMbl. llepBoe Hauano
TEPMOIMHAMHKH.

24.Pabora kak ¢yHkuus mnpouecca. M3oxopuueckuif, u3o0apuyeckuil u
M30TEPMUYECKHI MPOLECCHI.

25.TloHsATHE  TEINIOEMKOCTH.  TEeIUIOEMKOCTh HpU  HM30XOPUYECKOM U
n3obapudeckom mnporeccax. [locrossHHast annadaTsl.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl 00y4eHHs

O1neHOYHBIC CPEACTBA

26. Annabatnueckuii  mpomecc. I[lepBoe Hauano TEPMOIWHAMUKH  JUIS

annabatuyeckoro npouecca. YpasHenue Ilyaccona.

27. Huknnueckuit mpouecc. KoadduuumeHnt mnone3Horo meWCTBUS TEIUIOBOU

MaiuHbl. Bropoe Hauano tepmoaunaMuku. @opmynuposku Kinaysuyca u KenbBuna.

28. [Ipobiema HEOOPATHMOCTH TEIIOBBIX MPOIECCOB. DHTPOMHS CHCTEMBI U €€

cBoiicTBa. Teopema HepHcra.
29.OCHOBHOE ypaBHEHHE TEPMOJMHAMUKHA. OHTPOIUS HJICAIBHOIO Tasa.
V3MeHeHue SHTPOIUY NP U30IpoIieccax.

30.Hukn Kapro. Teopema Kapno. TepMmoamHamuueckas IIKajga TemIepaTyp.
TpoiiHas TOuKa BOABI KaK perepHasi TouKa.

31. CraTucruueckuit BEC MaKpOCOCTOSIHUSI. Cytb HEOoOpaTHMOCTH.
Cratuctuueckuil cMbica 3HTponuu. Popmyina bonbsimana.

32.'paHunpl MPUMEHUMOCTH MOJENN HIealbHOTO ra3a. YpaBHeHue Ban-mep-
Baanbca. U30TepMbl peanbHOTO rasa.
33. Cunbl  B3aMIMOJICHCTBHUSL B TPHPOJIE. JIEKTPOCTATHUECKOE IIoJie. 3aKOH
Kynona.  HanpspkeHHOCTH — ayekTpocratmdeckoro  mois.  IIpunnmnm
CYTIEPIO3UIIIH.
34. Cunosble muHH. [T0TOK BEKTOpa HAPSYKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.
Teopema I'aycca.
35.Mlorenmman. Teopema O  HUPKYISIMA ~ BEKTOpa  HANPSHKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsL. CBA3b MEXAY HANPSHKEHHOCTHIO U TOTEHIUAJIOM.

36. Dnextpoemkocts. KonaeHncatopel. CoennHEHHE KOHACHCATOPOB. DHEPTHUs
KOHJIEHCATOPa. DHEPTHUs MIEKTPUIECKOTO OJIA.

37. Dnextpudeckuii TOK. [ITOTHOCTh TOKa. YpaBHEHHE HENPEPHIBHOCTH. 3aKOH
Owma B nuddepenunansHoit popme

38. ConpoTuBneHue MpoBoAHNKOB. CTOpOHHHE CHJIbl. 3aK0oH OMa B HHTET palTbHOU

dbopme.

39.IpaBuna Kupxroda mis pacdera pa3BeTBICHHBIX Ierneid. MOIIHOCTh TOKA.

3akon J[xoynsa-Jlenua.

40. Enuaas mpupojia 3JIeKTPHYECKOro U MarHuTHoOro nosst. [lome mBmxymerocs




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl 00y4eHHs

O1neHOYHBIC CPEACTBA

3apsna. [IpuHnun cyneprno3unuy MarHuTHeIX nojiei. 3akon buo-Casapa.

41.TIoTOK M IMPKYJIALMS BEKTOpAa MHAYKIMM MarHuTHoro nojs. Teopema ['aycca
U TEOpeEMa O LUPKYIISILIUH.

42. Cuna Jlopenma. Cwta Ammepa.

43.3akon snexkTpomarHuTHON MHIyKmu Dapanes. [lpasuno Jlenna. Buxpesoe
NEKTPUYECKOE TOJIE.

