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Pabouas nporpamma cocrasiena ua ocnose ®IrOC BO - GakanaBpuar 110 HarpaBjIeHHIO

noaroroskn 44.03.05 Tenaroruueckoe obpasosatiue (¢ BYMs pouIsMu MOJIFOTOBKH) (NpHKa3
Muno6phayku Pocenn o1 22.02.2018 r. Ne 125)

PaGouas nporpamma paccmoTpena 1 0106peHa Ha 3aceaHum Kadienper Ousnku
16.01.2023, mpotoxosn Ne 4 /

/3aB. Kadenpoit 7 M.B. Apkynuc

Pabouas nporpamma 0106pena MeTomyeckoit komuccueit UEuC

30.01.2023 r. nporokosn Ne §
[Ipencenarens //;7 1.10. Mesun
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3aB. kadeapoit [Tpukiaanoi MaTeMaTHKH 1 uHpopmaru £
,@ FO.A. U3sekos

Pabouas mporpamma cocrasiieHa:

L 1peroaBareb Kadeapsl Dusuku, KaH/I. bu3s.-mart. HayK
;7,3/30\4?/? [0.1.CaBuenko
7

Penensenr:

3aB. kapenpoit BTull, a-p texn. nayk 0.CJlorynosa




JIuer aktyaaun3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, o0CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqanuu Kadeapsl DPu3nMKu

[Iporokomor 20 1. Ne

3aB. xadenpoit M.b. KpK}IJ‘II/IC

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kadeapel Dusuku

IIporokomor 20 . Ne
3aB. xadenpoit M.b. Apkynuc

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofy Ha 3acefanuu kageapel Duszmku

IIporokomor 20 . Ne

3aB. kadeapoii M.b. KpKmec

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszauu B 2027 - 2028
y4eOHOM rofy Ha 3aceqanuu Kadeapsl DPu3nuku

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.b. KpKmec

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3aruu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu Kadeapsl Du3nku

[Iporokomor 20 1. Ne

3aB. xadenpoit M.b. KpK}IJ‘II/IC

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqanuu kadeapel Dusuku

IIporokomor 20 1. Ne

3aB. xadenpoit M.b. KpK}U‘II/IC




1 llesin ocBOEHMS AMCHMILINHBI (MOLYJISA)

Henstmu  ocBoeHHMS AUCHUIDIMHBL «[IpakTHKyM peIIeHUs OJIMMITMAIHBIX 3aJad II0
busuke» b1.B./IB.01 SIBJISIFOTCSL: chopMupoBaTh y CTYJICHTOB
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIC 3HAHMS, YMEHUSI U HABBIKHU MO PEIICHUIO OJUMITHAIHBIX
3a/1a4 U TPUMEHEHUE WX B OOYYCHHH DPCIICHUIO (PU3NYCCKUX 3aJad B CPETHEH MIKOJIEe Kak
HEOTHEMJIEMBIE ~ KOMIIOHEHTBI ~ CHUCTEMBbl  OOIIEKYJIbTYPHBIX, OOMIENPOPECCUOHANBHBIX,
CIEIHAIHBIX KOMITIETCHIIMI OakajiaBpa M KOMIIETCHIIMI OakaiaBpa B 00JaCTH TeIaroruaeckon
JIeITEIIbHOCTH.

dopmupoBanue TPOPECCHOHATHLHOW  KOMIIETEHTHOCTH  OakajliaBpa IOCPEACTBOM
MOJIFOTOBKU CTY/ICHTOB K OOYUEHHIO YUalUXCs IPUMEHEHUI0 GU3NYECKUX 3HAHUHN MPU PEIICHUN
OJIMMITHATHBIX 3a/1ad B cepe CpeaHero MKOJILHOro (OCHOBHOTO, IMOJIHOTO, BAPUATUBHOTO) U
JIOTIOJTHUTEILHOTO 00pa30BaHUs 1O (PUBHKE.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

HucuumuinHa [IpakTHKyM 1O pelleHuro 3a/1ad IMOBBIIIEHHOW CIIOKHOCTH IIKOJBHOTO
Kypca (HU3UKU BXOIUT B 4aCTh y4EOHOTO II1aHa (YOPMUPYEMYIO YIaCTHUKaMHU 00pa30BaTeIbHBIX
OTHOILIEHUH 00pa30BaTeIbHOM IPOrpaMMBI.

Jnst  u3ydeHWs  AMCUMIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIQJCHUS),
chOopMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUS AUCLUIUINH/ IPAKTUK:

Mertoanka 00y4eHus Gpusnke B MIKOJIE

dusuka

[Tpon3BOCTBEHHAS - MPAKTUKA IO MOJYYCHHUIO TMPO(PECCHOHATBHBIX YMEHHU M OIBITA
po(hecCHOHATLHOM AeSITeTbHOCTH

Mertoanka opraHu3ali BHEYPOUHOH 1€ TEIbHOCTH 110 MaTeMaTHUKe U GU3UKe

3HaHus (YMEHUS, BIAJCHUs), OTYYEHHbIE IPU U3yYEHUU AAHHON AMCLMILIUHBI OyIyT
HEOOXOIUMBI [T U3YyUCHHUS T CIUTIIHH/TIPAKTHK:

Beinonnenue 1 3amura BbITyCKHON KBaJIM()UKAMOHHON pabOThI

[ToaroToBka K caye u caaya rocyapCTBEHHOTO IK3aMeHa

[Tpon3BoCTBEHHAS — MPEAUILIOMHAS IPAKTHKA

CoBpeMeHHbIE CpeICTBA OLICHUBAHUS PE3YJIbTaTOB O0YUECHHUS

3 Komnerenuuu ody4amomerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHMILINHBI (MOIYJIf) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHus

B pesynbrate ocBoeHus AMcUUILIMHBL (MOnynsi) «[IpakTukym Mo pelieHuro 3agad
MOBBIIICHHONW CJOXXHOCTH IIKOJBHOTO Kypca (U3MKH» o0O0ydaromuiics I0JbKeH o0Janarh
CJICAYIOIMMHU KOMIICTCHIUAMMU:

Kon nanukaTopa HNHaukaTop TOCTHKEHUS KOMIIETSHITUN

[MIK-1 CriocobeH peain30BBIBATh TEIarOTHYCCKUI MPOIECC C MCIOIB30BAHUEM COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHI B OpraHu3alisIX CPEJIHETr0 00IIEero oopa3oBaHus

IK-1.1 OneHuBaeT MeJaroruueckyr0 CUTYalUI0 C TMO3UIUH HEOOXOAMMOCTH H
BO3MOYKHOCTH €€ KOPPEKIINU

[K-1.2 Pemraer  oOpaszoBarenpHBIE  3a4ayl  HAa  OCHOBE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUI

IK-1.3 Ocy1miecTBiIsIET KOHTPOJIb PE3yIbTaTOB U KOPPEKTUPOBKY MEAArOru4ecKoro
BO3JICUCTBUS

[IK-2 CnocoGeH Ha OCHOBE COBpPEMEHHBIX TEXHOJIOTMH pa3pabarbiBaTh U PEaTU30BBIBATH
METOIMYECcKOe oOecrneueHue yueOHbIX (DU3MUECKUX TUCIUILINH

[K-2.1 AHanu3upyeT akTyalbHBI YpPOBEHb IIOATOTOBKH OOYYaroIIUXCsS I10
(bU3MYeCKUM TUCUMIUIMHAM, OIIpeIesIIeT 30HY UX OJIMKallIero pa3BUTUs
[IK-2.2 Pemraer Ha ocHOBe COBpEMEHHbBIX 00Pa30BaTENbHbIX TEXHOJIOTUH 331241 110

IJIAHUPOBAHUIO, Pa3pabOTKe U peaIn3alMH IPOIPAMM YICOHBIX




(OU3NYECKUX TUCIHUIUINH

[IK-2.3

OcyuiecTBisieT  KOHTPOJIb
GbU3MYECKUM TUCHUILTHHAM

pe3yIbTaToB

o0y4eHus

ydaluxcs

1o




4. CTpyKTypa, 006EM M COEpKAHNE JUCHUIIIMHBI (MO1YJIs)
OO6mas TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET 6 3a4€THBIX eauHull 216 akaa. 4acoB, B TOM
YyucIie:
— KOHTaKTHas pabota — 8,8 akaj. 4acoB:
— ayJAUTOpHAs — 8 aKaJl. 4aCoB;
— BHeayutopHas — 0,8 akaJl. 4acos;
— camocrosTenbHas padbora — 199,4 aka. 4acos;
— B ¢opMe npakTudeckoi moarotrosku — 0 akaj. yac;

— IOArOTOBKA K 3auéTy — 3,9 akaz. yac
dopma aTTecTaluH - 3a4€T, 3a4€T C OLICHKOU

AynuTtopHast 3 s
KOHTaKTHasI paboTa E 3 Dopma TEKyILEro
=
B aKaJl. yacax 5} Bun KOHTPOJIS
Pazzmen/ Tema é ( A ) = . P Kox
3 © |camocrosTenbHOI | ycrnieBaeMOCTH U
JUCHUTLIAHBL N = . |xommeTeHIIH
o & padoThI IIPOMEKYTOYHOH
na6. | mpakr. | 8.8
TIex. : 1 28 aTTeCTalMU
3aH. 3aH. | U &
1. Mexanunka
ITogroroBka k
MPaKTUYCCKAM Brmonnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON .
N I1K-1.2,
ITogroroska KOHTPOJIBHON
I1K-1.3,
1.1 OCHOBBI KHHEMATUKH 0,5 0,2 10 JIOKJIaaa paboTsI 1o K2 1
IToaroroBska pelIeHuto 3a1ad. K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus K 2’ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Brmonnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON .
N I1K-1.2,
ITogroroska KOHTPOJIBHON
I1K-1.3,
1.2 OcHOBBI TMHAMHKHU 5 0,2 5 JoKJIaaa paboTshI 1o K2 1
ITogroroska pEIIeHHIOo 3a1a9 K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus K 2’ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKAM Brmonnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON .
N I1K-1.2,
IToaroroska KOHTPOJIBHON
I1K-1.3,
1.3 3aKoHBI cOXpaHEHHUs 0,1 5 JIOKJIaaa paboTsI 1o K2 1
IToaroroska pEIIeHHIOo 3a1a9 K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus K 2’ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Hroro no pazaeny 0,5 0,5 20
2. MonexynapHas ¢u3MKa U
TEPMOJMHAMHUKA
IToaroroBka k
MPaKTUYCCKUM Breimonnenue K-1.1
3aHATUAM MIPOMEKYTOYHOM s
N I1K-1.2,
2.1 OCHOBBI IToaroroBska KOHTPOJBHON K-1 3
MOJIEKYJISIPHO-KUHETHIECKOH | 5 0,5 0,2 15 JoKiaaa paboTHI 1O K 2'1’
TEOpHH IToxaroroska pELIeHHIO 3324 K 2'2’
JIEMOHCTpalMoHH | JlemMoHCTparms K 2' 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA




ITogroroBka k

MPaKTUYCCKUM Brmomnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON "
N I1K-1.2,
ITogroroska KOHTPOJBHON
I1K-1.3,
2.2 OCHOBBI TEPMOIMHAMUKHA 0,2 10 IOKJIaaa paboTshI 1o K21
ITogroroska pElIeHHIOo 3a1ad K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus HK-Z. 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Wroro no pazneny 0,5 0,4 25
3. DieKkTpoarHaMuKa
ITogroroBka k
MPaKTUYCCKUM Breimonnenue K-1.1
3aHATHUAM MIPOMEKYTOYHOM b
N I1K-1.2,
ITogroroska KOHTPOJBHON
I1K-1.3,
3.1 DnexTpudeckoe moie 0,5 0,2 7,7 JoKiaaa paboTHI 1O K21
IToaroroska pEIIeHHIOo 3a1a9 K 2'2’
JIeMOHCTpalMoHH | JlemoHCTpamms HK-2~ 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUICCKUM Breimonnenue MK-1.1
3aHATHUAM MIPOMEKYTOYHOM s
IMoaroroBka KOHTPOJIbHOH IIK-1.2,
3.2 3aKkoHBI  ITOCTOSHHOTO A P I1K-1.3,
0,2 JIOKJIa/1a paboTHI 1O
TOKa IK-2.1,
IToaroroska pEIIeHHIOo 3a1a9 K22
JIEMOHCTpalMoHH | JlemoHCTpamms HK-2~ 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Breimonnenne K-1.1
3aHATHUAM MIPOMEKYTOYHOM b
N I1K-1.2,
ITogroroska KOHTPOJBHON
I1K-1.3,
3.3 MaruuTHOE MoJie 0,2 4 JoKiaaa paboTHI 1O K2 1
IToaroroBska pEIIeHHIOo 3a1a4 K 2'2’
JIEMOHCTpalMoHH | JlemMoHCTparms K 2' 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Breimonnenue MK-1.1
3aHATHUAM MIPOMEKYTOYHOM b
IMoaroroBka KOHTPONBHO#H IIK-1.2,
3.4 DrexkTpuueckuid TOK B IIK-1.3,
0,2 9 JIOKJIa1a paboTHI 1O
Pa3IMUHBIX cpefax [K-2.1,
IToaroroska pEIIeHHIOo 3a1a9 K22
JIeMOHCTpalMoHH | JlemoHCTpamms K 2' 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Breimonnenne K-1.1
3aHATHUAM MIPOMEKYTOYHOM b
IMoaroroBka KOHTPOJIbHOM IIK-1.2,
35 DneKTpOMarHuTHas A P IIK-1.3,
0,1 4 JIOKJIaz1a paboTHI 1O
WHITYKIHS I1K-2.1,
IToaroroska pEIIeHHIOo 3a1a9 K22
JIEMOHCTpalMoHH | JlemMoHCTparms K 2' 3’
oro 3KCIIEPUMEHTA ’
SKCHEPUMEHTA
Hroro no pazmeny 0,5 0,9 247
4. Konebanus
IToaroroBka k
MPaKTUYECKUM Breimonnenne MK-1.1
3aHATHSM MIPOMEXYTOUIHOMN o
ITogroroska KOHTPOJIBHOM TK-1.2,
4.1 MexaHudeckue I1K-1.3,
0,5 0,1 15 JIoKJIaga paboTHI 1O
KoJIeOaHMUs U BOJHBI I1K-2.1,
IloaroroBska peLICHUIO 3a1a4 MK-2.2
nIeMoHcTpanuoHH | JlemoHCTparms K 2‘ 3’
oro JKCIIEpUMEHTA ’

IKCIICPHMEHTA




ITogroroBka k

MPaKTUYCCKUM Brmomnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON "
[MoaroroBka KOHTPOJIBHO TK-1.2,
4.2 OneKTpOMarHUTHBIC 01 15 iKHa a 3.61())Tbl 1o [K-1.3,
KoJIeOaHMUs U BOJHBI ’ 5 A P I1K-2.1,
ITogroroska pElIeHHIOo 3a1ad K-2.2
JIEMOHCTpalMoHH | JleMoHcTpamus HK-Z. 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Wroro no pazneny 0,5 0,2 30
Hroro 3a cemectp 2 2 99,7 3auéT
5. Onruka
ITogroroBka k
MPaKTUYCCKUM Brmomnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON s
[MoaroroBka KOHTPOJIBHO TK-1.2,
5.1 DIeKTPOMAarHUTHBIE 05 05 15 ﬂoxna a a6ETH o I1K-1.3,
BOJIHBI ’ ’ A . p I1K-2.1,
IToaroroBska pElIeHuIo 3a1ad K22
JIEMOHCTpalMoHH | JleMoHcTpaus K 2‘ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Brmomnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON .
N I1K-1.2,
ITogroroska KOHTPOJBHON
I1K-1.3,
5.2 l'emeTpuyeckas ONTHKa 0,5 15 JIOKIaga paboTshI 1o K21
IToaroroska pElIeHuIo 3a1ad K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus K 2‘ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
ITogroroBka k
MPaKTUYCCKUM Brmomnenne MK-1.1
3aHATHAM IIPOMEKYTOYHON .
N IIK-1.2,
ITogroroska KOHTPOJIBHON
I1K-1.3,
5.3 BomHoBas onTuka 0,3 15 JIOKJIaaa paboTsI 1o K21
IToaroroska pElIeHuIo 3a1ad K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpaus K 2‘ 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Wroro no pazneny 0,5 1,3 45
6. KBaHToBas onruka
IToaroroBka k
MPaKTUYCCKUM Breimonuenue K-1.1
3aHATUAM MIPOMEKYTOYHOM s
IloaroroBska KOHTPOJIBHOM IIK-1.2,
6.1 KBaHTbI. TemnoBoe a P I1K-1.3,
0,5 0,2 19 JIOKJIaaa paboTHI 1O
nzinydenue. Potorpdexr. [K-2.1,
IloaroroBska peLICHUIO 3a1a4 MK-2.2
JIEMOHCTpalMoHH | JlemMoHCTpams K 2' 3’
oro 3KCIIEPUMEHTA ’
JKCIEPUMEHTA
Hroro no pazmeny 0,5 0,2 19
7. ATom.
IToaroroBka k
MPaKTUYECKUM Brmomnenne K-1.1
3aHATHSM MIPOMEXYTOTHOMN D
ITogroroska KOHTPOJIBHOM TK-1.2,
7.1 CrpoeHnue aToMma. P IK-1.3,
0,5 0,3 20 JIOKJIaaa paboTshI 1o
CreKTphl H3ITydeHusT aTOMOB. [IK-2.1,
IToaroroska pELICHUIO 3a1a4 MK-2.2
JIEMOHCTpAalMOHH | JleMoHCTpamus K 2' 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
Hroro no pazneny 0,5 0,3 20

8. Slnepnas pusnka




ITogroroBka k
TIPaKTUIECKAM

Brimonnenue

. IK-1.1,
3aHATHSIM MPOMEKYTOYHOM
[MoaroroBKa KOHTPOJIBHOI TK-1.2,
8.1 Crpoenue sinep. SAnepHsie 0.5 0.2 157 oKIaa paBoTE! 10 [K-1.3,
peaxIum. I1K-2.1,
ITogroroska pElIeHHIOo 3a1ad K-2.2
JIEMOHCTpalMoHH | JleMoHcTpamus )
IIK-2.3
oro 9KCHEPUMEHTA
IKCTIEPUMEHTA
Wroro no pazneny 0,5 0,2 15,7
Hroro 3a cemectp 2 2 99,7 3a0
HToro no pucturinHe 4 4 199.4 3aeT, 3aHeT ¢

OILICHKOM




5 O0pa3oBaTte/bHbIE TEXHOJIOTHH

B xone npakTuueckux 3aHATUN, KpOME TPAJAULMOHHOTO 00BSACHEHHS NIPENOAABATENIEM Y
JOCKH, UCIOJb3YETCs ONEpeKarollas caMOCTOsTeIbHas padoTa CTYACHTOB, KOTAa UM 3apaHee
pa3faroTcs OTAENbHbIE 3aJjaud, B KOTOPBIX OHHU JOJDKHBI Pa300paThCsl CaMOCTOSATENIBHO U
OOBSICHAT, MX pemeHue rpynme. Kpome TOro, mpakTHKyeTcss mnpobieMHoe oOydeHue,
pa3BUBAIOIIEE UCCIIEIOBATEIbCKAE HABBIKK CTYIEHTOB M IO3BOJISIOIIEE UM IO PyKOBOJCTBOM
npenoaaBaTesis HAWTU MyTH PELICHUS 3a/1a4U WIN POOIIEMBI.

CemuHapcKue 3aHATUS BKJIIOYAIOT B ce0s Takue METOAbl OOyueHus, Kak ydyeOHas
JIMICKYCCHSI, B XOZIe KOTOPO# CTY/ICHTBI H3JIaraloT CBOE€ MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobieMy, 3BpUcTHUEcKas Oecelia, CTUMYJIUPYIOIIas KOJUIEKTUBHOE MBIIIJICHUE U COBMECTHBII
MIOWCK OTBETa Ha c(hOPMYITUPOBAHHBII BOIPOC WIIK 33/1a4y, a TAK)Ke HHIUBUIyaJIbHOE 00y4eHNE,
KOTJ]a CTy/IEHTaM BBIJAIOTCS 331aHUs C yU€TOM MX WHAUBUYaIbHBIX OCOOCHHOCTEH.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeueHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA 1JIs1 IPOBEIeHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAILMOHHOE O0eceyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHOoBHas JIUTEpaTypa:

Cagenbes, 1. B. CoopHHK BOnpOCOB U 3ama4 1o obmiel (pusuke : yuebHoe nocodue / U.
B. CaBenbeB. — 5-e m3a. — Cankr-IlerepOypr : Jlanp, 2007. — 288 c. — ISBN
978-5-8114-0638-8. — TekcT : a5ekTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/352 (nara obpamenus: 28.05.2021). — Pexum nocryna: st
aBTOPU3. [TOJIB30BATEICH.

®wusuka. YriryOlieHHBIH Kypc ¢ peleHus MU 1 ykazanusimu. EI'D, onuMnuazsl, 5K3aMeHbI
B By3 : yueOHoe mocobue / E. A. Bummnmskosa, B. A. Makapos, E. b. Uepenenkas, C. C.
YecnokoB ; mon pen. B. A. Makaposa, C. C. YecHokoBa. - 6-¢ u3a. - Mocksa : Jlabopatopus
3Hanu#, 2020. - 419 c. - (BMK MI'Y —mxkone). - ISBN 978-5-00101-829-2. - Tekcr :
anekTponHsii. - URL: https://znanium.com/catalog/product/1200602 (mata oOpamieHus:
24.05.2021). — Pexxum nocTvIia: 1mo moJmmicKe

0) Jlono/iHuTE/IbHAA JINTEpPAaTypa:

[Ikona B "KBanTe : cOOpHUK HAay4yHBIX TpyAOB / coctaButenu B. A. Tuxomupona, A. U.
UYepnoynan. — Mocksa : MIITHMO, [6. r.]. — Yacts 1 : Ilpunoxxenue k xypHary "Kant" No
3/2015 HoBunka — 2015. — 208 c. — ISBN 978-5-4439-0632-4. — TekcT : 37€KTPOHHBIH //
Jlanb : anexkTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/92698 (nmata
oOpamenusi: 24.05.2021). — Pesxxum gocTyma: 171 aBTOpU3. TIOIB30BaTENECH.

CkonpoBarts B Oydep

Ikona B "KBanrte". ®duszmka : cOOpHMK HAy4yHBIX TpyAoB / cocraButenu B. A.
Tuxomuposa, A. 1. Yepnoynan. — Mocksa : MIUIHMO, [0. r.]. — Yacts 2 : [Ipunoxenue k
xypHaiay "Ksant" Ne 2/2016 — 2016. — 192 c. — ISBN 978-5-4439-1039-0. — TexcrT :
uieKTpoHHBIH  //  JlaHb : JJIEKTPOHHO-OMOMOTewHass ~ cucrema. —  URL:
https://e.lanbook.com/book/92697 (nmata oOpamenusi: 24.05.2021). — Pexum poctyma: s
aBTOPU3. ITOJIB30BATEICH.

kona B "KBanrte". ®duszmka : cOOpHMK HAy4yHBIX TpyAoB / cocraButenu B. A.
Tuxomuposa, A. 1. Yepnoynan. — Mocksa : MIUIHMO, [0. r.]. — Yacts 3 : [Ipuioxenue k
xypHaiay "Ksant" Ne 4/2016 — 2016. — 232 c. — ISBN 978-5-4439-1106-9. — TekcrT :
JICKTPOHHBIH // JIaHb : 3IeKTpOHHO-OnOMoTeunas cucrema. — URL:



https://e.lanbook.com/book/92696 (mara ob6pamenus: 24.05.2021). — Pexum pocrtyma: ans
aBTOPU3. ITOJIB30BATEICH.

