MMHUC TEPCTBO HAYKH M BBICIIEIO OBPA3OBAHUSA
POCCUUCKON ®FJIEPALIUUA

MesepaibHoe rocyaapeTseHtoe O10ukeTHOE 00pa3oBaTe/ILHOE YUPEKACHHT
BeICLIErO 0O0pa3oBaHHA
«MarHuToropeKkHil rocy IapcTreHHblit Texuuyeckuit yuusepenter um. I.M. Hocosan
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PABOYAS IMTPOI'PAMMA JUCUHHIIIMHBI (MOYJIS)

ITPAKTHKYM PEIIEHWA OJTHMITHAAHBIX 34/IAY 1O ®H3HKE

HanpapieHne noAroToRKH (CnenHaibHOCTh)
44.03.05 [leaarornueckoe obpasosanue (¢ AByMS NPOGHIAMHU NOATOTOBKH)

HanpapiaeHHOCTE (mpoduib/crienaiizanus) nporpamMmbl
Martemaruka 1 Gpu3nka

Y posens Bhicuiero obpazosanus - GakanaBpuar

dopma 0dyUeHHs
o4Has

.
N

Uucturyr/ pakyabrer  MHCTHTYT €CTECTBOIHAHMA M CTAHAAPTH3ALIHH

Kadenpa Dusuku
Kypc 5
Cemectp 9.10
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2024 ron



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 J.M. Jlonrymux

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

[Ipotokom ot 20 r. 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




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
MOJTOTOBKU CTYACHTOB K O0YYEHHIO YUaIUXCSI 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:
— KoHTakTHas padorta — 110,2 akan. 4acos:
—aynuropHas — 110 akan. gacos;
— BHeaynuTopHas — 0,2 akaJl. 4acoB;
— camocrosTenbHas pabora — 105,8 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMU - 3a4€T C OLIEHKOM, 3a4eT

AynuropHas ) s
o | xonTakTHas pabota E 3 dopma TEKyIIEro
=
5 B aKaJ. Jyacax 3) Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B A . P Kox
S & © | caMocToATENBHON | yCIIeBaeMOCTU U
JIUCIUILIAHEI 3 g o . | xomneTenIUN
@) 2 £ padoThI MIPOMEKYTOUHOM
na0. | mpakT. | = Q3
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | O &
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 KHHEMATHKH 5 5 paboThI 110
floktana CIICHMIO 3a1a4 IK-2.1,
ITogroroska p ’ I1K-2.2,
JeMoHncTpamms
JEMOHCTPAIMOHH I1K-2.3
JKCIEPUMEHTA
Or0 IKCIIEPUMEHTA
IToaroroBka k
Brinonnenue
MPaKTUYECKUM DOMEKVTOUHOR I1K-1.1,
3aHATHAM I:( oHT g];bHOﬁ I1K-1.2,
ITogroroska P I1K-1.3,
1.2 OCHOBBI JUHAMUKHU 9 5 5 paboThI 110
floktana CIICHMIO 3a1a4 IK-2.1,
IToaroroska p I1K-2.2,
JeMoHcTpanus
JIEMOHCTPAIHOHH I1K-2.3
9KCIEPUMEHTA
Or0 IKCIIEPUMEHTA
ITogroroBka k
Brinonnenue
MPAKTHYECKHM | o TOUHOI MK-1.1,
3aHATHIM r:(OHT OythrI)HOI‘/’I I1K-1.2,
IToaroroska P I1K-1.3,
1.3 3akoHBI COXpaHEHHS 10 5 paboTHI 1O
Aloktaza CIICHMIO 3a1a4 IK-2.1,
IToaroroska pl[eMOHCT At I1K-2.2,
JIEMOHCTPAMOHH P I1K-2.3
9KCHEPUMEHTA
Or0 HKCIIEPUMEHTA
Wroro no pazaeny 20 15
2. Monekynspuas ¢usuka u
TEPMOJIMHAMUKA




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 10 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 10 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 20 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 4 4 OKITATA paboTHI 110 K2 1
CILICHUIO 3a1a4 .
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 4 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 4 4 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 4 4 [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 4 4 IToaroroska a6IC))TLI o I1K-1.3,
UHAYKIHS JOKJIaaa eIII)I CHUIO 3a1a4 I1K-2.1,
[ToaroroBka pZ[eMOHCT a ILM [1K-2.2,
JE€MOHCTPALMOHH pan I1K-2.3
JKCHEPUMEHTa

Or'0 SKCIIEpUMCHTA




Uroro mo pazneny

[ 20 | 16 |

4, Konebanust

Honroroska k Brinonnenue
MPaKTUYECKUM HDOMERYEO RO I1K-1.1,
3aHATHAM N I1K-1.2,
4.1 Mexanngeckue [ToaroroBka KOHTPOILHOH IK-1.3,
5 115 paboThI 10
KOJIEOAHUS U BOJIHBI JIoKJIaza I1K-2.1,
IToaroroska PCUICHHIO 3a/1a1 I1K-2.2,
JIEMOHCTPALMOHH i‘:gg}iﬁ:ﬁfj [K-2.3
OT0 HKCIIEPUMEHTA
9
Honroroska k Brimonnenue
MPaKTUYECKUM HDOMERYEO RO I1K-1.1,
3aHATHAM N I1K-1.2,
4.2 DNeKTpOMarHUTHbIE IToaroroska KOHTPOJIEHOM I1K-1.3,
KOJICOAHUS U BOJIHBI > 114 JIOKJIaa paboTEI 110 I1K-2.1,
ITogroroska PCUICHHIO 3a/1a1 I1K-2.2,
JIEMOHCTPAIMOHH gﬁg;:;fﬁ:ﬁf: I1K-2.3
OT0 HKCIIEPUMEHTA
Wroro no pazapery 10 22,9
Hroro 3a cemectp 70 73,9 3a4éT
5. Ontrka
Ionroroska Brmonnenne
MIPaKTUYECKUM HPOMEKYTOUHOH I1K-1.1,
3aHATHSAM . TIK-1.2,
5.1 DNeKTpOMarHUTHBIC IMoaroroska KOHTPOTILHOM IK-1.3,
3 2 paboThI 10
BOJIHEI JIOKJIaa I1K-2.1,
IToaroroska PCUICHHIO 3a/1a1 I1K-2.2,
JIEMOHCTPALIMOHH glfgfel;c;ﬁ:s?; [K-2.3
Or0 HKCIIEPUMEHTA
Toaroroska k Brmosnaenne
MPaKTUUECKUM HPOMEKYTOUHOH I1K-1.1,
3aHATHSAM " TIK-1.2,
IMoaroroska KOHTPOJILHOH IK-1.3,
5.2 'emerpuueckas ontuka | 10 6 5 paboTsl IO
JOKJIaa I1K-2.1,
IToaroroska PCIICHHIO 3a/1at I1K-2.2,
JIEMOHCTPALIMOHH glfgfel;c;ﬁ:s?; [K-2.3
Or0 HKCIIEPUMEHTA
Toaroroska k Brmonaenne
MPaKTUYECKUM HPOMEKYTOUHOH I1K-1.1,
3aHATHSAM N I1K-1.2,
IToaroroska KOHTPOJIRHOU I1K-1.3,
5.3 BonHoBas onTrka 6 5 paboTsI T0
JIOKJIaaa I1K-2.1,
IToaroroska PCIICHHIO 3a/1a% I1K-2.2,
JIEMOHCTPALINOHH gﬁgﬁ;ﬁﬁ:ﬁ?: [K-2.3
Or0 HKCIIEPUMEHTA
Wroro no pazneny 15 12
6. KBanroBas onruka
Toaroroska K Brinonnenne
MPAKTUIECCKAM IpoMexcyrouHol IIK-1.1,
3aHATHSAM N I1K-1.2,
6.1 KBanThl. Temiosoe IToaroroska KOHTPONLHOM I1K-1.3,
10 10 9 paboTHI 1O
uznydenue. Potodrpdexr. JOKJIaaa [K-2.1,
IToaroroska PCHICHHIO 3a/1a1 I1K-2.2,
JEMOHCTPALMOHH %}Eyﬁ;‘gﬁ:ﬁf: [K-2.3
Or0 IKCIIEPUMEHTA
Hroro no pazaeny 10 9




7. AToM.

ITogroroBka k

Brinonnenue

MPaKTUICCKUM DOMEYTOUHOG I1K-1.1,
3aHATHAM I;(OHT g;LHOﬁ I1K-1.2,
7.1 CrtpoeHue aTroMma. IToaroroska P I1K-1.3,
10 10 5 paboThI 110
CHeKTpbl U3Ty4eHHUsT aTOMOB. JIOKIaaa I1K-2.1,
PELICHHIO 33184
IToaroroska TlemoncTpamus I1K-2.2,
JE€MOHCTPALMOHH P I1K-2.3
9KCIIEPUMEHTA
Or0 DKCIIEPUMEHTA
Hroro no paszuerny 10 5
8. SnepHast pusnka
TToaroroBka k
Brimonsenne
MPaKTUYECKUM DOMEKYTOHOR I1K-1.1,
3aHATHAM I:(OHT g];LHoﬁ I1K-1.2,
8.1 Crpoenue snep. SAnepubie [Monroroska P [K-1.3,
10 5 59 paboThI 1O
peakiuu. JIOKJIaa elIeHITIO 3a7a1 I1K-2.1,
ITogroroska p[[eMOHCT ALus I1K-2.2,
JIEMOHCTPAIMOHH pan I1K-2.3
IKCTIEPUMEHTA
Or0 IKCIIEPUMEHTA
HWroro no pazneny 5 5,9
HWroro 3a cemectp 40 31,9 3a0
Hroro no nuciuIinae 110 [105,8 3HCT C OIICHKOH,

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xone npaktudeckux 3aHATHH, KpOME TPAAULIMOHHOIO O0bSICHEHMsI IPENOAABATENIEM 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.

CemuHapcKue 3aHATUS BKIIOYAIOT B ce0s Takue MeTOoJbl OOydeHus, Kak ydeOHas
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.

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:
1. Casenbes, M. B. COOpHUK BOMPOCOB M 3a/1a4 1Mo o0mieH usuke : yuebHoe mocodbue / U. 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.

2. Owusuka. YrayOlleHHBIH Kypc ¢ peleHusIMH U ykazanusimu. EI'D, onuMmuanel, S5K3aMeHbI B
By3 . yuebnoe mocobue / E. A. Bummskosa, B. A. Maxkapos, E. b. Uepenenkas, C. C.
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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:
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaunmenoBanue
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7Zip CBOOOJHO PacHpOCTPaHIEMOE 0ecCcpoYHO

Ne morosopa Cpoxk neiicTBUS IULEH3UU

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

DnexTpoHHas 0a3a MepuoaUYeCcKuX m3naHui East
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cucreMa — Poccuiickuii  ungexc mayunoro|URL: https://elibrary.ru/project_risc.asp
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JJIeKTpOHHEIE. pecypent Oubmmotexn MITTY mm. https://host.megaprolib.net/MP0109/Web
I".11. HocoBa

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

IIpuao:xkxkeHue 1. YUeOHO-METOAUYECKOE o0ecIrieueHue
CaMOCTOATEIHBHOU PA0OTHI O0YyUAIOIIUXCA

Mo gucumnanHe «MpPaKkTUKYM pelleHmns 0AMMIMaaHbIX 33434 No GUsMKe» NpeaycMOTpeHa ayautopHasn
M BHeayaMTOpHasA camocToaTeibHan paboTa obyyatoLmxcs.

AYLI,MTOPHBR CaMOCTOATE/IbHAA pa60Ta CTy4EeHTOB npeanosaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYECKUX 3aHATUAX.

MpumepHbie aydumopHbie KOHMpPOoAbHble pabomol (AKP):

9 cemecTp



KoHTponbHana paboTta N2 1 «®Pusmyeckme oCHOBbl MEXaHUKN»

3apaHue 1. Paaunyc-BeKTOp YacTuULbl ONpeaenfeTcs BblpaxeHuem f =3t +4t2j+7k, rae 1, ],k -
eauHUYHble BeKTopa ocel X, Y, Z. Bbluncnutb: 1) nyTb S, npoiiaeHHbIn Yyactuueit 3a nepsblie 10c, 2)
MoAy/b nepemelleHns Ar 3a Toxe Bpems, 3) yckopeHue yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c.

3apaHue 2. Koneco BpallaeTca BOKPYr HEMOABUMXHOM OCU TaK, YTO Yro/l MOBOPOTa 3aBUCUT OT BPEMEHU
Mo 3aKOHY ¢=10+20-t—2-t?. HainTu: 1) cpegHee 3HaueHne yrnoBoi CKOPOCTM <a,> 32 NPOMENKYTOK

BpemeHu oT t=0 A0 0CTaHOBKM; 2) YINOBOE YCKOPEHME B MOMEHT OCTAaHOBKM Koslieca; 3) nosiHoe
YCKOPEHME TOUKM, Haxoaalencsa Ha pacctoaHum 0,1m oT ocu BpalleHMa 418 MOMEHTa BpemeHu t=4 c.
orsert: 10 paa/c; -4 paa/c’; 1,65 m/c2.

3apaHue 3. 1o ropn3oHTaIbHON NOBEPXHOCTM ABUMKETCA TENO MACCOM M=2 Kr noA AencTsmem cunbl F=8
H, HanpaBaeHHoit Nog, yraom a=60° K ropu3oHTy. HaliTu paccTosHKUe, KOTOPOe NPOLLAO TeNO, ECAN ero
CKOPOCTb yBENIMYMAACH C 3 A0 5 M/C, @ KO3OPULMEHT TPEHMSA MEXKAY TEIOM U MOBEPXHOCTbIO paBeH
pn=0,1.0TBeT: 5,9 M.

3apaHue 4. LLlap maccolt m;=5 Kr ABUMKETCA CO CKOPoCTbio Vi= 1 M/C M CTaNKMBAETCA C NOKOALLMMCA
LWapom maccom m,=2 Kr. Onpegennte CKOPOCTU LWAPOB NOC/e yaapa. YAap cuntatb ynpyrum, npambim m
ueHTpanbHbim. OTBeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHue KosebaHunii TOUKM UMeeT BUA: x = A-cosalt+7) , FAe A=0,02 m, w=Tt ¢’ 1t=0,2

c. Onpegenntb nepnoa, HayanbHyto ¢asy KoebaHU TOUKN N e€ YyCKopeHne B MOMEHT BpemeHu 1 c.
OtseT: T=2 ¢; $0=0,21 pag; a =0,16 m/c’.

KoHTponbHana paboTa N2 2 «Ctatuctudeckana ¢pusmKka u TepmoguHamuKa»

3apaHue 1. Haaute ana ra3oobpasHoro asoTta TemnepaTtypy, NPy KOTOPOI CKOPOCTAM MONEKYA V; =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUA GyHKUMM pacnpedeneHna Makcsenna

f(V) OTserT: T= m(vzz _Vlz) =330K.
4k In(v, /V,)

3apaHue 2. igeanbHblii ABYXaTOMHbIN ra3 06bemom 5 1 1 gasneHmem 10° Na M30XOpPUYEeCKM Harpenu, B
pe3yabTaTe Yero cpeHAA KMHeTUYeCKaa aHeprua ero moneKkyn yseamyumnaco ot 0,0796 aB no 0,0923 3B.
Ha cKonbKo Npu 3TOM M3MEHUTLCA AaB/ieHWe ra3a? B ganbHenwwem ra3 M30TepMUYecKkn paclumpunun ao
HayasbHOro aasneHua. Onpegennte obbem rasa B KoHue npouecca. OteeT: yseanumtca Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegennte KoapMLUMEHT TENNONPOBOLHOCTU A a30Ta, €CNu KO3GOULMNEHT AMHAMUYECKOM
BA3KOCTU N 4/1A HEro Mpu Tex e ycnosuax paseH 10 mkMa-c. Oteet: A=7,42 mBt/m-K.

3apaHue 4. 12 r a30Ta Haxo4ATCA B 3aKpbITOM cocyae ob6bemom 2 n npu TemnepaType 102C. Mocne
HarpeBaHuA AaBNeHue B cocye cTano paBHo 10°mm.pT.cT. Kakoe KonmuecTso Tenna 66110 coobLieHO
rasy npu HarpesaHum? OTBeET: 4,1-10° Ox.



3apgaHue 5. Cmelsann Boay maccon m;=5Kr npu temnepatype T,=280 K ¢ Bogoit maccon m,=8Kr
npu temnepatype T, =350 K.  HaiTu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponuu,
npoucxodsaulee npu cMmelwmsaHuun.  OteeT: 323 K; 0,3 KAX/K.

KoHTponbHaAa pab6oTta N2 3 «I1eKTpuuecTtso U1 MarHeTUusm»

3aaaHue 1. dnekTpuyeckoe none cosgaHo Asyma 3apagamm ;=10 HKn n  q,=-20 HKA, HaxogAawmmuca
Ha paccTtosiHuu d=20 cm apyr oT apyra. OnpeaennTb HaNpPAXEHHOCTb NOJIA B TOYKE A, yAa/ieHHOM oT
nepBoro 3apaga Ha paccrtoaHue r;=30 cm K 0T BTOPOro Ha r,=50 cm. PaccunTaTb paboTy, KoTopyto
HeobXo04MMO COBEPLLUTL, YTODObI NEPEHECTM TOUYEUHbIN 3apasg, q0=5-10'4 Kn 13 Toukn Haxoaawmimca
nocepeanHe mexay 3apagamum B Touky A.  OtseT: 280B/m, 0,42 [x.

3apaHue 2. imeeTcs npegHasHayeHHbIM 41A U3MepeHna pasHOCTU noTeHunanos ao 30 B BonbtmeTp
conpoTtmBaeHmem 2 KOm, KoToporo pasaenieHa Ha 150 geneHunin. Kakoe conpoTmus/ieHMe Hafo B3ATb U
KaK ero BK/Il0OYMTb, YTOObI 3TUM BOJILTMETPOM MOXKHO 6bIJI0 U3MEPUTbL Pa3HOCTb NOTeHUManos ao 75 B?
KaK u3ameHUTCA Npu 3Tom LieHa AeneHna soibtmeTpa? OteeT: 3 KOm, 0,5 B/aen.

3agaHue 3. 1o NPOBO/IOYHON pamKe nmetoLLEen GopmMy NPaBUIbHOTO LECTUYTO/IbHUKA, UAET TOK CU/ION
I=2 A. Mpu 3TOM B LieHTpe pamKu 06pasyeTca MarHMTHOE noJie ¢ HanpaxeHHocTbio 33 A/m. HaliTn anuHy
NPOBOJIOKK, N3 KOTOPOI caenaHa pamKa. OtseT: /=0,2 m.

3apaHue 4. MpoBoaALLaa pamMKa NOMelLLeHa B O4HOPOAHOE MarHUTHOE noJie ¢ MHAayKumen B =0,1Th.
MNOCKOCTb PaMKK COCTaBAAET C HanpaBJeHNEM MarHUTHOTO Noas  yron ¢ = 30°. Nnowagp pamMKn S =
20 cm?, conpotumsneHue R = 0,1 Om. MarHuTHOe nosie paBHOMEPHO YMEHbLUAETCA 40 HYAA 3a BpemA
At=0,1 c. OnpegenuTe: a) cpefHee 3HaYeHMe 3.4.C. MHAYKUMU, BO3HUKALOLLEN B paMKe; 6) cuay
MHAYKUMOHHOIO TOKa; B) 3apA4, KOTOPbI NPOTEYET N0 pamKe 3a BpemMs ymeHblueHus nonsa. OTeeT: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHoung ¢ UHAYKTUBHOCTLIO L=7 MI'H 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKNOUYUAN K UCTOYHUKY NOCTOAHHOIO HanpsaxkeHua Uy, a 3aTem K reHepaTopy CMHYCOMOanbHOro
HanpAXXeHna ¢ AeNCTBYIOWMM 3HaueHneM HanpsaxkeHna U, =U,. Mpun Kakoi yactoTe reHepaTopa
MOLLHOCTb, NoTpebaseman coneHonaom, byaer B 5 pas meHbLle, Yem B nepBom caydae? OTeeT: v=2 Kl'LL.

10 cemecTp

KoHTponbHana paboTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 0AHOIO U3 MHTEPPEPUPYIOLIMX JlyYeit MoMmelllanacb TOHKanA
CTEKNAHHAA NNacTUHKa, BCIeACTBUE YEro LeHTpaibHan CBETAaA M0/10ca CMELLAach B NONOMKEHNE
nepBOHaYa/IbHO 3aHATOE NATOM CBET/I0M NONOCOM(HE cUMTanA LLeHTPabHOM). Jlyy naaaeT Ha NNACTUHKY
nepneHAnKynapHo. Nokasatenb npesomaeHnAa NNacTMHku n=1,5. [innHa BonHbI cBeTa A=6-10" m.
KaKoBa TonWMHa NAacTUHKN? OTBET: 6 MKM.