44. Slpnenue camMOUMHAYKUMHU. WHIYKTHUBHOCTb. DHEprusi KOHTypa C TOKOM.
OHeprus MarHUTHOT'O TOJIS.

45.KonebatenbHblii KOHTYp. CBOOOJHBIE TapMOHHUYECKHME U 3aTyXalollue
JIEKTpUUYECKUe KoeOaHus. DHeprust KoneOaHui.

46. Beinyx/IeHHBIE ~ JJIEKTpUYecCKHe  KojeOaHws. BekTopHas  nmarpamma
HanpsbKeHui. Pe3oHaHc Toka.

47.IlepemeHnHbIi TOK. UHIYKTUBHOE U €EMKOCTHOE COIIPOTUBIIEHHE. MOIIHOCTD B
LIENIU [IEPEMEHHOTO0 TOKA. JIeCTByOIINE 3HAUEHUS TOKA U HAIIPSKEHUS.

48. DnexTpuueckoe moine B BemiecTBe. llomspuzarnmst AudJIeKTpuka. Bektop
INEKTPUYECKOTO CMELIEHUs. J[uanekTpudeckas NpOHUIIAEMOCTh BEIIECTBA.

49. MarautHOe ToNe B BemectBe. HamarmwmueHHOCTh. HampsbkeHHOCTB
MarHMTHOIO N0JIsl. MarHuTHasi MPOHULIAEMOCTD BelecTBa. PeppoMarHeTHKH.

50. Cucrema ypaBHeHMH MakcBeia Kak 000OILIeHHE pPa3pO3HEHHBIX SIBICHUN
AJIEKTpUYECTBa U MarHeTusma. MaTtepuaibHble ypaBHEHUS.

51.CgoiictBa  ypaBHeHuid = MakcBemna.  IlpeackasaHue — CyliecTBOBAaHHUS
AJIEKTPOMArHUTHBIX BOJIH.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

3 cemecTp
1. DnexkTpoMarHuTHBIE BOJIHBI. Bonnooe ypaBHEHHE. CoiicTBa
OJICKTPOMArdHMTHBIX BOJIH.
2. Tlnockas aneKTpoMarHuTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPTus
N UMITYJIbC 3HeKTpOMaFHHTHOI7[ BOJIHBI.
3. EcrecTBeHHBIN M MOJsApU30BaHHbIN cBeT. CTeneHb MOISpU3aH JIUHEHHO
MOJIIPU30BAaHHOTO CBeTa. 3aKkoH Maittoca.
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4. [Tonsspu3zanus npu OTpaXEHUH M IPEJOMIICHUU CBETa Ha IPAHUILIE paszena
JIMAJIEKTPUKOB. Y01 bproctepa. J[BoitHOE JiyuernpenomieHue.

o. Crioco6s1 onsipu3anuu ectectBeHHoro csera. [Ipusma Huxomns. Bpamenue
IJIOCKOCTH TMOJISPU3AlMA CBETa MPU NPOXOXKIACHUU Yepe3 ONTUYECKU AKTUBHYIO
cpeny.

6. [Ikana 3meKTPOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO JMana3oHa.
[TokaszaTens nperoMIIEHUS CPEIbI.

7. KorepentHsie BonHbl. HWHTepdepeHins cBeToBbIX BoJH. CloxeHHe
MHTEHCUBHOCTEH B ClIy4ae HEKOI'€pEHTHBIX U KOTEPEHTHBIX KOJICOaHU.

8. Onrtuueckas pa3HOCTh X0Ja. CBsI3b ONTUYECKOW PA3HOCTU XO0/1a JIBYX BOJIH
C pPa3HOCTHIO (ha3 MeX Ay HUMH. Y CIOBUS MaKCUMyMa U MUHHUMYyMa.

9. Cxema IOura gnsa HaOmonenus wuHTepdepeHnuu. Bpemennas u

IIPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.

