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PABOYAS ITPOTPAMMA JIMCHMITVIHHBI (MOAYJIS)

ITPAKTHKYM PEIHTEHHA OTHMITHAAHBIX 3AJAY 11O ®H3HKE

Hanpasiienue NOAroTOBKH (CHEIHAIBHOCTD)
44.03.05 lleaarornyeckoe odpasoBanue (¢ ABYMS MPOGHARMH NOATOTOBKH)
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3a04Has
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Pabouas nporpamma coctasiiena Ha ocHose ®I'OC BO - GakanaBpuar 1o HanpasJICHHIO
noarotosku 44.03.05 INeaaroruyeckoe obpazosanue (¢ AByMs MPOQHISAMHE NMOATOTOBKH) (MpHKa3
Munobpuayku Poccun o1 22.02.2018 r. Ne 125)

PabGouas nporpamma pacemoTpeHa v o100peHa Ha 3aceaauun KadeapsLPu3uku
02.02.2024, npotokou Ne 4 q e
3as. xadenpoit JAM. Jlonrymus

Pabouas mporpamma onodpena meroauueckoi komuccre HEnC
19.02.2024 r. nporokosn Ne 5

[pencenarens /7 U.1O. Me3un

CornacoBano: ¢
3as. kadeapoit [TpukiaanHoi mareMaTuky 1 HHHOPMATHK!
) FO.A. HU3sekos

/

PaGouas nporpamma cocTaBlieHa:

Cwﬂanarc;m Kadeapsl Ousnkwy, Kauj. (hu3.-mar. Hayx
- 10.MU.Capuenko
<

Peuensent: d
3aB. kadeapoii BTull, a-p rexn. nayk 7 0.C.Jlorynosa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I[.M.ﬁonryumﬂ

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom or 20 . Ne

3aB. kadeapoii H.M.ﬁonryunzm

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii JAM. lonrymmn

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii JAM. lonrymmx

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u ogodpena st peanm3anuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu Kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit I[.M.EOJ‘IF}/HII/IH

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogodpena st peanuszamnuu B 2030 - 2031
yueOHOM rojly Ha 3acefaHuu kapeapsl DU3NKU

[Ipotokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryHmH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoeHust AuCUUIUIMHBL «[IpakTHKyM pelieHus OJIMMIIMAAHBIX 33Jad IO
buznke» b1.B.JIB.01 SIBJISIFOTCAL: chopMUpOBATH y CTYJICHTOB
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbIC 3HAHMS, YMEHUS U HABBIKK MO PEHICHUIO OJUMITUAJIHBIX
3a/1lad ¥ TPUMEHEHHE MX B OOYYCHHH DPEIICHUI0 (U3NYECKUX 3aJlad B CPETHEH IIKOJIe Kak
HEOTHEMJIEMbIE  KOMIIOHEHTBI ~ CHUCTEMbl  OOIIEKYJIbTYPHBIX,  OOHIENPOpECCHOHANbHBIX,
CIEIMANIbHBIX KOMIICTCHIINN OakaiaBpa U KOMIIETEHINI OakanaBpa B 00JACTH MEAaroruyecKou
JESITEIbHOCTH.

dopmupoBanue TPO(HECCHOHATBHOM  KOMIIETEHTHOCTH  OakamaBpa MOCPEACTBOM
MOJATOTOBKU CTYACHTOB K O0YYEHHIO YHaIUXCsI IPUMEHEHUIO (PU3MUECKUX 3HAHUN TPU pEeLICHUH
OJIMMITUATHBIX 33/1a4 B cepe CPeIHEro MKOJILHOTrO (OCHOBHOTO, MOJTHOTO, BAPHATUBHOIO) H
JOTIOTHUTEIBLHOTO 00pa30BaHUs IO (PU3UKE.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucturummHa [IpakTUKyM pemieHus OJMMIHNATHBIX 3a/a4 M0 (U3MKE BXOJUT B YaCTh
y4eOHOro 1m1aHa GopMupyeMyro yyacTHUKaMu 00pa30BaTebHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrpaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Metoanka 00y4eHus: PU3HKE B IIKOJIE

®dusuka

[Ipon3BoaCTBEHHAs - MPAKTUKA 10 MOJYYEHHUIO NPOPECCHOHATIbHBIX YMEHHH M OIbITa
poeCCHOHAIBHOMN eI TEIbHOCTH

Metoanka opraHu3aliy BHEYPOUHOU IEATEILHOCTH IO MaTeMaTuKe 1 (U3NKe

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS IPAKTUKA

CoBpeMeHHbIE CpeICTBA OLICHUBAHUS PE3YIbTaTOB O0yUSHHUS

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBoeHMst AMCUMIIINHBL (MOayis) «[IpakTHKyM pemieHus: oJIuMIUaIHbIX
3aja4 1o (pu3nke» o0yyaromuics JoKeH 001a1aTh CISAYIOIUMU KOMIETEHIUSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-1 CnocobeH peann3oBbIBaTh MEIArOrMUYECKHUid MPOILECC C MCIONIh30BAHHEM COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHIA B OPTAaHU3AIIUSIX CPETHEr0 OOIIEro 00pa3oBaHUs

IIK-1.1 OreHUBaeT TEAArOTMYECKYH CHUTYalMI0 C TO3UIMH HEOOXOIUMOCTH U
BO3MOKHOCTH €€ KOPPEKIHHU

[1K-1.2 Pemaer  oOpasoBarenpHble  3ajaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJOT I

IK-1.3 Ocy1ecTBIsSIET KOHTPOJIb PE3YJIbTaTOB U KOPPEKTUPOBKY MEJArOrHYECKOT0
BO3/ICUCTBUA

[IK-2 CrocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHHA pa3padaTbiBaTh W PEATU30BHIBATH
METOIMYecKOoe o0ecreueHrne YIeOHbIX PHU3NIECKUX JUCIUTUIIHH

[1K-2.1 AHanmu3upyeT axkTyalbHbI ypOBEHb IMOJIrOTOBKM OOyYalolmuxcs 10
(U3MUECKUM TMCIUILIMHAM, ONIPEAEISIET 30HY MX OJIMKANIIero pa3BUTHS

[1K-2.2 Perraer Ha OCHOBE COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN 33a4H 110
IJIAHUPOBAHUIO, pa3pabOTKe M peasIM3aIlii MPOTrpaMM yUeOHBIX




(OU3MYECKUX TUCITUILINH

[1K-2.3

OcyiecTBisieT  KOHTPOJIb
(bHU3MUECKUM TMCIUILTTHAM

pE3yJIBTaTOB

o0yueHHs

ydaiuxcs

1o




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 8,8 akaj. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,8 akaj. yacos;
— caMmocrosTenbHast pabora — 199,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiK - 3a4€T, 3a4YET C OLECHKOM

AynuropHas ) s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
s & Bu KOHTPOJIS
Paznen/ Tema 2 (B axaz. 4acax) E B A . p Kox
> & © | caMOCTOATENBHOI | ycreBaeMOCTH u
JIUCIUILIAHEI N g o . | KoMnereHuuu
Q & padoThI MIPOMEKYTOYHOM
1a6. | opakr. | € 3
Jlexk. - | PAKT- ) = g aTTecTaLHH
3aH. | 3aH. QO &
1. Mexanuka
ITogroroBska k
Brinonnenue
MIPaKTUYECKUM DOMEKYTOHOR I1K-1.1,
3aHATHAM I:(OHT g];bHOﬁ I1K-1.2,
ITogroroska P I1K-1.3,
1.1 OcHOBBI KHHEMATUKHU 0,5 0,2 10 paboThI 110
JOKIaaa CLLICHIIO 3a1a4 I1K-2.1,
IToaroroBka p[[eMOHCT al)jﬂg' [K-2.2,
JEMOHCTPAIMOHH P I1K-2.3
JKCIEPUMEHTA
Or0 IKCIIEPUMEHTA
IToaroroBka k
Brinosnenne
MPaKTUYECKUM DOMEKVTOUHOR I1K-1.1,
3aHATHAM I:( oHT g];bHOﬁ I1K-1.2,
ITogroroska P I1K-1.3,
1.2 OCHOBBI JUHAMUKHU 5 0,2 10 paboThI 110
JIOKIaaa CILICHIIO 3a1a4 I1K-2.1,
IToaroroBka p[[eMOHCT aL)IIHH [K-2.2,
JIEMOHCTPAIHOHH P I1K-2.3
9KCIEPUMEHTA
Or0 IKCIIEPUMEHTA
ITogroroBka k
Brinonnenne
MPaKTHUECKUM DOMEKVTOUHOG I1K-1.1,
3aHATUSIM r:(OHTpg,;bHOﬁ IK-1.2,
IToaroroBka I1K-1.3
1.3 3akoHBI COXpaHEHHS 0,2 10 A paboTHI 1O '
Jlokrana CILICHUIO 3a7a4 IK-2.1,
[Toaroroska pl[eMOHCT aﬂﬂﬂ [K-2.2,
JIEMOHCTPAMOHH pait I1K-2.3
9KCHEPUMEHTA
OT0 IKCIIEPUMEHTA
Wroro no pazaeny 0,5 0,6 30
2. Monekynspuas ¢usuka u
TEPMOANHAMHKA




TloaroroBka k

Brimonaenne
MPaKTUYECKUM DOMEKYTOHOR I1K-1.1,
3aHATHAM P yT N I1K-1.2,
21 OCHOBBI KOHTPOJIBHOI
N IToaroroska ITK-1.3,
MOJICKYJISIPHO-KHHETHUECKON 0,5 0,2 10 R, paboTsI o TK-2.1
TEOpUH ! . pEIEHHIO 3a1a4 s
IToaroroska TlemorcTpars I1K-2.2,
JIEMOHCTPALIMOHH pal [K-2.3
JKCHEPUMEHTa
Oro HKCIIEPUMEHTA
Tonroroska K Brimonaenne
MPaKTUYECKUM DOMEKYTOHOR I1K-1.1,
3aHATHAM I:(OHT gJ;FLHOﬁ I1K-1.2,
IToaroroska P I1K-1.3,
2.2 OCHOBBI TEPMOIMHAMHUKHU 0,2 10 A, paboTsI o TK-2.1
8 . pelIeHuro 3a1a4 )
IToaroroska TlemorcTpars [1K-2.2,
JIEMOHCTPALMOHH P [K-2.3
JKCHEPUMEHTa
Or0 HKCIIEPUMEHTA
HWroro no pazneny 0,5 0,4 20
3. DieKTpoHAMHKA
Ionroroska x Brmonnenne
MPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHAM I;OHT gJ;FLHoﬁ I1K-1.2,
ITogroroska P I1K-1.3,
3.1 DnexTpuyeckoe moJe 0,5 0,2 7 OKITATA paboTHI 110 K2 1
CIICHUTO 3a1a4 s
ITogroroska I,)Z[eMOHCT a Hm I1K-2.2,
JEMOHCTPAIMOHH part I1K-2.3
JKCIEPUMEHTA
OT0 HKCIIEPUMEHTA
Toaroroska k Brmonaenne
MPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHAM I;(OHT g;LHoﬁ I1K-1.2,
3.2 3aKkoHBl  ITOCTOSHHOT'O 02 ITogroroska a6z . I1K-1.3,
TOKa ! JIoKJIaga ef:l CHIIO 3134 I1K-2.1,
ITogroroska I;IGMOHCT a Hm{ I1K-2.2,
JEMOHCTPALHOHH part I1K-2.3
JKCIEPUMEHTA
Or0 HKCIIEPUMEHTA
Toaroroska k Brmosnaenne
MPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHAM I;(OHT g;LHoﬁ I1K-1.2,
IToaroroska P I1K-1.3,
3.3 MaruutHoe moJjie 0,2 7 oKTATA paboTsl o K2 1
EIIEHHIO 3a1a4 .
ITogroroska I;IGMOHCT a Hm{ I1K-2.2,
JIEMOHCTPAMOHH pait I1K-2.3
9KCHEPUMEHTA
Or0 HKCIIEPUMEHTA
Tonrorosxa x BrmonaeHne
MPAKTHYECKHM | © Hoil MK-1.1,
3aHATHAIM I;(OHT g;BHOﬁ I1K-1.2,
3.4 Dnektpuyeckud TOK B 01 7 [MoaroroBka a6r()>TLI o [K-1.3,
Pa3IUYHBIX Cpeaax ! JIOKJIaaa R III)I CHIIO 3a1a4 I1K-2.1,
IToaroroska I;ICMOHCT a Hm{ I1K-2.2,
JIEMOHCTPAMOHH pait I1K-2.3
9KCHEPUMEHTA
Or0 HKCIIEPUMEHTA
Tonrorosxa x Brmonaenne
MPaKTHUYECKUM HDOMEKVTOUHOG I1K-1.1,
3aHATHAIM I;(OHT gJIBHOﬁ I1K-1.2,
3.5 DNeKTpOMarHuTHas IToaroroska P I1K-1.3,
0,1 5,8 paboTsl o
UHAYKIHS JOKJIaaa ellIeHIO 32121 I1K-2.1,
[ToaroroBka pZ[eMOHCT - [1K-2.2,
JE€MOHCTPALMOHH pan I1K-2.3
JKCHEPUMEHTa

Or'0 SKCIIEpUMCHTA




Uroro no pazaeny 0,5 | | 0,8 | 26,8 |
4, Konebanust
Honroroska k Brinonnenue
MPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHAM I;(OHT g;LHOﬁ I1K-1.2,
4.1 MexaHnueckue ITogroroBka P ITK-1.3,
0,5 01 ]115 paboTHI 1Mo
KOJIEOAHUS U BOJIHBI JIoKJIaza I1K-2.1,
PEIICHHIO 3324
IToaroroska TlemorcTpars I1K-2.2,
JICMOHCTPALMOHH | " I/II\IZGII-IITa [K-2.3
OT0 HKCIIEPUMEHTA P
Honroroska k Brimonnenue
MPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHAM I;(OHT g;LHOﬁ I1K-1.2,
4.2 OneKkTpoOMarHuTHbIE IMoarotoBka P IK-1.3,
0,1 11,4 paboTHI 110
KOJICOAHUS U BOJIHBI JIOKJIaa I1K-2.1,
PEIICHHIO 3324
ITogroroska TlemoHCTpats I1K-2.2,
JICMOHCTPALMOHH | " I/IIECETB. I1K-2.3
OT0 HKCIIEPUMEHTA P
Wroro no pazneny 0,5 02 |229
Hroro 3a cemectp 2 2 99,7 3a4éT
5. Ontrka
Ionroroska Brmonnenne
MIPaKTUYECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHSAM I;OHT gJ;FLHoﬁ TIK-1.2,
5.1 DNeKTpOMarHUTHBIC IToaroroska P I1K-1.3,
0,3 0,3 | 198 paboTHI 110
BOJIHEI JIOKJIaa I1K-2.1,
n PEIICHHIO 33124
OATrOTOBKA TlemoncTpamus I1K-2.2,
JIEMOHCTDALMOKH | " " Hﬁema [K-2.3
Or0 HKCIIEPUMEHTA P
Toaroroska k Brmosnaenne
MPaKTUUECKUM DOMEKVTOUHOG I1K-1.1,
3aHATHSAM p yr " TIK-1.2,
IMoaroroska KOHTPOJILHOH IK-1.3,
5.2 'emeTrpuueckas ONTHKA 0,3 0,3 15 paboTsl IO
AloiIajia EIIEHUIO 3a7a4 IK-2.1,
IToaroroska I;IGMOHCT a HM I1K-2.2,
JIEMOHCTDALMONH | " " Hﬁe;a [K-2.3
Or0 HKCIIEPUMEHTA P
Toaroroska k Brmonaenne
MPaKTUYECKUM HDOMEKVTOUHOG I1K-1.1,
3aHATHSAM p yr N I1K-1.2,
IToaroroska KOHTPOJIRHOU I1K-1.3,
5.3 BosiHoBas onTuka 0,3 0,3 15 paboTsl o
JIoKJIaaa CIICHIIO 3a1at I1K-2.1,
IToaroroska I;ICMOHCT a Hm{ I1K-2.2,
JIEMOHCTPALINOHH KCIIe Hﬁe:m I1K-2.3
Or0 HKCIIEPUMEHTA P
Wroro no pazneny 0,9 0,9 |498
6. KBanroBas onruka
Toaroroska K Brinonnenne
MPAKTUIECCKAM DOMEYTOUHOG IIK-1.1,
3aHATHSAM r:(OHT OyJ"fI)HOI‘/II I1K-1.2,
6.1 KBanThl. Temiosoe IToaroroska p I1K-1.3,
0,4 0,4 19 paboTHI IO
uznydenue. Potodrpdexr. JOKJIaaa [K-2.1,
PEIICHHIO 33124
[MoaroroBka TlemorcTpams IIK-2.2,
JEMOHCTPALMOHH KCIIE Hﬁeﬁm I1K-2.3
Or0 IKCIIEPUMEHTA P
Wroro no pazneny 0,4 0,4 19




7. AToM.

ITogroroBka k

MPaKTUICCKUM . iﬁg;ﬂHz}rﬁZﬁ I1K-1.1,
3aHATHAM I;(OHT g;LHOﬁ I1K-1.2,
7.1 CrtpoeHue aTroMma. IToaroroska P I1K-1.3,
0,4 04 15 paboTHI 1Mo
CHeKTpbl U3Ty4eHHUsT aTOMOB. JIOKJIaja I1K-2.1,
PELICHHIO 33184
IToaroroska TlemoncTpamus I1K-2.2,
ZICMOHCTPALMOHH. | " Hﬁe;[m IK-2.3
Or0 DKCIIEPUMEHTA P
Hroro no paszuerny 0,4 0,4 15
8. SnepHast pusnka
TToaroroBka k
Brimonsenne
MPaKTUYECKUM DOMEKYTOHOR I1K-1.1,
3aHATHSM I;(OHTpg]J:IrLHOfI MK-1.2,
8.1 Crpoenue snep. SAnepubie 03 03 | 159 [Monroroska paBoTHI 0 [K-1.3,
peakiuu. JIOKJIaa CILICHIIO 3a1a4 I1K-2.1,
ITogroroska p[[eMOHCT a )IHH I1K-2.2,
JICMOHCTPALMOHH | " nnﬁe;lTa I1K-2.3
Or0 IKCIIEPUMEHTA P
HWroro no pazneny 0,3 0,3 15,9
HWroro 3a cemectp 2 2 99,7 3a0
Hroro no aucrurivae 4 4 1994 3a1eT, 3a1eT ¢

OIICHKOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B XO0J€ MPAKTUYCCKHUX BaHHTHﬁ, KpOME€ TpaJUuIINOHHOTI'O 00BICHEHUS IIperogaBaTciicM y

JIOCKH, HCIIOJIBb3YEeTCsl OIEpexkarolas caMoCTOsATeNIbHAs paboTa CTYAEHTOB, KOT/la UM 3apaHee
pa3faroTcs OTAENbHbIE 3aJaud, B KOTOPBIX OHHM JIOJDKHBI Pa300paThCsi CaMOCTOATENBHO U
OOBSICHUT, WX pemieHue rpymmne. Kpome Toro, mpakTUKyeTcs MpoOiieMHoe oOydeHwue,
pa3BHUBAIOILEE UCCIIEJOBATEIbCKAE HABBIKM CTYACHTOB U MO3BOJAIOLIEE UM O] PYKOBOACTBOM
IpernoIaBaTess HAallTH IMyTH PELICHUs 3a1a41 UK IPOOIEeMBI.

CeMI/IHapCKI/Ie 3aHATUS BKIIOYAIOT B Ce0sT TakHe METOAbI O6y‘leHI/IH, Kak yqe6Ha;I

JMICKYCCHSI, B XOJIe KOTOPO# CTYAEHTHI M3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJISAaMHU Ha
npobiemy, IBpUcTHUEcKas Oecesla, CTUMYJIMPYIOIIAs KOJUIEKTUBHOE MBILIUIEHHE U COBMECTHBIN
MOWCK OTBETa Ha c(hOpMyITUPOBAHHBII BOIPOC WK 33/1a4y, a TaKKe HHIMBUAYyalIbHOE 00yUYeHuE,
KOTIJ]a CTYIGHTaM BBIJAIOTCS 3aJJaHUs C Y4ETOM MX UHUBHIyalbHbIX OCOOCHHOCTEH.

N

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
Cagenbes, 1. B. CoopHHK BOIIPOCOB U 3aj1a4 1m0 o0ieil ¢pusuke : yuedbHoe mocobue / 1. B.

CaBenbeB. — 5-¢ m3a. — Cankr-IlerepOypr : Jlamp, 2007. — 288 c¢. — ISBN
978-5-8114-0638-8. — TekcT : anekTponHblii // JIaHb : 31eKTpOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/352 (nara oOpamenus: 24.04.2024). — Pexum

A0CTYyIIa: U1 aBTOPU3. IIOJIb30BaTeIEH.

®usnka. YrayOaeHHBIN Kype ¢ pelieHus MU U ykazanusamu. EI'D, onmuMiuasel, sK3aMeHbI B
By3 . yuebnoe mocobue / E. A. Bummskosa, B. A. Maxkapos, E. b. Uepenenkas, C. C.
YecHokos ; mox pex. B. A. Makaposa, C. C. UecHokoBa. - 6-¢ u3n. - Mocksa : Jlaboparopus
3Hanmii, 2020. - 419 c. - (BMK MI'Y —imxkone). - ISBN 978-5-00101-829-2. - Tekcr :
anextponHbii. - URL: https://znanium.com/catalog/product/1200602 (mara oOpamieHus:
24.04.2024). — PexxuM IOCTVIIA: 10 ITOMIKCKE

0) JlonosiHuTEIbHAS JIUTEPATYpA:
[Ikona B "KBanTe : cOOpHUK Hay4yHbIX TpyaoB / coctaButenu B. A. Tuxomuposa, A. U.
UYepnoyman. — Mocksa : MITHMO, [0. r.]. — Yacts 1 : [Ipunoxxenune k xypHany "Ksant" No
3/2015 HoBunka — 2015. — 208 c. — ISBN 978-5-4439-0632-4. — Tekcr : anekTpoHHbIH //

Jlanw @ anmekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/92698
(mara oopamenus: 24.04.2024). — Pexxum moctyna: uist aBTOPU3. TOJIb30BATEICH.
CxomnupoBats B Oydep

[Ikona B "KBanre". ®u3uka : cOOpHUK HaydHBIX TpyaoB / cocraButenu B. A. Tuxomuposa,
A. U. Yepnoyman. — Mocksa : MIITHMO, [06. r.]. — Yacte 2 : [IpuioxeHue K XKypHaITY
"KBant" Ne 2/2016 — 2016. — 192 c. — ISBN 978-5-4439-1039-0. — TeKcT : 2eKTpOHHBII
Il Jlanw : snekTpoHHO-OMONMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/92697
(mara oopamenus: 24.04.2024). — Pexxum moctyna: uisi aBTOPU3. MOJTb30BATEICH.

