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JIucer akryaau3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, o0CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqanuu Kadeapsl DPu3nuku

[Iporokomor 20 . Ne
3aB. xadenpoit M.b. Apkynuc

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

IIporokomor 20 . Ne

3aB. xadenpoit M.b. KpK}U‘II/IC

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

IIporokomor 20 . Ne

3aB. kadeapoii M.b. KpKmec

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszauu B 2027 - 2028
y4eOHOM rofy Ha 3aceqanuu Kadeapsl Du3nMKu

[Iporokomor 20 1. Ne

3aB. kadeapoii M.b. KpKmec

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa i peanm3aruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqanuu Kadeapsl DPu3nku

[Iporokom ot 20 1. Ne

3aB. xadenpoit M.b. KpK}IJ‘II/IC

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

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




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

HenssMmu ocBoeHus aUCUMIUIMHBL «[IpakTUKyM perieHuss ONMMIUAAHBIX 3334 110
buzuke» b1.B./1B.01 SIBJISIFOTCS: chopMHUpOBATH y CTYJICHTOB
KOMITIETEHTHOCTHO-OPUEHTUPOBAHHBIC 3HAHUS, YMEHHS U HABBIKU IO PEHICHUIO OJUMITAATHBIX
3a/lad U MPUMEHEHUE UX B OOYUYEHHMH pEIICHUI0 (U3NYECKUX 3aJad B CpeJHEH IIKOJIe Kak
HEOTHEMJICMBIE ~ KOMITOHCHTBI ~ CHUCTEMBl  OOINEKYJIBTYPHBIX,  OOMICIPOPECCHOHATBHBIX,
CHEIMAlIbHBIX KOMIIETeHIIMI OakajaBpa M KOMIIETEHIIMI OakanaBpa B 00JacTH Me1aroru4eckon
JeSATEIbHOCTH.

dopmupoBanue NpodeCcCHOHATBLHOW  KOMIIETEHTHOCTH 0OakaiaBpa MOCPEACTBOM
MOJIFOTOBKH CTY/ICHTOB K OOYYCHHIO YUaITUXCS IPUMEHEHUIO GU3NYSCKUX 3HAHUH MPU PEIICHUN
ONIMMITUAIHBIX 3a/lad B cepe CpeqHEero IMKOJILHOrO (OCHOBHOTO, MOJIHOTO, BApUATUBHOTO) U
JOTIOTHUTEITFHOTO 00pa30BaHUs IO (PU3HKE.

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

HucuumuinHa [IpakTHKyM pellieHus OJUMIMAIHBIX 3a1ad Mo (PU3MKEe BXOTUT B 4acThb
y4eOHOTO 11aHa (HOpPMUPYEMYIO YIaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa3oBaTeIbHOM
POTrpaMMBbl.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHMSI  (YMEHHUs,  BIIAQJCHUS),
c(hOopMHUPOBAHHBIE B PE3YJIbTATE U3YUSHHS AUCLHUIUINH/ IPAKTUK:

Mertoanka 00y4eHus Gpusnke B MIKOJIE

®dusuka

[Tpon3BOCTBEHHAS - MPAKTUKA IO MOJYYCHHUIO MPO(PECCHOHATBHBIX YMEHHN M OIBITA
npodecCHOHATBHOMN AeITENbHOCTH

Mertoanka opraHu3ali BHEYpPOUHOH J1eATEIbHOCTH 110 MaTeMaTHUKe U GU3UKe

3HaHus (YMEHUS, BIAJCHUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XO0IUMBI JUIsl U3YyUEeHHUS TUCIUIIIINH/TIPAKTHK:

Beinonnenue 1 3amura BbIITyCKHON KBaJIN()UKAIMOHHON pabOThI

[TonroroBka Kk caue ¥ caya rocy1apCTBEHHOI0 IK3aMEHa

ITpon3BoCTBEHHAs — IPEIAUIIIOMHAs IPAKTHUKA

CoBpeMeHHbIE CpeICTBA OLICHUBAHUS PE3YJIbTaTOB O0YUECHHUS

3 KomnereHunu ody4aromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILTHHBI (MOIYJI51) M IUIAHUPYEMbIe Pe3yJIbTAThI 00y4YeHust

B pesynbrare ocBOeHUS AUCHMILUIAHBI (MOIYJIs) «IIpakTHKyM pEIICHHs OJHUMITHATHBIX
3a/1a4 110 (PU3HUKE» 00YJAIOIIHMIACS JOIKEH 00JIaaTh CIICTYOIIMMHA KOMIICTCHIIUSMU

Kon nanukaTtopa HMHaukaTop TOCTHKEHUS KOMIIETSHITUN

[IK-1 Crocoben peann30BbIBaTh MENArOrMYECKHi MPOIECC C MCMOIb30BAHUEM COBPEMEHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOIHM B OpraHu3alUsaX cpeiHero o011ero oopa3oBaHusl

IK-1.1 OneHuBaeT MeJaroruueckyr0 CUTYalUI0 C TMO3UIUH HEOOXOAMMOCTH H
BO3MOYXHOCTH €€ KOPPEKIIHH

IK-1.2 Pemraer  oOpasoBarenbHble  3aJadydl  HA  OCHOBE  COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIA

IK-1.3 Ocy1miecTBiIsIET KOHTPOJIb PE3YyIbTaTOB U KOPPEKTUPOBKY MEAArOrMYECKOTO
BO3JICUCTBUS

[IK-2 CrnocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJOTHHM pa3pabdaThiBaTh M PEaJTU30BHIBATH
METOINYECKOE 00ecieueHne yueOHbIX (PU3MUECKUX JUCIIAILINH

[K-2.1 AHanu3upyeT akTyalbHBI YpPOBEHb IIOATOTOBKH OOYYaroIUXcsS I10
(buU3nYeCKUM TUCUMIUIMHAM, OIIPEIeNIIeT 30HY UX OJIMKalIero pa3BUTUs

[IK-2.2 Pemaer Ha 0cCHOBE COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH 3a]1a4H 110
IJIAHUPOBAHUIO, Pa3pabOTKe U pean3alMH IPOIPAMM YICOHBIX




dI)I/I3I/I‘~I€CKI/IX JUCHUITIINH

[IK-2.3

OcyuiecTBisieT  KOHTPOJIb
bU3MYECKUM TUCHUILIMHAM

pe3yIbTaToB

o0y4eHus

ydaluxcs

1o




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHull 216 akaa. 4acoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 8,8 akaj. 4acoB:
— ayIUTOpHas — § aKkaJl. 4acoB;
— BHeayutopHas — 0,8 akaji. 4acoB;
— caMmocTosTenbHas padota — 199,4 akas. yacos;
— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;

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

AynutopHas 3 s
KOHTaKTHas pabora E Z ®opma TeKyiero
Paszen/ Tema é (B akaj. yacax) E E{ Bun 3 KOHTPOJIS Kox
e — Z g2 CaMOCTOSITENILHOM | ycIieBaeMOCTH u KOMIICTEHIIH
g 5 pabdoThl IIPOMEKYTOYHOH
Tex. Mab. | mpaKr. z' aTTecTamuu
3aH. 3aH. | O &
1. Mexanuka
TToaroroBka k
TIPaKTUIECKAM Brimonnenue MK-1.1
3aHATHAM IIPOMEKYTOYHON MK-1 2’
ITogroroska KOHTPOJIBHON K-1 3’
1.1 OCcHOBBI KHHEMATHKHU 0,5 0,2 10 JoKJIaaa paboTshI 1o HK-Z.I’
ITogroroska pelIeHuio 3a1ad. HK-Z.Z’
JIEMOHCTpalMoHH | JleMoHcTpaus HK-2..3,
oro SKCIIEPUMEHTA
SKCHEPUMEHTA
IToaroroBka k
TIPaKTUIECKAM Brimonnenue MK-1.1
3aHATHAM IIPOMEKYTOYHON MK-1 2’
ITogroroska KOHTPOJBHON K-1 3’
1.2 OcHOBBI TMHAMHKHU 5 0,2 10 JoKJIaaa paboTshI 1o HK-Z.I’
ITogroroska pEIIeHHIOo 3a1a9 HK-Z.Z’
JIEMOHCTpalMoHH | JleMoHcTpamus HK-2..3,
oro SKCIIEPUMEHTA
SKCHEPUMEHTA
TToaroroBka k
TIPaKTUIECKAM Brimonnenue MK-1 1
3aHATHAM IIPOMEKYTOYHON MK-1 2’
ITogroroska KOHTPOJIBHON MK-1 3’
1.3 3aKoHBI cOXpaHEHHUs 0,2 10 JIOKJIa1a paboTsI 1o HK-Z.I’
ITogroroska pElIeHuIo 3a1ad HK-Z.Z’
JIEMOHCTpalMoHH | JleMoHcTpamus HK-2..3,
oro SKCIIEPUMEHTA
SKCHEPUMEHTA
Hroro no pazaeny 0,5 0,6 30
2. MonexynapHas ¢u3Mka U
TepMOAMHAMHUKA




ITogroroBka k

MPaKTUYCCKUM Berinonnenue TK-1.1
3aHATUSIM MIPOMEXYTOUHOU S
N [K-1.2,
2.1 OCHOBBEI ITogroroska KOHTPOJBHON K-13
MOJIEKYJIIPHO-KHHETUYECKON 0,5 0,2 10 JIOKJIa1a paboTshI 1o K 2'1’
Teopuun ITogroroska pEIIeHHIOo 3a1a4 HK-Z.Z’
JIEMOHCTpalMoHH | JleMoHcTpamus HK-2. 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Tlonroroska x
MPaKTUYCCKUM Brinonnenue TK-1.1
3aHATUSIM MIPOMEXYTOUHOU S
N [K-1.2,
ITogroroska KOHTPOJIBHON
[K-1.3,
2.2 OCHOBBI TEPMOIMHAMUKHA 0,2 10 JIOKJIaa paboTsI 1o K21
ITogroroska pElIeHHIOo 3a1a4 K 2'2’
JIEMOHCTpalMoHH | JleMoHcTpamus HK-2. 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
HWroro no pazneny 0,5 0,4 20
3. DieKkTpoarHaMuUKa
IToaroroBka k
MPaKTUYECKUM Brinonnenue MK-1 1
3aHATHAM MIPOMEKYTOYHOM Y
N [K-1.2,
[Monroroska KOHTPOJIBHOM
IK-1.3,
3.1 DnexTpudeckoe moie 0,5 0,2 7 JIOKIIaja paboTHI 1O K21
[Monroroska pEILIeHHIO 3aa4 HK-Z.Z’
neMoHCcTpauoHH | JleMoHCTparms K 2' 3’
oro JKCIEPUMEHTA ’
JKCIEPUMEHTA
IToaroroBka k
MPaKTUYECKUM Brinonnenue MK-1 1
3aHATUAM MIPOMEKYTOUHOM Y
IToaroroska KOHTPOJILHOM 1IK-1.2,
3.2 3aKkoHBI  IOCTOSHHOTO a P I1K-1.3,
0,2 JIOKJIa1a paboTHI 1O
TOKa IK-2.1,
[ToaroroBka pELICHUIO 3a1a4 MK-2.2
neMoHcTpanoHH | JlemoHCTpamms K 2' 3’
oro JKCIEPUMEHTA ’
JKCIEPUMEHTA
IToaroroBka k
MPaKTUYECKUM Brinonnenue MK-1 1
3aHATHUAM MIPOMEKYTOYHOM Y
N [K-1.2,
[Monroroska KOHTPOJIBHOM
IK-1.3,
3.3 MarunuTHOE TI0JIe 0,2 7 JIOKIIaja paboTHI 1O K21
[MonroroBka pELIeHHIO 3324 HK-Z.Z’
neMoHCcTpanoHH | JleMoHCTpams K 2' 3’
oro JKCIEPUMEHTA ’
JKCIEPUMEHTA
IToaroroBka k
MPaKTUYECKUM Brinonnenue MK-1 1
3aHATHAM MIPOMEKYTOUHOM Y
IToaroroska KOHTPOJILHOM 1IK-1.2,
3.4 DmexkTpuueckuii TOK B A P IIK-1.3,
0,1 7 JIOKJIaz1a paboTHI 1O
pa3iInYHBIX cpenax [K-2.1,
[ToaroroBka pEeLICHUIO 3a1a4 [K-2.2
neMoHcTpanuoHH | JlemoHCTpamms K 2' 3’
oro 9KCIEPUMEHTA ’
JKCIEPUMEHTA
IToaroroBka k
MPaKTUYECKUM Brinonnenue MK-1 1
3aHATHUAM MIPOMEKYTOYHOM Y
IToaroroska KOHTPOJILHOM 1IK-1.2,
3.5 DNeKTpOMarHuTHAS A P IIK-1.3,
0,1 5,8 JOKJIaaa paboTHI 1O
WHITYKIHS I1K-2.1,
[ToaroroBka pEeLICHUIO 3a1a4 MK-2.2
neMoHCcTpauoHH | JleMoHCTparms K 2' 3’
oro 3KCIIEPUMEHTA ’

IKCIICPHMEHTA




Wroro no pazneny 0,5 | | 0,8 | 26,8 |
4. KoneOanus
TloxroroBka x
MPAKTHICCKUM Breimonnenne MK-1 1
3aHATHUAM MIPOMEKYTOUHOM Y
IToaroroska KOHTPOJILHOM MIK-1.2,
4.1 MexaHuueckue A P IK-1.3,
0,5 0,1 11,5 JIOKIaga paboTHI 1O
KoJieOaHUs ¥ BOJTHBI IK-2.1,
[ToaroroBka peLICHUIO 3a1a4 [K-2.2
neMoHCcTpanoHH | JleMoHCTpams HK-2- 3’
oro 9KCIEPUMEHTA ’
JKCIEPUMEHTA
IloxroroBka x
MPAKTHICCKUM Breimonnenue MK-1 1
3aHATHAM MIPOMEKYTOYHOM Y
IToaroroska KOHTPOJILHOM 1IK-1.2,
42 DNeKTPOMarHUTHEIE A P IIK-1.3,
0,1 11,4 JIOKJIaaa paboTHI 1O
KoJieOaHUs ¥ BOJTHBI IK-2.1,
[ToaroroBka peLICHUIO 3a1a4 [K-2.2
neMoHcTpanoHH | JlemoHCTpamms HK-2- 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
Hroro no pazmeny 0,5 0,2 229
HWroro 3a cemectp 2 2 99,7 3a4éT
5. OnTuka
IloxroroBka x
MPAKTHICCKUM Breimonnenne MK-1.1
3aHATHSM MIPOMEXYTOUIHOMN )
IToaroroska KOHTPOJILHOM 1IK-1.2,
5.1 DJeKTpOMarHUTHbIC A P IIK-1.3,
0,3 0,3 19,8 JTOKJIaza paboTHI 1O
BOJIHBI I1K-2.1,
IloaroroBska pELICHUIO 3a1a4 MK-2.2
neMoHcTpanuoHH | JlemoHCTpamms HK-Z- 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
IloxroroBka x
MPAKTHICCKUM Breimonnenue MK-1.1
3aHATHSIM MIPOMEXYTOTHOMN )
N I1K-1.2,
IToaroroska KOHTPOJIBHOM
IIK-1.3,
5.2 I'emeTrpuyeckasi ONTHKa 0,3 0,3 15 JIOKJIaaa paboTHI 1O K21
IToaroroska pEILIeHHIO 3a1a4 HK-Z.Z’
nIeMoHcTpanoHH | JleMoHCTpamms HK-Z- 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
IloxroroBka x
MPAKTHICCKUM Breimonnenue MK-1.1
3aHATHSM MIPOMEXYTOUIHOMN )
N I1K-1.2,
IToxaroroska KOHTPOJIBHOM
IIK-1.3,
5.3 BomHoBas onTuka 0,3 0,3 15 JIOKJIaaa paboTHI 1O K21
IToaroroska pEILIeHHIO 3324 HK-Z.Z’
neMoHCcTpanuoHH | JleMoHCTpams HK-Z- 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
Hroro no pazmeny 0,9 0,9 498
6. KBaHTOBas onTrka
IToaroroBka k
MPaKTUYECKUM Brimonnenune K-1.1
3aHATHAM IIPOMEKYTOYHON Y
IToxroroBka KOHTPOJIBHOM MK-1.2,
6.1 KBaHTbI. TemoBoe A P I1K-1.3,
0,4 0,4 19 JoKiIaaa paboTshI 1o
n3nyuenue. Porospdexr. IK-2.1,
IToaroroska pEIIeHHIOo 3a1a4 K22
JIEMOHCTpAaMOHH | JleMoHCcTparus K 2' 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
HWroro no pazneny 0,4 0,4 19