10. HHatepdepenumss B TOHKHMX IUIeHKax. HaOmromenue konerny HwproToHa B
OTPaXEHHOM U MPOXOJIAIIEM CBETE.

11.  Ssnenme nudpakuuu. dudpaxkuus Ppenens n Ppaynrodepa. [punmun
I'oitrenca-Openens.

12. Judpakuuss Dpenens Ha KpyrioMm oTBepcTud. 30HbI DpeHens.
I'padmueckuit MeTO COKEHUS aMILTUTY/I.

13. Mudpakuus  Ppaynrodepa Ha  y3KOW  MNPSAMOIMHEHHOW  IIEIH.
JudpakimonHas peeTka Kak COBOKYITHOCTh KOHEYHOTO YHUCIIa HIeTei.

14. TemnnoBoe uznyudenue Tena. 3akon Credana-bonpimana. 3aKkoH cMeEHUS
Buna. ['mnoresa I1nanka.

15.  ®oro3ddext. 3akonsl CroneroBa. Popmyna DHHIITEIHA.

16. ®oronsl. [aBnenue ceeta. KopmyckynsipHO-BOJTHOBOH JIyajan3M CBETa.

17. Paccesnue ¢potona Ha cBOOoHOM 3ekTpoHe. Dopmyna KommnroHa.

18. BonHoBeie  cBoiictBa  uactui. JlnuHa  BomHBL  ne  bpoitms.
DKcIepruMeHTaTbHBIE TIOATBEPKICHUS THITOTE3HI JIe Bpoiiss.

19. Ipunumn  HeompexaenreHHOCTH. COOTHOIIEHHE  HEOIpPeeNeHHOCTEH
I'eitzenbepra. Oco6eHHOCTH MpoIecca M3MEPEHHUs B KBAHTOBON MEXaHUKE.
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20. ®dwusnueckoe UCTOJKOBaHWE BOJIH e bpoins. BomHoBas ¢yHkuus u ee
cBoiicTBa. [110THOCTH BEpOSTHOCTU OOHAPYKEHUS YaCTUILIBI.

21. OcHoBHas 331a4a KBAaHTOBOI MexaHUKH. HecTarmoHapHoe 1 cTaliioHapHOe
ypaBHenue lIpénunrepa.

22. Yactuma B OJHOMEPHOW OCCKOHEYHOW MPSIMOYTOJBHOW TOTEHIIUAIBHON
same. KBantoBanue sneprun. Co6CTBEeHHbIE (PYHKIIMHU COCTOSHUS YaCTHUIIBI.

23. llpoxoxAeHHWE 4YacTUIBl Yepe3 NOTEHIHMAaIbHBIN Oaphep. TyHHEIbHBINA
¢ dexr.

24.  KBaHTOBBI TapMOHUYECKUN OCIUILISTOP.

25. Ilnanerapnas mognenb aroma. [loctynatel bopa. KBanTtoBanue sHeprum
BOZOPOJIOTIOA00HON CUCTEMEI.

26. UMznyuenue BOAOPOAONOAOOHBIX cucTeM. CHEKTpalbHBIE CEpUU aToMa
Bojopoaa. O6obmennas ¢popmyna bansmepa.

27. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

28. VYpaeaenwe lllpeamnrepa mins atoma Bojmopoaa. KBaHTOBaHWE MOMEHTa
umnynbca. [Ipasuna otdopa.

29. CnuH snektpoHa. KBaHTOBBIE YHCIIa, ONMCHIBAOIINE COCTOSTHHAE DJICKTPOHA
B atoMme. KpaTHOCTh BbIpOKIeHUS SHEpreTUuecKnux ypoBHel. [Ipunnun [aymnu.

30. IlpuHOMI TOXKAECTBEHHOCTH OJMHAKOBBIX YacTHIl. BO30HBI U (EepMHUOHBI.
KBaHTOBBIE pactipeneneHus.

31. CBoOonHble 31eKTpoHBI B MeTaiuie. DHepruss depmu. 3oHHas Teopus
TBEP/bIX Tel.

32.  DneKTpoIpoBOJIHOCTh METAJIJIOB " HOJIYTIPOBOJHUKOB.
CBepXIIpOBOANMOCTb.

33. SIBnenue paanoakTHMBHOCTH. OCHOBHOHM 3aKOH paJiMOAKTHBHOTO pacraja.
[locrosinnas pacnazga. [lepuon nonypacnana.

34. CocraB 1 XapaKTepUCTUKH aTOMHOrO sjpa. KanenbHast monens. Pazmep u
CIIUH si/Ipa.

35. Macca u 3Heprus CBA3M aTOMHOTIO siipa. 3aBUCUMOCTb YJIEIbHOM SHEeprus
CBSI3M OT MaccoBoro uucia. ObogouedHas MoJIeNb Spa.
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36.  SlnepHble peakiuu. DHEPrusl peakuy. Peakuy qeIeHns u CHHTE3a sIep.