[Ikona B "KBanre". ®usuka : cOOpHUK HayuHBIX TpyaoB / cocraButenu B. A. Tuxomuposa,
A. U. Yepnoyman. — Mocksa : MIITHMO, [6. r.]. — Yactp 3 : [IpunoxeHue K KypHaITy
"KBant" Ne 4/2016 — 2016. — 232 c. — ISBN 978-5-4439-1106-9. — TeKcT : 21IeKTPOHHBII
/I Jlanw : snekrpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/92696
(mara obpamienus: 24.05.2021). — PeskuM gocTyma: st aBTOPH3. IOJIb30BaTECH



B) MeToauveckne yKazaHus:

[Ixonbuble oaummuanbl CIIOIY. ®usuka 2019 : yyebHo-MeTOAMUYECKOE TTOcoOue / 1o
pen. A. C. XKXyxoga. - Cankr-IlerepOypr : CII6I'Y, 2019. - 194 c. - ISBN 978-5-288-05969-8. -
Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1243902 (nata obGpamicHus:
24.04.2024). — PexxuM focTyma: 1o moAnucKe.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:
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9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:

VY4yeOHble ayaUTOpUU I MPOBEACHUS MPAKTMYECKUX 3aHATUH, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAlIMM, TEKYIIET0 KOHTPOJS M NMPOMEXKYTOUHOM aTTeCTallMM: JOCKa,
MYJIbTUMEAUUHBIN POEKTOP, FIKPaH.

[TomemieHus a5 caMOCTOSITENILHON paboThl 00yUaIOUINXCS: EPCOHAIBHBIE KOMITBIOTEPHI
¢ makerom MS Office, Bbixogom B UHTepHET ¥ ¢ JOCTYIIOM B JJICKTPOHHYIO
WH()OPMAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

VY4eOHble ayauTOpUU JUIsl TPOBEIACHHS MPAKTUUYECKUX 3aHSATHH, TPYIIOBBIX H
WHJVBUIyaJIbHBIX KOHCYJbTALUN, TEKYILEr0 KOHTPOJIA U IPOMEXYTOYHOM aTTECTalUu: J0CKa,
MYJIbTUMEANIMHBIA TPOEKTOP, KPAH.

[TomerieHus 17151 CaMOCTOATENBHOM pabOThI 00yUarOIIKXCsl: IEPCOHATbHbBIE KOMITBIOTEPHI
¢ makerom MS Office, Beixomom B UMHTepHET W C JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

IIpuio:keHue 1. YueOHO-MeToAn4YecKoe odecneyeHue
CaMOCTOATEIHbHOU PA0OTHI O0yJAIOIIUXCA

Mo gucumnnanHe «MpPaKTUKYM pelleHmns 0IMMIMAAHbIX 33434 No GU3MKe» NpesycMOTpeHa ayauTopHasn
W BHeayAMTOPHasA CaMocToATe/IbHan paboTta obyyatrowwmxcs.



AyauTOpHaA camocToATeNbHaA pa60Ta CTyAeHTOB npeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTU4YeCKUX 3aHATUNAX.

MpumepHbie aydumopHbie KOHMpPOosbHbie pabomol (AKP):

9 cemectp

KoHTponbHaa pa6oTta N2 1 «dusmyeckme oCHOBbl MEXaHUKU»

3apaHue 1. Paaunyc-BeKTOp YacTuULbl ONpeaenfeTcs BblpaxeHuem f =3t +4t2j+7k, rae 1, ],k -
eaMHNYHble BeKTopa oceit X, Y, Z. BbiumcaunTb: 1) nyTb S, NnpoitaeHHbI Yactuuel 3a nepsble 10c, 2)
MoAay/b nepemelleHns Ar 3a Toxe Bpems, 3) ycKkopeHue Yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c’.

3apaHue 2. Koneco BpallaeTcs BOKPYr HEMOABUKHO OCK TaK, YTO Yro/l NoBOpOoTa 3aBUCUT OT BpeMeHU
MO 3aKOHY @ =10+20-t—2-t°. HaiiTn: 1) cpeAHee 3HaYeHMe yrI0BON CKOPOCTU () 3a MPOMEKYTOK

BpemeHn oT t=0 A0 OCTaHOBKM; 2) YINOBOE YCKOPEHME B MOMEHT OCTaHOBKM Koneca; 3) nosiHoe
YCKOpPEHME TOUKM, HaxoaAaLenca Ha pacctoaHnm 0,1m OT ocK Bpal,eHUA ANA MOMEHTA BpeMeHu t=4 c.
Ortsert: 10 paa/c; -4 paa/c’; 1,65 m/c>.

3apaHue 3. 1o ropM3oHTaIbHON NOBEPXHOCTM ABUKETCA TEZI0 MACCOM M=2 Kr nog, AencrTenem cubl F=8
H, HanpaBneHHO Nog yraom a=60° K ropusoHTy. HailTn pacctosiHne, KOTOpOe NPOLLJIO Tes0, eCaN ero
CKOPOCTb yBennunaach ¢ 3 4o 5 M/c, a KOSGPULMEHT TPEHUA MEXKAY TEIOM U MOBEPXHOCTbIO PaBeH
pn=0,1.0tBeT: 5,9 m.

3apanue 4. LLlap maccoi m;=5 Kr ABMKeTCA CO CKOpocTbio V= 1 M/C 1 CTaNKMBAETCA C MOKOALMMCA
LApoOM Maccoit m,=2 Kr. Onpegennte CKOPOCTHM LWAPOB Noc/e yaapa. Yaap cuntatb ynpyrum, Npambim 1
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHMEe KonebaHUM TOYKN UMeeT BUA: x = A~cosco(t+r) ,rae A=0,02 m, w=Tt c'l, t=0,2

c. OnpeaennTb Nepunoa, HadyanbHyo Ppasy KonebaHUi TOUKM 1 eé YyCKOPeHne B MOMEHT BpemeHm 1 c.
2
Otset: T=2 ¢ $0=0,2m pag; a =0,16 m/c”.

KoHTponbHas pabota Ne 2 «Ctatuctuueckan GpusmKa u TepmoagnHaMmuKa»

3apaHue 1. Hanaute ana ra3oobpasHoro asoTta Temnepartypy, NPy KOTOPOI CKOPOCTAM MONEKYA V; =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNA GYHKLMM pacnpeaeneHna Makcsenna
f(V) OTBerT: T= m(VZZ _Vlz) =330K.

4k In(v, /V,)

3apaHue 2. VigeanbHblil 4BYXaTOMHbII ra3 06bemom 5 1 1 gasneHnem 10° Ma n30xopuyecKku Harpenw, B
pe3yabTaTe Yero cpeHAn KNHETUYECKaa IHeprua ero MoneKkyn ysenmumnacb ot 0,0796 3B go 0,0923 3B.



Ha cKonbKo Npu 3TOM U3MEHUTLCS AaB/eHWe ra3a? B ganbHenwwem ra3 M30TepMUYecku paclumpunun ao
Haya/nbHOro aasneHua. Onpegennte ob6bem rasa B KoHue npouecca. OteeT: yennumtca Ha 0,16 MMa;
5,8 n.

3agaHue 3. Onpegennte KoapdULMEHT TENNONPOBOAHOCTU A a30Ta, eCnr KO3IGOULMEHT AMHAMUYECKOMN
BA3KOCTU N 4/1A HEro Npu Tex e ycnosusax paseH 10 mkla-c. OteeT: A=7,42 mBT/m-K.

3apaHue 4. 12 r a30Ta Haxo4AaTCA B 3aKpbITOM cocyae obbemom 2 n npu TemnepaType 102C. Mocne
HarpeBaHMA AaBfeHue B cocyae cTano paBHo 10°mm.pT.cT. Kakoe KonmuecTso Tenna 66110 coobLieHO
rasy npu HarpesaHum? OTBeET: 4,1-10° Ox.

3apgaHue 5. Cmelsann Bogy maccon m,=5Kr npu temnepatype T,=280 K ¢ Bogoin maccoin m,=8Kr
npu Temnepatype T, =350 K.  HaiTu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponuu,
npovcxogdaulee npu cmewwmsaHumn.  OteeT: 323 K; 0,3 k/K.

KoHTponbHanA pab6oTta N2 3 «I1eKTpuuecTtso 1 MarHeTUsm»

3apaHue 1. DneKkTpuyeckoe nose co3gaHo Asyma 3apagamu q:=10 HKa n  q,=-20 HKn, HaxoaAwmMmncA
Ha pacctosiHum d=20 cm apyr ot gpyra. OnpeaennTb HanpPAXKEHHOCTb NOAA B TOUKe A, yaa/fieHHOW oT
nepBoro 3apsAga Ha paccroaHue r;=30 cm K OT BTOPOro Ha r,=50 cm. PaccunTaTb paboTy, KOTOpYIO
HEOB6X0AMMO COBEPLLNTD, YTOBbI MePEHECTM TOUEUHbIN 3apAg, §o=5-10" Kn 13 ToukM Haxogawmiics
nocepeauHe mexay 3apagamu B Todky A.  OtseT: 280B/m, 0,42 .

3apaHue 2. imeeTtca npefgHa3sHauYeHHbI 414 U3MepeHnsa pa3HOCTU noTeHuuanos o 30 B BonbtmeTp
conpoTmsaeHnem 2 KOm, KOTOpPOro pasaeneHa Ha 150 aeneHuii. Kakoe conpoTusieHme Hago B3ATb U
KaK ero BK/Il0YUTb, YTOObI STUM BOSIBTMETPOM MOXKHO OblJI0 U3MEPUTb PA3HOCTb NoTeHUManos o 75 B?
KaK M3MeHUTCA Npu 3TOM LeHa aeneHus BoibtmeTtpa? Oteet: 3 KOm, 0,5 B/aen.

3apaHue 3. 1o NPOBO/IOYHOM pamKe numetowet Gopmy NPaBUIbHOTO LLECTUYTONIbHUKA, MAET TOK CUI0M
I=2 A. Mpw 3TOM B LeHTpe paMKu 06pasyeTca MarHUTHOE NoJie C HanpPAXeHHOCTbo 33 A/M. HaliTu anuHy
NPOBOJIOKK, U3 KOTOPOWM caenaHa pamka. OTeeT: [=0,2 m.

3apaHue 4. [poBoaALLaA paMKa NOMeELLLEHa B 04HOPOAHOE MarHUTHOe none ¢ nHaykumen B =0,1 Th.
MAOCKOCTb PAaMKM COCTABAAET C HaNpPaBAEHWEM MarHUTHoro nons  yroa ¢ = 30°. Maowaab pamku S =
20 cm’, conpotusieHue R = 0,1 Om. MarHuTHOe noJjie paBHOMEpPHO yMeHbLIAeTCA 40 HYAA 3a BpemA
At=0,1 c. OnpeaenuTe: a) cpeaHee 3Ha4YeHMe 3.4.C. UHAYKLUMKU, BO3HUKalOLLEN B pamKe; 6) cuny
WMHAYKLUMOHHOIO TOKa; B) 3aps, KOTOPbI NPOTeYEeT No pamMKe 3a Bpema ymeHblleHus nons. Otset: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHoung ¢ UHAYKTUBHOCTLIO L=7 MI'H 1 akTUBHbIM conpoTusaeHnem R=44 Om
NOAKNOUUIN K UCTOYHUKY NOCTOAHHOIO HanpsixkeHna Uy, a 3aTem K reHepaTopy CMHYCOMAabHOrO
HanpsaXXeHna ¢ AeNCTBYIOWMM 3HaYeHnem HanpsxkeHnna U,=U,. Mpun Kakoi yactoTe reHepaTopa
MOLLIHOCTb, NoTpebaseman coneHonaom, byaer B 5 pas meHblle, yem B nepBom ciydae? OTeeT: v=2 KlL.

10 cemecTp



KoHTponbHana paboTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOTO U3 UHTEPdEPUPYIOLLMX NyYeir MOMeLLLaNacb TOHKAA
CTEKNAHHAA NNACTUHKA, BCeACTBUE YEro LEeHTpaibHaA CBETAaA M0/10Ca CMELLA/ACh B NMOJIOXKEHWE
NnepBOHaYasIbHO 3aHATOE NATOM CBET/I0N NOMOCONM(HE cunTan LeHTpanabHoM). Jlyd nagaeT Ha NAaCcTUHKY
nepneHAnKynApHo. Nokasatenb NnpenomneHna NNactMHKkn n=1,5. inMHa BosHbI CBETA A=6-10" m.
KakoBa TonwWwmnHa naacTuHKN? OTBET: 6 MKM.

3apaHue 2. benblit cBeT NagaeT HOPMabHO Ha NOBEPXHOCTb CTEKASHHOM NACTUHKKU ToAwmHoM d=0,4
MKM, HaxoJsAllelca B Bo3ayxe. MokasaTenb NnpenomaeHuns ctekna n,=1,5. OnpeaenuTe: a)
reoMeTpUYECKYo U ONTUYECKYIO Pa3HOCTb X043 UHTepdEPUPYIOLLMX Nlydelt B Mpoxoasiuem ceeTe, 6)
OJINHbI BOJIH, MHTEHCUBHOCTb KOTOPbIX 0CNabnseTca nocne NpoxXoXKAeHUs NAacTUHKK. CUnTaTh, UTO
BMAMMAA YaCTb CNEKTPA NEXUT B MHTepBane aavH BoaH oT 0,4 o 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKMm;
0,48 mKMm.

3apaHue 3. Ha andpaKkunMoHHYO pelleTKy HOpMasibHO NagaeT Ny4vyok ceeTa. KpacHaa AnHmMa ¢ gaMHom
BOJIHbl A=630 HM BMAHa B CNEKTpe TPEeTbero nopsAaKa nog yriom cb=71°. KakaA cneKkTpanbHasa AMHUA
BUAHA NOJ 3TUM e YI/IOM B CNEKTPe YeTBEpPTOro nopaaka? Yemy pasHa nocTosaHHasa peweTkn? CKobKo
BCEro KpacHbIX MaKCMMYMOB AaeT 3Ta peluetka? OTeeT: 473 HM; 2 MKM, 7.

3apaHue 4. [1Ba nonapusaTopa PacnosioXKeHbl Tak, YTO YrON MeXK Ay MX NAOCKOCTAMM NPOonyCcKaHuA
paseH 25°. ONpeaenuThb, BO CKONbKO Pa3s YMEHbLUWUTCA MHTEHCUBHOCTb CTECTBEHHOIO CBETA NPU
npoxoxaeHuu: 1) yepes oguH (Nepsbiii) nonapusaTop, 2) yepes oba nonspusatopa. KoadduumeHt
noraoweHna ceeta B nonapusatope paseH 0,08. Oteet: 2,17; 2,88.

3apgaHue 5. Kakaa nons aHeprum $oToHa M3pacxooBaHa Ha PaboTy BbipbIBAHUA 3EKTPOHA, ecnu
KpacHasa rpaHuua ¢otoaddekta 307 HM M MaKCUManbHaA KMHETUYECKan sHeprua potoanekTpoHos 1 3B?
OtBeT: 0,8.

KoHTponbHana pa6oTta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe Teno umeet temnepatypy 3 kK. Mpu oxnaxkaeHum Tena gavHa BOHbI,
NPUXOAALLAACA Ha MAaKCUMYM M31y4aTesIbHOM CNOCOBHOCTH, M3MEHMIAck Ha 8 MKM. [l0 KaKo
Temnepatypbl oxnagmnocb Teno? OTeeT: 323K.

3apaHue 2. D1eKTPoH ob61agaeT KuHeTnYeckon aHeprueit 30 3B. Onpegenntb 4ebpoiNeBCKyO SANHY
BOJ/IHbI 9/IEKTPOHA. BO CKO/IbKO  pa3 U3MEHUTCA 3Ta A/IMHA BOJIHbI, €CN KUHETUYECKas IHeprua

-1
yMeHbLmnTca Ha 20%? OTeeT: 2,2:10 Om; 1,12.

3aaaHue 3. Mpu ABMMKEHUN YaCTULLbI BAOIb OCU X CKOPOCTb €€ MOXKeT BbiTb onpeae/ieHa C TOYHOCTbIO
(owmnbKon) Ao 1 cm/c. HaltTh HeonpeaeneHHOCTb KOOPAMHATbI, €C/IM YacTULEN aBAseTCA: 1) 3neKTPoH,
2) ApobuHKa maccoit 0,1r. OTteeT: 0,01m; 10 %m.



3agaHue 4. YacTmua Haxoamtca B 6€CKOHeYHOo rn1yboKom o4HOMEPHOM NOTeHUMAAbHON nmes
MWHUMANbHYIO SHepruto. KakoBa BepoOATHOCTb OBHapyKeHMA YacTULbl B cpegHen TpeTtu ambl? OTBeT:
0,609.

3apaaHue 5. OnpeaennTb O MHY BOJIHbI, COOTBETCTBYHOLLYIO TPEeTbel MMHUN cepun Banbmepa: 1) B
CNeKTpe n3Ny4yeHnr Boaopoaa, 2) B cnekTpe usnyyeHusa noHa renma. Oteet: 434Hm, 109HM.

KoHTponbHana paboTta N2 6 «®Pu3smnKa agpa u aneMeHTapPHbIX YacTUL»

3apaHue 1. [NepBoOHayvabHAA macca n3oTona upuama 17972Ir paBHa m =5, nepnog nonypacnaga

75 cytok. Onpeaennte, CKONbKO Agep pacnagetca 3a 1 cekyHAy B 3Tom npenaparte. CKo/IbKO aTOMOB
9TOro NpenapaTta OCTaHEeTCA vyepe3 30 CYTOK U BO CKOJIbKO pa3 U3MEHUTCA aKTUBHOCTb NpenapaTta 3a 3TO
Bpema? OteeT: 1,67-10%; 1,2-10%; 1,32.

3agaHue 2. Aapo 6epunnuva-7 B-pagmMoakTMBHO no cxeme K-3axsaTta. 3anucartb peakuuto. Kakue
yacTuubl Npu 3ToM 06pasoBanmnch?

3agaHue 3. HeliTpMHHOE U3NyYyeHMe 3Be3bl MOMKET BO3HMKHYTb 3a CHET 06beAMHEHNA ABYX NPOTOHOB C
0b6pasoBaHNEM AeWToHa. 3anuiumnTe peakumio. Kakme yactuubl ewe 06pasytoTcs B 3TOM peakumnm?

3apaHue 4. HainTn sHepruio cBasu agpa, KOTOpoe MMeeT OANHAKOBOE YMC/I0 NPOTOHOB U
HENTPOHOB N paauyc, B NONTOPaA pa3a MeHbLUUA paguyca agpa Al . OTteeT: °Be, 56,5 M3B.

3apaHue 5. 13 nepBoHayanbHO CBOBOAHbLIX NPOTOHOB N HEMTPOHOB 0bpasyeTcs SApo
yrnepoaa-12. Kakaa aHeprua npu aTOm BblAeNAETCA, KaK OHa Ha3biBaeTca? EcAn CMHTe3MpPOoBaTb TaKUM
obpasom 1 ryrnepona, TO CKO/IbKO BCErO BbIAENMTCA NPU 3TOM 3HeprMm? Kakomy Konmyectsy HedTh 3Ta
3Heprua akBMBasneHTHa? OTeeT: 92,4 M3aB; 740 I'1xK; 16 7.

BHeayauTopHaa camocTosaTelbHasA paboTa 06y4yaloWmXCa BKAOYAET B cebA:  M3ydyeHue nuTepaTypbl No
COOTBETCTBYIOLLLEMY Pa3geny; pelleHne MHAMBUAYaAbHbIX AOMALLHMX 3343y,

MpumepHbie uHOUBUdyanbHble domauiHue 3adaHusa (M43)

9 cemecTp

3apauya Ne 1 «kKuHemaTtrKa nocTynaTe/ibHOro U BpaLLaTe/IbHOro ABUXKEHUA»

2 (v ~
TouKa ABUKETCA MO OKPYIKHOCTM paanycom 4 m no 3akory S = A+ Bt rpe S — npoiigeHHbii nytb, A=8
M, B=2 m/c%, t- Bpema. OnpeaenuTb, B KaKoii MOMEHT BPeMeHM HOPMasibHOe YCKOpeHWe paBHo 2 m/c’.
HalTh cKopocTb, TaHreHUMaNbHOE M NOJIHOE YCKOPEHWE TOYKM B 3TOT MOMEHT BPeMeHM!



3apaua Ne 2 «AuHaMmuMKa NOCTynaTe/IbHOro ABMXEHUA»

Ha 06og maxoBuKa gnameTpom 60CM HAaMOTaH LIHYP, K KOHLY KOTOPOTO NpUBA3aH rpys C Maccoi 2 Kr.
OnpeaennTb MOMEHT MHEPLMU MAaXOBMKA, €C/IM OH BPALLLAsACb PaBHOYCKOPEHHO Nog, AeCcTBMEM Fpy3a,
3a Bpemsa t=3c npnobpen yrnosyto ckopocTs 9 paa/c.

3apaua Ne 3 «JuHaMmuKa BpaLLaTe/IbHOro ABUXKEHUA»

Ha Ban B BMAE LMANHAPA C FOPU30OHTAIbHOM OCbIO BPaLLEHUA HAMOTaHa HEBECOMasn HUTb, K KOHLLy ee
npuKpenaeH rpys. Kakyto yrioByto CKopocTb 6yaeT umeTb Baa CNyCTA 2¢ NOC/e Havyana ABUMKEHUA rpysa,
ec/un macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4elCTBUEM CUA TPEHMA Ha ABUKYLMeCs
Tena MOXKHO npeHebpeyb

3apauya N2 4 «3aKOHbl COXpaHEeHUA B MEXaHUKe»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr noaBeLleHbl Ha HUTAX OANHAKOBOM A/IUHbI
L=2 M B OAHOI1 TOUKE 1 COMPUKACAOTCA Mexay co60i. MeHbLUMii rpy3 6bin OTKNOHEH Ha yron a=60° u
oTnyweH. OnpeaenunTe BbICOTY, Ha KOTOPYLO NOAHUMYTCA 06a rpysa nocne abcontoTHO HEYNpPYroro

yAapa

3apgaya Ne 5 «MexaHuuyeckue KonebaHma»

Mepuog 3aTyxatowmx KonebaHnin paseH T = 4¢, norapnudmmnYeckmin AeKpemeHT 3aTyxaHua 1,6;
HauyasnbHasA ¢asa pasHa 0. CmelleHNe TOUYKM B MOMeHT T/4 paBHo 4,5 cm. HanucaTtb ypaBHeHMe
KonebaHUi 1 NocTpouTb rpaduK B Npeaenax Tpéx nepnuoaos

3apaua N2 6 «PenaTtnBmucTcKkaa mexaHMUKa»

B na6opaTopH0171 cncreme oTcyeTa ogHa U3 AByxX OANMHAKOBbIX YaCTul, C Mmaccoi Mo MOKOUTCA, Apyran
ABUXKETCA CO CKOPOCTbHO v=0,8c no HanpaB/1€HUIO K HOKOHMEﬁCﬂ vyactumye. Onpe,a,enMTe PENATUBUCTCKYHO
mMmaccy ABVI)KYLLI,EVICFI 4acTulbl B na6opaTopH017| Ccncrteme OTCHeETa N €€ KUHETUYECKYHO SHEPTULO

3apaua Ne 7 « MKT. Cratuctuueckaa ¢pusmka»



B cocyne o6bemom 20 n HaxogmMTCA CMeCb BOAOPOAA U renuns nog AasneHnem 2 atm. Obwan macca
cmecu 5 1. M3BecTHO, 4YTO cpefHAA KMHeTUYEeCKasa IHeprua NoCTynaTe/IbHOro ABUXEHUA MOJIEKY CMeCH
razos pasHa 0,038 3B. Bo CKO/IbKO pa3 OT/INYAOTCA MacCbl BOAOPOAA U Fenna B CMecn?