7. AToM.

IToaroroBka k

MPaKTUYECKUM Brimonnenune K-1.1
3aHATHSM MIPOMEXYTOTIHOMN )
IloaroroBska KOHTPOJIbHOM TK-1.2,
7.1 CrtpoeHue aToma. A P [K-1.3,
61 04 0,4 15 JIoKJIaga paboTHI 1O
CreKTpsl H3ITydeHus] aTOMOB. IK-2.1,
IloaroroBska pEeLICHUIO 3a1a4 MK-2.2
JIEMOHCTpaMOHH | JleMoHCcTpamus HK-Z. 3’
oro JKCIIEpUMEHTA ’
JKCIEPUMEHTA
Hroro no pazmeny 0,4 0,4 15
8. Slnepnas pusnka
IToaroroBka k
MPaKTUYCCKAM Brimonnenune TK-1.1
3aHATHAM IIPOMEKYTOYHON Y
IMoaroroBka KOHTPOJIbHOH IK-1.2,
8.1 Crpoenue simep. Snepubie A P [K-1.3,
61 03 0,3 15,9 JOKJIaaa paboTshI 1o
peaxium. I1K-2.1,
IToaroroska pEIIeHHIOo 3a1a9 K-2.2
JIEMOHCTpalMoHH | JleMoHcTpamus HK-2. 3’
oro SKCIIEPUMEHTA ’
SKCHEPUMEHTA
Wroro no pazneny 0,3 0,3 15,9
Hrtoro 3a cemectp 2 2 99,7 320
3a4eT, 3a4ET C
Hroro mo aucruminHe 4 4 199,4 HCT, 3a1eT

OILICHKOM




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B xone npaktudeckux 3aHATHI, KpoMe TPaJULUOHHOTO O0BSCHEHUS IIPENoAAaBaTEIeM y
JOCKH, UCIOJb3YETCs OIEepeKarollas caMOCTOsTeIbHas padoTa CTYAEHTOB, KOTJAa UM 3apaHee
pa3faroTcs OTAENbHbIE 3aJjaud, B KOTOPBIX OHHU JOJDKHBI Pa300paThCsl CaMOCTOSATENIBHO U
OOBSICHAT, MX pemeHue rpymme. Kpome TOro, mpakTHUKyeTcss mnpobieMHoe oOydeHue,
pa3BUBAIOLLIEE UCCIEAOBATEIIBCKUE HABBIKA CTYICHTOB U MO3BOJIAIOIIEE UM I10J PYKOBOACTBOM
npenoaaBaTesis HAWTU MyTH PELICHUS 3a/1a4U WIN POOIIEMBI.

CemuHapcKue 3aHATUS BKJIIOYAIOT B ce0s Takue METOoAbl OOyueHus, Kak ydyeOHas
JIMICKYCCHSI, B XOZIe KOTOPO# CTY/IEHTHI H3JIaraloT CBOE€ MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobiueMy, 3BpuUcTHUecKas Oecesia, CTUMYJIUPYIOIIas KOJUIEKTUBHOE MBIIIJICHHME U COBMECTHBIIN
MIOWCK OTBETa Ha c(hOPMYITUPOBAHHBII BOIPOC WIIK 33/1a4y, a TAK)KEe HHIUBUIYyaJIbHOE 00y4eHNE,
KOTJla CTy/IEHTaM BBIJAIOTCS 331aHUs C yU€TOM MX WHAUBUYaIbHBIX OCOOCHHOCTEH.

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

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

8 YueOHo-MeTOAMYecKOe M MHPOPMAILHOHHOE O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHoBHas qUTEpPaTypa:

Cagenbes, 1. B. C6opHUK BOnpOCOB U 3a7a4 1o o0miel (pusuke : yuebHoe nocodue / U.
B. CaBenbeB. — 5-e m3a. — Cankrt-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. ITOJIB30BATEICH.

®wusuka. YriryOJieHHBIH Kypc ¢ peleHus My 1 ykazanusimu. EI'D, onuMnuazsl, 5K3aMeHbI
B By3 : yueOHoe mocobue / E. A. Bummnskosa, B. A. Makapos, E. b. Uepenenkas, C. C.
Yecnokos ; 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 :
anekTpoHHsldi. - URL: https://znanium.com/catalog/product/1200602 (mata oOpamieHus:
24.05.2021). — Pexxum nocTvria: 1o moJmmicKe

0) JlonoJiHuTE/IbHAA JINTEpPAaTypa:

[Ikomna B "KBanTe : COOpHUK Hay4HBIX TPyHOB / 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 : 3J€KTPOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHast cuctema. — URL: https://e.lanbook.com/book/92698 (nmata
oOpamenusi: 24.05.2021). — Pesxxum gocTyma: 171 aBTOpU3. TOIB30BATENCH.

CkonmpoBarts B Oydep

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

Ikona B "KBanrte". ®duszmka : cOOpHMK HAy4yHBIX TpyAoB / cocraButenu B. A.
Tuxomuposa, A. 1. Yepnoynan. — Mocksa : MIIHMO, [0. r.]. — Yacts 3 : [Ipunoxenue k
xypHaiay "Ksant" Ne 4/2016 — 2016. — 232 c. — ISBN 978-5-4439-1106-9. — TekcrT :
JIEKTPOHHBIH // JIaHb : 3IeKTpoHHO-OnOMoTeuHas cucrema. — URL:



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

B) MeToan4yecKue yKazaHus:

[xonpabIe omummnuaabl CIIOIY. ®@usnka 2019 : yueOHO-MeTOIUYIECKOE TTOCOOHE / TIO]T
pen. A. C. XKXyxkosa. - Cankr-IlerepOypr : CII6I'Y, 2019. - 194 c. - ISBN 978-5-288-05969-8. -
Texkcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1243902 (ngara oOpateHus:
24.05.2021). — Pexxum ocTyna: 1o noAmucke.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrnieueHue

Haumenosanue 110 Ne noroBopa CpoK el CcTBUS JTUIIEH3UU

7Zip CBOOOIHO 0eCCPOUHO

IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HasBanue kypca Ccblika
OnexTpoHHbIe pecypcebl Oubnuorexku MI'TY uwm. |https://magtu.informsystema.ru/Marc.html?
I".1. HocoBa locale=ru
Hanmmonanbuas

uHdopmanmonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuili MHIEKC HAYYHOI'O IITMUTUPOBAHUSA
OnexTpoHHas 0a3a NEPUOAMYECKUX HU3TAHUN
East View Information Services, OO0 «MIBUC»

9 MaTepuajbHO-TEXHHUYECKOe o0ecneueHne JNCIUIINHBI (MOIYJIS)

https://dlib.eastview.com/

MaTepI/IaHBHO—TeXHI/I‘IeCKOG obecneyenne JUCHUITIIINHBI BKIIFOYACT:

Y4eOHble ayquTOpUM JUIS TPOBEACHHS NPAKTHUECKUX 3aHITHH, TPYNIOBBIX U
WHIUBUTyaJIbHBIX KOHCYJIbTAIlMN, TEKYIIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTECTAI[MU: JOCKa,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPAH.

[TomemeHus 17151 CAMOCTOSATEIBLHOU PA0OTHI 00YJAIOIIMXCS: TICPCOHATBHBIC KOMITBIOTEPHI
¢ maketoM MS Office, Beixomom B MHTepHET W C [JOCTYIOM B D3JIEKTPOHHYIO
UH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA



Ipunoxenne 1. YueOHO-MeTOAHYECKOE 00ecIIeYeHHE CAMOCTOATEIbHON padoThl
o0yuyaumuxcs
[To mucruruinne «IIpakTukym peuieHus OJMMIINAIHBIX 33724 10 (PU3UKe» MPeayCMOTpEeHa
ayJIMTOpHAs M BHEAYAUTOPHAsI CAMOCTOSATEIbHAs paboTa 00y4YaronXcs.

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

Ilpumepnuie ayoumopnvie konmpovHsie pavomot (AKP):

9 cemecTp

KontpoabHas padora Ne 1 «®u3nveckue 0CHOBbI MEXaHUKID)

3aganue 1. Paguyc-BeKTOp YaCTULIBI ONIPEAEIAETCS BBIPAKEHUEM 7 =313 +41° ] + 7k,Tne i,j,k
- equHUYHbIE BekTOopa ocel X, Y, Z. Beruucnute: 1) myTh S, mpoiIeHHbBIN YacTHUIICH 3a IepBbIe

10c, 2) moaynb nepemernieHus Ar 3a Toxe Bpems, 3) yckopenue yactuibl. Otet: S=500M,
Ar=500m, a=10 m/c?.

3aganue 2. Kosneco BpaiiaeTcss BOKpYT HEMOABHKHOM OCH TakK, YTO YroJl MOBOPOTA 3aBUCHUT OT
BPCMCHH I10 3aKOHY ¢ =10+20 ¢-2 ¢*. Haiitu: 1) cpesiHee 3Ha4CHUE YIIIOBON CKOPOCTH (@) 32

POMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YII0BOE YCKOPSHHE B MOMEHT OCTaHOBKH
KoJieca; 3) MOJIHOE YCKOPEHHUE TOYKH, Haxosmiencs: Ha pacctosHuu 0,1M OT ocu BpalieHus
1 MoMenTa Bpemenu t=4 ¢. Otser: 10 pan/c; -4 pan/c?; 1,65 m/c?.

3apanue 3. [1o ropu30HTATBHON MOBEPXHOCTH ABUIKETCS TEJIO MACCOM M=2 KT O] ACHCTBUEM
cuiel F=8 H, nanpasiennoi nox yriom 0=60° k ropusonty. Haiiti paccrosHue, KOTOpoe
MPOIILIO TEJIO0, €CIIA €r0 CKOPOCTh YBEIMUUIACh € 3 10 5 M/c, a KOA(h(DULIUEHT TPEHUS MEXTY
TEJIOM M NOBEepXHOCThIO paBeH u=0,1.01BeT: 5,9 m.

3ananme 4. [llap Mmaccoii m;=5 Kr IBHKETCS CO CKOPOCThIO V= 1 M/C M CTaIKMBAETCS C
MOKOSUIUMCS IapoM Maccoil mp=2 Kr. Onpeaenure CKOpoCTH 1IapoB Ioclie yaapa. Y aap
CUMTATh YIPYTUM, MPSMBIM U LeHTpaibHbiM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme S. YpapHenue KoneOaHui TOYKM UMEET BUIL: x=4 cosolt+7) ,TA€ A=0,02 M, 0= cl,

1 =0,2 c¢. Onpenenuts nepuo, HadaubHyI0 $azy KoiedaHuil TOUKH U €€ YCKOPEeHHE B MOMEHT
Bpemenu 1 c. OtBetr: T=2 c; ©0=0,27 pan; a =0,16 m/c?.

KonTpoabHas padora Ne 2 «Cratuctuyeckasi pusnka u TepMOIMHAMHUKA)



3aganue 1. Haiigute 1uist ra3000pa3Horo a3ora TeMieparypy, Ipu KOTOPOil CKOPOCTAM MOJIEKYIT
vi =300 m/c u v2 = 600 M/C COOTBETCTBYIOT OJJMHAKOBBIC 3HaUCHUS HYHKIIUN pACIIPEICICHUS

Maxcsenna f(V). Otser: 7 _ M5 =V7) 4100
akIn(V, /V,)

3aganue 2. VieanbHblii 1ByXaTOMHBIA Ta3 00beMoM 5 i1 u gasienreM 10° [1a nzoxopudecku
Harpesnu, B pe3yJbTaTe Yero CpeaHssi KHHETHUeCKasi SHEPTUs €ro MOJIEKYJ YBEJIUYUIach OT
0,0796 3B 1o 0,0923 5B. Ha ckosbko npu ’TOM U3MEHUTHCS J1aBlieHne raza? B nanpHeiiem ra3
M30TEPMHUYECKU PACIIMPUIIN 0 HaYaIbHOTO aaBiieHus. OnpeneauTe o0beM ra3a B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(HGUIMESHT TETUTOMPOBOIHOCTH A a30Ta, €CIIU KOIPPUITUCHT
JUHAMHYECKOHN BS3KOCTHU 1) ISl HETO MpH Tex ke ycnoBusix paBeH 10 mxlIla-c. OtBer: A=7,42
mBT1/™M-K.

3ananme 4. 12 r a30Ta HAXOATCA B 3aKPHITOM cocyjie 00bemoM 2 i1 ripu Temneparype 10°C.
[Tocsie HAarpeBaHus JaBJIeHUE B cocyie cTaio pasHo 10*mMm.pr.ct. Kakoe KoanuecTBo Terma
ObLIO COOOIIEHO Ta3y npu HarpeBanuu? Otser: 4,1-10° k.

3aganue 5. Cmemanu Bogy Maccoil mi=5kr npu temneparype T1=280 K ¢ Bogoit maccoit
me=8kr npu Temneparype T> =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmenenue AS
SHTpPONUH, poucxosmiee nmpu cmemmuBanuu.  Otet: 323 K; 0,3 xx/K.

KoutposbHas padora Ne 3 «D1eKTpH4ecTBO U MarHeTU3M»

3apanme 1. DnekTpuueckoe nojie co3nano AByms 3apsagamu =10 HKinu  qx=-20 uKu,
HaxoAsmuMucs Ha pacctosauu d=20 cm apyr ot Apyra. OnpenenuTs HanpsKEHHOCTD OIS B
TOUYKe A, yIaJI€HHOM OT IIEpBOro 3apsaa Ha paccrosiHue r1=30 cM 1 OT BTOporo Ha 12=50 cM.
Paccuurars paboTy, KOTOPYIO HEOOXOAUMO COBEPIIUTH, YTOOBI TIEPEHECTH TOUCUHBIN 3apsi]
q0=5-10"* Ki1 u3 TOYKHM HaXOAAIIUIiCS MOCEPENUHE MEXKIY 3apsaaMu B Touky A. OTser:
280B/m, 0,42 JTx.

3aganue 2. ViMeeTcs npeqHa3HaueHHbIN 1711 U3MEPEHUSI pa3HOCTH MOoTeHuanos 10 30 B
BOJIBTMETp conpoTuBieHueM 2 kOm, kotoporo paszaeneHa Ha 150 nenenunii. Kakoe
COIIPOTHUBIICHUE HAJO B3ATh M KaK €r0 BKIIOYHUTH, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO
M3MEPUTH PA3HOCTh MOTEHIMANIOB /10 75 B? Kak u3mMeHuTCSs Ipu 3TOM 11€Ha JCICHUS
BosnbTMeTpa? OteeT: 3 kOM, 0,5 B/nexn.