37. PapgmoaktuBHble psAnpl. OCHOBHBIE 3aKOHOMEPHOCTH O-HU3JTYYEHHS SEp.
JlnHa cBoOOIHOTO Tpodera o.-4acTHIl.

38. Tpwu Buna B-pacrnaga. JHepreTndeckuii cekTp B-uactuu. Helpuno.

39. OcobeHHoCcTH Y-u3NmydeHUs sjep. I[IpoxokIeHWe Y-KBAaHTOB depe3
BEILIECTBO.

40. Knaccudwukanus 31eMeHTapHbIX yacTull. Jlenmronsl. JlenToHHBIA 3apsi.

41.  Anponsl. bapronsslii 3apsa. KBapkoBas MoJens ajpoOHOB.

OIIK-1.2

— pemaer
npodeccuoHaIbHBIE
PUMEHEHHEM
3HaHUHI

CTaH/IapTHbIE
3a7auH C
00IIEHHKEHEPHBIX

Ilpumepnulit nepeuenv npakmuueckux 3a0anuil 014 3auema:
2 cemecTp
1. JBrxenue MaTepUATbHOMN TOYKH 3aJaHO YpPaBHEHUEM

- _ 2 < -
r(t) = (A+Bt%)i+Ct] , Tme A=10 M, B=-5 m/c 2 , C=10 m/c. Halitu mis momeHTa

o V0, a0 I g
Bpemenu t=1 c , BBIYHCITUTh MOJIYJb CKOPOCTH ||, MOIynb ycKopeHus ! !,

TAHTCHIIHUAJIBHOC YCKOPCHUC ar , HOPMAJIbHOC YCKOPCHUC an .

2. Koreco Bpamtaetcs ¢ uactoroit N=5¢™*, IToa nelicTBEEM CHIT TPEHHS OHO
ocraHoBunoch uepes At=Lwur  Qmpenenurs yrinooe yckopenne ¢ u umcno N
000pOTOB, KOTOPOE CJIENIaeT KOJIECO 3a 3TO BPEeMsl.

3. Bbpycok maccoit 2 KI CKOJIB3UT 0 TOPU30HTAIBHON MOBEPXHOCTHU MO/
neictBueM rpysa maccor 0,5 Kr, IpPUKpPENJIEHHOTO K KOHIy HEPacTS KMMOW HUTH,
MEPEKUHYTON uepe3 HemoJBWKHBIN Onok. Kosaddunuent tpenus Opycka o
nosepxHocTh 0,1. HailiTm yckopeHne IBHXKEHHMS Tela M CWIYy HaTSHKCHMSI HUTH.
Maccamu 0110Kka U HUTH, a TaKXKe TPEHUEM B OJI0Ke MpeHeOpeyb.

4. OnpenenuTb MOMEHT HWHEPUHMHM TOHKOTO OJHOPOJHOIO CTEPXKHS
amuHHOM 1= 30 oM u maccoit M= 100 T OTHOCHUTENBHO OCH, HEPHECHIAUKYISIPHON
CTEpP)KHIO M MPOXOAAIIEH uepe3 TOUYKY, OTCTOSIIYI0 OT KOHIAa cTepxkHs Ha 1/3 ero
JUTUHBI.

S. Hlapuk maccoit M= 100 r yman ¢ BEICOTHI h=2,5 M Ha TOPU3OHTAIBHYIO
IUTMTY, Macca KOTOpOl MHOTO OOJibllle Macchl MIAPUKA, U OTCKOYMIJI OT HEe BBEpX.
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Cuuras ynap abCONIOTHO yIIPYTUM, ONPEACTUTH HMITYJIBC P, TOJYYCHHBIHN ILTUTOM.