B) MeToan4ecKue yKazaHus:

[xonpabIe omummnuaabl CIIOIY. ®@usnka 2019 : yueOHO-MeTOIUYECKOE TTOCOOHE / TIO]T
pen. A. C. XKXyxkosa. - Cankr-IlerepOypr : CIIOI'Y, 2019. - 194 c. - ISBN 978-5-288-05969-8. -
Texkcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1243902 (nara oOpatieHusi:
24.05.2021). — Pexxum nocTyna: 1o noAmnucke.

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecrieueHne

Haumenosanue 110 No norosopa CpoK nercTBuUs JIMIIEH3UU

7Zip cBOOOIIHO 0€eCcCpOUHO

IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMALNMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue xkypca Ccblika

DOnexTpoHHas 0a3a NEPUOAMYECKUX HU3TaHUI
East View Information Services, OO0 «MMIBUC»»
Hanmwmonanbuas
uHdopMmanmonHno-ananutuueckas cucrema —|URL: https:/elibrary.ru/project risc.asp
Poccuiickuil HMHIEKC HAYYHOI'O IMTHPOBAHUS
OnexTpoHHbIe pecypebl oubnuoreku MI'TY um. |https://magtu.informsystema.ru/Marc.html?
I".1. HocoBa locale=ru

9 MaTepuajbHO-TEXHHUYECKOe o0ecnedeHne TNCIUIINHBI (MOIYJIS)

https://dlib.eastview.com/

MaTepI/Ia.HI)HO-TGXHI/ILIeCKOC o0OecriecycHue JUCIHUITIIIMHBI BKJIXOYACT:

Y4eOHble ayIuTOPUM JUIS TPOBEACHHUS NPAKTHUECKUX 3aHITHHA, TPYNIOBBIX U
WHIUBUTyaJIbHBIX KOHCYJIbTAIlMN, TEKYIIET0 KOHTPOJIA U MPOMEXKYTOYHOM aTTECTAIlUU: JI0CKa,
MYJIBTUMEAUNHBIN TPOEKTOP, IKPaH.

[TomemeHus 1151 CAMOCTOSATEIBLHOM pabOTHI 00YJAIOIIMXCS: TICPCOHATLHBIC KOMITBIOTEPHI
¢ maketoMm MS Office, BpixomomMm B MHTEepHET W C [JOCTyOM B DJIEKTPOHHYIO
UH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA



I[Hpunoxenne 1. YueOHO-MeTOAHYECKOE 00ecIIeYeHHE CAMOCTOATEIbHON padoThl
o0yuyaumuxcs
[To mucruruinne «IIpakTHKyM 1O pelIeHuto 3a/1a4 MOBBIIIEHHOM CJI0KHOCTH HIKOJIIBHOTO Kypca
bu3HuK» IpeaycMOTpEeHa ayIMTOpHAs U BHEAYAUTOPHAS cCaMOCTOATeIbHas paboTa
o0yJaromuxcs.

Ay,I[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB NPCAIIOJIaracT pCICHUEC KOHTPOJIbHBIX 3a4a4
Ha ITPAKTHYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnusie konmpovHoie pavomot (AKP):
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KontpoabHas padora Ne 1 «®@u3nveckue 0CHOBbI MEXaHUKID)

3aganue 1. Paguyc-BeKTOp YaCTULIBI ONIPEAEIAETCS BBIPAKEHUEM 7 =317 +41° ] + 7k,THe i,j,k
- enuHUYHbBIE BekTopa ocel X, Y, Z. Beruucnute: 1) myTh S, mpoieHHBIN YaCcTHUIICH 3a IepBbIe

10c, 2) Mmoxyns iepemenieHust Ar 3a Toxke Bpems, 3) yckopenue yactuiibl. Oteet: S=500M,
Ar=500Mm, a=10 m/c>.

3apanme 2. Koseco Bpaiaercs BOKpYr HEOJABH>KHOW OCH TakK, YTO YroJl [IOBOPOTA 3aBUCUT OT
BPEMEHH 110 3aKOHY ¢=10+20 -2 ¢*. HaiiTu: 1) cpeaiHee 3HaUCHHE YIIIOBOi CKOPOCTH () 3a

IPOMEXYTOK BpeMeHHU OT t=0 10 0CTaHOBKH; 2) yIII0BOE YCKOPEHUE B MOMEHT OCTaHOBKHU
Kojeca; 3) MOJHOE YCKOPEHHE TOUKH, Haxojsmielica Ha pacctosiHuu 0,1M OT ocH BpalieHus
1 MoMenTa Bpemenu t=4 ¢. Otser: 10 pan/c; -4 pan/c?; 1,65 m/c?.

3ananme 3. [1o ropu3oHTaIBLHON MOBEPXHOCTH JIBHXKETCS TEJIO MAaCCOM m=2 KT IO/ IEHCTBHEM
cuiel F=8 H, Hanpasiennoit nox yriom 0=60° k ropusonty. Haiiti paccrosHue, KOTOpoe
MPOIILIO TEJIO0, €CIIA €r0 CKOPOCTh YBEINUUIIACh € 3 10 5 M/c, a KOA(DDULIUEHT TPEHUS MEXTY
TEJIOM M NOBEepxXHOCThIO paBeH u=0,1.01BeT: 5,9 m.

3ananme 4. [llap Mmaccoii mi=5 Kr IBHKETCS CO CKOPOCThIO V1= 1 M/C M CTaIKMBAETCS C
MOKOSUIMMCS IapoM Maccoil me=2 Kr. Onpeaenure CKOpoCTH 1IapoB Nociie yaapa. Y aap
CUMTATh YIPYTUM, MPSMBIM U LeHTpanbHbiM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme S. YpapHenue KoneOaHui TOYKM UMEET BUIL: x=A cosolt+7) , TA€ A=0,02 M, 0= cl,

1 =0,2 c¢. Onpenenuts nNepuo, HadalbHyI0 a3y KoiedaHuil TOUKH U €€ YCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteer: T=2 c; ©0=0,27 pan; a =0,16 m/c?.

KontpoabHas padora Ne 2 «Cratuctudyeckasi Gu3uKa 1 TEPMOAUHAMHUKA»



3aganue 1. Haiigute 1uist ra3000pa3Horo a3ora TeMieparypy, Ipu KOTOPOil CKOPOCTSAM MOJIEKYIT
vi =300 m/c u v2 = 600 M/C COOTBETCTBYIOT OJJUHAKOBBIC 3HAUCHUS QYHKIIUN PACIIPEICICHUS

Makcsemna f(V). OtBeT: 7 _ myy =V 330K.
4k In(V, V)

3aganue 2. VeansHblil 1ByXaTOMHBIM Ta3 00beMoM 5 11 u aasienueM 10° [Ta u3oxopuuecku
HarpeJd, B pe3yIbTaTe Yero CPeaHssl KWHETUIECKasi SHEPTUS €r0 MOJICKYJI YBEIIMUUIACh OT
0,0796 3B 10 0,0923 5B. Ha ckosibko npu ’TOM U3MEHUTHCS J1aBlieHne raza? B nanpHeiiem ras
W30TEPMUYCCKHU PACIIMPHUIIH 10 HAYAIBHOTO JaBiieHus. Onpesennure o0beM raza B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(HGUIMESHT TETUTOMPOBOIHOCTH A a30Ta, €CIIU KOIPPUITUCHT
JUHAMHYECKOM BSA3KOCTH 1 ISl HETO MpH TeX ke ycnoBusix paseH 10 mxlla-c. Oteer: A=7,42
MBT1/™M-K.

3aganue 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyae o0beMmoM 2 11 npu Temnepatype 10°C.
[Mocse HarpeBanus JaBjieHue B cocye craio paBHo 10*mm.pr.ct. Kakoe komuyecTBo Tera
ObLI0 co00IIEeHO ra3y npu Harpeanuu? Otser: 4,1-10° k.

3apanmue 5. Cmemanu oy maccoit mi=5kr npu temneparype T1=280 K ¢ Bonoit maccoit
mo=8kr npu temneparype T> =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) uamenenue AS
SHTpONUH, Tpoucxosmee npu cmemuanud.  Otet: 323 K; 0,3 x/[x/K.

KoutposabHas padora Ne 3 «D1eKTpr4ecTBO 1 MarHeTU3M»

3apanme 1. DnekTpuueckoe nojie co3nano AByms 3apsagamu =10 HKinu  qx=-20 uKu,
HaxoAsmumMucs Ha pacctosauu d=20 cm apyr ot Apyra. OnpenenuTs HanpsKEHHOCTD OIS B
TOUKe A, yJaJIeHHOHN OT EPBOro 3apsiaa Ha paccrosiHue r11=30 cM U OT BTOporo Ha 12=50 cM.
Paccuurars paboTy, KOTOPYIO HEOOXOAUMO COBEPIIUTh, YTOOBI TICPEHECTH TOYCUHBIN 3apsi]
q0=5-10"* K11 u3 TOUKH HaXOAAIIUICS IIOCEPEIUHE MEXKIY 3apsaamMu B Touky A.  Ortser:
280B/m, 0,42 JIx.

3aganue 2. ViMeercs npeqHa3HaueHHbIN 171 U3MEPEHMSI pa3HOCTH MOoTeHuanos 10 30 B
BOJIBTMETp conpoTuBieHueM 2 kOm, kotoporo paszaeneHa Ha 150 nenenumii. Kakoe
COIIPOTHUBIICHUE HAJO B3ATh M KaK €r0 BKIIOYHUTH, YTOOBI 3TUM BOJIBTMETPOM MOYKHO OBLIO
M3MEPUTh PA3HOCTh MOTEHIMANIOB /10 75 B? Kak u3mMeHuTCS Ipu 3TOM 11€Ha JEICHUS
BosbT™MeTpa? OteeT: 3 kOM, 0,5 B/nexn.

3ananme 3. [1o mpoBooYHON paMKke UMEOMIEH (popMy MPaBHILHOTO MIECTHYTOJIBHUAKA, HIET
TOK crioi [=2 A. Ilpu 3TOM B LIEeHTpe paMKH 00pa3yeTcsi MAarHUTHOE T10JIE€ C HAPSHKEHHOCTHIO
33 A/m. HaiiTu anuHy npoBOJIOKH, U3 KOTOPOil caenana pamka. Oteet: /=0,2 M.

3ananmne 4. [IpoBoasias paMka MoMeIieHa B OJHOPOAHOE MarHUTHOE MOJIe C HHAYKIHe B =
0,1 Tu. ITI0CKOCTh PAMKH COCTABIISET C HAIPABIEHUEM MArHUTHOIO moyist  yroia ¢ = 30°.
[Tnomazns pamku S = 20 cm?, conporusienne R = 0,1 OM. MaruuTHOE 1ojie PABHOMEPHO
yMeHbIlaeTcs 10 Hyis 3a Bpems At=0,1 c. Onpenenure: a) cpeHee 3HAUCHUE 3.]1.C. UHIYKIIHH,
BO3HHUKAIOIIIEH B paMKe; 0) CHITy MHIyKIIMOHHOTO TOKA; B) 3aps/l, KOTOPBI MPOTEUET 10 paMKe
3a BpeMs yMeHblieHus nojs. Oteer: 1 MB; 10 MA; 107 Kin.



3ananme 5. ConeHousi ¢ UHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM cornpoTuBieHneM R=44 Om
MOJKIIIOYMIIM K UCTOUYHUKY TTOCTOSTHHOTO HanpsikeHus Uo, a 3aTeM K TeHepaTopy
CUHYCOMIAJIbHOTO HAIPsHKEHUA ¢ AecTByronmM 3HaueHnueM Hanpspbkenus: U=Uo. [Ipu kaxoii
4acTOTE TeHEPAaTOpa MOIHOCTh, TOTPEOIIsIeMast COJICHOUIOM, OyJIeT B 5 pa3 MCHbIIIE, YeM B
nepsoM ciydae? Otser: v=2 k[ 1.
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Kourtposabnas padora Ne 4 «Onrtuka»

3ananme 1. B onbite FOHra Ha myT 01HOr0 U3 UHTEPHEPUPYIOIIUX JIydel moMenanach TOHKasl
CTEKJISIHHAsI IJIACTHHKA, BCJICACTBHE YEro LIEHTpaibHas CBETJIas 110J0ca CMEIIAIach B
M0JIO’KEHHE TIEPBOHAYAIILHO 3aHATOE MATON CBETJION MOJIO0COM(HE cuuTas LeHTpaiabHOM). Jlyu
[aJaeT Ha IUIACTUHKY NepneHaAuKyIspHo. [lokasaTens npenomienus mwiactuHku n=1,5. Jlivna
BOJIHBI cBeTa  A=6-107 M. Kakosa Tonmuna ruiactuaku? OTBET: 6 MKM.

3ananmue 2. benblii cBeT MagaeT HOPMaIbHO HA MOBEPXHOCTH CTEKJISTHHOM TUIACTUHKHU TOJIITUHOMN
d=0,4 mxm, Haxopsieics B Bo3ayxe. [lokazaTens npenomiienus crekia ne=1,5. Onpenenure: a)
TEOMETPHUYECKYIO U ONTHYCCKYIO0 PA3HOCTh X0/1a MHTEP(DEPUPYIONTUX JTyIeH B MPOXOISIIEM
cBeTe, 0) JUTMHBI BOJIH, HHTCHCUBHOCTH KOTOPBIX OCJIA0JISICTCS MTOCIIE TIPOXO0XKICHHUS TIIIACTHHKH.
CuuTaTh, 4TO BUAUMAS YaCTh CIIEKTpPa JISKUT B HHTEepBaJie 1JKUH BOJIH OT 0,4 1o 0,7 MxM. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.

3ananme 3. Ha nudpakiimonnyio pemeTky HopMaiabHO MaaaeT My4ok cBeta. KpacHas muHus ¢
JUIMHO#M BOJIHBI A=630 HM BHIIHA B CIIEKTPE TPETHErO Mopsiaka noj yriaom ¢=71°, Kakas
CHEKTpalibHAs JIMHUS BUIHA TIOJ] 3TUM K€ YTJIOM B CIIEKTpE 4eTBepTOro nopsaaka? Yemy paBHa
nocTosiHHas peweTku? CKOJIbKO BCEro KpaCHbIX MaKCUMYMOB J1aeT 3Ta pemerka? OTet: 473 HM;
2 MKM, 7.

3aganue 4. J[Ba monspu3aTopa pacroyioKeHbI TaK, YTO YroJl MEXy UX INIOCKOCTSIMHU
nponyckanus pasen  25°. Onpenenurs, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTE
€CTECTBEHHOI'0 CBETA MPHU MPOXOKACHHUH: 1) uepe3 ouH (MepBbIid) oyIsipu3aTop, 2) 4yepe3 oda
nonspuzaropa. KoaddunmenT nmornomienus ceera B noisipuzarope pasen 0,08. Otser: 2,17;
2,88.

3aganue 5. Kaxas nonst sHepruu ¢potoHa u3pacxoioBaHa Ha pabOTy BbIpbIBaHUS 3JIEKTPOHA,
ecym kpacHas rpanuia Gorodddexra 307 HM 1 MaKCUMalIbHAS KHHETHYCCKAs SHEPTUS
¢doroanexkrponos 1 3B? Otser: 0,8.

KonTpoasnas padora Ne 5 «KBanroBasi puznka



3apanme 1. YepHoe Teno umeet temneparypy 3 kK. IIpu oxnaxkaeHuu tena AauHa BOJIHBL,
MPUXOAIIASACS HA MAKCUMYM U3Ty4aTellbHOM cmocOOHOCTH, M3MeHMIach Ha 8 MKM. Jlo kakoii
TeMIiepaTypsl oxjaauiock Teno? Oreer: 323K.

3aganue 2. DnekTpoH ob0nanaet kunerudyeckoi sHeprueit 30 sB. Onpenenuts 1eOpoOIEBCKYIO
JUTMHY BOJIHBI AJIEKTpOoHA. BO CKOJIBKO ~ pa3 U3MEHHTCS 3Ta JIJIMHA BOJHBI, €CITU KHHETHYECKast
sHeprus ymenbmutes Ha 20%? Otser: 2,2:10710m; 1,12.

3aganue 3. [Ipu 1BH)KEHUU YACTHIIBI BJJOJIb OCH X CKOPOCTh €€ MOKET OBITh OIpe/ieieHa ¢
TOYHOCTHIO (01MOKO#) 10 1 cm/c. HaliTu HeonpeieneHHOCTh KOOPAMHATHI, €CJIM YacTUIIeH
aisercs: 1) a1ekTpoH, 2) npobunka maccoii 0,1r. Otser: 0,01m; 1028,

3aganue 4. Yactuia HaxoAUTCs B OECKOHEYHO IIyOOKOH OJTHOMEpPHOM MOTEHIIMATLHON UMest
MUHHMAJIbHYIO 3HEepruto. KakoBa BeposSTHOCTh OOHAPYKCHUS YaCTHIIBI B CPEIIHEH TPETH SIMBbI?
OTsert: 0,609.

3aganue 5. OnpenenuTs JIMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel auHuu cepun banbmepa: 1)
B cniektpe uznyuenun Bogopoa, 2) B cnektpe uznydenus nona renus. Otset: 434um, 109uM.

KonTpoabnas padora Ne 6 «Pu3uka saapa u 3JieMeHTAPHBIX YACTHID)

3ananmue 1. [lepoHayanbHas Macca U30TONA UPUIUS 2 [r paBHA M = 5 T, IEPUOJL

nonypacnazaa 75 cyrok. Onpezenure, CKOJIBKO fep pacnaaercs 3a 1 cekyHay B TOM Ipemnapare.
CKOJIBKO aTOMOB 3TOTO Mpernapara octaHeTcs yepe3 30 CyTOK U BO CKOJBKO pa3 U3MEHUTCS
aKTUBHOCTS IIpenapara 3a 51o Bpemsa? Otsert: 1,67-10'5; 1,2-10%%; 1,32.

3aganue 2. Snpo 6epuus-7 f-pagunoaktuBHO 1o cxeme K-3axBara. 3anucats peaknuio. Kakue
YaCcTULIBI IPU 3TOM 00pa30BaIUCh?

3aganue 3. HeliTpuHHOE H3Ty4eHHE 3BE3/[bl MOKET BO3HUKHYTH 34 CUET O0BEIUHEHUS ABYX
IIPOTOHOB ¢ 00pa3oBaHUEM JeiToHA. 3anuiuTe peakiuio. Kakue yacTulisl emie o0pa3yrorcs B
ATOU peakiuu?

3ananme 4. Haiitu sHEpruio cBsA3M S1pa, KOTOPOE UMEET OJMHAKOBOE YHUCIIO POTOHOB U
HEUTPOHOB U PaJNyYC, B MOJITOPA pa3a MEHbIIUHN paauyca sapa > 47 . OTBer: *Be, 56, 5 MaB.

3ananue 5. 113 nepBoHauaabHO CBOOOHBIX TPOTOHOB M HEHTPOHOB 00pazyeTcs siApo
yraepona-12. Kakast sHeprust mpu 3ToM BBIIETSETCS, KaKk OHa Ha3biBaeTcsi? Ecnu
CUHTE3UPOBATh TaKUM 00pa3oM | r yriepona, TO CKOJIbKO BCETO BBIACIUTCS MPU ITOM dHEPTHUU?
Kakomy xonudectBy HedTH 3Ta sHeprus skBuBaieHTHa? Oteet: 92,4 MaB; 740 I'[Ix; 16 T.

BreaynutopHas camocTosiTennbHas paboTa 00y4Jarommxcst BKIIFOYAeT B ce0s:  M3ydeHHe
JUTEPaTyphl [0 COOTBETCTBYIOLIEMY pa3zeily; pelleHHe HHANBUAYAIbHBIX TOMAIIHUX 3a/1a4.

Ilpumepnvie unousudyanvusie oomauwinue 3aoanus (U/13)
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33}13‘13 Ne 1 «kKunemaTuka MOCTYNMaTeJIbHOI'0O U BpamaTeJbHOI0 IBUKCHU

Touxka IBHKETCS 110 OKPYKHOCTH paguycoM 4 M 110 3akony S = A+ Bt rpeS - IIPOVICHHBIN
nyTh, A=8 M, B=2 m/c?, t- Bpems. OnpeaeanTh, B KAKO MOMEHT BPEMEHU HOPMAJIbHOE
ycKopenue paBHo 2 M/c?. HaliTh CKOPOCTh, TAHT€HIIMAIBHOE H TIOJHOE YCKOPEHHUE TOUKH B 3TOT
MOMEHT BpEMEHU

3agaua Ne 2 «/IlnHAMHMKA NOCTYNATEIbHOIO ABUKEHUS»

Ha 0601 MmaxoBuka muameTpom 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPUBSI3aH I'Py3 C
Mmaccoi 2 kr. OnpeneuTh MOMEHT WHEPIIMA MaXxOBHKa, €CITM OH BPAIIAsiCh PABHOYCKOPEHHO IO/
JEHCTBUEM T'py3a, 32 Bpems t=3¢ mpuoOpes YriIoBy CKOpOCTh 9 paj/c.

3amaua Ne 3 «/IlnuHaMuka BpamaTeJJbHOT0 JIBHKEHUD)

Ha Ban B Buie nMiIMHIpa ¢ TOPU30OHTAIBHON OChIO BpAIICHUS] HAMOTaHa HEBECOMasi HUTh, K
KOHILy €€ MpUKperuieH rpy3. Kakyro yrioByo cKopocTh OyZeT UMETh Bajl CIIYCTS 2C MOCIIEe
HayaJia JBUKEHUs rpy3a, eciii Macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 kr,
JEHCTBUEM CUJI TPEHUS Ha IBUKYIIUECS Tella MOXKHO MpeHeOpeb

3agaua Ne 4 «3aKOHBI COXpaHEHUs] B MEXaHUKe»

JIBa mainbIx 1o pazMepy rpysa maccamu mi=10 Kr ¥ mx=15 Kr noaBeIIEHbl HA HUTAX
OJIMHAKOBO# JUTMHBI L=2 M B OJJHO¥ TOYKE U CONPUKACAIOTCS MEXLy co00i. MeHbIIHiA Tpy3 ObLI
oTKII0HEH Ha yroa 6=60° u oTnymen. OnpeaenuTe BEICOTY, Ha KOTOPYIO NOAHUMYTCS 006a Ipysa
nocie abCoNIFOTHO HEYIIPYTOTO yaapa

3amaua Ne 5 «MexaHH4YecKHe KOJIEOAHHI»

[Tepuon 3aTyxaronux konebanuit paBeH T = 4c¢, torapudMUIecKuil TeKpeMeHT 3aTyxanus 1,6;
HauvanbHas ¢a3za paHa 0. Cmenienne TOYKU B MOMEHT T1/4 paBHo 4,5 cMm. HanucaTs ypaBHeHHE
KoJie0aHui U MOCTPOUTH rpauk B mpesenax TpEX MeprooB



3amaua Ne 6 «PeasiTHBHCTCKAsI MEXaHHKA»

B nabopaTopHoii cucTeMe 0TCueTa 0JJHa U3 JIBYX OJMHAKOBBIX YaCTHIl C MACCOM Mo IOKOUTCH,
JpyTrast IBUXKETCS cO CKOpocThio v=0,8¢ 110 HallpaBJIEHUIO K MOKosLIeics yactuile. Onpenenure
PESITUBUCTCKYIO MacCy JBIDKYIIEHCS YacTHUIIBI B TA0OPAaTOPHOM CHCTEME OTCUETa U €€
KUHETUYECKYIO YHEPTHIO

3agaua Ne 7 «MKT. Cratucrnueckasi puznka»

B cocyne o6bemoM 20 11 HaXOUTCsI CMeCh BOAOPOJa U refins 1o AaBieHueM 2 atM. Oomas
Macca cMecH S5 T. MI3BeCTHO, UTO CpeHsIsl KHHETUYECKasi SJHEPTUsl MOCTYNATEIbHOTO JIBUKCHHUS
MOJIeKyJ1 cMecu ra3oB paBHa 0,038 5B. Bo ckoyIbKO pa3 OTIMYAIOTCS MACChl BOJIOPO/IA U TN B
cmecu?