3ananme 3. [1o mpoBos0YHON paMKke UMEOIEH (popMy MPaBHILHOTO MIECTHYTOJIBHUAKA, 1T
TOK crioit [=2 A. Ilpu 3TOM B LIEHTpE paMKH 00pa3yeTcsi MAarHUTHOE T10JIE€ C HAPSKEHHOCTHIO
33 A/m. HaiiTu anmuHy npoBOJIOKH, U3 KOTOPOil caenana pamka. Oteet: /=0,2 M.

3ananmue 4. [IpoBoasias paMka MoMeIieHa B OJHOPOAHOE MarHUTHOE 1OJIe C HHAYKIHei B =
0,1 Tu. III0CKOCTh PAMKH COCTABIISET ¢ HAIPABIEHUEM MArHUTHOIO moyist  yroa ¢ = 30°.
[Tnomans pamku S = 20 cm?, conporusienne R = 0,1 OM. MaruuTHOE 1oJjie paBHOMEPHO
yMeHbIaeTcs 10 Hys 3a Bpems At=0,1 c. Onpenenure: a) cpeHee 3HAUCHUE 3.]1.C. UHIYKIIHH,



BO3HUKAIOIIEH B paMKe; 0) CHIIy MHIyKIIMOHHOTO TOKA; B) 3aps/l, KOTOPBII MPOTEUYET 10 paMKe
3a BpeMs yMenblieHus nojs. Oteer: 1 MB; 10 MA; 107 Ko

3ananme 5. ConeHounsi ¢ UHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM cornpoTuBieHrueM R=44 Om
MOJKIIIOYMIIM K UCTOUYHUKY TTOCTOSTHHOTO HanpsikeHus Uo, a 3aTeM K TeHepaTopy
CUHYCOMIAJIbHOTO HAIPsHKEHUA ¢ AecTByronmM 3HaueHneM Hanpspkenus: U=Uo. [1pu kaxoii
4acTOTE TeHEePaTOpa MOIHOCTh, TOTPEOIIsIeMast COJICHOUIOM, OyJIeT B 5 pa3 MCHbIIIE, YeM B
nepsoM cirydae? Otser: v=2 k[ 1.

10 cemecTp

Kounrtposabnas padora Ne 4 «Onruka»

3ananme 1. B onbite FOHra Ha myT 01HOro U3 UHTEPHEPUPYIOIIUX Jydel moMenianach TOHKasl
CTEKJISIHHAs IIJIACTUHKA, BCJIEICTBUE YETO LIEHTpalbHas CBETIasl 10JI0CAa CMEIalach B
M0JIO’KEHUE TIEPBOHAYAIILHO 3aHATOE MATON CBETJION MOJIO0COM(HE cuuTas LeHTpaiabHOM). Jlyu
[aJaeT Ha IUIACTUHKY NepneHaAuKyIspHo. [lokasarens npenomienus mwiactuHku n=1,5. Jlnuna
BOJIHBI cBeTa  A=6-107 M. Kakosa Tonmuna ruiactuaku? OTBET: 6 MKM.

3ananmue 2. benblii cBeT MagaeT HOPMAIbLHO HA MOBEPXHOCTH CTEKJISTHHOM TUIACTUHKHU TOJIITUHOMN
d=0,4 mxm, Haxopsmieics B Bo3ayxe. [lokazaTens npenomiienus crekia ne~1,5. Onpexnenure: a)
TEOMETPUUECKYIO U ONTUYECKYIO0 PA3HOCTh X0/1a MHTEP(EPUPYIOLTUX JTydeil B MPOXOAIIIEM
cBeTe, 0) TMHBI BOJIH, MHTEHCUBHOCTH KOTOPBIX OCIA0JIIeTCS MOCTIE MPOXOKIACHUS TIJIAaCTUHKH.
CuuTaTh, 4TO BUIUMAS YaCTh CIIEKTpPa JISKUT B HHTEepBaJie 1JUH BOJIH OT 0,4 1o 0,7 MxM. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.

3aganue 3. Ha qudpakironHyo peneTky HopMaibHO NajaeT my4yok cBeTa. KpacHas nunHus ¢
JUIMHO#M BOJIHBI A=630 HM BHIIHA B CIIEKTPE TPETHErO MopsiaKa noj yriaom ¢=71°, Kakas
CHEKTpalibHAs JIMHUS BUIHA TI0J] 3TUM K€ YTJIOM B CIIEKTpE 4eTBEepTOro nopsaaka? Yemy paBHa
nocTosiHHas pewmeTku? CKOJIbKO BCEro KpaCHbIX MaKCUMYMOB J1aeT 3Ta pemrerka? OTet: 473 HM;
2 MKM, 7.

3aganue 4. J[Ba monspu3aTopa pacroyioKeHbI TaK, YTO YroJl MEXY UX IUIOCKOCTSIMHU
nponyckanus pased  25°. Onpenenurts, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTD
€CTECTBEHHOI'0 CBETA MPHU MPOXOXKACHHUH: 1) uepe3 ouH (TEpBbIii) oJIsipu3aTop, 2) 4yepe3 oda
nonspuzaropa. KoaddummenT nmornomienus ceera B noisipuzarope pasen 0,08. Otser: 2,17;
2,88.

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



KontpoabHas padora Ne S «KKBanroBasi pusznka»

3ananme 1. YepHoe Teno umeet temmnepatrypy 3 kK. [Ipu oxnaxkaenun tena AjMHa BOJTHBL,
MPUXOAIIASACS Ha MAKCUMYM U3Ty4aTellbHOM cIocOOHOCTH, M3MeHMIach Ha 8 MKM. Jlo kakoii
TeMIiepaTypsl oxiaawiock Teno? Oreer: 323K.

3aganue 2. DnekTpoH o0nanaer kuHernuecko sHeprueit 30 sB. Onpenenuts 1eOpoitIeBCKyIO
JUIMHY BOJIHBI 3JIEKTpOHA. BO CKOBKO  pa3 U3MEHUTCS 3Ta JUIMHA BOJHBI, €CIM KMHETHYECKast
sHeprus ymenbmutes Ha 20%? Otser: 2,2:10710m; 1,12.

3aganue 3. [Ipy IBMKEHUU YaCTHIIBI BJIOJb OCH X CKOPOCTh €€ MOKET OBITh OIpeIeIcHa C
TOYHOCTHIO (01mMOKOI) 10 1 cm/c. HaliTu HeonpeieneHHOCTh KOOPAMHATHI, €CJIM YacTUIIeH
aisercs: 1) a1ekTpoH, 2) npobunka maccoii 0,1r. Otser: 0,01m; 1028,

3aganue 4. Yactuia HaxoaAUTCs B OECKOHEYHO IIyOOKOH OJTHOMEpPHOM MOTEHIIMATLHON UMest
MUHUMAaJIbHYIO SHepruto. KakoBa BepoATHOCTh OOHAPYKEHUS YaCTULIBI B CPEAHEN TPETU SIMBI?
Otser: 0,609.

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

KonTpoabnas padora Ne 6 «®Pusuka sapa u 3JieMeHTAPHBIX YACTHID)

3ananue 1. [lepBoHayaibHas Macca H30TONA UPUIUS ;[ PaBHA M = 5 T, EPHOJ

nonypacnazaa 75 cyrok. Onpesenure, CKOJIBKO SAep pacnageTcs 3a 1 ceKyH/y B 9TOM IIpernapare.
CKOJIbKO aTOMOB 3TOI'0 Ipenapara ocTaHeTcs yepe3 30 CyTOK M BO CKOJIBKO Pa3 H3MEHHUTCS
aKTHBHOCTB IIpemnapara 3a 51o Bpems? Otsert: 1,67-10%%; 1,2-10%2; 1,32.

3aganue 2. Snpo 6epurus-7 f-pagunoaktuBHO 1o cxeme K-3axBara. 3anucats peaknuio. Kakue
YaCTHUIIBI IPU 3TOM 00Pa30BaIUCh?

3ananme 3. HelitpuHHOE H3ITydeHHE 3BE3/1bI MOKET BOSHUKHYTH 33 CUET OOBEIMHEHUS IBYX
IPOTOHOB ¢ 00pa3oBaHMEM JeHTOHA. 3anuiuTe peakuuto. Kakue yactuiisl eme o0pas3yroTcs B
3TOM peakiuu?

3ananme 4. Haiitu sHEepruro cBs3M sapa, KOTOPOE UMEET OJMHAKOBOE YHUCIIO MPOTOHOB U
HEHUTPOHOB U PaJNyC, B MOJITOPA pa3a MEHbIIUHN paauyca sapa 47 . Oteer: *Be, 56, 5 MaB.

3aganue 5. 13 nepBoHauanbHO CBOOOAHBIX IPOTOHOB U HEUTPOHOB 00pazyeTCs sAPO
yraepona-12. Kakast sHeprust mpu 3ToM BBIIETSETCS, KaKk OHa Ha3biBaeTcsi? Ecnu
CHUHTE3UPOBATh TaKUM 00pa3oM 1 r yriepona, TO CKOJIBKO BCETO BBIACIUTCS IPU ITOM SHEPTUU?
Kakxomy xonmuectBy HedTH 3Ta sHEprus skBuBasienTHa? OtBet: 92,4 MaB; 740 I'/Ixk; 16 T.



BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta o6yqa}0m1/1xc;1 BKJIFOYAET B ceO4: HU3YUYCHUC
JIMTCPATYPBI 10 COOTBETCTBYIOLICMY pPa3/ICily, pCHICHUC HHAUBUAYAJIbHBIX JOMAIIHUX 3a/1a4.

Ilpumepnuie unousudyanvuvie oomauwinue 3aoanusn (U/13)

9 cemecTp

3apauya Ne 1 «KnHemaTnka nNocTynaTeJbHOr0 M BPAlaTeJIbHOI0 IBUKEHUSD)

Touka JBMKETCS O OKPYKHOCTH pauycoM 4 M 1o 3akony S = A+ B’ rne S — npoiiaeHHbIi
nyth, A=8 M, B=2 M/c?, t- Bpems. OnpenennTh, B KAKOH MOMEHT BPEMEHH HOPMAJIbHOE
yCKOpeHue paBHO 2 M/c?. HaliTu cKOpPOCTh, TAHI€HIUATIBHOE U MOJIHOE YCKOPEHUE TOUKH B OTOT
MOMEHT BpEMEHU

3apaua Ne 2 «/[MHAMKMKA NOCTYNATEJIBbHOIO ABHKEHUS»

Ha 0601 MmaxoBuka muameTpom 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPUBSI3aH I'Py3 C
Maccoit 2 kr. OnpeaenuTbh MOMEHT UHEPIIMKA MaxOBHUKa, €CJIM OH BPalasiChb PABHOYCKOPEHHO IO/
NeiCTBUEM Tpy3a, 3a Bpems t=3c¢ nmpuoOpen YriioByr CKOpOCTh 9 paj/c.

3agaua Ne 3 «/IlnHaMKuKa BpamiaTeIbHOI0 ABUKEHH S

Ha Bain B Buie IMJIMHpA ¢ TOPU30HTAIILHON OChIO BpAIICHUS HAMOTaHa HEBECOMasi HUTh, K
KOHITy ee IpUKperuieH rpy3. Kakyio yrioByto ckopocTs OyAeT UMETh Baj CIyCTs 2¢ TOCTe
Hayasla JBUKEHUs rpy3a, eciii Macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 kr,
JEHCTBUEM CHJI TPEHUS Ha JIBIIKYIITUECS Tella MOKHO MpeHeOpeyh

3amaua Ne 4 «3aKoHbBI COXpaHeHHSI B MEXaHUKe»

JIBa MasbIx 10 pa3mepy rpy3a maccamu mi=10 Kr 1 mpy=15 Kr moBemeHbl Ha HUTSIX
OJIMHAKOBOM JUTMHBI L=2 M B 0/1HOI TOYKE U COIPUKACAIOTCS MEXAY co00il. MeHbLIMii rpy3 ObLI
oTkjIoHeH Ha yroi 0=60° u ormymien. Onpeaenure BLICOTY, Ha KOTOPYIO MIOJHUMYTCS 00a rpy3a
nocie abCoNIOTHO HEYIIPYTOTO yaapa



3amaua Ne 5 «MexaHH4YecKHe KOJIEOAHHI»

[epuon 3aryxaromux konebanuii paseH T = 4¢, norapudmudecknii AeKpeMeHT 3atyxanus 1,6;
HauvanbHas ¢a3za paHa 0. Cmenienne TOYku B MOMEHT T1/4 paBHo 4,5 cMm. HanucaTs ypaBHeHHE
KOJICOAHUH B TOCTPOUTH rpauK B Ipeenax TpEX MepruoIoB

3amaua Ne 6 «Pe1iTHBHCTCKASI MEXaHHKA»

B J'Ia60paTOpHOI7I CUCTEMC OTCUCTA OJHA U3 ABYX OAWMHAKOBLIX YaCTHUILI C Maccou mo IIOKOUTCA,
Apyras ABUXKETCSA CO CKOPOCTBIO V:0,8C I10 HAITPaBJICHUIO K MOKOSIIEICS YacTHIIE. Onpez(eJmTe
PCIKITUBUCTCKYIO MACCy ,I[BH)KyH.ICﬁCH YaCTULIBI B J'Ia60paTOpHOI7I CHUCTEMC OTCUCTA U €€
KHHCTUYCCKYIO DHCPIrUIO

3amaya Ne 7 «MKT. Cratuctuueckasi pusuka

B cocyne o6bemom 20 11 HaXOUTCsI CMeCh BOAOPO/a U refins 1o AaBieHueM 2 at™. Oommas
Macca cMecH S T. I3BeCTHO, 4TO CpeHss KWHETUIeCKAast SHEPTUs MOCTYIMATeILHOTO JIBHYKECHUS
MOJIeKyJ1 cMecu ra3oB paBHa 0,038 5B. Bo ckoyIbKO pa3 OTIMYAIOTCS MAaCChl BOJIOPO/IA U TN B
cmecu?

3amaua Ne 8 «AgeabHBIN ra3»

3 MOJIS a30Ta IIOTHOCTHIO Pp=1,25Kr/M? H30XOPHO HArPENIHM TaK, YTO €0 JAABICHUE M3MEHUIACH C
1,1-10°I1a mo 1,6-10°I1a, a 3aTeM n300apHO CKaJIH J0 MEPBOHAYATBHOM TEMIIEPATYPHI.
Onpenenure TeMIEPaTyphl B KAXKIOM U3 TPEX ONMUCAHHBIX COCTOSHUN M KOHEUHBI 00BEM Ta3a.
N3obpasure rpaduku 3TUX NpoieccoB B koopaunarax P-T

3amaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMHUKID)

B pesynbpTare nzorepmMudeckoro pacmupenus azora maccod m=0.2xkrnpu temrneparype T=280 K
o0BeM ero yBennunBaercs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEpILICHHYIO Ta30M IpH
pacuupenns; 2) usmenenne AU BHyTpeHHeH Hepruu; 3) KOJIMYECTBO TEIJIOTH Q, MOJIyueHHOe
ra3om



3amaya Ne 10 «Bropoe Ha4a/10 TEepMOAMHAMUKHN

Kycoxk napna maccoit m =200r, B3aThIid ipu Temiieparype t; = -10C°, 6p11 HarpeT 10
temmeparypsl t; =0C° u paciuiaBiieH, mocjie yero oopa3zoBaBIasicst Boga OblIa Harpera Jao
temneparypsl t3= 10C°. Onpeaenuts n3MeHeHUE AS SHTPONUU B X0/1€ YKa3aHHBIX IIPOLIECCOB.