3apgaua Ne 8 «<MaeanbHbli ras»

3 MoAs a30Ta NJOTHOCTbIO p=1,25Kr/M3 M30XOPHO Harpenu Tak, YTo ero Aas/ieHne U3MeHUIach C 1,1-105

Na po 1,6:10°MNa, a 3aTem 1n306apHO CXKanu Ao nepBoHa4vabHOM TemnepaTypbl. Onpeaennte
TeMnepaTypbl B KaXKA0M U3 TPEX ONUCAHHbIX COCTOAHUN N KOHEYHbIM 06bem rasa. M3obpasute rpadukm
3TUX NPOLECCOB B KoopauHaTtax P-T

3apaua Ne 9 «lepBoe Hayano TepMoAUHAMUKUN»

B pe3synbTaTe M30TEPMMUYECKOrO pacliMpeHma a3oTa maccoit m=0.2krnpu Temnepatype T=280 K o6bem
ero ysennuymsaetca B 2 pasa. Onpeaenntb: 1) paboTy A, coBepLIeHHY0 ra3oM Npu paclinpeHuu; 2)
nameHeHue AU BHyTPeHHeW sHeprun; 3) KOANYeCcTBO TENNOTbl Q, NOYYEHHOE ra3om

3apauya Ne 10 «Bropoe Hayano rTepmoguHaMUKU»

KycoK nbaa maccoit m =200r, B3aTbln Npy TemnepaType t; = -10C°, 6bin HarpeT go TemnepaTtypsbl t, =0C° u
pacnnasneH, nocie Yero obpasoBasLluanca Boaa bbina HarpeTta 4o Temnepatypsl t; = 10C°. Onpeaenunts
n3meHeHue AS SHTPONMK B XOA4e YKa3aHHbIX NPOLLEeCCOoB.

3apaua Ne 11 «9nekTpocTaTUKa»

dneKTpuyeckoe nose co3gaHo Asyma 3apagamu g;=10 HKn n q,=-20 HKAn, HaxopAWMMmMCA Ha
pacctoaHum d=20 cm apyr ot gpyra. OnpeaenmTb HaNPAXXEHHOCTb NOAA B TOUKe A, yO3aNEHHOM OT
nepBoro 3apsga Ha pacctoaHue r;=30 cM 1 OT BTOPOTo Ha r,=50 cm. Paccuntatb paboTy, KoTopyio
HeoBXOAMMO COBEPLIMTb, YTOBbI NEPEHECTM TOUEUHbIN 3apag, 0o=5-10" Kn 13 Touku Haxoaawwmiica
nocepeauviHe MeXay 3apAagamm B TOUKY A.

3apaua Ne 12 «MocToAHHbDIN 31eKTPUIYECKUA TOK»



Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, €5=3,0 B, r;=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpegenute: 1) cMAbl TOKA BO BCEX yYaCTKax Lenu; 2) TENI0BYH MOLLHOCTb, KOTOPan BblaenseTcsa Ha
conpotmeaeHumn Rs.

R.E g2, 12

nwr 31

3apaua Ne 13 «9nekTpomarHeTusm»

Mo ABYyM 6€CKOHEYHO AJIMHHbBIM NPSAMbIM NapannesibHbIM NPOBOAAM, HAXOAALLMMCA Ha PACCTOAHNK
R=10,0 cm gpyr oT Apyra B Bakyyme, TekyT Toku 1,=20,0 A u 1,=30,0 A 0gHAKOBOro HanpasBAeHUA.
Onpegenvte MarHUTHYO MHAYKUMIO Nons B, co3gaBaemoro TOokaMm B TOUKaX, eXKalnx Ha NPAamMoMn,
coeauHamowmx oba nposBoa, ecaun: 1) Touka C nexkuT Ha paccTosHUK r=2,0 cM neBee 1eBOro NpoBoAaa;
2) TouKa [l nexkuT Ha paccTosiHMK r,=3,0 cM NpaBee NPaBoOro NPoBoAa; 3) ToUKa G NEXKUT Ha PaCCTOAHUM
rs=4,0 cm npasee NeBoro nposoaa.

3apaua Ne 14 «9neKTpomarHeTusm»

INEeKTPOH, YCKOpeHHbIM HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MArHUTHOE MOJIEe C MHAYKLUMEN
B=0,7-10" Tn nepneHAMKYAAPHO CUAOBbLIM INHMAM.  HaliTu pagmyc OKpPYKHOCTK, MO KOTOPOIA
OBUMKETCA 9NEKTPOH B MarHUTHOM noJsie n nepuog ero spawenma. Oteet: R=0,68 m; T=5,1-10" c.

3apaaua Ne 15 «JneKTpomMmarHuTHasa UHAYKLUA»

MpoBogALWMIiA NIOCKUIA KOHTYP, UMetowmnii Gopmy OKpYKHOCTU paauyca r = 0,05 m nomelleH B
0AHOPOAHOE MAarHUTHOE NoJe TaK, YTO IMHUM MArHUTHOM MHAYKLUMW NOAA HAanpaBAEeHbI
nepneHANKYAAPHO NAOCKOCTU KOHTYpa. ConpoTuBaeHue KOHTypa R =5 OmM. MarHuMTHas nHaykuma
MmeHseTcA no 3akoHy B = kt, rae k= 0,2 Ta/c. Onpegenute: a) 3.4.C. UHAYKUUW, BO3SHMKAIOLLYIO B 3TOM
KOHTYpe; 6) cuay MHAYKUMOHHOIO TOKa; B) 3apaj, KOTOPbI/ NpOTeYeT Mo KOHTYpPY 3a NepBble 5 CekyHA,
N3MEeHEeHMA Nons.
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3apaua Ne 16 «UHTepdepeHuma cBeTa OT TOUEUHbIX UCTOYHUKOBY

B onbiTe KOHra Ha NyTM 04HOMO M3 MHTEPdEPUPYIOLLMX NyHel NOMELLLANacb TOHKAA CTEKNAHHAA
NAacTMHKA, BCeACTBME YEro LieHTpasibHasA CBET/1asa Nojoca CMeLLLanach B NOM0XKEHUe NepBOoHavYaabHO
3aHATOE NATOWN CBETN0M NONOCOM(HE CYMTas LEeHTpasibHOM). Jlyd NagaeT Ha NAaCTUHKY
nepneHAnKynApHo. NokasaTenb npenomaeHna NAacTMHkn n=1,5. [lanHa BoaHbI A=6-10" m. Kakosa
TOJILMHA NAACTUHKK?

3apaua Ne 17 «HTepPpepeHLmna cBETA B TOHKUX MJIEHKAX»

MnockonapannenbHaa CTEKNAHHAA NAACTUHKA TOAWMHON d=1,2 MKM 1 C NOKasaTenem npefomneHus
No=1,5 NomeLleHa mexay ABYMA cpefamu C NokasaTensimu npesomaeHusa ny n n,. CBeT ¢ A/IMHOM
BO/IHbI A=0,6 MKM NagaeT HOPMaNbHO Ha NAacTUHKY. OnpegenuTe oNTUYECKYIO Pa3HOCTb X043 BOJIH,
OTpaKEHHbIX OT BEPXHEWN U HUXKHEN NOBEPXHOCTEW NAACTUHKM U ONpeaenmnTe, yCUeHne nam
ocnabneHne MHTEHCMBHOCTM NPOUCXOANT NPU UHTEPDEPEHUUUN B CNEAYIOLLMX CIYYasaX: a) Ni<n<n,; 6)
n,<n>n,

3apaua Ne 18 «Audpakumua PpeHena»

Halgute paauycbl Nnepebix Tpex 30H PpeHens ana NAOCKON BOHbI, €C/IM PACCTOSHUE OT BOJIHOBOM
NOBEPXHOCTM A0 TOYKM HabaoaeHns 1 m. AnnHa BoaHbl A=500 HM.

3apgaua Ne 19 «Andpakuua PpayHropepa»

HaiT HanbonbLwMn NOPALOK CNEKTPA A8 XKENTON IMHUN HAaTPUS C AJIMHOMN BONHbI A=589 HM, ecn
NocToAHHaA AndpPaKUMOHHOM peleTkM d=2 MKMm. CKO/IbKO BCEro MakCMMyMOB JaeT 3Ta pelueTka? Mo
Kakum yriom ¢ HabaogaeTca nociesHUn Makcumym?

3apaua Ne 20 «lMonapusaumna ceeta»



YroN Mexy NNOCKOCTAMM NPOMyCKaHWA AByX NonapusaTopos paseH 50°. EcTecTBEHHbINM CBET, Npoxoas
yepes TaKyto cuctemy, ocnabnsetcs B 8 pas. MNpeHebperan NoTepsMM CBETA NPU OTPAXKEHWUM,
onpeaennTb KoapPULMEHT NOrNOLLEHNA CBETA B NONAPU3ATOPaXx

3apaua Ne 21 «doTtoadpdekT»

Onpeaenvtb HaMMEHbLLINIM 3aePKUBAIOLLNI NOTEHLMaN, HEOOXOANMbIN ANA NPEKpPaLLEHNS SMUCCUN C
NnoBepXHOCTU GOTOKATOAA, EC/IM OH OCBELLAETCA U3/TYYEHNEM C A/IMHOM  BOAHbI 0,4 MKM, a KpacHas
rpaHuua 4na matepuana Katoga pasHa 0,67 mKm

3apaua Ne 22 «TennoBsoe Usny4yeHue»

YepHoe Teno Harpenu ot Temnepatypbl 600K ao 2400K. Bo ckonbKo pas yBennumnack obuias tenaosas
SHeprua, usnyvyaemas Tesom? Ha cKoNbKO M3MEHMNACh A/IMHA BOJIHbI, COOTBETCTBYIOLLAA MAKCUMYMY
3HEPIrUM U3NYYEHUA N CMEKTPANIbHbIMA COCTAB U3/YyYEeHUA?

3apaua Ne 23 «3¢pdekt KomntoHa»

®oTOH c s3Heprueit 1 MaB paccenancs Ha cBO60AHOM NOKOMBLLEMCA SNEKTPOHE. HalTU KMHETMYECKYIO
3HEepPruio 3N1eKTPoHa OTAAYM, eCN B pesy/bTaTe paccesaHMa A/MHa BOAHbI GOTOHA M3MeHuUnach Ha 25%

3apgayua Ne 24 «dnemeHTbl KBaHTOBOW MeXaHUKU»

Mpu ABUNKEHNWN YACTULbI BAOJIb OCM X CKOPOCTb €€ MOKET BbITb OnpeaeneHa C TOYHOCTbIO (OWNBKON)
00 1 cm/c. HaitTv HeonpeaeneHHOCTb KOOPANHATBI, €C/IM YacTULei asaaeTca: 1) 31eKTpoH, 2) ApobuHKa
maccoi 0,1r

3apaua Ne 25 «YacTvua B noTeHUManbHOM AMe»

CobcTBeHHan dDYHKLI,VI‘r'I, onuncbiBakowana COCTOAHNE MUKPOYACTULLbI B b6eckoHeyHo FIIY6OK0171

. 7m
. . w,(X)=Csin—x
NoTeHUMaNbHOW Ame WwWupuHoi €, umeet Bug, . Mcnonb3sya ycnosma HOPMUPOBKK,

onpeaenutb MnocrosiHHyto C.



3agaua Ne 26 «Atom no Teopuu bopa»

BblUMCANUTB paanycCbl NepBbIX TPEX OPBUT 31eKTPOHA B aTOMe BOA0POAa

3apaua Ne 27 «M3nyyeHne atoma»

HaliTn HanboNbLIYIO N HAUMEHbLLYIO ANUHbI BONH cepuun MalleHa B CNeKTpe M3Ny4eHns Boaopoaa.
CpaBHUTbL NOJIyYEHHbIE 3HAYEHUA C AJIMHAMM BOIH BUAMMOTO U3/yYeHUA

3apaua Ne 28 «PaanOaKTUBHOCTbY

192
MepBOHaYanbHaA macca usotona mpuamsa 77 paBHa m =5r, nepnog nonypacnaga 75 cyTok.

OnpepennTe, CKOIbKO AAep pacnagerca 3a 1 cekyHAy B 3STom npenapaTe. CKO/IbKO aTOMOB 3TOr0O
npenaparta octaHeTca Yepes 30 CyTOK M BO CKOJIbKO pa3 M3MEHUTCA aKTUBHOCTb Npenapara 3a 3To
Bpema?

3apaua Ne 29 «3aKOHbl COXpaHEHUA B AAEPHbIX Peakuuax»

B LeHTpe conHua NpoTeKaeT TepMoALEPHanA peaKkLma CUHTe3a reJina n3 BoAOPOAa, B KOTOPOW U3
YeTblpex NPOTOHOB 06pasyeTca Aapo He’ u ABa No3uTpoHa. 3anuwmTe 3Ty peakumio. Kakue ele
yacTuupbl 0bpasyroTca B HEl?

3apaua Ne 30 «JHeprua B AAEPHbIX peakumax»

2 o
Kakoe KonnuecTBo U”*® «BbiropaeT» 3a rof, B A1epPHOM PeaKTope C 3IeKTPUYECKOM MOLLHOCTbI0 1 BT 1
K.n.a.38%? CunTaTb, YTO pacnag Agep ypaHa nos AeACTBMEM TEM/IOBbIX HEMTPOHOB NPUBOAMT K
06pa3oBaHNIO N30TOMNOB KCEHOHa-141, cTPOHLMA-92 1 TPex BTOPUYHbIX HEMTPOHOB.

lMepeyeHb 80NPOCOB K CEMUHAPCKUM 3AHAMUAM
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Cemunap Ne 1 "KuHeMaTuMka M JUHAMHUKA NOCTYNATEJIbHOT0 M BpPAaIATEJIbHOIO
JBHKEeHU"
9. Mexanunueckoe nBuxenue. Cucrema orcuéra. MaTtepuanbHas TOUKa.

10. OCHOBHbIE KHHEMATHYECKUE XaPAKTEPUCTUKH: TIEPEMEILIEHUE, TYTh, CKOPOCTb,
YCKOpEHUE: TIOJTHOE, HOPMAIIbHOE, TaHTeHIIMalbHOe. Kitaccudukanus 1BMKeHUN.

11. [ToctynarensHoe aBuxkeHue. LlenTp macc. BpamarensHoe 1BUXEHUE.

12. OcHOBHbBIE KHUHEMAaTHYECKHE XapaKTEPUCTUKU BPALLATEIILHOTO ABHXKEHUS: YT Ol
MIOBOPOTA, YIJIOBOE NIEPEMENIECHUE, YIIIOBBIE CKOPOCTh U YCKOPEHHE.

13. CBs13bp MeX 1y JIMHEHHBIMU U YIJIOBBIMH XapaKTEPUCTUKU ABUKEHUs. PaBHOMEpHOE 1

pPaBHOIIEPEMEHHOE BpaIlaTeabHOe ABMKEHUS. [IoHITHE COCTOSHUS (PU3NUECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.

14, JluHamuueckue XapakTepUCTUKH: CHIIa , CUJIOBOE TI0JIE, Macca, UMITYJIbC.

15. 3akons! Herotona.

16. JIuHaMuuecKHe XapaKTEPUCTHKH BPAIIATEIbHOIO JBHUKCHHUSA: MOMEHT CHUJIBI OTHOCHUTEIIBHO
ocH, MOMEHT uHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPaIaTeIbHOTO JBUKCHUS.

Cemunap Ne 2 "3akon coxpanenus'
3. 3aKOH COXpaHeHWA UMMY/bCa, YCNOBUA €0 BbINONHEHUA.
4. 33aKOH COXPaHEHWA MOMEHTA UMMY/bCA, YC/I0BUA €70 BbINOJHEHNUA.
3. Pabora, MmomHocTth. PabGoTa rpaBUTAllMOHHOW CHIIBI, KOHCEpBaTHBHBbIE CHIBL. Pabora
pesyapTupytomei cuwibl. Kunerwdeckass sHeprusi, teopemMa o0 HM3MEHEHHUHW KHHETHYECKOM
SHEPIUH.
4. 3aKOH COXPaAHEHWA NONHOWM MEXaHUYECKON SHEPTUM,  YC/I0BUA €70 BbINOJHEHWUA.

5. CoyapapeHue aByx Ten.

6. CBA3b 3aKOHOB COXpaHeHnA co CBOMCTBAMM NPOCTPAaHCTBA N BPEMEHMU.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
8. PU3MYECKUIN N MAaTEMATUYECKNI MAATHUKN.
9. NapmoHnyeckne, cBobogHble, BbIHYXKAEHHblE W 3aTyxatowme KonebaHus: pguddepeHuMancHble,
rpaduKm, XapaKTepPUCTUKM.
10. fABneHue pe3oHaHca U ero pusmyeckas npupoaa. Npumepsl.
11. BonHa. Bugbl BonH. MexaHU3m o6pa3oBaHmA MEXaHUYECKUX BOJTH.
12. 3ByKoBas BoJsiHa. MexaHM3m 06pa3oBaHMA 3BYKa B rasax.
13. BonHoBOe ypaBHeHue.
14. Crosvan BonHa. MexaHu3m obpa3oBaHUA. YpaBHeHMe CTOsSUEN BOJIHbI.

Cemunap Ne 4 "CraTucruyeckue MeTo/ibl OMNUCAHUS MaKpocucrem"
6. BeposiTHOCTH NOSABICHUS JUCKPETHON U HEMPEPHIBHOM CITyYaHbBIX BEJINYHH.
7. OyHKIMS pacnpe/iesieHns] BEpOATHOCTEH. Y CIIOBUE HOPMUPOBKH.
8. Cpennee u Hanbosee BEpOSTHOE 3HAUCHHE CITy4aifHOW BEIMYHHBI.
9. Cratuctudeckue MeTo 1bl. OCHOBHBIC TIOJIOKEHUS CTATHCTHYSCKON (PU3UKH.
10. Pacnpenenenne Maxkcseina, ['aycca, bonbimana.

Cemunap Ne 5 "TepmoauHaMudeckue MeTOIbI ONMUCAHUSA MaKpocucTeM'
10. YpaBHEHHE COCTOSHUS UIICATIBHOTO Ta3a.
11.PacnpeaeneHune sHeprum no creneHAm ceoboapl. CpeaHAN SHEPTUA MOSIEKYbI.
12.TennoemKocTtb. MonApHan 1 yaenbHan TENJI0EMKOCTU. YpaBHeHMe Maliepa.



13.BHYTpeHHAA 3Heprua Kak GyHKUMA COCTOAHMA cucTembl. PaboTa Kak pyHKUMA npouecca.

14. IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

15. M3omporeccrl: M30TEPMHUUECKHI, H30XOPHUUECKUH, N300apUUECKHi, alna0aTHICCKUH,
MOJUTPOIUYECKHIA.

16. OuTponusi. CBONCTBA SHTPONUHU U30JIUPOBAHHON CUCTEMBI.

17. BTopoii 3aKOH TEpMOAVHAMUKH.

18. Huxn Kapro. K.m.a. mukna Kapho.

CemuHap Ne 6 "InekTpocraTuuecKkoe none"

7. dneKkTpoCTaTUYECKOE NoJe. DNeKTPMUIECKU 3apaa. 3akoH KynoHa.
8. HanpA*KeHHOCTb 3N1eKTpoCcTaTMYecKoro non. NMpuHumMn cynepnosnumu.

9. lNoToK BeKTOpa E. Teopema laycca.

10.MoTeHLMaNnbHOCTb 3N1EKTPOCTAaTUYECKOTO NoAA. Teopema 0 UMPKYyAALMN.

11.CBA3b MmeXKAay HANPAXEHHOCTbIO U NOTEHLMANOM.

12.TeomeTpuryeckoe onmcaHmne nonaa. CUnoBble IMHUU. DKBUNOTEHLUMANbHbIE MOBEPXHOCTH.

CemuHap N2 7 "ToCTOAHHbIN TOK. Llenn nocToAaHHOro ToKa"

7. DNeKTpUYeCKnit ToK. MAOTHOCTb TOKa. YpaBHEHWE HENPEPLIBHOCTU.

8. 3akoH Oma gna o4HOPOAHOrO y4acTKa uenu.

9. ConpoTtuBneHune nposogHMKa. CoeguHeHUE CONPOTUBAEHUIA.

10.3akoH Oma ana Heo4HOPOAHOTO y4YacTKa uenu. CtopoHHme cmnol. IC.
11.Mpasuna Knpxroda.

12.MowWHOCTb TOKA. 3aKOH [Koyna-JleHua.

CemuHap Ne 8 "MarHutHoe none. dNeKTPOMarHUTHaA MHAYKuua"

8. UCTOYHMKM MarHUTHOro noasa. MarHMTHOe none ABMXKYLLEeroca 3apaaa U NpoBOAHMKA C TOKOM. 3aKOH
Bbno-Cagapa.

9. MOTOK M UMPKYNAUMA BEKTOPA WHAYKUUM MArHMTHOro nond. Teopema [aycca u Teopema O
LMPRYNALUN.

10.Cuna JlopeHua. [l BuKeHne 3apaKeHHON YacTULbl B MAarHUTHOM MoJie.

11.Cuna Amnepa.

12.3aKOH 3/1eKTPOMarHMTHOM HAYKLuMnN Papagesn. Mpasuao JleHua.

13.BuxpeBoe aneKTpmyeckoe none.

14.As8neHune camonHaykumun. MHayKTMBHocTb. ConeHouna.
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CemuHap N2 9 "UHTtepdepeHuusa u gudpakuma ceeta”

12.9neKTpOMarH1UTHbIE BOJHbI.

13.KorepeHTHOCTb U MOHOXPOMATMUYHOCTb CBETOBbIX BOJIH.

14.UHTepdepeHUMA cBETA OT ABYX MCTOYHUKOB.

15.UHTepdepeHUMA cBeTa OT NAOCKOMNAPaNNeIbHON NAACTUHKM.

16.UHTepdepeHUMA cBETA OT NNACTUHKM NepeMeHHOM ToNWMHbIL. Konbua HetoToHa.

17.MpumeHeHUe NHTepdepeHLMn cBeTa.

18.AsneHne paudpakummn. OcobeHHOCTb AndpaKummn CcBeTOBbIX BOAH. [udpakuma @PpeHena wu
®payHrodepa.



19.MpuHumMn MNoireHca-dPpeHensn. YnpoueHme BblIMUCAEHMIA C NOMOLLbIO BEKTOPHOM AMarpammel.

20.Andpakuma OpeHena Ha KPyrnom oTBepcTun. 3oHbl PpeHens.

21.0ndpakuna dpayHrodepa Ha y3KO MPAMOAMHENHON Wenn. YCAOBUA MaAKCMMyMa U MUHUMYMA.
3aBMCMMOCTb MHTEHCUBHOCTU CBETA OT Yrna AnNdpakumm.