3amaua Ne 8 «AgeabHBIN ra3»

3 MOJIsL a30Ta IUIOTHOCTHIO p=1,25KI/M? H30XOPHO HAIPEJIH TaK, YTO €ro JaBIEHUE U3MEHUIACH C
1,1-10°I1a mo 1,6-10°I1a, a 3aTeM n300apHO CKaJIK J0 IEPBOHAYATBHOM TEMIIEPATYPHI.
Omnpenenure TeMIepaTypsl B KaXKIOM U3 TPEX ONMUCAHHBIX COCTOSHUN U KOHEUHBIH 00BbeM Tasa.
N300pa3ute rpaduku 3TUX MPOLECCOB B koopauHatax P-T

3amaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMHUKID)

B pesynbpTare nzorepmudeckoro pacimupenus azora maccod m=0.2xkropu temmneparype T=280 K
o0BeM ero yBenauuupaercs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEpILIEHHYIO ra30M IpU
pacimupenuy; 2) usmeHenrue AU BHyTpeHHEN d3HEpruy; 3) KOJIUYECTBO TEIIOTHI Q, MOIy4eHHOE
ra3zom

3agaua Ne 10 «Bropoe Ha4a/10 TEepMOAUHAMUKI»

Kycok npaa maccoit m =200r, B3sThIi ipu Temneparype t; = -10C°, 6bu1 HarpeT a0
temneparypsl t2 =0C° u pacmiasieH, mocie 4ero oopazoBaBiascs Boja Obljia Harpera 1o
temriepatypsl t3 = 10C°. OnpenenuTs u3MeHeHue AS S3HTPOIUHU B X0J1€ YKa3aHHBIX MTPOLIECCOB.

3agaua Ne 11 «QuekTpocTaTuKa)



DneKTpUyecKoe mosie co3nano AByms 3apsaamu q1=10 K u qx=-20 uKun, Haxoasmmmucs Ha
paccrosiuuu d=20 cM apyr oT apyra. OnpenenuTs HaNpsHKEHHOCTh MOJIs B TOUKE A, yIaneHHOM
OT MepBOro 3apsaa Ha paccrosinue 11=30 cM u oT BToporo Ha 12=50 cm. Paccuutars paboty,
KOTOPYIO HEOOXOMMO COBEPILMTH, YTOOBI IEPEHECTH TOYEUHBIH 3aps qo=5-10"* Kit u3 Touku
HAXOSAIIUNICS TOCePEANHE MEXKTY 3apsilaMU B TOUKY A.

3amaua Ne 12 «I1ocTOSSHHBIH 3JIeKTPUYECKHN TOK

Ha puc. 3.1. £1=1,0 B, £=2,0 B, £=3,0 B, r1=1,0 Om, 1r2=0,5 Owm, r3=1/3 Om, R1=1,0 Om, R3=1/3
Owm. Onpenenute: 1) cuiibl TOKa BO BCEX y4acTKax LIEMNH; 2) TEIUIOBYIO MOILIIHOCTb, KOTOpast
BBIACIIAACTCA HAa CONPOTUBJICHUN R3.

3,13

nr 51

3amaua Ne 13 «iiekTpOMarHeTusM»

[To nByM OGeCKOHEUHO JUIMHHBIM MPSMBIM TTapaJlIeTbHBIM IPOBOAAM, HAXOAIIUMCS Ha
paccrosiiun R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A
OJIMHAKOBOTO HampapieHus. OnpeaennTe MarHUTHYIO HHIYKIIHIO 1T0Jist B, co3gaBaeMoro Tokamu
B TOYKaX, JISXKAIINX HA IPSMOH, COeIUHSIOMMX 00a rpoBoaa, eciu: 1) Touka C IeXUT HA
paccrosinuu r1=2,0 cM JieBee JIEBOro MpoBoJa; 2) Touka [ nexxut Ha pacctosHuu 12=3,0 cMm
mpaBee MpaBoro npoBoja; 3) Touka G nexuT Ha pacctossHUM 13=4,0 cM MpaBee JIeBOro poBo/a.

3agaua Ne 14 «DuieKkTpoMarHeTusm»

OnexTpoH, yckopeHHbIl Hanpsbkenruem U=200 B, BineTaer B 01HOPOAHOE MarHUTHOE I10JIE €
unaykiuend B=0,7-10* T nepneHukyisapHo CHIIOBBIM JIMHUAM. HaiiTi paaumyc OKpy»KHOCTH,
10 KOTOPO IBUYKETCSI 3JIEKTPOH B MarHUTHOM I10JI€ U niepuo ero BpaieHus. Otset: R=0,68 M;
T=5,1-10" c.



3apauya Ne 15 «DaekTpoMarHuTHasi HHAYKIUSD)

[IpoBoasmumii MI0CKU KOHTYp, UMEIOIINN (OopMy OKpyKHOCTH paauyca r = 0,05 M momelieH B
OJIHOPOJHOE MarHUTHOE I0JIE TaK, YTO JUHUM MArHUTHOW MHAYKLIMHU I10JI HAIIPABJIECHBI
NEPIEHIUKYIIAPHO III0CKOCTH KOHTYpa. ConpoTusieHue koutypa R =5 OM. MaruuTtHas
UHIYKIMS MeHsieTed 1o 3akoHy B = kt, rne k = 0,2 Ta/c. Onpenenure: a) 3.4.c. MHIYKLINH,
BO3HMKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTIO TOKA; B) 3apsi[l, KOTOPBIH MPOTEYET 110
KOHTYpY 3a IIE€pBbI€ 5 CEKyH/1 U3MEHEHUS MOJIS.

10 cemecTp

3apaua Ne 16 «AutepdepeHuns cBeTa 0T TOYEYHBIX HCTOYHUKOB)

B omnbite FOHra Ha yTH 0HOTO U3 UHTEPHEPUPYIOLINX JIyUeii TIOMENATach TOHKAs CTEKIITHHAS
IJIACTHHKA, BCIIECTBHE YEro HEHTPaIbHask CBETIIAs M0JI0Ca CMEIAIACh B IOJI0KEHHE
IIEPBOHAYAIBLHO 3aHATOE MATOM CBETIION MOJIOCOM(HE CUMTas HeHTpanbHoi). Jlyu magaer Ha
IUTACTHHKY MEPIEHAUKYIIApHO. [ToKa3aTesb MpeaoMIeHus IIaCTHHKY n=1,5. J[JIMHa BOJIHEI
A=6-10"7 m. KakoBa TOIIIMHA TUIACTUHKHA?

3anauya Ne 17 «AnTepdepeHns cBeTa B TOHKHX IVICHKAX))

[TnockonapaiinenpHast CTEKIISIHHAS TUIACTUHKA TOJMIMHON d=1,2 MKM U ¢ moKazareiem
IPEJOMIIEHUS Ner=1,5 moMeleHa Mexay AByMs CpellaMu € MOKa3aTeNsIMU IPETOMIICHUS Ni U Ny.
Cser ¢ anuHOM BoHbI A=0,6 MKM NaJja€T HOPMAJIbHO Ha IUIACTUHKY. OnpeaennuTe ONTUYECKYIO
Pa3HOCTh X012 BOJIH, OTPa>KCHHBIX OT BEPXHEH U HUKHEN NIOBEPXHOCTEHN IUIACTUHKHU U
oTpeeNIuTe, YCUIICHNE WK OcllablieHne MHTEHCUBHOCTH MPOUCXOIUT MpU HHTEpdepeHINH B
CIEIYIOIIMX CIydasx: a) ni<n<nz; 0) ni<n>np

3agaua Ne 18 «/Iuppaxuus @peness»

Haiinure pagnycel nepBbIx Tpex 30H OpeHelrs Ui IUI0CKOW BOJIHBI, €CIIU PACCTOSHHUE OT
BOJIHOBOM MOBEPXHOCTHU 710 TOUkH HaOmoaeHus 1 M. Jlnmuna BosaHbel A=500 HM.

3apaua Ne 19 «Ilnudppaxuus dpaynrodepa»



Haiiti HanOonbIIMIA MOPSAIOK CHEKTPa JJIS XKEITOW JTUHUN HATPHS C IJTMHOM BOJHBI A=589 HM,
ecJIi ocTosiHHas AudpakunoHHoN pemeTku d=2 MkM. CKOJIBKO BCETO MaKCUMYMOB JIaeT 3Ta
pemierka? [Tox kakum yriom ¢ HaOII0qaeTCs MOCIETHUI MaKCUMyM?

3amaua Ne 20 «Ilossspu3anus cBeTa)

Vron Mexty II0CKOCTAMH HPOITyCKaHMs IBYX Hospu3atopos pased 50°. EcrecTBeHHbIN CBET,
MIPOXO/Isl Uepe3 TaKkylo cUcTeMy, ociadisiercs B 8 pa3. [IpeneOperas nmorepsiMu cBeTa npu
OTPaKEHHH, OTIPENIEIUTh K0I()(HUIIMEHT TOTIIOMICHHS CBETA B MOJISIPU3aTOPaX

3apauya Ne 21 «®@orto3dgdexT»

OnpenenuTs HAMMEHBIINNA 33JIePKUBAIOIINI TOTSHITUAI, HEOOXOIMMBIH IS TPEeKpaIIeHUs
IMHCCUU C IOBEPXHOCTH (POTOKATO/IA, €CIH OH OCBEIACTCS U3IYYCHUEM C JJIMHOW  BOJIHBI
0,4 MxMm, a KpacHas rpaHulIa sl MaTepraia karoaa pasHa 0,67 MKM

3agaua Ne 22 «TenioBoe usiryuenue»

Yepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckomibko pa3 yBenuuunach ooias
TEIUIOBas PHEPrus, u3nydyaeMas TenoM? Ha ckolbko M3MeHUIach JUIMHA BOJIHBI,
COOTBETCTBYIOIAas MAKCUMYMY SHEPTUU U3ITYUCHHS U CIIEKTPAIbHBIN COCTaB U3ITyUCHHS?

3agaua Ne 23 «Iddext Komnronar»

®oroH ¢ sHeprueit 1 MaB paccesicst Ha CBOOOTHOM MTOKOMBIIIEMCS IeKTpoHe. Haltn
KHMHCTUYCCKYIO SHCPIUIO 3JICKTPOHA OTAA4YH1, €CJIU B PE3YJIbTATC paCCCAHUSA JJIMHA BOJIHBL
¢dorona nzmenmnace Ha 25%

3amaua Ne 24 «3J1eMeHTHI KBAHTOBOH MEXaHUKH)

HpI/I ABVIKCHUH 4aCTULBI BAOJIb OCH X CKOPOCTh €€ MOXKET OBITH ornpeacicHa ¢ TOYHOCTBIO

(ommOkoii) g0 1 cM/c. HaiiTi HeompeneIeHHOCTh KOOPIMHATBI, €CITH YacTUIICH sABisieTcs: 1)
AJIEKTPOH, 2) apoduHka maccoit 0,1r



3amaua Ne 25 «HacTuna B IOTEHIHAJILHOH IMe»

CobcTBeHHas (DyHKIHS, OMUCHIBAOIAS] COCTOSIHIE MHUKPOYACTHIIB B OECKOHEYHO TITyOOKOM

. m
. . v, (x)=Csin—x
MMOTCHIHAJIBHOU AME IIUPHUHOU E, HUMCCT BU r I/ICHOHBBYH yCJ10BUsI HOPMUPOBKH,

ONpeaAC/INTL MOCTOAHHYIO C.

3apaua Ne 26 «<Atom o reopuu bopa»

BbraucnuTe paanycel IepBBIX TpeX OPOUT JIEKTPOHA B aTOME BOIOPO/Ia

3apaua Ne 27 «M3;1ryyenue atomay

Haiitu HanOoublyto 1 HAMMEHBIIYIO JUIMHBI BOJIH cepuu [lamiena B ciekTpe usiryyeHus
Bosiopozia. CpaBHUTH NOJyYEHHBIE 3HAYEHUS C JUTMHAMU BOJIH BUJUMOTO U3JIy4YEHHUS

3amaua Ne 28 «PagnoakTHBHOCTB»

192
r
IlepBonavanbHasg Macca U30Tona UpUAUS 7~ paBHAa m = 5 T, NEPUOJ MoJypacnaja 75 CyToK.

Omnpenenure, CKOIBKO sAep pacnanercs 3a 1 cekyHay B 9ToM npenapate. CKOIbKO aTOMOB 3TOrO
npenapara ocraHeTcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCSI aKTUBHOCTD ITperapara 3a
3TO BpeMmsi?

3apauya Ne 29 «3aKkoHBI COXpaHeHHS B A/ICPHBIX PeaKIUIX»

B nenTpe conHila npoTekaeT TepMosiiepHas peakius CHHTE3a Iejivs U3 BOJA0PO/a, B KOTOPOM U3
YeThIPEX IPOTOHOB 0Opasyercs sapo He* u na mosutpona. 3anuinure 31y peakiuio. Kakue eine
YacTUIIBI 00pa3yloTcs B HEl?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIMAX»

Kaxoe komnuectBo U?® «BBIrOpaeT» 3a rofl B IEPHOM PEAKTOPE € DIEKTPUUECKOM MOIIHOCTBLIO
Il I'Bru k.m.a. 38%? Cuutatk, 4TO pacnaj saep ypaHa Mnoj JIeiCTBHEM TEIUIOBBIX HEUTPOHOB
NPUBOJIUT K 00pa30BaHMIO U30TONOB KCeHOHA-141, cTpoHIUA-92 U TpeX BTOPHUHBIX HEHTPOHOB.



Hepelteub 60RPOCO6 K CEMUHAPCKUM 3AHAMUAM

9 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA INOCTYNATEJbHOI0 M BPAallaTeJbHOIO
nBuKeHuin"
1. Mexanunueckoe asuxenue. Cucrema orcuéra. MarepuanbHasi TOUKa.
2. OcHOBHbIE KUHEMAaTHYECKHE XapaKTEPUCTUKHU: TIEpeMELIeHHIE, TyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHIIMaNIbHOE. Kimaccudukanus JBUKEHUH.
3. TloctynarenbHoe aBmxkenue. Llentp macc. BpamarenbHoe ABUXKEHHE.
4. OcHOBHBIE KHHEMAaTUYECKUE XapaKTEPUCTUKH BPAIaTEIbHOTO JBUKEHUS: YTOJl [I0BOPOTA,
YIJI0BOE NIEpEMEIICHHE, YTIOBbIE CKOPOCTh U YCKOPEHUE.
5. CBs13b MEX]ly JIMHENHBIMU U YIJIOBBIMH XapaKTEPUCTUKU JABM>KEHU. PaBHOMeEpHOE U
paBHOIIEpEMEHHOE BpallaTeIbHOe ABMKeHUs. [loHaTrne cocTostHIS PU3NYECKO CUCTEMBI U
YpaBHEHHUS JBUKEHMUSL.
6. JluHaMHu4yecKue XapakTEpPUCTUKH: CUJIa , CUJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3akonsl HproTOHA.
8. JluHamuueckue XapaKTepUCTUKU BPALIATEIbHOTO JIBUKCHHS: MOMEHT CHJIbBI OTHOCHTEIHHO
0oCcH, MOMEHT nHepuuu. OCHOBHOM 3aKOH JAMHAMUKH BPAIaTeIbHOTO JIBUKEHUS.

Cemunap Ne 2 "3axoHn coxpanenus"
1. 3aKkoH coXpaHEHUsl UMITYJIbCA, YCIOBUS €r0 BBIITOJIHEHUS.
2. 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BIIOJIHEHUS.
3. PaGora, MomHocTh. PaboTa rpaBUTAallMOHHON CHIIBI, KOHCEpBAaTHBHBIE CHibl. Pabora
pesyapTupyromeit cunbl.  KuneTtmyeckas sHeprusi, TeopemMa 00 WU3MEHEHUM KHUHETHYECKOM
SHEPIUM.
4. 3aKOH COXpaHEHMs ITOJIHOM MEXaHUYECKOW IHEPIUH, YCJIOBUS €r0 BBIIOIHEHHUSL.

5. Coynapenue AByX Tel.

6. CBs13b 3aKOHOB COXpaHCHHA CO CBOMCTBaAMHM IMPOCTPAaHCTBA U BPECMCHU.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®usnueckuii U MaTEMaTUYECKUN MASITHUKH.
2. I'apmonuueckue, cBOOO/IHBIE, BBIHYK/ICHHBIE 51 3aTyxarouue KOJICOAHUS:
nuddepeHnranbabie, TpaduKy, XapaKTePUCTUKH.
SIBnenue pe3onanca u ero gpuzmueckas npupona. [Ipumepsr.
Bonna. Bunel BoaH. Mexanusm 00pa30BaHUsS MEXaHHUECKUX BOJIH.
3ByKOBas BoJHA. Mexanu3M 00pa3oBaHus 3ByKa B ra3ax.
BonnoBoe ypaBHeHHe.
Crosiuas BoiHa. MexaHu3M 00pa3oBaHus. Y paBHEHHUE CTOSAYEH BOJIHBL

NowvhAwWw

Cemunap Ne 4 "CraTucrnyeckue MeTOAbl OMUCAHUSA MaKpocucTem"
BeposTHOCTH NOSABIEHUS TUCKPETHOW U HENPEPBIBHOM CIIyYallHbIX BEJIMYUH.
DyHKIHS pacIpenesIeHAs] BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJiee BEpOATHOE 3HAYEHUE CIyYalHOM BETMUUHBI.
Cratuctuueckne Metobl. OCHOBHBIE TIOJIOKEHHS CTATUCTHUECKON (DU3HKH.
Pacnpenenenune Makcseiuia, ['aycca, bonsnmana.

Al



Cemunap Ne 5 "TepmoanHamMuveckne MeTOAbI ONIMCAHUA MaKpocucTem"
VYpaBHEHHE COCTOSHUS UEATIBHOTO rasa.
Pacrnipenenenue sHepruu no creneHsiM cBo0o1bl. CpeaHsis SHEPTUsi MOJICKYJIbL.
TennoeMkocTs. MossipHas U yaeiabHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
BuyTpennsist sHeprus kak QyHKIHS COCTOSHUS cUCTeMbl. PaboTa kak (GyHKIMS mporecca.
[IepBoe HayaI0 TEPMOANHAMHUKHU.
H3omporeccsl: N30TEPMUYECKU, U30XOPUIECKU, N300apuyecKuil, ainadaTuuecKu,
MOJUTPOITUYECKH.
7. Outponus. CBOMCTBA SHTPONUHU U30JIUPOBAHHON CUCTEMBI.
8. BTopoii 3aK0H TepMOJUHAMUKHU.
9. Hukn Kapno. K.i. 1. nukna Kapso.

SNk =

Cemunap Ne 6 "JaexkTpocraTtuyeckoe noJje"

DIIEKTPOCTATUYECKOE MoJIe. DIEKTpUUYecKuid 3apsa. 3akoH KyioHa.
HanpsxenHOCTh 251ekTpocTaTruyeckoro nosis. [Ipunnun cynepno3uiuu.

otok BekTopa E . Teopema Iaycca.

[ToTeHnaIbHOCTh ANIEKTPOCTATUYECKOTO MOJIs. Teopema 0 HUPKYISIUH.

CBa3bp MCKAY HANPS)KCHHOCTBIO U IMOTCHIIMAJIOM.

['eomerpuueckoe onrcanue nossi. CUI0BbIe JIMHUHU. DKBUINIOTEHLIUAIBbHbBIE TOBEPXHOCTH.

SNk L=

Cemunap Ne 7 "IlocrosiHHbIi TOK. llenu nocrosiHHOro TOoKA"

Onektpuueckuii Tok. [IMOTHOCT TOKA. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa aJ1 OTHOPOAHOIO yYacTKa LEMu.

Conpotusienue nmpoBoaHuka. CoequHEeHNE CONPOTUBICHUIA.

3akon Oma a1t HeogHOpoAHOTO yyacTka nenu. Ctoponnue cuibl. IJC.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jlxkoyins-Jlenna.

AR el e

Cemunap Ne 8 ""MaruutHoe noJjie. JJ1eKTPOMarHuTHasi MHAyKIus'"

1. UcTOYHUKM MarHUTHOTO MOJs. MarHUTHOE 1oJie JABMIKYILErocs 3apsia M IMPOBOJHUKA C
TokoM. 3akoH bruo-CaBapa.

2. IloTok M HUpPKyIALUS BEKTOpAa MHAYKIIMK MarHuTHoro nois. Teopema ["aycca u reopema o
HUPKYJISAIUH.

3. Cuuna Jlopenua. JIBuxeHune 3aps>KeHHOM YaCTHUIIbI B MATHUTHOM TIOJIE.

4. Cuna Amnepa.

5. 3akoHn anekTpoMaruutTHo uHAYKIMU ®apanes. [Ipasumo Jlenna.
6. BuxpeBoe anekTpuueckoe mole.

7. SBnenne camouHaykiuu. UuayktuBHOCTh. COJIEHOU.

10 cemecTp

Cemunap Ne 9  "Unrepdepenuus u audpaxkuus ceera'

ONEKTPOMAarHUTHHIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.

Wutepdepeniiys cBeta OT IByX UCTOUHUKOB.

WHTepdepennus cBeTa OT IIOCKONapaieIbHON IIACTUHKH.

Wutepdepeniiys cBeTa OT MIaCTUHKU epeMeHHoM TonmuHbl. Konbia HeroToHa.

Nk W=



6. Ilpumenenue uHTepdepeHLnu CBeTa.

7. SlBnenne mudpakumu. OcobeHHOCTh AMdpaKiuy CBETOBBIX BOJH. [udpakums Ppenens u
O®paynrodepa.

8. Ilpunuun I'toiireHca-®dpenens. YHpolleHUWe BBIYUCICHUH C TOMOINBIO  BEKTOPHOM
JarpaMMBbl.

9. Hudpaxuus Openens Ha KPyriioM oTBEpCTHH. 30HbI DpeHers.

10. Iudpakuus PpayHrodepa Ha y3KOM NPAMOIUMHEHHOW IIenu. YCIOBUS MakCUMyMmMa U
MUHUMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIjla AU(PPaKIIUH.

11. Iudpakumonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AU(PAKIIMOHHON peIIeTKU. Y cJI0BUs
TJIABHBIX MAKCHMYMOB 1 MUHUMYMOB U JI00aBOYHBIX MHHUMYMOB.

Cemunap Ne 10 "Iloasspu3anus cBera'

1. IMonspuzanus ceeta. EcTecTBEHHBIN U MOJISPU30BAHHBIN CBET.

2. IlonApuzanus cBeTa Npu OTPaKEHUU U IpeIoMiIeHUH. 3aKoH bprocrepa.

3. lomsapuzanust mpu  JABOMHOM  JnydenpenomiieHun. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIy4EeH.