3amaua Ne 11 «uiekTpocTaTuka

DIeKTpuyecKoe mosie co3nano aAByms 3apsaamu q1=10 aKi u qx=-20 uKun, Haxoasiimumucs Ha
paccrosiuuu d=20 cM apyr oT apyra. OnpenenuTs HaNpsKEHHOCTh MOJIs B TOUKE A, ylaneHHOM
OT TMepBoOro 3apsaa Ha paccrosinue 11=30 cM u oT BToporo Ha 12=50 cm. Paccuurars paboty,
KOTOPYIO HEOOXOMMO COBEPILMTH, YTOOBI IEPEHECTH TOYEUHBIH 3aps qo=5-10"* Kit u3 Touku
HAXOSAIIUNCS TOCePEANHE MEXKTY 3apsilaMU B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIH 3JIEKTPUYECKHI TOK»

Ha puc. 3.1. £=1,0 B, £=2,0 B, &=3,0 B, r1=1,0 Om, 12=0,5 Om, 13=1/3 Om, R1=1,0 Om, R3=1/3
Owm. Onpenenute: 1) cuiibl TOKa BO BCEX y4acTKax LIEMNH; 2) TEIUIOBYIO MOILIIHOCTb, KOTOpast
BBIJICIISIETCS] HA CONPOTHBIICHUH R3.

3,73

nr 31

3agaua Ne 13 «DuiekTpoMarHeTusm»

ITo 1ByM O6eCKOHEYHO AJTMHHBIM MPSMBIM MapajlIeIbHBIM IPOBOAAM, HAXOSAIIMUMCS Ha
paccrosiaun R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A



OJIMHAKOBOTO HampapieHus. OnpeaenuTe MarHUTHYIO MHIYKIMIO 110Jis1 B, co3gaBaeMoro Tokamu
B TOYKaX, JIKAIMX HA OIPIMOM, coeAMHAIOMMUX 00a poBoja, eciau: 1) Touka C J1exxuT Ha
paccrosinuu 11=2,0 cM JIeBee JIEBOro MpoBoa; 2) Touka J| JeXuT Ha paccTosiHUU 12=3,0 cM
IpaBee MpaBoro npoBoja; 3) Touka G exUT Ha paccTossHUM 13=4,0 cM IpaBee JIEBOro IpOBO/A.

3amaua Ne 14 «diiekTpoMarHeTusm»

DnekTpoH, yckopeHHbll Hanpsbkenrnem U=200 B, BineTaer B 0lHOPOAHOE MarHUTHOE I10JIE C
unayknued B=0,7-10 T nepneHanKyISapHO CHIOBBIM JIMHUAM. HaiiT paaunyc OKpy»XHOCTH,
110 KOTOPOM IBUYKETCS 2JIEKTPOH B MAarHUTHOM I10JI€ U nIepuoz ero BpameHus. Otset: R=0,68 M;
T=5,1-10"c.

3agaua Ne 15 «QuekTpoMarHuTHast HHIYKIUS»

[TpoBoasIIMi TUIOCKHIA KOHTYP, HMEIOLIHH (hopMy OKpykHOCTH paguyca r = 0,05 M moMeIieH B
OJTHOPOJTHOE MarHUTHOE TOJIE TaK, YTO JMHUU MAarHUTHON MHAYKIIUH TTOJISI HATIPABJICHBI
NEePIEeHIUKYIAPHO MII0CKOCTH KOHTYpa. ConpoTuBienue koutypa R =5 OM. MaruuTtHas
WHAYKIHS MeHseTcs 1o 3akony B = kt, rne k = 0,2 Ti/c. Onpenenwure: a) 3.71.C. UHAYKIIHH,
BO3HUKAOIIYIO B TOM KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBI MPOTEUYET 110
KOHTYpY 3@ IEPBbIC 5 CEKYH/I U3MEHCHHS TOJISI.

10 cemecTp

3apauya Ne 16 «AnTepdepeHuns cBeTra 0T TOYEYHBIX HCTOYHHUKOB)

B onwire FOHra Ha myTH 0IHOTO U3 UHTEP(HEPUPYIOIINX JTYICH MOMENIaIach TOHKAs CTEKIITHHAS
MJIACTUHKA, BCIIEACTBUE YETO IIEHTPAJIbHAS CBETJIAs M0JI0CA CMEINAJIACh B MOJI0KEHUE
MEepBOHAYAJILHO 3aHITOE MATOM CBETIION MOJOCOU(HE cUnTas IeHTpaibHOM). JIyd maiaer Ha
IUTACTUHKY NeprieHauKysipHo. [loka3zaTens npenominenus miacTuHku n=1,5. J[arHa BOIHBI
A=6-10"7 m. KakoBa TOJIIIMHA MJIACTUHKHU?

3apaua Ne 17 «AuTepdepeHuns cBeTa B TOHKHX MJIEHKAX)

HHOCKOHapaJ'IJ'IGJ'IBHaH CTCKJIIsIHHAaA IJI1aCTUHKaA TOJ'IH.IHHOﬁ d:1,2 MKM H C I10Ka3aTCJICM
IMPCIIOMJICHHUA HCTZI,S NnoMemeHa MCXKAy ABYyMs CpCAaMu C IOKa3aTCIIsIMU IIPCJIOMIJICHUSA N1 U Na.



Csert ¢ anuHoM BoHBI A=0,6 MKM MaJaeT HOpMaabHO Ha IUTACTUHKY. OnpeaenuTe ONTHYECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAKCHHBIX OT BEpXHEH U HUKHEH TTOBEPXHOCTEH TUIACTHHKHU U
OTIpeICITUTE, YCUIICHNE WIIH OCJIa0JIeHNe MHTCHCUBHOCTH IPOMCXOIUT TPU HHTEpDEepeHITNH B
CIEAYIONINX CIIydasx: a) ni<n<nz; 0) ni<n>np

3anaua Ne 18 «/Indpakuus Ppeness»

Haiinure pagnycel nepBbIx Tpex 30H OpeHeirs Ui IUI0CKOW BOJIHBI, €CJIU PACCTOSHUE OT
BOJIHOBOM MOBEPXHOCTHU 710 TOUKH HaOmoaeHus 1 M. Jlnmuna BoaHbl A=500 HM.

3apaua Ne 19 «Iludppaxuus Ppaynrodepa»

Haiiti HanOonbIIMiA MOPSAIOK CHEKTPa JJIS KEITOW JTUHUN HATPHS C IJTMHOM BOJHBI A=589 HM,
ecJIi ocTosiHHas AudpakunoHHoM pemeTku d=2 MkM. CKOJIBKO BCETO MaKCUMYMOB JIaeT 3Ta
pemerka? [Tox kakum yriom ¢ HaOII0aeTCs MOCIETHUI MaKCUMyM?

3agaua Ne 20 «Ilonsspusanus cBeTa»

Vros MeKLy TIIOCKOCTSMH NPOIYCKaHus ABYX mojispusaropos pased 50°. EctrecTBeHHbIN CBET,
MIPOXO/Isl Uepe3 TaKyko cUCcTeMy, ociadisiercs B 8 pa3. [IpeneOperas nmorepsiMu cBeTa npu
OTPaKCHHH, OTIPEACITUTH KOIPPHUIIMCHT MOTIIOMECHHUS CBETA B IMOJISIPU3ATOPAX

3apauya Ne 21 «@orto3dgdexr»

OnpenenuTh HAMMEHBIINNA 33JIePKUBAIONINI MOTSHITUA, HEOOXOAMMBIH IS TPEeKpaIIeHUs
IMHCCUU C IOBEPXHOCTH (POTOKATO/IA, €CIH OH OCBEIIACTCS U3IYYCHUEM C JJIMHOW  BOJIHBI
0,4 MkMm, a KpacHas rpaHulIa JUIsl MaTeprana karoaa pasaa 0,67 MKM

3apaua Ne 22 «TensioBoe n3nydeHmne»



Yepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckomibko pa3 yBenuuunach ooias
TEIUIOBas PHEPrus, u3nydyaeMas TenoM? Ha ckolbko M3MeHuIach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUH U3ITYYCHUS U CIIEKTPATIbHBIN COCTAaB U3ITydeHUs?

3apaua Ne 23 «I¢pdext Komnronay»

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

3amaua Ne 24 «3J1eMeHTHI KBAHTOBOH MEXaHUKH)

HpI/I JABUXCHHUM YaCTHIIBbI BAOJIb OCH X CKOPOCTb €€ MOXKCT OBITh ornpeaciicHa ¢ TOYHOCTBIO

(ommbOko#i) g0 1 cM/c. HaiiTi HeompeneIeHHOCTh KOOPIMHATBI, €CITM YacTUIICH sSBisieTcs: 1)
AJIEKTPOH, 2) apoduHka maccoit 0,1r

3amaua Ne 25 «HacTuna B NOTEHIHAJILHOH IMe»

CoOcTBeHHas (bYHKI_II/IH, OIMHChIBaromasa COCTOAHNEC MUKPOYACTULIBI B OECKOHEYHO I‘J'Iy6OKOI71

. m
. . v, (x)=Csin—x
HNOTEHLUAIbHOMN sIME IUPHUHOHN {, UMEET BUJL I . Micnionb3ysl yca0BUS HOPMHPOBKH,

OnpeaAcinTb MOCTOAHHYIO C.

3apaua Ne 26 «Atom o reopuu bopa»

BbraucnuTe paanycel epBBIX TpeX OPOUT JIEKTPOHA B aTOME BOIOPO/Ia

3apaua Ne 27 «M3;1ryyenue aTomay

Haiitn HaI/I6OJ'II>H_IyIO " HAMMCHBIIYIO JJIMHBI BOJIH CCPUU ITamena B CIICKTPC U3JIYYCHU
BOIOpOJaa. CpaBHI/ITL MOJIYYCHHBIC 3HAYCHUS C JJIMHAMU BOJIH BUAUMOTI'O U3JTYYCHU A



3amaua Ne 28 «PagnoakTHBHOCTH»

192
r
[lepBoHavanbHasg Macca U30ToNa UpUAUS 777  paBHa m = 5 T, IEPUOJI oJdypacnana 75 CyTok.

Omnpenenure, CKOIBKO sAep pacnanercs 3a 1 cekyHay B 93ToM 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 PeaKIUSIX»

B nenTpe conHila npoTekaeT TepMosiiepHas peakius CHHTE3a Iejivs U3 BOJA0PO/a, B KOTOPOM U3
YeTBIPEX MPOTOHOB 0Opasyercs sapo He* u qBa nosurpona. 3anummre 5Ty peakimio. Kakue ene
YacTUIIBI 00pa3yroTcs B HEl?

3agaua Ne 30 «JHeprus B iIepHBbIX peaKIMAX»

Kaxoe komuectBo U?® «BBIrOpaeT» 3a rofl B IEPHOM PEAKTOPE € SIEKTPUUECKOM MOIIHOCTELIO
I I'Bru k.m.a. 38%? Cuutate, 4TO pacnaj saep ypaHa Mnoj J1elCTBHEM TEIUIOBBIX HEUTPOHOB
NPUBOJIUT K 00pa30BaHMIO U30TONOB KCeHOHA-141, cTpoHINA-92 U TpeX BTOPHUHBIX HEHTPOHOB.

Hepelteub 60RPOCO6 K CEMUHAPCKUM 3AHAMUAM

9 cemecTp

Cemunap Ne 1 "KuHemaTMka M JMHAMHMKA NOCTYNATEJBLHOIO0 M BPAalaTeJbHOIO
nBuKenuin"
1. Mexanunueckoe aBuxenue. Cucrema orcuéra. MarepuanbHasi TOUKa.
2. OcHOBHbBIE KUHEMAaTHYECKHE XapaKTEPUCTUKHU: NIEpEeMELICHHIE, TyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMaJIbHOE, TaHTeHIMaNIbHOE. Kimaccuukanus JBUKEHUH.
3. TloctynarenbHoe aBmxkeHue. Llentp macc. BpamarenbHoe ABHXKEHHE.
4. OcHOBHBIE KHHEMAaTUYECKUE XapaKTEPUCTUKH BPAIaTEIbHOTO JBUKEHUS: YTOJI [I0BOPOTA,
YIJI0BOE NIEpEeMENICHHE, YTIOBbIE CKOPOCTh U YCKOPEHUE.
5. CBs13b MEX]ly IMHEHHBIMU U YIJIOBBIMH XapaKTEPUCTHKU JABM>KEHU. PaBHOMEpHOE U
paBHOIIEpEMEHHOE BpallaTelbHOe ABMKeHUs. [loHaTHe cocTOsTHUS PU3NYECKOM CUCTEMBI U
YpaBHEHHUS JBUKEHMUSL.
6. JluHamMuyecKkue XapakTepUCTUKH: CUJla , CUJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3akonbl HproTOHA.



8. I[I/IHaMI/ILIeCKI/Ie XApaKTCPUCTUKH BPAIIATCIIbHOIO ABHMIKCHUA: MOMCHT CHJIbI OTHOCHUTCIBHO
OCH, MOMCHT MHCPLIUU. OcHOBHOI1 3aKOH AWMHAMHWKHU BPpallaTCJIbHOTO ABUXKCHUA.

Cemunap Ne 2 "3axoHn coxpanenus"
1. 3akoH coXpaHEHUsI UMITYJIbCA, YCIOBUS €r0 BBIITOJIHEHUS.
2. 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BIIOJIHEHUS.
3. PaGora, mMomHocTs. PaboTa rpaBUTallMOHHON CHIIBI, KOHCEpBAaTHBHbIE CHIbL. Pabora
pesyapTupyromeit cunbl.  Kunetumyeckas sHeprus, teopemMa 00 HM3MEHEHHUH KHUHETHYECKOM
SHEPIUM.
4. 3aKOH COXpaHEHMs ITOJIHOM MEXaHUYECKOW IHEPIHH, YCJIOBHUS €r0 BbIIOIHEHMUS.