6. BepTukanbHO pacmosioKeHHBIH OJTHOPOIHBIN cTepeHb Macchl M = 1
Kr 1 JUidHBI | = 1 M MOKeT BpaIathCcsi BOKPYT CBOETO BEPXHEr0 KOHIA. B HIDKHUIA
KOHEI[ CTepIKHS ToMaa, 3aCTpsiB, TOPU30HTAIBHO JeTeBIas myys maccbl m = 10 1, B
pe3ynbTaTe 4Yero CTepkeHb OTKIOHWICS Ha yroia o = 15. Cumras m<<M, naitu
CKOPOCTb JIETEBIIIEH Mmynu

1. Ornpenenutsb cpeiHee 3HaYCHUE MTOJTHOW KHHETUYECKON SHEPTUH OJTHOM
MOJIEKYJIbI T€Jusl, KUCIOpPOoJa U BoAsHOro napa npu temneparype T=400K.
8. Kakas pabora A coBepiiaercs IpU H30TEPMHUUYECKOM paCIIMPEHUU

BOJIOpoJa Maccoii M=5 1, B3sitoro mpu Temneparype T=290 K, eciau o0bem raza
YBEJTUYMBACTCS B TPH paza?

9. A3OT HarpeBajcsi MpHU MOCTOSIHHOM JaBjieHuu. EMy Obuto coobiieHo
konmdecTBO TerioThl Q = 21 xJ[x. Onpenenuts padoTy 4, KOTOPYIO COBEPIIMII MPH
ATOM Ta3, u u3MeHenue 4U ero BHyTpeHHE SHEePTUH.

10. Onpenenuth HaNpPsHKEHHOCTH dJEKTpocTaTHYeckoro moisi E B meHTpe
KBaJpara cO CTOPOHOH a, €clii B TPEX BEpUIMHAX KBaJpaTa HAXOIATCS OJUHAKOBBIC
TOYCUHBIE 3apsIbI

11. ToHKast HUTH COTHYTA B IOMYOKPY>KHOCTb U 3apsKEHA TaK, UTO DIEKTPUUECKHIA
3aps]l paBHOMEPHO pacipeelieH 1o ee anuHe. KakoB paanyc 3Toil TOMTyOKpYX HOCTH,
€CJIM W3BECTHO, YTO B IEHTPE €€ KPHUBU3HBI HampsokeHHocTh mosst 10 kB/m, a
noteHuman 630 B.

12. Ha puc. €1=1,5 B, €2=3,7 B u conporuBnerus R1=10 Om, R2=20 Om u R=5,0
OM. BHyTpeHHHEe COTPOTUBIICHHSI ICTOYHUKOB MTpeHeOpekuMo Manbl. Onpenenure: 1)
3HaYeHHUE U HalpaBlieHHWE TOKa yepe3 CONMpOoTUBJIeHHE R; 2) TErioByr0 MOIIHOCTS,
KOTOpasi BBIJIETSETCS HA CONPOTUBIIEHUU R.?
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13. Kakum pmomxHO OBITH cOMpoTHBICHHE R anekTpuyeckoil menw,
n300pa’keHHOM Ha pUCYHKe, 4TOOBI TOK, TEKYILIHH 110 HeMy, Obl1 paBeH 1=0,5 A, eciu
C=5 Mx®, U=200 B, yactora nepemennoro toka v=100 I'i;?

C R
| I

14. Tok [=100A TedeT MO TOHKOMY MPOBOJHUKY, U30THYTOMY TakK, Kak
IIOKa3aHO Ha pUCyHKe. HaliTu MHAYKIMIO MarHUTHOTO 10JIst B Touke O KOHTYpa, eCiu