4. Tonspuzaunonusie npusmsl. [lpusma Hukomns.

5. 3akoH Mamoca. AHanu3 NoJIspU30BAHHOTO CBETA.

6. OnTuuecku akTUBHbIE BEIlleCTBA. BpallieHne miocKoCTH MoJsIpU3aluy CBETa.

Cemunap Ne 11  "KBanToBas ontuka"

1. TennoBoe wu3iMydeHue abCOMOTHO yepHoro Tena. 3akoH Credana — bonbimana. 3akoH
cMenlenusa Bunaa.

2. KopryckynsipHO-BOJTHOBOM JTyaJiu3M CBETa. DHEPrusi U UMIyJibc QoToHa. J[aBieHue ceTa.

3. ®oroaddexrt. 3akonsl hoTordhPexta. Dopmyna DUHIITEHHA.

4. D¢pdexr Komnrona. @opmyna Komnrona.

5. BonHoBele cBoiicTBa wactuil. J{nuHa BosHbB Je bpoitnsa. IlpuHuun HeomnpeneaeHHOCTH
[eitzendepra.

Cemunap Ne 12 "Crpoenne atoma'

Mopaenu aroma. [imanetapHas MOJI€Nb aTOMA.

IToctynatel bopa.

N3nyuenue atoMa Boziopoaa U BOAOPOAONOA00HBIX cucTeM. ClieKTpalIbHbIE CEPUH.
®opmyia banemepa.

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1H.

SNk WD =

Cemunap Ne 13 "OcHOBHbIE 110JI0:KEHUS] KBAHTOBOI MeXaHUKH"

1. KBanTtoBbie cocrosiHus. BonHoBas ¢yHkmus u ee ¢usmueckuid cMmbica. [lpuHimmmn
cynepno3unuu. Ypasaenue llpenunrepa, KBaHTOBbIE YPABHEHUS ABUKCHUS.

2. Hexoropsle 3aaun KBaHTOBOW MexaHUKHU. YacTuia B 6€CKOHEUHO ITyOOKOH MOTEHIIHATLHON
aMe. KBaHTOBaHuE SHEPTUH.

3. KBaHTOBbIE uHnCIa, XapakTEpU3YIOLIUE II0JIOKEHHWE DJJEKTpoHa B arome. KBaHTOBaHue
sHepruu. KBantoBanue MomeHTa nMiyibca. CIUH 3JIEKTPOHA.

4. CxemMa »HHepreTMYECKUX ypoBHEH artoma Bojopona. IIpaBuia oTOopa mpu aTOMHBIX
nepexonax.

5. I'paHuLbl MPUMEHUMOCTHA KBAHTOBOM MEXAHUKHU.

Cemunap Ne 14 " AToMHBbIe s1Apa, MX cBoiicTBa. PaxnoakTusHocTs"



SIBieHME paiOaKTUBHOCTH.

OCHOBHOM 3aKOH paJJMOAKTUBHOIO pacnaza. PaaroakTUBHbIE PSIbL.
CocraB 1 XapaKTEpUCTUKN aTOMHOTO siApa. SInepHbIe CUIIBL.
KanenpHas 1 o6onouedHas Moiemu siep.

Macca u sHeprus CBs3H A1pa. Y AeibHas 3Heprus cBs3u. Paauyc sapa.

bk W=

Cemunap Ne 15 "Snepuble peakuun'

1. SlnepHble peakluu.

2. DHeprus s1IepHOI peaKIuu.

3. YpaBHEHUE U PHEPIreTUYECKOE yCcIOBUE O -pacnajia. CBA3b SHEPTUU OL-YACTHULBI C MEPUOIOM
nonypacnazaa. TyHHenbHbIN 3G ekt npu a-pacnajne. CIeKTp o-4acTull.

4. XapakTtep crHekTpa Yy -u3nydeHus. [Iporeccbl B3auMOJEHCTBUSL Y -KBAaHTOB C BELIECTBOM.

3aBHCHMOCTh HWHTECHCHUBHOCTU Y -U3JIydCHHA OT TOJIIMUHBL CJIOsA BCIICCTBA. CpaBHeHI/Ie
HpOHPIKEIIOH.ICﬁ CIIOCOOHOCTH Pa3JIMIHBIX BUAOB U3JTYyYCHU.

5. Tpu Buga P -pacmama. DHepreTHueckuil crektp [ -yactui. ['mmore3a HEHUTpuUHO. 3aKOHBI
coxpaHeHus npu B-pacmaje. Jlentonsl. JlenToHHBIM 3apsi.



Ipunoxenne 2. OueHOYHbIE CPeICTBA JJIS POBEACHUS MPOMEKYTOYHOM aTTeCTALUN

a) HJ'[aHI/IpyeMble pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBECIACHUS
l'lpOMC)KyTO‘lHOﬁ arrecranuum:
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KOMIIETEHIIN
"
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IIK-1:Cnocoben pe€ain30BbIBATH neaaroru4ecKum nmpouece ¢ uCnoJb30BaHUEM
COBPEMECHHBIX 06pa30BaTeJ’[belX TEXHOJIOTUil B OpraHum3anusix CpeaHero 001mero

o0pa3zoBanus
[IK-1.1 OueHuBaet Ilepeyenb TeopeTH4YeCKMX BONMPOCOB K 3a4eTy( 9
MeJarornyeckyro | cemectp):
CUTYAIUIO C
1. Kunemaruxka MOCTYIIATCIIbHOI'O ABHIKCHUS. Iloustue
MO3UIUN

HE00XO0IUMOCTH U
BO3MOKHOCTH €€
KOPPEKLHH

paguyc-BeKTOpa, CKOpPOCTHM U yckopeHus. HauanbHbie
ycioBust. [Ipssmast 1 oOpaTHast 3a/1a4u MEXaHUKH.

2. JIBWKEHHE MO OKPYKHOCTH. YTOJI MOBOPOTA, YIJIOBAst
CKOpPOCTb U yIJioBoe YyckopeHue. CBs3b YIVIOBBIX H
JIMHENUHBIX BEJIMYUH.

3. KpuBonuneiitnoe JBwKeHHE. TaHTEHIMAIbHOE U
HOpMalibHOE ycKopeHue. [lonHoe yckopenue. Yron Mexay
CKOPOCTBIO M YCKOPEHUEM.

4. HWuepumanbHble cucrembl orcueta. [loHAaTne cuibl,
Maccel W umnyiabca. OCHOBHOM 3aKOH  JUHAMHUKH
MIOCTYIATEIbHOIO JBUKEHUS.

5. MomeHT umnylibCa U MOMEHT CHJIBI OTHOCHTEIBHO
Toukd. OCHOBHOE YpaBHEHHE JMHAMHMKU BpalIaTEIbHOTO
JIBUKEHUS.

6. Bpamenue BOKpyr HENOJABM)XKHOW OcuU. MoMeHT
uHepiuu. Pacder MOMEHTOB MHEpPUMHM TMPOCTHIX TeJl.
Teopema LlTelinepa.

7. 3aKOHBI COXpaHEHMsI B MEXAaHUKE. 3aMKHYTasi CUCTEMA.
3aKOHBI COXpPAHEHUS UMITYJIbCA U MOMEHTAa UMITYJIbCa.

8. Pabora wu wmomuocte. Kunernueckas sHeprus
MOCTYMATEIbHOIO U BPAIaTEIbHOTO IBUKEHUS.

9. KoncepBatuBubsie cuibl. [loTeHIManbHas SHEprus.
3aKOH COXpaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUH.

10. IBa cnocoba omucaHusi B3aUMOJECUCTBUS. J[BHOKeHHE
YaCTUIbl B OJHOMEPHOM CTallMOHAPHOM noJie. CBs3b MEXKY
CWJIOW Y TOTEHIUAIbHOU dHEPIrUei.

11. T'apmonuyeckue konebanus. AMIUIMTYyAa, 4YacToTa,
HavanbHas (a3za. MaTemMaTnyeckuil M pU3MUECKUI MasTHUK.
DHeprus rapMOHHYECKUX KOJIeOaHH.

12. 3aryxatomue kojnedaHus. XapaKTepUCTUKU 3aTyXaHUS.
DHeprus 3aTyXarlux KoJeOaHui.

13. OOwee noHATHE O BOJHAX. XapaKTEPUCTUKHU Oeryuieit
BOJIHBL. BOTHOBOE ypaBHEHHE MJIOCKOM BOJIHBI.

14. Hanoxxenne ynpyrux BoaH. Crosyasi BOJIHA U €€
ocobenHocTH. Konebanue HaTSIHYTOM CTPYHBI.
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15. Makpocuctema. MUKpOCOCTOSIHE U MAaKpPOCOCTOSIHUE
cucteMbl. Ctatuctuueckuid noaxo. Ilonsitue BeposiTHOCTH
Y CpEHEN BEJIMYHUHBI.

16. PacnpeneneHue MOJNEKYJI IO MOAYJI CKOPOCTH.
HauGonee BeposiTHas, CpemHSsI W CPEAHEKBAAPATUIHAS
CKOPOCTH.

17. Mopenb uaeanbHoOro rasza. /laBnenue u temmneparypa c
TOYKHA  3PEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHHU.
VYpaBHEHHE COCTOSHUS UAEATBHOrO rasa.

18. Pacnpenenenuie MOJEKyn UACATBHOIO ra3a 1o BbICOTE B
noJie Tshkectu 3emun. bapomerpuueckas popmyia.

19. Ilonarue creneHeil cBoOOABI MoOJIeKylbl. Teopema o
paBHOpACIPEeICHUH YHEPTUHU TI0 CTETICHSIM CBOOO/IBI.

20. BuytpeHHsis 3Hepruss Kak (YHKIUS COCTOSTHUS
cuctemsl. [lepBoe HayaI0 TEPMOIMHAMUKH.

21. Pabora kak ¢yHkus mnporecca. HM3oxopuueckui,
n300apudecKuil U N30TEPMUYECKUN ITPOLIECCHI.

22. llonsAtue  TemnoeMKOCTH.  TemiIoeMKOCTb  IpH
M30XOpUYECKOM U M300apuieckoM mporeccax. [locTosHHas
annadaTel.

23. AnmabaTudeckuii pouecc. [TepBoe Ha4aJio
TEPMOJUHAMHUKK  JUIsi  aauabdaTHYecKkoro  Ipoiecca.
VYpasuenue Ilyaccona.

24. Huxnmuueckuit mponecc. KoadduuueHt mose3Horo
JIEUCTBUSA TEIUIOBOW MAIlIMHBI.

25. Hukn Kapuo. Teopema Kapno. Tepmoannamuueckas
mKaja TeMmieparyp. TpolHas Todka BOJABI KAaK pelepHas
TOYKA.

26. Cunbl B3aUMOJICVCTBHUS B MIPUPOJIE.
DJIEKTPOCTATUYECKOE ToJe. 3aKkoH Kynona.
HanpspkenHocts  anekTpoctatuyeckoro mnojs.  [Ipuniun
CYNEpIIO3ULIIH.

27. Cunosble nuHHU. IloToKk BekTOpa HANPsAKEHHOCTH
aNeKTpocTaTuyeckoro mnois. Teopema ['aycca.

28. Ilorenuman. Teopema O MHUPKYISAUUM  BEKTOpa
HAMPSKEHHOCTH AJIEKTPOCTATUYECKOT0 Mojs. CBA3b MEKIY
HaIPSHKEHHOCTHIO U TOTCHITUAIOM.

29. DneKTpOEeMKOCTb. Konnencaropsl. CoengunHeHue
KOHJEHCATOPOB. DHEpPrus KOHJIEHCATOpa. DHeprus
ANEKTPUYECKOTO TMOJIS.

30. Dnexrpuyeckuii TOK. [I10THOCTB TOKA.

31. ComnportuBnenue npoBOAHUKOB. CTOPOHHHE CHJIBI.

32. TlpaBuna Kupxroda mis pacdera pa3BETBICHHBIX
uerneir. MomnocTts Toka. 3akoH Jxoyns-Jlenna.

33. IlpuHUMO Cynepno3ulMM MAarHUTHBIX MOJEeH. 3aKOH
buo-Cagapa.

34. Cuna Jlopenua. Cuna Amrmepa.

35. 3akoH asekTpomarHuTHOW  uHAykuuu — Dapazes.
[IpaBuiio Jlenna. BuxpeBoe anekTpuyeckoe moilie.

36. SIBnenue camouHAYKIMH. WMHAYKTUBHOCTh. DHEprus
KOHTYpa C TOKOM. DHEprusi MAarHUTHOTO TOJIS.

37. DOnexktpuyeckoe mnose B BemecTBe. [lomsipuzanus
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OUDJIEKTPUKA.  BEKTOp  JJEeKTPUYECKOro  CMEIICHHS.
JluanexkTpudeckas IPOHUIIAEMOCTh BEIIECTRA.
38. MaruuTHOe 1OJ€ B BelecTBe. HamMarHM4eHHOCTE.
HanpsbkeHHOCTD MAarHMTHOTO I1OJISL. MaruauTHas
MIPOHUIIAEMOCTH BemecTBa. DeppoMarHeTHKH.

Ilepeyens BonpocoB k 3a4erty (10 cemectp):

1. OnexkTpomMarHuTHbIE BOJIHBL. BoJIHOBOE ypaBHEHHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH.

2. [Ilnmockas snekTpoMarHuTHasE BOJHA U €€ OCHOBHBIE
XapaKTePUCTUKU. DHEPTUSl U HUMITYJIbC AIEKTPOMArHUTHOM
BOJIHBI.

3. [EcTecTBeHHBIH U TNOJSIPU30BAHHBIM CBET. 3aKOH
Mantoca.

4.  VYroxa bprocrepa.

5. Illkama 2JeKTpOMArHUTHBIX BOJMH. (OcoOEHHOCTH
onTHYecKoro nuamna3zoHa. [lokaszaresns npenomMieHus cpeabl.
6. Korepentneie BomHbL. MHTepdepeHIs CBETOBBIX
BOJIH.

7. Ontuyeckas pa3HOCTh Xoja. CBsA3b  ONTHYECKOM
Pa3HOCTH XO0Jla JIBYX BOJH C PAa3HOCTHIO (pa3 MEXITy HUMHU.
VYcnoBus MakcUMyMa 1 MUHUMYMa.

8. Cxewma lOHra mis nabmronenust uarepdepeHnnu.

9. HUnrepdepeHuuss B TOHKUX IUJIeHKaX. HabmroneHue
koJier; HploTOHa B OTpayKE€HHOM U ITPOXOJSIIEM CBETE.

10. SIBnenue nudpaxiuyu.

11. JudpaknuoHHas  pemieTrka Kak  COBOKYITHOCTh
KOHEYHOT'O YHCIIa IIeeH.

12. TemnoBoe U3IIy4CHHUE Tena. 3akoH
Credana-bonpimana. 3akoH cmemieHuss Buna. ['mmoresa
[Tnanka.

13. ®otordexr. 3aKOHBI Cronerosa. dopmyia
DUHIIITEeHHA.

14. ®otonsl. [JaBnenue cBera. KopmyckyasipHO-BOJIHOBOM
JyaJii3M CBETa.

15. BosnHoBBIE cBOMCTBA yacTull. J{JiMHa BOJIHBI 1€ bpoiiis.
OKCHEePUMEHTAIbHBIE  MOATBEPXKICHUSI  TUIOTE3bl  JIE
Bpoiins.

16. IInanerapnas moxens atoma. [loctymnarst bopa.

17. CnexrtpanbHble cepuu aToma Bojopoaa. OO6oOIIeHHas
dbopmyna baasmepa.

18. DAeKTpOnpOBOAHOCTh METAIUIOB M MOJIYIPOBOIHHKOB.
CBepXITpOBOIUMOCTb.

19. SlBineHue  paJMOAKTUBHOCTH. OCHOBHOM  3aKOH
paguoakTuBHOro pacnaga. Ilocrosnnas pacnama. Ilepuon
noJrypacrnaja.

20. CocTtaB 1 XapaKTepUCTUKU aTOMHOTO si/1pa.

21. Macca u 3Heprus CBSA3M aTOMHOTO si7pa. 3aBUCUMOCTb
YACIBHOU SHEPTHUSI CBSI3U OT MAaCCOBOTO YHCIIA.

22. SlnepHble peakuuu. OHeprusi peakuuu. Peakiuu
JICJICHUS] M CHHTE3a SIIEP.




Kon HNupukarop
KOMIIETEHIIU JOCTUKEHUS OneHouHbIE CpesicTBa
u KOMIIETEHIIUU
23. PaguoaktuBHble psAsbl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3ydeHus saep. ymHaa cBo00HOTO Ipodera o.-4acTHIl.
24. Tpu Buma [ -pacmaga. DHEPreTHYECKHH CIIEKTP
B-uacTui. Helitpuno.
25. OcobenHoctu 7y -u3nydeHus saep. IlpoxoxkaeHue
Y-KBAHTOB Y€pPe3 BEIIECTBO..
[K-1.2 Pemaer IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a4aHUI
o0pa3oBaTebHEIC

3aJla41 Ha OCHOBE
COBPEMEHHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTHI

1 cemecTp

3aganue 1.Touka 1BHKETCS B INIOCKOCTH X0y IIO 3aKOHY:
x=-2t;y = 41(1-¢). HaliTu ypaBHEeHuUe Tpaekropuu y = f(x)

1 U300pa3uTh ee rpaduuecku; BEKTOp ckopoctu V' u
YCKOPEHHSI d B 3aBUCUMOCTH OT BPEMEHH; MOMEHT
BPEMEHHU to, B KOTOPBIN BEKTOP YCKOPEHHUSI @ COCTaBJISCT

—

yroin /4 ¢ BekTopoM ckopoctd V. OTBET: y=—x*—2x;

V==20+41-20)j, a=-8j,1=0,75c.

3aganue 2. Teno BpamaeTcss BOKpYT HEMOABHKHOM OCH 1O
3aKOHY ¢=2+4 -2 ¢*. Halitu: 1) cpennee 3HaueHue

YIIIOBOW CKOPOCTH (@) 32 IIPOMEXKYTOK BpeMeHH oT t=0 110

OCTAHOBKH; 2) YIJIOBYIO CKOPOCTH T€Jla B MOMEHT BPEMEHHU
t=0,25 ¢; 3) HOpMabHOE YCKOPEHUE TOUKH, HAXOISIICHCS
Ha pacCTOSIHUK | M OT OCH BpAIIIEHHUS B TOT K€ MOMEHT
Bpemenn. Oteet: 2pan/c; 3 pan/c; 9 m/c?.

3aganue 3. [llap maccoit mi=4Kr IBUKETCS CO CKOPOCTHIO
V=5 M/C 1 cTaKuBaeTCs ¢ MapoM Maccoi mz =6 KT,
KOTOPBII IBUKETCSI eMy HaBCTPEUY CO CKOPOCThIO V2=2
M/c. OnpenenuTe CKOPOCTH IIAapoB Hocie yaapa. Y iap
CUUTaTh a0COJIFOTHO YIPYT'HM, IPSIMBIM U LIEHTPAJIbHBIM.
Oteet: 3.4 M/c, 3,6 M/c.

3ananme 4. Ban B BUje CIUIONIHOTO IIWJIMHPA MAacCOM

m =10 Kr Haca’keH Ha TOPU30HTANIbHYIO ocb. Ha nunmunap
HaMOTaH UIHYp, K CBOOOJHOMY KOHIy KOTOPOTI'O M0/IBELIIEHA
rups Mmaccoi  mo=2 kr. C KakuM yCKOpeHueM OyzeT
OIlyCKaThCsl TUPS, €CIIU €€ NPEAOCTaBUTh caMoii cebe?
Ortser: 2,8 m/c?.

3apanue S. OnpenenuTs Nepuo, YacTOTy U Ha4YIbHYIO
¢a3y konebaHui TOYKH, JBIKYIIEHCS 10 YpaBHEHHIO:
x=A sino(t+7) TAe ©=2,57 ¢!, 1=0,4 ¢,A=0,02 M. Kakosa
CKOpOCTh TOYKM B MOMeHT BpeMmenu 0,8 ¢. Oteer: T=0,8c;
v=1,25¢!'; V=0,157 m/c.
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3aganue 6. Haiiqure muist ra3000pa3Horo a3ora
TEeMIIepaTypy, IPU KOTOPOU CKOPOCTSIM MoJiekyJ vi = 300
M/c 1 v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHHUS
byukuu pacnpenenenus Makcpemna f(1). OTBer:
2 2
= 7:;(1[;20/2 z/lVl)) =330K.

3ananmue 7. VieanbHblil IByXaTOMHBIN ra3 00beMOM 5 11 1
nasienreM 10° [1a n30XxopHYeCKH HATPEIH, B PE3YJILTATE
Yero CpeHsisi KHHETHUECKast SHEPTHUS €r0 MOJIEKYJT
yBeanumiiack ot 0,0796 3B no 0,0923 sB. Ha ckonbko npu
3TOM HU3MEHHThCS JaBlIeHHUE ra3a? B ganpHelinnem ras3
M30TEPMUYECKH PACIIMPUIIN IO HAYAIBHOTO JTaBJICHHMS.
Omnpenenure 06beM raza B KoHIle nporecca. OTBeT:
yBeanuurces Ha 0,16 MlIla; 5,8 .

3apanue 8. Onpenenure KO3PGUIUESHT TEIIONPOBOIHOCTH
A a3ota, eciau K03 GHUIIMEHT THHAMUYECKOU BI3KOCTH 1) JUIS
Hero 1pu Tex ke ycnoBusx paBen 10 mklla-c. OtBet: A=7,42
MB1/™M-K.

3apanme 9. 12 r a30Ta HaXOAATCA B 3aKPBITOM COCY/JI€
oowvemomM 2 1 ipu Temnepatype 10°C. [Tocite HarpeBanus
JaBjieHHeE B cocyje craino pasHo 10*mm.pr.ct. Kakoe
KOJIMYECTBO TeIlIa ObLIO COOOIICHO Ta3y NP HarpeBaHUH?
Ortser: 4,1-10° Ix.

3aganue 10. Cmemanu Boay Maccolt mi=5Kr npu
temmneparype T1=280 K ¢ Bomoit maccoit my=8kr npu
temneparype T2 =350 K. Haiitu: 1) temnepatypy 6
cMmecH; 2) u3MeHeHne AS SHTPOMIHH, TPOUCXOISIIEe TPH
cmemmBanun. Otet: 323 K; 0,3 x[x/K.

3aganue 11. Toueunsie 3apsaasl =10 1K1 n q2=-20 uKn
HaXOJATCs B BO3AyXxe Ha pacctostuuu 10 cM aApyr ot apyra.
Onpenenutb HAPSHPKEHHOCTD MOJIA B TOUKE A, YalIeHHON
Ha paccTosiHue 6 CM OT MEePBOro U Ha 8 cM oT BToporo. Kak
W3MEHUTCS OTEHUMATbHAS SHEPTUSl B3aUMOACHCTBUS
3aps/IOB, €CIIM IEPEMECTUTH BTOPOH 3apsi B 3TY TOUKY?
Kaxkyro myist aToro Hy>xHo coBepiuth padoty? OtBet: 37,6
kB/m; 12 MxJIx.