22.0ndpaKunoHHan peletka. OCHOBHbIE XapaKTEPUCTUKM ANDPAKLMOHHON pelleTKn. YCNOBUA TNaBHbIX
MaKCMMYMOB 1 MMHUMYMOB U A06aBOYHbIX MUHUMYMOB.

CemuHap N2 10 "Nonapusauus cseta"

7. Monapusaums ceeta. ECTeCTBEHHbIN M NOAAPMU30BAHHbINM CBET.

8. MNonapusauma ceeta Npu OTparKeHUN U npesomaeHnn. 3akoH bptroctepa.

9. MNonApusauma npu ABONMHOM nyvyenpenomneHmn. CBonctea OObIKHOBEHHOMO U HEOObLIKHOBEHHOO
nyyen.

10.MonAapu3saunoHHble npusmbl. Npnsma Hukona.

11.3akoH Mantoca. AHanM3 NoAAPU30BaAHHOIO CBeTa.

12.0nTnyecKkmn aKTMBHbIE BelLecTBa. BpalleHme niockocTu nonapusaumm ceeta.

CemuHap N2 11 "KsaHTOBas onTuka"

6. TennoBoe M3ny4yeHne abcosOTHO YepHoro Tena. 3akoH CredaHa — BosbumaHa. 3aKOH CMeELLLEeHUs
BuHa.

7. KopnycKynspHO-BOJIHOBOM Ayanusm cBeTa. JHeprusa U umnynbc poToHa. [asneHue ceeta.

8. ®oToaddeKT. 3akoHbl poToadPpekTa. Popmysia INHLWITENHA.

9. 3¢dekT KomntoHa. Popmyna KomnToHa.

10.BonHoBbIE cBOMCTBA YacTuUL,. JanHa BonHbI Ae bpoiina. MpuHumnn HeonpeaeneHHocTn MenseHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. NnaHeTapHasa moaenb aToma.

MocTynatbl bopa.

M3nyyeHne aToma BOLOPOAA M BOLOPOLONOAO0OHbIX cucTem. CneKTpasibHble cepum.
. ®opmyna banbmepa.

10.CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKOH Mo3u.

© 0N

CemuHap N2 13 "OcHoOBHble NONOYKEHUA KBAHTOBOI MeXaHUKn"

6. KBantoBele cocrosHus. BonHoBas ¢yHkimus u ee ¢usumueckuit cmbica. [IpuHnumn
cynepro3uiuu. YpasHenue [Ipennnrepa, KBAaHTOBBIE YPAaBHEHM S IBUKCHUS.

7. HexoTopsle 3a7auu KBaHTOBOI MexaHHKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIMAIbHON
ame. KBaHTOBaHME dHEPIUM.

8. KBaHTOBble 4WCNa, XapaKTepu3ylolMe MNOMOXKEHUe 3I/EKTPOHA B aTome. KBaHTOBaHME 3SHepruu.
KBaHTOBaHMe MOMEHTa MMMY/Ibca. CNMH 3N1eKTPOHa.

9. Cxema sHepreTM4yecKknx yposHeit aToma Bogoposa. Mpasuna otbopa npy aTOMHbIX Nepexoaax.

10. I'paHnLIBI TPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

CemuHap N2 14 "AtomHble agpa, UX cBoiicTBa. PagnMoakTMBHOCTL"

fiBNeHue pagnmoaKkTUBHOCTM.

OCHOBHOW 3aKOH PaZiM0aKTMBHOrO pacnaga. PaanoaKkTneHble pagbl.
CocTaB 1 XapaKTepUCTUKN aTOMHOTO Aapa. AaepHble cuabl.
KanesnbHasa 1 o6onovedHas moaenu aaep.

O 0N



10.Macca 1 sHeprua ceasu agpa. YaenoHada aHeprua ceAasu. Paagnyc agpa.

CemuHap Ne 15 "flgepHble peakuun"

6. ApepHblie peakumu.

7. dHeprua aaepHON peakLmu.

8. YpaBHeHMe UM 3HepreTMyeckoe ycioBue o-pacnaga. CBA3b 3HeprMm o-4acTuubl C MNepuoaom
nonypacnaga. TyHHenbHbIn 3pdeKT Npu a-pacnage. CNekTp o-4actul,

9. XapakTtep cnekTtpa y-u3nyyeHus. Mpoueccbl B3aMMOAENCTBUA Y-KBAaHTOB C BELLLECTBOM. 3aBUCMMOCTb
WHTEHCUBHOCTU Y-U3/ly4eHUA OT TOJIWMHBI CnoAa BeuiectBa. CpaBHEHWE MNpPOHMKatloWel cnocobHocTu
pa3NIMYHbIX BUA,0B U3NTyYeHuUA.

10.Tpu BMAaa B-pacnafa. dHepreTMyeckuit cnekTp B-vactuy,. M'Mnotesa HeMTPUHO. 3aKOHbI COXPaHEHUS
npu B-pacnage. JlentoHbl. JIENTOHHbIV 3apAg,



Hpnﬂomeﬂne 2. OueHoYHbIE cpeacrsa Jisl IIpoBeICHUA l'lpOMe)KyTO‘lHOﬁ arrecrauuu

a) Ilnanupyemeble pe3yabTaThl 00YUeHHs M OLIEHOYHbIE CPeICTBA JIJIsI MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAI[UM:

Kon Nuaukatop A0CTHXKEHUS
KOMIIETCHIINU KOMIIETCHIIUU

O1ieHOYHBIC cpe€acTaa

IIK-1:Cnocoden peann3oBbIBATH NeJArOrH4ecKHil MpoIece ¢ MCMoJIb30BAHHEM COBPEeMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTMH B OPraHU3aliAX CPeHero

o0uero oopazoBanus

[K-1.1 OrneHNBaeT MeAarornIecKyro
CHUTYAIHIO C MTO3UIHH
HEOOXOUMOCTH ¥ BO3MOXHOCTHU
€€ KOPPEeKIHU

IepeyeHn TeopeTHYECKUX BOMPOCOB K 3aueTy( 9 cemecTp):

1. Kunemaruka MOCTYMaTelbHOTO MABWKCHHS. [IOHATHE paamyc-BEKTOpA, CKOPOCTH U YCKOPEHHS.
Hauanbsneie ycnosust. Ipsmast u oOpaTHas 3a1a4u MEXaHUKH.

2. JIBWKeHHE MO OKPYXHOCTH. YTONI MOBOPOTA, YIJIOBas CKOPOCTh WM yrioBoe yckopeHue. CBsi3b
YTJIOBBIX U JIMHEWHBIX BEJTUYMH.

3. Kpusonunreiinoe npmwxenre. TaHreHIManIbHOE ¥ HOpMaIbHOE yeKoperue. [TonHoe yeckopenue. Yo
MEX/1y CKOPOCTBIO M YCKOPEHHUEM.

4. I/IHepHI/IaHBHBIC cucteMsbl oTcueta. IlonsTue CHJIbl, MAaCChI 1 UMITYyJIbCa. OCHOBHOM 3aKOH JUHaAMHUKH
MOCTYNATEIbHOTO JBIKEHHS.

5. MowmenT umiyjbCa U MOMCHT CHJIBI OTHOCUTCIIBHO TOYKH. OcHOBHOE YpaBHCHUE OWMHAMUKH
BpamaTeJIbHOIr0 ABMKCHUA.

6. Bpaienre BOKpYT HEMOIBUXHON OcH. MOMeHT nHepiun. Pacuer MOMEHTOB HHEPIUH TIPOCTHIX TEIl.
Teopema Illteiinepa.

7. 3aKoHBI COXpaHEHHS B MEXaHHKe. 3aMKHYTasi CHCTEMa. 3aKOHbI COXPAHCHUsI MMITYJIbCa U MOMEHTA
UMITYJIbCA.

8. Pa6ora u MoiHOCTh. KMHETHYECKAS SHEPIHs OCTYIATEILHOIO U BPALIATEILHOTO JIBHKEHUS.

9. KoncepBaruBHble cuibl. [loTeHIManbHass SHEPrus. 3aKOH COXPAHEHHWs IMOJHOW MEXaHHYEeCKOM
SHEPIUH.

10. JIsa cmoco6a onvcanus B3auMOAEHCTBHS. [[BUJKEHUE YaCTHIBI B OJJHOMEPHOM CTAallMOHAPHOM IIOJIE.
CBs13b MEXK]Ty CUJION U MOTEHIUATBHONU SHEPTUEH.

11. Tapmonuveckue KoneOaHus. AMIUIMTY[Qa, YacToTa, HadanbHas (asa. MareMaTudecKuil u
¢bu3ngecKuii MasSTHUK. DHEPrusi TApMOHUYECKUX KOJICOAHHI.

12. 3aryxarouue kone6Ganus. XapaKTepUCTHKU 3aTyXaHus. DHEPrHsl 3aTyXaOMIUX KOJIeOaHHUIA.

13. OGuiee nousATHE O BOJNHAX. XapaKTEPUCTUKHM Oeryiieil BOJHBI. BOJHOBOE ypaBHEHHE ILIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux Bois. Ctosidasi BoHa u ee ocodoenHocTr. Kosebanue HATSHYTOM CTPYHBI.

15. Makpocucrema. MUKPOCOCTOSTHHE U MAKPOCOCTOsIHKE cucTeMbl. CTaticTiyeckuit moaxo. [oustue
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O1eHOYHBIE CPEICTBA

BEPOATHOCTH M CPETHEN BEIININHEI.

16. PacnpeneneHuie MOJEKYd 1O MOAYIIO CKOpocTH. Haubosee BeposiTHas, CpelHss |
CPeIHEKBagpaTHYHAsI CKOPOCTH.

17. Mogens upeanbHOro rasa. JlaBieHue W TeMIEpaTypa ¢ TOYKH 3PEHHS MOJIEKYIIAPHO-KHHETHIECKOM
TEOpUH. YpaBHEHHE COCTOSIHUA UACATHHOIO Tra3a.

18. Pacmpenenenne MOJIEKYIT WAEATBHOIO ra3a 110 BBICOTE B MOJIE THKECTH 3eMiid. bapomerpuueckast
dopmyia.

19. Tloustue crenenei cBOOOABI MOJEKY/LL. TeopeMa O paBHOPACIPENEIECHUN SHEPIMHU 110 CTENEHAM
CBOOOJIBL.

20. BuyTpeHHsis SHEPIUst Kak (YHKIUS COCTOSIHUS CUCTEMBL. [lepBoe HAYaio TepMOIUHAMUKH.
21. Pa6ora kak (QyHKIHs mporecca. M30XopuuecKuii, n300apuuecKuii 1 H30TEPMHUYECKHUIA TPOIECCHI.

22. TloHATHE TEIIIOEMKOCTH. TEIIOEMKOCTh IPH H30XOPHYECKOM M HM300apHYECKOM IPOIeccax.
ITocTostuHas anradaThl.

23. Anmmabarnueckuil mporiecc. [lepBoe Hayano TEPMOAMHAMHKH Ul aquabaTHYIecKoro Iporecca.
VYpasuenue Ilyaccona.

24. Tukinueckuii nporece. KoahpuimenT mose3Horo 1eicTBUs TEMIIOBONW MalIUHBI.

25. Ilukn Kapno. Teopema Kapro. TepmoauHamuyeckas mkaia temeparyp. TpoiiHas ToUKa BOJIbI KaK
pernepHas Touka.

26. Cuibl B3aMMOJEHCTBHSL B IIPUPOJE. DJIEKTpocTaTuueckoe nojse. 3akon Kysnona. HanpsokenHOCTS
ANIEKTPOCTATHIECKOTO MoJst. [[prHINTT Cynepo3nuium.
27. Cunosble munU. ITOTOK BEKTOPa HAPSHKEHHOCTH JIEKTpOCcTaTuueckoro moss. Teopema aycca.

28. Tlorenman. TeopeMa 0 HUPKYJISIMU BEKTOPA HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOrO moiist. CBA3b
MEX/1y HaIlpsHKEHHOCTBHIO U TIOTEHIMATIOM.

29. DnexrpoemkocTs. Konnencaropsl. CoeMHEHNE KOHIEHCATOPOB. DHEPIUsl  KOHJEHCATOpA. DHEPrUs
AIIEKTPUIECKOTO MOJISL.

30. Dnexrpuueckuii ToK. [LTOTHOCTH TOKA.

31. Comnporusnenue npoBoaHUKOB. CTOPOHHUE CHIIBL.

32. Tlpasuna Kupxroda mist pacuera pa3BeTBICHHBIX meneil. MorHocTh Toka. 3akon Jxoyis-Jlenma.
33. TIpuHuMI Cynepno3UIMyu MarHUTHBIX ToJei. 3akon bruo-Casapa.

34. Cwuna Jlopenna. Cuna Amrepa.

35. 3akoH anekrpomarauTHOM uHAYKIMK Dapanes. [Ipasuio Jlenna. BuxpeBoe asieKTprudyeckoe mose.
36. SIenenne camonHayKuuy. MHAYKTHBHOCTD. DHEPIHUsi KOHTYPA C TOKOM. JHEPIUsi MATHUTHOTO TIOJIS.
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37. Duekrpuyeckoe moie B BemecTse. [lonspusanus IudaeKTpuKa. BEKTOp SIeKTPHIECKOro CMEILEHHUS.
JusnexTpudeckas NpOHUIIAEMOCTh BEIIIECTBA.
38. MaruutHoe nose B BemecTBe. HamarnuueHHOCTh. HampskeHHOCTh MarHUTHOTO MOJIst. MaraurHas
MIPOHUIIAEMOCTH BeliecTBa. deppomarueTuku.

IlepeyeHb BONPOCOB K 324€TY (10 cevecrp):

1. DnexTpomarHuTHBIE BONHBL BoiHOBOe ypaBHeHHe. CBOWCTBA AIEKTPOMATHUTHBIX BOJIH.

2. Ilnockas >NEKTpPOMAarHWTHas BOJHA W €€ OCHOBHBIC XapaKTEPUCTHKH. ODHEPrusi M HUMITYJIbC
3JIEKTPOMArHUTHON BOJIHBI.

3. EcrecTBeHHBIN 1 MOISIPU30BaHHBIN CBET. 3aKOH Maoca.

4. ¥Yron Bprocrepa.

5. [Illkama onexTpoMarHUTHBIX BONH. (OCOOEHHOCTH ONTHYECKOro janama3zoHa. [lokazarens
MPEIOMIICHHS CPEbI.

6. Korepentnsie BoaHbl. HTEpdEpeHIIns CBETOBBIX BOJIH.

7. Onruueckas pazHocTh Xoa. CBs3b ONTUYECKOW Pa3HOCTH X0J1a JIBYX BOJH C Pa3HOCTHIO (a3 MEKITy
HUMH. Y CJIOBUSI MAKCUMyMa U MUHAMYMa.

8. Cxewma IOwnra mys HaOmroieHust HHTEpQEpEeHIINH.

9. MHurepdepennus B ToHKUX IuieHkax. HaOmoaenue koser; HploToHAa B OTpayKEHHOM M HPOXOISIIEM
CBETE.

10. SBnenwe nudpakmuw.

11. JIudpakunoHHas pemeTka Kak COBOKYITHOCTh KOHEUHOTO YUCIIa MIENei.

12. Temnooe u3nydenue tena. 3akoH Credana-bonbpimana. 3akon cmenienns Buna. ['unoresa [Inanka.
13. ®oroaddext. 3akonsr Ctonerosa. Gopmysna DHHIITEHHA.

14. ®otonsl. JlaBnenue cBera. KopmyCKysipHO-BOJTHOBO JTyarn3M CBETa.

15. BonHoBBIe cBoiicTBa wactun. Jlnmmaa BomHBI ne bpoitng. DkcrneprMeHTanbHbIE MOATBEPXKICHUS
TUNoTE3bI Jie bpoi.

16. Ilnanerapnas momenb aroma. Iloctynatel bopa.

17. CnekrpanpHble cepun atoMa Bogoposa. Obo6mennas Gpopmyna bamsmepa.

18. DnexTponpoBOAHOCTH METAJUIOB M MOJIYIPOBOAHUKOB. CBEPXIPOBOAMMOCTS.

19. fBnenume paguoakTHBHOCTH. OCHOBHOH 3aKOH paJAMOAaKTHBHOrO pacmazna. IlocrosiHHas pacnana.
Ilepuon nonypacnana.

20. CocraB 1 XapaKTEPUCTUKH aTOMHOT'O S/Ipa.

21. Macca u SHeprusi CBSI3M aTOMHOTO s1pa. 3aBUCHMOCTb YAEIbHOH SHEpPrus CBSI3M OT MacCOBOTO




Kon

WNunukaTtop nOCTIKEHUS

O1eHOYHBIE CPEICTBA

KOMITCTEHIINT KOMITETEHIINT
qHcIa.
22. SlpepHble peakuuu. DHEPrus peakuuu. Peaknyuu AejeHus 1 CHHTE3A siep.
23. PanmoaktuBHbIE psaabsl. OCHOBHBIE 3aKOHOMEPHOCTH CL-M3Iy4eHus saep. JimHa cBo6oaHoro npodera
Ol-9acTHII.
24. Tpwu Buna B-pacmaga. DHEpreTudeckuii cuekTp B-dactui. HeftpuHo.
25. OcobeHHocTH y-u3nydeHus saep. lIpoxoxieHne y-KBaHTOB Yepe3 BEIIeCTBO. .

K-1.2 Pemraer obpasoBatensHble 3agaun | [I[puMepHbIii nepevyeHb NPAKTHYECKUX 32 aHUI

Ha OCHOBE COBPEMECHHBIX
00pa30BaTeIbHBIX TEXHOIOTHI

1 cemectp
3ananue 1.Touka IBUKETCS B IVIOCKOCTH XOY TI0 3aKOHY: x =-2t;y = 4t(1—t). HailTn ypaBHeHune

—

tpaektopun Y = f (X) u u300pasuts ee rpadudecku; BeKTop ckopoctd V ¥ yCcKOpeHus d B

3aBUCUMOCTH OT BPEMEHH; MOMEHT BPeMEHH 1o, B KOTOPBIil BEKTOP YCKOPEHHsT & COCTABISET Yrou /4 ¢

—

BekTopoM ckopocti V . OTBeT: y=—x?-2x; V =-2i +4(1-2t)], a=-8], t=0,75c.
3apanue 2. Teno Bpamaercs BOKPYT HEMOJBHKHOM OCH 110 3aKOHY ¢ =2+4.-t—2-t2. Haiitu: 1) cpennee
3HAYCHUE YTIIOBOM CKOPOCTH <a,> 3a MPOMEXKYTOK BpeMeHH OT t=0 70 OCTaHOBKH; 2) YTIOBYIO CKOPOCTh

Tea B MOMEHT BpeMeHnu 1=0,25 c; 3) HopManbHOe YCKOpEeHUE TOUKH, HaXOAAIIeics Ha pacCTOSHUU 1 M OT
OCH BpAIEHHs B TOT K¢ MOMEHT Bpemenn. OteeT: 2pan/c; 3 pan/c; 9 m/c’.
3apanume 3. [1lap maccoit M;=4xr ABMKETCS CO CKOPOCTHIO V=5 M/C M CTaJKHBAETCS € IIAPOM Maccoi My
=6 KT, KOTOPBIN JABMKETCS €My HaBCTPEeUy CO CKOpocThio V,=2 M/c. Omnpenenute CKOPOCTH IIapoB MOCIIe
yaapa. Y jap cuutath aOCONIOTHO YIIPYTUM, MPSMBIM U leHTpasibHbIM. OTBeT: 3.4 M/c, 3,6 M/c.
3aganue 4. Bax B BH/Ie CILIONTHOTO IMUIMHAPA Maccoii M;=10 Kr HacakeH Ha TOPU3OHTANBHYIO Ocb. Ha
WIMHJP HAMOTaH IIHYP, K CBOOOJHOMY KOHITy KOTOPOTO IMO/IBEIIeHa THPs Maccoil  M,=2 kr. C Kakum
yCKOpEHHEM Oy/IeT OIyCKaThCs THPSL, €CIIM e¢ MPEeI0CTaBUTh caMmoii cebe? Oteert: 2,8 m/c’,
3aganue 5. OnpenesnuTh NEPUoO, YaCTOTY U HaYalIbHYIO a3y KojeOaHUH TOUKH, ABHXKYIICHCS 110
YPaBHEHUIO: x= A4-sin a)(t + T) rne ®=2,5n c'l, 1=0,4 ¢,A=0,02 m. KakoBa cKOpOCTb TOUKH B MOMEHT
Bpemenu 0,8 ¢. Oteet: T=0,8¢c; v=1,25 ¢t V=0,157 m/c.
3aganue 6. Haitinure 115 ra3000pa3HOro a3ota TEMIIEPATYPy, IIPH KOTOPOH CKOpocTsaM MoJiekyi Vi = 300
M/c 1 V, = 600 M/c COOTBETCTBYIOT OIMHAKOBBIE 3HAUeHHs PyHKIMH pacupenenenus Makcsemia f(V).
OrtBer: T= m(vzz _Vlz) =330K.

4k In(V, /V,)
3ananne 7. neanpHbIN IBYXaTOMHBIN Ta3 00EMOM S J1 U TaBJICHUEM 10° Ia M30XOPUYECKU HATPEJIH, B
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pe3ynbTaTe 4ero CpeHssI KHHEeTHIeCcKas SHePTrHst ero MoJeKyn yBenmamiack ot 0,0796 3B no 0,0923 3B.
Ha cxonpko npu 3TOM U3MEHUTHCS aBieHHe ra3a? B nanpHelinem raz n30TepMUUECKy PacIIMPUIN 0
HavampHOTO AaBieHus. Onpenennte o0beM ra3a B KoHie mporecca. Oteer: yBennuurtces Ha 0,16 Mlla; 5,8
I
3aganue 8. Onpenenure KO3 HUIUSHT TEIUIOTPOBOIHOCTH A a30Ta, €ClIU K03(QOUIIMEHT TUHAMHYECKOM
BSI3KOCTH 1) IS HETO NpH TeX ke ycaoBusix paseH 10 mxIla-c. Orset: A=7,42 MB1/m-K.
3aganue 9. 12 r a30Ta HaXOAATCA B 3aKPHITOM cocye oobemom 2 1 ipu Temrieparype 10°C. ITocne
HATPEBAHMS JABIIEHHE B COCYJIe CTao paBHO 10"MMm.pT.cT. Kakoe KommuecTBo Temma 65110 COOBIIEHO rasy
npu Harpesannn? Otset: 4,1-10% Ix.