paanyc u3orHyTou yactu npooguuka R=0,1 M, a cropona kBaapara a=0,2 m
a

15. Karymka cocrout u3 N = 75 BUTKOB ¥ UMeeT conpoTusiieHne R=9 Owm.
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KOMITETCHIIUH
MarHuTHBIA TTOTOK Yepe3 ee MOoNepeyHoe ceueHue MeHseTcs mo 3akony @ = kt , rue
k= 1,2 mB6/c. Onpenenute: a) 3.1.C. HHAYKIIMH, BOSHUKAIOIIYIO B 3TOM KOHTYpE; 0)
CUJIy MHAYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIA MPOTEUET MO KOHTYPY 3a MepBhIC 9 C
M3MEHEHUS MOJIS.
OIIK-1.3 — TpPUMEHSAET METOJIbI Ilpumepnbolit nepeuens npaKmuiecKux 3a0aHull 0 IK3AMEHA .
MOJICTIMPOBAHUS. U MaTeMaTUYECKOTrO 2 ceMmecTp
aHanuza s peIIeHus 3agau| 1. PaccrosiHue mMexay IByMS KOr€pEeHTHBIMHU MCTOYHUKaMu cBeTa (A=0,5 MKMm)
TEOPETUYECKOTO u  npukiagdoro | paBHO d=0,1 Mm. PaccTosiHue Mex 1y uHTEp(epeHIIMOHHBIMYU [10JI0CaMH Ha KPaHE B
Xapakrepa cpenHel Yacth WHTephepeHIMOHHOW KapTuHbI paBHO Ax=1,0 cMm. Onpenenutsb

paccTosiHue OT UCTOYHHUKOB /10 KpaHa

2. Mexnay [AByMs IUIOCKONApaUIETbHBIMU — CTCKIISIHHBIMH  IUIACTHHKAMH
MIOJIOKUJIM OYEHb TOHKYIO IPOBOJIOUKY, PACIOJIOXKEHHYI0 MapajyielbHO JUHUU
COIIPUKOCHOBEHHS TUIACTUHOK U HaXOJAILLYIOCs Ha paccTosHuu L=75 MM ot Hee. B
OTPaXEHHOM CBETE C JUIMHOW BOJIHBI A=(0,5 MKM Ha BepXHEHl MJIACTUHKE BHUIHBI
uHTep(pepeHIMOHHbIe ToJIockl. OmnpeaenuTe AMaMEeTp MONEPEeYHOro CEeueHUs
MPOBOJIOYKH, €CJIM Ha MPOTsKeHuU, a = 30 MM HacuuThiBaeTcs m = 16 CBETIIBIX
10JIOC

3. Ha mens mmpunoii a = 0,05 MM majaeT HOpMaaIbHO MOHOXPOMATHYECKUN CBET
¢ JuMHOM BomHbl A = 0,6 MkM. OnpenenuTb yroil (¢ MeXay NepBOHAYaIbHBIM
HampaBJICHWEM IIydka CBE€Ta M HaNpaBlI€HUEM Ha UETBEPTYI0 TEMHYIO
TUPPaKLIHOHHYIO MOJIOCY

4. JludpakunoHHas pelieTka ycTaHoBlIeHa Ha pacctosHuu 80 cM oT skpaHa. Ha
pELIETKY NaJacT MOHOXPOMAaTHYECKUH CBET ¢ JUIMHOM BoiHbI 0,65 MxkM. Ha skpane
paccTosiHue MEX]y MakKCUMyMaMH IEpPBOTO U BTOPOIrO MOpSAIKa paBHO 5,2 cM.
CKOJIBKO BCEro MakCUMYMOB 00pa3yeT 3Ta Au(pakMoHHas perieTKa?

5. OmnpenenuTb, BO CKOJBKO pa3 YMEHBUIMTCS HWHTEHCHUBHOCTb CBETa,
IIPOLIE/IIIETO Yepe3 [Ba MOJIIPU3aTOPa, PACIIOIOKEHHBIE TaK, YTO YroJl MEXAY UX
IJIABHBIM IUIOCKOCTAMM 0 = 60°, a B KaXJIOM H3 MOJSIpU3aTOpoB Tepsercs 8%
WHTEHCUBHOCTH Na/IAI0IIEr0 Ha HETro CBETa
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6. Uepnoe temo Harpenu ot Temmepatypsl 600K mo 2400K. Bo ckonbko pas
yBeJIMYWIach oOmas TemsioBas »SHEprus, usnydaemas TtenoMm? Ha ckoibko
W3MEHUJIACh JJIMHA BOJIHBI, COOTBETCTBYIOIIASS MAKCUMYMY SHEPIHMH U3ITYYEHUS U
CIIEKTpaJIbHBIN COCTaB U3Ty4YCHUS?