3aganue 12. Tpu m10CKUX BO3AYIIHBIX KOHJEHCATOPA C
eMmkocTIMH C1=1,5Mk®D, Co=7 Mk®D, C3=2 MKk®D coeauHEHBI
MOCJICI0OBATEIHLHO U TIPUCOCIMHEHBI K HCTOYHHKY TOKa. [Ipu
5TOM 3apsJi BTOPOro KoHjeHcaropa pased 14-10* Ki. a)
Hatitu sHepruro stoit 6atapeun. 6) He oTkitoyas HCTOYHHUKA
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TOKa OT OaTaper KOHICHCATOPOB, Pa3BUTAIOT IJIACTHHBI
TPETHEr0 KOHJICHCATOPA, YBEIUYHBASI PACCTOSIHUE MEXKTY
HUMHU B 2 pa3a. HaliTu u3MeHeHue eMKOCTH U 3apsiaa
oarapeu. OtBet: 490 M/Ix, 0,21 Mx®, 0,4 MK

3ananme 13. /[Ba smemenTa (€1 =1,2 B, r1 =0,1 Om, & =
0,9 B, r2 = 0,3 Om) coemuHeHbl OJHOMMEHHBIMU TOJIFOCAMH.
ComnporuBienue R coenmnHUTENBHBIX MPOBOAOB paBHO 0,2
Owm. OnpenenuTh cuily TOKa B ienu | u pa3HOCTb
MMOTEHIMAIOB Ha 3aKMMax Kaxkaoro ucrounuka. Oreer: 0,5
A; 1,15 B; 1,05 B.

3apanne 14. Kpyrosoii Butok paguycom R=15,0 cm
Pacroso)keH OTHOCUTEIbHO OECKOHEYHO JUIMHHOI'O IPOBO/1a
TakK, 4TO €ro IIOCKOCTh MapaiiesibHa IPOBOAY.
[IepnenauKynsap, BOCCTAaHOBICHHBIN Ha IPOBOJ U3 LIEHTpa
BUTKA, SIBJISIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHja Toka
B nipoBoze [1=5A, cuna Toka B BuTke Toku [Lh=1A.
Paccrostame ot nieHTpa BuTKa 110 mpooaa d=20 cm.
Onpenennure MarHUTHYIO UHAYKIHUIO B LICHTPE BUTKA.
Ortet: Bo=6,5MkT1.

3apanmue 15. [IpoBoadmunii NI0CKUN KOHTYP, UMEIOIIMI
bopMy okpykHOCTH paauyca r = 0,05 M momelieH B
OJTHOPO/IHOE MarHUTHOE TOJIE TaK, YTO JTMHUM MarHUTHOU
WHAYKIIMH MOJIS HAMIPaBJICHbI MEPIEHAUKYIISIPHO MIIOCKOCTH
koHtypa. Comportusienue koutypa R =5 Om. Marautnas
WHAYKIHS MeHsieTcs 1o 3akony B = kt, rme k = 0,2 Tn/c.
Omnpenenure: a) 3.11.C. UHAYKIIUU, BO3HUKAIOLIYIO B 3TOM
KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPbIi
MPOTEYET MO KOHTYPY 3a MEPBbIC 5 CEKYH]I U3MEHEHUS
mois. Oteet: 1,6 MB; 0,3 MA; 1,6 MKa.

3aganue 16. Karyika HaMoTaHa MEIHBIM ITPOBOOM
muamerpom d=0,2 MM ¢ ob61iel nuHoM /=314 M 1 umeeT
nHAyKTUBHOCTH L=0,5 I'H. Onpenenuts conpoTuBIeHNE
KaTyIIKH: 1) B IeH MOCTOSHHOTO TOKA; 2) B LIENHU
nepeMeHHoro toka ¢ yactorot v=50 I'u. OreTr: R=160 Owm;
R=224 Owm.

2 cemecTp

3aganme 17. B onbite FOHra crexisinias miacTHHKa
TOJIIIIMHOM B 2 CM IOMEIIACTCS Ha IIyTH OJTHOTO U3
UHTEPPEPUPYIOIINX JTydeH MepeHauKYIIpHO J1yuy. Ha
CKOJILKO MOTYT OTJIMYAThCSI PYT OT APYyra 3HAYCHHS
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MOKAa3aTessl MPEeIOMIICHHS B PA3JIMYHBIX MECTaX IUIACTUHKH,
9TOOBI N3MEHEHHE PA3HOCTH XOa OT STOH HEOJAHOPOTHOCTH
He npesbimaio 1 Mmgm? OtBer: A<n=5-107,

3aganue 18. [Tyyox Oenoro cBera nagaeT HOpMajabHO K
MOBEPXHOCTHU CTEKIITHHOM IIACTUHKKA — ToimuHOou d=0,5
MKM, Haxozsuencs B Bo3ayxe. [lokazarens npeoMiIeHus
crekina n=1,5. B pe3ynbrare untepdepeHmum
MHTEHCUBHOCTh HEKOTOPBIX BOJIH, UTMHBI KOTOPBIX JIEXKAT B
npeaenax Buagumoro cnekrpa (ot 400 go 700 um),
YCWJIMBAETCA PU OTpaxeHUH. ONpenennTe JIUHbI 3TUX
BoyiH. OtBeT: 0,6 MkM4 0,43 MKM.

3aganue 19. [Inockas Bonna (A=0,5MkM) nagaer
HOpPMAaJILHO Ha JuadparMy ¢ KpyriibiM OTBEPCTHEM
nuamerpoMm 1,0 cm. Ha kakom paccTosiHUM OT OTBEPCTHS Ha
€r0 OCH JIOJKHA HaXOIUTHCS TOYKA HAOIIOICHHS, YTOOBI
OTBEpCTHE OTKPBIBAJIO: 1) oaHy 30HY PpeHento; 2) aBe
30Hbl @penens? Otser: 50; 25 M.

3aganue 20. Haiitn HanOoONbIINI MOPSAIOK CIEKTpa s
HKEJITOM JIMHUM HATPUS C JUIMHOM BOJIHBI A=589 HM, eciin
noctosinHas AudpakunoHHon pemeTku d=2MkM. CKOJIBKO
BCEro MaKCHUMYyMOB JiaeT 31a pemierka? [lon kakum yriom @
HaOIroaaeTcs nocneanuii Makcumym? Otsert: 3; 7; 62°.

3apanme 21. /[Ba nossipuszaTopa pacroaoKeHbl TaK, YTO
Yo MEX/Y MX IUIOCKOCTSIMH NPOIyCKanus pasen  25°.
Omnpenenutsb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh
€CTECTBEHHOT'0 CBETA MPU MPOXOKIEHUU: 1) uepe3 ouH
(mepBblit) mosispu3zaTop, 2) uepes oda noaspusaTopa.
KoadduuumenT mornomenus ceera B MoIIpu3aToOpe paBeH
0,08. Otser: 2,17; 2,88.

3aganue 22. Yepnoe Teno umeer temnepatrypy 3 kK. [Ipu
OXJIQXKJICHUH TeJIa JITTMHA BOJHBI, IPUXOAAIIAsICA Ha
MaKCHMYM H3JIy4aTelbHON CIIOCOOHOCTH, M3MEHMIIACH Ha §
MKM. Jlo Kako# TemnepaTypsl oxJaauioch Teiao? OTBeT:
323K.

3aganue 23. Y3Kuii Iy40OK MOHOXpPOMAaTHYECKOTO
PEHTTEHOBCKOTO M3Ty4YEHHUS MaJjaeT Ha PacCenBarolee
BenlecTBO. [Ipu 3TOM /IMHA BOJTHBI U3ITy4€HUS,
paccesturoro moj yriaamu 60° u 120°, orimyarores apyr ot
npyra B 2 pa3za. CumnTasi, 4TO paccesHue MPOUCXOIUT Ha
CBOOO/IHBIX ANEKTPOHAX, HANTH JUTMHY BOJHBI MAA0IIETO
n3nydyenus. Orser: 1,2 nm.
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3ananue 24. Kpacnas rpannna  ¢gorodpdexra ans
HEeKoTOporo Merajia pasHa 275 um. Haittu: 1) paboty
BBIXO0/Ia JIEKTPOHA U3 3TOI'0 METaJlIa, 2) MAaKCUMAIbHYIO
CKOPOCTbH 3JIEKTPOHOB, BHIPHIBAEMBIX U3 3TOTO METalia
cBeTOM ¢ AnuHOM BoH 180 HM, 3) MakCHUMalbHYIO
KHMHETUYECKYIO SHEPTHUIO 3TUX 1eKTpoHOB. OTBeT: 4,525B;
9,1:10° m/c; 2,383B.

3apanue 25. DieKTpoH 00J1a1aeT KHHETHYECKON YHEpruei
30 5B. Onpenenuth 1e0pONIEBCKYIO ITUHY BOJIHbI
37eKTpoHa. Bo CKONMBKO  pa3 M3MEHHTCS 3Ta JIMHA BOJIHBI,
€ClIi KMHeTn4ecKas s3Heprust ymenniurces Ha 20%? OTBert:
2,2:101%m; 1,12.

3apanmue 26. [Ipu 1BMKEHUU YaCTULIBI BJIOJIb OCH X
CKOPOCTB €€ MOXKET OBITh OIpeesieHa ¢ TOYHOCTBIO
(omm6Koif) 1o 1 cM/c. HaliT HeonpeieIeHHOCTh
KOOpJUHATHI, €CIIM YaCTULEH siBisieTcs: 1) 31eKTpoH, 2)
apoounka maccoii 0,1r. Otser: 0,01m; 10-28m.

3aganue 27. YacTuia HaxoQuTcsl B OECKOHEYHO IITyO0KOM
OJTHOMEPHOM NOTEHUUATIBHON UMES MUHUMAJIBHYIO
sHepruto. KakoBa BepoOSITHOCTh OOHAPYKEHUS YACTHIIBI B
cpenneit Tpetu simbl? OTBet: 0,609.

3aganue 28. Onpenenutsb AJIMHY BOJHBI,
COOTBETCTBYIOIYIO TpeThel uHuu cepun banbmepa: 1) B
CIIEKTpPE U3IyYEeHUU BOJIOpoAa, 2) B crekTpe uznydeHus
noHa renus. Oteet: 434uM, 109HM.

3apanue 29. Onpenenure nepuos noiypacnaia u

21 .
HaYaIbHYI0 aKTHBHOCTH BUCMYTa g3 Bi , €CIIM U3BECTHO,

4TO BUCMYT Maccoii m = 1 r, BeiOpackiBaer 4,58-10'°  —
yactull 3a 1 cekynay. Bo ckonbko pa3 u3MeHuTcs
aKTUBHOCTH 3a Mecsin? OTBet: 5 cyToK; 64 pasa.

3aganue 30. Sapo 6epunus-7 f-paAuOaKTUBHO 1O CXEMe
K-3axBara. 3anucats peakuuto. Kakue yacTHIIBI IpU 3TOM
obOpazoBanuce?

3apanue 31. Beruucnuts B a.e.M. Macey sapa °c,y
KOTOpOT0 SHEPrHUs CBSA3M HA OJIMH HYKJIOH paBHO 6,04 M»B.
Ortsert: 10,0135 a.e.Mm.

3apanue 32. ComHevyHasi IOCTOSTHHAS 17151 3eMIIH
(?HEprust COJIHEUYHOTO U3ITYUCHHS, MTAIAI0IIETO B SAMHUILY
BPEMEHH Ha €AMHMUILY TUIOIIAU B MEPIECHINKYISIPHOM
Hanpasjenun) pasua 1370 Ix/c-m2. Onupasich Ha 9Ty




Kon HNupukarop
KOMIIETEHIIN JIOCTHIKEHHUS OrneHOYHBIE CpEICTBA
u KOMIIETEHIIUHA
BEJIMYUHY, HAUJIUTE, CKOJIBKO IO MAacCe BOJIOPO/Ia BEITOPAECT
€XKECEKyHIHO BHYTPH COJIHIIA, €CITH U3BECTHO, YTO
HMCTOYHUKOM PHEPTUU COJIHIIA SABJISICTCS] CHHTE3 YETHIPEX
syiep Bojopoia ¢ oopazoBanueM sapa renus-4. Oreer: 630
MJIH.T/C.

TIK-1.3 OcyuectBisieT IlpuBeauTe mnpuMepbl CHII, JAKOIMIUX pPa3HbIE BHUJIBI
KOHTPOJIb MOTEHIIMAIBHOM 3Hepruu. Kakue u3 HUX NPUCYTCTBYIOT
pe3ynbTaToOB B JTaHHOM pabore? N3o0pazure cXemy
KOPPEKTUPOBKY OKCIIEPUMEHTAJIbHON YCTAHOBKM W YKQXKHUTE Ha HEH
IeJJarorunIeckoro CHUJIBL, IEUCTBYIOIIME HA BCE TEJA, BXOJALIUE B CUCTEMY,
BO3IEHCTBUS B K&XJIbIi MOMEHT BPEMEHHU.

Kaxkue BEJINYHMHBI HMEIIH KUHETHYESCKas n
MOTEHIIMAIbHAS SHEPTHS] CUCTEMBI «ITYJIS+MasTHUK» B
paznuuHble MOMeHThl onbiTa? IlpencraBere cxemy
W3MEHEHUS KUHETUYECKOW M IOTCHIMAJIbHOW SHEPTUH
CHCTEMEI.

JI1st KakuX MOMEHTOB BPEMEHH B JIAHHOM JKCIIEPUMEHTE
MOXHO MPUMEHATh 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruu, a A KaKuX Henb3s U noyemy? Cxema.

JI1s1 KaKuX MOMEHTOB BPEMEHHU B JIAHHOM SKCIIEPUMEHTE
MO>XHO NMPUMEHSTh 3aKOH COXPAHEHUS! UMITYJIbCa, a JJIs
KAaKuX Hellb3s U noueMy? Cxema

Hcnonb3yst 3aK0HBI COXPAHSHHS ITOTYIHTE POPMYITY IS
pacuera CKOpOCTH I0JIeTa MyJIu B IaHHO# paboTe.

Ne 4 «MccnenoBanue BpaliaTeabHOIO JBUKEHUS TBEPAOTO
TeJIa BOKPYT HEMOJABUKHOM OCU»

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa HHEPIMH OT
paccTosiHUSA, Ha KOTOPOM HAaxOJUTCS TEJIO0 OT OCHU
BparnieHus? [Toctporite rpaduk 3Toi 3aBUCUMOCTH.
Kak skcriepuMeHTanbHO OIpeAeTsieTCss MOMEHT MHEPIHH
Teja B JaHHOM JabopaTopHoi padoTe?
Kakue 3akoHBI COXpaHEHUS TMPHUMEHSIOTCS IS BBIBOJA
pacuetHbix ¢opmyn? [lomyuure dhopmyny ans pacuera
MOMEHTA WHEPIIMHA MasTHUKA.
KakoBa 3aBHCHMOCTH YIJIOBOTO YCKOpPEHHsI Tela OT
MOMEHTa TPHWIOKEHHBIX K HEMy CHJI M MOMEHTa
uHepiuun  tena?  Iloctpoiite  rpaduk  gaHHOM
3aBHCUMOCTH

Kak Ha mastHuke Ob6epbeka MOTyT OBITH ONpeeNeHBI
YIJI0OBOE YCKOPEHHE, MOMEHT JEHCTBYIOIIMX CHI U
MOMEHT UHEepIHH?

Kak B nanHO#l paboTe paccCUMTHIBAETCS MOTPEIIHOCTH
onpezieNieHuss MOMEHTa HMHEpPIUH Tela OTHOCUTEIbHO
IIPOU3BOJIBLHON OCH BpalleHus?

[IpoaemMoHCTpHUpYITE BO3MOXHOCTh MIPUMEHEHHS CPEJIbI
Microsoft Excel (wnmm apyroit cpempl) minsi oOpabOTKU
9KCIIEPUMEHTAIILHBIX JaHHBIX.
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Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOIUX
Kosie0aHui (PU3NIECKOTO MASTHUKA

1. Tlouemy konebaHusi MasTHHKA B JaHHOW pabore OymayT
3aTyXaIIuMH, Jaxe npu BBIKJTIOYCHHOM
AJIEKTpOMarHure?

2. 3anmummuTe ypaBHEHHUS 3aTyXamoOIIUX M HE3aTyXarol[uX
KoJIeOaHUH, CPABHHUTE HX.

3. Kak ammnuTyna 3aTyxaromuXx KoJIeOaHHM 3aBHCUT OT
BPEMEHHU U OT YHCIIa KOJIeOaHmit?

4. KaxoB (hpn3MYEeCKHil CMBICI BEIWYHH NPUMEHHUTEIBHO K
MaHHOW paboTe: HadajgbHAas aMIUIMTyda KoJjeOaHUH,
HauanbHas ¢asa KojeOaHWil, Kpyroeas 4YacToTa
KojeOaHui, mepuoJ  KojeOaHu#,  KO3hHUIMEHT
3aTyxaHWs, BpeMs pelaKcalud, JorapuGMUIecKui
JNEKpEeMEeHT  3aTyXxaHus, JoO0poTHocTh. Kak  oHu
MEHAIOTCS ¢ pocTom U?

5. Kak  MeHSIOTCS  XapaKTepUCTHUKU  3aTyXarolIuX
KoJIeOaHWH  HayalbHAs  aMIUTUTYya  KOJEeOaHHI,
HauanpHas (daza  konebaHWid, KpyroBas  dYacToTa
KosebaHuid, mepuon  KojeOaHwWid,  KOI(pUIHEHT
3aTyXaHus, BpeMs pelakcaluu, JorapupMudecKuit
JEKPEMEHT 3aTyXaHWs, JOOPOTHOCTb €CIH OJIUH U3
napaMeTpoB JaHHOTO ¢u3nueckoro masitHuka: [, m, L,
k yBenmuutcs (1100 yMEHBIIUTCS) PU (PUKCUPOBAHHBIX
3HAUEHUSAX OCTABIIUXCS?

6. Hns dyero, B JaHHOM pabore, rpaduku CTpoOsST B
norapupmMudeckommaciirade?

7. 1lpoaeMOHCTpUPYHUTE BO3MOKHOCTh IPUMEHEHUS CPEJIbI
Microsoft Excel (unu apyroit cpeabl) nnsi oOpaboTKu
IKCIIEPUMEHTAIBHBIX JTaHHBIX.

No 11 «M3yyeHue cCTaTUCTUYECKUX 3aKOHOMEPHOCTEM»

1. KakoBo pacnpezneneHue IpoOu o s4yeilkaM Ha JOCKe
lNanprona? Kakoe pacnpeznenenue aHaIOTUYHO JTAHHOMY
B MKT?

2. KakoBo pacmpeneneHue JJIEKTPOHOB MO  MOJYIIIO
CKOpOCTM B JaHHOM pabore? UTO NPOUCXOAWUT MpH
M3MEHEHUU HanpsHKeHUsS Hakana?

3. Kakue craructuyeckue MeETOAbl INPUMEHSIOTCS B
JaHHOH paboTe?

4. IlpomemMoHCTpUPYHTE BO3MOXKHOCTb PUMEHEHHUSI CPEJIbI
Microsoft Excel (wnmu npyroii cpezmsl) mist oOpaboTku
IKCIIEPUMEHTAIBHBIX TaHHBIX.

Neo 14 «Onpenenenue mokasarels auadaTbl METOIOM
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Kiemana u [/Iezopmay

N —

OO0BsicHUTE X0 IKCIIEPUMEHTA U PE3yJIbTATHI pacuera.
Ha3zoBute mpouecchbl, NpoUCXOASIINE C ra3oM, B XOe
IKCIEPUMEHTa ¥ M300pa3uTe UX rpaduIecKH.
3anumure  ypaBHeHMs i BbIBoAa  (OpMYJIbI
nokaszaresnst aquadarsbl.

[IponeMoHCcTpUpYHTE BO3MOXKHOCTD IPUMEHEHHSI CPEJIb
Microsoft Excel (mmm nmpyroit cpemsl) mis oOpaboTKu
9KCHEPUMEHTAIBHBIX JAHHBIX.

Kak B maHHO# paboTe MHHHMHU3HPYETCS MOTPEUIHOCTD
9KCHEPUMEHTAJIBHBIX JAHHBIX?

Ne 21 «HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA €

IIOMOIIBIO 30HAA»

Yo Takoe HAMpsHKEHHOCTh ieKTpudeckoro mois? Kak
rpaduvecku peJCTaBUTh pacmpezeneHue
HAMPSDKCHHOCTH B PA3HBIX TOYKAX AJICKTPUUECKOTO MOJIS
B JJAaHHOU pabote?

Yto Takoe MOTEHIMAN dJIeKTpocTaTnueckoro mos? Kak
rpaduUecKy MPEICTaBUTh paclpeieiCHUe MOTeHIMalla B
Pa3HBIX TOUKAX JICKTPUUECKOTO MOJIS B JaHHOU padore?
Yemy paBHa paboTa 1O NEPEMEIICHHIO 3apsijia BIOJb
9KBUIOTCHIIMAIBHOW MOBEPXHOCTH U IO 3aMKHYTOMY
KOHTYPY, OIPaHWYEHHOMY YYacTKaMHd CHWJIOBBIX H
9KBUIOTCHIIMAIbHBIX JHHUK? Bbluuciure paboty 1o
HepEMEIICHUIO 3apsiJia 10 33JaHHOW TPACKTOPHH.

Kak U3MCHUTCS KapTHHA CHJIOBBIX u
OKBHUIIOTCHIIUAJIBHBIX JINHUHN Inpu YBCIIMUCHUUA
(YMEHBIIIEHHH) HATIPSKEHHOCTH MEX/Ty JICKTPOIaMu?

Ne 24 «Pacmmpenue npezena u3MepeHus amrnepmeTpa

IIOCTOSAHHOI'O TOKa»

Kaxos IIPUHIMAIT HeﬁCTBHH QJICKTPOUZMCPHUTCIIbHBIX

npuOopoB MarHUuTODJIEKTPUYECKOTO 51
JIEKTPOMArHUTHOTO THIA, TPUMEHSICMbl B JIaHHOU
pabore?

Yro HaA3BIBAIOT TOKOM IIOJIHOTO OTKJIOHEHUS U
HAIIPsS’KCHUEM IIOJIHOT'O OTKJIOHCHUA

AIEKTPOU3MEPUTENHHOTO pudopa?

Kaxum 00pa3oM BKIIIOYAIOT aMIIEpMETP U BOJIBTMETP B
3JEKTPUYECKYK0 Lelb I M3MEpeHus TOoKa |
HanpspkeHus? [IponeMoHCTpUpyHTE HaBBIKU BKIIOUYEHUS
3TUX MPUOOPOB B ANEKTPUUECKYIO LICTIb.

Uto Takoe mryHT? /i yero m Kak OH HUCIOJIB3YeTCs?
[IponemMoHCTpUpPYHTE UCTIOIB30BAHKE LIIYHTA.

Urto Takoe no6aBoYHOE corpoTuBiIeHUE? JIJig uero u Kax
OHO WCIIOJIb3YeTCs? [IpopemoHcTpUpYyHiTE
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UCIIOJIb30BaHUE J00ABOYHOI'O COIIPOTHBIICHUS.
[IponeMoHCTpUPYITE BO3MOXHOCTD IPUMEHEHHS CPENIbI
Microsoft Excel (mnmm apyroi cpeabl) s oOpabOTKH
JKCIIEPUMEHTAIIBHBIX JIAHHBIX.