3apaHue 2. benbit cBeT NagaeT HOPMasibHO Ha NOBEPXHOCTb CTEKAAHHOM NAACTUHKKU ToAwmMHoM d=0,4
MKM, HaxoZsllelcsa B Bosgyxe. Mokasatenb npenomaeHus ctekna n,=1,5. OnpeagenuTe: a)
reoMeTpUUYECKYo U ONTUYECKYIO Pa3HOCTb X043 UHTepdepMpYIOLLUX lydeit B Mpoxoasiiem ceeTe, 6)
[OJINHbI BOJIH, MUHTEHCUBHOCTb KOTOPbIX 0CNabaseTca nocne NpoxXoXKAeHUA NNAaCTUHKKU. CunTaTb, YTO
BUAMMAA YACTb CNEKTPA NeXUT B MHTepBane gavH BoaH oT 0,4 go 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKMm;
0,48 MmKM.

3agaHue 3. Ha andpaKkunoHHyo pelleTky HopMasibHO nagaeT ny4yok ceeTa. KpacHasa anHma ¢ gavMHom
BOJIHbI A=630 HM BMAHa B CNEKTPe TPEeTbero nopsaaKa nog yriom <b=71°. KakaA cneKkTpanbHasa AMHUA
BMAHA NOJ STUM e Yr/IOM B CNEeKTpe YeTBEPTOro nopagKa? Yemy paBHa NocToAHHAA peweTkn? CKONbKO
BCEro KpacHbIX MAaKCUMYMOB AaeT 3Ta pelleTka? OTeeT: 473 HM; 2 MKM, 7.

3apaHme 4. [1Ba nonApm3aTopa PacnonoXKeHbl TaK, YTO Yrosl MEXAY MX NAOCKOCTAMM NPONYCKaHUA
paseH 25°. ONpeaenunThb, BO CKONbKO Pa3s yMEHbLINTCA MHTEHCUBHOCTb CTECTBEHHOTO CBETa MK
npoxoxaeHuu: 1) uepes oamH (Nnepsbiit) nonspusatop, 2) yepes oba nonspusatopa. Koadboduumnent
nornoweHma ceeta B nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apgaHue 5. Kakana gona sHeprum ¢OTOHa M3pacxooBaHa Ha paboTy BbipbIBaHWUA 3/IEKTPOHA, ec/n
KpacHas rpaHuua ¢otoadpdekta 307 HM 1 MaKCMManbHaa KMHETUYECKaA aHeprua ¢oToanekTpoHos 1 3B?
OtBeT: 0,8.

KoHTponbHana paboTta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe Teno nmeet temnepatypy 3 KK. MNpu oxnaxaeHum Tena AnvHa BOJHbI,
NPUXOAALLAACA Ha MAaKCUMYM M3/ly4aTesIbHOM cnocoBHOCTU, M3MeHMNack Ha 8 MKM. [1o KaKoW
TemnepaTypbl oxnagmaocb Teno? Oteet: 323K.

3apaHue 2. DNeKTpoH obnagaeT KMHeTudeckor aHepruei 30 aB. Onpenenntb AebpoNNEeBCKYIO ANUHY
BOJIHbI 3JIEKTPOHA. BO CKONBKO  pa3 M3MEHUTCA 3Ta AJ/1IMHA BOJIHbI, €C/IM KMHETUYECKasA SHeprus
yMeHbLKnTCca Ha 20%? OTBeT: 2,2-10'10 m; 1,12,

3apaHue 3. Mpu ABUMKEHUN YaCTULbI BAOb OCU X CKOPOCTb €€ MOKET 6bITb onpeaefieHa ¢ TOYHOCTbIo
(ownbKoi) Ao 1 cm/c. HainTn HeonpeaeneHHOCTb KOOPANHATBI, €CIK YacTULEe aBaaeTca: 1) 3NeKTPOH,
2) apobuHka maccori 0,1r. OteT: 0,01m; 10%m.

3apaHue 4. Yactnua HaxoguTca B 6eCKOHEeYHO ry6oKol 04HOMEPHOM NOTEHLMaIbHOMN UMes
MWHUMabHYIO 3Hepruto. KakoBa BepoATHOCTb OBHapPyKeHUA YacTuLbl B cpeaHel TpeTu ambl? OTBeT:
0,609.

3apaaHue 5. OnpegennTb 4 IMHY BOJIHbI, COOTBETCTBYHOLLYIO TPETbEN NMHUKN cepun Banbmepa: 1) B
CNeKTpe U3Ny4eHur Boaopoaa, 2) B cnekTpe usnyyeHua noHa renva. Oteet: 434Hm, 109HM.

KoHTponbHana paboTta N2 6 «®PusmnKa agpa U 3neMeHTaPHbIX YacTUL»
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3apaHue 1. MepBoHavanbHaa macca usotona upuaua 5 Ir pasHa m =5 r, nepnog nonypacnaga

75 cyToK. Onpenennte, CKONbKO AAep pacnagetca 3a 1 cekyHay B aTom npenapate. CKOAbKO aToMoB
3TOro npenapara octaHeTtcA Yyepes 30 CyTOK U BO CKO/IbKO pa3 U3MEHUTCA aKTUBHOCTb Npenapara 3a 3To
Bpemsa? OtseT: 1,67-10%; 1,2-10%; 1,32.

3apaHue 2. Aapo 6epunnna-7 B-paanoaktueHo no cxeme K-3axsata. 3anucatb peakumio. Kakne
YyacTuLbl NpY 3TOM 06Pa3oBaANUCH?

3agaHue 3. HelTpMHHOE U3NyYeHue 3Be3bl MOMKET BO3HUKHYTb 3a CHET 06beANHEHUA ABYX NPOTOHOB C
0b6pasoBaHNeM AeWToHa. 3anuiumnTe peakumio. Kakme yactuubl ewwe 06pasytoTcs B 3TOW peakumm?

3apaHue 4. HaliTn aHepruio cBs3u spa, KOTOPoe MMeEeT OZIMHAKOBOE YMC/I0 MPOTOHOB U
HeMTPOHOB U pagunyc, B NOATOPA pasa MeHblUNi paguyca sgpa 2’Al . Oteset: ®Be, 56,5 M3B.

3apaHue 5. /13 nepBoHayanbHO CBOBOAHbLIX NPOTOHOB N HEMTPOHOB 0bpasyeTcs SApo
yrnepoga-12. Kakaa aHeprus npu aTom BblAeNsAeTca, Kak OHa Ha3sbiBaeTca?  Ecnu cMHTEe3MpoBaTb Takum
obpasom 1 ryrnepona, To CKO/IbKO BCErO BblAENUTCA NPWU 3TOM 3Heprun? Kakomy Kosmuectsy HedTu 3Ta
3Heprusa skBmuBaneHTHa? OTteeT: 92,4 M3B; 740 I'x; 16 T.

BHeayanTopHaa camocTosaTeslbHas paboTa 06y4yaloWMXCa BKAOYAET B Ce6A:  M3yyeHue nMTepaTypbl No
COOTBETCTBYIOLWEMY pPa3aeny; peweHme MHAMBUAYANbHbIX 4OMALUHMX 3a4au.

MpumepHsbie uHAueudyanbHble domauwiHue 3adaHus (U43)

9 cemecTp

3apaua Ne 1 «KnHemartumka nocTtynaTtesibHOro n Bpawiate/sibHoOro Asn>XeHmna»

2 o v
TouKa ABUKETCA MO OKPYHKHOCTU paauycom 4 m no 3akory S = A+ Bt rpe S — npoiigeHHbiit nytb, A=8
2 v 2
M, B=2 m/c’, t- Bpemsa. Onpegenutb, B KaKo MOMEHT BpeMeHW HOpMa/ibHOe YCKopeHue paBHo 2 m/c”.
HalTu cKopocTb, TaHreHUMabHOE M NOJIHOE YCKOPEHUE TOYKM B 3TOT MOMEHT BPEMEHMU

3apaua Ne 2 «JuHaMMKa NOCTYyNaTeIbHOro ABUXEHUA»

Ha 0604 maxoBuKa gnameTpom 60CM HaMOTaH LIHYP, K KOHLYY KOTOPOTro NPUBA3aH rpys C Maccoi 2 Kr.
OnpenenvTe MOMEHT MHEPLMU MAaXOBMKA, €C/IM OH BPALLLAsACb PAaBHOYCKOPEHHO Nog, AeCTBMEM IPpy3a,
3a Bpema t=3c npnobpen yrnosyto ckopocTb 9 paa/c.



3apaua Ne 3 «IMHaMuKa BpaLLaTe/IbHOro ABUXKEHUA»

Ha Ban B BMAE UMAMHAPA C FOPU3OHTANbHOM OCbIO BPaLLLEHNA HAMOTaHa HEBECOMAsA HUTb, K KOHLLY ee
npuKpenneH rpys. Kakyto yrnoByto CKopocTb byaeT MMeTb Bas cnycTa 2¢ NOCAe Hayana ABUKEHUA rpy3a,
ecnun macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, geiicTBnem CUI TPEHUA Ha ABUKYLLMeCA
Tena MOXKHO npeHebpeub

3agaua N2 4 «3aKOHbl COXPaHEHUA B MEXaHUKE»

[lBa manbix No pasmepy rpysa maccamm m;=10 Kr v m,=15 Kr noaBelleHbl Ha HUTAX OAMHAKOBOM AJ/INHbI
L=2 M B OAHOI1 TOUKE 1 COMPUKACAIOTCA Mexay co60i. MeHbLUMii rpy3 6bin OTKNOHEH Ha yron a=60° u
otnyuieH. OnpeaenunTe BbICOTY, Ha KOTOPYIO NOAHMMYTCA 06a rpy3a nocse abcooTHO Heynpyroro

yAapa

3apgaua Ne 5 «MexaHuuyeckue KonebaHua»

Mepuog 3aTyxarolwmx KonebaHnin paseH T = 4c, norapudmmyeckmii fekpemeHT 3aTyxaHusa 1,6;
HayanbHasA ¢asa pasHa 0. CmelleHne TOUKM B MOMeHT T/4 paBHo 4,5 cm. HanucaTb ypaBHeHMe
KonebaHUi 1 NocTpouTb rpaduK B Npeaenax TPEx nepnuoaos

3apaua N2 6 «PenaTmBmucTcKkaa mexaHMUKa»

B nabopaTopHOI cucTeme OTcyeTa OfHa U3 ABYX OLMHAKOBbIX YAaCTML, C MacCoi My NOKOUTCA, Apyran
ABWXKETCA co cKopocTbio v=0,8c Mo HanpaB/ieHWto K NoKosLLeica yactuue. Onpeaennte penaTUBUCTCKYHO
Maccy ABUKYLLENCA YacTULbl B N1abopaTOPHOI CUCTEME OTCHETA U €€ KUHETUYECKYIO SHEPruio

3apauya Ne 7 « MKT. Ctatuctuueckasa pusmka»

B cocyne o6bemom 20 n Haxo4MTCA CMeCb BOAOPOAA U renna noa AasaeHnem 2 atm. Obuwaa macca
cmecu 5 r. M3BecTHO, 4YTO cpeaHAA KMHeTUYeCKasa IHeprua NOCTyNaTe/IbHOro ABUXKEHUA MOJIEKY CMeCH
razos pasHa 0,038 3B. Bo CKONIbKO pa3 OT/INYAOTCA MAcCbl BOAOPOAA U resina B cmecu?

3apgaua Ne 8 «<MaeanbHbli ras»



3 MoA5 a30Ta NJOTHOCTbIO p=1,25KF/M3 M30XOPHO HArpenu Tak, YTo ero Aas/ieHne U3MeHUIach C 1,1-105
Na po 1,6:10°MNa, a 3aTem 1n306apHO CXKanu Ao nepBoHa4vaAbHOM TemnepaTypbl. Onpeaennte
TeMMepaTypbl B Ka*KAOM M3 TPeX OMUCaHHbIX COCTOAHMI U KOHEYHbI 06bem rasa. Msobpasute rpadpukm
3TUX NPOLECcCcoB B KoopAanHaTtax P-T

3apauya Ne 9 «lepBoe Hayano TepMOAUHAMUKUN»

B pesynbTate n3oTepMmUYECKOoro paclimpeHms asota maccot m=0.2krnpu temnepatype T=280 K 06bem
€ro yBesinymBaetca B 2 pasa. Onpeaenntb: 1) paboTy A, coBepLUEHHYIO ra30M MPU pacluMpeHunu; 2)
nsmeHeHue AU BHyTpeHHel sHepruu; 3) KoAnYecTso Ten1oTbl Q, NoyYeHHOe ra3om

3apaua Ne 10 «Bropoe Hayasno TepmogUHaAMUKU»

Kycok nbaa maccoit m =200r, B3ATbI Npy TemnepaType t; = -10C°, bbin HarpeT go TemnepaTtypsbl t, =0C° u
pacnnaB/eH, noc/e yero obpasosasluanca Boga bbiana Harpeta Ao Temnepatypsl t3= 10C°. Onpeaenntb
n3meHeHue AS sHTpPONUK B Xo4e YKa3aHHbIX NPOLLECCOB.

3apaua Ne 11 «9nekTpocTaTuKa»

dneKTpuyeckoe nose co3gaHo Asyma 3apagamu g;=10 HKa n q,=-20 HKn, HaxogAwWMMmMCA Ha
pacctoaHum d=20 cm apyr ot gpyra. OnpeaennTb HaNPAXXEHHOCTb NOAA B TOUKe A, yAaNEeHHOM OT
nepBoro 3apsaaa Ha pacctosHue r;=30 cm 1 OT BTOPOro Ha r,=50 cm. Paccuntatb paboTy, KOTopyo
HeobX04MMO COBEPLLUTL, YTOObI NEPEHECTM TOYEYHbIN 3apasg, qo=5-10'4 Kn 13 TOUKM Haxoasawmiics
nocepeauvHe Mmexay 3apagamm B TOUKY A.

3apaua Ne 12 «MocToAHHDIN 3N1EeKTPUYECKUA TOK»

Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, £5=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpegenute: 1) cnibl TOKa BO BCEX yYacTKax Lenu; 2) TeMNI0BYO MOLLHOCTb, KOTOPas BblAeNAETCA Ha
conpotusneHmm Rs.
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3apaua Ne 13 «9nekTpomarHeTusm»

Mo AByM 6GECKOHEYHO AJIMHHbBIM NPAMbIM Napas/ie/ibHbIM NPOBOAAM, HAXOAALWMMCA Ha PACcCTOAHUMU
R=10,0 cm gpyr oT Apyra B Bakyyme, TekyT Toku 1;=20,0 A 1 1,=30,0 A 0gMHAKOBOro HanpasAeHUA.
Onpegennte MarHUTHYIO MHAYKUMIO Noas B, co3gaBaemoro TokaMu B TOUKaX, eXKalnx Ha NPAMOMN,
coeaumHamLmMx oba nposoaa, ecau: 1) Touka C nexuT Ha pacctossiHUK r=2,0 cM NeBee 1eBOro NpoBoAa;
2) TouKa [l nexkut Ha pacctosHMmM r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) Touka G NeXKMUT Ha PaCCTOAHUM
r;=4,0 cm npasee n1€BOro NpoBoAa.

3apaua Ne 14 «9neKTpomarHeTusm»

JNeKTPOoH, YCKOpeHHbI HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MarHMTHOE None C HAYKLMein
B=0,7-10" Tn nepneHaNKyAApHO CUNOBBIM IMHUAM.  HaWTu pagmyc OKPYKHOCTU, MO KOTOPOU
ABUXKETCA 9NEeKTPOH B MarHUTHOM rosie n nepuog ero spaweHuma. Oteet: R=0,68 m; T=5,1-10" c.

3apaua Ne 15 «9nekTpomarHUTHaA UHOYKLMUA»

MpoBoAALMI NAOCKMIN KOHTYP, UMeoLWMiA GOPMY OKPYKHOCTM paguyca r = 0,05 m nomeLlleH B
04HOPOAHOE MarHUTHOE NoJie TaK, YTO IMHUM MarHUTHOM MHAYKLMM NOAA HanpaB/ieHbl
nepneHAMKyIAPHO NAOCKOCTU KOHTYypa. ConpoTuBieHne KOHTYpa R =5 OM. MarHuTHas HAYKUmA
MeHseTcA no 3akoHy B = kt, rae k =0,2 Ta/c. Onpepenute: a) 3.4.C. UHAYKLUUKN, BOSHUKAIOLLYHO B 3TOM
KOHTYpe; 6) CNY MHAYKUMOHHOIO TOKa; B) 3apAj, KOTOPbIV NPOTEYET N0 KOHTYPY 3a Nepsble 5 ceKyHA,
N3MeHeHuA Nons.

10 cemecTp

3apaua Ne 16 «UHTepdepeHLMa CBeTa OT TOUEUHbIX UCTOYHUKOB»



B onbiTe KOHra Ha NyTM 04HOMO M3 MHTEPdEPUPYIOLLMX NyHel NOMELLLANach TOHKAA CTEKAAHHAA
NAacTMHKA, BCeACTBME YEro LieHTpasibHasA CBET/1asa Nojoca CMeLLLanach B NO0XKEHWe NepBOoHavYanbHO
3aHATOE NATOWN CBET/0M NONOCOMN(HE cUMTas LEeHTPaNbHOM). Jlyd NagaeT Ha NAACTUHKY
nepneHAnKynApHo. NokasaTenb npesomaeHna NAacTMHkn n=1,5. [lanHa BoaHbI A=6-10" m. Kakosa
TO/LLMHAE NNACTUHKK?

3apaua Ne 17 «AHTepPpepeHLmUa cBETA B TOHKUX MJIEHKAxX»

MnockonapannenbHaa CTEKNAHHAA NAACTUHKA TOAWMHON d=1,2 MKM 1 C NOKasaTenem npefomneHums
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 NOBEPXHOCTEN NAACTUHKK W ONpeaennTe, yCUIeHUe nam
ocnabneHne MHTEHCMBHOCTM NPOUCXOANUT NPU UHTEPdEPEHUMUMN B CNEAYIOLWLMX CIYYasaX: a) Ni<n<n,; 6)
n,<n>n,

3apaua Ne 18 «Audpakumua PpeHena»

Haliante paanycbl nepsbix Tpex 30H OpeHensa AN NA0CKOW BOHbI, CN PacCTOAHUE OT BOJIHOBOM
NOBEPXHOCTU A0 TOYKM HabaoaeHua 1 m. [lnnHa BosHbl A=500 HM.

3apaua Ne 19 «Andpakuma PpayHropepa»

HaiT HanbonbLwMin NOPALOK CNEKTPA A8 XKENTON IMHUN HAaTPUA C AJIMHOMN BONHbI A=589 HM, ecn
NOCTOAHHAA ANPPAKLMOHHON pelueTkn d=2 MKM. CKOJIbKO BCEro MakCMMyMOB AaeT 3Ta pelleTka? lMog
Kakum yriom ¢ HabaogaeTca nociegHUn Makcumym?

3apaua Ne 20 «lMonapusauma ceeta»

YroN Mexay NAOCKOCTAMM NPOMyCKaHWA AByX NonapusaTopos paseH 50°. EcTecTBEHHbIN CBET, Npoxoas
yepes TaKyto cuctemy, ocnabnsetcs B 8 pas. MNpeHebperas NOTEPAMM CBETA NPU OTPANKEHWUN,
onpeaennTb KoapPULMEHT NOrNOLLEHNA CBETA B NOAAPMU3aTOpaXx

3agaua Ne 21 «dotoadppekT»



OnpenenvTb HaMMeHbLUNIN 334ePKUBAIOLLMIA NOTEHUMAN, HEOBXOANUMBIN ANA NPEKPALLEHNA SMUCCUM C
NnoBepxHOCTM GOTOKATOAA, EC/IM OH OCBELLAETCA U3/YYEHUEM C ANMHOW  BOAHbI 0,4 MKM, 3 KpacHas
rpaHuua Ana matepmana Katoga pasHa 0,67 mKm

3apauya Ne 22 «Tennosoe Usny4yeHne»

YepHoe Teno Harpenn ot tTemnepatypbl 600K ao 2400K. Bo cKonbKo pa3 yBesanymaacb obuias Tensosasn
3Heprua, n3nydyaemas Teom? Ha CKoSIbKO M3MEHMNACh AJIMHA BOJIHbI, COOTBETCTBYHOLL,AA MaKCUMYMy
3HEPrum U3Iy4eHMA N CNEKTPAJIbHbBIN COCTaB U3/Ty4eHun?