5. Coynapenue AByX Tel.

6. CBs13b 3aKOHOB COXpaHCHH: CO CBOMCTBaAMM IMPOCTPAaHCTBA U BPECMCHHU.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®usnueckuii 1 MaTEMaTUYECKUN MASITHUKH.
2. I'apmonuueckue, CBOOO/IHBIE, BBIHYKJICHHBIC 51 3aTyxaromue KoJe0aHus:
nuddepennranbabie, TpaduKy, XapaKTePUCTUKH.
SIBnenue pe3onanca u ero puzmueckas npupona. [Ipumepsr.
Bonna. Bunel BoaH. Mexanusm 00pa30BaHUS MEXaHHUECKUX BOJIH.
3ByKOBas BoJHA. Mexanu3M 00pa3oBaHus 3ByKa B ra3ax.
BonnoBoe ypaBHeHHe.
Crosiuas BoiHa. MexaHu3M 00pa3oBaHus. Y paBHEHHUE CTOSAUYEH BOJIHBL

NowvkEwWw

Cemunap Ne 4 "CraTucrnyeckue MeTOAbl OMNUCAHUA MaKpocucTem"
BeposTHOCTH NOSABIEHUS TUCKPETHON U HENPEPBIBHOM CIIyYallHbIX BEJIMYUH.
DyHKIHS pacIpeNesICeHNAs] BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee 1 HanboJiee BEpOATHOE 3HAYEHUE CIyYaliHOM BEITMUUHBI.
Cratuctudeckne Metoibl. OCHOBHBIE TIOJIOKEHHS CTATUCTHUECKON (DU3HKH.
Pacnpenenenune Makcseiuia, ['aycca, bonsnmana.

bk W=

Cemunap Ne 5 "TepmoanHamMuveckre MeTOAbI ONIMCAHUA MaKpocucTem"
VYpaBHEHHE COCTOSHUS UEATILHOTO rasa.
Pacrnipenenenue sHepruu no creneHsiM cBo0o1bl. CpeaHsst SHEPTUsi MOJICKYJIbL.
TennoeMkocTs. MossipHas U yJeiabHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
BuyTpennsist sHeprus kak QyHKIHS COCTOSIHUS cUCTeMbl. PaboTa kak (yHKIMS mporecca.
[IepBoe HayasI0 TEPMOINHAMHUKHU.
H3omporeccsl: N30TEPMUYECKUI, M30XOPUIECKUI, N300apuyecKuil, ainadaTuiecKu,
MOJIUTPOITUYECKH.
7. Outponusa. CBOMCTBA SHTPONUHU U30JIUPOBAHHON CUCTEMBI.
8. BTopoii 3aK0H TepMOJUHAMUKHU.
9. Hukn Kapno. K.i. 1. nukna Kapso.

AN S e

Cemunap Ne 6 '"JuiekTpocTaTnyeckoe nmoJe"

DIIEKTPOCTATUYECKOE MOJIe. DIEKTpudYecKuid 3apsa. 3akoH KyioHa.
HanpsxenHOCTB 351ekTpocTaTnyeckoro mnoss. [Ipunnun cynepno3uiuu.

[Totok BekTOpa E. Teopema l"aycca.

[ToTeHMaTbHOCTD ANEKTPOCTATUYECKOTO 1OJIsL. Teopema o0 HUPKYIISLUY.
CBsi3b MEX]ly HANMPSKEHHOCTHIO U TIOTEHIIUAIOM.

A S



6. reOMeTpI/I‘{CCKOC orcanue 1ojs. CUIoBbIe JTUHUM. BKBI/IHOTGHHI/IEUILHBIC IIOBCPXHOCTHU.

Cemunap Ne 7 "IlocrosiHHbIi TOK. llenu nocrosiHHOrO TOKA"

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

Conpotusienue nmpoBoaHuka. CoequHEeHNE CONPOTUBICHUIA.

3akon Oma a1 HeogHOpoaAHOTO yyacTka nenu. Ctoponnue cuibl. IJC.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jxoyins-Jlenna.

AR el S e

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

1. MCTOYHUKM MarHUTHOTO MOJs. MarHUTHOE IoJie JABMKYILErocs 3apsja M MPOBOJHUKA C
TokoM. 3akoH buo-Cagapa.

2. IloTok M HupKyIsALUs BEKTOpAa UHAYKIIMM MarHutTHoro noiis. Teopema ['aycca u teopema o
HUPKYJISAIUH.

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

4. Cuna Amnepa.

5. 3akoHn anektpoMaruutHo nHAYKIMU Dapanes. [Ipasuio Jlenna.
6. BuxpeBoe anekTpuueckoe mole.

7. SBnenue camouHaykiuu. UuayktuBHOCTh. COJIEHOU.

10 cemecTp

Cemunap Ne 9  "Unrepdepenuus u audpakuus ceera'

1. DeKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. Unrtepdepenius cBeTa OT ABYX HCTOYHHUKOB.

4. NnTtepdepeHins cBeTa OT INIOCKONapaieIbHON TIACTUHKH.

5. Nnrtepdepennuus cBeTa OT IIaCTUHKU repeMeHHol Tonuubl. Konbiia HeroToHa.

6. Ilpumenenue unTepdepeHIINM CBETA.

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

8. Ilpunnun ['tolirenca-Openens. VYHpolleHWEe BBIYUCICHUNW C TOMOIIBIO BEKTOPHOM
JarpamMmbl.

9. Mudpaxuus OpeHens Ha KPyriioM oTBEPCTHH. 30HbI DpeHers.

10. Judpakuus Dpaynrodepa Ha y3KOH NPAMOIUHEHHON IeIH. YCIOBUS MakCUMyMa U
MUHUMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIjla AU(PPaKIUH.

11. Judpakumonnas pemerka. OCHOBHBIE XapaKTEPUCTUKH TU(DPAKINOHHON PELIECTKU. Y CIIOBUS
TJIABHBIX MAKCHMYMOB 1 MUHUMYMOB H JJOOQBOYHBIX MUHUMYMOB.

Cemunap Ne 10 "Iloasipusauus cBera'

1. IMonspuzanus ceeta. EcTecTBEHHBIN U MOISPU30BAHHBIN CBET.

2. Ilongpu3zanus cBeTa Npu OTpaXKEHUU U IperaomieHun. 3akoH bprocrepa.

3. llonapuzanust npu  JABOMHOM  JjydenpesnomiieHud. CBoicTBa  OOBIKHOBEHHOIO U
HEOOBIKHOBEHHOTO JIyUEei.



4. Tlonspuzanuonuslie npusmsl. [Ipuzma Hukous.
5. 3axkoH Maioca. AHanu3 NoJIspU30BAHHOIO CBETA.
6. OnTuyeck aKTUBHbBIE BEUIECTBA. BpaleHue niockoCcTH Moaspu3alnuy CBETA.

Cemunap Ne 11  "KBanToBas ontuka"

1. TerutoBoe wu3nydeHne abCOMOTHO 4epHOro Tena. 3akoH Credana — bonbrmana. 3akoH
cMenieHus: Buna.

2. KopnyckynsipHO-BOJHOBOH Jyaln3M cBeTa. DHEprusi U umMmnyisc ¢potoHa. /[aBieHue cBera.

3. ®otorddexT. 3akonsl porodddexra. Dopmyna DifHIITEHHA.

4. Dddexr Komnrona. ®opmyina Komnrona.

5. BonnoBeie cBoiictBa uyactul. JlymHa BonHBL nae bpoird. IIpuHiun HeompenenreHHOCTH
['eit3enOepra.

Cemunap Ne 12 "Crpoenue aToma'

Mopenu aroma. [TnanerapHast Mozenb aToma.

[Toctynats! bopa.

N3nydyeHne aToMa BO10po/ia M BOAOPOAONOA00HBIX cucTeM. CIeKTpalIbHbIE CEpUHL.
®opmyna bansmepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo31H.

bk W=

Cemunap Ne 13 "OcHOBHBIE 110J10:KEHUS] KBAHTOBOI MeXaHUKH"

1. KBantoBeie cocrossHusi. BomnoBas ¢yHkius u ee ¢usuueckuid cmbica. [lpuHnun
cynepno3uiuu. Ypasaenue lllpenrHrepa, KBaHTOBbIE YPaBHEHHUSI IBUKEHHUS.

2. Hekotopsie 3a1auu KBaHTOBOI MexaHUKH. YacTuiia B 0eCKOHEYHO TTy00KO# MOTeHIMATbHON
ame. KBaHTOBaHME SHEPIUM.

3. KBaHTOBBIE 4YMClIa, XAapAaKTEPU3YIOIIME I[IOJIOKEHUE DJEKTpoHa B arome. KBaHTOBaHue
sHeprun. KBantoBanue MomeHTa ummysbca. CIuH 3JIEKTPOHA.

4. CxeMa »HEpreTMYECKHX ypoBHEH artoma Bojopona. I[IpaBuna oTbopa mnpu aTOMHBIX
nepexoaax.

5. I'paHulbl NPUMEHUMOCTH KBAHTOBOW MEXAHUKH.

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

SIBieHME paiOaKTUBHOCTH.

OCHOBHOM 3aKOH paJJMOAKTUBHOIO pacnaza. PaauoakTUBHbIE PSIbL.
CocraB 1 XapaKTEpUCTUKN aTOMHOTO siApa. SIIepHbIe CUIIBL.
KanenpHas u o6onouedHas Moiemu siep.

Macca u sHeprus CBs3M A1apa. Y AeibHas 3Heprus cBs3u. Paauyc sapa.

Nk W=

Cemunap Ne 15 "SAngepublie peaknun'

1. SnepHble peakluu.

2. DHeprus s1epHOI peaKIuu.

3. YpaBHEHHE U PHEPreTUYECKOE yCclIOBUE O -pacnaja. CBA3b SHEPTUU OL-YACTHULBI C MEPUOIOM
nonypacnazaa. TyHHenbHbIN 3G ekt npu a-pacnage. CIeKTp o-4acTull.



4. Xapakrep crektpa Yy -u3nydeHus. [Iporecchl B3aMMOJEHCTBHSI Y -KBAaHTOB C BEHIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTH Y -H3Jy4€HHMs] OT TOJIIMHBI ciosi BemiecTBa. CpaBHEHUE
IIPOHUKAIOIIEH CIOCOOHOCTH Pa3IMYHbIX BUJOB U3JIyUYEHHUS.
5. Tpu Buga P -pacmama. DHepreTUYecKwid crekTp [ -yactwi. ['HWmore3a HEHUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHbIH 3apsi.



Ipunoxenne 2. OueHoYHbIE CPeACTBA AJIs1 IPOBEACHHUS MIPOMEKYTOUYHON aTTEeCTALMH

a) HJ'[aHI/IpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpEeACTBA IJIsA IIPOBECACHUS
l'lpOMC)KyTO‘lHOﬁ arrecranuu:

Kon
KOMIICTCHIIN
Hu

HNupukarop
JOCTHIXXCHUS
KOMIICTCHIIU

OneHouHbIE CpesicTBa

IIK-1:Cnoco0eH peain30BbIBATH NeAarOrH4eCKNi Mpouecc ¢ MCnoJb30BaHueM
COBpPEMEHHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHI B OPraHU3AMUAX CPeHero o01mero

oOpa3oBaHus

IK-1.1

OrnenuBaeT
MeJarorn4ecKyro
CUTYAITUIO C
[IO3UIUU
HEOOXOIMMOCTH U
BO3MOYKHOCTH €€
KOPPEKIIMH

Ilepeyenb TeopeTH4YeCKMX BONMPOCOB K 3a4eTy( 9
ceMecTp):

1. Kunematuka noctynarenbHoro asuxkeHus. lloHstue
paanyc-BeKTOpa, CKOpPOCTHM U ycKopeHus. HauanbHbie
ycnoBus. [IpsiMast u oOpaTHas 3a/1aui MEXaHUKH.

2. JIBWKeHHE MO OKPYXKHOCTH. YTOJI MOBOPOTA, YIJIOBast
CKOpPOCTb M YyIJIOBo€ YycKopeHue. CBsi3b YIVIOBBIX H
JIMHEWHBIX BEJIMYUH.

3. KpuBonuneiiHoe  JBWXeHHE. TaHreHUHAIbHOE U
HOpMaiibHOE yckopeHue. llonmHoe yckopeHue. Yron Mexay
CKOPOCTBIO M YCKOPEHHUEM.

4. MHWuepumanvHple cuctembl orcueta. [loHsaTue cuibl,
Maccbl M umnyiabca. (OCHOBHOM 3aKOH JUHAMUKH
MOCTYTATEILHOTO JIBUXKEHUS.

5. MoMeHT uMIylnbCa U MOMEHT CHUJIbI OTHOCHUTEIBHO
Toukd. OCHOBHOE YypaBHEHHE JMHAMHUKU BpaIIaTEIHHOTO
JBUKEHUS.

6. Bpamenue BOKpyr HEMOJIBIKHOM OCH. MOMEHT
nHepuuu. Pacuer MOMEHTOB MHEpPLUMHM IPOCTHIX TeJl.
Teopema Illteiinepa.

7. 3aKOHBI COXpaHEHUs B MEXaHUKE. 3AMKHYTasl CHUCTEMA.
3aKOHBI COXPAHEHUS UMITYJIbCAa © MOMEHTA UMITYJIbCa.

8. Pabora wu mommHuocth. Kunernueckas dsHeprus
MOCTYMATEILHOTO U BpalIaTeIbHOTO IBHKCHHUS.

9. KoncepBaruBHbie cuibl. lloTeHnumanbHas >3Heprus.
3aKOH COXpaHEHMsI TOJTHON MEXaHUYECKOW IHEPTUHU.

10. /IBa cmocoba omucaHus B3aUMOICHCTBHSA. [[BHoKeHUE
YaCTHUIIBI B OJJHOMEPHOM CTallMOHAPHOM 10Jie. CBsI3b MEXKITY
CHJION W TOTEHIUAIIbHON SHEPTUEH.

11. Tapmonndeckue KoJieOaHws. AMIUIUTYAA, 4YacToTa,
HavanpHas ¢aza. Marematuyeckuit 1 PU3NYECKUN MasITHUK.
DHeprusi rapMOHUYECKHUX KOJIeOaHUiA.

12. 3aryxatouue kosiebaHus. XapaKTepUCTUKU 3aTyXaHHUS.
DHeprus 3aTyXarmux KoJeOaHu.

13. OOwiee noHATHE O BOJMHAX. XapaKTEPUCTUKH Oeryiieit
BOJIHBL. BOJTHOBOE ypaBHEHHUE MIIOCKOM BOJIHBI.

14. Hanoxxenue ynpyrux BoiH. Crosyas BOJHA U €€
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ocobennocTH. Konebanue HaTSIHYTOM CTPYHBI.

15. Makpocuctema. MUKpPOCOCTOSIHHE I MaKPOCOCTOSTHUE
cucrembl. Ctatuctuueckuil noaxos. Ilonarue BeposaTHOCTH
U CpeJHel BeTUYHHBI.

16. Pacnpenenenne MoJIEKyd 1O MOIYJIIO CKOPOCTH.
HaubGonee BeposiTHas, cpeiHssi W CpeAHEKBaApaTUUHAS
CKOpPOCTH.

17. Mopenb uneanbHoro rasza. /laBnenue u temmneparypa c
TOYKM  3pPEHHUS  MOJEKYJISPHO-KMHETUYECKOW  TEOpHUH.
YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a.

18. Pacnpenenenue MoJieKys HACATIBHOTO ra3a 1Mo BBHICOTE B
nosie Tsbkectu 3emiu. bapomerpuueckas popmyia.

19. Tlonsitue cremeHeit cBOOOIBI MOJEKYyJbl. Teopema o
paBHOpACIPECICHUN YHEPTHH 110 CTETICHSIM CBOOO/IBI.

20. Buytpennsisi dHeprus Kak (QYHKOHS COCTOSHUS
cuctemsbl. [IepBoe Hayaio TePMOIMHAMUKH.

21. Pabora kak ¢yakmus mpomecca. M30XxopuyeckwHid,
M300apuYeCcKUil U N30TEPMUUECKUN TTPOLIECCHI.

22. llondatue  TEIJIOEMKOCTH.  TeIIoeMKOCTb  IpHU
M30XOPHUYECKOM M M300apudeckoM mporeccax. [locTossHHAs
anuadaThl.