Kak B nmanHO#l paboTe MHUHHMH3HPYETCS MOTPEIIHOCTH
9KCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 28 «Onpenenenrie HHAYKTUBHOCTU KaTyIIKU U
MarHUTHOHM MPOHUIIAEMOCTH ()EPPOMATHUTHOTO TEJIay

Kakue mpubopsl MpUMEHSUIUCh B JaHHOW pabote yis
OIIpeJICTsl MapaMeTPOB IMOCTOSHHOTO M TIEPEMEHHOTO
TOKa?

[omyunre  dopmynmy  mist  pacueTa  IOJIHOTO
COIIPOTHUBIICHUS 1 (S00% NIEPEMEHHOTO TOKa,
UCIIOJIb3YEMOU B JaHHOW padore (Wi NpeCTaBICHHON
IPEIoJIaBaTeIIEM ).

Kak ompezesnsiiack MHIYKTUBHOCTh KaTYIIKU B JaHHON
pabore? Kakum emie crnocoOOM MOXXHO OINPENCITHTh
WHIYKTUBHOCTB?

[IpogeMoHCTpHUPYHTE BO3MOKHOCTD MTPUMEHEHHS CPEIIbI
Microsoft Excel (wnmm apyroii cpeabpl) s o0pabOTKH
AKCIEPUMEHTAIBHBIX JaHHBIX.

10 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U I1OJIOCHI
MPOITyCKaHUs CBETO(QUIBTPA ¢ TOMOIIbIO KoJiel HproToHa»

N —

Kak o0bscHsercs nossinenue koner Herorona?
[Momyuure dopmyssl A pacueTa paanycoB TEMHBIX U
cBeTIbIX KoJel HproToHa.

IMomyunte Qopmyny ans onpexpeneHus paguyca
KPUBU3HBI JINH3bI.

Kak B nmanHO#l paboTe MHUHHMH3HPYETCS MOTPEIIHOCTH
9KCIIEPUMEHTAIIBHBIX TaHHBIX?

Ne 34 «OmnpeneneHue JIMHBI CBETOBOM BOJIHBI U

XapaKTePUCTHK JUPPAKINOHHON PEIISTKID)

KakoBbl mapamMeTpsl U XapakTepUCTUKN AU(DPAKINOHHON
pEIIeTKH, MPUMEHSIEMON B IKCTIEPUMEHTE?

[Momyunre dhopmyiy Uit onpesneneHus JIUHbI CBETOBOM
BOJIHBI U AU (ppakuu Ha TU(PAKIIMOHHOHN peIIeTKE.
KakoBo mnpakTudeckoe NpUMEHEHHE TU(PPaKIIMOHHBIX
perteTok?

Kak B naHHO# paboTe MHUHUMH3HPYETCS IMOTPEHIHOCTH
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SKCIICPUMCHTAIIbHBIX I[aHHI)IX?

Ne 35 «Onpenenenrie KOHIIEGHTPALIMK PACTBOPOB caxapa u
MOCTOSIHHOM BpAIlICHUS»

1. Ha OCHOBE KaKkoro  sIBJICHUSA onpeensiercs
KOHIIGHTpalMs  pacTBopa  caxapa B  JIAaHHOM
SKCIIepUMEHTE?

2. lloscHuTe yCTpOMCTBO M NPUHLUI JEHCTBUS HPHU3MBI
Hukons

3. llosicHuTe  yCTpOMCTBO M  NOPUHLMN  JEUCTBUSA
MOJIyTEHEBOT'O caxapuMeTpa

4. Kak B naHHOW pa0oTe MHUHHUMH3UPYETCS MOTPEIIHOCTb
AKCIIEPUMEHTAJIbHBIX IaHHBIX?

Ne 36 «CHATHE BOJIBTaMIIEPHBIX XapaKTEPUCTUK
(b oTOdIEMEeHTa U OIPEIeTICHHE €r0 YyBCTBUTEIHHOCTIY

1. Ilpoanamu3upyiiTe Mosyd4eHHBIE B TaOOPAaTOPHON paboTe
BAX

2. Kak ompeznensiercss mocrostHHas [lnanka B JaHHOM
IKCIIEpUMEHTE?

3. Kak B nmaHHOW pabOTe MHHHUMH3HPYETCS MOTPEIIHOCTD
IKCIIEPUMEHTAIBHBIX JaHHBIX?

4. Kak B nmaHHOH paboTe pPacCUUTHIBACTCS IOTPEHIHOCTH
omnpezeneHus nocrostHHou [lnanka?

5. TlpoaeMoHCTpUpPYHTE BO3MOXXHOCTH IPUMEHEHHS CPE/IbI
Microsoft Excel (mnmm apyroii cpeabl) it o0OpabOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.

Ne 41 «HMccnenoBanue Bo30yX/1€HUSI aTOMOB Ta3a

1. OObscHUTE NPUHLHMII OIpeNeNeHUuss BO30YKICHHbIX
COCTOSTHUI aTOMOB ra3a B 9KCIIEpUMEHTE?

2. TlosicHuTe NPUHLHKIT PaOOTHI JIEKTPOHHOH JIaMITbI

3. B kakoMm auamna3oHe 3JEKTPOMAarHUTHBIX BOJH JIEKUT
U3IydYeHue BO30YXKICHHBIX aTOMOB HapoB PTYTH U
nouemy?

4. Kak B JaHHOM OHKCIEpUMEHTE Oomperensercs o00JacTb
JIOKQJIM3allUM 2JIEKTPOHA M KaK IOJy4YEHHbIE JAaHHbBIE
COIJIACYIOTCSl C TEOPETUUECKUMHU MTPEAIOChIIKAMU?

Ne 42 «OmnpeneneHue riiaBHbIX KBAHTOBBIX YHCEN
BO30YX/ICHHBIX COCTOSIHUM aToMa BOJAOPOIa»

1. TloscHute  ycTpoWcTBO W HOpUHLOUN  PabOTHI
CIIEKTPOCKOIIa, UCIOIB3yEeMOT0 B JAaHHOM paboTte
2. llonyuyute Qopmyny sl OOpeNeIMHMS  TJIABHBIX
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KBAaHTOBBIX YHCEII BO36y7KI{eHHI)IX COCTOSTHUM aroMa

BOJIOPO/Ia U JIPYTUX BOAOPOJIONOA00HBIX aTOMOB

Uro Ha3pIBaeTCS IPayHPOBOYHBIM rpadukom?

4. TIpoaeMOHCTPUPYHTE BOZMOXHOCTh MPUMEHEHHUSI CPEJIb
Microsoft Excel (mnmm apyroW cpeabl) s oOpabOTKH
IKCIIEPUMEHTAIBHbBIX TAHHBIX

(O8]

Ne 51  «M3yueHue 3akOHOMEPHOCTEH C-paciiajia

1. Yro Takoe aKTUBHOCTb PaJMOAKTHBHOIO 3JIEMEHTA, €€
BBIYHMCIICHHUE U €TMHUIIBI H3MEPCHHUS.

2. B 4em cocrout 3akoH I'eiirepa - Herrona?

3. Kak o1leHUTb SHEPTHIO O - YACTULIBI?

4. VYcrpoilctBO M NOpUHOMI — paboOThl  CYETUYHMKA
I'eitrepa-Mroinepa.

5. IIpomeMoHCTpUPYHTE BOZMOXKHOCTb IPUMEHEHHS CPE.Ibl
Microsoft Excel (wnmm apyroii cpeabl) s oOpabOTKH
9KCHEPUMEHTATIBHBIX JAHHBIX

Ne 53 «Omnpenenenne MakCUMaJIbHOM YHEPTUHU [3-4aCTHI U
UACHTU(DUKAIMS PaTHOAKTUBHBIX IPEMapaTOB)

1. Kakue u3BecTHBI pa3HOBHJIHOCTH OeTa-pacrnana? Kakas
W3 HUX UCCJIEAYETCS B JAHHOM DKCIIEpUMEHTE?

2. B kakux Auana3oHax HaxoJsATCS MEPUObI ToJTypacmaia
U DHEpruu 6era- pacnaja NpUpPOIHBIX PaJUOHYKINI0B?

3. KaxoBbI OCHOBHBIE OCOOEHHOCTHU B3aMMOIECHCTBUS
OeTa-JacTuIl C BEIECTBOM?

4. IlpogemMoHCTpUPYHTE BO3ZMOKHOCTh PUMEHEHUS CPebl
Microsoft Excel (nnm apyroii cpezsl) st 00paboTKH
AKCIIEPUMEHTAIBHBIX JTAHHBIX

IIK2:Cnoco0eH Ha 0CHOBE COBPEMEHHbIX TEXHOJIOTHII pa3padaTbIBaTh U PeaTu30BbIBATh

MeTouYecKoe odecrneyeHne YueOHbIX (pu3nuecKuX TUCHUILINH

[K-2.1

Ananusupyer
aKTyaJIbHBIN
YPOBEHb
MMOITOTOBKH
00yJaromuxcs 1mo
bu3HIeCKUM
JTUCIUIINHAM,
OTIpe/IeTIsieT 30HY
ux Onmkaiero
pa3BHUTHSA

IlepeueHb TeopeTHYECKHX BONMPOCOB K 334eTy (9
ceMecTp):

1. Kunematuka mnoctynarenbHOro JBwxeHus. [lonsarue
pamuyc-BeKTOpa, CKOpPOCTH M yckopeHus. Havanbnbie
ycnoBus. [Ipsamas u oOpaTtHas 3a1a4i MEXaHUKU.

2. JIBWKeHHE MO OKPY)XKHOCTH. YTOJI MOBOPOTA, YIJIOBast

CKOpPOCTb M yIJIoBo€ YyckopeHue. CBs3b YIVIOBBIX H

JIMHEWHBIX BEJIMYUH.

3. KpuBonuneiiHoe  aBM>KeHUE. TaHreHUHAJIbHOE U

HOpMajbHOE yckopeHue. llonmHoe yckopeHue. Yroil Mexay

CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepumanbHble cuctembl orcueta. [loHsaTue cuibl,

Maccbl M umnyiabca. (OCHOBHOM 3aKOH  JUHAMUKH

MOCTYTATEILHOTO JIBUXKEHUS.

5. MOMEHT uMIynbCa U MOMEHT CHJIbI OTHOCHUTEIBHO
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Toukd. OCHOBHOE YpaBHEHHE JMHAMHUKHU BpalIaTEIHHOTO
JBUKCHHUSL.

6. Bpamenue BOKpyr HEMOJIBIKHOW OCH. MoMeHT
uHepuuu. PacueT MOMEHTOB WHEpPIUHU MPOCTHIX TeIl.
Teopema Illteiinepa.

7. 3aKoHBI COXpAaHEHHUs B MEXaHUKE. 3aMKHYyTasl cCUCTEMa.
3aKOHBI COXPAHEHUS UMITYJIbCA © MOMEHTA UMITYJIbCa.

8. Pabora wu mommHuocth. Kuneruueckas dsHeprus
MOCTYTATEILHOTO U BPalIaTeIbHOTO IBHYKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHnmanbHas SHEPrus.
3aKOH COXpaHEHUsI TOJTHON MEXaHUYECKOW IHEPTHUHU.

10. /IBa cmocoba ommcaHus B3aUMOICHCTBHUSA. JIBIDKeHHE
YaCTHUIIBI B OJJTHOMEPHOM CTallMOHAPHOM 10Jie. CBSI3b MEKITY
CUJION M OTEHIUAIbHOW HEPTUEH.

11. Tapmonndeckue KojeOaHus. AMIUIMTYAa, 4YacToTa,
HavanbpHas ¢aza. Marematuyeckuit 1 PU3NYECKUN MasITHUK.
DHeprusi rapMOHUYECKHUX KOJIeOaHUiA.

12. 3aryxarouie kosie6aHus. XapaKTepUCTUKU 3aTyXaHUs.
DHeprus 3aTyXarmux KoJeOaHu.

13. OOwiee noHATHE O BOJMHAX. XapaKTEPUCTUKH Oeryuieit
BOJIHBI. BOJTHOBOE ypaBHEHUE IJIOCKOM BOJIHBI.

14. Hanoxxenne ynpyrux BoaH. C(Crosiqas BOJIHA M €€
ocobenHoctH. Konebanne HaTAHYTOW CTPYHBI.

15. Iloctynatel  OiiHIITEWHA. 3aMeIJIEHUE BPEMEHHU.
JlopennieBo  cokpamieHue  JUIMHBL.  PensTUBUCTCKUE
WHBapHaHThl. IHTEpBa.

16. PenaruBucrckuii umnyinabsc. CBsI3b MaccChbl, SHEPTUU U
HUMITyJIbCA YaCTHUIbl. DHEPTUs MOKOS. 3aKOHBI COXPAHEHUS
MIPU PETSITUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MUKpPOCOCTOSIHHIE U MaKpPOCOCTOSTHUE
cucteMbl. Ctatuctuyeckuil moaxos. [lonsitue BeposiTHOCTH
U CpeJHel BeTUYHHBI.

18. @yHKuMg pacnpeneieHus CIy4yallHONW  BEJIMYUHBI.
Pacrnipenienenrie MoJieKyI MO MPOEKIUSAM CKOPOCTEH.

19. Pacnpenenenue MoJIeKyl 1O MOIYJIK CKOPOCTH.
HaubGonee BeposiTHas, cpeiHsisi W CpeAHEKBaApaTUUHAS
CKOpPOCTH.

20. Mogenp uaeansHOro rasa. JlaBneHue u Temmeparypa c
TOYKHA 3PEHHUS  MOJICKYJISIPHO-KMHETUYECKOW  TEOPHH.
VYpaBHEHHE COCTOSHUS UACATBLHOTO ra3a.

21. Pacnpenenenue MoJieKyJ UICAIBHOTO ra3a Mo BBICOTE B
noJie Tsbkectu 3emiu. bapomerpuueckas popmyia.

22. llonsAtue cremeHeil cBOOOIBI MOJEKYJBl. Teopema O
paBHOpACIpEeICHUHN YHEPTUHU TI0 CTETIEHSM CBOOOIBI.

23. BuyTpeHHsisi OJHepruss Kak (YHKIUS  COCTOSHHS
cuctemsl. [lepBoe HayaI0 TEPMOIMHAMUKH.

24. Pabora kak ¢yHkus mnporecca. M3oxopuueckui,
n300apudecKuil U N30TEPMUUYECKUN TPOLIECCHI.

25. llonATHe  TEIIOEMKOCTH. TernoeMKoCTh pu
M30XOpUYECKOM U M300apuuecKkoM mporeccax. [locTosHuas
annadaTel.

26. AnmabaTUYecKHii MPOLECC. ITepBoe HA4aJI0
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TEPMOJMHAMHUKH  JUIsI  aguabaTHYecKoro  Imporecca.
VYpasuenue Ilyaccona.

27. Hukmwaeckuii  mporiecc. KoapdpumueHnt mone3Horo
NEUCTBUS ~ TEIUIOBOM  MamuHbl.  Bropoe — Hauano
tepmoarHamuku. Popmynuposku Kiaysnyca u KenbBuna.
28. Ilpobmema HeoOpPaTMMOCTH TEIUIOBBIX IPOILIECCOB.
DHTpoNusi CUCTEMBI U €€ cBolicTBa. Teopema HepHucra.

29. OCHOBHOE ypaBHEHUE TEPMOAMHAMUKHU. OHTPOMUS
UJeabHOr0 rasza. Mi3aMeHeHue sHTpONUHU P U30IIpoLIeccax.
30. Iukn Kapno. Teopema Kapno. TepmogmHamuueckas
mKaja TeMmieparyp. TpolHas Todka BOJABI KAaK pelepHas
TOYKA.

31. Cratuctuueckuii  Bec  MakpococTosiHus.  CyTb
HeoOpatumMocTd.  CTaTUCTUYECKUW  CMBICI  SHTPOIUHU.
®opmyita bosnbnmana.

32. I'paHuLbl TPUMEHUMOCTH MOJIEIU HUJCAIBHOIO Trasa.
VYpaBuenue Ban-nep-Baanbca. 30TepMbl peanbHOro rasa.

33. Cuisl B3aHUMOIECHCTBHSA B MIPUPOJIE.
DIEeKTPOCTaTUYECKOE ToJe. 3aKoH Kymnona.
HamnpspkeHHOCTh  2JIEKTpOCTaTHYECKOro Mmojs.  [IpuHIun
CYTIEPIIO3UIINH.

34. CunoBble 1nuHU. IlOTOK BekTOpa HaIpPsSKEHHOCTH
3JIEKTpOocTaTudecKkoro noJid. Teopema [aycca.

35. Ilorenuman. Teopema 0 UHUPKYISIUUMU  BEKTOpa
HaIPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJIsl. CBSI3b MEXKIY
HAMPSKEHHOCTHIO U TOTEHIIUATIOM.

36. DIEKTPOEMKOCTb. Konpnencaropsr. Coenunenue
KOHJIEHCATOPOB. DHeprus KOHJIEHCAaTOpa. DHeprus
AIEKTPUYECKOTO IMOJIS.

37. Dnexkrpuuyeckuii TOK. ILTOTHOCTH TOKa. YpaBHEHUE
HenpepbeiBHOCTH. 3akoH Oma B nudpepeHuansHoi Gopme.
38. ComportuBieHre NPOBOJHUKOB. CTOpPOHHHE CHIIBIL.
3akon Owma B HHTErpaiIbHOU Popme.

39. IlpaBuna Kwupxroda mms pacyeTa pa3BETBICHHBIX
uernei. Momnocts Toka. 3akoH Jxoyms-Jlenna.

40. Enunas npupoja 3JIeKTPUYECKOr0 U MAarHUTHOTO MOJIAL.
[Tone nmBwxymerocs 3apsga. llpuHIMn cyneprno3uiun
MarHuTHbIX nosneul. 3akon buo-Casapa.

41. TIoTok U HUPKYJSALUS BEKTOpa MHIYKIIMA MarHUTHOTO
noiisa. Teopema ["aycca u TeopeMa 0 HIUPKYIALUU.

42. Cuna Jlopenma. Cuna Amnepa.

43. 3akoH sneKkTpoMarHuTHOM  mHAaykuuu — Dapages.
[IpaBuno JleHna. Buxpesoe 351eKTpryecKoe moie.

44. SIBneHue caMOMHAYKUUU. VHIYKTUBHOCTb. OHeprus
KOHTYpa € TOKOM. DHEpPrusi MAarHUTHOTO MOJISI.

45. Dnexktpuueckoe mone B BeulectBe. [lomspuzanus
OUDIIEKTpUKA.  BeKTop  2IeKTpUYecKoro  CMEIICHHS.
JusnexTpudeckas IPOHUIIAEMOCTh BEIIECTBA.

46. MarHutHOoe TMOJN€ B BellecTBe. HaMarHMYEeHHOCTb.
HanpsixkenHocTb MarHuTHOTO TIOJIA. MaruauTHas
MIPOHUIIAEMOCTH BeniecTBa. DeppoMarHeTHKH.
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Ilepeuyenn Bonnpocos k 3auery (10 cemecTp):
1. Ilpenckazanue CyIIECTBOBaHMS 3JIEKTPOMArHUTHBIX
BOJIH.
2. DnexTpoMarHuUTHblE BOJHBI. BoilHOBOE YypaBHEHHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
3. [Ilnockas »neKTpoOMarHUTHas BOJIHA M €€ OCHOBHBIE
XapaKTePUCTUKU. DHEPrusi U HUMITYJbC AJIEKTPOMAarHUTHOM
BOJIHBI.
4. EcrecTBeHHbII M mONsSIpU30BaHHbIM cBeT. CrerneHb
NOJISIPU3ALMU  JIMHEHHO TMOJIIPU30BAaHHOIO CBETa. 3aKOH
Mantoca.
5. Tonspusauus npu OTPaXEHUU U NPEIOMIICHUM CBETa
Ha TpaHULE paslena JuiIJIEKTPUKOB. Yrosl bprocrepa.
JIBOiiHOE JTyuenpenoMiIeHHeE.
6. CnocoObl TOJSIPU3AIHA €CTECTBEHHOTO cBeTa. [Ipm3ma
Huxons. Bpaienue miockocTH NOJMSpU3ALUM CBETA IPHU
IIPOXOXKJICHUU Ye€pe3 ONTHYECKH AKTUBHYIO CpeJy.
7. Ilkama 2JeKTpOMarHUTHbIX BOJH. (OCOOCHHOCTH
OIITUYECKOro auanas3oHa. [lokazaTenb npenomMiIeHus Cpesl.
8. Korepentnsie BomHbL. HMHTepdepeHmns CBETOBBIX
BOJIH. Crnoxenue UHTEHCUBHOCTEH B cilydae
HEKOT'€pEHTHBIX U KOI€PEHTHBIX KOJIEOAHU.
9. Omnruueckass pa3HocTh xona. CBs3b  ONTHYECKOMN
Pa3HOCTH XO0Jla ABYX BOJH C Pa3HOCTBIO (a3 MEXKIy HHMHU.
VYcnoBust MakCUMyMa M MUHUMYMa.
10. Cxema IOura s nHaGmoneHuss WHTEPPEPEHIINU.
BpemenHas 1 poCTpaHCTBEHHAs! KOTEPEHTHOCTb.
11. Unrtepdepeniuss B TOHKHMX IUIeHKax. HaOmronenue
kosiel] HproTOHa B OTpa’keHHOM M ITPOXOJISIIEM CBETE.
12. SBnenne mudpakmmu. dudpakmus Dpenens u
Opaynrodepa. [punuun I'toiirenca-Openens.
13. dudpakuuss Openenst Ha KPYrJIOM OTBEPCTHH. 3OHBI
@penens. ['paduueckuii METO CIIOKEHUS AMIUIUTY.
14. dudpakuus DpayHrodepa Ha y3KOH MPSIMOITHHEHHON
menu. JudpaknuonHas pemerka Kak —COBOKYIHOCTb
KOHEYHOT'0 YMCJIA HIECIIEH.
15. TennoBoe U3JIy4eHHUE Tena. 3aKoH
Credana-bonpiimana. 3akoH cmemnienuss Buna. [mmortesa
[Tmanka.
16. ®oroapdexr.  3akonsr  CromeroBa.  Dopmyna
DOUHILITENHA.
17. ®otonsl. JlaBnenue ceta. KopmyckyispHO-BOIHOBOI
IyaJlu3M CBeTa.
18. Paccessume ¢orona Ha CBOOOJHOM  3JEKTpPOHE.
®opmyna KommToHa.
19. Bonnossie cBoiicTBa yacTuil. JnuHa BoiaHbI 1e bpois.
OKcIlepUMEHTAJIbHbIE  MOJATBEPXKJIEHUS  THIIOTE3bl e
Bbporns.
20. ITpuHuun HEONPEJEICHHOCTH. CooTHolIeHnE
HeonpeaeneHHocTel I'eizenbepra. OCOOEHHOCTH Ipolecca
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M3MEPEHHS B KBAHTOBOM MEXaHUKE.

21. ®usuyeckoe HUCTOJIKOBaHWE BOJH J¢  bpois.
BonnoBass  ¢yHkmms u  ee  cBoiictBa.  [IIOTHOCTH
BEPOATHOCTH OOHAPYKEHUS YACTULIBI.

22. OcHoBHas 3a/1a4a KBaHTOBOM MEXaHUKH.
Hecrauunonapnoe u CTallMOHAPHOE ypaBHEHUE
Ipénunrepa.

23. YacTuia B OAHOMEPHON OECKOHEUHOM MPSIMOYTOJIbHOMN
noteHnuanbHou sime. KBantoBanue sueprun. CoOCTBEHHBIC
(GYHKIIUU COCTOSIHUSI YACTHIIBI.