3apanme 10. Cmemanu Bogy Maccoil m;=5kr npu temneparype T1=280 K ¢ Bogoit Mmaccoit m,=8kr
npu Temnepatype T, =350 K. Haiitu: 1) Temmeparypy 0 cmecu; 2) namMeHeHue AS 3HTpOITHH,
npoucxopsmee npu cmemmBanun. Otet: 323 K; 0,3 xJ[x/K.
3aganue 11. Toyeunsie 3apaas! ;=10 HK 1 0,=-20 1K1 HaxoxasTcs B Bo3ayxe Ha paccrostHud 10 cm apyr
oT npyra. OnpeaenuTb HapsHKEHHOCTD OIS B TOUKE A, yIal€HHOM Ha pacCTOSHUE 6 CM OT NEPBOTO U Ha
8 cM ot BToporo. Kak n3aMeHuTCs moTeHnraIbHast SHEPT sl B3aUMOJEHCTBUA 3apsi/I0B, €CITU IEPEMECTUTh
BTOPOH 3apsij B 3Ty Touky? Kakyro Juis 3Toro Hy>KHO coBepmiuth padboty? Oteet: 37,6 kB/M; 12 MxJIx.
3apanme 12. Tpu miockux BO3AyIHbIX KoHAeHcaTopa ¢ eMKOCTsIMU C1=1,5MKD, C,=7 Mk®D, C3=2 Mx®D
COEIIMHEHBI TI0CIIEI0BATEIbHO U IPUCOEIMHEHBI K HICTOUHHUKY TOKa. [Ipu 3TOM 3apsii BTOporo
KoHzeHcaTopa paseH 14-10™ Ki. a) Haiitu sHepruro >10ii 6atapen. 6) He OTK/II09as HCTOYHIKA TOKA OT
OaTapen KOHAECHCATOPOB, PA3ABUTAIOT IUIACTUHBI TPETHETO KOHJIEHCATOPA, YBEIUYNBAsl PACCTOSHHUE
MEXIy HUMU B 2 pa3a. Haiitu usmenenue emxoctu u 3apsaa 6arapeu. Otser: 490 Mk, 0,21 Mx®, 0,4
MK
3anaunmne 13. JIpa sanementa (€, =1,2 B, r; =0,1 Om, £, = 0,9 B, 1, = 0,3 OM) coenuHEHBI OTHOMMEHHBIMA
nomtocamu. ConpotuBieHue R coeinHUTENbHBIX TPoBOA0B paBHO 0,2 OM. OnpenenuTs CHTy TOKa B LETH
| ¥ pa3HOCTH MOTEHITMAIOB Ha 3a)KUMax Kaxjoro ucrounuka. Oteet: 0,5 A; 1,15 B; 1,05 B.
3ananmne 14. Kpyroroii Butok pagmycom R=15,0 cM pacmonoxeH OTHOCUTEIHHO OECKOHETHO JTMHHOTO
MIPOBOJIA TaK, YTO €ro INIOCKOCTh NapajljiesbHa npoBoay. [lepneHauKysip, BOCCTaHOBICHHBINH HAa IPOBOA
U3 LIEHTpa BUTKa, ABJSIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHiia Toka B mpoBoje |;=5A, cuiia Toka B BUTKE
toku |,=1A. PaccrosiHue ot 1ieHTpa BuTKa 10 Tipooaa =20 cm. Onpenennre MarHUTHYIO HHAYKITHIO B
uentpe Butka. OtBeT: Bo=6,5MKT1.
3aganue 15. [IpoBoasmuii INIOCKHUH KOHTYP, UMEIOIINH GOopMy OKpyKHOCTH paauyca I = 0,05 M momenieH
B OJIHOPO/IHOE MarHUTHOE TOJI€ TaK, YTO JIMHUU MarHUTHON MHIYKIIMH MOJISI HAPABJICHBI
MIEPIEHINKYJISIPHO TNIOCKOCTH KOHTYpa. Comportupnerne KoHTypa R =5 Om. MarauTtHast nHIyKIus
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MeHsietcs 1o 3akony B = Kt, rae k= 0,2 Tu/c. Onpenenwure: a) 3./1.C. HHAYKIIUH, BOZHUKAOIIYIO B 3TOM
KOHTYpe; 0) CHITy HHAYKIIHOHHOTO TOKA; B) 3apsi, KOTOPBIH MPOTEUET MO0 KOHTYPY 32 MEPBBIE 5 CEKYHI
m3menenus mmojsa. Otser: 1,6 MB; 0,3 MA; 1,6 MK.

3amanne 16. Karymika HamoTaHa MeIHBIM TIPOBOOM fAuamerpom 0=0,2 MM ¢ obrieit muHoi 1=314 M u
uMeeT HHAYKTUBHOCTH L=0,5 ['H. Onpenenuts conpoTUBIEHUE KaTYKH: 1) B IIeMU MOCTOSIHHOT'O TOKA; 2)
B IIENH NePeMEeHHOTO0 Toka ¢ yactoToi v=50 I'i. OtBeT: R=160 OM; R=224 Owm.

2 cemecTp

3ananmne 17. B onpite FOHra cTexisiHHAs TUIACTUHKA TOJIIMHON B 2 CM MTOMEIIAETCA HA ITyTH OJHOTO U3
UHTEPPEPUPYIOLINX JTydel NepHeHIUKYISpHO J1ydy. Ha CKOIbKO MOTYT OTJIMYAThCS APYT OT Apyra
3HAYCHUS MTOKA3aTeNsl IPEJIOMIICHUS B PA3JIMUHBIX MECTaX IUIACTHHKH, YTOOBI H3MEHEHHE PA3HOCTH X012
OT 3TOH HEOTHOPOAHOCTH He mpeBbimano 1 Mxm? OTBeT: A<n=5- 10°°.

3aganue 18. [Tydok Gesoro cBeTa majgacT HOPMAIBHO K TTOBEPXHOCTH CTCKJISHHOM MIACTUHKU
tosmHoN 0=0,5 MKM, HaxosIIelcs B Bo3ayxe. [TokazaTesns npemomienus crekia n=1,5. B pesynbrate
WHTEepEPEHIINY HTHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPBIX JIEKAT B MpeJiesiaX BUAMMOTO CIIEKTPa
(ot 400 no 700 HM), yeunuBaetcs mpu oTpakeHuu. Onpenenure AuHB 3THX BoiaH. OTBeT: 0,6 Mkm4 0,43
MKM.

3apanue 19. [Tnockas BosHa (A=0,5MKM) nagaeT HOpMaIbHO Ha JUadparMy ¢ KpyriIbIM OTBEPCTHEM
nuameTtpoMm 1,0 cm. Ha kakoMm paccTOSHHE OT OTBEPCTHS Ha €ro OCH JI0JDKHA HaXOJUTHCS TOUKa
HaOroeHus, YTOOBl OTBEPCTHE OTKPBIBAIO: 1) oHYy 30HY DPpenento; 2) nse 306 Ppenensa? Otert: 50;
25 M.

3aganue 20. Halitu HanOoIbIINN TOPSIOK CHEKTPA JJIs JKEJATON JIMHUU HATPHSI C JUTMHOW BOJIHBI A=589
HM, €CJIH TIOCTOSIHHAs TU(pakinoHHO# perneTkr d=2MkM. CKOJIBKO BCETO MAKCUMYMOB JIa€T ITa
pewerka? [log kakum yriom ¢ HaOmogaercs mocneanuit Makcumym? Oteert: 3; 7; 62°.

3aganue 21. /[Ba nomsprzaropa pacnojaoKeHbI TaK, YTO YIOJ MEXKIY UX TUIOCKOCTSAMHU IIPOIYCKaHUS
paBer 25°. OnpenennTh, BO CKOIBKO Pa3 yMEHBIIUTCS HHTEHCHBHOCTh €CTECTBEHHOTO CBETA IIPH
npoxoskaeHun: 1) yepes onuH (epBbIi) mosipu3aTop, 2) uepes oba nonspuzatopa. Koadpduument
MOTJIOIIEHUA cBeTa B nossipuzatope pased 0,08. Otser: 2,17; 2,88.

3ananmne 22. Yeproe Teno umeeT temmnepatypy 3 kK. [lpu oxnmaxaennn Tena IjIuHa BOJTHEI,
NpUXOAAILIasIcA Ha MAaKCUMYM M3JTy4aTelIbHON CIOCOOHOCTH, n3MeHMIach Ha 8 MKkM. [{o kakoii
TeMriepaTypsl oxnaauiock Teno? Oteer: 323K.

3aganue 23. Y3Kuil my90K MOHOXPOMAaTHYECKOTO PEHTTEHOBCKOTO M3ITyYEHHs MTaJjaeT Ha pacCerBaroliee
BerecTBo. [Ty 9TOM JUTHHA BOJHEI H3/Ty4eHus, paccesHuoro mos yraamu 60° i 120°, ormigarorest apyr ot




KOMIICTCHIINH

Kon

WNunukaTtop nOCTIKEHUS
KOMITETEHLIMH

O1eHOYHBIE CPEICTBA

apyra B 2 pa3a. Cumras, 4To paccesHie MPOMCXOANT Ha CBOOOIHBIX 3JIEKTPOHAX, HAUTH AJIMHY BOJIHBI
najaromiero u3nydenus. Oteet: 1,2 nm.

3apanne 24. KpacHas rpanumna  ¢dotodddexra 11 HEKOTOporo Meramia paBHa 275 aM. Haiitu: 1)
paloTy BBIXOJa IEKTPOHA U3 3TOTO METaJIa, 2) MAKCUMAJIbHYIO CKOPOCTH IEKTPOHOB, BHIPHIBAEMBIX U3
3TOTr0 MeTaJlila CBETOM C JAIMHOM BoaH 180 HM, 3) MakCUMaJIbHYIO0 KHHETHUYECKYIO SHEPTHIO 3TUX
anekTpoHoB. OTBeT: 4,523B; 9,1-10° m/c; 2,389B.

3aganue 25. DnekTpoH oOnagaeT kuaeTndeckoi sueprueit 30 3B. OnpenenuTs 1e0pOIeBCKYIO ITHHY
BOJIHBI 3JIEKTpOHA. BO CKONBKO pa3 U3MEHUTCA 3Ta AJIMHA BOJIHBI, €CIIM KUHETHYECKAast SHEPTUs
ymenbiutcs Ha 20%? OTBeT: 2,210 w; 1,12.

3aganue 26. [Ipu 1BMXeHUN 9aCTUIIBI BJOJh OCH X CKOPOCTH €€ MOXKET OBITh OTIpe/ielieHa C TOYHOCTHIO
(ommOKoit) no 1 cM/c. Haiiti HEonpeqeneHHOCTh KOOPANHATHI, €CITH YaCTHIICH sSBIsieTcs: 1) ameKkTpoH, 2)
npoGuHKa Maccoii 0,1T. Otset: 0,01nm; 10%8Mm.

3aganue 27. YacTria HaxoaAUTCs B 0ECKOHEYHO ITyOOKOH OJJHOMEPHOH MOTEHIIMATIBHON HMest
MUHUMAIIbHYIO SHepruio. KakoBa BepOSTHOCTH OOHAPYKEHHS YaCTHIIBI B CpeHel Tpetr ssMbl? OTBET:
0,609.

3aganue 28. OnpenenuTs ATMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel THUHU cepul banbemepa: 1) B
CIEKTpE U3IYYEeHUH BOI0poa, 2) B cektpe m3nmyuenus nona resnusi. Otset: 434um, 109HM.

210py;
3aganue 29. Onpenenure nepuos Nolypacnaga ¥ HauadbHyI0 aKTHBHOCTb BUCMYTa g, Bl , ecin

M3BECTHO, YTO BUCMYT Maccoit M = 1 r, BeiOpackiBaer 4,58-10" f — uactuii 3a 1 cexynny. Bo ckonbko pas
M3MEHHUTCS aKTUBHOCTH 3a Mecsn? OTBeT: 5 cyTok; 64 pasa.
3aganue 30. Anpo Gepuius-7 f-paguoakTuBHO 1o cxeme K-3axBara. 3anucars peakiuo. Kakue
YacTUIIBI IPH 3TOM 00pa30BaINCH?

3aganmue 31. Boraucnuts B a.e.M. Maccy sapa °C, y KOTOPOTO SHEpIrus CBsI3U HA OJMH HYKJIOH
paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3aganue 32. ComHeuHast HOCTOSHHAS ISl 3eMIIH (QHEPTHUSA COTHEYHOTO M3ITyUeHUs], TaaroIiero B
/IMHAITY BPEMEHH Ha CIMHUILY IUTOMA/IM B EPICHINKY/ISPHOM HanpaBienun) pasaa 1370 Jhx/c-m’,
Onwupasick Ha 3Ty BEITUYMHY, HAalANUTE, CKOJIBKO MO Macce BOAOPO/Ia BHITOPAET €KECEKYHIHO BHYTPH
COJIHIIA, €CJIM U3BECTHO, YTO UCTOYHUKOM DHEPTUH COJHLA SIBIISICTCS CUHTE3 YETBIPEX Sep BOAOPOaa C
oOpa3zoBanueM sipa reaus-4. Orser: 630 MiIH.T/C.

IK-1.3

OcymecTBisier KOHTPOJIb
pe3yIbTaTOB M KOPPEKTHPOBKY
Ne/1arOrMYecKoro BO3AeHCTBUS

1. IlpuBeamte mnpuUMepsl CHJ, MAIOMIMX pa3Hble BUABl NOTEHIMATbHOW »Hepruu. Kakume u3 HHX
MPHUCYTCTBYIOT B JaHHOW pabore? M300pa3nTe cxemy SKCIEPUMEHTAIbHOW yCTAHOBKH M YKa)XKHUTE Ha
HEH CHJIBI, IEHCTBYIOIINE HA BCE TEJA, BXOASIIHUE B CUCTEMY, B KaXKJIbIi MOMEHT BPEMEHHU.
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Kakne BenWYMHBI MMENH KWHETHYECKas W IMOTCHIMAJBbHAS DHEPIUS CHCTEMBI «ITyJS+MasTHUK» B
pasnuuHble MoMeHTHI ombiTa? [IpeacraBpTe cXeMy H3MEHEHUS KMHETHUECKOW M TMOTEHUHAJILHOM
SHEPTHU CHCTEMBI.

Jns KakuX MOMEHTOB BPEMEHH B JIAHHOM SKCIEPHMEHTE MOXKHO NPHMEHATH 3aKOH COXPaHCHHS
MEXaHUYEeCKOW PHEpPIHH, a sl KaKuX Henb3s U mouemy? Cxema.

Ji1 KakuX MOMEHTOB BPEMEHHM B JaHHOM OSKCIEPUMEHTE MOXKHO NMPHUMEHSTh 3aKOH COXpaHEHUs
HMITYJIbCA, a JUIsl KAKUX Helb3s U noyemy? Cxema

Hcronp3ys 3aKOHBI COXpaHEHHMS MOMy4YnTe (GOPMYITy JUIS pacueTa CKOPOCTH MOJIeTa IyJIH B JaHHOM
pabore.

Ne 4 «MccnenoBanre BpallaTeIbHOTO ABMKCHUS TBEPIOTO TeJla BOKPYT HEMOABHKHOM OCH»

1.

Lo

KaxoB xapakTep 3aBHCHMOCTH MOMEHTa UHEPLIUU OT PACCTOSIHUA, HA KOTOPOM HaXOJUTCS TEJIO OT OCH
Bpamienus? [Toctpoiite rpaduk STOH 3aBUCUMOCTH.
Kak skcriepiMeHTanpHO OIpe/eNsieTcss MOMEHT MHEPINH Tella B JaHHOH TabopaTopHoii pabote?
Kakue 3aK0HBI COXpaHeHHsI IPUMEHSIIOTCS JUTsI BEIBOJIA pacyeTHBIX Gopmyn? [lomyunre dhopmyny st
pacuera MOMEHTa HHEPLUY MasiTHUKA.
KakoBa 3aBHCHMOCTB YIJIOBOTO YCKOPEHHS Te€sla OT MOMEHTA IPHIIOKEHHBIX K HEMY CHMJI 1 MOMEHTa
nHepuuu Tena? [locTpoiite rpadmk JaHHOM 3aBUCHMOCTH

Kak Ha MasTHuke OOepOeka MOTyT OBITh OIpeJIeNIeHbl YTI0BOE YCKOPEHHE, MOMEHT JIEHCTBYIOIINX
CHJI 1 MOMEHT MHEpLUH?
Kak B pmanHHOI paboTe paccUMTHIBAETCSl MOTPEIIHOCTh ONPEACICHUS] MOMEHTa WHEpPLHUM Teja
OTHOCHUTEJIFHO MTPOU3BOJILHOM OCH BpaIlieHus?
[IponeMoHCTpHpYiiTe BO3MOXKHOCTh IpuMeHeHus: cpensl Microsoft Excel (wmu apyroit cpembl) st
00pabOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX.

Ne 5 «Omnpenienenre XapakKTepHCTHK 3aTyXalOIUX KOJIeOaHUi (PU3NIECKOTO MasITHUKA

1.

2.
3.
4

[louemy koneGaHus MasTHUKA B JaHHOH paboTe OYyIyT 3aTyXalolIMMH, AK€ MPH BBIKIIOYCHHOM
AJIEKTpOMAarHuTe?

3anummuTe ypaBHEHUS 3aTYXalOIINX U HE3aTyXarolnuX KojaeOaHuil, CpaBHUTE UX.

Kak ammmutyna 3atyxaroniix KoJiedaHuii 3aBUCUT OT BPEMEHU U OT YUCIIa KOJIeOaHui?

KakoB ¢u3uveckuii CMBICT BEIMYMH MPUMEHUTEILEHO K JaHHOW paboTe: HavyalbHas aMIUIUTY/a
KojieOaHuii, HavainbHas (haza KoJieOaHMI, KPYyropas 4YacTOTa KOJCOaHMH, MEepUO] KOJeOaHMH,
KOO()GUIMEHT 3aTyXaHusi, BpeMs peJlakcalliy, JiorapuMHUUYeCKUil JIEeKpEMEHT 3aTyXaHwus,
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no0porHocTs. Kak oHn MenstroTest ¢ poctom U?

Kak MeHSIOTCS XapaKTEpPUCTUKH 3aTyXaloluX KoJeOaHWil HayallbHas aMIUIUTyIa KOJIeOaHHH,
HavanmpHas (a3a KomebaHWiA, KpPyroBas dYacToTa KojeOaHWH, mepwop KonebaHwid, Ko3(QummeHT
3aTyXaHHs, BpeMs peIaKcalny, JJorapuGMUIecKnii JIEKPEMEHT 3aTyXaHHs, JOOPOTHOCTh €CITH OJIMH U3
napaMeTpoB JaHHOTO ¢u3udeckoro MastHuka: | , m , L, K yBenuuutcs (iubGO yMEHBIIUTCS) TPU
(UKCHPOBaHHBIX 3HAYCHUSIX OCTABIINXCSI?

st wero, B qanHO# paboTte, rpadvku CTPOST B JorapupMudeckoMMacirade?

[IpoaeMOHCTpHpPYiiTE BO3MOXKHOCTh npuMeHeHust cpeasl Microsoft Excel (wmu mpyroii cpempl) mis
00pabOTKHU 3KCIIEPUMEHTAIBHBIX JaHHBIX.

Ne 11 «3ydeHne CTaTUCTHUYECKUX 3aKOHOMEPHOCTEIN»

1.

~w

KakoBo pacnpenenenue qpobu no siueiikam Ha nocke ['anprona? Kakoe pacnpeneneHue aHaTOrHIHO
nanHomy B MKT?

KaxoBo pacnpezneneHue 3eKTPOHOB IO MOIYIIO CKOPOCTH B JaHHOW paboTe? UTo mpouCcXoauT mpu
M3MEHEHUH HalpsHKeHHs Hakana?

Kaxkune craTuctudeckue METOIbI MPUMEHSIOTCS B TAaHHOM padoTe?

[TpoaeMOHCTpHPYIiTE BO3MOXKHOCTh puMeHeHHs: cpeabl Microsoft Excel (wmu apyroit cpeasr) mis
00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

Ne 14 «Onpenenenue mokasarens agunadatsl MmeTogoM Kinemana u Jlezopmar

1.
2.
3.
4.

5.

OOBACHUTE XOJT IKCIIEPUMEHTA U PE3YJIBTAThI pacueTa.

Ha3zoute nporiecchl, IPOUCXOASIINE C Ta30M, B X0/€ IKCTIEPUMEHTa M N300pa3uTe uxX rpad)uiecKku.
3anuiinTe ypaBHEHUS JUIS BbIBOIA (hOPMYJIbI ITOKA3aTEIIs afqradaThl.

ITpoaeMOHCTpUpY#iTE BO3MOXKHOCTL MpuMeHeHus cpeapl Microsoft Excel (vmu mpyroit cpenst) mist
00pabOTKM IKCIIEPUMEHTAIBHBIX JTaHHBIX.

Kak B nanHO# paboTe MUHUMH3UPYETCS OIPEITHOCTh 3KCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 21 «HCCJ’IGI{OB&HI/IG QJICKTPOCTATUYCCKOI'O MOJId ¢ TIOMOLIBIO 30HAa»

1.

2.

Yro Takoe HaNpsDKEHHOCTh 3JekTpudeckoro noist? Kak rpaduuecku mpeicTaBuTh pacrpejieieHue
HaNpsHDKEHHOCTH B Pa3HBIX TOYKAX AJIEKTPUYECKOro MOJIsl B JaHHOU pabote?

Yro Takoe moTeHIMaN 3JeKTpocraThdeckoro nois? Kak rpaduuecku mpencTaBUTh paclpesieneHue
MOTEHIIaNIa B Pa3HBIX TOYKAX JIEKTPUYECKOrO MOJIs B JaHHOH pabdore?

Uemy paBHa paOoTa IO MEPEMEIICHUIO 3apsjia BJOJb SKBUIOTCHIMAILHOW IOBEPXHOCTH M IIO
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3aMKHYTOMY KOHTYpPY, OIPaHMYEHHOMY YYacTKaMd CHJIOBBIX M 3KBHUIIOTEHIMAJbHBIX JIMHUN?
Beruucnute paboTy MO MepeMelIeHHIo 3apsiia 1Mo 3aJaHHON TPaeKTOPHH.

Kak uM3MEHHTCS KapTHHA CHUIOBBIX M AKBUIIOTCHLUHUAIBHBIX JUHUN NPHU YBEJINYECHUH (YMEHBIICHUM)
HaNpsDKEHHOCTH MEKAY JIEKTPOoAaMu?

Ne 24 «Pacmnpenue npenena u3MepeHus: aMIepMeTpa OCTOSTHHOTO TOKa

1.

2.

S

7.

KakoB mpuHOMI [OEHCTBUSL BIEKTPOM3MEPHUTENBHBIX NPUOOPOB  MAarHUTORJIEKTPUYECKOTO H
3JIEKTPOMAarHUTHOT'O THIIA, IPUMEHAEMBI B TaHHOH padore?

Uro Ha3pIBalOT TOKOM IIOJHOTO OTKJIOHEHUS U  HANpsKEHHEM TIOJHOTO  OTKJIOHEHMSA
3JIEKTPOM3MEPHUTENBHOr0 Iprudopa’?

KakuMm 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJIBTMETP B 3JICKTPUUECKYIO LIEIb IS U3MEPEHHUs TOKA U
HanpspkeHus? [IporeMoHCTpUpyHiTe HABBIKH BKIIIOUEHHS 3THX TPUOOPOB B SJEKTPHUYECKYIO IICTIb.
Uro Takoe mryHT? JJis gero u kak oH ucnoiasizyetcs? [IpoaeMoHCTpUpyiTe UCIIOIb30BaHHE IIIYHTA.
Uro Takoe mobaBouHOe comportuBieHue? [ yero u kak oHO ucnonb3yercsa? [IpogemoHCcTpupyiiTe
UCTIOJIb30BaHKE 100aBOYHOTO COMPOTUBIICHHS.