7. Onpenenutb HAMMEHBIIUHN 33/IEPKUBAOIINANA MOTEHIIMAT, HEOOXOIUMBIN JIs
MPEeKpallleHUus] SMUCCHUU C TMOBEPXHOCTU (POTOKATONA, €CIM OH OCBellaeTcs
M3JIy4eHHEM C JUIMHOM BoHBL 0,4 MKM, a KpacHas rpaHulia JJjig MaTepuala Katoaa
pasHa 0,67 MKkM

8. ®oroH c sneprueii 1 MaB paccesiiicst Ha cCBOOOTHOM MTOKOUBILIEMCS 3JICKTPOHE.
HaiiTi KMHETHYeCKyI0 SHEPruio 3JEKTPOHA OTJAud, €CJIM B pe3yJIbTaTe PacCesHUs
JUIMHA BOJIHBI (JOTOHA U3MEHMIIACh Ha 25%

9. Ilpu ABM>KEHUU YaCTHUIIBI BIOJb OCU X CKOPOCTh €€ MOKET OBITh OMpeIeeHa C

TOYHOCTBIO (omMOKoi) 1o 1 cM/c. HaliTu HeonpeaeaeHHOCTh KOOPIMHATHI, €CIIH
qacTulen spisercs: 1) a1ekTpoH, 2) apodunka maccoi 0,1r

10. CoOctBeHHass (yHKIHS, ONUCHIBAIONIAS COCTOSIHUE MHKPOYACTHIIBI B

y/n(x)=Csin@x

0eCcKOHEYHO TTyO0KO# MOTEHIMAIBHOM siMe UpUHOH {, UMeeT BUA (I
Hcnonb3ys ycnoBUs HOPMUPOBKH, ONPEAEINTD NOCTOSIHHYIO C.

11. BbluncauTh paguychl MEPBHIX TPEX OPOUT IEKTPOHA B aTOME BOAOPOJIa

12. Haiitn HauGoNbLIYI0 U HAMMEHBILYIO JJIMHBI BOJIH cepun [lamiena B criekTpe
n3nydeHus Bogopoaa. CpaBHUTH NOMy4YEHHbIE 3HAYCHUS C JUIMHAMU BOJIH BUJTUMOTO

HU3JTy4YCHUA
192

13. TlepBonayanpHas Macca HM30TONa UpUAMs '’ paBHA M = 5 T, Hepuojg
nonypacnazaa 75 cyrok. Onpenenure, CKOJIbKO siAep pacnaaercs 3a 1 CeKyHay B 3TOM
npemnapare. CKOJIBKO aTOMOB 3TOro Inpemnapara octaHercss yepe3 30 CyTOK M BO
CKOJIBKO pa3 M3MEHHTCSI aKTHBHOCTH TTperapara 3a 3TO Bpemsi?

14. B neHTpe cOJHIA NMPOTEKAeT TEPMOsIEpHAs pPEaKLUus CHUHTE3a Telus U3
BOJIOPO/Ia, B KOTOPOIi M3 4eThIpeX MPOTOHOB 06pasyercs sapo He* u 1Ba mosurpona.
3anumute 3Ty peakuuto. Kakue eme yactuiisl 00pa3yroTcsi B Hei?
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Kaxkoe xommdectBo UZ® «BBITOpaeT» 3a roj1 B A1EPHOM PEAKTOPE C
anexkTpudeckor MoHOCTRI0 1 I'BT u k.11 38%?  Cuurartb, 4TO pacnaj saep
ypaHa 1oJ IeMCTBUEM TEIJIOBBIX HEUTPOHOB MPUBOJAUT K 00PA30BaHUIO U30TOIOB
KceHOHa-141, crpoHus-92 u Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOM aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OLICHMBAHUS:

[IpomexyrouHas arrectanus mo AucnuiinHe «®Du3nka» BKIIOYAET TEOPETUUYCCKUE
BOTIPOCHI, TIO3BOJISIOIIKE OIEHUTh YPOBEHb YCBOCHHS O0YYaIOUIMMHUCS 3HAHUHN, U IPAKTUICCKUE
3aJlaHusl, BBISIBIISIFOIINE CTENICHh COPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, MPOBOIUTCS B (hopMe
3ayera (1 cemecTp) u sK3aMeHa (2 cemectp).