3apaua Ne 23 «3¢pdekt KomntoHa»

®oTOH c s3Heprueit 1 MaB paccenancs Ha cBO60AHOM NOKOUBLLEMCA INEKTPOHE. HalTU KMHETMYECKYIO
3HEpPru1Io 3N1eKTPOHA OTAA4YN, ECIN B Pe3y/ibTaTe PaccesHUs 4AnHa BoAHblI @OTOHA M3meHunach Ha 25%

3apgaua Ne 24 «dnemeHTbl KBaHTOBOW MeXaHUKU»

Mpw ABUMKEHMM YaCTULbI BAO/Ib OCU X CKOPOCTb ee MOXeT BbITb onpeaeneHa ¢ TO4HOCTbO (OWNBKoM)
80 1 cm/c. HaiiTn HeonpeaeneHHOCTb KOOPAMHATbI, EC/IM YacTULEN ABAseTcA: 1) 3neKTPoH, 2) ApobuHKa
maccom 0,1r

3apaua Ne 25 «YacTuua B noTeHUUanbHOM ame»

CobcTBeHHan d)yHKLJ,MH, onucbiBaoLWaa COCTOAHNE MUKPOYaACTULLbI B 6ecKoHe4yHo Fl'ly6OKOl71

. 7m
. . w,(X)=Csin—x
NoTeHUMaNbHOW Ame WwupuHoi €, umeet Bug, I . Ucnonb3sya ycnosua HOPMMPOBKMY,

onpegenntb MNOCTOAHHYHO C.

3apaya Ne 26 «Atom no Teopuun bopa»

BbIlUMCNUTB PaanycCbl NEPBbIX TPEX OPOUT 31EKTPOHA B aTOMe BOAOPOAA



3apaua Ne 27 «U3nyyeHne atoma»

Haintun HaM60/’IbLLIYI-0 N HAaMMEHbLUYI AJINHbI BOJIH CeEPUN MNaweHa B CNeKTpe n3nydyeHma sogopoaa.
CpaBHUTb NONYYEHHble 3Ha4YeHUA C 4JMHAMM BOSIH BUANMOTO U3NYYEHUA

3apaua Ne 28 «PagMOaKTUBHOCTbY

192
MepBoHayanbHasA macca usotona upuama 77 pasHa m =5 r, nepnog nonypacnaga 75 cyTok.

OnpepennTe, CKOIbKO AAep pacnazerca 3a 1 cekyHAay B 3Tom npenapaTe. CKONIbKO aTOMOB 3TOTO
npenaparta octaHeTcA Yepe3 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTMBHOCTb Npenapara 3a 3To
Bpema?

3aaauya Ne 29 «3aKOHbl COXpaHEHUA B AAEPHbIX PeakuuaxX»

B LeHTpe conHua NpoTeKkaeT TepMoALepHan peaKkLma CUHTe3a reJina u3 BoAOPOAa, B KOTOPOW U3
YeTblpex NPOTOHOB 06pasyeTca aapo He' u ABa No3uTpoHa. 3anuwmTe 3Ty peakumio. Kakue eue
yacTuupbl 0bpasyroTcaA B HEl?

3apauya Ne 30 «9Heprua B AAEPHbIX peakumax»

Kakoe konunuectso U*°

«BbIFOpPAET» 3a rof, B A4€PHOM PEAKTOPE C 3N1EKTPUYECKON MOLLHOCTbIO 1 BT 1
K.n.4.38%? CuuTaTb, YTO pacnag fagep ypaHa nos AencTBuemM TeNN0BbIX HEMTPOHOB NPUBOANT K

06pa30BaHNIO U30TOMNOB KCEHOHA-141, cTPOHLMA-92 N Tpex BTOPUYHbIX HEMTPOHOB.

lMepeyeHb 80NPOCOB K CEMUHAPCKUM 3AHAMUAM

9 cemecTp

Cemunap Ne 1 "KuHemaTHMKka M JMHAMHMKA IOCTYNATEJbHOIO0 M BPAIIATEJbHOIO
ABUKEHHH'"
9. Mexannyeckoe nBmwxenue. Cucrema orcuéra. MarepuaibHas TOUKA.
10. OcCHOBHBIE KHHEMaTHYECKHE XapaKTEPUCTUKU: TIEPEMEILCHUE, IIyTh, CKOPOCTb,
YCKOpEHHUE: MOJIHOE, HOpMaJIbHOE, TaHTeHIInabHoe. Kitaccudukanms JBUKeHU.



11. IToctynarensHoe aBuxkeHue. LlenTp macc. BpamarensHoe nBUKEHUE.

12. OcHOBHbBIE KHHEMaTHYECKHE XapaKTEPUCTUKU BPAILATEIbHOTO ABMXKEHHUS: YToJl
IIOBOPOTA, YIJIOBOE NIEPEMEILIEHUE, YTIIIOBbIE CKOPOCTh U YCKOPEHHUE.
13. CBs13b MeX 1y IMHEHHBIMU U YTJIOBBIMH XapaKTEPUCTUKU JIBUKEeHUs. PaBHOMepHOE 1

paBHOIIEPEMEHHOE BpallaTeIbHOE ABMKEHUs. [loHATHE COCTOSHUS (PU3NIECKON CUCTEMBI U
YPaBHECHHUS JIBUKCHHUS.

14, JlnHamMudeckne XapakKTepUCTHKH: CHJIa , CUJIOBOE TI0JIE, Macca, IMITYJIbC.

15. 3axons! HeloTOHA.

16. JIuHaMuYecKue XapaKTEPUCTHKH BPAIIATEILHOTO ABMKCHHS: MOMEHT CHJIBI OTHOCHUTEIILHO
ocH, MOMEHT nHepiud. OCHOBHOM 3aKOH JIMHAMUKH BPaIaTeIbHOTO JIBUKCHHS.

Cemunap Ne 2 "3akoH coxpaHeHus"
3. 3aKOH coxpaHeHMA UMMYNbCa, YCA0BUA ero BbIMOAHEHUA.
4. 3aKOH COXpaHEeHWA MOMEHTA MMMYAbCa, YCNOBUA €ro BbIMOAHEHUA.
3. Pabora, momHOCTh. PaboTa TpaBUTAlMOHHOW CHWIIBI, KOHCEpBaTHBHBIE CHJBL. Paborta
pesynpTupytomieil cunel. Kunernueckass sHeprusi, TeopeMa 00 H3MEHEHUU KHHETHYECKON
DHEPIrUH.
4. 3aKOH COXpaHEHMA MNONHON MEXAaHWUYECKOW SHEPTUN,  YCI0BUA €ro BbINOJHEHUA.

5. CoygapeHue ayx Ten.

6. CBA3b 3aKOHOB COXPaHEHWUA CO CBOMCTBAMM NPOCTPAHCTBA U BPEMEHMU.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
8. DU3NYECKUI U MATEMATUYECKMA MAATHUKM.
9. NapmoHuyeckme, cBobOAHbIE, BbIHYXAEHHbIE W 3aTyxalolwme KosebaHua: guddepeHuManbHble,
rpaduKm, XapaKTePUCTUKMN.
10. fABneHue pe3oHaHca U ero pusmdeckas npupoaa. Npumepobl.
11. BonHa. Bugbl BonH. MexaHU3m 06pa3oBaHNA MEXaHUYECKUX BOJTH.
12. 3BykoBas BosiHa. MexaHn3m 06pa3oBaHMA 3BYKa B rasax.
13. BonHoBOe ypaBHeHMe.
14. Crosavan BonHAa. MexaHu3m obpa3oBaHuUA. YpaBHEHME CTOsUYEN BOJIHbI.

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONIUCAHUA MaKpocucrem"
6. BeposiTHOCTH NOSIBNICHHS AUCKPETHON M HEMPEPHIBHON CITyYaiHBIX BEJINYHH.
7. dyHKIMS pacripeieieHus] BepoATHOCTEH. Y clIoBHE HOPMUPOBKHU.
8. Cpennee u HanboJiee BEPOSATHOE 3HAUCHUE CITyIalHOUW BETUIMHEI.
9. Craructuueckue Meto ibl. OCHOBHBIE MTOJIOKEHUS CTATUCTUYECKON (PU3HUKH.
10. Pacnpenenenne Makcgeia, ['aycca, bonsumana.

Cemunap Ne 5 "TepmoanHamMuveckne MeTOIbI ONMCAHUSA MaKpocucTem'"
10. YpaBHEHHE COCTOSHUS UICATTBHOTO Ta3a.
11.PacnpepeneHue sHeprumn no cteneHAam ceoboapl. CpegHAA 3HEPTUA MONEKYbI.
12.TennoemkocTb. MonsipHasa 1 yaenbHan TeN10emMKocTu. YpaBHeHMe Manepa.
13.BHYTPEHHAA 3HEPrus Kak GyHKLMA COCTOAHMA cucTeMbl. PaboTa Kak dyHKLMA npoLecca.

14. ITepBoe Ha4anO TEPMOAMHAMUKHY.

15. N3omporieccrl: M30TEpMHUUECKHH, H30XOPHUUECKUH, N300apUUeCKHil, alnadaTHICCKUH,
MOJIUTPOTTUIECKHI.

16. Outponus. CBOMCTBA YHTPONUU U30JIUPOBAHHONW CHCTEMBI.

17. BTopoi1 3aKOH TEpMOAVHAMUKH.

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



CemuHap Ne 6 "InekTpocratuueckoe nosne"

7. dneKTpocTaTUYecKoe noJsie. INeKTpUUYeCcKuin 3apaa. 3akoH KynoHa.
8. HanpA*KeHHOCTb 3N1eKTpoCcTaTMyeckoro non. NMpuHumMn cynepnosnumu.

9. loToK BeKTOpa E. Teopema laycca.

10.MoTeHLMaNnbHOCTb 3N1EKTPOCTAaTUYECKOTO NoAA. Teopema 0 UMPKYAALMN.

11.CBA3b MmeXKAay HAaNPAXEHHOCTbIO N NOTEHLMANOM.

12.TeomeTpumyeckoe onmcaHme nona. CUnoBble IMHUU. DKBUNOTEHLUMANbHbIE MOBEPXHOCTH.

CemuHap N2 7 "TOCTOAHHbIN TOK. Llenn nocToaHHOro ToKa"

7. DNeKTpUYecKkuit ToK. NMNOTHOCTb TOKa. YpaBHEHNE HENPEPLIBHOCTY.

8. 3akoH Oma gna o4HOPOAHOrO y4acTKa uenu.

9. ConpoTtuBaeHne npoBogHMKa. CoeguHeEHME 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. dNeKTPOMarHMTHaA UHAYKuma"

8. VCTOYHMKM MarHMTHOro nosa. MarHMTHoe nose ABWKyLLLeroca 3apaga U NpoBoAHMKA C TOKOM. 3aKOH
bno-Casapa.

9. MOTOK M UMPKYNAUMA BEKTOPa WHAYKUUM MArHMTHOro nond. Teopema [aycca u Teopema O
LMPRYNALMN.

10.Cuna JlopeHua. [l BuKeHne 3apaKeHHON YacTULbl B MarHUTHOM nosne.

11.Cuna Amnepa.

12.3aK0OH 3/1eKTPpOMarHuTHoM HAyKumMn Papagesn. Mpasuao JleHua.

13.BuxpeBoe aneKTpuyeckoe none.

14.A8neHune camonHaykumun. MHayKTmBHocTb. ConeHouna.

10 cemecTp

CemuHap N2 9 "UHTtepdepeHuusa u gudpakumsa ceeta”

12.9neKTpOMarH1UTHbIE BO/HbI.

13.KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

14.NHTepdepeHuma cBeTa OT A4BYX UCTOYHUKOB.

15.NHTepdepeHyma cBeTa OT NJ0OCKONApPanaeibHON NAACTUHKM.

16.NHTepdepeHumA cBeTa OT NAACTUHKM NEPEMEHHOM TONLWMHDBI. Konbua HbtoToHa.

17.MpnmeHeHUe MHTepdepeHL N CBETA.

18.fleneHne pguodpakumm. OcobeHHOCTb AudbpakuMm CBETOBbIX BOAH. [Audpakuma OdpeHens u
®payHrodepa.

19.MpuHumn MNolreHca-PpeHena. YnpoleHue BblHUCIEHNN C NMOMOLLbIO BEKTOPHON ANArpaMMmbl.

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

21.Andpakuma PpayHrodepa Ha y3KOM MPSAMOSIMHEMHOMN Wenn. YcnoBmMa MakCMMyma U MUHUMYMA.
3aBMCUMOCTb MHTEHCUMBHOCTU CBETA OT YrNna ANdpaKkumm.

22.0ndpaKkunoHHan pewetka. OCHOBHbIE XapaKTEPUCTUKM ANDPAKLMOHHON pelleTKn. YCNOBUA TNaBHbIX
MaKCMMYMOB U MUHUMYMOB U A06aBOYHbBIX MMHUMYMOB.

CemuHap N2 10 "Monspusauyma ceeta”



7. Nonsapusayma ceeTa. ECTECTBEHHbLIN M NONAPU30BAHHDIN CBET.

8. lMonapusauma ceeta Npu oTpaxKeHUn n npenomaeHnmn. 3akoH bptroctepa.

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

10.NMonapusaumoHHble npusmel. Mpruama HukonA.

11.3akoH Mantoca. AHanmM3 NOAAPM30BAHHOIO CBETa.

12.0nTn4yeckn akTMBHbIE BeLLecTBa. BpaweHne nAOCKOCTM Noaapusaummn ceeTa.

CemuHap N2 11 "KsaHTOBas onTuKa"

6. TennoBoe u3nyyeHme abCcoNOTHO YepHOro Tena. 3akoH CrtedaHa — BonbumaHa. 3aKOH CMeLLeHUs
BuHa.

7. KopnycKynapHO-BOAHOBOW Ayaan3m cBeTa. dHeprua n umnynabc GoToHa. [laBneHune cBeTa.

8. ®oToaddeKT. 3akoHbl poToadPpekTa. Popmysa INHIWITENHA.

9. 3¢dekT KomntoHa. Popmyna KomnToHa.

10.BosiHOBbIE CBOMCTBA YacTul,. AinHa BoaHbl ge bpoina. NMpuHuMn HeonpegeneHHocTn Mensenbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. NnaHeTapHaa mogenb atoma.

MocTynatbl bopa.

MN3nyyeHne aToma BOAOPOAA M BOAOPOAONOA0OHbIX cucTem. CneKTpaibHble cepum.
. ®opmyna banbmepa.

10 CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKOH Mo3au.

©® o

CemuHap N2 13  "OcHOBHbIe NM0/1I0}KeHUA KBAaHTOBOW MeXaHUKK"

6. KBantoBeie cocrosHus. BonHoBas ¢yHkmms u ee ¢usmveckuid cmbica. [IpuHIMD
cynepno3uiuu. Ypasaenue lIpenunrepa, KBAaHTOBbIE YPABHEHUS IBUKEHUSI.

7. Hexotopsie 3a7aun KBAHTOBOW MEXaHUKHU. YacTuiia B OECKOHEYHO TITyOOKOH MOTEHIIUATbHON
ame. KBaHTOBaHUE SHEPIrUH.

8. KBaHTOBbIe uyMCia, XapaKTepusylollMe MOJIOXKEHNE 3/1EeKTPoHa B atome. KBaHTOBaHWe 3Hepruu.
KBaHTOBaHWe MoMeHTa nmnybca. CruH 31eKTPoHa.

9. Cxema 3HepreTMyecKux ypoBHei atoma Bogoposa. MNpasuna ot6opa npy aTOMHbIX Nepexoaax.

10. ['paHu1IBl TPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

CemuHap N2 14 "ArtomHble Agpa, UX cBoOicTBA. PaanMoaKkTMBHOCTDL"

fiBneHne pagmMoaKTUBHOCTH.

OCHOBHOW 3aKOH paZiMOaKTMBHOIO pacnaga. PaanoaktneHble pagbl.
CocTaB M XapaKTepPUCTUKM aTOMHOTO Aapa. AgepHble cunbl.
KanenbHasa n obonoveyHaa mogenu saaep.

10 Macca v aHeprua ceasu agpa. YaenobHasa aHeprua csasun. Pagnyc agpa.

©® N

CemuHap Ne 15 "flgepHble peakuun"

6. ApepHble peakumu.

7. JHeprus sgepHoON peakLmu.

8. YpaBHeHME UM 3HepreTMyeckoe ycnoBue o-pacnaga. CBA3b 3HEPrMM o-4acTULbl C MNepMoaom
nonypacnaga. TyHHenbHbIn 3pPeKT Npu a-pacnage. CNekTp o-4actul,



9. XapaKTep CNeKTpa y-usnyvyeHuA. npOLI,ECCbI B3aMMOAeVICTBMH Y-KBAHTOB C BeLWECTBOM. 3aBMCUMMOCTb
MHTEHCUBHOCTUN Y-U3Ny4yeHnAa OT TOJILMHbI CNoA BeELWeCcTBa. CpaBHeHue I'IpOHVIKaIOLLI,EVI cnocobHocTH

Pa3/IMYHbIX BUAOB U31y4YeHUA.

10.Tpu BMaa PB-pacnaga. SHepreTUyecknin cnektp P-vactuu. M'mnoTesa HeMTPUHO. 3aKOHbI COXpPaHEHUA
npu B-pacnage. /lentoHbl. JIENTOHHbIV 3apAa,.

HpI/IJlO)KeHI/Ie 2, O]_leHO‘-[HI:Ie CpeAacTBa A1 NIPOBEACHUA HpOMe)](yTO‘-lHOﬁ aTrrecranuu

a) MnhaHupyemble pesynbTaTbl 06yYeHUA M OLEeHOUHbIE CPpeaCcTBa ANA NPoBeaeHUA NPOMEXKYTOUHOM

aTrecrauum:

UHaunkaTop
Kog
OOCTUXKEHUA
KomneTteHuunn
KomneTeHuunn

OueHoYHble cpeacTsa

MK-1:CnocobeH peann3osbiBaTb NeaarorMueckuii Npouecc ¢ UCNoAb30BaHUEM COBPEeMEHHbIX

OGPaBOBaTeanbIX TeXHONOoruii B OopraHu3sauunax cpegHero 06u.|,ero o6pasoBaHm|

MNK-1.1 OueHuBaert
nesarornyeckyo
CUTYaUMIO C NO3MLMHN
HEeobXxoaAMMOCTU U
BO3MOXHOCTU ee
KoppeKLmn

MepeueHb TeopeTUUECKMX BONPOCOB K 3auety( 9 cemecTp):

1. KuHemaTMKa nocTynaTenbHoro  ABwKeHua. [oHATue
pagunyc-BeKTOpa, CKOPOCTU M YCKOPEeHWUs. HauyanbHble ycioBuA.
Mpamasa n obpaTHaA 3a4a4n MEXaHUKMU.

2. [BuKeHMe NO OKPYKHOCTM. Yron MoBOPOTa, YrA0Bas
CKOPOCTb M yrnoBoe yckopeHue. CBA3b YINOBbIX U JIMHENHBIX
BE/IMYMH.

3. KpuBonuHeiHoe OBUXKeHMe. TaHreHumanbHoe "
HOpMasnbHOe YcKopeHue. [lonHoe YycKopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cucTembl oTcyeTa. MoHATUE CUAbI, MacChl U
mmnynbca. OCHOBHOW 3aKOH AMHAMMKM  MOCTynaTe/bHOro
OBUXKEHUA.

5. MoMeHT umnynbca U MOMEHT CU/Ibl OTHOCUTENIbHO TOUKM.
OCHOBHOE ypaBHeEHME ANHAMMKU BPaLLATEIbHOTO ABUMKEHMA.

6. BpalleHne BOKpYr HEMOABWUNKHOW OCU. MOMEHT MHEpPLMMN.
PacyeT MOMEHTOB MHepLMW NPOCTbIX Ten. Teopema LUTelHepa.
7. 3aKoHbl COXpaHEeHMA B MexaHMKe. 3aMKHyTas cucTema.
3aKOHbI COXPaHEHNA UMMYNbCa U MOMEHTa MMMYbCa.

8. PaboTa " MOLLHOCTb. KnHeTnyeckasn 3Heprus
nocTynaTesIbHOro U BPaLLaTeNbHOMO ABUMKEHMA.

9. KoHcepBaTuBHble cuabl. [oTeHUManbHaa 3Heprusa. 3aKoH
COXpPaHeHUA NOSHOM MeXaHUYECKOW SHepruu.

10. OBa cnocoba onucaHua B3aMmoAaencTeuA. [BUrKeHue
YyacTvubl B OOHOMEPHOM CTaumMoHapHoM nose. CBA3b Mexay
CUNI0M U NOTEHLMANbHOW SHepruei.

11. TapmoHuyeckue KonebaHus.  AmMnauTyga,  4acToTa,
HayanbHasa ¢asa. MaTemaTuyecknii n OU3UYECKUI MASTHUK.
JHeprusa rapMmoHUYecKkmx KonebaHui.

12. 3atyxaowme KonebaHUs. XapaKTEPUCTMKM  3aTyXaHus.
JHeprua 3aTyxatowmnx KonebaHumn.

13. Obuwee noHATME O BOAHaX. XapaKTepUCTMKKU beryuiei
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BOJ/IHbl. BOIHOBOE ypaBHEHWE NJIOCKOW BOJIHbI.

14. HanoxkeHne ynpyrnx BonH. CToA4Yas BONMHA W ee
ocobeHHocTU. KosiebaHWe HaTAHYTOM CTPYHbI.

15. Makpocuctema. MMUKPOCOCTOAAHME W MAKPOCOCTOSIHME
cuctembl. Ctatuctuyeckuit noaxofd. [loHATME BEPOATHOCTU U
cpefHen BeNMUYUHbI.