23. AnuabaTU4ecKun nporiecc. ITepBoe Hayajo
TEPMOJMHAMHUKHN  JUIsI  aguabaTHYecKoro  Iporecca.
VYpasuenue Ilyaccona.

24. Twuxmuaeckuii  mporiece. KoapduiumeHnt moe3Horo
JENCTBHUS TEIJIOBOM MAalllUHBI.

25. Hukn Kapno. Teopema Kapno. Tepmonunammueckas
mKana temmneparyp. TpoiiHas Touka BOABI KaK perepHas
TOYKa.

26. Cuisl B3aHUMOJIECHCTBUA B MpUpoOJE.
DIEKTPOCTaTUYECKOE ToJe. 3aKkoH Kynona.
HamnpspkeHHOCTh  2yieKTpocTaThdeckoro mons. [IpuHnmn
CYTIEPITO3UIINH.

27. CunoBble nuHH. IloTOK BekTOpa HANPSKEHHOCTH
3JIEKTpOCTaTHYEeCKOro nojig. Teopema [aycca.

28. Ilorennman. Teopema O UHUPKYIALHUU BEKTOpa
HaIPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJIsl. CBSI3b MEXKIY
HAMPSKEHHOCTHIO U TOTEHIIUAJIOM.

29. DAEeKTPOEMKOCTb. Konpnencaropsr. Coenunenue
KOHJICHCATOPOB. DHEprus KOHJEHcaTopa. JHeprus
AIEKTPUIECKOTO TIOJIA.

30. Dnekrpuueckuii Tok. [I10THOCTB TOKA.

31. CompotuBienue npoBOAHUKOB. CTOPOHHHE CHIIBI.

32. IlpaBuna Kupxroda mms pacdyera pa3BETBICHHBIX
uernei. MomnocTts Toka. 3akoH Jxoyns-Jlenna.

33. IlpuHUMO Cynepno3ulMM MarHUTHBIX MOJIEH. 3aKOH
buo-Cagapa.

34. Cuna Jlopenua. Cuna Amrmepa.

35. 3akoH  dneKTpoMarHUTHOW  wHAYKIMU  Dapajes.
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[IpaBuiio Jlenna. BuxpeBoe anekTpuyeckoe molie.

36. SIBnenne caMOMHAYKUHUHU. WHIYKTUBHOCTb. ODHEPrus
KOHTYpa ¢ TOKOM. DHEPIrusi MAarHUTHOTO MOJISI.

37. Dnektpuueckoe mosie B BemiecTBe. [lonmspuszanus
TUAJICKTpUKA.  BEKTOp  3JEKTPUYECKOTO  CMEIICHHS.
JusnexkTpuueckas MpOHUIIAEMOCTh BEIIECTBA.

38. MaruutHOe II0J¢ B BemiecTBe. HaMarHW4eHHOCTH.
Hanpsixkennoctb MardHuTHOTO TTOJISL. MarauTtHas
MIPOHMIIAEMOCTH BetecTBa. deppomarueTuku.

Ilepeyens BonpocoB k 3a4erty (10 cemectp):

1. OnexkTpomMarHuTHbIE BOJIHBL. BoJIHOBOE ypaBHEHUE.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH.

2. Ilnockas 31EeKTpOMarHWTHash BOJIHA U €€ OCHOBHbIE
XapaKTePUCTHKU. DHEPTUsl U HUMITYJIbC 3JIEKTPOMArHUTHOM
BOJIHBI.

3. [EcTecTBeHHBIH UM TOJSIPU30BAHHBIM CBET. 3aKOH
Mantoca.

4. VYroxa bprocrepa.

5. Ikama »aeKTpOMarHUTHBIX BOJH. (OCOOEHHOCTH
onTHYecKoro nuamna3zoHa. [lokaszaresns npenomMieHus cpeabl.
6. Korepentnsie BomHBL. HMHTepdepeHIns CBETOBBIX
BOJIH.

7. Onruueckass pasHocTh xona. CBs3b  ONTHYECKOM
Pa3HOCTH XO0Jia IBYX BOJH C Pa3HOCTHIO (a3 MEXAYy HUMHU.
VYcnoBusg MakcuMymMa U MUHUMYyMa.

8. Cxema lOnra mis HabmroneHust tHTep(epeHIInH.

9. HntepdepeHnmsi B TOHKUX IUICHKaX. HaOmromeHue
KoJserr HploToHa B OTpaskeHHOM U MTPOXO/ISIIEM CBETE.

10. SBnenue mudpaxiuu.

11. dudpakuuoHHas  pemieTka Kak  COBOKYMHOCThb
KOHEYHOT'0 YMCJIA LICIIEH.

12. TennoBoe U3JIy4eHHUE Tena. 3aKoH
Credana-bonpiivana. 3akoH cmemnienuss Buna. ['mmortesa
[Tmanka.

13. ®oroadpdexr.  3akonsr  CromeroBa.  Dopmyna
DUHIITENHA.

14. ®otonsl. [JaBnenue cBera. KopmyckyasipHO-BOJIHOBOM
Jyaju3M CBeTa.

15. BonnoBsie cBoiicTBa yacTuil. JinuHa BoaHsl ne bpois.
DKClepUMEHTANIbHbIE  TMOATBEP)KIIEHUST  TUIIOTE3bl e
bporins.

16. Ilnanerapnas moxens atoma. [loctynarst bopa.

17. CrnektpaibHble cepuu aroma Bojopona. O6oOmeHHas
dbopmyna banpmepa.

18. D1eKTponpoBOAHOCTh METAJUIOB U MOJIYIPOBOJHUKOB.
CBepXmpoBOIUMOCTb.

19. SIBneHue  pagnoakTUBHOCTH.  (OCHOBHOW  3aKOH




Kon Nupukarop
KOMIIETEHIIU JOCTUKEHUSI OneHouHbIE CpesicTBa
u KOMIIETEHIIUU

panguoaktuBHOro pacnaga. IlocrosHnas pacnana. Ilepuon
noJiypacrnaza.
20. CocTtaB 1 XapaKTEepUCTUKU aTOMHOTO s/1pa.
21. Macca u 3Heprus cBA34 aTOMHOTO s1pa. 3aBUCUMOCTh
YEIbHOM SHEPTuUsl CBS3U OT MaCCOBOT'O YHUCIIA.
22. SlnepHble peakuuu. OHeprusi peakuuu. Peakiuu
JICJIEHUs] U CUHTE3a sIJIep.
23. PagunoaktuBHble psAnbl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3nydeHus saep. Jnuna ceoboaHoro npodera o-4acTuil.
24, Tpu Buma [ -pacnama. DHEPreTHYECKHH CIIEKTP
B-gactun. Helitpuno.
25. OcoOenHocty Yy -u3nydeHus sgaep. llpoxoxkaeHue
Y-KBAHTOB Y€PE3 BEILECTBO..

[K-1.2 Pemaer IIpuMepHBI NepedyeHb NPAKTHYECKUX 3a4aHUI

o0Opa3oBaTebHbIC

3aJlau Ha OCHOBE
COBPEMEHHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTHI

1 cemecTp

3ananue 1.Touka qBUIKETCS B IJIOCKOCTH X0y TI0 3aKOHY:

x=-21;y = 41(1-¢). HaliTu ypaBHenue tpaekropun y = f(x)

1 U300pa3uTh ee rpaduuecku; BEKTOp CKopocTH V'
YCKOPEHHsI d B 3aBUCUMOCTHU OT BPEMEHHU; MOMEHT
BpPEMEHH to, B KOTOPBI BEKTOP YCKOPEHHST d COCTABIISIET

yron n/4 ¢ BeKTopoM ckopocTd V. OTBeT: y=—x*—2x;

V==20+401-20)j, a=-8;,t=0,75c.

3apanmue 2. Teno Bpaiaercs BOKPYT HEMOJIBUKHOM OCH 110
3aKOHY ¢=2+4 (-2 *. Haiitu: 1) cpeqnee 3HaueHne

YIJIOBOM CKOPOCTH (w) 32 IIPOMEKYTOK BPCMEHU OT t=0 1o

OCTaHOBKH; 2) YIIIOBYIO CKOPOCTh Tella B MOMEHT BPEMEHH
t=0,25 c; 3) HOpMaJIbHOE YCKOPEHHE TOUKH, HaXOAsIIencs
Ha PacCTOSIHUU | M OT OCH BpaIIeHHS B TOT K€ MOMEHT
Bpemenu. Otser: 2pan/c; 3 pan/c; 9 m/c?.

3ananme 3. [1lap maccoit m;=4Kr IBHKETCA CO CKOPOCTHIO
V=5 M/c 1 cTaJIKuBaeTcs ¢ MapoM MacCou my =6 Kr,
KOTOPBIN JBUIKETCSI €My HaBCTPEUy CO CKOPOCThIO V=2
M/c. Ompenenure CKOPOCTH MapoB Tocie yaapa. Y aap
CUHTATh A0COJIFOTHO YIIPYTUM, MPSMBIM H IIEHTPATHHBIM.
OtBer: 3,4 M/c, 3,6 M/c.

3aganue 4. Ban B Bujie CIJIOMIHOrO HUIMHAPA Maccoi
m;=10 Kr Haca)keH Ha TOPU30HTAIbHYIO OCh. Ha mummnap
HaMOTaH IHYP, K CBOOOJHOMY KOHITY KOTOPOTO ITO/IBELIICHA
rups Maccoii  mp=2 kr. C KaKuM yCKOpEHHEM OyIeT
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OIlyCKAThCS TUPS, €CIIM €€ NPEIOCTaBUTh caMoi cebe?
Ortsert: 2,8 M/c?.

3aganue 5. OnpenenuTs NEpUOJl, YACTOTY U HaYaJIbHYIO
a3y xosebaHuil TOUKH, TBUKYIIEHCS MO0 yPAaBHEHUIO:
x=4 sino(t+7r) Tae =257 ¢!, 1=0,4 ¢,A=0,02 M. KakoBa
CKOpOCTbh TOUKH B MOMeHT Bpemenu 0,8 c. Oteer: T=0,8c;
v=1,25 ¢’!; V=0,157 m/c.

3apanue 6. Haiinure muist ra3000pa3Horo a3ora
TeMIIepaTypy, IpU KOTOPOU CKOPOCTAM MoJieky vi = 300
M/c 1 v2 = 600 M/C COOTBETCTBYIOT OJMHAKOBbBIC 3HAUCHHUSI
byukuu pacnpenenenus Makcpemna f(1). OTser:

m(Vy V)

r="02" ") _330K.
4k n(V, /7))

3ananmue 7. VeanbHblil IByXaTOMHBIN ra3 00beMOM 5 11 1
nasnenneM 10° [1a n30XOpHYECKH HATPENH, B PE3YIILTATE
4ero CpeHssi KHHETHUECKas SHEPTHUS €r0 MOJIEKYJ
yBenunuminach ot 0,0796 3B 1o 0,0923 53B. Ha ckosbko npu
STOM U3MEHUTHCS JaBieHue ra3a? B nanpHeiimem ras
M30TEPMUYECKU PACIIMPUIIN IO HAYAIBHOTO JaBJICHHS.
Omnpenenure 00beM raza B KOHIIE nporiecca. OTBET:
yBenuuutcs Ha 0,16 MIla; 5,8 1.

3aganue 8. Onpenenute KO3QPHUIMESHT TETUIOTPOBOTHOCTH
A azota, eciu K03(pPUIMECHT JMHAMHYECKON BI3KOCTH 1| IS
Hero 1pu Tex ke ycnoBusx paBen 10 mxlla-c. OtBet: A=7,42
MBT/M-K.

3apanue 9. 12 r a30Ta HAXOATCA B 3aKPBITOM COCY/JI€
oowvemomM 2 1 ipu Temnepatype 10°C. [Tocite HarpeBanus
JaBIIEHUE B cocyjie cTano paBHo 10*mm.pr.cT. Kakoe
KOJIMUYECTBO Terljia ObLIO COOOIICHO Ta3y MU HarpeBaHuu?
Ortser: 4,1-10° k.

3apanme 10. Cmemanu Bogy Maccoil mi=>5Kr npu
temneparype T1=280 K ¢ Bogoit maccoit my=8kr npu
temneparype T2 =350 K. Haiitu: 1) temnepatypy 6
cMmecH; 2) u3MeHeHne AS SHTPOMNHH, TPOUCXOISIIEE TPH
cmemmBanun. Otet: 323 K; 0,3 x[x/K.

3apanue 11. Toueunsie 3apsabl qi1=10 HK1 1 q2=-20 1K1
HAXOJATCs B BO3AyXe Ha pacctostuuu 10 cM aApyr ot apyra.
OrnpenenuTh HANPSYKEHHOCTH NO0JIA B TOUKE A, yJ1aJeHHON
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Ha paccTosiHME 6 CM OT MepBOro U Ha 8 cM oT BToporo. Kak
M3MEHUTCS NOTEHIMaIbHAas SHEPTUsl B3aUMOACHCTBUSA
3aps/10B, €CJIM IEPEMECTUTh BTOPOIl 3aps B 3TY TOUKY?
Kakyto a5 aToro HyxHo coBepmuTh padoty? Otset: 37,6
kB/m; 12 Mx/Ix.

3apanue 12. Tpu mI0CKUX BO3IYIIHBIX KOHAEHCATOPA C
eMkocTsMH C1=1,5MkD, C=7 MK®D, C3=2 MKD coeaUHEHBI
MOCIIEI0BATEIHHO U IPUCOEINHEHBI K HICTOYHUKY ToKa. [Ipu
5TOM 3aps BTOPOro KoHjeHcaropa pased 14-104 Ki. a)
Hatitu sHepruro 3toii 6atapeu. 6) He oTkitoyas HICTOYHHUKA
TOKa OT OaTraper KOHICHCATOPOB, Pa3BUTAIOT IJIACTHHBI
TPETHEro KOHJICHCATOPA, YBEIUYNBASI PACCTOSIHUE MEXKTY
HUMH B 2 pa3a. HaliTu u3MEeHEeHHEe eMKOCTH U 3apsaa
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) coetuHEeHbI OJJTHOMMEHHBIMH TIOJIFOCAMH.
ComnporuBienre R coemnHUTENBHBIX POBOAOB paBHO 0,2
Owm. OnpenenuTh cuily TOKa B ienu | u pa3HOCTb
IMOTEHIIMAJIOB Ha 3a)KMMaXx Kaxkoro ucrtounuka. Orser: 0,5
A; 1,15 B; 1,05 B.

3apanne 14. Kpyrosoii Butok paguycom R=15,0 cm
PacmojokKeH OTHOCUTEIHbHO OECKOHEYHO JUIMHHOTO MPOBO/Ia
TakK, 4TO €ro IIOCKOCTh MapajiiesibHa IPOBOY .
[IepnenauKynsap, BOCCTAaHOBIEHHBIN Ha IPOBOJ U3 LIEHTpa
BUTKA, SIBJISIETCS] HOPMAJIBIO K IJIOCKOCTH BUTKA. CHjia Toka
B nipoBoze [1=5A, cuna Toka B BuTKe Toku [h=1A.
Paccrostame ot ieHTpa BuTKa 110 mpoBoaa d=20 cm.
Onpenenrure MarHUTHYIO UHAYKIHUIO B LICHTPE BUTKA.
Ortet: Bo=6,5MkT1.