24. IlpoxoxaeHHE YacTULbl 4Yepe3  MOTEHLHUAIbHbBIN
6apwep. TyHHenbHBIN YD DeKT.

25. KBaHTOBBIM rapMOHUYECKUN OCLIMILISATOP.

26. Ilnanerapnas wmoxenb aroma. llocrynatel bBopa.
KBanToBanue sHeprun BoJOpOI0NOJ00HON CUCTEMBI.

27. Wznyuyenue BOJIOPOJOTIOA00HBIX CHCTEM.
CrektpanbHble cepur aroMa Bojopona. (OOoOIeHHAS
dbopmyna banpmepa.

28. CrnekTpbl MHOT03JIEKTPOHHBIX aTOMOB. 3ak0oH Mo3iu.
29. VpaBuenue Ilpenunrepa s aromMa BOJOpOJA.
KBantoBanue MmoMmeHTa ummyibca. [IpaBuna otdopa.

30. Coun snekTpoHa. KBaHTOBBIE uuMcia, ONMMCHIBAIOIINE
COCTOSIHME JJIEKTpOHAa B artoMe. KpaTHOCTH BBIPOKIIECHUS
sHepreTrdeckux ypoBHei. [Tpunnun [aymnu.

31. IlpuHuuUn TOXAECTBEHHOCTH OJMHAKOBBIX YacCTHII.
Bbozonsl u pepmuonsl. KBantoBbie pacnpeseneHus.

32. CBobOoaHble 3JIEKTpOHBI B MeTaiuie. DHeprus depmu.
30HHAas TEOPHS TBEP/BIX TEIl.

33. DneKTpOonpoBOJHOCTb METAJUIOB U MOJIYIPOBOIHUKOB.
CBepXIIpoBOIUMOCTb.

34. SIBnenme  paauoakTUBHOCTH.  OCHOBHOM  3aKOH
paauoakTuBHOrO pacnaga. [locrosnuas pacnaaa. Ilepuon
noJiypacrnaja.

35. CocrtaB M XapaKTepUCTHKH aTOMHOTO sjpa. KanenbHas
MoJenb. Pasmep u criuH sapa.

36. Macca u sHeprus CBS3M aTOMHOIO Si7jpa. 3aBUCUMOCTb
YACIBHOW  DHEPrusi CBS3M OT  MacCOBOTO  YHMCIIA.
Ob6ono04yeunas Moiemb spa.

37. Snepuble peakuuu. OHeprus peakuuu. Peakuuu
JIeJIeHUs] U CUHTE3a sIJIep.

38. PanmoaktuBHble psapl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3ydeHus saep. ymHaa cBo00HOTO Ipodera o.-4acTHIl.
39. Tpu Buma [ -pacmama. DHEPreTHUYSCKHHA CIEKTP
B-uactui. Helitpuno.

40. Ocobennoctu 7y -u3nydeHus sangep. llpoxoxaeHue
Y-KBAaHTOB Y€pe3 BEIIECTBO.

41. Knaccudukamus dIeMEHTapHBIX 4YacTHIl. JIeNTOHBI.
JlenToHHBIN 3aps.

Anponsbl. bapuonnstii 3apsin. KBapkoBast Mozienb apoHOB.

[IK-2.2

Pemraer Ha ocHoBe
COBPEMEHHBIX

IIpuMepHBI epeYyeHb NPAKTHYECKHUX 32JaHU I




Kon HNupukarop
KOMIIETEHIIU JOCTUKEHUS OneHouHbIE CpesicTBa
u KOMIIETEHIIUU
oOpa3zoBaTenbHBIX | 1 cemecTp
TEXHOJIOTUI
3a/1a49¥ 110 3aganue 1.Touka 1BUXKETCS B INIOCKOCTU X0y IO 3aKOHY:
[IJTaHUPOBAHUIO, x=-2t;y = 41(1-¢). HaliTu ypaBHEeHue Tpaekropun y = f(x)
pa3paboTke u -
peau3aLy U n300pa3uTh ee rpaguyecku; BEKTOp ckopocTu V' u
IporpaMm YCKOpEHHsI d B 3aBHCUMOCTHU OT BPEMEHHU; MOMECHT
y4eOHbIX BpPEMEHH to, B KOTOPBI BEKTOP YCKOPEHHST d COCTaBIISCT
busnvecknx =
yron n/4 ¢ BeKTopoM ckopoctd V. OTBeT: y=—x*—2x;
JTUCLUIUINH

V==20+41-21)j, a=-8j,1=0,75c.

3apanmue 2. Teno Bpamaercs BOKPYT HEMOJBUKHOM OCH 110
3aKOHY ¢=2+4 -2 (*. HaliTu: 1) cpennee 3naucHue

YIIIOBOI CKOPOCTH (o) 3 IIPOMEKYTOK BpeMeHH oT t=0 10

OCTAHOBKH; 2) YIJIOBYIO CKOPOCTH T€Jla B MOMEHT BPEMEHHU
t=0,25 ¢; 3) HOpMaIbHOE YCKOPEHUE TOUKH, HAXOISIICHCS
Ha PacCTOSIHAH | M OT OCH BpAIICHUS B TOT )K€ MOMCHT
spemenu. Oteer: 2pan/c; 3 pan/c; 9 m/c?.

3aganue 3. [llap maccoit m|=4Kr IBUKETCS CO CKOPOCTHIO
V=5 M/C 1 cTaKuBaeTCs ¢ MapoM Maccoi mz =6 KT,
KOTOPBIN JBUKETCS €My HaBCTPEUY CO CKOPOCThIO V2=2
M/c. Onpenenure CKOPOCTH IApOB Mocie yaapa. Y aap

CUUTATh A0COJIFOTHO YIPYTHM, IPSIMBIM U IICHTPAIbHBIM.
OteeT: 3.4 M/c, 3,6 m/c.

3ananme 4. Ban B BUje CIUIONIHOTO IIWJIMHPA MAacCOM
m;=10 Kr Haca)keH Ha TOPU3OHTAIbHYIO OCh. Ha munuuap
HaMOTaH IIHYP, K CBOOOTHOMY KOHITY KOTOPOTO IO/IBEIICHA
rups Maccoiir  mp=2 kr. C KaKuM yCKOpEHHEM OyIeT
OIlyCKaThbCsl TUPS, €CIIU €€ MPEAOCTaBUTh caMoii cebe?

Ortser: 2,8 M/c?.

3aganue 5. OnpenenuTs NEpUOJl, YACTOTY U HaYaJIbHYIO
¢a3y konebaHui TOYKH, JBIKYIIEHCS 10 YpaBHEHHIO:
x=4 sino(t+7) TAe ©®=2,57 ¢!, 1=0,4 ¢,A=0,02 M. KakoBa
CKOpOCTh TOYKU B MOMeHT BpeMmenu 0,8 ¢. Oteer: T=0,8c;
v=1,25 ¢’!; V=0,157 m/c.

3aganue 6. Haiiqure muist ra3oo0pa3Horo a3ora
TEeMIIepaTypy, IPU KOTOPOU CKOPOCTSIM MoJieKkyJ vi = 300
M/c 1 v2 = 600 M/C COOTBETCTBYIOT OJMHAKOBbBIC 3HAUCHHUSI
byukuu pacnpenenenus Makcsemna f(1). OTser:

_m(V; =)

- =330K.
4k n(V, /7))

3apanmue 7. VeanbHblil AByXaTOMHBIN ra3 00beMOM 5 11 1
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nasienreM 10° [1a n30XxopU9eCcKH HATPEIH, B PE3YIILTATE
4ero CpeHsIsl KHHETHYECKAst SHEPTHUS €T0 MOJICKYJT
yBenuumiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko npu
9TOM M3MEHMUTELCS AaBlieHue rasa? B manpHelem ras
M30TEPMUYECKH PACIIMPUIIN O HAYAITBHOTO JTaBJICHHS.
Omnpenenure 06beM raza B KoHIle nporiecca. OTBeT:
yBenuuutcs Ha 0,16 MIla; 5,8 1.

3apanue 8. Onpenenute KO3PGUIUESHT TEIIONPOBOIHOCTH
A a3ota, eciau K03 GHUIMEHT THHAMUYECKOUW BI3KOCTH 1) JUIS
Hero 1npu Tex ke ycnoBusx paBen 10 mklla-c. OtBet: A=7,42
MB1/™M-K.

3aganue 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM COCYIE
oowvemomM 2 1 ipu Temnepatype 10°C. [Tocite HarpeBanus
JaBIIEHUE B cocye cTano paBHo 10*mm.pr.cT. Kakoe
KOJIMYECTBO TeIUIa ObUTO COOOIIEHO Ta3y MpU HarpeBaHUH?
Ortser: 4,1-10° [Ix.

3aganue 10. Cmemanu Boay Maccolt mi=5Kr npu
temmneparype T1=280 K ¢ Bomoit maccoit my=8kr npu
temneparype T2 =350 K. Haiiru: 1) Temmeparypy 60
cMmecH; 2) u3MeHeHne AS SHTPOMIHH, TPOUCXOIIIEE TPH
cmemmBanun. OtetT: 323 K; 0,3 x/[x/K.

3aganue 11. Toueunsie 3apsaasl =10 vHK1 n q2=-20 HKn
HaXOJATCs B BO3AyXe Ha pacctostuuu 10 cM aApyr ot apyra.
Onpenenuts HAIPSPKEHHOCTD MOJIA B TOUKE A, YIaIeHHON
Ha paccTosiHue 6 CM OT MEePBOro U Ha 8 cM oT BTOporo. Kak
W3MEHUTCS IOTEHIMATbHAS SHEPTUS B3aUMOACHCTBUS
3aps/IOB, €CIIM IEPEMECTUTH BTOPOH 3apsi B 3TY TOUKY?
Kaxkyro st aToro Hy>xHo coBepiuth padoty? OtBet: 37,6
kB/m; 12 MxJIx.

3apanue 12. Tpu MI0CKUX BO3IYIIHBIX KOHACHCATOPA C
eMmkocTIMH C1=1,5Mk®D, C,=7 Mk®D, C3=2 MKk®D coeaguHEHbI
MOCJICI0BATEIHFHO U TIPUCOCIUHEHBI K HCTOYHHUKY TOKa. [Ipu
5TOM 3apsJi BTOPOro KoHjeHcaropa pased 14-10* Ki. a)
Haiitu sHepruro 3ol 6aTapen. 6) He oTkimrovast HCTOUYHHKA
TOKa OT OaTaper KOH/IEHCATOPOB, Pa3BUTAIOT IJIACTHHBI
TPEThEro KOHJEHCATOPA, YBEIIMYUBAS PACCTOSTHUE MEXKIY
HUMHU B 2 pa3a. HaiiTu u3MeHeHue eMKOCTH U 3apsiaa
oarapeu. OtBet: 490 M/Ix, 0,21 Mx®, 0,4 MK

3apanmue 13. JIga anemenrta (€ =1,2 B, 11 =0,1 Om, & =
0,9 B, r2 = 0,3 OM) coeuHeHbI OJJTHOMMEHHBIMH TIOJIFOCAMH.
Conpotuienue R coenuHUTEIbHBIX TPOBOI0B paBHO 0,2
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Om. Onpenenuthb cuily Toka B ienu | 1 pa3HocTh
MMOTEHIIHAJIOB Ha 3aKMMax Kakgoro ucrounuka. Otser: 0,5
A; 1,15 B; 1,05 B.

3aganue 14. Kpyrosoii BUToK paguycom R=15,0 cm
PacCIoJIOkKEH OTHOCUTEITLHO OECKOHEUHO JJIMHHOTO MPOBOIA
TaK, 4TO €ro MIOCKOCTH MapajliebHa MIPOBOTY.
[lepnieniukynsip, BOCCTAHOBJICHHBIN HA MTPOBOJ] U3 IIEHTPA
BHTKA, SIBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKA. CHila TOKa
B npoBojie [1=5SA, cuna Toka B BUTKE TOKM [r=1A.
Paccrosiaue ot nieHTpa BuTKa 10 nposoaa d=20 cm.
Omnpenenrure MarHUTHYIO UHIYKIMIO B IICHTPE BUTKA.
OtBeTt: Bo=6,5MKkT11.

3aganue 15. [IpoBoasiiuii IUIOCKUN KOHTYp, UMEIOIIUN
dbopMy okpyxkHOCTH paauyca r = 0,05 M momereH B
OJTHOPOJIHOE MarHUTHOE TOJIE TaK, YTO JTMHUM MarHUTHOU
WHAYKIIAH TTOJISI HAITPABJICHBI MEPIICHIUKYIISIPHO TUIOCKOCTH
koHtypa. Comportusienne koutypa R =5 Om. Marautnas
WMHAYKIHS MeHseTcs mo 3akony B = kt, rne k = 0,2 Tn/c.
Omnpenenure: a) 3.1.C. UHAYKIIUH, BO3HUKAOIIYIO B 3TOM
KOHTYp€; 0) CHIIy HHIyKIIMOHHOTO TOKA; B) 3aps/l, KOTOPbI
MPOTEYET MO KOHTYPY 3a MEPBHIC 5 CEKYH]T U3MEHEHUS
moiisg. Oteet: 1,6 MB; 0,3 MA; 1,6 MKi.

3apanne 16. Karynika HamoTaHa MeIHBIM IIPOBOJIOM
nuamerpom d=0,2 MM ¢ obmielt amuHol /=314 M 1 umeet
uHayktuBHocTh L=0,5 I'n. OnpenenuTs conpoTUBICHUE
KaTylku: 1) B 1€y MOCTOSHHOTO TOKA; 2) B LENHU
nepeMeHHoro Toka ¢ yactoroit v=50 ['. OtBeT: R=160 Owm;
R=224 Owm.

2 cemecTp

3aganmne 17. B onbite OHTa cTexngaHHas mIacTHHKA
TOJILIUHON B 2 CM MOMEIIAETCS Ha ITyTH OJHOTO U3
uHTEphEepUPYIOIUX Tydei mepneHauKyIsapHo JIyay. Ha
CKOJIBKO MOTYT OTIIMYAThCS APYT OT Apyra 3HAYCHUS
MOKa3aTelIs MPEJIOMIICHHS B Pa3JIMUYHBIX MECTaX IJIACTUHKH,
9TOOBI K3MEHEHHE PA3HOCTH X0/Ia OT 3TOH HEOJHOPOIHOCTH
He npesbimano 1 Mmkm? OtBer: A<n=5-107,

3aganue 18. [Tyyox Oenoro cBera nagaeT HOpMajabHO K
MMOBEPXHOCTH CTEKJITHHOM IIJIACTUHKKM ~ ToJuHo# d=0,5
MKM, HaxoJsielicsa B Bozayxe. [lokazaTens nmpenomieHus
crekna n=1,5. B pe3ynbrare untepdepeHmm
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WHTECHCUBHOCTh HEKOTOPBIX BOJIH, JUTHHBI KOTOPHIX JISKAT B
npezaenax Buagumoro cnekrpa (ot 400 go 700 um),
YCHIINBACTCS TIPH OTpakeHUH. ONpeenTe UTHHBI 3THX
BosH. OtBeT: 0,6 MKM4 0,43 MKM.

3aganue 19. [Inockas Bonna (A=0,5MkM) nagaer
HOpPMAaJILHO Ha JuadparMy ¢ KpyriibiM OTBEPCTHEM
auamerpoM 1,0 cMm. Ha kakom paccTosiHUM OT OTBEpCTHS HA
ero OCH JI0JDKHA HAXOJUTHCS TOUKA HAOIIOACHHS, YTOOBI
OTBEPCTHE OTKpPBIBAJIO: 1) onHy 300y Dpenento; 2) aBe
30Hbl @penens? Otser: 50; 25 M.

3apanue 20. Halitiu HanOoIbIINI TOPSIIOK CIIEKTPA JJIs
HKEJITOM JIMHUM HATPUS C JUIMHOM BOJIHBI A=589 HM, eciin
nocrostHHas TudpakoHHO# pemeTku d=2mMkM. CKOIBKO
BCET0 MaKCHUMYMOB JaeT 3Ta pemierka? [log kakum yriom ¢
Habomaercs nocneaaui Makcumym? Otset: 3; 7; 620,

3aganue 21. /[Ba nosnsipuzaropa pacroiokKeHsbl TaK, 4TO
YroJI MEXKIy MX IUIOCKOCTSAMH NPOITyCKanus paBen  25°.
OnpenenuTpb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCHBHOCTD
€CTECTBEHHOI'O CBETA IPU MPOXOKJIEHUU: 1) uepe3 oiuH
(mepBbIit) IOJIIpU3aTOp, 2) Yepe3 obda moyisspuszaropa.
KoaddunmenT nornomienus cBeta B MoJIspU3aTope paBeH
0,08. OtBer: 2,17; 2,88.

3apanme 22. Yepnoe teno umeet remneparypy 3 kK. Ilpu
OXJIOKICHUH TeJa JTMHA BOJIHBI, IPUXOAAIIAsACS Ha
MaKCUMYyM H3JIy4aTeIbHON CIIOCOOHOCTH, M3MEHUIACh Ha 8
MKM. /{0 Kakoil TeMnepaTypsl oxjaaaumiock Teno? OTBer:
323K.

3apanue 23. Y3kuii ny4y0K MOHOXPOMAaTUYECKOIO
PEHTIE€HOBCKOT'0 U3JIy4EeHHUs 1a/1aeT Ha pacCenBarolee
BeulecTBo. [Ipu 3TOM JUIMHA BOJIHBI U3JIyY€HUS,
paccestaroro o yriaamu 60° u 120°, oimyarorcst apyr ot
npyra B 2 pa3za. CumTasi, 4TO paccessHue IPOUCXOUT Ha
CBOOO/IHBIX IEKTPOHAX, HANTH JUIMHY BOJIHBI [1aJJAI0IIETO
n3nydyenus. Orser: 1,2 M.

3ananue 24. Kpacnas rpannna  ¢gorodpdexra ams
HEKOTOporo MeTtaia paBHa 275 um. Haiitu: 1) paboty
BBIXOJIa AJIEKTPOHA U3 3TOT0 METaJlIa, 2) MaKCUMaJIbHYIO
CKOPOCTbH 3JIEKTPOHOB, BHIPHIBAEMBIX U3 3TOTO METalia
cBeTOM C AnuHOM BoH 180 HM, 3) MakCUMalbHYIO
KHMHETUYECKYIO SHEPTHUIO 3TUX 1eKTpoHOB. OTBeT: 4,525B;
9,1-10° m/c; 2,383B.
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3aganmue 25. DnekTpoH 00s1agaeT KWHETUYECKON SHEPrUe
30 5B. Onpexnenuts AeOPOIIEBCKYIO IITHHY BOJTHBI
37eKTpoHa. Bo CKOJIBKO  pa3 M3MEHHTCS 3Ta JIMHA BOJIHBI,
€CJIM KMHEeTUYeCcKast 3Heprust yMeHoiurcs Ha 20%? OtBer:
2,2:1010; 1,12.

3apanmue 26. [Ipu 1BMKEHUU YaCTULIBI BJIOJIb OCH X
CKOPOCTH €€ MOKET OBITh OIpe/ieNieHa ¢ TOUHOCThIO
(omm6koi) 1o 1 cm/c. Haiiti HeonpeaeieHHOCTh
KOOpPJUHATHI, €CIIN YaCTHUIIEH siBisieTcs: 1) 31eKTpoH, 2)
npobunka maccoii 0,1r. Otser: 0,01m; 1028,

3aganue 27. YacTuia HaxoQuTcsl B 0€CKOHEYHO TITyO0KOit
OJIHOMEPHOM NOTEHUUATIBHOW UMES MUHUMAJIBHYIO
sHepruto. KakoBa BepOSITHOCTH OOHAPYKCHHS YaCTHIIBI B
cpenueit Tpetu simbi? OTBet: 0,609.

3aganue 28. Onpenenuts AJIMHY BOJIHBI,
COOTBETCTBYIOILYIO TpeThel InHuu cepun banpmepa: 1) B
CIIEKTpPE U3JIy4YEHUU BOJIOpoAa, 2) B cnekTpe uznyueHus
noHa renusa. OTeet: 434uM, 109HM.

3aganue 29. Onpenenure nepuoy noiypacnaga u

Ha4YaJIbHYIO aKTUBHOCTb BUCMYTa zgé)Bl , €CJIM U3BCCTHO,

4TO BUCMYT Maccoii m = 1 r, BeiOpachiBaer 4,58-10'°  —
yactull 3a 1 cekyHay. Bo ckosibko pa3 u3MeHuTCs
aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3aganue 30. Sapo 6epunus-7 f-paAuOaKTUBHO MO CXEMe
K-3axBara. 3anucars peakuuro. Kakue 4acTuiipl mpu 3ToM
o0pa3oBaUCh?

3apanue 31. Beruucnuts B a.e.M. Macey sapa °c,y

KOTOPOTO SHEPTHs CBSA3M Ha OJIMH HYKJIOH paBHO 6,04 M»B.
Orsert: 10,0135 a.e.Mm.

3aganmne 32. CoiiHeyHast HOCTOSHHAS IJII 3eMIN
(9HEprus COMHEYHOTO U3TYUYCHUS, MAJAIOIETO B €IUHUILY
BPEMEHH Ha €AMHMUILY TUIOIIAU B EPIEHANKYIIPHOM
Hanpasienun) pasHa 1370 Ix/c-m2. Onupaschk Ha 3Ty
BEJIMYUHY, HAUJIUTE, CKOJIBKO IO MAacCe BOJIOPO/Ia BEITOPAECT
€XKECEKyHIHO BHYTPH COJIHIIA, €CITH U3BECTHO, YTO
HMCTOYHUKOM DHEPTUH COJIHIIA SBISICTCS CHHTE3 YEThIPEX
syiep Bojopoia ¢ oopazoBanueM sapa renus-4. Oreer: 630
MJIH.T/C.

[1IK-2.3

OcyuectBisieT
KOHTPOJIb

IIpumepHBbIii epeYeHb BONPOCOB U 3aIaHUI 110
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pe3yiIbTaToB
oOyueHus
YUAIIUXCS 10
(bU3nIECKUM
JTUCIUTUTMHAM

NPAKTUIC€CKUM 3aHATHUAM

9 cemecTp

Ne 1 «IIpumeHeHue 3aKOHOB COXPAaHEHUS JIJIs OIIPEIETICHUS
CKOPOCTH II0JIETA ITyJIN»

6. IlpuBeguTe mnpuMepsl Cui, JAIOUUX pa3HbIE BHJBI
NOTEeHLMaIbHOU dHepruu. Kakue u3 HUX MPUCYTCTBYIOT
B TaHHOU pabote? N3o6pazute cXemy
JKCIIEPUMEHTAIILHOM YCTAHOBKM U YKaXUTe Ha Hel
CHUJIBI, ICUCTBYIOIINE HA BCE TeJa, BXOAIIUE B CUCTEMY,
B K&KIbIH MOMEHT BPEMEHH.

7. Kakue BEJIUYUHBI AMEIIN KUHETUYECKAS 51
MNOTEHLIMAIbHAsT DHEPIUsl CUCTEMBbl «IyNA+MasTHHK» B
pasnuuHble MOMeHTHl ombiTa? IlpencraBpTe cxemy
U3MEHEHHUSI KUHETHMYECKOM M TOTEHIUAIbHON SHEPruu
CHUCTEMBI.

8. Jlns kakuX MOMEHTOB BPEMEHHU B IAaHHOM DKCIIEPUMEHTE
MO>XHO TPUMEHATH 3aKOH COXPAHEHHUS MEXaHHYECKOU
SHEPTruy, a JUII KaKuX HeJb3s U mouemy? Cxema.