16. PacnpegeneHne MoneKyn NO  MOAYAHO  CKOPOCTM.
Hanbonee BeposATHasA, cpeaHAa W CcpeAHEKBagpaTU4yHas
CKOpPOCTH.

17. Moaenb wnaeanbHoro rasa. [laBneHue M Temnepatypa C
TOYKW 3PEHUA MOJIEKYNSIPHO-KMHETUYECKOW TeOpUU. YpaBHeEHMe
COCTOAHWA MAeaslbHOro rasa.

18. PacnpegeneHne MoJsieKyn MAeanbHOro rasa no BbicoTe B
none Taxectn 3emnun. bapometpuyeckan dopmyna.

19. NoHAaTMe cTeneHen cBob6ogbl Monekynbl. Teopema o
paBHoOpacnpeneneHnn sHeprumn No cTeneHsam ceoboapl.

20. BHyTpeHHAs 3Heprva Kak ¢YHKUMA COCTOAHWA CUCTEMDI.
MepBoe Havyano TePMOANHAMUKM.

21. Pabota Kak ¢yHKUMA npouecca. M3oxopuueckui,
NM306apUYECKNIN U U30TEPMUYECKUIA MpoLLeCChI.

22. MoHAaTue TEMN/JI0OEMKOCTH. TennoemKkocTb npu
n3oxopuyeckom W wusobapuyeckom npoueccax. [locTosHHan
agnabaTbl.

23. AguabaTnyeckuii npovuecc. Mepsoe Hayano
TepmMoaMHaMUKN anA aguabatmyeckoro npouecca. YpaBHeHue
MNyaccoHa.

24. Uuknunuyecknin npouecc. KoadduumeHT nonesHoro aencTemns
TEen/I0BOM MalLMHBbI.

25. Uukn KapHo. Teopema KapHo. TepmoguHammnyeckas LWKana
TemnepaTtyp. TpoiHaa To4YKa BOAbI KaK penepHas TouKa.

26. Cunbl B3aMMOZENCTBMA B MpUpoAe. INeKTpocTaTUyecKoe
nose. 3akoH KynoHa. HanpaxeHHOCTb 3/1EKTPOCTaTUYECKOro
nons. NMpuHUMN cynepnosmnumu.

27. Cunosble  nMHKU. TlIOTOK  BEKTOPA  HaMpPAXKEHHOCTM
aneKTpocTaTuyeckoro noss. Teopema laycca.

28. NMoteHuman.  Teopema o LUMPRYAALMM BEKTOpa
HanpsaXeHHOCTW 3M1eKTpocTaTuyeckoro nonsa. CBA3b mexay
HanpPAXeHHOCTbIO M NOTEHLNANOM.

29. DNeKTPOeMKOCTb. KoHaeHcaTopsl. CoeauHeHune
KOHAEHCaTopOoB. dHeprua KOHAEeHcaTopa. SHeprua
3NEeKTpUYEcKoro nons.

30. dneKTpuyecKkuit ToK. MNOTHOCTb TOKa.

31. ConpoTuBeHWe NPOBOAHUKOB. CTOPOHHME CUJbI.

32. Npasuna Kupxroda pnsa pacyeTta pasBeTB/EHHbLIX LEMen.
MowHOCTb TOKa. 3akoH xoyna-JleHua.

33. MpuHUMN  CynepnosvuMKM  MarHWTHbIX MNoJei. 3aKoH
bno-Casapa.

34. Cwna NopeHua. Cuna Amnepa.

35. 3aKoH 3/eKTpomarHuTHoM uHAyKumn dapaged. Mpasuno
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JNeHua. Buxpesoe anekTpuyeckoe nosne.

36. flBneHne camouMHAyKUMWU.  WMHAOYKTMBHOCTb.  DHeprus
KOHTYpa C TOKOM. DHeprua MarHMTHOro noss.

37. dneKktpuyeckoe none B  BeuwectBe. [losspusauus
OV3NEeKTPUKa. BekTop 3N1eKTpUYecKoro cMeLeHuA.
OuanekTpuyeckana NpoHMLLAEeMOCTb BeLlecTsa.

38. MarHutHoe none B BelwectBe. HamarHM4YeHHOCTb.
HanparKeHHOCTb MarHMTHOro nonsa. MarHMTHasa NPoOHMLAEMOCTb
BewecTBa. PeppomarHeTuKu.

IlepeveHb BOMPOCOB K 32a4€TY (1o cemecrp):

1. SneKTpomarHuTHble  BOJIHbl. BonHOBOe  ypaBHeHMe.
CBOICTBA 3N1EKTPOMArHUTHBIX BOJIH.

2. TlnocKas 3NeKTPOMarHWTHaA BOJIHA M €e OCHOBHble
XapPaKTePUCTUKU. DHEPIUA U UMMNYbC 3NEKTPOMArHUTHOM BOJIHbI.
3. EcTecTBeHHbI M NOAAPU30BaHHLIN CBET. 3aKOH Mantoca.

4. Yron BpiocTtepa.

5. UWkana 3/IEKTPOMArHUTHbIX BOJIH. OcobeHHoCTH
ONTUYECKOoro guanasoHa. [okasatenb NpenomaeHna cpeasbl.

6. KorepeHTHble BONHbI. UHTepdepeHLUsA CBETOBbIX BOJH.

7. OnTnyeckaa pasHocTb xoga. CBsA3b ONTUYECKOM PasHOCTU
X04a@ ABYX BOMH C pasHOCTblo ¢a3 mexay Humu. Ycnosua
MaKCMMyMa U MUHUMYMa.

8. Cxema HOHra gna HabnogeHua uHTepdepeHLnn.

9. WHTepdepeHuMs B TOHKMX NneHkax. HabnwogeHwe Konel,
HbloToHa B OTparKeHHOM M NPOXOAALLEM CBETE.

10. AsneHne andpakuuu.

11. [OundpaKumMoHHan pelleTKa KaK COBOKYMHOCTb KOHEYHOro
yucna wenen.

12. Tennosoe wu3nyyeHune Tena. 3akoH CredaHa-bonbumaHa.
3aKoH cmelleHuna BuHa. F'mnotesa MNnaaHKa.

13. doToadpdekT. 3akoHbl CTonetoBa. Popmyna dUHLITENHA.

14. ®otoHbl. [asBneHue cBeTa. KopnycKynsapHO-BONHOBOM
Oyannsm ceeta.

15. BonHoBble cBolcTBa 4YacTuu,. OanHa BOAHbI Ae bpoiins.
JKcnepuMeHTaibHble NOATBEPKAEHMA rMnoTesbl aAe bpoins.

16. MnaHeTapHaa moaenb atoma. NMoctynatbl bopa.

17. CneKkTtpanbHble cepun aToma Bogopoga. O6obuieHHas
dopmyna Banbmepa.

18. 3neKTponpoBOAHOCTb METaNNOB W  MOJYNPOBOLHMKOB.
CBepxnpoBOANMOCTb.

19. fAsneHue PaAMOaKTUBHOCTM. OcHoBHoW 3aKOH
pagnoaKTMBHOro pacnaga. [loctoaHHaa pacnaga. [epuopg,
nosaypacnaga.

20. CocTaB M XapaKTepUCTMKM aTOMHOTO AApa.

21. Macca M 3HepruMa cBsi3M aTOMHOro sApa. 3aBUCUMOCTb
yAeNbHOM 3Heprusa cBA3M OT MACCOBOTO YMCAa.

22. ApepHble peakumu. dHeprus peakumu. Peakumm geneHus u
CMHTE3a agep.
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23. PagmoaktTuBHble pagbl. OCHOBHble  3aKOHOMEPHOCTU
o-n3nydeHua sgep. JavHa ceobogHoro npobera o-4acTumL,.

24. Tpu BuAa P-pacnaga. SHepreTMUeckuin cnektp B-yacTuu,.
HentpuHo.

25. OcobeHHOCTH y-U3nydeHua aaep. MpoxoxKaeHWe Y-KBaHTOB
Yyepes BeLLecTBo..

MK-1.2

Pewaet
obpasoBaTte/ibHble
33/3a4M Ha OCHoBe
COBpPEMEHHbIX
obpasoBaTesibHbIX
TexHo/0rnmn

MpumepHbIA NnepevyeHb NPAKTUUYECKUX 3a4aHNI
1 cemectp

3apaHue 1.Touka ABMXKETCA B NIOCKOCTN XOY MO 3aKOHY:

x = —2t;y = 4t(1—t). HaiATn ypasHeHwue Tpaektopun Y = f(X) u

n306pa3unTb ee rpaduyeckn; Bektop ckopoctn V 1 yckopeHus
d B 3aBMCMMOCTM OT BPEMEHMW; MOMEHT BPEMEHMU ty, B KOTOPbIN
BEKTOP YCKOpPeHMA a@ cocTaBaAeT yron 1/4 ¢ BEKTOpom

ckopoctn V . OTBeT: y=—x?-2x; V=-2 +4(1-2t)], a=-8],
t0=0,75C.

3apgaHue 2. Teno BpalLaeTcs BOKPYr HEMOABUXKHOM OCK MO
3aKOHY ¢ =2+4.t—2-t?. HaliTu: 1) cpeaHee 3HaYeHMe yrnosoii

CKOpPOCTHU <a,> 33 NPOMEXYTOK BpemeHu oT t=0 A0 OCTaHOBKM;

2) yrnoByto CKOpocTb Tena B MOMeHT BpemeHu t=0,25 c; 3)
HOPMaJIbHOE YCKOPEHME TOYKM, HaxoaALLelcsa Ha paccTosHun 1
M OT OCM BpaLLEHMA B TOT }Ke MOMEHT BpemeHu. OTBeT: 2paa/c; 3
paa/c; 9 m/c’.

3apaHue 3. LLap maccon mi=4Kr gBUXKETCA CO CKOpOCTbto V=5
M/C 1 CTafIKMBAETCA C LAaPOM Maccoi m, =6 Kr, KOTOpPbIi
ABUXKETCA eMy HaBCTpeydy co ckopocTbio V,=2 m/c. Onpegenute
CKOPOCTU ApoB noc/e yaapa. Yaap cumMtaTtb abcontoTHO
YyrApyrum, NpambIm U LeHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BUAE CNIOWHOIO UMAKMHAPA Maccon m;=10 Kr
HacaXeH Ha ropu3OoHTa/IbHYyI0 OCb. Ha unmanHAap HamoTaH
LLHYpP, K CBOBOAHOMY KOHLYY KOTOPOro NoABelleHa rupa maccom
m,=2 Kr. C KaKMMm ycKopeHuem byaeT onycKkaTbCa rmps, ecam ee
npegocTaBuTb camoi cebe? OTseT: 2,8 m/c’.

3apaHue 5. Onpeaenntb Nepnos, YactToTy M HaYabHyHO dasy
KonebaHMi TOUKM, ABMXKYLLENCA NO YPABHEHUIO: x = A-sina(t+7)
roe w=2,5n c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TO4YKU B
momeHT BpemeHu 0,8 c. OtseT: T=0,8¢c; v=1,25 ¢’ V=0,157 m/c.

3apaHue 6. Haiaute ans rasoobpasHoro asoTa Temneparypy,
NPV KOTOPOI CKOPOCTAM MosiekyAn v, = 300 m/c n v, = 600 m/c




Koa
KOMMeTeHL N

NHankaTop
OOCTUXKEHUA
KOMneTeHummn

OueHoYHble cpeacTsa

COOTBETCTBYHOT OANHAKOBblE€ 3Ha4YeHUA d)yHKLI,MM pacnpeaeneHnA

2_

Makcsenna f(V). Otger: 1 _ M(V; ) _ 330K,
2k In(V, 1V,)

3apaHue 7. geanbHbliii ABYXaTOMHbIN ras o6bemom 5 51 u
JasneHuem 10°Ma M30XOPUYECKU HArpesin, B pesyabTate vyero
CpeAHAA KMHETMYECKAn SHEPIUA ero MOJIEKY1 yBENNYMAACH OT
0,0796 3B 0 0,0923 3B. Ha cKOALKO NpM 3TOM U3MEHUTLCA
OaBneHue rasa? B ganbHenwem ras M30TeEPMUYECKM PacLLIMPUN
00 HayanbHoro gasneHua. Onpeaennte o6bEM rasa B KOHLUE
npouecca. Otset: ysennuntca Ha 0,16 MMa; 5,8 n.

3apgaHue 8. Onpeaennte Ko3pOULUMEHT TENIONPOBOAHOCTU A
a30Ta, ec/in KoadPULMEHT ANHAMMNYECKOMN BA3KOCTU N AJ1A HEro
npu Tex ke ycnosmax paseH 10 mkMa-c. Otset: A=7,42 mB1/m-K.

3apaHue 9. 12 r a30Ta HaxoAAaTcA B 3aKPbITOM cocyae 06bemom
2 n npu Temnepatype 102C. NMocae HarpeBaHUA AaBaeHME B
cocyae CTano paBHO 104MM.pT.CT. Kakoe Kosimyectso Tenna bbisio
coobLeHo rasy npu HarpesaHuu? OTBeT: 4,1-103L|,>K.

3apgaHue 10. Cmelwwann Bogy maccom m;=5Kr npu
Temnepatype T,=280 K c Bogoit maccoit m,=8Kr npu
Temnepatype T, =350 K. Halitu: 1) TemnepaTtypy 6 cmecu; 2)
n3meHeHue AS sHTponuu, NpoucxogaLlee Npy CMeLMBAHUM.
Otset: 323 K; 0,3 kAX/K.

3apaHue 11. ToueyHsble 3apaabl q;=10 HKn u g,=-20 HKn
Haxo4ATcA B BO34yxe Ha pacctoaHum 10 cm gpyr ot gpyra.
Onpenenntb HanNpPAXKEeHHOCTb NOAA B TOUYKe A, yaaseHHOW Ha
pacctosaHue 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
N3MEHWUTCA NOTEHLMAbHAA SHEPTUA B3aMMOEACTBUA 3apAa0B,
ec/In NepemMecTUTb BTOPOM 3apAg, B 3Ty TOUKY? KaKyto aAna storo
HY}KHO coBepwnTb paboTy? OTBeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpu NAOCKMX BO3AYLWHbIX KOHAEHcaTopa ¢
emkocTamu C,=1,5MKkD, C,=7 MmK®P, C3=2 MKP coeanHEHbI
nocnesoBaTelbHO M NPUCOEANHEHDBI K UCTOYHUKY TOKa. Mpu
9TOM 3apAf BTOPOro KOHAeHcaTopa pasBeH 14-10™ Kn. a) Haittn
3Hepruio 3Ton batapeun. 6) He oTKIOYaA UCTOYHMKA TOKa OT
b6aTapen KOHAEHCATOPOB, PAa3ABUratoT NAACTUHbI TPETbETO
KOHAEeHCaTopa, yBeNYMBasA paccToAHNEe MeKay HUMK B 2 pasa.
HaiTn nsmeHeHne emkoctn 1 3apaga b6atapen. Otset: 490 mXK,
0,21 mKk®, 0,4 mKn.

3apaHue 13. 1sa snemeHTa (€,=1,2B,r;,=0,10m,€E,=0,9B,r,
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=0,3 OM) coeMHEHbl 0AHONMEHHbBIMU NOOCaAMMU.
ConpotmsneHune R coegmHuTenbHbIX Nposoaos pasHo 0,2 Om.
Onpegenntb cuny TOKa B uenn | 1 pasHOCTb NOTEHLMANO0B Ha
3a*KMMax Kaxkgoro ncrtodHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnonoKeH
OTHOCUTENbHO HECKOHEYHO A/IMHHOIO NPOBOAA TakK, YTO ero
NJ0CKOCTb NapannenbHa nposoay. lepneHaukynap,
BOCCTAaHOB/IEHHbIM HA NPOBOA, U3 LEHTPa BUTKa, ABNAETCA
HOPMa/blo K NJI0CKOCTU BUTKA. Cnuaa ToKa B nposoge 1:=5A, cmna
TOKa B BUTKe TOKM  |,=1A. PaccToAHKWe OT LeHTpa BMUTKA A0
nposoga d=20 cm. OnpegenvTe MarHUTHYO MHAYKLMIO B LleHTpe
BUTKa. OTBeT: By=6,5MKTA.

3aaaHue 15. MpoBogALmMii NNOCKUIA KOHTYP, UMetoLwwmii dopmy
OKpYKHOCTM paanyca r = 0,05 m nomMeLLeH B 04HOPOAHOE
MarHMTHOE Noje Tak, YTO JIMHUN MAarHUTHOM MHAYKLUK Nonsa
HanpaBAeHbl NepneHANKYIAPHO NIIOCKOCTU KOHTYpa.
ConpoTtnsneHune KoHtypa R =5 Om. MarHMTHaa nHAyKLnA
meHAeTcA no 3akoHy B = kt, rae k = 0,2 Ta/c. OnpegenuTe: a)
3.4.C. MHOYKLUMU, BO3HMKAIOLLLYIO B 3TOM KOHTYpe; 6) cuny
WMHAYKUMOHHOIO TOKa; B) 3aps, KOTOPbIN NPOTEYET No KOHTYpY
3a nepsble 5 cekyHAa M3meHeHma nona. OTteet: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTtylwka HamoTaHa megHbIM MPOBOAOM
anametpom d=0,2 mm c obuieit ganHol =314 m n nmeet
NMHAYKTUBHOCTbL L=0,5 H. OnpeaennTb CONPOTUBAEHME KaTyLLKMK:
1) B LenKn NOCTOAHHOIO TOKA; 2) B LLeNM NepemMeHHoro ToKka ¢
yactoToi v=50 'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe FOHra cTEKNAHHAA NAACTUHKA TONLWMHOM B
2 cM nomelLLaeTcA Ha NyTU OAHOIO U3 HTePhEePUPYIOLLUX Ny4Yeit
nepneHAnKYAAPHO Nyyy. Ha CKONbKO MOTyT OTAMYaTbCA APYr OT
Apyra 3HaYeHuA NoKasartena NPenomMIeHUA B PA3INYHbIX MeCTax
NAIACTUHKM, YTOObI U3SMEHEHME Pa3HOCTU X0A4a OT 3TOW
HEeoAHOPOAHOCTUN He npeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNyyok H6enoro cBeTa NagaeT HOPMaabHO K
NMOBEPXHOCTU CTEK/IAHHOM NAACTUHKN  TOAWMHOM d=0,5 MKM,
HaxopaAwelnca B Bo3ayxe. [oKasaTenb NpesiomMaeHUA CTEKNa
n=1,5. B pe3synbtate uHTEpdPepeHUMN NMHTEHCUBHOCTb HEKOTOPbIX
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BOJIH, A/IMHbI KOTOPbIX JIEXKAT B Npeaesiiax BUAMMOro cnekrpa (ot
400 o 700 Hm), ycuamBaeTcs nNpu oTpaxkeHuu. Onpeaenunte
ANnHbI 3TUX BonH. OTtBeT: 0,6 Mkm4 0,43 MKMm.

3apaHue 19. Nnockas BonHa (A=0,5MKm) nagaeT HOPMasibHO Ha
anadparmy c Kpyrnbim otBepctnem guameTtpom 1,0 cm. Ha
KaKOM PacCTOSHUWN OT OTBEPCTUA HAa ero 0CK A0/1XKHa HaXoAUTbCA
TOYKa HabNaeHMA, YTOBbl OTBEPCTMUE OTKPbLIBANO: 1) oAHY 30HY
®peHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3apaHue 20. HaitTn HanbonbLWN NOPAAOK CNEKTPa ANA HKeNTol
JIMHWUN HaTPUA C A/IMHOM BOJIHbI A=589 HM, ecnun NocTosiHHanA
AnbpakuMOHHOM peweTkM d=2MKM. CKONbKO BCEFO MaKCMMYMOB
OaeT 3Ta peweTKa? MNoa Kakum yrnom ¢ Habnwgaercs
nocnegHui makcumym? OTeeT: 3; 7; 62°.

3apaHue 21. [1Ba noaapusaTtopa pacnonoXKeHbl TaK, YTo yron
MeX Ay UX NNOCKOCTAMM NpOonycKaHua paseH  25°. OnpegenuTs,
BO CKOJIbKO pa3 YMEHbLUMUTCA MHTEHCMBHOCTb €CTECTBEHHOIO
CBeTa Npu npoxoxkaeHuu: 1) yepes oanH (Nepsblin) nonspusartop,
2) uepes oba nonapmusaTopa. KoadduumeHT nornouleHma ceeta
B nonapusaTope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpu
OXJTAXKAEHUM Tesla AJIMHA BOJIHbI, MPUXOAALLAACA HA MAaKCUMYM
N3ny4YaTesIbHOM CNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [10 KaKoit
TemnepaTypbl oxnaannock Teno? OTeeT: 323K.