[IponeMoHCTpHpYiiTe BO3MOXKHOCTh npuMeHeHus: cpensl Microsoft Excel (wmu apyroii cpembl) st
00pabOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX.

Kak B maHHO# paboTe MUHUMHU3HPYETCS MOTPEIIHOCTh 3KCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 28 «Omnpenenenne HHAYKTUBHOCTH KaTYIIKH M MAarHUTHOM MIPOHULIAEMOCTH ()eppOMAarHUTHOTO TeIay

1. Kakwe npuOOpsl NPUMEHSUIMCh B JTaHHOH paboTe Ui ONpeleiHs MapaMeTpOB IIOCTOSHHOTO H
MEPEeMEHHOT0 TOoKa?

2. Tlomyuure Gpopmyiy Asisi pacueTa MOJTHOTO COMPOTHBIICHHUS 1IETTH IEPEMEHHOTO TOKA, UCIIOIB3yeMOi B
JaHHOM paboTe (MM MpeCTaBICHHON NPenoaaBaTesieM).

3. Kak ompenensuiach WHIYKTUBHOCTh KATYIIKU B JIaHHOHM pabore? Kakum emie croco0oOM MOXKHO
OTIPEJICNIUTh UHIAYKTHBHOCTD?

4. TlponeMoHCTpUpYHTE BO3MOKHOCTH npuMeHeHHs: cpeabl Microsoft Excel (wm apyroit cpens) mis
00pabOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX.

10 cemecTp

Ne 32 «Onpenesnenune panuyca KpUBU3HBI JIMH3BI U ITOJIOCKHI IPOITYCKAHUS CBETOQHIIBTPA € TIOMOIIBIO
koJen HeroToHay
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o NS

Kak o0bsicHsieTcs nosiBiieHue konel HeroTtona?

[MomyuuTe GopmyIbl s pacuera paJuyCcoB TEMHBIX M CBETJIBIX Konen HetoToHa.
[Monyunre GopMymny ams OnpeeeHus paanyca KpUBU3HBI JIMH3BL.

Kak B jaHHOM paboTe MUHUMH3UPYETCSI MOTPEIIHOCT KCIIEPUMEHTANBHBIX TAHHBIX ?

Ne 34 «Onpenesnenne IMHBI CBETOBOW BOJHBI U XapaKTEPUCTHUK JU(PPAKIIMOHHON PEeISTKI

1.
2.

3.
4.

KaxoBbI mapamMeTpsl 1 XapaKTePUCTHKH TUGPAKITHOHHON PEIIETKH, TPUMEHIEMOH B SKCIIEPUMEHTE?
[onyunte dopmyny aist onpenenaeHus JJIMHBI CBETOBON BOJHBI U Audpakiuy Ha AU(PaKLIHOHHON
pelIeTKe.

KakoBo npakTuueckoe NpuMeHeHHEe ANPPAKLINOHHBIX PELIETOK?

Kak B manHO# paboTe MUHUMHU3HPYETCS IOTPEIIHOCTh 3KCIIEPUMEHTANbHBIX TaHHBIX ?

Ne 35 «Onpenenenue KOHLIEHTPAIIUU PACTBOPOB caxapa U MOCTOSIHHOM BpallleHUs»

1.
2.
3.
4.

Ha ocHoOBe kakoro sIBIEHUs ONPEesIeTCs] KOHIEHTpalUs pacTBOpa caxapa B JaHHOM JKCIIEPUMEHTE?
ITosicHuTE YCTPOMCTBO M MPUHLMI JE€HCTBHS TpU3Mbl Hukous

ITosicHuTE YCTPOMCTBO M IPUHLIMII IEHCTBUS [TOJyTEHEBOTO CaXxapuMeTpa

Kak B maHHO# paboTe MUHUMHU3HPYETCS MOTPEIIHOCT 3KCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 36 «CHsTHE BOTBTAMIIEPHBIX XapaKTepUCTUK (POTOIIEMEHTA 1 OTIPE/IIIEHHE €r0 YyBCTBHTEIEHOCTH

grwbdE

[Ipoananu3upyiite ony4eHHbIe B JabopaTopHoii padbore BAX

Kak onpenesnsercsa nocrosiHaas [lnanka B JTaHHOM SKciepuMeHTe?

Kak B manHO# paboTe MUHUMH3UPYETCS TOTPEITHOCTD SKCIIEPUMEHTANbHBIX JAHHBIX ?

Kak B manHO#M paboTe paccUUTHIBA€TCS MOTPEUTHOCTH ONpeeseHus TocTossHHOM [Tnanka?
[IponeMoHCTpHpYiiTe BO3MOKHOCTH puMeHeHus: cpensl Microsoft Excel (wmm apyroii cpempr) st
00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX.

Ne 41 «MccnenoBanne Bo30yXKIE€HHS aTOMOB Ta3a»

1.
2.
3.

4.

OOBscHUTE MPUHLIMT OTIpeIesIeH s BO30YKICHHBIX COCTOSIHUM aTOMOB ra3a B SKCIIEpUMEHTE?
[NosicanTte puHIUT pabOTHI SIEKTPOHHOM JTAMITHI

B xakom anana3oHe 3JIeKTPOMAarHUTHBIX BOJH JIEXKHUT M3JIy4eHHE BO30YKIEHHBIX aTOMOB [1apOB PTYTH
U ouemy?

Kak B maHHOM 3KCIIEpHMEHTE OMpeeNnseTcsl 00JacTh JIOKAJIM3AINH AIEKTPOHA M KaK IMOTyYeHHBIE
JTAHHBIE COTJIACYIOTCS C TEOPETUYECKIMH MPEITOChUTKaMuU ?
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Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEI BO30YKICHHBIX COCTOSHUI aTOMa BOJOPOIa»

1. TlosicHUTE yCTPOWCTBO M MPHUHIUT PaOOTHI CIIEKTPOCKOTIA, UCTIOIB3yEeMOTO B TAHHOW paboTe

2. Ilomyuure GopMyiTy U OTIPEETHHUS TJIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHHI aTroMa
BOJIOPOJIA U IPYTHUX BOAOPOIOIIOIO0OHBIX aTOMOB

3. Urto Ha3bIBaeTCs rpagyUpOBOYHBIM IpaQUKOM?

4. TIpomeMOHCTPUPYHTE BO3MOKHOCTH mpuMeHeHus cpeabl Microsoft Excel (wnmm apyroit cpensr) mis
00pabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX

Ne 51  «M3ydeHne 3aKkOHOMEPHOCTEH a-pacnana»

Yrto Takoe aKTUBHOCTh PAJIMOAKTUBHOIO 3JIEMEHTA, €€ BEIYMCICHUE U €ANHULIBI H3MEPEHUSL.

B uem coctout 3akon ['eitrepa - Herromna?

Kax o1ieHUTH HEPTHIO ¢ - YACTUILIBI?

YerpoiicTBo U mpuHIHI paboThl cueTdrka I eiirepa-Mroiepa.

[TponeMoHCTpHpYiiTe BO3MOKHOCTh NpuMeHeHus: cpensl Microsoft Excel (wmu apyroii cpembl) st
00pabOTKHU 3KCIIEPUMEHTATIBLHBIX JTAHHBIX

arwbdE

Ne 53 «Omnpenenenre MaKCUMAJIbHOW SHEPTHHU [3-4acTHIl U UICHTU(DUKAIMS PAIHOAKTHBHBIX MPENapaToBy

1. Kakue u3BecTHBI Pa3HOBUAHOCTHU OeTa-pacmana? Kakas u3 HUX HCCIIeyeTcs B TaHHOM dKCIIEpUMEHTE?

2. B kakux nuamna3oHax HaXOJSTCs MEPHOJIbI OJIypacaga U SHEPruH OeTa- pacaia mpUpPOTHBIX
PATMOHYKITUIOB?

3. KakoBbl OCHOBHBIE OCOOEHHOCTH B3aUMOAEUCTBHUS OETa-4aCTUL] C BELIECTBOM?

4. TIponeMOHCTpUPYHTE BO3MOXKHOCTh puMeHeHus cpeapl Microsoft Excel (wu npyroit cpebr) s
00pabOTKHN IKCIIEPUMEHTATIBHBIX JTAHHBIX

IIK2:CnocobeH Ha 0CHOBe COBpPeMEHHBIX TEXHOJIOTHI pa3padaThIBAaTh U PeAIN30BBIBATH MeTOANYECKOe o0ecneyeHne y4eOHbIX (PM3HYeCKUX THUCHUTLINH

[K-2.1

AHanu3upyeT akTyaabHbIN
YPOBEHB MOATOTOBKU
oOyuaronmxcs no (GU3NIeCKuM
JTUCIUILTAHAM, OTIPEAETISET 30HYy
uX ONMMKafILero pa3BUTHs

Ilepeyenb TeopeTHYECKHX BONPOCOB K 334eTy ( 9 cemecTp):

1. Kusemaruka MOCTYIaTENbHOTO ABMKEHHS. IIOHATHE paJUyC-BEKTOPa, CKOPOCTH U YCKOPEHHS.
Havaneusie ycnoswust. [Ipsimas u o6paTHas 3a1a4i MEXaHHUKH.

2. JIBWKeHHE 1O OKPYXKHOCTH. YTOJI TOBOPOTa, YIrioBas CKOPOCTb M YIJIOBOE yckopeHue. CBs3b

YTJIOBBIX U JIMHEWHBIX BEJTUYMH.

3. Kpuponuneiinoe npmkenne. TaHreHIManbHOE ¥ HOPMaIbHOE ycKopeHue. ITonHoe yckopenue. Yron

MEXY CKOPOCTBIO U YCKOPEHHUEM.
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4. WuepumanbHble cucTeMbl otcyeTa. [IoHATHE CHITBI, MAacChl M UMITYITbca. OCHOBHO# 3aKOH THHAMHKA
MOCTYNATEIbHOTO ABMKEHUS.

5. MoOMeHT WMITyJIbCa W MOMEHT CHJIBI OTHOCHTENBHO TOYKH. OCHOBHOE ypaBHCHHE IHHAMUKH
BpAaIllaTeNbHOTO IBUKEHHUSL.

6. Bpaienue BOKpYT HEMOBUKHON OcH. MOMEHT uHepiuu. Pacuer MOMEHTOB HHEPIIUH TIPOCTHIX TEI.
Teopema Illteitnepa.

7. 3aKoHBI COXpaHEHUS B MEXaHHMKE. 3aMKHYTas CHCTeMa. 3aKOHBI COXPAHCHUS MMITYJIbCa B MOMEHTA
HUMITyJIbCa.

8. Pa6ora u MomHOCTh. KHHETHYECKAS SHEPTHs TOCTYIIATEIBHOTO U BPALIATEIBHOTO IBIKCHUSL.

9. KoucepsaruBubie cuiibl. [loTeHIHMaNbHAS SHEPrUs. 3aKOH COXPAHEHHWs MOJHOW MEXaHUYECKOM
SHEPIUH.

10. [Ba cmocoba ormucanus B3aUMOACHCTBHSL. [[BIDKEHHE YaCTHIIBI B OJTHOMEPHOM CTAIIHOHAPHOM IIOJIE.
CBs13b MEXTy CHJION U MOTECHITUATBHOU SHEPTHEH.

11. Tapmonmveckne KoneOaHus. AMIUIMTYOa, YacToTa, HadanbHas (Qasa. MareMaTHdecKuil wu
¢bu3nuecKuil MasITHUK. DHEPrusi TApMOHUYECKUX KOJICOaHHH.

12. 3aryxarouue kosnebanus. XapaKTepUCTUKU 3aTyXaHusl. DHEPrHs 3aTyXaloMUX KOJeOaHuii.

13. OGmiee nonsiTHe O BOJNHAX. XapaKTEePHCTUKH Oeryieil BOJIHBI. BoNHOBOE ypaBHEHHE ILIOCKOM
BOJIHBI.

14. Hanoxenwue ynpyrux BosH. CTostyasi BoJiHa 1 ee ocobenHocTH. Konebanne HaTsIHYTOM CTPYHBI.

15. Tlocrynarel DiiHiTelina. 3amesyienne BpeMenu. JIOpEHIIEBO COKpaIlleHHE JIMHBL. PeaTHBICTCKIE
MHBapuaHThl. IHTEpBal.

16. PensituBucTcKuii uMITyJibC. CBSI3b MAcChl, SHEPTMU M UMITYJICA YACTHIIbI. JHEPIHs TOKOS. 3aKOHbI
COXPAaHEHUs NPHU PEIATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. MUKPOCOCTOSIHEE U MaKPOCOCTOSIHUE cucTeMbl. CTaTHCcTHIeCKHi 1o1xo1. [ToHsTHe
BEPOATHOCTHU U CPEHEN BEINYHMHEI.

18. ®yukumst pacnpejeneHus CIyYailHOW BEIMYMHBI PacrpeneieHne MOJEKYNI MO POEKIHIM
CKOpPOCTEH.

19. Pacnpesenenue MOJEKYl IO MOAYTI0 CKopoctH. Haubonee BeposiTHAs, CpemHss W
CpeIHEKBapaTU4Has CKOPOCTH.

20. Mouenb uaeansHOro rasa. JlaBieHue U TEMIEPATypa ¢ TOYKH 3PEHUS MOJIEKYJISPHO-KHHETHYECKOM
TEOpUH. YpaBHEHHE COCTOSIHUAA UACATBHOIO Ia3a.

21. PacnpeseneHre MOJIEKYJ HIEATHHOO rasa Mo BHICOTE B IMOJIE TsHKECTH 3emun. Bapomerpuyeckast
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¢dopmyna.
22. TlousaTHe cTeneHeil cBoOOaBI MONIEKYIBl. TeopeMa O paBHOpACHPENETIEHHH SHEPTHU TI0 CTENEHIM
CBOOO/IBL.

23. BHyTpeHHsIst SHEprust Kak (yHKIMSI COCTOSIHUS CHCTEMBL. [lepBoe HaYano TepMOIHHAMUKH.
24. Pa6ora kak QyHKIHs porecca. M30XopuuecKuii, H300apuuecKuii 1 H30TEPMHUYECKHUIA TPOIECCHI.

25. TloHsATHE TEIIOEMKOCTH. TEIUIOEMKOCTh TIPH H30XOPHYECKOM M HM300apHUYECKOM MPOIECcCax.
ITocTostuHas anradaThl.

26. AnmaGatmyeckmii mporecc. IlepBoe Hayaao TEPMOIMHAMHUKH JUIsl aauabaTHYeCKOro Mporecca.
VYpaBuenue [lyaccona.

27. uknnueckuii npouecc. KoapuuumenT nosie3Horo AeicTBUs TEIUIOBOM MallvHbl. BTopoe Hauaso
tepmoauHamuku. GopmynupoBku Knaysuyca u Kenbpuna.

28. TIpobiiema HEOOPaTMMOCTH TEIIOBBIX IMPOLIECCOB. DHTPOINMUS CHCTEMBI M €€ CBOMCTBa. Teopema
HepHncra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMHKH. DHTPOIHS HACATbHOrO raza. M3MeHeHHe SHTPONUH IMpPH
M30IIPOLIECCaAX.

30. IMukx Kapuo. Teopema Kapuo. Tepmoaunamuueckast 1kajia temieparyp. TpoiiHas TouKa BOJIbI KaK
pernepHas TOUKa.

31. Craructuueckuii Bec Makpococtosiausi. CyTh HeoOpaTumMocTi. CTaTHCTHYECKUHA CMBICI SHTPOIIUH.
®opmyna bosbrmana.

32. T'paHuIipl MPUMEHMMOCTH MOJIEIH HICAIbHOTO Ta3a. YpaBHeHwe Bau-nmep-Baambca. M3orepmbl
peanbHOro rasa.

33. Cusbl B3aMMOJEHCTBHS B IPUPOJE. DJIEKTpocTaTuueckoe nojse. 3akon Kysnona. HampsokeHHOCTS
ANEKTPOCTATHIECKOTO outst. [[prHIUTT Cyneprno3uium.
34. Cunosble munu. ITOTOK BEKTOPa HAPSHKEHHOCTH JIEKTpocTaTuueckoro moss. Teopema aycca.

35. Tlorenmain. TeopeMa 0 HUPKYJISIMU BEKTOPA HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOrO moist. CBA3b
MEXYy HaIPSKEHHOCTBIO U ITOTEHIUAIIOM.

36. DnexrpoemkocTs. Konnencaropsl. CoeMHEHNE KOHAEHCATOPOB. DHEPIUsl KOHJEHCATOpA. DHEPrUs
AIIEKTPUIECKOTO MOJISL.

37. Dnextpuueckuii TOK. I[DIOTHOCTH TOKAa. YpaBHeHHE HempepblBHOCTH. 3akoH Oma B
nuddepeHnnanbHOR Gopme.

38. Comnporusnenue npoBoaHukoB. CroponHue cuibl. 3akon  OMa B HHTErpaibHOU hopme.

39. Tpasuna Kupxroda nyist pacuera pa3BeTBICHHBIX neneil. MorHocTs Toka. 3akon Jxoyisi-Jlenna.
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40. Enunast mpupoja 3JIEKTPUYECKOr0 W MarHuTHOro mojst. Iose mBuskymierocst 3apsina. [IpuHImI
CyHepIo3UulIui MarHuTHBIX noJiei. 3akon buo-Casapa.

41. TIoToOK W UUPKYJIALMSA BEKTOpa WMHAYKIMA MarHuTHOro mojst. Teopema ['aycca m Teopema o
UUAPKYJISIIAH.

42. Cuna Jlopenna. Cuaa Amrepa.

43. 3akoH snekTpoMarauTHON HHIyKIMU Dapanes. [Ipasuio Jlenna. BuxpeBoe aiekTpryeckoe mose.
44, sBnenne caMOMHAYKIMU. MHIYKTHBHOCTD. DHEPrHsi KOHTYpPaA C TOKOM. DHEPIUsi MATHUTHOT'O ITOJIS.
45. DnexTprueckoe Tolie B BemecTse. [loaspusanus IudaekTpruKa. BeKTop 2JIeKTpHIecKOro CMEIEHH .
JusnexTpuueckas IpOHULAEMOCTh BEILIECTBA.

46. MarautHoe 1oJje B BemecTse. HaMarHMueHHOCTb. HanpsbkeHHOCTh MarHUTHOTO ToJisl. MarHuTHas
MPOHULIAEMOCTh BelecTBa. deppoMarHeTuku.

IlepeyeHb BONPOCOB K 324€TY (10 cevecrp):
1. TIlpenckaszaHue CylieCTBOBaHHUs SJIEKTPOMArHUTHBIX BOJIH.
2. DiekTpoMarHWTHBIE BOJHBL. BoaHOBoe ypaBHeHHe. CBOWCTBA AIEKTPOMArHUTHBIX BOJH.
3. Ilmockast »IEeKTpOMarHHTHAas BOJHA W €€ OCHOBHBIE XapaKTEPHCTHKH. JHEPrus M HMITYJIbC
AJIEKTPOMArHUTHOM BOJIHEI.
4. EcTecTBeHHBIH U MOISIPU30BaHHBIN CBET. CTETICHD MOJISIPU3AINH JIMHEHHO MOJIIPH30BAaHHOTO CBETA.
3akoH Maioca.
5. Tonspuzamus mpu OTpaXeHWH W TIPEIOMIICHWH CBETa HA TPAHMIIE pa3liena IUAJIEKTPUKOB. YTOI
Bproctepa. J[BoliHOE JTyuenpenoMIIeHuE.
6. CrnocoOsblI moJsipu3aIu ecTeCTBEHHOTo cBeta. [Ipu3ma Hukons. Bpanienue miockocTd NoJsipu3auu
CBETAa NPU MPOXOXKJICHUN Yepe3 ONTHUECKH aKTUBHYIO CpPEJTy.
7. lllxama snekTpoMarHUTHBIX BojH. OcoOeHHOCTH onTHYeckoro aAuamnasoHa. [lokasarenb
TIPEIOMIICHHS CPEIbI.
8. Korepentnsie BosHbl. MHTepdepeHius cBeroBbix BoiH. Clio)KeHHE WHTEHCHBHOCTEH B cliiydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHuH.
9. Onruueckas pazHocTh Xxoga. CBA3b ONTHYECKON Pa3HOCTU XO0/1a ABYX BOJIH C Pa3HOCTHIO (a3 MEKAY
HUMH. Y CJIOBUSI MAKCUMYMa U MUHAMYMa.
10. Cxewma OHra ans HabmoaeHust naTepdepeHIuy. BpemenHas u mpocTpaHCTBeHHAs! KOT€PEHTHOCTb.
11. Hurepdepenuus B ToHKUX miieHkax. Habmronenue konen HploToHa B OTpaskeHHOM M IPOXOSILIEM
CBETe.
12. Slnenue nmudpakiun. Judpakius Openens u @paynrodepa. Ipuniun [toiirenca-Openers.
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13. Judpakius dpenens Ha KpyrioMm oTBepcTvH. 30HbI DpeHens. ['padudecknii MeTon ciokeHUs
AMILTUTYI.

14. Indpakuus @Dpayrrodepa Ha y3K0M nUpaAMonuHEHHON mienn. [udpakmuoHHas pemeTka Kak
COBOKYITHOCTh KOHEYHOI'O YHCJIA ILEJIEH.

15. Tennooe nznyuenue tena. 3akoH Credana-bonpimana. 3akon cmemenust Buna. 'unotesa [Tnanka.
16. ®ororddexr. 3akonsr Ctonerosa. opmysa DUHIITEHHA.

17. ®oronsl. [laBnenne ceeta. KopmycKysipHO-BOJIHOBOW JyaH3M CBETA.

18. Paccesnue dhoToHa Ha cBOOOAHOM 3ekTpoHe. Popmyra KommToHa.

19. BonHoBble cBoiicTBa uactul. [lnuHa BomHBI A€ bpoiins. DkcrnepuMeHTanbHbIE TOATBEP:KACHUS
runoTessl e bpoitns.

20. Ipuamun HeompenenenHoctu. CooTHOIIeHHWE HeompeneneHHocTed ['eitzenbepra. OcobeHHOCTH
MpoLECCa U3MEPEHHUS B KBAHTOBOM MEXAHUKE.

21. ®usnyeckoe UCTOJKOBaHME BOJIH ¢ bpoitnsa. BomHoBas ¢yHkius u ee cBoiictBa. [lnoTHOCTH
BEPOSITHOCTU OOHAPYKEHUS YaCTULIBL.

22. OcHOBHasg 3aja4ya KBaHTOBOW MeEXaHWKU. HecranmoHapHOoe © CTalMOHApHOE YpaBHEHHE
IIpénunrepa.

23. Yacrtuma B oJHOMEPHON OECKOHEYHOH MPSIMOYTOJILHOM ITOTEHIMATBLHOU siMe. KBaHTOBaHME SHEPTHH.
CobcTBeHHBIE (YHKLUHN COCTOSHUS YaCTULIBI.