9. Jlyis KaKuX MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPUMEHTE
MO>KHO MPUMEHATH 3aKOH COXpPaHEHUS UMIYJbca, a I
KaKuX Helb3s U mouemy? Cxema

10.cnionb3ys 3aKOHBI COXpaHEHUs MOIydnuTe GOpMyITy JUist
pacyeTa CKOpPOCTH TOJIETA MYJIM B TaHHOU padoTe.

11.Kak mnpousBoautcs o00paboTka 3KCHEPUMEHTATbHBIX
JMaHHBIX B JaHHOW pabore. Kak ompenensiercs
JOBEPUTENbHBIA ~ MHTEpPBAJI  CKOPOCTH U  CpPEAHssS
KBapaTUyeCKasi MOTPEIIHOCTb OTKJIOHEHUSI MasiTHUKA?

Neo 4 «MccnenoBaHue BpamaTeIbHOTO JBHKEHUS TBEPIOTO
TeJa BOKPYT HEMOJIBUYKHOU OCH»

2. KakoB xapakTep 3aBUCHMOCTH MOMEHTa HHEPIHH OT
paccTosiHusl, Ha KOTOPOM HAaXOAWTCA TEI0 OT OCH
Bpamenusa’? B mannoii pabote. [loctpoiite rpaduk sToi
3aBUCHUMOCTH.

7. Kak 3KCHepUMEHTAIBHO OIIPENEIAECTCS MOMEHT UHEPLIMU
Teja B JaHHOM JabopaTopHOi padboTe?

8. Kakue 3akoHBI COXpaHEHHs NMPUMEHSIOTCS IS BBIBOJA
pacuetHbix ¢opmyn? I[lomyuure dhopmyny ans pacuera
MOMEHTA WHEPIIUU MasTHUKA.

9. KakoBa 3aBUCHUMOCTb YIJIOBOTO YCKOpPEHHUS Teia OT
MOMEHTa NPWIOKEHHBIX K HEMYy CHJI W MOMEHTa
uHepiuun  tena?  Iloctpoiite  rpaduk  gaHHOM
3aBHCUMOCTH
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10.

11.

12.

Kak na mastHuke O6epOeka MOTyT OBITH OTpeAeIeHBI
yIJI0BOE YCKOPEHHE, MOMEHT [EHCTBYIOIIUX CHI U
MOMEHT UHEPIHH?

Kak B manHoll paboTe pacCYUTHIBAETCS MOTPEIIHOCTh
ONpe/IesIieHusT MOMEHTa MHEpPUUHU Tela OTHOCUTEIIbHO
MIPOU3BOJILHOM OCH BpalleHUs?
[IponeMoHCcTpUpyiTE BO3MOKHOCTh IPUMEHEHUS CPEJIbI
Microsoft Excel (unu apyroit cpeapl) mnsi oOpaboTKu
HKCIIEPUMEHTAJIbHBIX JIAHHBIX.

Ne 5 «Omnpenenenue XxapakTEpUCTUK 3aTyXaIOIIUX
KojeOaHui GU3NYECKOTO MAITHUKAY

8.

10.

11.

12.

13.

14.

[Touemy KxonebaHusi MasiTHHKA B JaHHOW pabore OynayT
3aTyXaloUINMH, aaxe npu BBIKIIIOUEHHOM
AJIEKTpOMarHuTe?

3anumure ypaBHEHMs 3aTyXaloLUX M He3aTyXaroLIuX
KoJIeOaHUH, CPABHHUTE HX.

Kak amrmummTyna 3aryxamommx KoyieOaHWH 3aBHCHUT OT
BpPEMEHU U OT YHCJIa KoiueOaHmii?

KakoB (hm3myeckuii CMbICT BEIWYHMH MPUMEHHUTEIBHO K
JaHHOW paboTe: HavajgbHAs aMIUIATyJa KoJeOaHM,
HavanbHas (Qasa KoineOaHWid, Kpyromas 4acToTa
KosebaHuid, mepuon  KojeOaHwWid,  KOI(PUIHEHT
3aTyXaHUs, BpeMs pelaKcaluy, JIOTapuPMHYECKUN
JIeKpEeMEHT  3aTyxaHws, Jo0poTrHocTh. Kak  oHH
MeHstoTCs ¢ poctom U?

Kak  MeHAIOTCS ~ XapakTepUCTHKH  3aTyXarolIuX
KoneOaHWii  HaYajbHas  aMIUIUTyAa  KoJjeOaHMH,
HauanbHas ¢asa KojeOaHWl, Kpyroeas 4YacToTa
KojeOaHui, mepuoJ  KojeOaHui,  KO3h HUIMEHT
3aTyxaHWs, BpeMs pelaKcalud, JorapuGMUIecKui
JICKPEMEHT 3aTyXaHHs, JOOPOTHOCTh €CIM OJUH U3
nmapaMeTpoB JIAHHOTO (u3mueckoro mMasitHuka: [, m, L,
k yBenuuutcs (1160 yMEHBIINUTCS) TpU (PUKCUPOBAHHBIX
3HAYCHUSIX OCTABIIUXCS?

Jdns uero, B naHHOW pabote, rpaduku CTpPOSAT B
JorapudpmuueckoMmacirade?

[TponemMoHCTpUpPYITE BO3MOKHOCTh MIPUMEHEHUS CPEIbI
Microsoft Excel (mnmm apyroi cpeabl) s oOpabOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.

Ne 11 «M3yuyeHue cTaTUCTHUECKHUX 3aKOHOMEPHOCTEN»

5.

KakoBo pacmpenenenue Apobu mo syeiikam Ha JIOCKe
lNanprona? Kakoe pacnpeneneHue aHaJIOTHYHO TaHHOMY
B MKT?

KakoBo pacmpeneneHue 3J€KTPOHOB 10  MOAYIIIO
CKOpPOCTH B JaHHOH pabote? YUYTo mNpoMCXOAUT MpHU
N3MCHCHHWH HAIIPAKCHUA Hakaja?




Kon
KOMIICTCHIIN
)41

HNupukarop
JOCTHIXXCHUS
KOMIICTCHIIN U

OneHouHbIE CpesicTBa

No

Kakue cratuctudeckue METONBI MPUMEHSIOTCS B
JTaHHOH paboTe?

[IponeMoHCcTpUpyiiTE BO3MOKHOCTh IPUMEHEHUS CPEIbI
Microsoft Excel (wnmu npyroi cpezasl) mist oOpaboTku
IKCIIEPUMEHTATBHBIX JTAHHBIX.

14 «Onpenenenue mokasaTens aanadaTbl METOJIOM

Krnemana u /Iezopmar

6.
7.

10.

OOBsicHUTE X0/ HIKCIIEPUMEHTA U Pe3yJIbTaThl pacyeTa.
Ha3zoBute mpouecchbl, NpoUCXOASIINE C ra3oM, B XOe
IKCIEPUMEHTa U M300pa3uTe UX rpaduIecKH.
3anumure  ypaBHEHMs i BbIBoAa  (OpMYJIbI
nokaszaresns aquadarsbl.

[IponemMoHCcTpUpYHTE BO3MOKHOCTD IPUMEHEHHSI CPEJIb
Microsoft Excel (mmm nmpyroit cpemsl) mis oOpaboTKu
9KCHEPUMEHTATIBHBIX JAHHBIX.

Kak B maHHOW paboTe MHHUMHU3HPYETCS MOTPEIIHOCTD
9KCHEPUMEHTATIBHBIX JAHHBIX?

No 21 «MccnenoBanue 3IeKTPOCTATHYECKOTO TIOJIS €

IIOMOIIBIO 30Ha»

5.

Uro Takoe HanpsKEHHOCTh AeKTpuyeckoro noiusa? Kak
rpadudecku IpEeICTaBUTh pacrpeneneHue
HANpPSHKEHHOCTU B Pa3HBIX TOYKAX AJIEKTPHUYECKOTO IOJIS
B JJaHHOU paboTe?

Uro Takoe moTeHIMall JeKTpocTaTuyeckoro nois? Kak
rpadu4ecKy MpeCTaBUTh paclpeielieHue MoTeHana B
Pa3HbIX TOUKAX 3JIEKTPUUECKOI0 N0JIsl B JaHHOM padore?
Yemy paBHa paboTa 1O NHEpeMELICHHUIO 3apsia BOJIb
OKBUTIOTEHIMAJIHHON TOBEPXHOCTH M IO 3aMKHYTOMY
KOHTYpY, OIPAaHUYEHHOMY YyYacTKaMU CHJIOBBIX U
SKBUTIOTEHIMAIBHBIX JIMHUI? Bpraucoure pabory 1o
HepeMeleHHIO 3apsa M0 3aJaHHOH TPaeKTOPHUHU.

Kak U3MEHUTCS KapTHHA CHJIOBBIX u
SKBUIIOTEHUHMAIBHBIX  JIMHUM [P YBEJIMYEHUHU
(YMEHBIIEHUH) HAIPSY)KEHHOCTU MEX]TY JIEKTPOJaMu?

No 24 «Pacmmpenue npejena u3MepeHus aMiepmerpa

IIOCTOSAHHOI'O TOKa»

8.

Kaxkos IMPHUHIHAIT Z[GflCTBI/I?[ SJICKTPOU3SMEPHUTCIIbHBIX

npuboOpoB MarHUTOAJIEKTPHUECKOTO u
JICKTPOMArHUTHOTO THIIA, TPUMEHSIEMBI B JIAHHOU
pabore?

Uro Ha3pIBAalOT TOKOM IIOJIHOTO OTKJIOHCHHUS U
HAIPSKCHUEM TIOJTHOTO OTKJIOHCHUSI

AIIEKTPOU3MEPUTEIHLHOTO Mpudopa?
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10.

11.

12.

13.

14.

Kakum 00pa3oM BKIIIOYAIOT aMIIepMETP M BOJIBTMETP B
JNEKTPUYECKYIO  LIelb Ul M3MEPEHHs TOKa U
HanpspkeHus? [IponeMoHCTpUpyiTE HaBBIKU BKIIOUEHUS
3TUX NPUOOPOB B IJIEKTPUUECKYIO 1IETIb.

Uto Takoe mryHT? [ns yero m Kak OH HCIOJB3YeTCs?
[IponemMoHCTpUpYITE HCIIOIB30BAHUE LIYHTA.

Urto Takoe no6aBoYHOE corpoTuBiaeHUe? JlJig uero u Kax
OHO UCHOJIb3yeTCs? [IponemoncTpupyiite
UCII0JIb30BaHUE 100aBOYHOTO COMPOTUBIICHHUS.
[IponemMoHCTpUPYITE BO3MOXHOCTD IPUMEHEHHS CPENIbI
Microsoft Excel (mnmm apyroi cpeapl) s o0pabOTKH
JKCIIEPUMEHTAIIBHBIX JAHHBIX.

Kak B nmanHO#l paboTe MHUHHMH3HPYETCS MOTPEIIHOCTH
JKCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 28 «Onpenenenrie HHAYKTUBHOCTU KaTyIIKU U
MarHUTHOHM MPOHUIIAEMOCTH ()EPPOMATHUTHOTO TEIIa

5.

Kakue mpubopsl MpUMEHSUIMCh B JaHHOW pabote yis
OIIpeJICTsI MapaMeTPOB IMOCTOSHHOTO M TEPEMEHHOTO
TOKa?

[omyunre  dopmynmy  mist  pacueTa  IOJIHOTO
COIIPOTHUBIICHUS 1 (S00% NIEPEMEHHOTO TOKa,
UCTIOJIb3YEMOU B JaHHOW padore (WM NpeCTaBICHHON
IPEIoJIaBaTeIIeM).

Kak ompezensiiack MHIYKTUBHOCTh KaTYIIKH B JaHHON
pabore? Kakum emie crnocoOOM MOXXHO OINPENCIHTh
WHIYKTUBHOCTB?

[IpogeMoHCTpHUPYHTE BO3MOKHOCTD MTPUMEHEHHS CPEIIbI
Microsoft Excel (mnmm apyroi cpeabl) s o0paOOTKH
IKCIEPUMEHTAIBHBIX JaHHBIX.

10 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U I10JIOCHI

IMPOITyCKaHUA CBeTO(i)I/IJ'ILTpa C OMOIIBIO KoJiell HproToHay

5.
6.

Kak o0wscHsercs nossinenue koner Herorona?
[Momyuure dopmyssl A pacueTa paanycoB TEMHBIX U
cBeTbIX KoJel HproToHa.

IMomyunte Qopmyny ans onpepeneHus paguyca
KPUBU3HBI JINH3bI.

Kak B nmanHO#l paboTe MHUHHMH3HPYETCS MOTPEIIHOCTH
JKCIIEPUMEHTAIIBHBIX TaHHBIX?

No 34 «OmnpeneneHue JIMHBI CBETOBOM BOJIHBI U
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XapaKTePUCTHUK JUPPAKINOHHON PEIISTKIDY

5.

6.

KakoBbI mapameTpbl 1 XapaKTepUCTUKU AUPPAKITHOHHON
pELIETKH, IPUMEHAEMOH B 3KCIIEPUMEHTE?

[Momyuure dhopmyry anst onpeneneHus JIMHBI CBETOBON
BOJIHBI IpY AU(Dpakuy Ha 1U(PAKIMOHHOMN pelleTKe.
KakoBo mpakTHueckoe npuMeHEHHEe IU(PaKIMOHHBIX
peneTok?

Kak B nmanHO#l paboTe MUHHMH3HPYETCS MOTPEIIHOCTH
JKCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 35 «Onpenenenrie KOHLIEHTPALIUK PACTBOPOB caxapa u
MIOCTOSIHHOM BpaIlICHUs»

5.

Ha  ocHoBe KAaKoro  sIBJICHUS onpezensercs
KOHIIGHTpalus  pacTBopa  caxapa B JIAHHOM
SKCIIepUMEHTE?

[losicHUTE YCTPOMCTBO M NPHHLIMI JEHCTBUS IPU3MBI
Huxous

[losscHuTe  YyCTPOMCTBO M NPUHUUII  JIEHCTBUSA
IIOJIyTEHEBOI'O CaXapuMeTpa

Kak B nmanHO#l paboTe MUHHMH3HPYETCS MOTPEIIHOCTH
JKCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 36 «CHATHE BOJIBTaMIIEPHBIX XapaKTEPUCTUK

q)OTOBHGMeHTa " OIIPCACIICHUEC €TI0 YYyBCTBUTCIbHOCTH

6.

10.

[Ipoananu3upyiite Mosy4eHHbIE B JIaOOpaToOpHOi paboTe
BAX

Kak onpenensiercs mnocrosiHas [lnanka B J1aHHOM
IKCIIEpUMEHTE?

Kak B naHHO# paboTe MUHHMH3HPYETCSI MOTPEIIHOCTh
IKCIIEPUMEHTAIBHBIX JAHHBIX?

Kak B naHHO# paboTe pacCUMTBIBACTCS TOTPEIIHOCTH
omnpezeneHus nocrostHHou [lnanka?
[IpogeMoHCTpHUPYHTE BO3MOKHOCTD MTPUMEHEHHS CPEIIbI
Microsoft Excel (wnm apyroit cpempl) miasi oOpabOTKU
IKCIEPUMEHTAIBHBIX JaHHBIX.

Ne 41 «MccnemoBanue Bo30YKIEHUS aTOMOB Ta3a

5.

6.

OOBsicHUTE MPUHLUI OIpeJeeHUs] BO30YKIEHHbIX
COCTOSTHUI aTOMOB ra3a B 9KCIIEpUMEHTE?

[osicHuTe npuHLIKI paOGOTHI JIEKTPOHHOH JIaMITbI

B kakoMm nuamazoHe 3J1EKTPOMAarHUTHBIX BOJH JIEKUT
U3Iyd4eHue BO30YXKICHHBIX AaTOMOB HapoB PTYTH U
nouemy?

Kak B naHHOM 3KcnepuMeHTe ompenensercs o0jacTb
JIOKQJIM3allUM 2JIEKTPOHA M KaK IOJy4YeHHbIE JAaHHbIE
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COIJIACYIOTCS C TEOPETUUYECKUMU IPEAIOCHUIKAMU?

Ne 42 «OmnpeneneHue riiaBHbIX KBAHTOBBIX YHCEN
BO30YKJICHHBIX COCTOSIHUN aTOMa BOJAOPOIa»

5.

6.

[Tosicaute  yCcTpOHCTBO M MPUHUOUI  pabOTHI
CIIEKTPOCKOIIa, UCIOIB3yEeMOT0 B JAHHOM paboTte
[lonyuutre dopmyny ans ONpeAETUHUS  TJIaBHBIX
KBAaHTOBBIX YHCEJ BO30YXKIEHHBIX COCTOSHUW aTroma
BOJIOPOJIa U IPYTHUX BOJIOPOAOINOI00HBIX aTOMOB

Yto Ha3bpIBaeTCA IPpayupOBOYHBIM IpadukoM?
[IponeMoHCcTpUpYITE BO3MOKHOCTh IPUMEHEHUST CPEIbI
Microsoft Excel (unu apyroit cpeabl) nnsi oOpaboTKu
IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 51  «M3yueHue 3aKOHOMEPHOCTEN O-pacriazia»

6.

*x

10.

UTto Takoe aKTUBHOCTh PaJMOAKTHUBHOTO 3JIEMEHTA, €€
BBIYHCIICHUE U €IUHULIBI U3MEPEHUS.

B gem coctout 3akoH ['eitrepa - Herrona?

Kak o11eHUTh SHEPruto o - YaCTUIIbI?

YcerpoiicTBo 51 TIPUHIIATL paboTsl CUETUHMKA
I'efirepa-Mrosuiepa.

[IponeMoHCcTpUpYITE BO3MOKHOCTh IPUMEHEHUS CPEIbI
Microsoft Excel (unu apyroit cpeabl) nnsi oOpaboTkKu
HKCIIEPUMEHTAJIbHBIX JIAHHBIX

Ne 53 «Onpenenenrie MakCUMaIbHOM SHEPTUU [-4aCTHUL U
uAeHTU(PUKAIMS PAAHOAKTUBHBIX MIPEMapaTOBy

5.

6.

Kaxkue n3BecTHbI pa3HOBUAHOCTH OeTa-pacnana? Kakas
W3 HUX UCCIIEAYETCs B JAHHOM DKCIIEpUMEHTE?

B kakux nuanazoHax HaXOZSTCs MEPUOJIbI MOTypaciaga
Y DHEpruu OeTa- pacnajga IPUPOIHBIX PATUOHYKIUIOB?
KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aUMOJICHCTBUS
OeTa-4acTuil ¢ BEIECTBOM?

[TpoxeMoHCTpHUPYHTE BOBMOXKHOCTD TIPUMEHECHHUS CPEIbI
Microsoft Excel (unu npyroii cpenbl) 1uist 00paboTKu

OKCIICPUMCHTAJIbHBIX JTaHHbIX.




0) [HopsiAok npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlleHMBAHMUSL:

[TpomexyTouHas arTecTalus 1mo IUCHUILINHE «[IpakTHKYM 10 PEHICHHUIO 33a/1a4 TOBBIIICHHON
CJIOKHOCTH IIKOJIBHOTO Kypca (PU3UKM» BKIIFOYAET TEOPETUICCKHUE BOMIPOCHI, TIO3BOJISIFOIINE
OILICHUTh YPOBEHb YCBOCHHS 00YUYAIONIMMUCS 3HAHHM, U TPAKTHYCCKHIE 3aJaHHsI, BBISBIISIONINC
cTerneHb chOpMUPOBAHHOCTH YMEHUH U BIIJICHUH, TPoBOAUTCS B hopme 3auera (9 cemecTp) U B
dbopme 3aderac onenkoit (10 cemectp).

DK3aMeH I10 HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCS B MMMCbMEHHOM (1)opMe 110 OK3aMCHAlIlMOHHBIM
6I/IJ'IeTaM, Ka)K,I[LIﬁ M3 KOTOPLBIX BKJIIOYACT ACCATH 3a/1a4.

Ilokazamenu u Kpumepuu ouenueanusn zauema c 0uem<oﬁ:

— Ha OLIEHKY «OTJIHYHO» (5 6aJUI0B) — 00yUaIOUIHiics JEMOHCTPUPYET BBICOKHI yPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETECHIIN, BCECTOPOHHEE, CHCTEMATUUECKOE U IITyOOKO€e 3HaHHE
y4eOHOro MaTepuaa, CBOOOHO BBIIOIHSET IPAKTUYECKHUE 3aJJaHUs, CBOOOHO ONEpUPYET
3HAaHUSAMH, YMEHUSAMH, IPUMEHSET UX B CUTyallUsIX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLICHKY «Xopo1o» (4 0amia) — o0ydaronuiicss AeMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITCTCHIIUN: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAKTCS
HE3HAYUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHECHUS MIPH aHAIUTUYCCKUX OTICPAIIHSX,
nepeHoce 3HAaHUK M YMCHHU Ha HOBbBIE, HECTAHJAPTHBIC CUTYAIUH.

— Ha OIICHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00y4yarouuiicss IeMOHCTPUPYET MOPOTOBBIN
ypOBEHBb C(OPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI OIMYCKalOTCS
OILIMOKY, MPOSIBIISIETCS OTCYTCTBUE OTACIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00y4aIOLIUICs
UCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHECHUS [IPU ONEPUPOBAHUY 3HAHUSIMA U YMEHUSIMH TIPU UX
MEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEeY/I0BJIETBOPHUTEJLHO» (2 Oaria) — oOydaromuics AeMOHCTPUPYET 3HaHUS HE
6omee 20% TeopeTuyeckoro Marepuana, I0IMycKaeT CyleCTBEHHbIEC OINOKH, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6amt) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/ICHUS U 00bSICHEHHU HH(OPMALIUY, HE MOXKET MMOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu ouenueanus zauema:

- Ha OLIEHKY «3a4TE€HO» 00y4aroluiics JEMOHCTPUPYET YPOBEHb, HE HUYKE IIOPOrOBOIO,
c(OPMHPOBAHHOCTU KOMITETEHLIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUH MOTYT JOITyCKaThCs
OLIMOKH, MOXKET IPOSIBIATHCS OTCYTCTBUE OT/IEJIbHBIX 3HAHUH, YMEHHI, HABBIKOB,
00y4aroIuiicss MOTYT UCIBITHIBAET 3HAUUTEIbHBIC 3aTPYJHEHHS [IPU ONIEPUPOBAHNY 3HAHUAMU U
YMEHUSIMU NP UX NIEPEHOCE Ha HOBBIE CUTYaLlUH.



- Ha OLIEHKY «HE 3a4TE€HO0» 00Yy4aroluiicsl He MOXKET [oKa3aTh 3HaHUS Ha IOPOIOBOM YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. 00yUJaIOLIUiCsl HEe TOKa3bIBaeT 3HAHUE OCHOBHOI'O
Marepuaiia B 00bemMe, He0OX0IMMOM ISl TIPEACTOSIIEH MPO(heCCHOHATEHON AEATEIbHOCTH; HE
CIOCOOEH apryMEeHTHPOBAHHO M MIOCIIEI0BATEIBHO H3JIaraTh, JOITyCKAaeT IpyOble OIMOKY B
OTBETAX; HE MOXKET [10Ka3aTh MHTEIJICKTYyaJIbHbIE HABBIKM PELLIEHUS IPOCTHIX 33/1a4. HE
HOJTBEP)KIAET OCBOCHUE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTPaAMMOH.
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