3apaHue 23. Y3KUIA NYHYOK MOHOXPOMATMUYECKOIO
PEHTFEHOBCKOTO U31yYeHUA NaJaeT Ha paccemBatoLlee
BeLLecTBo. Mpn 3TOM A/IMHA BOJIHbI M3YHEHWUA, PACCEAHHOrO NOA,
yrnamm 60° 1 120°, oTanyatoTca Apyr oT gpyra B 2 pasa. Cuutas,
YTO pacceaHne NPOUCXOANT Ha CBODOAHbIX 3NEKTPOHAX, HANTH
O/IHY BOJIHbI Nagatoutero nsnyyeHma. Oteet: 1,2 nm.

3apaHue 24. KpacHasa rpaHnua  ¢otoadpdekta ana
HEKOTOpOro meTanna pasHa 275 Hm. Haitu: 1) paboTty Bbixoaa
3NEKTPOHA U3 3TOr0 MeTaNNa, 2) MaKCMMAJIbHYIO CKOPOCTb
3N1eKTPOHOB, BbIPbIBAEMbIX U3 3TOFO MEeTaN1a CBETOM C A/ IMHOM
BO/1H 180 HM, 3) MaKCMMaibHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTBeT: 4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. 3neKkTpoH obagaeT KuHeTndeckom aHeprmelt 30 3B.
OnpenennTtb febpoiiNeBCKyo ANNHY BOJIHbI 3/1EKTPOHA. Bo
CKONbKO  pa3 U3MEHWUTCA 3Ta AJ/IMHA BOJIHbI, €CIM KUHETMUYECKan
3Heprua ymeHbwntca Ha 20%? OTgeT: 2,2‘10'10 m; 1,12,
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3apaHue 26. MNpn ABUKEHUM YacTULLbI BAOAb OCU X CKOPOCTb €€
MO3KeT BbITb OnpeaeieHa ¢ TOYHOCTbIO (oWwmnbKoi) ao 1 cm/c.
HaiTn HeonpeaeneHHOCTb KOOPANHATLI, EC/IN YacTULLEN
aBnseTca: 1) anekTpoH, 2) aopobuHKa maccom 0,1r. OteeT: 0,01m;
10%m.

3apgaHue 27. Yactmua HaxoamnTca B 6eCKOHe4YHo rnybokom
OHOMEpPHOM NoTeHUMAbHON UMEs MUHUMAJIbHYIO SHEPTUIO.
KakoBa BeposTHOCTb OBHapyXKEeHUs YacTmLbl B CPpeaHEN TPETU
ambl? OTBeT: 0,609.

3apaHue 28. Onpegenntb AANHY BOHbI, COOTBETCTBYIOLLYHO
TpeTbel NMMHMKM cepum banbmepa: 1) B cnekTpe MsnyyeHuu
BOAOpoAa, 2) B cnekTpe usnyyeHusa noHa renma. OTeet: 434Hm,
109HM.

3apaHue 29. Onpegennte nepuog nonypacnaga v
Ha4Ya/NbHYI aKTMBHOCTb BUCMYTA 2813°Bi , €C/IN U3BECTHO, YTO

BUCMYT mMaccoii m = 1 r, BbiGpacbiBaet 4,58-10"° 8 — yactuu, 3a 1
CeKyHZy. Bo CKOIbKO pa3 M3MEHUTCA aKTUBHOCTb 33 MecAL,?
OTtseT: 5 cyTOK; 64 pasa.

3apaHue 30. Aapo 6epunnma-7 B-pagMoaKTUBHO MO CXeme
K-3axBaTa. 3anucaTb peakumio. Kakue 4actuubl Npm sTOm
obpasoBanuch?

3apanue 31. BblumcanTb B a.e.M. Maccy agpa *°C,y
KOTOPOro 3HEpPrua CBA3M Ha OANH HYKNOH pasHo 6,04 Ma3B.
OteeT: 10,0135 a.e.m.

3apaaHue 32. ConHeYHas NoCToAHHaA AnsA 3eMau (sHeprua
COJIHEYHOrO MU3/ly4eHMA, NaAAOLWEro B eAMHULY BPEMEHWN HA
eAMHULY Naowaamn B neprneHanKyIapHOM HanpasaeHnKn) paBHa
1370 ﬂ,)K/C'MZ. Onupanck Ha 3Ty BE/IMYNHY, HANZUTE, CKONbKO NO
Macce BOAOPOAA BbIrOPAET eXXeCeKyHAHO BHYTPU CONHLA, eC/N
N3BECTHO, YTO UCTOYHMKOM SHEPIMU COJHL,A ABNAETCA CUHTE3
yeTblpex agep Bogoposa ¢ obpasosaHmem agpa reaunsa-4. OTeerT:
630 mAH.T/c.

MK-1.3

OcymecTBisieT
KOHTPOJIb
pe3yJIbTaToOB
KOPPEKTUPOBKY
MeJaroru4ecKoro
BO3ICHUCTBUS

u

1. MpuvBeaguTe npuvmepbl CW/A, AAOWMX  pasHble  BUAbI

noTeHUManbHON 3Heprun. Kakme u3 HWUX NPUCYTCTBYIOT B
AaHHON paboTte? WM306pasuTe cxemy 3SKCMepUMEHTasIbHOM
YCTAaHOBKM W YKaXKMTe Ha HEW Cu/bl, AEUCTBYlOLME HA BCe
TeNa, BXOAALME B CUCTEMY, B KAaXKAbli MOMEHT BPEMEHMU.

2. Kakune BenuMUYMHbI UMEenun KUHEeTMYecKas U NoTeHUManbHas

3Heprma CUCTeMbl «NyAA+MaATHUK» B pPa3/IMYHbIe MOMEHTbI
onbITa? MNpeacrtaBbTe cCxemy M3MeHeHUA KUHETUYECKON WU




Koa
KOMMeTeHUMmn

NHankaTop
OOCTUXKEHUA
KOMneTeHummn

OueHoYHble cpeacTsa

NOTeHLMaIbHON SHEPTUMN CUCTEMDI.

3. [0nAa Kaknx MOMEHTOB BpeMeHM B OaHHOM 3KCMepumeHTe
MOXHO MPUMEHATb 3aKOH COXPAHEHUA MeXaHMYeCKoWM
SHepruu, a ANA Kaknx Henb3a u nodyemy? Cxema.

4. [nA KakKMX MOMEHTOB BPeMeHM B AaHHOM 3KCMepuMeHTe
MOXHO MPUMEHATb 3aKOH COXpaHeHWA WuMnyabca, a AnA
KaKUX HeNb3a 1 nodemy? Cxema

5. Ucnonb3ya 3aKoOHbl COXpaHeHUA noayuuTe dopmyny ans
pacyeTa CKOpPOCTM NoseTa nyau B AaHHOM paboTe.

Ne 4 «UccnepoBaHue BpalwaTeibHOro ABMXKEHUA TBEpA0ro Tena
BOKPYI HEMOABUMKHOW OCU»

1. KakoB xapaKkTep 3aBUCMMOCTM MOMEHTA WHepuuMu OT
PacCTOAHUA, HAa KOTOPOM HAXOAMTCA TENI0 OT OCU BpaLLeHUn?
MocTpoiiTe rpadmK 3TON 3aBUCMMOCTH.

1. Kak 3KcnepMmeHTasibHO OMNpesenseTci MOMEHT MHepuuu
Tena B gaHHou fabopaTtopHon paboTe?

2. Kakume 3aKOHbl COXpaHEHWA MNPUMEHAOTCA AN1A BblBOAA
pacyeTHbix ¢opmyn? [lonyumute dopmyny Ans pac4yeta
MOMEHTA MHEPLIUN MAATHMKA.

3. KakoBa 3aBUCMMOCTb YI/1I0BOTO YCKOPEHUs Tela OT MOMEHTa
NPUNOXEHHbIX K HEMY CWUA W MOMEHTA MWHepuun Tena?
MocTpolite rpaduK AaHHOM 3aBUCUMOCTM

4. KaKk Ha maaTHuke Ob6epbeka moryT ObiTb onpeaeneHbl
Yyrn1oBO€ YCKOpPEeHME, MOMEHT AeNCTBYIOWMX CUA U MOMEHT
NHepummn?

5. Kak B paHHOM paboTe paccyMTbiBaeTca MOrpeLHocTb
onpeaeneHna MOMEHTa WHepuMM Tena OTHOCUTEsIbHO
NPOM3BO/IbHOM OCK BpaLLEeHNA?

6. MpPOAEMOHCTPUPYNTE BO3MOMXKHOCTb MNPUMEHEHUA Cpesbl
Microsoft Excel (unu ppyroit cpegbl) ana o6paboTku
3KCNEPUMEHTASIbHbIX AaHHbIX.

Ne 5 «OnpeaeneHune xapakTepUCTUK 3aTyxatoLmx KonebaHnii
dGU3NYECKOTO MAATHUKA»

1. Mouyemy KonebaHma MaATHUKA B AaHHOW paboTe OyayT
3aTyXaloLWMMM, AaXKe NPU BbIK/IIOYEHHOM 31EKTPOMArHuTe?

2. 3anuwuTe YypaBHEHMA 3aTyxaloWMX WU  He3aTyxaroLlmx
KonebaHun, cpaBHUTE UX.

3. Kak amnnauTyaa 3aTyxatowmx KosebaHui 3aBUCUT OT BPEMEHMU
M OT Yncna KonebaHnn?

4. KakoB OU3MYECKUA CMbICA BEIMYMH MPUMEHUTENBHO K
OaHHOM paboTe: HayanbHas amMnauMTyaa KonebaHui,
HavyanbHaa ¢as3a KonebaHM, KpyroBas 4actoTa KonebaHui,
nepuon KonebaHuit, KoapdMUMEHT 3aTyxaHus, Bpems
penakcauuun, norapudMmMyeckuii  AeKpPeMEHT  3aTyXaHus,
[o6poTHOCTb. Kak oHKM meHAoTcs ¢ poctom U?




Koa
KOMMeTeHUMmn

NHankaTop
OOCTUXKEHUA
KOMneTeHummn

OueHoYHble cpeacTsa

Kak MeHATCA XapaKTepUCTUKM 3aTyxalowmx KosnebaHwui
HayanbHaa amnauTyga KonebaHwi, HavanbHaa  ¢asa
KonebaHW, KpyroBasa u4acTtoTa KosiebaHuii, nepuos
KonebaHun, KoapdPpuuMeHT 3aTyxaHua, Bpemsa penakcaumu,
norapudmmnYecKknin 4eKpemMeHT 3aTyxaHua, LO06POTHOCTb ecnun
OZMH 13 NapamMeTpoB AaHHOIO GpU3MUYECKOro MasaTHMKa: |, m,
L , k yBennuutcs (nMbo ymeHbwUTCA) NpU PUKCUPOBAHHbBIX
3HAYeHUAX OCTaBLUMXCA?

Ona dJero, B [AaHHOW paboTe, rpadukM CTpoAT B
norapnemmyeckommaciuTabe?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA Ccpeabl
Microsoft Excel (mnm papyroit cpeabl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

Ne 11 «M3yueHne CTaTUCTUYECKNX 3aKOHOMEPHOCTEN Y

1.

KakoBo pacnpegeneHne p[pobu no AYemMKam Ha [OCKe
lanbToOHA? KaKoe pacnpeneneHne aHaforMyHo AaHHOMY B
MKT?

KakoBo pacnpegeneHne 3NeKTpoOHOB NO MOAY/IHO0 CKOPOCTU B
AaHHOM pabote? YTO npoucxoguT MNpU U3MEHEHMUM
Hanps)XeHUa Hakana?

KakuMe cTatucTMyecknMe meToabl MPUMEHAIOTCS B AAHHOM
paborte?

MpoAEMOHCTPUPYINTE BO3MOXKHOCTb MPUMEHEHUA cpeabl
Microsoft Excel (unu pgpyroii cpegpl) ans o6paboTKM
3KCMNePUMEHTA/IbHbBIX AAHHbIX.

Ne 14 «OnpeaeneHue nokasatena aguabatbl meTogom KnemaHa

n lesopma»

1. O6bAcHWTE X04 3KCNepMMeHTa U pe3y/ibTaTbl pacyeTa.

2. HasoBuTe npoueccbl, NpoucxogaliMe C rasom, B Xode
3KCnepumeHTa © M306pasute mx rpaduyecku.

3. 3anuwuTe ypaBHeHMA AN BbiBoga Gopmy/bl MoKasaTens
aguabaTsbl.

4. TlpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA Cpeabl
Microsoft Excel (unu pgpyroii cpegpl) ans o06paboTKM
3KCNEPUMEHTANbHbIX AAHHbIX.

5. Kak B pgaHHOW paboTe MMHUMM3IMPYETCA MNOrpeLHoCTb

IKCNEPUMEHTA/IbHbIX AaHHbIX?

Ne 21 «UccneposaHue INNEKTPOCTATUYECKOIO NosA C NOMOLLbIO

30HAa»

1.

YTO TaKoe HanpsAXKeHHOCTb 3/ieKTpuyeckoro nona? Kak
rpaduyeckn NpeacTaBUTb pacrnpeseneHme HanpsaKeHHOCTU B
pa3HbIX TOYKAX 3/IEKTPMUYECKOro NnoJsiA B AaHHON paboTe?
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Yto Takoe noTeHUMan 3nekTpocTaTuyeckoro nons? Kak
rpaduyeckn npeacTaBUTb pacnpegeneHne MoTeHuuana B
pasHbIX TOYKaX 3/IEKTPUYECKOrO Nos B AaHHOM paboTe?
Yemy paBHa paboTa no nepemelleHUo 3apaga  BAOJb
3KBMMOTEHUMANbHOM MNOBEPXHOCTM W MO  3aMKHYTOMY
KOHTYpPY,  OrpaHMYEeHHOMY  Yy4acTKaMM  CW/IOBbIX MU
3KBUMNOTEHUMANbHbIX  AUHWUI?  Bblumcante paboty no
nepemeLLeHu1to 3apaga No 3a4aHHOMN TPAaeKTOPUM.

Kak M3MeHUTCA KapTUHA CUAOBLIX W 3KBUMOTEHUMANbHbIX
JVHUI Npu  yBeauvyeHun (ymeHblIeHUN) HanpAXKeHHOCTU
MeXAY 3N1eKTpoaamm?

Ne 24 «PacwmnpeHne npegena nusmepeHnsa amnepmeTpa

NOCTOAHHOIO TOKa»

KakoB  npuHUMn  OEUCTBUS  3/1EKTPOU3MEPUTENbHbIX
NPMBOPOB MArHUTO3NEKTPUYECKOTO M 3INEKTPOMArHUTHOrO
TUMa, NPUMEHAEMbI B AaHHOW paboTe?

YTO Ha3bIBAlOT TOKOM MOJIHOTO OTKJIOHEHMS U HanpsxKeHUem
MOJIHOTO OTKJ/IOHEHUSA 3EKTPOU3IMepUTeNIbHOro npnbopa?
Kakum o06pa3om BK/IOYAOT amMnepmMeTp M BOJIbTMETP B
SNEKTPUYECKYIO LieMNb 417 U3MEPEHUA TOKa M HanpsaxKeHuaA?
MpoAEeMOHCTPUPYITE HaBbIKW BKAKOYEHUS 3TUX Npubopos B
3NEeKTPUYECKYIO LiEMb.

Yto Takoe WyHT? [as 4Yero M KaK OH WMcnosab3yeTtcs?
MpoAeMOoHCTPUPYIUTE NCMONb30BAHME LUYHTA.

YT10 Takoe pobaBoyHoe conpoTmMBaeHne? 1A Yero u Kak oHo
ncnonb3yerca? MpoaemoHcTpupyiTe NCcnosib30BaHue
[06aBOYHOro CONPOTUBEHUA.

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHUA cpeabl
Microsoft Excel (unu ppyroit cpegbl) ana o6paboTKM
3KCNEPUMEHTA/IbHBIX AaHHbIX.

Kak B fJaHHOW paboTe MWHUMUIMPYETCS MOrpeLlHoCTb
3KCNEPMMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHne MHAYKTUBHOCTM KaTyLWKN U MarHUTHOWM

NPOHULAEMOCTN GEPPOMArHUTHOTO TeNa»

1.

Kakne npubopbl NpuUMeHAAUCb B [AaHHOW paboTe ans
onpeaenusa NapameTpoB NOCTOAHHOMO U NePeMeHHOro ToKa?
Monyunte dopmyny ana pacyeta MOJSHOrO COMPOTUBEHUSA
Lenu NepeMeHHOro Toka, UCMosb3yemol B AaHHOW paboTe
(nnv npeacTaBneHHoM NpenoaasaTtesiem).

Kak onpegensanacb WHAYKTUBHOCTb KaTyWKM B AAHHOW
pabote? Kakum ewe cnocobom MOXKHO onpeaennTb
WHAYKTUBHOCTb?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHUA cpeabl
Microsoft Excel (unu pgpyroit cpepgbl) ana o6paboTkM
3KCNEPUMEHTA/IbHbIX AaHHbIX.
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1.
2.

1.

10 cemectp

Ne 32 «OnpegeneHve paguyca KpMBM3HbI IMH3bI M NONOCHI
NPONycKaHWa cBETOPUIbTPA C NOMOLLbIO KoJel, HbloToHa»

Ne 34 «OnpegeneHue o/ MHbI CBETOBOM BO/HbI M XapPaKTEPUCTUK
ONPPAKLMOHHOM peLleTKn»

Ne 35 «OnpeaeneHne KOHLUEHTPaLMN PacTBOPOB caxapa u
MOCTOAHHOW BPALLEHUA»

1.

N2 36 «CHATME BONIbTAMMEPHbIX XapaKTepUCTUK GOTO31eMeHTa U
onpeaeneHune ero YyBCTBUTENbHOCTU»

1.
2.

Kak 06bacHAeTca noaBaeHne Koneu, HotoToHa?

Monyunte dopmynbl ANA pacyeTa pPagMycoB TEeMHbIX U
CBEeT/IbIX KosneL, HbloTOHa.

Monyunte dopmyny Ana onpefeneHus paguyca KpUBU3HBI
JINH3bI.

Kak B [JaHHOW paboTe MWHUMU3IUPYETCA MOrpeLwHoCTb
3KCMNepUMEHTabHbIX AAaHHbIX?

KakoBbl MapameTpbl W XapaKTEPUCTUKU AUDPAKLMOHHOM
peLleTkn, NPUMEHSAEMON B 3KCNepuMeHTe?

Monyunte dopmyny pns onpepeneHna ANVHbI CBETOBOM
BOJIHbI Npy agndpakumm Ha ANPpPaAKLMOHHON peLueTKe.
KakoBo  MpakTMyeckoe nNpuUMeHeHWe  ANPPaKLMOHHbIX
peLeToK?

Kak B fJaHHOW paboTe MWHUMWIMPYETCS MOrpeLlHoCTb
3KCNEPMMEHTA/IbHbIX AaHHbIX?

Ha ocHOBe KaKoro sBneHus onpefensercs KOHLUeHTpauus
pacTBOpa caxapa B AaHHOM 3KCNepumeHTe?

MoAcCHMTE YCTPOMCTBO M NPUHUMN AeNCTBUA NpU3mbl HUKoNA
MoAcCHMTE YCTPOWMCTBO M NPWMHUMN AENCTBMA MONYTEHEBOrO
caxapumetpa

Kak B [JaHHOM paboTe MUHMMM3MPYETCA MOrPeLlHOCTb
3KCNEePUMEHTa/IbHbIX AaHHbIX?

MpoaHanusupyiTe nonyyeHHble B 1abopaTtopHoi pabote BAX
Kak onpegensetca noctosaHHaa [lnaHka B  JAaHHOM
aKcnepumeHTe?
Kak B fJaHHOW paboTe MWHUMUIMPYETCS MOrpeLHoCTb
3KCNEePMMEHTA/IbHbIX AaHHbIX?
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Kak B pgaHHOW paboTe paccymTbiBaeTcA MNOrpeLlHocCTb
onpeaeneHuns noctoAaHHom MNaaHka?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA cpedpbl
Microsoft Excel (unu pgpyroit cpegbl) ana o6paboTku
3KCNepMMEHTa IbHbIX AaHHbIX.

Ne 41 «MccnepoBaHme BO3bYKAEHMA aTOMOB rasa»

1.

Ob6bsAcHMTE  nNpuHUMN  onpejgesneHus BO36YKAEHHbIX
COCTOAHMI aTOMOB ra3a B 3KCNepumeHTe?

MoAcHUTE NpUHLMN PaboTbl 31EKTPOHHOM IaMMbl

B Kakom [amanas’oHe 3/IEKTPOMArHUTHbIX BOJIH  JIEXKUT
n3nyyeHue Bo30yKAEHHbIX aTOMOB NapoB PTYTU K NoYyemy?
Kak B QJgaHHOM 3KcnepumeHTe onpegenserca obnactb
NIOKanM3aunm 3NeKTPOHa M KaK MNoayyeHHble fAaHHble
COrNacyoTcs C TEOPETUYECKMMM NPESNOCHIIKaMKU?