24. TlpoxoJeHHUE YaCTHUIlBI Yepe3 NOTEHIMAIbHBIA Oaphep. TyHHEIbHBIN 3 (eKT.

25. KBaHTOBBII TApMOHHYECKUH OCIHILIATOP.

26. Ilmanerapnas Mozpenb aroma. lloctynmarel bopa. KBaHTOBaHMe »Heprum BOAOPOAONOAOOHON
CUCTEMBI.

27. Wznyuenue BOAOPOIONOAOOHBIX cucTeM. CHeKTpajbHbIE cepuu aToMa Bojopoja. OOoOIieHHAs
¢dopmyna banbmepa.

28. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

29. Vpasuenue lpenunrepa s atoma Bojgopoa. KBaHToBaHre MOMeHTa UMITyiibca. [IpaBua or6opa.
30. Cmun snextpoHa. KBaHTOBBIE yKciia, ONMUCHIBAIOIIME COCTOSHUE JIEKTPOHAa B atome. KpaTHOCTb
BBIPOXICHUsI SHEpreTHUecKux ypoBHed. [Ipunnun [aymnm.

31. TlpuHIMII TOXIECTBEHHOCTH OJWHAKOBBIX 4YacTuil. bo3oHel W depmuonHbl. KBaHTOBBIC
pacrpenencHus.

32. CpobonHble 31eKTpOHBI B MeTaiie. DHeprusi @epmu. 30HHAs TEOpHS TBEPABIX TE.

33. DneKTpoIpoBOJHOCTh METAIIIOB U IOIYIPOBOTHUKOB. CBEPXIPOBOIUMOCTD.

34. Ssnenue pamauoaktuBHOCTH. OCHOBHOM 3aKOH PaJMOAaKTHBHOIO pacmana. [loctosiHHas pacriaja.
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KOMIIETCHLINU KOMIIETCHLIUU
[lepuon nonypacnana.
35. CocraB 1 xapakTepUCTUKK aToMHOTO sipa. KanensHast Mmogens. Pasmep u crinH siapa.
36. Macca u 3Heprus CBSI3H aTOMHOTO S/pa. 3aBHCHUMOCTH YIEIBHOH SHEPrHs CBSI3H OT MacCOBOI'O
gucia. O0oIoueuHass MOAEIH Aapa.
37. SnepHble peakumu. DHEPTHUsl peakuuu. Peakiuu AeJeHnst U CHHTE3a SIIep.
38. PanmmoaxTuBHBIE psnbl. OCHOBHBIE 3aKOHOMEPHOCTH Ol-M3Ty4YeHHUS sinep. JmiHa cBoOogHOTO Tpobera
OL-4aCTHII.
39. Tpwu Buna B-pacnana. DHepreTudeckuii criekTp 3-dactun. Heritpuro.
40. OcobeHHOCTH Y-u3Iy4eHus siep. [[poxoxkieHne y-KBaHTOB Yepe3 BEIIECTBO.
41. Kiaccudukanus aneMeHTapHbIX yacThil. JlenTonsl. JIeMTOHHEIN 3apsi.
Anponsl. bapronHslit 3apsi. KBapkoBast MosieIb aJpOHOB.
[K-2.2 Pemaer Ha ocHOBe coBpeMeHHBIX | [IpuMepHBIii epeyeHb NPAKTHYECKUX 3aTaHMI

00pa3oBaTeIbHBIX TEXHOIOTHI
3a71a4M 10 IUTAHUPOBAHHIO,
pa3paboTKe U peasn3aiu
NpOrpaMM Y4eOHBIX (PU3UUECKUX
JMCIHATUIAH

1 cemecTp
3apmanne 1.Touka IBUKETCA B INIOCKOCTH XOY 110 3aKOHY: X =—2t;y = 4t(l—t)- Haiitu ypaBHeHue

tpaekropun Y = f (X) w u300pasuts ee rpadudecku; BekTop ckopoct V ¥ yckopeHus d B

3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH ty, B KOTOPBII BEKTOP YCKOPEHUS & COCTaBJISET YIoi m/4 ¢

BekTopoM ckopoctd V . OTBeT: y=-x2—2x; V =-2i +4(1-2t)], a=-8], tc=0,75c.
3amanme 2. Teno Bpaiaercss BOKpYT HEMOIBUKHOM OCH 110 3aKOHY ¢ =2+4-t—2-t>. Haiitu: 1) cpennee
3HAYCHHE YIIIOBOH CKOPOCTH () 3a POMEXKYTOK BPEMEHH OT t=0 10 0CTaHOBKH; 2) yIIOBYIO CKOPOCTH

Te’a B MOMEHT BpeMeHu 1=0,25 c; 3) HopManbHOE YCKOpEHUE TOUKH, HaXOIAIIeHCS Ha pACCTOSHUU 1 M OT
OCH BpAIllEHHs B TOT 5Ke MOMEHT Bpemern. OTBeT: 2pan/c; 3 pan/c; 9 m/c’.

3aganue 3. [1lap maccoii M;=4Kr ABMKETCSA CO CKOPOCTHIO V=5 M/C ¥ CTAJIKMBAETCS C IIAPOM MacCoi M,
=6 KI, KOTOPBIH IBMXKETCS eMY HaBCTpedy co cKopocTbio V,=2 M/c. Onpenenure CKOPOCTH HIAPOB IOCIIE
yaapa. Y gap cuutaTth adCONIOTHO YIIPYTUM, MPSIMBIM U eHTpasibHeIM. OTBeT: 3,4 M/c, 3,6 m/c.

3aganue 4. Bax B BU/Ie CIJIONTHOTO IUIMHAPA Maccoit M;=10 Kr Haca’keH Ha TOPU3OHTANBHYIO ocb. Ha
MWIAHIP HAMOTaH IIHYpP, K CBOOOJHOMY KOHITy KOTOPOTO MOJBEIIeHa THPs Maccoil M,=2 kr. C Kakum
yCKOpeHueM OyJIeT OIyCcKaThCs THpPs, €CIH €€ MPeI0CTaBUuTh caMmoii cebe? OTaert: 2,8 M/c?.

3aganue 5. OnpenenuTs NEpUo, YaCTOTY U HaYallbHYIO a3y KojJeOaHUH TOUKH, ABWKYIICHCS 110
YPABHEHUIO: x = A-sinco(t+7) TAE 0=2,51 c'l, 1=0,4 ¢,A=0,02 M. KakoBa CKOpOCTb TOYKH B MOMEHT
Bpemenu 0,8 c. Oteet: T=0,8c; v=1,25 ¢t V=0,157 m/c.

3aganue 6. Haiinure 11st ra3000pa3HOro a3ora TeMIEparypy, pH KOTOPoil ckopocTsiM MoJieky vV, = 300
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M/C 1 V, = 600 M/c COOTBETCTBYIOT OJIMHAKOBBIC 3HAUCHHs PyHKINH pactpeneneaus Makcsema f(V).
Otser: 7 _ MV V) a0
4k In(v, 1V,)

3aganue 7. VneanpHbld 1ByXaTOMHBIH ra3 00beMOM 5 J1 U JaBJICHUEM 10° Ia U30XOPUYECKU HArpeiu, B
pe3yibTaTe Yero Cpeansisi KHHETHUECKasi SHEprus ero Mojiekyn ysenuuuiack ot 0,0796 5B no 0,0923 »B.
Ha cxonpko npu 3TOM U3MEHUTHCS aBieHue ra3a? B nanpHelnem raz m30TepMUUECcKy PacIMpPUIN 10
HavaJpHOTO AaBiieHUs. Onpenenure o0beM ra3a B KoHile mporecca. Oteet: yBennuurces Ha 0,16 MIla; 5,8
T
3aganue 8. Onpenenure K03 HUIUEHT TEIUTOTPOBOTHOCTH A a30Ta, eciii K0dQ(PUIIMEHT TUHAMIYECKOM
BSI3KOCTH 1) TSI HETO NpH TeX ke ycaoBusix paseH 10 mxIla-c. Orset: A=7,42 MB1/m-K.
3aganue 9. 12 r a30Ta HAXOAATCA B 3aKPBHITOM cocyze oobeMom 2 11 ipu Temrieparype 10°C. Iocne
HArpeBaHMs JaBJICHHE B COCY/IE CTaT0 paBHO 10*MM.pT.cT. Kakoe KOIMUYecTBO Temma GbLI0 COOBIIEHO ra3y
npu Harpesannn? Otset: 4,1-10% .

3aganue 10. Cmemanu Boay maccoit my=5kr npu Temmneparype T;=280 K ¢ Bozoit maccoit m,=8kr
npu Temnepatype T, =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) namMenenue AS 3HTpoOIHH,
npoucxopsmee nmpu cmemmBanann.  OtBet: 323 K; 0,3 x/[x/K.
3aganue 11. Toueunsie 3apaas! ;=10 HKn 1 0,=-20 1K1 HaxoasTcs B Bo3ayxe Ha paccrostHud 10 cm apyr
ot apyra. OnpeaenuTh HaPsHKEHHOCTH OIS B TOUKE A, yJaJIEHHOW Ha pacCTOsSHUE 6 CM OT IIEPBOTO U Ha
8 cM ot BToporo. Kak n3aMeHuTCs MoTeHIUaIbHAas SHEPT s B3aUMOJIEHCTBHS 3apsi/IOB, €CITU IIEPEMECTUTh
BTOPOH 3apsij B 3Ty Touky? Kakyro uis 3Toro Hy>KHO coBepiutTh padboty? Oteet: 37,6 kB/M; 12 MxJIx.
3ananmne 12. Tpu iockux BO3AyMIHEIX KoHAEHCaTOpa ¢ eMKOCTIMU C1=1,5MKD, C,;=7 MKkD, C3=2 Mx®D
COEIMHEHBI TIOCIIEIOBATEIHLHO U MPUCOSIMHEHBI K HICTOYHUKY TOKa. [Ipu 3TOM 3apsig BToporo
KoHzIeHcaTopa paseH 14-10™ Ku. a) Haiitu sHepruro >10ii 6atapen. 6) He OTK/II09ast HCTOYHHKA TOKA OT
OaTapen KOHJEHCATOPOB, Pa3ABUTAIOT IUIACTHHBI TPETHETO KOHACHCATOPA, YBEININBAs PACCTOSHUE
MeX1y HUMU B 2 pa3a. Halitu nameHnenue emxocty u 3apsaa 6arapeun. Oteet: 490 m/1x, 0,21 Mx®d, 0,4
MK
3anpanmne 13. JIpa sanementa (€, =1,2 B, r; =0,1 Om, £,=0,9 B, 1, = 0,3 OM) coennHEHBI OTHOMMEHHBIMHA
nosmocamu. ComnpotusieHne R coemnHUTENBEHBIX TPOBOAOB paBHO 0,2 OM. OnpeenuTh CHITy TOKA B IIETIH
| © pa3HOCTH NOTEHIMAJIOB Ha 3a)KMUMax Kaxnoro ucrounuka. Oteer: 0,5 A; 1,15 B; 1,05 B.
3ananne 14. Kpyroroii Butok pagmycom R=15,0 cM pacmonoxeH OTHOCUTEIHHO OECKOHEYHO JTMHHOTO
MPOBO/IA TaK, YTO €ro TUIOCKOCTh MapajiebHa MpoBoay. IleprnenanKymsap, BOCCTaHOBIEHHBINA Ha MPOBOJ
U3 IIEHTpa BUTKA, SBJSIETCS HOPMAJIbIO K TNIOCKOCTH BUTKA. Crila ToKa B mpoBoze |;=5A, cuna Toka B BUTKE
toku l,=1A. PaccrosiHue ot 1ieHTpa BuTKa 10 nposoaa =20 cm. Onpenennre MarHUTHYIO HHIYKITHIO B
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neHTpe BuTKa. OTBeT: Bo=06,5MK 1.

3aganue 15. [IpoBoasmuii IIIOCKHA KOHTYP, UMEIOIINH (GOpPMY OKpYKHOCTH paanyca I = 0,05 M momenieH
B OJHOPOAHOE MarHUTHOE IOJI€ TaK, YTO JTMHUU MarHUTHON MHAYKIMH HOJISI HAIPaBJIECHBI
NEPIEHIUKYISIPHO IUIOCKOCTH KOHTypa. Comnportusnenue koHtypa R =5 Om. MarautHast HHAYKLHS
Mmerstercs o 3akony B = kt, rme k= 0,2 Ta/c. Onpenenute: a) 3.1.C. HHIYKIIUH, BO3HUKAIOIIYIO B 3TOM
KOHTYpe; 0) CHITy HHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIH MPOTEUET 10 KOHTYPY 32 MEPBBIE 5 CEKYHIT
m3meHenns moist. Otset: 1,6 MB; 0,3 MA; 1,6 MKo.

3amanne 16. Karymika HaMoTaHa MeIHBIM IPOBOOM fquamerpom 0=0,2 MM ¢ obrieit miuHoi 1=314 M u
uMeeT HHAYKTUBHOCTH L=0,5 ['H. Onpenenuts conpoTUBIEHUE KaTYKH: 1) B IIeMU MOCTOSIHHOT'O TOKA; 2)
B I[ENH MepeMeHHOT0 Toka ¢ yactotoi v=50 I'm. OtBer: R=160 Om; R=224 Owm.

2 cemecTp

3ananmne 17. B onpite FOHra cTexisiHHAs TUIACTUHKA TOJIIMHON B 2 CM MOMEIIAETCS Ha ITyTH OJHOTO U3
UHTEPPEPUPYIOLINX JTydel NepHeHIuKYISIpHO J1ydy. Ha CKOIbKO MOTYT OT/IMYAThCS APYT OT Apyra
3HAYCHUS MMOKa3aTeNsl MPEIOMIICHHS B Pa3IMUHBIX MeCTaX TUIACTHHKH, YTOOBI N3MEHEHHE PAa3HOCTH X0/
OT 3TOH HEOTHOPOAHOCTH He mpeBbimano 1 Mkm? OTBeT: A<n=5- 10°.

3aganue 18. [Iydok Gemoro cBeTa majaeT HOPMaIBHO K TIOBEPXHOCTH CTEKJISTHHOW TTACTUHKA
tosHON 0=0,5 MKM, HaxosIIelcs B Bo3myxe. [TokazaTesns npenomieHus crekia n=1,5. B pe3ynbrate
WHTEepEPEHIINU HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPBIX JIEKAT B ITpejiesiaX BUIMMOTO CIIEKTpa
(o1 400 no 700 M), yennuBaeTcs npu oTpaxkeHud. Onpenenure UIMHBI 3TUX BodH. OtBeT: 0,6 Mxm4 0,43
MKM.

3aganue 19. [Tnockas BosHa (A=0,5MKM) najjaeT HOPMAIBHO Ha JUadparMy ¢ KpyriibiM OTBEPCTHEM
nuameTtpoMm 1,0 cm. Ha kakoMm paccTOSHHE OT OTBEPCTHS Ha €ro OCH J0JDKHA HaAXOJUTHCS TOUKa
HaOIroeHust, YToOB OTBEPCTHE OTKPBIBANIO: 1) oaHy 30HY Ppenento; 2) nse 30H6 Ppenensa? Otert: 50;
25 m.

3aganue 20. Haiitu HanOoIbIIKI TOPSIOK CHEKTPA IS JKEATON JIMHUU HATPHS C JJTMHON BOJIHBI A=589
HM, €CJIM TIOCTOSIHHAs TU(PpakIMOHHOM pereTky d=2MkM. CKOJIBKO BCETO MaKCUMYMOB JIaeT 9Ta
pemerka? [lox kakuM yriom ¢ HaGmoxaeTcs nocieauuit makcumym? Otser: 3; 7; 62°.

3aganue 21. /[Ba nonsipruzaropa pacrojoXKeHbI TaK, YTO YTOJ MEKAY X TUIOCKOCTAMU MPOIYCKaHUS
paBen 25°. OnpenenuTs, BO CKOIBKO Pa3 yMEHbIIMTCS HHTEHCHBHOCTb €CTECTBEHHOTO CBETA TP
npoxoskaeHun: 1) yepes onuH (epBbIi) moJsipu3aTop, 2) uepes oba nonspusatopa. Koadpduument
MIOTJIONICHUS cBeTa B mossipuzaTope pased 0,08. Otrer: 2,17; 2,88.

3ananne 22. Yeproe teno nmeet remnepatypy 3 kK. [lpn oxnmaxaennn Teina IjuHa BOJIHEI,
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MIPUXOIAIIASICS HA MAKCUMYM H3JTy9aTeIbHON CIIOCOOHOCTH, M3MEHHIIACh Ha 8 MKM. Jlo Kakoit
TeMIepartypsl oxiaauiock Teno? Otset: 323K.

3ananue 23. Y3kuii My40K MOHOXPOMAaTHYECKOTO PEHTI€HOBCKOI0 M3IyUCHNUS MafaeT Ha PacCenBaroLiee
BeecTBo. [Ty 9TOM JUTHHA BOJHEI H3/IyHeH s, paccesHuoro mox yraamu 60° i 120°, ormiraarorest apyr ot
nIpyra B 2 pa3a. Cunrasi, 4TO paccesHue MPOUCXOJUT Ha CBOOOIHBIX 3JIEKTPOHAX, HAUTH JUTMHY BOJIHBI
najaromiero u3nydenus. Oteet: 1,2 mM.

3aganue 24. Kpacnas rpaanna  ¢doroaddexra s HEKOTOpOro Meraiia paBHa 275 am. Haiitu: 1)
paboTy BbIXOJa 3JIEKTPOHA U3 3TOTO METaja, 2) MAKCUMAJIbHYIO CKOPOCTh JIEKTPOHOB, BHIPHIBAEMBIX U3
3TOTr0 MeTaJlila CBETOM ¢ AIMHOM BoaH 180 HM, 3) MakCUMaJIbHYI0 KHHETHYECKYIO SHEPTHIO 3TUX
anekTpoHoB. OTBeT: 4,525B; 9,1-105 m/c; 2,383B.

3aganue 25. DnekTpoH oOnagaeT kuaeTndeckoi aueprueit 30 3B. OnpenenuTs 1eOpOIeBCKYIO JITHHY
BOJIHBI 2JIEKTpoHA. Bo CKONBKO  pa3 u3MEHUTCS 3Ta JIMHA BOJIHBL, €CJIM KHHETHYECKask SHePIUus
ymenbiutcs Ha 20%? OTBeT: 2,210 w; 1,12.

3aganue 26. [Ipy 1BMXEHUN 9aCTUIIBI BJOJH OCH X CKOPOCTh €€ MOXKET OBITh OTIpe/ielieHa C TOYHOCTHIO
(omm6Ko#) 10 1 cm/c. HaliTi HeonpeeIeHHOCTh KOOPAWHATHI, €CIIN YaCTUIEH sBIIseTCs: 1) 3NIeKTPOH, 2)
npoGuHKa Maccoii 0,1r. Otset: 0,01m; 10%8m.

3aganue 27. Yactuna HaxoquTcs B OECKOHEYHO TITyOOKOH OJTHOMEPHOH MOTEHIMATLHON UMest
MHUHHMMAaJIbHYIO 3Hepruto. KakoBa BeposTHOCTb 0OHApYKEHHUS YACTHLBI B cpeiHel TpeTH ssmbl? OTBeT:
0,609.

3apganue 28. OnpeaenuTs AIMHY BOJHBI, COOTBETCTBYIOLIYIO TpeThel InHuK cepun banbmepa: 1) B
CIEKTpE U3IYYEeHUH BOIOpOoa, 2) B crekrpe m3nmyuenus nona resmsi. Oteet: 434um, 109HM.

210p;
3ananue 29. Onpeznenute NepHo IOTypaciajia ¥ Ha4albHYIO aKTHBHOCTh BUCMYTa ‘4, Bl , ecin

M3BECTHO, YTO BUCMYT Maccoit M = 1 r, BeiOpacsiBaet 4,58-10"° f — wacrtniy 3a 1 cexyHay. Bo ckonbko pa3
M3MEHHUTCS aKTUBHOCTH 3a Mecsn? OTBeT: 5 cyTok; 64 pasa.
3aganue 30. SAnpo Geprimsa-7 f-paguoakTuBHO 1o cxeme K-3axBara. 3anucats peakuuto. Kakue
YaCTHUIBI IIPH 3TOM 00pa30BaUCh?

3aganue 31. BeruucnuTs B a.e.M. Maccy sAapa °C, y KOTOPOro SHEPIHsl CBA3H Ha OJIWH HYKJIOH
paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3aganue 32. ConHeuHas TOCTOSHHAS A7 3eMiH (3HEPTHS COTHEUHOTO M3ITyUeHHs], TAAar0mIero B
/IMHAITY BPEMEHH Ha CIMHUILY IUTOMA/IM B EPICH/INKYISPHOM HanpaBiennn) pasaa 1370 Jix/c-m’,
Onupaschk Ha 3Ty BEIHYMHY, HAINTE, CKOJIBKO MO MAacCe BOJOPO/a BHITOPAET €KECEKYHIHO BHYTPHU
COJTHIIA, €CJTH U3BECTHO, YTO HCTOYHUKOM PHEPTUH COJHIIA SBISIETCA CHHTE3 YETHIPEX SAep BOAOPOIA C
oOpa3zoBanueM siapa reaus-4. Orser: 630 MiIH.T/C.
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IK-2.3

OcymiecTBiseT KOHTPOIh
Pe3yIbTAaTOB OOYUYEHHUS YUAIHXCSI
10 (PU3NIECKUM JAUCIUTUTMHAM

IIpuMepHbIii NepeyeHb BONPOCOB M 331aHU 0 NPAKTHYECKUM 3aHATHAM
9 cemecTp
Ne 1 «IIpumeHeHne 3aKOHOB COXPAHEHUS 7Sl ONIPEAEIICHNS CKOPOCTH IOJIETA ITyJIH»

6.

10.

11.

IlpuBeauTe mpuMepsl CHJI, AAOLUIMX pasHble BUAbI MOTEHIMANbHOW s3Hepruu. Kakme u3 Hux
MPUCYTCTBYIOT B JaHHO#H pabote? M300pa3ure cxeMy SKCIEPUMEHTAILHON YCTAHOBKU U YKAXKUTE Ha
Hel CUJIBL, IEUCTBYIONINE Ha BCE TeJla, BXOASIIUE B CUCTEMY, B KaX/IbIi MOMEHT BPEMEHHU.

Kakve BenW4YMHBI MMEIH KUHETHUYECKas: M NOTCHLUUAIbHAsl DHEPTUsl CHUCTEMbl «IIyJsS+MAasTHUK» B
pasnuuHble MOMEHTHI omblTa? IlpencTaBpTe cXeMy H3MEHEHMs] KHHETHYECKOW M MOTEHIHUAIBHOM
SHEPTUH CUCTEMBI.

i KakuX MOMEHTOB BPEMEHU B JAaHHOM 3KCICPUMEHTE MOYKHO NPHMEHSTH 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPIuH, a A1 KaKuX Helb3sl 1 nouemy? Cxema.

Jns Kakux MOMEHTOB BPEMEHH B JaHHOM S3KCIIEPHUMEHTE MOXKHO NMPUMEHSTHh 3aKOH COXpaHEeHHs
UMITyJIbCa, a JAJIs KaKUX Hemb3s U nouemy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHUs MoyryuuTe (GopMyIly Ul pacdeTra CKOPOCTH MOJeTa IyJd B JaHHOU
paborte.