3aganue 15. [IpoBoasiuii IUIOCKUN KOHTYp, UMEIOIIUI
bopMy okpykHOCTH paauyca r = 0,05 M momelieH B
OJTHOPO/IHOE MarHUTHOE TOJIE TaK, YTO JTMHUM MarHUTHOU
WHAYKIIMH MOJIS HAMIPABJICHBI MEPIEHAUKYIISIPHO MIIOCKOCTH
koHtypa. Comporusienue koutypa R =5 Om. Marautnas
WHAYKIHS MeHseTcs 1o 3akony B = kt, rme k = 0,2 Tn/c.
Omnpenenure: a) 3.11.C. UHAYKIIUH, BO3HUKAIOLIYIO B 3TOM
KOHTYpE; 0) CHITy MHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPbIi
MPOTEUET MO0 KOHTYPY 3a MEPBBIC 5 CEKYyH U3MEHEHUS
mois. Oteet: 1,6 MB; 0,3 MA; 1,6 MKa.
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3apanme 16. Karynika HamoTaHa MEIHBIM IIPOBOJIOM
muamerpom d=0,2 MM ¢ o01iel nuHoM /=314 M 1 umeet
nHayKTUBHOCTH L=0,5 I'H. Onpenenuts conpoTuBIEHNE
KaTyIIKH: 1) B K MOCTOSHHOTO TOKA; 2) B LIENHU
nepemMeHHoro toka ¢ yactorot v=50 I'u. Oretr: R=160 Owm;
R=224 Owm.

2 cemecTp

3aganue 17. B onbite FOHra cTekissHHas IIacTUHKA
TOJIIIIMHOM B 2 CM IOMEIIACTCS Ha ITyTH OJTHOTO U3
UHTEPPEPUPYIOIINX JTydeH MepreHauKYIIpHO J1yuy. Ha
CKOJIKO MOTYT OTJIMYAThCSI PYT OT APYyra 3HAYCHHS
[OKa3aTeJisl MPEJIOMIICHHS B Pa3IMUHbIX MECTAaX IUTACTUHKH,
YTOOBI U3MEHEHHE PA3HOCTH X0/1a OT STOM HEOHOPOAHOCTH
He npesbimano 1 Mmgm? OtBer: A<n=5-107,

3aganue 18. [Tyyok Genoro cBera magaet HOpMaIbHO K
MMOBEPXHOCTH CTEKJITHHOM IIJIACTUHKKM  ToJuHo# d=0,5
MKM, Haxozsuencs B Bo3ayxe. [lokazarens npeoMiIeHus
creksa n=1,5. B pe3ynbrare narepdepeHunn
MHTEHCUBHOCTh HEKOTOPBIX BOJIH, JYTMHBI KOTOPBIX JIEKAT B
npezaenax Buagumoro cnekrpa (ot 400 go 700 um),
YCUITUBACTCS MpU oTpakeHuu. Onpenenure JJIMHbI STUX
BosH. OtBeT: 0,6 MKM4 0,43 MKM.

3aganue 19. [Inockas Bonna (A=0,5MkM) nagaer
HOPMAJIBHO Ha JradparMy ¢ KpyriibIM OTBEPCTHEM
muamerpoM 1,0 cm. Ha kakom paccTosiHUM OT OTBEpCTHS HA
ero OCH JI0JDKHA HaXOJUTHCS TOUKA HAOIIOACHHS, YTOOBI
OTBEPCTHE OTKpBIBaJIO: 1) onuy 300y Openento; 2) nee
30Hbl @penens? Otser: 50; 25 M.

3apanue 20. Halitiu HanOoIbIINI TOPSIIOK CIIEKTPA JJIs
HKEJITOM JIMHUM HATPUS C JUIMHOM BOJIHBI A=589 HM, eciin
nocTostHHas TudpakroHHO pemeTku d=2mMkM. CKOIBKO
BCET0 MaKCHUMYMOB JaeT 3Ta pemierka? [log kakum yriom ¢
Habonaercs nocneaauii Makcumym? Otset: 3; 7; 62°,

3aganue 21. /[Ba nomnsipuzaropa pacroiokKeHsbl TaK, 4To
YTOJI MEXKLy MX TUIOCKOCTSIMHU MPOITyCKaHus paBen  25°,
Onpenenutp, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh
€CTECTBEHHOI'O CBETA IPU MPOXOKJIEHUU: 1) uepe3 oiuH
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(TmepBbIii) IOJIIpU3aTOp, 2) Yepe3 oba 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, IPUXOSIIAsACS Ha
MaKCUMYyM H3JIy4aTeIbHON CIIOCOOHOCTH, M3MEHUIACh Ha §
MKM. J{0o Kakoil TemMnepaTypsl oxaaaumiock Teno? OTBer:
323K.

3apanue 23. Y3Kkuil ny4y0K MOHOXPOMAaTUYECKOTO
PEHTTEHOBCKOTO M3Ty4Y€HHUS MaJjaeT Ha PacCenBaroIee
BemiecTBo. [Ipu 3TOM /yIMHA BOJTHBI U3JTy4€HUS,
paccesanoro nox yriamu 60° u 120°, otnnyarores apyr ot
npyra B 2 pa3za. CumTasi, 4TO paccessHue IPOUCXOUT Ha
CBOOOJHBIX AJIEKTPOHAX, HAUTH JUTMHY BOJIHBI M1AAF0IIETO
m3nyaenust. Oteet: 1,2 M.

3ananue 24. Kpacnas rpannna  ¢gorodpdexra ams
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 00J1a/1aeT KHHETHYSCKON dHEpruei
30 5B. Onpeaenuth 1e0pONIEBCKYIO ITUHY BOJIHbI
37IeKTpoHA. BO CKOJIBKO  pa3 M3MEHMTCS 3Ta JTMHA BOJIHBI,
€CJIi KMHeTH4ecKas s3Heprust ymenbiures Ha 20%? OTBert:
2,2:1010; 1,12.

3apanmue 26. [Ipu 1BMKEHUU YaCTULIBI BJIOJIb OCH X
CKOPOCTB €€ MOXKET OBITh OIpeesieHa ¢ TOYHOCTHIO
(omm6Koif) 1o 1 cM/c. HaliT HeomnpeneIeHHOCTh
KOOpJMHATBI, €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 BepOSITHOCTH OOHAPYKCHHS YaCTHIIBI B
cpenneit Tpetu simbl? OtBet: 0,609.

3aganue 28. Onpenenutsb AJIMHY BOJHBI,
COOTBETCTBYIOILYIO TpeThel InHuU cepun banpmepa: 1) B
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CIIEKTpE U3IyYEeHUU BOJIOpoAa, 2) B crekTpe uznydeHus
noHa renus. Oteet: 434uM, 109HM.

3aganue 29. Onpenenure nepuoy noixypacnaga u

HAYaIbHYI0 aKTHBHOCTh BUCMYTA g Bi , €CIIM U3BECTHO,

4TO BUCMYT Maccoii m = 1 r, BeiOpaceiBaer 4,58-10'° S —
yactuil 3a | cekyHay. Bo CKOJBKO pa3 u3MEHHUTCS
aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3aganue 30. Sapo 6eputus-7 f-pafHOaKTUBHO IO CXEMe
K-3axBara. 3anucars peakiuio. Kakue yacTuipl mpu 3ToM
o0Opa3oBaIMCh?

3ananue 31. Berayuciuts B a.e.M. Maccy sapa °c,y

KOTOPOTO SHEPrHUs CBSA3HM HA OJIMH HYKJIOH paBHO 6,04 M»B.
OtseT: 10,0135 a.e.M.

3aganne 32. CoiiHeuyHast HOCTOSHHAS I 3eMIIH
(?HEprust COJIHEUYHOTO U3ITYUCHHS, MTAIAI0IIETO B SANHUILY
BPEMEHHU Ha €IMHUILY TUIOIIAAH B MEPIICHIUKYISIPHOM
Hanpasienun) pasaa 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.

[IK-1.3

OcymecTBisieT
KOHTPOJTb
pe3ynbTaToB
KOPPEKTHPOBKY
MeAaroru4eckoro
BO3JECHCTBUS

1. IlpuBenuTe mnpuUMepsl CUJI, JAIOMIUX pa3HbIC BUIBI

NOTEHUMAIBHOW 3Hepruu. Kakue U3 HUX IPUCYTCTBYIOT
B JTAaHHOM pabote? H3obpasure cXemy
DKCIIEPUMEHTAJIBHOM YCTAHOBKM M YKQKWTE€ Ha HEW
CHWJIBI, ICUCTBYIOLINE Ha BCE Te€la, BXOAAIINE B CUCTEMY,
B Ka)KJIbII MOMEHT BPEMEHU.

2. Kakne BCINYHHBI HUMCIIN KHMHCTHYCCKAas n

MOTEHIIMAIbHAS SHEPTUsl CUCTEMBI «ITYJS+MasTHUK» B
paznuuHble MoMeHThl onbiTa? IlpencraBbre cxemy
W3MEHEHUS KUHETUYECKOW M IMOTCHIUAJIbHOW SHEPTUH
CHCTEMEI.

3. Jlyisg KaKuX MOMEHTOB BPEMEHHU B JJAHHOM SKCIIEPUMEHTE
MOXHO TPUMEHATh 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, a A KaKuX Henb3s U noyemy? Cxema.

4. Jlnd KakuX MOMEHTOB BPEMEHH B JJaHHOM SKCIIEPUMEHTE
MO>XHO NMPUMEHSTh 3aKOH COXPAHEHUS! UMITYJIbCa, a JJIs
KAaKUX Hellb3s U noueMy? Cxema

5. Hcnonb3yst 3aKOHBI COXpaHEHHUs MOTyIUTe (POpMyITy ISt
pacyeTa CKOpOCTH T0JIeTa MyJIM B IAHHOW paboTe.
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Neo 4 «MccnenoBanue BpammaTreabHOTO JBUKEHUS TBEPIOTO
TeJIa BOKPYT HEMOJABUKHOM OCU»

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa HHEPLHUH OT
paccTosiHUSl, Ha KOTOPOM HAaXOAWTCA TEI0 OT OCH
Bpamenus? [locTpoiite rpaduk 3TOM 3aBUCUMOCTH.
Kak skcriepuMeHTanbHO onpeaenseTcs MOMEHT HHEPLUU
Tea B JaHHOU JabopaTopHoi padoTe?
Kakue 3akoHBI cOXpaHEHUS MPUMEHSIOTCS IS BBIBOJA
pacuetHbix ¢opmyn? [lomyuure dhopmyny s pacuera
MOMEHTA WHEPIIUU MasTHUKA.
KakoBa 3aBHCHMOCTH yIJIOBOIO YCKOPEHHsI Tella OT
MOMEHTa NPWIOKEHHBIX K HEMYy CHJI M MOMEHTa
uHepiuun  tena?  Iloctpoiite  rpaduk  gaHHOM
3aBUCHUMOCTH

Kak Ha mastHuke Ob6epbeka MOTYT OBITH OMpeeNICHBI
yIJI0OBOE YCKOPEHHE, MOMEHT JEHCTBYIOIIMX CHI U
MOMEHT UHEepIHH?

Kax B nmaHHOl paboTe pacCUMTBHIBAETCS IOTIPELIHOCTH
ompezeNieHuss MOMEHTa HMHEpPIUH Tela OTHOCUTEIBHO
IIPOU3BOJIBLHON OCH BpalieHus?

[IpoaemMoHCTpHUpYIiTE BO3MOXKHOCTD MIPUMEHEHHS CPEJIbI
Microsoft Excel (wimm apyroit cpeasl) mns oOpaboTKh
9KCIIEPUMEHTANBHBIX JaHHBIX.

Ne 5 «Onpenenenue xapakTepUCTUK 3aTyXalOIUX
Kosie0aHui (PU3NIECKOTO MASTHUKA

[Touemy Konebanusi MasTHHKA B JaHHOW pabore OymayT
3aTyXaloUINMH, aaxe npu BBIKITIOUEHHOM
AJIEKTpOMarHure?

3anumuTe ypaBHEHUS 3aTyXalOMIUX M HE3aTyXaloUIHX
KOJIeOaHUH, CPABHHUTE HX.

Kak ammummTyna 3aryxarommx KosieOaHWH 3aBHCUT OT
BpPEMEHU | OT YHCJa KoieOaHmii?

KakoB (hm3myeckuii CMbICT BENWYHMH MPUMEHHUTEIBHO K
JTaHHOW paboTe: HavaiabHas aMIUIATyJa KoJieOaHui,
HavanmbHas (Qa3a KoneOaHWI, KpyroBas 4acToTa
KosebaHui,  mepuon  KojeOaHwid,  KOd(h(UIMEHT
3aTyXxaHus, BpeMs pelaKcaluH, JIorapuPpMHUIECKUI
JIeKpEeMEeHT  3aryxaHws, Jo0porHocTh. Kak  oHH
MeHstoTCst ¢ poctom U?

Kak  MeHAIOTCS ~ XapakTEpUCTHKH  3aTyXarolIuX
KoneOaHWii ~ HayaJbHAas  aMIUITYAa  KoJeOaHWI,
HavanmpHas (daza  KoieOaHWid, Kpyromas d9acToTa
KojgeOaHui, mepuoj  Kojebanui,  KodhduImeHT
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3aTyXaHus, BpeMs pelakcaluu, JorapuGMUYecKuit
JNEKPEMEHT 3aTyXaHus, JIOOPOTHOCTb €CIH OJIMH W3
napaMeTpoB JIAHHOTO (hM3MUEcKOro MastHuka: [, m, L,
k yBenuuutcs (U060 yMEHBIINUTCS) IpU (PUKCUPOBAHHBIX
3HAYCHUSIX OCTABIIUXCS?

Jns dero, B pgaHHOW paboTe, rpaduku CTPOAT B
JorapudpmuueckoMmacirade?

[IpoaemMoHCTpHUpYIITE BO3MOXKHOCTD MIPUMEHEHHS CPEIbI
Microsoft Excel (wimm apyroit cpeasl) mns oOpabOTKh
9KCIIEPUMEHTANBHBIX JaHHBIX.

Ne 11 «M3yuenue cTaTUCTHUECKHUX 3aKOHOMEPHOCTEN»

KakoBo pacmpenenenue apobu mo syeiikam Ha JIOCKe
lNanpTona? Kakoe pacnpeneneHrue aHaJOTUYHO TaHHOMY
B MKT?

KakoBo pacmpeneneHue 3IIEKTPOHOB TIO  MOJYIIO
CKOpPOCTH B JaHHOH pabote? YUTOo NpOUCXOAUT MpHU
N3MCHCHHWH HAIIPAKCHUA Hakaja?

Kakue cratuctuyeckue MeETOAbI TMPUMEHSIOTCS B
JTaHHOM paboTe?

[IpoaemMoHCTpUpYiiTE BO3MOKHOCTD IPUMEHEHHS CPEbI
Microsoft Excel (mmm nmpyroit cpemsl) anst oOpaboTKm
9KCIIEPUMEHTANIBHBIX JIaHHBIX.

Ne 14 «Onpenenenue nokasarens aauadarsl METOJOM
Kiemana u [/Iezopmay

N —

OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3yJIbTAThl pacuera.
Ha3zoBute mporuecchbl, NpOUCXOASIIUE C ra3oM, B XOJe
IKCIEpUMEHTa ¥ M300pa3uTe UX rpaduIecKH.
3anumure  ypaBHEHMs JAis8  BbiBoJa  (hOpMyJIib
noka3zaresnst aquadarsbl.

[IponeMoHCTpUpYHTE BO3MOXKHOCTD IPUMEHEHHS! CPEJIb
Microsoft Excel (mmm nmpyroit cpemspl) anst oOpaboTKH
9KCHEPUMEHTATIBHBIX JAHHBIX.

Kak B maHHO# paboTe MHHMMH3HPYETCS MOTPEUIHOCTD
9KCHEPUMEHTAIBHBIX JAHHBIX?