Ne 42 «OnpeaeneHue rnaBHbIX KBAHTOBbIX YMCE BO3OYKAEHHbIX

COCTOAIHMIA aTOMa BOAOpPOAa»

1.

w

MosicHUTe yCTPOMCTBO M NpuHUMN pPaboTbl CNeKTPocKona,
MCMNONb3yeMOoro B AaHHOM paboTe

Monyunte dopmyny ona onpesennHUA rNaBHbIX KBAHTOBbIX
yncen Bo3BYKAEHHbIX COCTOAHMUIA aTOMa BOAOPOAA U APYruX
BO40PO40MN0A00OHbIX aTOMOB

Y710 HasbIBaeTCA FPaAyMpPOBOYHbIM rpaduKkom?
MNpoAeMOHCTPUPYNTE BO3MOXKHOCTb MPUMEHEHUs cpeabl
Microsoft Excel (unu pgpyroit cpeabl) gna 06paboTKM
3KCNepMmMeHTabHbIX AaHHbIX

Ne 51 «WM3yyeHuMe 3aKOHOMEpPHOCTENM a-pacnaga»

vk wnN

YTO TaKkoe aKTMBHOCTb PAAMOAKTMBHOIO 3/1EMEHTa, ee
BblYMC/IEHUE U eANHULDBI U3MEPEHMSA.

B uem coctouT 3akoH leirepa - Hettona?

KaK oueHWTb 3HEPruto a - 4acTuLbl?

YCTpoCTBO M NpUHLUMN paboTbl cyeTumnKa lelirepa-Mionnepa.
MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu papyroit cpegbl) ana o6paboTKM
3KCNEPUMEHTA/IbHbIX AaHHbIX

Ne 53 «OnpeaeneHMe MakCMMabHOM 3Heprmn B-yactmu, n

naeHTUMKaLMA PaLMOaKTUBHbIX MPENapaToB»

1.

2.

KaKkue M3BecTHbl pasHOBUAHOCTM BeTa-pacnaga? Kakasa us
HWUX UCCaeayeTca B AaHHOM 3KcnepumeHTe?
B Kakux gManasoHax Haxo4AaTCcA nepuoapl noaypacnaga u
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sHeprum beTta- pacnaga NPUPOAHbIX PaANOHYKANA0B?

3. KakoBbl OCHOBHble 0CO6EHHOCTU B3aMMOAENCTBUSA
6eTa-4acTuL, C BeWeCcTBOM?

4. [poAemMOHCTPUPYITE BOSMOXHOCTb NPUMEHEHMA cpeapbl
Microsoft Excel (nnn apyroi cpeabl) ana o6paboTku
3KCNepMMEHTaNbHbIX AaHHbIX

MK2:CnocobeH Ha ocHOBe COBpPeMeHHbIX TeXHON0rnii pa3pabaTtbiBaTh U peann30BbIiBaTb
meToauyecKkoe obecneyeHune yuyebHbix GU3NUECKUX AUCLUNINH

MK-2.1 AHanusupyet MepeueHb TeopeTMUECKMX BONPOCOB K 334ety ( 9 cemecTp):

aKTyaNbHbIN

1. KuHemaTMKa  nocTynatenbHoOro  ABuKeHus.  [oHATMe
pafuyc-BEKTOpPA, CKOPOCTM U ycKopeHua. HavanbHble
ycnosus. MNpamasa n obpaTHana 3a4aum MeXaHUKN.

2. [BvKeHMEe N0 OKPYKHOCTM. Yron MOBOPOTa, YI/0Bas

CKOPOCTb M yrnoBoe yckopeHue. CBA3b YIOBbIX M JIMHENHbIX
onpeaenaet 30Hy UX | gennumH.

YpOBEHb NOArOTOBKM
obyuatowmxca no
dn3nyeckum
ANCUMNNMHAM,

BanKaiwero 3. KpuBonuHeiiHoe LBUXKeHue. TaHreHumnanbHoe 7]
pa3BUTUSA HOpMasibHOe YycKopeHue. [lonHoe yckopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cuctembl otcyeTa. MOHATUE CUAbI, MacCbl U
mmnynbca. OCHOBHOW 3aKOH AMHAMMKM  MOCTynaTe/bHOro
ABUXKEHWA.

5. MoOMeHT umnynbca U MOMEHT CWU/Ibl OTHOCUTENIbHO TOYKM.
OCHOBHOE ypaBHeHME ANHAMMKWN BPALLATE/IbHOTO ABUKEHMA.

6. BpalleHne BOKpYr HEMOABWMMKHOW OCU. MOMEHT MHEpLMMU.
PacueT MOMEHTOB MHepUMK NPoCTbix Ten. Teopema LUTeliHepa.
7. 3aKOHbl COXpaHEHMA B MexaHWKe. 3aMKHyTas CUCTEMA.
3aKOHbl COXPaHEHMA MMNYAbCa M MOMEHTA UMMY/bCa.

8. Pabota n MOLLHOCTb. KnHeTuyeckas 3Heprua
NOCTynaTe/IbHOrO M BPaLLaTe/IbHOTO ABUXKEHMA.

9. KoHcepBatusHble cubl. MoTeHUManbHas 3Heprus. 3aKoH
COXpPaHEeHMA NONHON MEXaHNUYECKOWN SHEepPruu.

10. Asa cnocoba onucaHua B3aumoaencTema. [BurKeHue
YyacTuubl B OAHOMEPHOM CTauMOHapHOM none. CBA3b MexKay
CUNI0M U NOTEHLMANbHOW SHepruei.

11. TapmoHuyeckue KonebaHus.  AmnauTyga,  4acToTa,
HavanbHaa ¢a3a. MaTtemaTMyeckun N OOU3NYECKUIA MAATHUK.
SHeprus rapMoHUYEeCKMX KoebaHui.

12. 3aTyxaowme KonebaHUs. XapaKTEPUCTUKKM  3aTyxaHwusA.
JHeprus 3aTyxatowmx KoiebaHui.

13. Obuwee noHATME O BOJHAX. XapaKTepPUCTUKKU berylien
BOJIHbl. BO/IHOBOE ypaBHEHWE NJIOCKOW BOJIHbI.

14. HanoxkeHue ynpyrnx BonH. CToA4yas BOMHA W ee
ocobeHHOCTU. KonebaHne HaTAHYTOM CTPYHbI.

15. Noctynatbl dMHWTENHA. 3ameaneHne BpemeHu. JlopeHLeBo
COKpaLleHne ANnHbl. PenaTuBucTckue MHBapuaHTbl. MHTepBan.
16. PenatMBUCTCKMIN umnyabc. CBA3b MacCbl, 3HEPTUU WU
MMMYNbCA YacTULUbl. JHEPrua MNOKoA. 3aKOHbl COXPaHEHUA Npu
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PEeNATUBUCTCKMUX CKOPOCTAX.
17. Makpocuctema. MMUKPOCOCTOAAHME W MAKPOCOCTOSIHUE
cuctembl. Ctatuctuyeckuii noaxod. [loHATME BEPOATHOCTU U
cpeaHeln BeIMUUHDI.

18. dyHKumA pacnpeaeneHus CNy4YainHoM BE/INYMHBI.
PacnpegeneHne moaeKya NoO NPOEKUMAM CKOPOCTEN.

19. PacnpepeneHve mosieKyn No moayao ckopoctu. Hanbonee
BEPOATHAA, CPeAHAA U CpeAHEKBALPATUYHAA CKOPOCTH.

20. Mopgenb upeanbHoro rasa. [laBneHve U TemnepaTtypa C
TOYKMW 3PEHUA MONEKYNAPHO-KMHETUYECKON Teopumn. YpaBHeHMe
COCTOAHMA MAeaNbHOrO rasa.

21. PacnpepeneHue MONEKYN upeanbHOro rasa no BbicoTe B
none Taxectn 3emnun. bapometpuyeckan dopmyna.

22. MNoHATMe cTeneHel cBoboabl Monekynbl. Teopema O
paBHOpacnpeneneHnn 3HePrumn No cTeneHam ceoboapl.

23. BHYTpeHHAs 3Heprua Kak ¢YHKUMA COCTOAHWMA CUCTEMDI.
MepBoe Havyano TePMOANHAMUKM.

24. Pabota Kak ¢yHKUMA  npouecca. M3oxopuueckui,
NM306apUYECKNIN U U30TEPMUYECKUIA MpoLLeCChI.

25. MoHAaTtue TENN0EMKOCTH. TennoemKocTb npw
N30XOpUYECKOM U wm3obapuyeckom npoueccax. [locToAHHan
agnabaTbl.

26. AguabaTnyeckuii npovuecc. Mepsoe Hayano
TepMOgMHAMMUKM ANna aamabaTtmyeckoro npouecca. YpaBHeHue
MNyaccoHa.

27. Uuknunuecknin npouecc. KoadpduumeHT nonesHoro aencTemns
TENI0BOM  MaWWHblL. BTopoe Hayano TepMOAUHAMUKMU.
dopmynuposkn Knaysunyca n KenbsuHa.

28. Mpobnema  HeobpaTMMOCTM  TENNOBbIX  MPOLLECCOB.
3HTpONMA CUCTEMbI U ee cBOMCTBA. Teopema HepHcTa.

29. OcHoBHOE  YypaBHEHWE  TEPMOAUHAMMKM.  DHTpPONUS
naeanbHoOro rasa. MU3ameHeHWe sHTPONUKU NpU U3oMpoLLeccax.

30. Uukn KapHo. Teopema KapHo. TepmoanHammyeckas LKana
TemnepaTtyp. TpoiHaa ToUYKa BOAbI KaK penepHas TouKa.

31. Cratuctuyeckui BeC MaKpOCOCTOAHMS. CyTb
HeobpatumocTn. CTaTUCTUMYECKUI CMbIca 3HTponuu. dopmyna
bonbumaHa.

32. TpaHuubl NPUMEHMMOCTM MOLENN WAEANbHOro rasa.
YpasHeHue BaH-gep-Baanbca. N3oTepmbl peanbHOro rasa.

33. Cunbl B3aMMOAENCTBMA B Mpupode. INeKTPOoCTaTUYecKoe
none. 3akoH KynoHa. HanpaxeHHOCTb 3/1EKTPOCTaTUYEeCKOro
nonsa. NMpuHuMn cynepnosunumu.

34, Cunosble  nMHKU. [IOTOK  BEKTOpPa  HaNpPAXKeHHOCTM
aneKTpocTaTuyeckoro noss. Teopema laycca.

35. MoteHuwman. Teopema o LUMPRYAALMM BEKTOpa
HanpseHHOCTU 3/1eKTpocTaTuyeckoro nons. CBA3b  mexay
HanpPseHHOCTbIO M NOTEHLUNANIOM.

36. DN1EeKTPOEMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHAEHCaTopOoB. JHeprusa KOHAEeHcaTopa. Heprua
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3N1eKTPUYECKOoro nons.

37. dneKTpuyeckuin  Tok. [NOTHOCTb TOKa. YpaBHeHue
HenpepbIBHOCTU. 3akoH Oma B anddepeHumanbHomn dopme.

38. ConpoTuBneHne nNpoBOAHUKOB. CTOPOHHWE CWU/bl. 3aKOH
Oma B MHTerpanbHol popme.

39. NMpasuna Kupxroda ana pacyeta pas3BeTBAEHHbIX Lienen.
MowHoCTb TOKA. 3akoH [xoyna-JleHua.

40. EanHana npupoaa 3/1EKTPUYECKOr0 M MarHUTHOro nons.
None  pBuxywerocAa 3apaga. [lpuHumMn  cynepnosvumu
MarHuTHbIX nonein. 3akoH brno-Casapa.

41. NOTOK M UMPKYNALMA BEKTOPA MHAYKLUMN MAarHUTHOIO MNoss.
Teopema [aycca 1 Teopema 0 LUPKYAALUN.

42. Cwuna NopeHua. Cuna Amnepa.

43, 3aKOH 3NeKTpoOMarHUTHoOM wHAayKumMm dapagen. Mpasuno
JNleHua. BuxpeBoe anekTpuyeckoe nosne.

44, filBneHne  camoOMHAYKUMKM.  WNHOYKTUBHOCTb.  DHeprus
KOHTYpa C TOKOM. DHEeprua MarHMTHOro nos.

45. dnekTpuyeckoe none B  Bewectse. [lonapusaumsa
ON3NEKTPUKa. BekTop 3NeKTpUYecKoro CMeLLeHus.
JdunanekTpuyeckaa NpoHNLAEMOCTb BeLLecTBa.

46. MarHuTHoe nosfe B  Beuwectse. HamarHWMYEeHHOCTb.
HanpsaxeHHOCTb MarHUTHOro nosAa. MarHMTHasa NPOHULLAEMOCTb
BewecTBa. PeppomarHeTuKu.

IMepeveHnb BOMPOCOB K 32a4€TY (1o cemeerp):
1. MpeAacKasaHWe cyLecTBOBaHUA 3/1EKTPOMArHUTHbIX BOJIH.
2. DJNeKTpOMarHWTHble  BO/Hbl.  BosHOBOe  ypaBHeHMe.
CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH.
3. TlnocKkas 3neKTPOMarHWTHas BOJIHA M €e OCHOBHble
XaPaKTEPUCTUKN. IHEPTUA U UMMYIbC SNEKTPOMArHUTHOMN BOJIHbI.
4., EcTeCcTBEHHbIM W  NOAAPU30BaHHbLIM  cBeT. CTeneHb
noNapusaunm  NMHEMHO  NONAPU3OBAHHOIO CBeTa. 3aKoH
Mantoca.
5. TMonapusauusa npu OTpaxKeHUM U NpPeNoMIEHUN CBeTa Ha
rpaHuLe pasgena AMINeKTpuKkoB. Yron Bpioctepa. [goliHoe
NyyenpenomnieHue.
6. Cnocobbl nonApu3auMM ectecTBeHHOro cseTa. [pusma
Hukona. BpalweHue NAOCKOCTM NOAApPU3aLMM  CBETa Npwu
NPOXOXAEHUN Yepes ONTUYECKN aKTUBHYIO cpeay.
7. LWkana 3/1EKTPOMArHUTHBIX BOJIH. OcobeHHoCTH
ONTMYeCKOro Anana3oHa. lNokasaTtenb NpenoMaeHus cpesbl.
8. KorepeHTHble BO/IHbl. MHTepdepeHLMa CBETOBbIX BOJIH.
CnoskeHnMe MWHTEHCUMBHOCTEM B C/ly4ae HEKOrepeHTHbIX U
KOTepPeHTHbIX KonebaHWi.
9. OnTnyeckas pasHocTb xona. CBA3b OMNTMYECKON PA3HOCTM
X04a [BYX BOJIH C pasHocTblo ¢a3 mexay HumM. Ycnosus
MaKCMMyMa 1 MUHUMYMa.
10. Cxema OHra ana  HabnwogeHua  nHTepdepeHuuUun.
BpemeHHas M NPOCTPaHCTBEHHAA KOrePEHTHOCTb.
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11. WNHTepdepeHums B TOHKWUX naeHKax. HabnwogeHwe konel,
HblOTOHa B OTPaYKEHHOM M NPOXOAALLEM CBETE.

12. AsneHue andpakumn. Ondpakuma ®peHens 7
®payHrodepa. NpuHumn MNorreHca-dPpeHens.

13. Audpakuma OpeHena Ha Kpyriom OTBEpPCTUM. 30Hbl
®peHens. Mpaduyuecknin meTos, CNOKEHMA aMNANTYA.

14. Oudpakuma OEpayHropepa Ha Yy3KOM NPAMOJSIMHENHOM
wenn. JudpakumoHHasa pelleTKa Kak COBOKYMHOCTb KOHEYHOro
yucna wenen.

15. Tennosoe wusnydeHue Tena. 3akoH CredaHa-BonbumaHa.
3aKoH cmeleHna BuHa. M'mnoTtesa MNnaHKa.

16. doTtoaddeKT. 3akoHbl CTonetosa. Popmyna IMHLWTENRHA.

17. ®oToHbl. [aBneHue cBeTa. KopnycKynsipHO-BOIHOBOM
ZAyanusm ceeTa.

18. PaccesHve ¢oToHa Ha cBobogHOM 3nekTpoHe. dopmyna
KomnTtoHa.

19. BonHoBble cBolcTBa 4YacTuu,. OanHa BoAHbI ae bpoiins.
JKcnepuMeHTabHble NOATBEPKAEHMA rMNoTesbl Ae bponns.

20. NpuHumMn HeonpeaeneHHoCTH. CooTHoOLWEeHNe
HeonpegeneHHocter [enseHbepra. OcobeHHOCTM npouecca
N3MEepPEeHMA B KBAaHTOBOW MeXaHWKe.

21. ®usnuyeckoe ucTosKoBaHMEe BOAH Ae bBpoiina. BonHosas
bYHKUMA 1 ee cBolicTBa. MNOTHOCTb BEPOATHOCTU OBHAPYHKEHUS
YyacTuubl.

22. OcHOBHas 3afa4Ya KBAHTOBOM MeXaHUKWU. HecTaumoHapHoe
W CTauuoHapHoe ypasHeHue LpéanHrepa.

23. YactMua B OOHOMEpPHON 6GECKOHEeYHOM NPSAMOYroJibHOM
noTteHuManbHoW sme. KeaHTOBaHMe 3Heprun. Cob6CTBEHHbIE
bYHKUMM COCTOAHMA YacTULbI.

24. TpoxoskAeHWe 4YacTuubl 4Yepes MnoTeHUManbHbIi bapbep.
TyHHeNbHbIM 3peKT.

25. KBaHTOBbIN rapMOHUYECKUI OCLMANATOP.

26. MNnaHeTapHas mogenb, atoma. [octynatel  bBopa.
KBaHTOBaHWe sHeprum Bo4OPOLONOA006HOM CUCTEMDBI.

27. W3nyueHne BOZOPOAONOAO6HLIX cucTeM. CrekTpasibHble
cepum atoma Bogopoaa. 0606LeHHan dopmyna banbmepa.

28. CneKTpbl MHOFO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3au.

29. VYpaBHeHue LllpeauHrepa A4ns  atoma  BOAOPOAA.
KBaHTOBaHWe MOomeHTa umnynbca. MNpasuaa otbopa.

30. CnuH aneKkTpoHa. KBaHTOBble 4MCAa, OMMCbIBalOLWLNE
COCTOSIHME 3/IeKTpOHa B aTtome. KpaTHOCTb BbIPOXKAEHMSA
3HepreTUYecKkmx yposHen. MpuHumn Mayau.

31. MpuHUMN TOXAECTBEHHOCTU OAMHAKOBbIX YacTUL,. BO30HbI
n depmMmmoHbl. KBaHTOBbIE pacnpeseneHus.

32. CBoboaHble 3/1eKTPOHbI B MmeTanne. dHeprua DPepmu.
30HHan TeopuA TBEPAbIX TEN.

33. 2NneKTponpoBOAHOCTb METa/IoB WM NOJYNPOBOAHWMKOB.
CBepxnpoBoAMMOCTb.

34. AsneHune PaAMOaKTUBHOCTY. OcHoBHoW 3aKOH
pagMOaKTMBHOrO pacnaga. [loctoAaHHas pacnaga. [epwog,
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nosypacnaga.
35. CocTtaB M XapaKTepUCTMKM aTtomHoro sapa. KanenbHas
mogenb. Pazmep v cnuH agpa.
36. Macca u 3HeprvMa cBA3M aTOMHOro agpa. 3aBUCMMOCTb
YyAEeNbHOW 3Heprua cBsA3n OT MaccoBoro uyucna. ObonoveyHas
mogenb aapa.
37. fApepHble peakuun. IHeprusa peakumn. Peakummn geneHuns u
CUHTe3a agep.
38. PagmoaKktuBHble pagabl. OCHOBHble  3aKOHOMEPHOCTU
o-n3nyyeHua aaep. JavHa ceobogHoro npobera o-4acTumL,.
39. Tpu Buaa P-pacnaga. DHepreTUYEcKUn CcnekTp [-yactuu,.
HentpuHo.
40. OcobeHHoCTU y-u3nydeHusa agep. NpoxoxaeHne Y-KBaHTOB
yepes BeLLecTBo.
41. KnaccuduKaums  snemeHTapHbIX  4YacTuy.  JlenToHbl.
NlenToHHbIN 3apag,.
AnpoHbl. bBaproHHbIN 3apAaa. KBapkoBas Moaenb afpoHOB.
MK-2.2 PewaeT Ha ocHoBe MpumepHbIA NepevyeHb NPAKTUYECKUX 3a4aHNi

COBPEMEHHbIX
obpasoBaTesibHbIX
TEXHONOMNI 3a4a4m
Mo NAaHUPOBAHMIO,
pa3paboTke U
peanunsauuu
nporpamm y4ebHbix
bur3nyeckux
ANCUNNANH

1 cemectp

3apaHue 1.TouKa ABMKETCA B NJIOCKOCTH XOY No 3aKOoHy:

X = —2t;y = 4t(1—t). HaiiTvt ypasHeHue Tpaektopun y = f(X)

n306pa3unTb ee rpaduueckn; Bektop ckopoctn V 1 yckopeHus
d B 3aBMCMMOCTM OT BPEMEHU; MOMEHT BPeMeHMU ty, B KOTOPbIN

BEKTOP YCKOpeHUs & COCTaBAAET yron /4 c BeKTOpom

ckopoctn V . OTBeT: y=—x*-2x; V =-2( +4(1-2t)j, a=-8],
1,=0,75c.