Kak npowusBoantcst 00paboTKa IKCIIEpUMEHTAIBHBIX JaHHBIX B JIAaHHOHM pabote. Kak ompenensercs
JOBEPUTEJIbHBI HMHTEPBal CKOPOCTH M CPEINHSS KBaJpaTH4ecKas IOTPELIHOCTb OTKIOHEHHS
MasTHUKA?

Ne 4 ((I/ICCJ'Ie,HOBaHI/Ie BpAaaTeJIbHOIO ABMKCHHUS TBEPAOT'O TEJIa BOKPYT HGHOHBH)KHOﬁ ocn»

2.

7.

10.

11.

12.

KakoB xapakTep 3aBUCHMOCTH MOMEHTA HHEPLIMU OT PacCTOSHUS, HA KOTOPOM HaXOJIUTCS TEJIO OT OCH
Bpaienusn? B nannoii padore. [loctpoliTe rpaduk 3TN 3aBUCUMOCTH.
Kax skcriepuMeHTaNbHO OpeiesieTes MOMEHT WHEPINH TeJla B JaHHOU TabopatopHo padboTte?
Kakue 3aK0HBI COXpaHEHHsI IPUMEHSIOTCS TSI BEIBOA pacdeTHBIX popmyn? [lomyunre dpopmyny s
pacuera MOMEHTa HHEPIIMU MasTHHKA.
KakoBa 3aBHCUMOCTbH YTJIOBOTO YCKOPEHHS TeJla OT MOMEHTA IMPUIIOKEHHBIX K HEMY CHJI 1 MOMEHTA
uHepuu Tena? [loctpoiite rpaduk gaHHON 3aBHCUMOCTH

Kak Ha mastHuke OGepOeka MOTyT OBITh OINpeJiesieHbl YII0BOE YCKOPEHHE, MOMEHT JeHCTBYOLINX
CHJI 1 MOMEHT MHEPIHH?
Kak B pmaHHOH paboTe pacCUMTHIBAETCSl MOTPEIIHOCTh ONpENEICHUs] MOMEHTa HWHEPIHU Tena
OTHOCHUTENFHO IPOU3BOJILHON OCH BpalleHus?
[IpoaeMOHCTpHpPYiiTe BO3MOXKHOCTh npuMeHeHus: cpensl Microsoft Excel (wmu apyroii cpempr) st
00pabOTKM IKCIIEPHUMEHTALHBIX JTAHHBIX.
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Ne 5 «OnpeneneHre XapakTepUCTHK 3aTyXarOIIUX KOJeOaHUH (PU3NIECKOTO MasITHUKA

8.

9.

10.
11.

12.

13.
14.

[Touemy koneOaHMsI MasTHUKA B JaHHOH paboTe OyayT 3aTyXaroIIMMH, Ja)Ke MPU BBIKIIOYEHHOM
AIEKTPOMAarHuTe?

SanuimTe YpaBHCHUA 3aTyXarOMMUX U HE3ATYyXar0IIUX KOJIC63HI/II>1, CpaBHUTC UX.

Kak ammnuryna 3aTyxaromux KoieOaHuii 3aBUCUT OT BpEeMEHH U OT YKciia KoneOaHuii?

KakoB (¢u3mueckuii CMBICII BENMYMH IMPUMEHHUTENHFHO K JaHHOM paboTe: HayalbHas aMIUIATYHAA
KoneOaHWii, HavanmpHas ¢a3a KoJieOaHWid, KPYroBas dYacToTa KoJieOaHWH, MephoJ] KOJeOaHWid,
KOO(PQUIMEHT 3aTyXaHus, BpeMs pellakcalluu, JorapuMHuyYecKud JACKpEMEHT 3aTyXaHWus,
nmobportHocTs. Kak oHn MenstroTest ¢ poctom U?

Kak MeHsrOTCS XapaKTepUCTUKH 3aTyXaloMuX KojeOaHWi HadalbHas aMIUTUTyda KOJeOaHHH,
HavanbHas (aza KojeOaHWH, KpyroBas dYacToTa KoyieOaHui, mepuoxa KojeOaHWi, KOd(QQHUIMEHT
3aTyXaHus, BpeMs pellakcalluy, JJorapuhMUICeCKHI IEKPEMEHT 3aTyXaHusl, JOOPOTHOCTh €CJIA OJTUH U3
napaMeTpoB JaHHOTO ¢u3udeckoro Masthuka: | , m , L, K yBenuuutcs (10O yMEHBIIATCS) TPH
(UKCHPOBAaHHBIX 3HAYCHUSX OCTABIIMXCS?

st gero, B gaHHOU paboTe, rpaduKu CTPOST B JorapudmMuaeckoMmaciTade?

[IposeMOHCTpHpPYHTE BO3MOXKHOCTh HprMeHeHus: cpeabl Microsoft Excel (wam apyroit cpenpr) st
00pabOTKN SKCHEPHMEHTAIIBHBIX JTAaHHBIX.

Ne 11 «/3yuenne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN

5.

6.

~

KakoBo pacripeznenenue apobu no siaeiikam Ha nocke [anprona? Kakoe pacnpeseneHne aHaIOTHIHO
nanHomy B MKT?

KakoBo pacnpenenenue 3JeKTPOHOB 10 MOJIYJIFO CKOPOCTH B JaHHOW pabore? UTO MPOUCXOJUT MPH
M3MECHEHNH HAINpsDKeHUs Hakana?

Kakwne craTucTudeckue METOIbI MPUMEHSIOTCS B TAaHHOH padoTe?

ITpoaeMOHCTPHPYITE BO3MOXHOCTh NpuMeHeHus cpensl Microsoft Excel (unmm mpyroii cpenst) s
00pabOTKHM SKCIIEPUMEHTAITBHBIX JaHHBIX.

Ne 14 «Onpenenenue nmokazarens agunadaTsel metogoM Kiemana u Jlezopmar

6

7.
8.
9.

OOBsicHUTE X0 IKCIICPUMEHTA U Pe3yJIbTaThl pacyeTa.

HasoBure nporiecchl, NpOUCXOISIIHE C Ta30M, B X0/I€ SKCIIEPUMEHTa ¥ N300pasuTe UX rpauieck.
3anuimre ypaBHEHHs JUTS BbIBOIa (DOPMYJIbI TOKa3aTes sl aanadaThl.

ITpoaeMOHCTPUPYITE BO3MOXKHOCTh NMpuMeHeHus cpenbsl Microsoft Excel (unm npyroii cpensi) s
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00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.

10. Kak B ganHo# paboTe MUHUMHU3UPYETCS MOTPELUIHOCTh IKCTIEPUMEHTAIBHBIX TaHHBIX?

No 21 «MccmenoBanue 3JIEKTPOCTATHYECKOTO TOJIS ¢ TIOMOIITBIO 30HIa)

5.

6.

Yro Takoe HampsbKEHHOCTH 3JeKTpudeckoro noist? Kak rpaduyeckn mpeacTaBUTh pacmlpesieieHue
HaNpPsHDKEHHOCTH B Pa3HBIX TOYKAX AIIEKTPUUECKOTO MOJIsI B JaHHOU pabote?

Yro Takoe moTeHIMaN 3JeKTpocraThdeckoro nois? Kak rpaduuecku mpencTaBUTh paclpeseieHue
MOTEHIHANA B Pa3HBIX TOYKaX 3JIEKTPUUECKOrO MOJISI B JaHHOH padore?

Yemy paBHa paboTa NO MEpPEMEIICHHIO 3apsa BAOJb SKBHUIOTEHIMATBHOW MMOBEPXHOCTH U IO
3aMKHYTOMY KOHTYpPY, OTIPaHMYEHHOMY YYacTKaMH CHJIOBBIX M 3KBHUIIOTCHLHMAJIbHBIX JIMHUN?
Beruucnute paboTy MO nepeMeIneHuIo 3apsiia 1Mo 3a1aHHON TPaeKTOPHH.

Kak M3MEHHTCS KapTHHA CHJIOBBIX M OKBUIOTCHUUAIBHBIX JMHUN MPH YBEIWYEHUH (YMCHBIICHUH)
HaANPsYKEHHOCTH MEXKAY 3JIEKTpoJamMu?

No 24 «Pacmmpenue peena n3MEepeHus aMIepMeTpa IMOCTOSTHHOTO TOKay

8.

9.

10.

11.
12.

13.

14.

KakoB mpuHIMI JSHCTBUS  DIIEKTPOM3MEPHUTENBHBIX MPUOOPOB  MArHUTORJIEKTPUYECKOTO H
3JIEKTPOMArHUTHOTO THIIA, IPUMEHAEMBI B TaHHOH padore?

Uro Ha3plBalOT TOKOM IIOJHOTO OTKJIOHEHHS W  HANpsKEHHWEM TIOJHOTO  OTKJIOHEHHS
AIIEKTPOU3MEPHUTENBHOTO TIprudopa’?

KakuMm 00pa3oM BKIIIOYAIOT aMIIEPMETP M BOJIBTMETP B 3JCKTPHUUECKYIO LIEIb U1l U3MEPEHHUs TOKA U
HanpspkeHust? [IporeMoHCTpUpyHTe HABBIKHM BKIIIOUEHHS 3THX IPUOOPOB B 3JIEKTPHUYECKYIO LIETIb.

Uro Takoe nryHT? [l 9ero u kak oH ucnoiasizyetcs? [IpoaeMoHCTpupyiTe NCIIOIb30BaHME IITYHTA.
Yro takoe no06aBouHOe compoTupieHue? s dero u xak oHo mcnonbdyercs? [lponemMoHCTpUpyliTe
MCIIOJIb30BaHKE 100aBOYHOTO COMPOTUBIICHHS.

[TpoaeMOHCTpHpPYiiTe BO3MOXKHOCTh npuMeHeHus: cpensl Microsoft Excel (wmu apyroit cpembr) st
00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX.

Kak B qaHHO# paboTe MUHUMHU3UPYETCSI MOTPEIIHOCT 3KCIIEPUMEHTANBHBIX JaHHBIX ?

Ne 28 «Omnpenenenue MHAYKTUBHOCTH KaTyIIKH U MAarHUTHON MPOHHUIIAEMOCTH ()epPOMArHUTHOTO TeJa)

5.

6.

Kakue npuOoOpbl NpUMEHSIIUCh B JIaHHOM paboTe Al ompeaeius MapaMeTpoB MOCTOSHHOTO MU
MIEPEMEHHOTr0 TOKa?

[Monyunre GopMymy Juist pacyera IMOJHOTO CONPOTUBIICHUS LIENH IEPEMEHHOTO TOKa, HCIIOJIb3yEeMOH B
JTAHHOW paboTe (MM MPEICTaBICHHON MpernoaBaTesem).
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7. Kak ompenensanach WHIYKTHBHOCTh KaTYIIKM B JaHHON pabore? Kakum eme crmocoOOM MOXKHO
OTIpeNIeNUTh UHAYKTUBHOCTD?

8. TIpomeMOHCTpUPYHTE BO3MOXKHOCTH mpuMmeHeHus cpeabt Microsoft Excel (wim apyroit cpemsr) mis
00pabOTKM IKCIIEPUMEHTATLHBIX TAHHBIX.

10 cemecTp

Ne 32 «Onpenenenune paanyca KpUBU3HBI JIMH3BI U TTOJIOCHI IPOITYCKaHUS CBETOQHIIBTPA C TIOMOMIBIO

kojaey HeroToHay

5. Kak o0wsacHseTcs nosBienne xoner HeroToHa?

6. Ilomyuure popMyIbl JUIs pacueTa paguycoB TEMHBIX H CBETIBIX KoJiell HpioToHa.

7. Tlomyuure dopmyiy 1uist OnpeaeNeHns paaunyca KpUBU3HBI JIUH3BI.

8. Kak B 1aHHO# paboTe MUHUMHU3HUPYETCS HOIPEIIHOCTh IKCIEPUMEHTAIBHBIX JAHHBIX ?

Ne 34 «Onpenesnenne IMHBI CBETOBOW BOJHBI U XapaKTEPUCTUK JU(PPAKIIMOHHON PEeICTKI

5. KakoBbI mapaMeTpsl ¥ XapaKTePUCTUKH JUPPAKIIMOHHON PEIIeTKH, IPUMEHIEMON B IKCTIepUMeHTe?

6. Ilomyuure hopmymy [uist onpeiesieH s JUTMHBI CBETOBOM BOJIHBI MPH TUPPAKIUK HA TU(PPAKIIMOHHOM
pelIeTKe.

7. KaxoBo npakTtuieckoe npruMeHeHue JU(PPaKIMOHHbBIX PEIIETOK?

8. Kak B 1aHHO# paboTe MUHUMHU3HUPYETCS HOIPEIIHOCTh IKCIEPUMEHTANIBHBIX JaHHBIX?

Ne 35 «Onpenenenne KOHIEHTPAMU PaCTBOPOB caxapa U MOCTOSTHHOM BpalllCHUS»

5. Ha ocHoBe KaKkoro siBIE€HUS ONpenenseTcsi KOHIEHTpAHs PacTBOpa caxapa B JaHHOM dKCIepUMEHTe?
6. TIlosicHuTE yCTPOHCTBO M MPUHIUI JIeHCTBUS TpU3Mbl Hukouist

7. llogcHuTe yCTpOMCTBO U MPUHIIMII AEHCTBUS MOTYTEHEBOTO CaXxapuMeTpa

8. Kak B 1aHHO# paboTe MUHUMHU3HUPYETCS HOTPEIIHOCTh SKCIEPUMEHTAIBHBIX JAHHBIX ?

No 36 «CHATHE BOJIBTAMIIEPHBIX XapaKTEPUCTUK POTOIIEMEHTA U OTIPEICIICHHE €T0 YyBCTBUTEIIBHOCTI

[Ipoananu3upyiTe noiay4eHHbIe B JaboparopHoi pabore BAX

Kak onpenenserca noctosiHHas [nanka B JTaHHOM SKCiepUMeEHTe?

Kak B janHO# paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh KCIIEPUMEHTANBHBIX TAHHBIX ?

Kak B manHO# paboTe paccCUMTHIBAETCS MOTPELIHOCTH ONpeAeeHns mocTossHHOM [Tnanka?

10. IlpogeMoHCTpHpY#iTE BO3MOXKHOCTh puMeHeHus cpeasl Microsoft Excel (wmm mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX.
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Kon
KOMIIETEHIINHA

WNunukaTtop nOCTIKEHUS
KOMITETEHLIMH

O1eHOYHBIE CPEICTBA

Ne 41 «HccnenoBanmne Bo30yKISHHSI aTOMOB Ta3ay

5. OObBsiCHUTE MPUHLHMII OIIpeAeTIeHNsI BO30YKACHHBIX COCTOSHHUI aTOMOB Ta3a B 9KCIIEpUMEHTE?

6. IloscHuTe MPUHIMII PAOOTHI IJCKTPOHHOM JIAMIIBI

7. B xakom nuamna3oHe 3JIeKTPOMarHATHBIX BOJH JIEKUT W3ITydeHHE BO30YKICHHBIX aTOMOB TTApOB PTYTH
U ouemMy?

8. Kak B JaHHOM 3KCIIEPUMEHTE OMpPENeNseTCs] 00JNIACTh JIOKAIM3AIMK JICKTPOHA U KaK MOJy4YeHHBIE
JTAHHBIE COTJIACYIOTCS C TEOPETUIECKIMH MTPEIITOCHLTKaMU ?

Ne 42 «Omnpezenenue r1aBHbIX KBAHTOBBIX YUCEI BO30YKIICHHBIX COCTOSHUI aTOMa BOJAOPOAA»

5. TloscHuTE yCTPOICTBO M MPUHIIMI PAOOTHI CIIEKTPOCKOIIA, UCIOIB3YEeMOT0 B JaHHOU padoTe

6. Ilomyuure GopMyiTy UL OTIPEICTHHUS IJIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHHI aroMa

BOJIOPOJIA U IPYTHUX BOAOPOIOIIOIOOHBIX aTOMOB

UYro Ha3bIBaeTCsI IPaJAyHPOBOYHBIM rpadukom?

8. TIpomeMoOHCTpUpYHTE BO3MOKHOCTH mpuMeHeHus cpeabl Microsoft Excel (wnmm apyroit cpemsr) mis
00pabOTKH IKCIIEPUMEHTANBHBIX JAHHBIX

~

Ne 51 «M3yueHue 3akOHOMEPHOCTEN Q-pacriaia

6. Uro Takoe aKTUBHOCTH PAAMOAKTHBHOTO HJIEMEHTA, €€ BEIUMCIICHHE U €UHULBI H3MEPEHUS.

7. B uewm coctour 3akoH ['eiirepa - Herromna?

8. Kak o1eHuTh SHepPruro o - YaCTHIIBI?

9. VecrpoiicTBO M npuHLMUI PadOTHI cueTyuka I eiirepa-Miomnnepa.

10. TIpoaeMoHCTpHpPY#TE BO3MOXKHOCTh NpuMeHeHus: cpeasl Microsoft Excel (wmu mpyroit cpempr) st
00pabOTKHU 3KCIIEPUMEHTATIBHBIX JTAHHBIX

Ne 53 «Omnpenienenrie MakCUMaIILHOW SHEPTHHU [3-4aCTUI U HICHTUUKAIHS PAJIHOAKTUBHBIX MIPENapaToBy

5. Kaxkue n3BecTHHI pazHOBUIHOCTH OeTa-pacnana? Kakas u3 HUX UCCIIENYETCS B JAHHOM DKCIIEPUMEHTE?

6. B kakux amanazoHax HaXOJSTCs TIEPUOJIBI MOTypacaia U SHepruu 0eTa- pacraja MpUpPOIHBIX
PaMOHYKIUA0B?

7. KakoBbl OCHOBHBIE OCOOCHHOCTH B3aUMOJIEHCTBUs OeTa-4acTHI] C BEIIECTBOM?

ITpoeMOHCTPUPYHTE BOBMOXKHOCTH TpuMeHeHus cpennl Microsoft Excel (unu apyroit cpensl) mis

00pabOTKH 3KCIIEPUMEHTAIBHBIX JJAHHBIX.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[IpomexxyTouHas arTecTanys o JUCHHILTHHE «[[paKTHKyM pElIeHUs OJTUMMIIMATHBIX 33124 110 (U3UKE)
BKIIIOUACT TEOPETHUUSCKUE BOIIPOCHI, ITO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHUS O0YYArOIIIMMUCS 3HAHUH,
W MIPAKTUIECKUE 33JIaHHS, BEISIBIISIONINE CTENICHb C(POPMUPOBAHHOCTH YMEHUI M BIIaJICHU, TPOBOTUTCS B
dbopme 3auera (9 cemectp) 1 B hopme 3adeTa ¢ oreHkoi (10 cemectp).

DK3aMeH 110 IaHHOW AMCIUIUIMHE IPOBOIUTCS B MUChMEHHOW (hOpME 110 3K3aMEHAIIMOHHBIM OHJICTaM,
KaXIbI U3 KOTOPHIX BKIIFOUAET JCCATH 3a]1a4.

Ilokazamenu u Kpumepuu OUyeHUBAHUA 3a4ema ¢ OUECHKOIL:

— Ha OLIEHKY «OTJHYHO» (5 06a10B) — 00yYaIOUIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOEe U TITyOOKOe 3HaHHE yIeOHOTO
MaTepuaia, CBOOOIHO BBIMONHSIET MPAKTUUECKUE 3aJaHus1, CBOOOIHO ONepupyeT 3HAHUAMH, YMEHUSIMH,
MPUMEHSICT UX B CUTYAIVSIX TIOBBIIIICHHOM CIIOHOCTH.

— Ha OIEHKY «X0opouio» (4 6anna) — 00yJaromuiics IEMOHCTPUPYET CPETHIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIICTCHITUI: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JOMYCKAOTCS
HE3HAYUTCIIBbHbBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IPU AHAJIMTUYCCKUX OICpAlUAX, IICPECHOCE 3HAaHUM
W YMCHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIINH.

— Ha OIEHKY «y/JA0BJIETBOPUTEIbHOY (3 0amia) — 00yJaronuiicss JeMOHCTPUPYET MMOPOTOBKIA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
IMPOABIIACTCA OTCYTCTBUC OTACIIbHBIX 3HaHI/II\/'I, yMeHHﬁ, HaBBIKOB, o6yqafom1/1171c;1 HUCIIBITHIBACT
3HAYHUTENbHBIC 3aTPYAHCHUS MIPH OTICPUPOBAHUY 3HAHUSAMHU U YMEHHSMH MPH UX MEPEHOCE HA HOBBIC
CUTYaLlUH.

— Ha OLICHKY «HEYT0BJIETBOPUTEILHO» (2 Oaiia) — 00yJaronuiics JAeMOHCTpUpYeT 3HaHus He Ooee 20%
TEOPETUIECKOr0 MaTepHana, IOMycKaeT CYIECTBEHHBIE OIIMOKH, HE MOXKET MOKA3aTh HHTEIICKTYaIbHbIC
HaBBIKU PEIICHUSI MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6armr) — o0ydJaromuiicss He MOXKET IT0Ka3aTh 3HAHUsI HA YPOBHE
BOCITPOU3BCACHUA U 06’LSICHCHI/ISI I/IH(bOpMaHI/II/I, HE MOXCT IMOKAa3aTh UHTCJUVICKTYAaJIbHbIC HABBIKU PCHICHUA
MPOCTHIX 3a/1aY.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OLICHKY «3a4TEHO)» 00yYaroIuiics AEMOHCTPUPYET YPOBEHb, HE HHUXKE TIOPOTOBOTO,
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI MOTYT JIOIYCKATHCS OLINOKH,
MOJKET MPOSIBIISATHCS OTCYTCTBHE OTAEIBHBIX 3HAHWH, YMEHHH, HABBIKOB, 00YYaIONIHICS MOTYT
WCTIBITHIBACT 3HAYUTENbHBIE 3aTPYIHEHHS IPU ONIEPUPOBAHMY 3HAHUSIMU U YMEHUSIMH IIPH UX [IEPEHOCE Ha
HOBBIE CUTYallHU.

- Ha OLIEHKY «HE 3a4TeHO0» 00y4aromuiics He MOXKET MoKa3aTh 3HAHUS Ha TIOPOTOBOM YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITETEHITUH, T.€. 00yJaIONIUICS HE MMOKA3bIBAET 3HAHNE OCHOBHOTO MaTepHaia B
o0beMe, He00XO0AUMOM JUISI IPEACTOSILIeH MpodecCHOHATBEHOMN esITeIbHOCTH; HE CIIOCOOEH
apryMEHTHPOBAHHO U TIOCJIEA0BATEIbHO H3JIaraTh, OIMYCKaeT IpyOble OIMOKH B OTBETAX; HE MOXKET
MOKa3aTh MHTEJUIEKTyaJIbHbIe HABBIKH PEIIEHUS POCTHIX 33j1ad. HE MOATBEP)KIAeT OCBOSHUE
KOMIIETEHIINH, PEAYCMOTPEHHBIX POrpaMMOH.