3ayer MPOBOAMTCA B BUJIE COOECENOBAHUS MO TEOPETUYECKUM BOIpPOCaM. DK3aMEH IO
JaHHOW JTUCHUILTMHE MPOBOJUTCS B YCTHOU (hOpMe 10 SK3aMEHAIIMOHHBIM OHMJICTaM, KaXKIbIi 13
KOTOPBIX BKITFOUAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTUIECKOE 3aJaHHeE.

Iloxazamenu u Kpumepuu oyeHuaHUA 3auema:

— Ha OLEHKY «3auTeHo» (3-5 OamioB) — oOyd4aromuiics MOKa3biBaeT C(HOPMHPOBAHHOCTh
KOMITETCHIMH, HaIMYMe TBEPIBIX 3HAHWU NMPOrPaMMHOTO MaTepHania, rpaMOTHOE U JIOTHYECKOEe
U3JIOKEHWE MaTepuaiga MpH OTBETE, JOIMYCKAIOTCS HEe3HAUYUTeNbHbIE OIMIMOKH, YBEpEHHO
UCTIpaBIIsieMble MOCJIE JONOJTHUTEIBHBIX BOIIPOCOB, NMPABUIbHBIEC ACHCTBHS MPU AEMOHCTpALUU
YMEHUI U HAaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 6aia) — 00yJaronMiics TTOKa3bIBACT, YTO PE3YJIbTAT O0yUCHHUS
HE JOCTHTHYT, KOMIIETEHIIMA HE C(HOPMHUPOBAHBI, HE MOXET NPEIBSIBUTH 3HAHUS Ha YpPOBHE
BOCIIPOM3BENICHNUSI M OOBSICHEHHS MH(OPMAIMHU, JTaKe C MOMOILIbI0 HABOJSIIMX BOIPOCOB, HE
CTIIOCOOEH MPOAEMOHCTPHPOBATH YMEHHS M HABBIKU IIPU PELICHUH MPOCTEHITNX 3a71a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKZAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6ayyIoB) — 00yYaroMIMiics TEMOHCTPUPYET BBHICOKUI YPOBEHb
Cc(OPMHPOBAHHOCTH KOMIICTEHIIMI, BCECTOPOHHEE, CHUCTEeMAaTH4YeCKOe U TIIyOOKOe 3HaHue
y4eOHOro MaTepuaina, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3a/laHusi, CBOOOJHO OMepUpyeT
3HAHUSMH, YMCHUSMH, IPUMEHSICT UX B CUTYallUsIX MOBBIIICHHON CIIO)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpPOBEHb
c(OPMHPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIe OMNUOKH, HETOYHOCTH, 3aTPYAHEHHS MIPU aHATUTHUECKUX ONEPalUsX, TepeHoce
3HAHWW U YMEHUH Ha HOBbIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyIOBJETBOPHUTEJLHO» (3 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET
MTOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIICTEHIIUH: B XOJI¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOTYCKAIOTCS OIIMOKU, TPOSBISETCS OTCYTCTBHE OTHAEIbHBIX 3HAHWN, YMEHUH, HABBIKOB,
OOyJarONUICS WCIBITHIBACT 3HAYUTENHHBIC 3aTPYAHCHUS IPU OICPUPOBAHUU 3HAHHUSIMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «Hey/10BJIeTBOPHUTEJBbHO» (2 Oaia) — 00y4yarouuiicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepualla, JOIYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MMOKAa3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI MPOCTHIX 33]1a4.

— Ha OILICHKY «HeYA0BJIeTBOPUTEJbHO» (1 0amT) — o0yuaromuiicss He MOXKET MTOKa3aTh 3HAHUS

Ha YPOBHC BOCHPOU3BCACHUA U O00BACHECHHS I/IH(l)OpMaIH/II/I, HE MOXCT ITOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1ay.