3apgaHue 2. Teno BpalllaeTca BOKPYr HEMOABUMKHON OCKU MO
3aKOHY ¢ =2+4.t—2-t2. HaiiTu: 1) cpeaHee 3HayeHune yrnosoii

CKOPOCTU (o) 33 NPOMENKYTOK BPEMEHM OT t=0 /10 OCTaHOBKY;

2) yrnoByto CKOpocTb Tena B MOMeHT BpemeHnu t=0,25 c; 3)
HOPMa/IbHOE YCKOPEHME TOYKM, HaxoaALLEeNCA Ha paccToAHUN 1
M OT OCY BPALLEHMA B TOT e MOMEHT BpemeHu. OTBeT: 2pag/c; 3
paa/c; 9 m/c’.

3apanue 3. LLlap maccolit m;=4Kr ABUKETCA CO CKOpOoCTbio V=5
M/C 1 CTa/IKMBAETCA C LAPOM MaCcCoi m, =6 Kr, KOTOPbIN
[ABUMKETCA eMy HaBCTpedy co ckopocTbio V,=2 m/c. Onpegenute
CKOPOCTU WApoB nocse yaapa. Yaap cumtatb abcontotHo
yrpyrum, NpambiM 1 LeHTpanbHbim. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAnMHApPA maccoit m;=10 Kr
Haca)XeH Ha rOPU30OHTaNbHYI0 OCb.  Ha UWMAMHAP HAaMOTaH
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LUHYP, K cBOBOAHOMY KOHLLY KOTOPOro noAgelleHa rups Maccom
m,=2 Kr. C KaKum ycKkopeHnem byaeT onycKaTbCs rmpa, ecnm ee
npeaocTaBuTb camoi cebe? OTseT: 2,8 m/c.

3apgaHue 5. Onpeaenntb Nepmnoa, 4actoTy M HavyanbHyo ¢pasy
KoNebaHUi TOUKM, ABUMKYLLENCA N0 YPABHEHUIO: x = A-sinat+7)

rae w=2,5m c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TO4YKN B
momeHT BpemeHu 0,8 c. OteeT: T=0,8c; v=1,25 c’l; V=0,157 m/c.

3apgaHue 6. Hagute gnsa rasaoobpasHoOro a3oTa tTemneparypy,
MPU KOTOPOM CKOPOCTAM MoJieKyA v, = 300 m/c n v, = 600 m/c
COOTBETCTBYIOT OA4MHaKOBble 3HaYeHNa GpyHKUUKU pacnpeaeneHms

Makcsenna f(V). OtseT: T _ m(v,’ —V,*) _330K.
4k In(v, /V,)

3apaHue 7. aeanbHbliii ABYXaTOMHbIN ra3 06bemom 5 51 u
AaBneHnem 10° Ma M30XOPUYECKN Harpenu, B pesysbrate Yero
CpeAHAA KMHETMYECKAn SHEPINA ero MoJIEKY1 yBENNYMAACH OT
0,0796 3B 0o 0,0923 3B. Ha cKOAIbKO Npu 3TOM U3MEHUTLCA
AaBeHue rasa? B ganbHelwem ras M3oTepMUYECKM PacLIMpuUn
00 HayanbHoro gasneHusa. Onpeaennte o6bEM rasa B KOHLE
npouecca. Oteet: ysennuntca Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegennte KoapdULUMEHT TENNONPOBOAHOCTM A
a30Ta, ec/n KO3PPULMEHT AMHAMMUYECKOMN BASKOCTM N 415 HETO
npu Tex ke ycnosuax paseH 10 mkMa-c. OteeT: A=7,42 mBT/Mm-K.

3apaHue 9. 12 r a30Ta Haxo4AaTcA B 3aKPbITOM cocyae 06bemom
2 n npu TemnepaTtype 102C. [Mocne HarpeBaHmA AaBneHune B
cocyae CTano pasHoO 104MM.pT.CT. Kakoe KosmyecTtBo Tenna 6bis10
co0bLLEHO rasy npu HarpesaHuu? OTseT: 4,1-10% [k.

3agaHue 10. Cmelwann Bogy maccom m;=5Kr npu
Temnepatype T,=280 K c Bogoit maccon m,=8Kr npu
Temnepatype T, =350 K. Halitu: 1) TemnepaTtypy 6 cmecu; 2)
n3ameHeHue AS sHTponuu, NpoucxogaLLee Npy CMeLIMBAHUMN.
Otset: 323 K; 0,3 kAx/K.

3apaHue 11. ToyeyHsble 3apaabl q;=10 HKA u q,=-20 HKn
HaxoA4ATcA B BO34yxe Ha pacctoaHmm 10 cm gpyr ot gpyra.
OnpeaennTb HanNpAXEeHHOCTb NOAA B TOUYKE A, yaaseHHOM Ha
pacctoaHue 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
N3MEHWUTCA NOTEHLMAbHAA SHEPTUA B3aUMOAENCTBUA 3apAa0B,
ec/n NepemMecTUTb BTOPOM 3apAg, B 3Ty TOUKy? KaKyto ans atoro
HY}KHO coBepwnTb paboTy? OTBeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpu NAOCKMX BO3AYLWHbIX KOHAEHcaTopa €
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emkocTamm C;=1,5mK®P, C,=7 MKD, C3=2 mK®P coeanHeHbI
nocnesoBaTeNlbHO M NPUCOEANHEHDbI K UCTOYHUKY TOKa. Mpu
3TOM 3apAL, BTOPOro KOHAEeHcaTopa paBeH 14-10™ Kn. a) Hantu
3Hepruto aToi 6aTapen. 6) He oTKNKOYAsA UCTOUYHMKA TOKA OT
6aTapen KOHAEHCAaTOPOB, Pa3ABUratoT NAACTUHbLI TPETLETO
KOHAEHCATOpPa, YBENNUYMBAA PACCTOSHUE MEXKAY HUMU B 2 pa3a.
HaliTn nsmeHeHme emKoctu u 3apsaa 6atapeun. Oteet: 490 MK,
0,21 mKk®, 0,4 mKn.

3apaHue 13. 1sa snemeHTa (€,=1,2B,r;,=0,10m,E,=0,9B,r,
= 0,3 Om) coegMHeHbl 0AHOUMEHHbIMM NONHOCAMM.
ConpoTtmneneHune R coegnHuTeNbHbIX NPOBOA0B paBHO 0,2 Om.
Onpepenntb cuay Toka B uenn | 1 pasHOCTb NOTEHUMANOB Ha
3a*KMMax Kaxkgoro ncrodHmka. Orteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK pagmycom R=15,0 cm pacnosioxKeH
OTHOCUTENbHO HECKOHEYHO AJIMHHOIO NPOBOAA TaK, YTO €ro
N/JI0OCKOCTb NapasiesibHa nposoay. MNepneHankynap,
BOCCTQHOBJIEHHbIM HA NPOBOA, U3 LLeHTPa BUTKA, ABNAETCA
HOpPManbIo K NIOCKOCTU BUTKA. Cuna ToKa B nposoge |;=5A, cuna
TOKa B BUTKe TOKN  |,=1A. PaccToAHMe OT LEeHTpa BUTKA A0
nposoaa d=20 cm. OnpegennTe MarHUTHYO MHAYKLMIO B LEHTpE
BUTKa. OTBeT: Bo=6,5MKTn.

3apaHue 15. MpoBoAALLNI NNOCKUI KOHTYP, MMEIOLWNN dopmy
OKpYyXHoCTK paguyca r = 0,05 m nomeLLeH B ogHOpoaHOe
MarHMTHOE Nose Tak, YTO JIMHUN MAarHUTHOM MHAYKLUK Nonsa
HanpaBAeHbl NepneHANKYAAPHO NIOCKOCTU KOHTYpa.
ConpoTtunsneHue KoHTypa R =5 Om. MarH1MTHaa nHaykumA
meHAeTcA no 3akoHy B = kt, rae k = 0,2 Ta/c. OnpegenuTe: a)
3.A.C. UHAYKLMW, BO3HUKAIOLLLYIO B 3TOM KOHTYpe; 6) cuny
WHAYKLUMOHHOIO TOKA; B) 3aps, KOTOPbIN NPOTeYeT No KOHTYpY
3a nepsble 5 cekyHa M3meHeHua nona. OTteet: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTtywKa HamoTaHa megHbIM NPOBOAOM
anametpom d=0,2 mm c 0bwen ganHol =314 m n nmeet
MHAYKTMBHOCTb L=0,5 M'H. OnpesennTb CONPOTUBAEHME KATYLLUKK:
1) B uenu NOCTOAHHOIO TOKa; 2) B LLeNu NepemeHHOro TOKa C
yactoton v=50 l'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apgaHue 17. B onbiTe FOHra cTekNsiHHAs NAaCTMHKA TONLWMHON B




Koa
KOMMeTeHUMmn

NHankaTop
OOCTUXKEHUA
KOMneTeHummn

OueHoYHble cpeacTsa

2 cM nomelLLaeTcA Ha NyTU OAHOIO U3 HTePhEPUPYIOLLUX NyYeit
nepneHaAnKYAAPHO lyyy. Ha CKONbKO MOTyT OTAMYATLCA APYT OT
Apyra 3HaYeHuA NoKasaTensa NPenoMIeHUA B PA3INYHbBIX MeCTaxX
NAACTUHKM, YTOObI U3SMEHEHME PAa3HOCTU X0A4a OT 3TOW
HEeoOAHOPOAHOCTU He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MMy4yok 6enoro cBeTa Nagaet HOPMasibHO K
NMOBEPXHOCTUN CTEK/IAHHOM MIACTUHKN  TOALWMHOM d=0,5 MKM,
Haxogsuenca B Bosayxe. NNokasaTenb NpesioMieHuns CTekna
n=1,5. B pe3synbTaTe UHTEPdEPEHLMUN MHTEHCUBHOCTb HEKOTOPbIX
BOJIH, A/IMHbI KOTOPbIX JIEXKAT B Npeaesiax BUAMMOro cnekrpa (ot
400 go 700 HMm), ycunmnsaeTca npu oTparkeHun. Onpeaenute
ANnHbI 3TUX BonH. OTtBeT: 0,6 Mkm4 0,43 MKMm.

3apaHue 19. Nnockas BonHa (A=0,5MKm) nagaeT HOPMasbHO Ha
Avadparmy ¢ Kpyrnbim oteepcTrem gmameTtpom 1,0 cm. Ha
KaKoOM PaccTOAHWUM OT OTBEPCTMA Ha €ro OCU A0/XHA HaXxoAUTbCA
TOYKa HaboaeHUs, YyTobbl OTBEPCTUE OTKPbLIBANO: 1) 0AHY 30HY
®peHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3apaHue 20. HaliTn HanboNbLIMI NOPAAOK CNEKTPA 1A HKETON
JIMHWM HATPWA C AJIMHOWN BOJIHbI A=589 HM, ec/in NOCTOsSIHHAA
AndpakLMoHHON peweTkM d=2MKM. CKONbKO BCEFO MaKCMMYMOB
[AaeT 3Ta peweTKka? Mog Kakum yrnom ¢ Habatogaetca
nocneaHuin makcumym? OTeerT: 3; 7; 62°.

3apaHue 21. [1Ba nonapm3aTopa pacrnofoXKeHbl TaK, YTO yron
MeXKay MX NN0CKOCTAMM NPOMNYCKaHUA paBeH 25°. Onpegenurs,
BO CKO/IbKO Pa3 YMEHbLUNTCA MHTEHCUBHOCTb eCTECTBEHHOTO
CBETa NpU NPoxoXxaeHnn: 1) yepes oanH (NepBsblit) Nonapmnsatop,
2) yepes oba nonapusatopa. KoapPuuUMEHT NornoLeHns ceeTa
B nonapwusaTope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpu
OXNIAXKAEHUWN TeNa AIMHA BOJIHbI, NPUXOAALLAACA HA MAaKCUMYM
n3NyyYaTesbHOM cNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [10 KaKoit
TemnepaTtypbl oxnagunoce Teno? OteeT: 323K.

3apaHue 23. Y3KUIA NYHYOK MOHOXPOMATMUUYECKOIO
PEHTreHOBCKOro U3/1ydeHmA NafaeT Ha paccensatoLlee
BeLecTBo. Mpun 3TOM A/IMHA BOJIHbI M3yYEHUA, PaCCEAHHOrO NOoA,
yrnamm 60° 1 120°, oTanyatoTca Apyr oT gpyra B 2 pa3sa. Cuutas,
YTO pacceaHne NPOUCXOANT Ha CBODOAHbIX 3NEKTPOHAX, HANTK
O/IMHY BOJIHbI Nagatowero nsnyyeHma. Oteet: 1,2 nm.

3apaHue 24. KpacHasa rpaHuua  ¢otoadpdekta gns
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HEKOTOPOro meTasnna pasHa 275 Hm. Haiitu: 1) paboTty Bbixoaa
3N1EeKTPOHA U3 3TOr0 METanNa, 2) MakCMMasibHYO CKOPOCTb
3/1eKTPOHOB, BbIPbIBAEMbIX U3 3TOFO METa/IN1a CBETOM C AJNHOM
BOJIH 180 HM, 3) MaKCMMaibHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3apgaHue 25. D1eKTPoH obnagaeT KMHeTudYeckol sHepruei 30 3B.
Onpeaenntb AebpoONAEBCKYIO AJIMHY BOJIHbI 3/IEKTPOHA. Bo
CKOJIbKO  pPa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €CM KUHETUYECKasA
3Heprua ymeHbwntca Ha 20%? OTgeT: 2,2-10'10 m; 1,12,

3apaHue 26. [pn gBMXKEHUN YaCTULLbl BOOIb OCU X CKOPOCTb ee
MOKeT BbITb OnpedenieHa ¢ TOYHOCTbIO (oWwmnbKoi) ao 1 cm/c.
HaliTn HeonpeaeneHHOCTb KOOPAMHATbI, €CAN YacTULLER
ABnseTca: 1) aneKkTpoH, 2) aApobuHKa maccomn 0,1r. OteeT: 0,01m;
10%%m.

3agaHue 27. Yactmua Haxoantcsa B 6ecKoOHeYHo rnyboKom
OAHOMEPHOM NOTEHUMANBHON UMEA MUHUMA/IbHYIO SHEPTUIO.
KakoBa BeposATHOCTb 06HapyXKeHUA YacTuLbl B CPeaHEN TPETU
ambl? OTBeT: 0,609.

3apaHue 28. Onpeaenuntb AAMHY BOJIHbI, COOTBETCTBYIOLLYHO
TpeTbel NMMHMKM cepum banbmepa: 1) B cnektpe nsnyveHunn
BOAOpPOAa, 2) B cnekTpe usnydeHus noHa renusa. OTeeT: 434HMm,
109HMm.

3apaHue 29. Onpegenute nepuoa noaypacnaga u
210p;
HaYa/IbHYl0 aKTUBHOCTb BUCMYTa ‘3, BI, ecain ussectHo, yto

BMCMYT Maccoii m = 1, Bbibpacbiaet 4,58-10" 8 —yactuy, 3a 1
CEKYHAY. BO CKONbKO pa3 U3MEHWTCA aKTUBHOCTb 3a MecAL,?
OTBeT: 5 cyTOK; 64 pasa.

3apanue 30. Agpo 6epunnma-7 B-pagMoOaKTUBHO NO CXeme
K-3axBaTa. 3anucatb peakunio. Kakme yactuubl npu aTom
obpasoBanuco?

3aaaHue 31. BbluncauTb B a.e.M. Mmaccy agpa °C,y
KOTOPOTro aHeprma CBA3M Ha OAMH HYKIOH pasHo 6,04 M3B.
Oteet: 10,0135 a.e.m.

3apaHue 32. ConHeyHas NOCTOAHHAA ANa 3eMnu (aHeprma
CO/IHEYHOrO U3/y4yeHuA, NafatoLLero B eaMHULY BpEMEHU Ha
eaMHMLY NAoLWaam B NepneHaNKYASspPHOM HanpasieHUM) paBHa
1370 ,ﬂ,)-K/C‘MZ. Onupanck Ha 3Ty BE/INYMHY, HANANUTE, CKOJIbKO NO
macce BOAOPOAA BbIropaeT eXeCeKyHAHO BHYTPU COHLA, eC/in
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KOmMeTeHuun
N3BECTHO, YTO UCTOYHUKOM 3HEPIrMK CONHLA ABNAETCA CUHTE3
yeTblpex aaep Bogopoaa c obpasoBaHmem sgpa renva-4. OTeerT:
630 maH.T/C.
MNK-2.3 OcywecTtsnser MpumepHbIii NnepeyeHb BONPOCOB U 3aZ4aHUI MO NPAKTUYECKUM
KOHTPOJ1b 3aHATUAM
pe3ynbLTaTos
0byyYeHuUa ydaLlmxcs
no GpmM3nYecknm
ANCUUNAMHaM 9 cemectp

Ne 1 «MpnumeHeHWe 3aKOHOB COXpaHeHuA ANnA onpeaeneHuna
CKOPOCTK noneta nyam»

6. [llpuBeante npumepbl CWUA, JalOWMX pasHble  BUAbl
NnoTeHUManbHOW 3Heprun. Kakme m3 HUX NPUCYTCTBYIOT B
AaHHOM paboTe? M306pasnTe cxemy 3SKCNEPUMEHTaIbHOM
YCTAaHOBKMU U YKaXXKUTE HA HEn CW/bl, AENCTBYIOLLME HA BCe
Tena, BXoAAlMe B CUCTEMY, B KAaXKAbI MOMEHT BPEMEHM.

7. Kakue BeNMUYMHBbI UMENN KUHETMYECKass U NOTeHUMasbHasA
3Heprua CUCTeMbl «MYA+MAATHUK» B Pas3/IMYHbIE MOMEHTbI
onbiTa? [MpeactaBbTe CXeMy M3MEHEHUA KUHETUYECKOW W
NoTeHLMaIbHOM SHEePIrUM CUCTEMBI.

8. [nAa Kaknmx MOMEHTOB BpemMeHM B AaHHOM 3KCnepumeHTe
MOHO MNPUMEHATb 3aKOH COXPaAHEeHMA MeXaHU4YeCKom
3HEepruun, a AN Kakmx Henb3sa 1 nodemy? Cxema.

9. [na KaKMX MOMEHTOB BPEMEHM B AAHHOM 3KCMEPUMEHTE
MOHO MPUMEHATb 3aKOH COXPaHeHWA MmNyAabca, a AnA
KaKMX HeNb3s M nodemy? Cxema

10. Ucnonb3ya 3aKOHbl COXpPaHeHMA noayyduTe dopmyny Ansa
pacyeTa CKOpPOCTM NoneTa Nyau B AaHHoM pabore.

11. Kak npounsBoantcs ob6paboTKa aKCNEePUMEHTA/IbHbIX AaHHbIX
B [fOaHHOM paboTe. Kak onpeaensetrcA [A0BepUTENbHbIN
WMHTepBan CKOpOoCTH " cpeaHsn KBagpaTuyeckan
NMOrpeLHOCTb OTKJOHEHMA MaATHUKA?

Ne 4 «WccnepoBaHue BpalLaTeNbHOTO ABUKEHMWS TBEPAOIO Tena
BOKPYT HEMOABUKHOW OCU»

2. KakoB xapaKTep 3aBUCMMOCTM MOMEHTA WHepuuMn oOT
PaCCTOAHUA, HAa KOTOPOM HAaxO4UTCA TENI0 OT OCU BpaLLeHUn?
B aaHHoI paboTe. MNocTpolite rpadunK 3TON 3aBUCMMOCTU.

7. KaK 3KcnepuMMeHTasIbHO OnpeaensieTcds MOMEHT WHepLMM
Tena B gaHHoM nabopaTtopHon paboTe?

8. KaKue 3aKOHbl COXpaHeHUs MPUMMEHAIOTCS A8 BblBOAA
pacyeTHblx ¢opmyn? [onyunte dopmyny pas pacyeTta
MOMEHTA MHEPLMUN MAATHUKA.
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9. KaKosa 3aBMCMMOCTb YrnoBoro yCKopeHua tesia OT MOMEHTA

NPUNOXKEHHbIX K HEMY CWUA W MOMEHTA MWHepuun Tena?
MocTpoliTe rpaduK AaHHOM 3aBUCMMOCTM

10. Kak Ha MmasTHuMKe O6epbeKa moryt ObITb onpegeneHsbl
Yyrn1oBoe YyCKOpeHMe, MOMEHT AeNCTBYIOWMUX CUA U MOMEHT
nHepuumn?

11. Kak B pgaHHoW paboTe paccymuTbiBaeTca MOrpPeLHoCTb
onpeaeneHns MOMEHTa WHepuuMm Tena OTHOCUTE/IbHO
NPOM3BO/IbHOM OCK BpaLLeHUs?

12. NMpoaeMOHCTPUPYNTE BO3MOMKHOCTb MPUMEHEHUA cpeapbl
Microsoft Excel (mnm papyroit cpeabl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

Ne 5 «OnpegeneHne xapakTePUCTUK 3aTyxatoWwmx KonebaHuin
dU3NYECKOTO MAATHUKAY

8. TMouyemy KonebaHus MasiTHUKA B JaHHOM paboTe 6yayTt
3aTyXaloLWMMM, AarKe NPU BbIKNHOYEHHOM 3/1EKTPOMArHuTe?

9. 3anuwuTte ypaBHEHMA  3aTyXaloWMUX WU  He3aTyxawLwmx
Ko/siebaHui, cpaBHUTE UX.

10. Kak amnnuTyga 3atyxatrowmx konebaHuii 3aBUCUT OT BPEMEHMU
n OT uncna konebaHunn?

11. KakoB GU3MYECKMII CMbICA BEIMYUH MNPUMEHUTENBHO K
OaHHOW paboTe: HayanbHaa amnanTyga  KosebaHwuid,
HayanbHasa ¢asa KonebaHW, KpyroBas 4vactoTa KonebaHui,
nepuvog KonebaHwuit, KoapPuLMEHT 3aTyxaHua, Bpems
penakcaunmn, NorapudmMMUYEcKUin  OeKpeMeHT  3aTyxaHus,
[06poTHOCTb. Kak oHKM meHAoTcs ¢ poctom U?

12. Kak MeHAITCA XapaKTEPUCTMKM 3aTyxaloWwmx KonebaHwui
HayanbHas amnauMTyga KonebaHwi, HavanbHaa  ¢asa
KonebaHW, KpyroBas 4actoTa KosiebaHuii, nepuos
KonebaHun, KoapPpuuMeHT 3aTyxaHua, BpPems pesnaKcaumu,
norapudmUYecKnin 4eKpeMeHT 3aTyxaHusa, LO0BPOTHOCTb ecnun
OZMH 13 NapameTpoB AaHHOIo GpU3MYECKOro ManaTHMKa: |, m,
L, k ysennuutca (nMbo ymeHbWNTCA) NpU GUKCUPOBAHHbIX
3HAYeHMAX OCTaBLUMXCA?

13. Ana dero, B [JaHHOMW pabote, rpaduKM CTPOAT B
norapuemmyeckommacwitabe?

14. NpoaeMOoHCTPUpPYHTE BO3MOMKHOCTb MPUMEHEHUA Ccpesbl
Microsoft Excel (unu pgpyroit cpeabl) gna 06paboTKM
3KCNEePMMEHTA/IbHbIX AaHHbIX.

No 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

5. KakoBo pacnpegeneHue Apobu No AYeikam Ha [JOcKe
FanbToHa? Kakoe pacnpegeneHve aHaAOrMYHO AAaHHOMY B
MKT?

6. KakoBo pacnpegeneHve 31eKTPOHOB N0 MOAY/0 CKOPOCTH B
JaHHOW paboTe? YTO npoucxoauT MpU  U3MEHEeHWUW
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Hanpsa)XeHus Hakana?

Kakue cTatucTUYeckne meTodbl MPUMEHAIOTCA B AAHHOM
pabore?

MpoAeMOHCTPUPYIMTE BO3MOXHOCTb MPUMEHEHUA cpeapl
Microsoft Excel (unn pgpyroir cpegpl) gns o6paboTKM
3KCMNepMMeHTa bHbIX AaHHbIX.

Ne 14 «OnpeaeneHue nokasatensa agnabatel metogom Knemana

n [lesopma»

6.
7.

10.

O6bACHUTE X04, 3KCNEepPUMEHTa U pe3yibTaTbl pacyeTa.
HasoBuTe npoueccbl, npoucxogalime C rasom, B Xoae
3KcrnepMmeHTa U1 u3obpasute mx rpadpuyecku.

3anuwunTe ypaBHeHuAa paa BbiBoda GOPMynbl MOKasaTens
aguabatsbl.

MpoAEMOHCTPUPYINTE BO3MOMKHOCTb MPUMEHEHUA Ccpeapbl
Microsoft Excel (unu pgpyroir cpegpl) ans o6paboTKM
3KCMEePMMEHTa/IbHbIX AAHHbIX.

Kak B pgaHHOM paboTe MUHUMU3UPYETCA MOTPEeLIHOCTb
3KCMepPMMEHTa/IbHbIX AAHHbIX?

Ne 21 «UccnepoBaHme aNeKTPOCTAaTUYECKOro NoJA C MOMOLLbIO

30HAa»

5.

YTo TaKoe HanpsXKEeHHOCTb 3/eKTpuuyeckoro nona? Kak
rpadunyeckn NpeacTaBUTb pacnpeneneHne HanpsXKeHHOCTU B
pa3HbIX TOYKAX 3/IEKTPUYECKOrO NoASA B AaHHOW paboTe?

YTo Takoe nOTeHUMan 3nekTpocTatuyeckoro nons? Kak
rpaduyeckn npepcTaBuTb pacnpegeneHne noTeHuuana B
pa3HbIX TOYKAX 3/1EKTPUYECKOTO NoJA B laHHON paboTe?
Yemy paBHa paboTa no nepemelleHUIO 3apaga BAO/b
SKBUMOTEHLMA/NBbHOM  MOBEPXHOCTM UM MO  33aMKHYTOMY
KOHTYpYy,  OrpaHW4YeHHOMY  Yy4acTKamu  CUJIOBbIX U
SKBUMOTEHUMANbHbIX  JIMHUIA?  Bblumcante  paboty no
nepemeLLeHuIo 3apsAaa no 3a4aHHOW TPAaeKTopUK.

Kak M3MEeHMTCA KapTWHa CU/IOBbIX W 3KBUMOTEHLMAbHbIX
NVHWIA NpU  yBeAWYEHUU (YMEHbLUEHMM) HANPAXKEHHOCTM
MeXay 3neKTpogamm?

Ne 24 «PacwupeHue npeaena M3amepeHus amnepmerpa

NOCTOAHHOIO TOKa»

8.

10.

KakoB  npuHUMN  OENCTBMS  3/1EKTPOM3MEepUTEbHbIX
NPMBOPOB MarHUTO3/IEKTPUYECKOTO WU 3/1EKTPOMArHUTHOTO
TUNa, NpUMeHAeMbl B JaHHOM paboTe?

YTO Ha3bIBAlOT TOKOM MOJHOFO OTK/JIOHEHMS U HanpsXKeHuem
MOJIHOTO OTK/IOHEHWA 3/IeKTPOU3MEPUTENIbHOTO Npubopa?
Kakum 06pasom BK/IOYAOT amMnepmeTp M BOSbTMETP B
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3/IEKTPUYECKYIO Lenb ANA U3MEPEHUA TOKA U HaNpaXKeHuA?
MpoAeMOHCTPUPYINTE HaBbIKM BK/IOYEHUS 3TUX Npubopos B
3/IEKTPUYECKYIO LEenNb.

11. Yto TaKoe wWyHT? [nA 4Yero M Kak OH MCMosb3yeTca?
MpoaeMOHCTPUPYINTE MCNOJIb30BaHUE LYHTA.

12. Yto Takoe gobasBoyHoe conpoTusneHme? [aa Yero u Kak oHo
ncnosbsyetca? MpoaemoHcTpupyinTe MCNONb30BaHUE
[06aBOYHOTO CONPOTUBNEHMUSA.

13. MpoaeMoHCTpUpynTe BO3MOXHOCTb MPUMEHEHUA cpeabl
Microsoft Excel (mnm papyroit cpeabl) ana o06paboTKM
9KCNEePUMEHTAJIbHbIX AAHHbIX.

14. Kak B JaHHOM paboTe MWUHUMU3UPYETCA MOrpPeLHoCTb
3KCNepUMEeHTaNbHbIX AAHHbIX?

Ne 28 «OnpeaeneHme NHAYKTUBHOCTM KaTyLKM U MarHMTHOM
NPOHULAEMOCTN GeppPOMarHUTHOrO Tena»

5. Kakue npubopbl nNpumeHAnncb B JAaHHOW pabote ans
onpeaenvs NapameTpoB NOCTOAHHOTO U NePeMeHHOro ToKa?

6. [MMonyunte dopmyny Ans pacyeTa MOJIHOTO COMPOTUBIEHUA
LUenu nepemeHHOro ToKa, MCMoJ/Ib3yeMOMN B AaHHOM paboTte
(nnv npeacTaBneHHoM Npenoaasarteniem).

7. Kak onpegenanacb WHAYKTUBHOCTb KaTyWKW B AaHHOW
pabote? Kakmm ewe cnocobom MOXKHO oOnNpesennTb
MHOYKTUBHOCTb?

8. TMpoAeMOHCTpUPYINTE BO3MOMKHOCTb MNPUMEHEHMUA Ccpeapbl
Microsoft Excel (unu pgpyron cpepgbl) pns 06paboTkM
3KCNEPUMEHTA/IbHBIX AaHHbIX.

10 cemecTp

Ne 32 «OnpeaeneHve pagnyca KpMBM3HbI IMH3bI M NONOCHI
NPOoMNycKaHWA CBETOPUALTPA C NOMOLLbIO Kosiel, HbloToHa»

5. Kak obbAcHAeTcs noasieHne Koneu, HoloToHa?

6. Monyunte dopmynbl ANA pacyeTa pPagMycoB TeMHbIX U
CBeT/bIX Kosel, HbloToHa.

7. Nonyunte dopmyny ons onpegeneHva pagmyca KpUBU3HLI
JINH3bI.

8. Kak B paHHOM paboTe MWHMMMUIMPYETCA MOrPeLHoCTb
3KCNepUMEHTaIbHbIX AAaHHbIX?

Ne 34 «OnpeaeneHre ANUHbI CBETOBOW BO/IHbI M XapaKTEPUCTUK
ANPPaAKLMOHHOM peLleTKn»

5. KakoBbl napameTpbl W XapaKTEPUCTUKU AMPPaKLMOHHOM
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peLeTKN, NPUMEHSEMON B IKCNepUMeEHTE?

Monyunte dopmyny anAa onpeneneHns AAUMHbl CBETOBOW
BOJIHbI NPY ANPPaKLMM Ha AUPPAKLMOHHON peLueTKe.
KakoBo  npakTMyeckoe npuMeHeHWe  ANPPaKLMOHHbIX
peLeToK?

Kak B fJaHHOW paboTe MWHUMMIMPYETCA MOrpeLlHOCTb
3KCNepMMEeHTaNbHbIX AAHHbIX?

Ne 35 «OnpegeneHne KOHUEHTPaALMKM PacTBOPOB caxapa u

NMOCTOAHHOW BpaLLeHUA»

5.

Ha ocHOBe KaKoro sBneHus onpefenseTcs KOHLUeHTpaums
pacTBOpa caxapa B AaHHOM 3KCNepUMeHTe?

MoAcHMTE YCTPOMCTBO M NPUHUMN AeNCTBUA Npu3mbl HUKons
MoACHMTE YCTPOWMCTBO W NPUHUMN OEWUCTBUA MNONYTEHEBOrO
caxapumetpa

Kak B [JaHHOM paboTe MWHMMM3MPYETCA MOrPeLlHOCTb
3KCMEePUMEHTA/IbHbIX AaHHbIX?

Ne 36 «CHATME BONbTaMMEPHbIX XapaKTEPUCTUK GOTOI1IEMEHTA U

onpeaeneHune ero YyBCTBUTEIbHOCTUY

6.
7.

10.

MpoaHanusupylrte NonyyYeHHble B NabopaTtopHoii pabote BAX
Kak onpegenserca noctoaHHaa [lnaHka B JaHHOM
aKcnepumeHTe?

Kak B fJaHHOW paboTe MWHUMUIMPYETCS MOrpeLlHOCTb
3KCNepUMEHTaNbHbIX AAaHHbIX?

Kak B paHHoOM paboTe paccyuTbiBaeTca MOrpeLHocTb
onpegeneHusa NOCToAHHOM MNnaHKa?

MpoAeMOHCTPUPYNTE BO3MOXKHOCTb MPUMEHEHUs cpeabl
Microsoft Excel (unu pgpyroit cpeabl) gna 06paboTKM
9KCNEePUMEHTAJIbHbIX AAHHbIX.

Ne 41 «MccneposaHue Bo36Y»KAeHMA aTOMOB rasa»

5.

O6bAcCHUTE  NpUHUMN  onpeaeneHuss  BO3OYXKAEHHbIX
COCTOAHWIA aTOMOB rasa B 3KCNepuMeHTe?

MoAcHMTE NPUHLMN PaboTbl 3NEKTPOHHOM Namnbl

B Kakom [AuanasoHe 3/1eKTPOMArHWTHbLIX BOJH  JIEXUT
n3nyyeHue BO3OYKAEHHbIX aTOMOB NMApPOB PTYTU U NoYemy?
Kak B [AaHHOM 3KcnepumeHTe onpegenserca 06/1acTb
NOKanM3aUMM 3/7EeKTPOHA W KaK MOJyYeHHble AaHHble
COrNacyloTCA C TEOPETUYECKMMM NPeanochbiNKammn?

Ne 42 «OnpeaeneHue rnaBHbIX KBAHTOBbIX YMCE BO3OYXKAEHHbIX

COCTOsIHMIA aTOMa BOAOpPOAa»




Koa
KOMMeTeHUMmn

NHankaTop
OOCTUXKEHUA
KOMneTeHummn

OueHoYHble cpeacTsa

MoAcHMTe YCTPOMCTBO WM NPUMHUMN PaboTbl CNEKTPOCKONa,
NCrnosaib3ayemoro B iaHHOW paboTe

Monyunte dopmyny ana onpesenvHUA TNaBHbIX KBAHTOBbIX
yncen Bo3bYKAEHHbIX COCTOAHWI aTOMa BOAOPOAA U APYIUX
BO40POAONOA06HbIX aTOMOB

YT0 HasblBaeTCA rpalyMpoBOYHbIM rpadpuKom?
MpoAeMOHCTPUPYITE BO3MOMHOCTb MPUMEHEHMA cpeabl
Microsoft Excel (unu pgpyroit cpeabl) gns 06paboTKM
3KCNEepPMMEHTA/IbHbIX AaHHbIX

Ne 51 «WM3yyeHune 3aKOHOMEpPHOCTENM a-pacnaga»

6.

©w e N

YTo TaKoe QaKTMBHOCTb PaAMOAKTUBHOIO 3/1eMeHTa, ee
BblYyncneHne n eanHULblI UsmepeHua.

B uem coctouT 3akoH leirepa - Hettona?

KaK oLeHNTb SHEepPruto o - YacTuupl?

YcTponcTBo 1 npuHUmMn paboTbl cyeTumKka lelirepa-Mionnepa.

. MpoaeMoHCTPUPYNTE BO3MOMKHOCTb MPUMEHEHMA Ccpeapl

Microsoft Excel (mnm papyroit cpeabl) ana o06paboTKM
3KCNEPUMEHTA/IbHbIX AaHHbIX

Ne 53 «OnpeaeneHMe MakCMMaibHOM 3HepPrun B-yactmu, n

MAeHTMd)MKaLI,Mﬂ PaANOaKTUBHbIX NpenapaToB»

5.

Kakune n3BecTHbl pasHoOBMAHOCTM beTa-pacnaga? Kakasa us
HUX UCCNeayeTcs B JaHHOM 3KcnepumeHTe?

B KaKuMx guanasoHax Haxo4ATcA nepuogbl noaypacnaga u
3Heprum beTa- pacnaga NPUPOLHbIX PAagUOHYKANA0B?
KakoBbl OCHOBHble 0CO6EHHOCTW B3aMMOLENCTBUA
6eTa-4yacTuy, C BELLLECTBOM?

MpoAeMOHCTPUPYITE BO3MOXKHOCTb NPUMEHEHNA Cpeabl

Microsoft Excel (nnn gpyroii cpeabl) ona o6paboTku

IKCNEPUMEHTA/IbHbIX AaHHbIX.

6) Mopaaok nposeaeHUAa NPOMEXKYTOUHOM aTTecTauum, NoKasaTeNn u KpUTepumn oLLeHUBaHUA:




MpomerKyTouHas aTTectauua no aucumnanHe «MpakTUKym peLleHna oIMMIMaaHbIX 3a4a4 no pusnke»
BK/IlOYaET TEOPETUYECKME BONPOChHI, NO3BO/IAIOLLNE OLEHUTb YPOBEHb YCBOEHUA 0by4atoLmmmncs
3HaHWI, U NPaKTUYECKME 3aZaHMA, BbiABAAOLWME cTeNeHb CPOPMMUPOBAHHOCTU YMEHWUI U BAAJEHNN,
nposoautca B dopme 3ayeta (9 cemecTp) U B popme 3ayeTa C oLeHKol (10 cemecTp).

3K3aMeH Mo AaHHOM AUCUMN/INHE NPOBOAMTCA B MTMCbMEHHON popme Mo 3K3aMeHaLUNOHHbIM buietam,
KaKabli U3 KOTOPbIX BK/OYAET AECATb 334au4.

Mokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OYeHKoli:

— Ha OLLEHKY «OoTAInYHO» (5 6annoB) — obyyatoWwminca 4EMOHCTPUPYET BbICOKUI YPOBEHD
cPOpPMMPOBAHHOCTU KOMMETEHLNIN, BCECTOPOHHEE, CUCTEMATUYECKOE U INyboKoe 3HaHMe y4yebHoro
maTepuana, cBoboAHO BbIMOHAET NPaKTUYECKME 334aHNSA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMMU, NPUMEHAET UX B CUTYaLMAX NOBbILEHHOW CIOXKHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHWNI YPOBEHD
cpOPMMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauyuTe/IbHble OWNBKN, HETOYHOCTH, 3aTPYAHEHMA NPU aHAIMTUYECKUX ONepaumnax, nepeHoce
3HAHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLUN.

— Ha OLEeHKY «yA0BAETBOPUTENIbHOY (3 6anna) — obydatoLWmiics 4eMOHCTPUPYET NOPOroBbIl YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMIA: B XOAE KOHTPOIbHbIX MEPONPUATUI LOMNYCKAOTCA OLMBKM,
NPOSABAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHUIM, YMEHWNI, HAaBbIKOB, 06YYatOLLMIACA UCMbITbIBAET
3HauMTe/IbHblE 3aTPYAHEHMA NPU ONEPUPOBAHNM 3HAHUAMM N YMEHUAMM NPU UX NEPEHOCE Ha HOBblE
cuTyaumu.

— Ha OLUEHKY KHeyA0BeTBOPUTENIbHOY (2 6anna) — obyyaloWwminca 4emoHCTPUpyeT 3HaHMA He Bonee
20% TeopeTUYecKkoro matepmasna, A0MNyCKaeT CyLLeCTBEHHbIE OWNOKM, HE MOXKET NOKasaTb
WHTEN/IeKTYasIbHble HaBbIKW PeLUeHUs NPOCTbIX 334au.

— Ha OLEHKY «HeyaoBneTBOpUTENbHO» (1 6ann) — obyyatoWwmincs He MOXKET NMOKa3aTb 3HAHMA Ha YPOBHE
BOCMNPOM3BEAEHMA U 06BACHEHMA MHOOPMALMM, HE MOXKET MOKa3aTb UHTE/IIEKTyasIbHble HaBbIKM
peleHms NPocTbiX 3a4a4.

Mokazamenu u Kpumepuu oyeHU8aHUA 3a4ema:

- Ha OLLEHKY «3a4TeHOo» 06yYaloWmnnca AeMOHCTPUPYET YPOBEHb, HE HUMKE NOPOroBoro,
cHOPMMPOBAHHOCTM KOMMETEHLMIA: B XOL4E KOHTPO/IbHbLIX MEPOMPUATUIA MOTYT AOMYCKATbCA OLUNMOKM,
MOXKET NPOABNATLCA OTCYTCTBUE OTAE/bHbIX 3HAHUI, YMEHUI, HAaBbIKOB, 0BbyYaloWMiica MoryT
MCMbITbIBAET 3HAUUTENbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMMN 3HAHUAMMU U YMEHMUAMM NPU UX NepeHoce
Ha HOBble CUTyaLUN.

- Ha OLLEHKY «He 3a4TeHO» 0byYaloWMnCca He MOXKET NOKa3aTb 3HAHMA Ha MOPOrOBOM YPOBEHb
chOPMMUPOBAHHOCTM KOMMNETEHLNN, T.e. 0ByYaloWMinca He NoKasbiBaeT 3HaHWe OCHOBHOIoO maTepuana B
obbeme, HeobxogMMOM Ana nNpeacToAwei NpodeccMoHaNnbHOM AeATENbHOCTU; He cnocobeH
apryMeHTMPOBaHHO M NoC/eA0BaTeIbHO U3Narath, 4OMNYCKaeT rpybble oWNBKM B OTBETAX; HE MOXKET
MOKas3aTb MHTE/EeKTya ibHble HaBblKM PelleHMs NPOCTbIX 3a4a4. He NOATBEPKAAeT OCBOEHNe
KOMNEeTEeHUMIN, NpeayCMOTPEHHbIX NPOrpaMmmoi.