Ne 21 «HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA €
IIOMOIIBIO 30HAA»

Yro Takoe HANPSHKECHHOCTH 3JEKTpuueckoro mojs? Kak
rpadudecku peCTaBUTh pacrpeeneHme
HAMPSHKEHHOCTH B Pa3HbIX TOYKAX AJIEKTPHUECKOTO MOJIS
B JJAHHOH paboTe?
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2. Yro Takoe moTeHLHMal 3eKTpocTarnyeckoro nomua? Kak
rpadu4ecKy MpeCTaBUTh paclpesielieHue MOTeHIana B
Pa3HbIX TOUKAX 3JIEKTPUUECKOI0 N0JIsl B JAaHHOM padore?

3. Yemy paBHa paboTa 1O HEepeMELICHUIO 3apsja BOJIb
OKBUTIOTEHIIMAIHHON TOBEPXHOCTH H IO 3aMKHYTOMY
KOHTYpY, OIpPaHHYEHHOMY YyYacTKaMH CHJIOBBIX U
OKBUTNIOTECHIMAIBHBIX JIMHUI? Beraucoure pabory 1o
HepeMeleHHIO 3apsa M0 3aJaHHON TPaeKTOPHUHU.

4. Kax U3MEHUTCS KapTHHA CHJIOBBIX u
SKBUIIOTEHIMANBHBIX  JIMHUM  NpU  YBEIMUYCHHUH
(YMEHBIIEHUH) HAIPSY)KEHHOCTU MEX]Ty JIEKTPOJaMu?

Ne 24 «Pacmmpenue npezena u3MepeHus amrnepMeTpa
MTOCTOSIHHOTO TOKa

1. KakoB mnpuHIMIO JAEWCTBUA 3JIEKTPOU3MEPUTEIBHBIX

puboOpoB MarHUTOAIEKTPHUYECKOTO u
QJIGKTPOMArHUTHOTO THIIA, MPUMCHICMBl B JIAHHOU
pabore?

2. Uto Ha3pIBAalOT TOKOM IIOJIHOTO OTKJIOHCHHUS W
HaIPSHKCHUEM TIOJTHOTO OTKJIOHCHHSI

AIIEKTPOU3MEPUTEIILHOTO TTprbopa?

3. Kakum o0pazoMm BKIIIOYAIOT aMIEpMETpP U BOJIBTMETP B
IIEKTPUYECKYIO Lelb JUIsl  U3MEPEeHHUs TOKa U
HanpsokeHus? [IpogeMoHCTpupyiTe HaBbIKM BKIIOYEHUS
ITHX MPUOOPOB B ANEKTPHUUECKYIO LIEIb.

4. Yro takoe myHT? [l 4ero M Kak OH HMCHOJIb3yeTcs?
[IponeMOHCTpUPYHTE UCIIOIB30BAHKE LIIYHTA.

5. Yro Takoe no6aBouHOE conpoTuBieHue? [l yero u Kak
OHO UCHoJib3yeTcs? [IponemoHcTpUpYyliTE
UCIIOJIb30BaHUE 100ABOYHOI'O CONPOTHBIICHUS.

6. IlponeMoHCTpUpPYITE BO3MOKHOCTh PUMEHEHUS CPEbl
Microsoft Excel (unu apyroit cpeasl) ans oOpaboTKu
IKCIEPUMEHTAIbHBIX JTAHHBIX.

7. Kak B naHHO# paboTe MUHMMHU3HUPYETCSI HMOIPEIIHOCTb
AKCIIEPUMEHTAIbHBIX TaHHBIX?

No 28 «Onpenenenre HHIYKTUBHOCTU KaTYUIIKH U
MarHUTHOHM MPOHUIIAEMOCTH ()ePPOMArHUTHOTO TEIay

1. Kakue npuOoOpbl NPUMEHSIUCh B JaHHOW paboTe s
OTpeieNusl MapaMeTpOB TOCTOSHHOTO U TEPEMEHHOIO

ToKa?
2. Tlomyuute bopmyry TUTSE pacyeta IIOJIHOTO
COTIPOTHBIICHHUS LEenn MIePEMEHHOTO TOKa,

UCTIONIB3YEeMON B JIaHHOW paboTe (WM MpencTaBIeHHON
IPEernoJIaBaTesieM).
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3. Kak ompenensiack MHAYKTHBHOCTh KaTYIIKH B JTAHHOM
pabore? Kakum eme crnocoOOM MOKHO OIPEAETHTH
WHIYKTUBHOCTB?

4. TlpomeMOHCTpHUPYITE BO3MOKHOCTH IPUMEHEHUS CPEIb
Microsoft Excel (mmm apyroi cpemsl) mis oOpaboOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.

10 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U I1OJIOCHI
MIPOITyCKaHUs CBETO(GUIBTPa ¢ HOMOIIbIO KoJel HproToHa»

N —

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

IMomyunte Qopmyny ans omnpeaeneHus paauyca
KPUBU3HBI JINH3bI.

Kak B nmanHO#l paboTe MUHHMH3HPYETCS MOTPEIIHOCTD
JKCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 34 «OmnpeneneHue JIMHBI CBETOBOM BOJIHBI U

XapaKTEPUCTHK JUPPAKINOHHON PEIISTKIDY

KakoBbl mapaMeTpsl 1 XapaKTePUCTUKU AU(DPAKIUOHHON
pEIIeTKH, MPUMEHSIEMON B IKCTIEPUMEHTE?

[Momyunre dhopmyiry Uit onpesneneHus JTMHbI CBETOBON
BOJIHBI U AU (pakiuu Ha TU(PAKIIMOHHOHN pEIIeTKe.
KakoBo mnpakTudeckoe NpUMEHEHHE TU(PPaKIIMOHHBIX
perteTok?

Kak B nmanHO# paboTe MUHMMHU3UPYETCS MOTPEUIHOCTH
IKCIIEPUMEHTAIBHBIX JTaHHBIX?

Ne 35 «Onpenenenrie KOHIEHTPALUK PACTBOPOB caxapa U

IMOCTOSIHHOM BpalllCHUA»

Ha  ocHOBe  Kakoro  SIBJICHUS  ONpeAesseTcs
KOHIIGHTpalusi ~ pacTBOpa  caxapa B JIaHHOM
JKCIIEpUMEHTE?

[losicHuTe yYCTpOMCTBO M NPUHLMI JIEHCTBUS NPU3MBI
Huxous

[losichuTe  ycTpoHCcTBO M NpUHUMO  JecTBUA
MOJIyTEHEBOTO caxapruMeTpa

Kak B nanHO#l paboTe MUHMMH3MPYETCSI HMOTPEIIHOCTb
HKCIIEPUMEHTAIBHBIX JTAHHBIX?
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Ne 36 «CHsiTe BONbTaMIIEPHBIX XapaKTEPUCTUK
¢doTO3IIEeMEHTa U OIPE/IEIEHUE €r0 YyBCTBUTEILHOCTHY

1. Tpoananmusupyiite moyrydeHHbIE B JJaOOpaToOpHOii padoTte
BAX

2. Kak ompenensercss mocrtosiHHas I[lmanka B JaHHOM
SKCIIepUMeHTEe?

3. Kak B nanHO#l paboTe MUHHMH3HPYETCS MOTPEIIHOCTD
9KCIIEPUMEHTAIBHBIX JaHHBIX?

4. Kak B nmaHHOH paboTe pPacCUUTHIBAETCS IOTPEUIHOCTH
omnpezeneHus nocrositHHou [lnanka?

5. TlpoaeMoHCTpUpPYHTE BO3ZMOYKHOCTh NIPUMEHEHHS CPE/IbI
Microsoft Excel (mmm apyroi cpemsl) mis oOpaboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.

Ne 41 «MccnemoBanue Bo30YKICHUS aTOMOB Ta3ay

1. OObscHUTE TPHUHLIMII ONpPENEICHUsI BO30YKICHHBIX
COCTOSIHUH aTOMOB ra3a B 9KCIIEPUMEHTE?

2. TlosicHuTe MPUHIHUTT PaOOTHI YIEKTPOHHOH JIaMITBI

3. B kakom auamna3oHe 3JEKTPOMArHUTHBIX BOJIH JICKHT
U3NydeHUE BO30YXKIEHHBIX aTOMOB I[IApOB PTYTU U
nouemy?

4. Kak B HDaHHOM 3KCIEpPHMEHTE OIpenensercs 00JacTh
JIOKQJIN3allMM IEKTPOHA M KaK IIOJy4YEHHbIC IaHHbIE
COIIACYIOTCS C TEOPETUUECKUMH IIPEAIOChUIKAMU?

Ne 42 «Onpenenenue riiaBHbIX KBAHTOBBIX YHCEN
BO30YKJIEHHBIX COCTOSIHUI aToMa BOJOPOAa»

1. TloscHuTe  ycTpoWCTBO M HOpUHLUI  pabOThI
CIEKTPOCKOIIa, HCIOIB3yEMOT0 B JaHHOH padoTe

2. Tlomyuute Qopmyny IS ONpPEOSIIMHUS  TJIABHBIX
KBAaHTOBBIX YHCEN BO30YXIEHHBIX COCTOSHUN aroma
BOJIOPOJIA M IPYTUX BOJIOPOIOTIOAOOHBIX aTOMOB

3. Uro Ha3bIBaeTcs rpalyMpOBOYHBIM rpaduxom?

4. IlpompeMOHCTpUPYHTE BO3MOKHOCTh MPUMEHEHHS CPEJIbI

Microsoft Excel (unu gpyroit cpeasl) ans oOpaboTKu
IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 51  «M3yueHue 3akOHOMEPHOCTEN C-paciiajia

1. YTto Takoe aKTHMBHOCTh PaJMOAKTHBHOIO JJIEMEHTa, €¢
BBIUMCJICHHE U CAMHHIIBI H3MEPEHUSI.
2. B dgem cocrout 3akoH I'elirepa - Herroma?
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3. Kak o1eHuTh 3HEpruto o - YaCTUIIbI?

4. VYcrpoiictBO M mOpuHOMN — pabOTBl  CUETYMKA
I'eitrepa-Mroinepa.

5. TIponeMoHCTpUpPYTE BO3MOKHOCTh MPUMEHEHUS CPEIbl
Microsoft Excel (wimm apyroit cpeasl) mns oOpaboOTKh
9KCIIEPUMEHTAIBHBIX JTaHHBIX

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

1. Kakue u3BecTHBI pa3HOBHIHOCTH OeTa-pacrnana? Kakas
W3 HUX UCCIIEAYETCS B JAHHOM DKCIIEpUMEHTE?

2. B kakux Auana3oHax HaxoJsATCS MEPUOAbI ToJTypacmaa
U DHEpruu 6era- pacraja NpUpPOIHBIX PaJUOHYKINI0B?

3. KakoBbI OCHOBHBIE OCOOEHHOCTH B3aMMOIECHCTBU
OeTa-JacTuIl C BEIECTBOM?

4. IlpogemMoHCTpUPYHTE BO3ZMOKHOCTh PUMEHEHUS CPebl
Microsoft Excel (wmm gpyroit cpemsl) st 00paboTKu
AKCIIEPUMEHTAIBHBIX JTAHHBIX

IIK2:Cnoco0eH Ha 0CHOBE COBPEMEHHbIX TEXHOJIOTHII pa3padaTbIBaTh U PeaTu30BbIBATh

MeTouYecKoe odecreyeHne YueOHbIX (pu3nuecKuX TUCHUILINH

[K-2.1

Ananusupyer
aKTyaJIbHBIN
YPOBEHb
MMOITOTOBKH
00yJaromuxcs 1mo
buzHIecKuM
JTUCIUILINHAM,
OTIpe/IeTISIeT 30HY
ux OnmkaiIero
pa3BHUTHA

IlepeueHb TeopeTHYECKHX BONMPOCOB K 334eTy (9
ceMecTp):

1. Kunematuka mnoctynarenbHOro JBHxeHus. Ilonstue
pamuyc-BeKTOpa, CKOPOCTH M yckopeHus. HavanbHbie
ycnoBus. [Ipsamas u oOpatHas 3a1a4i MEXaHUKU.

2. JIBWKeHHE MO OKPYXKHOCTH. YTOJI MOBOPOTA, YIJIOBast

CKOpPOCTb M YyIJIOBo€ YycKopeHue. CBsi3b YIVIOBBIX H

JIMHEWHBIX BEJIMYUH.

3. KpuBonuneiiHoe  JBWXeHHE. TaHreHIHAIbHOE U

HOpMajibHOE yckopeHue. llonmHoe yckopeHue. Yron Mexay

CKOPOCTBIO M YCKOPEHHUEM.

4. MHWuepumanvHple cuctembl orcueta. [loHsaTue cuibl,

Maccbl M umnyiabca. (OCHOBHOM 3aKOH  JUHAMUKHU

MOCTYTATEIBHOTO JIBUXKEHUS.

5. MoMeHT uMIyinbCca U MOMEHT CHUJIbI OTHOCHUTEIBHO

Toukd. OCHOBHOE ypaBHEHHE JMHAMHUKU BpaIIATEIHHOTO

JBUKEHUS.

6. Bpamenue BOKpyr HEMOJIBIKHOM OCH. MOMEHT

nHepuuu. Pacuer MOMEHTOB MHEpPLUHMHM IPOCTBIX TeJl.

Teopema Illteiinepa.

7. 3aKOHBI COXpaHEHUs B MEXaHUKE. 3aMKHYTasl CHUCTEMA.

3aKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCa.

8. Pabora wu mommHuocth. Kunernueckas dsHeprus

MOCTYIATEILHOTO U BPallaTeIbHOTO IBHYKCHHUS.

9. KoncepBatuBHble cuibl. lloTeHnmanbHas >Heprusi.
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3aKOH COXpaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUH.

10. /IBa cmocoba ommucaHus B3aUMOICHCTBHA. [[BHoKeHUE
YacTULIbI B OJHOMEPHOM CTallMOHApHOM I10Jie. CBSI3b MEXTY
CUJION M IOTEHUIUAIBHOW HEPTUEH.

11. Tapmonudeckue KosieOaHws. AMIUIUTYAA, 4YacToTa,
HavanpHas ¢aza. Marematuyeckuit U PU3NYECKUN MasITHUK.
DHeprusi rapMOHUYECKHUX KOJIeOaHUiA.

12. 3aryxatouue kosiebaHus. XapaKTepUCTUKU 3aTyXaHHUS.
DHeprus 3aTyXarmux KoJeOaHu.

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

14. Hanoxxenne ynpyrux BoaH. Crosfdas BOJIHA U €€
ocobennoctu. Konebanne HaTSAHYTOW CTPYHBI.

15. Tloctynatel  OiiHIITEWHA. 3aMeIJICHUE BPEMEHHU.
JlopennieBo  cokpamieHue — JUIMHBL.  PensTuBUCTCKUE
WHBapHaHThl. IHTEpBaI.

16. PenaruBucrckuii umnyinbsc. CBSI3b Macchl, SJHEPIHUU U
UMITYJIbCA YaCTHUIbl. DHEPIUs MOKOS. 3aKOHBI COXPaHECHHUS
MIPU PETSTUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MUKpPOCOCTOSIHHIE I MaKPOCOCTOSTHUE
cucteMbl. Ctatuctudyeckuil moaxos. [lonsitue BeposiTHOCTH
U CpeJHel BeTUYHHBI.

18. dyHKkuMs pacnpeneneHus CIy4yalHOW  BEJIMYUHBIL.
Pacrnipenenenrie MOJIeKyI 1O MPOEKIUSAM CKOPOCTEH.

19. Pacnpenenenue MoJIeKyl IO MOAYJIK CKOPOCTH.
HaubGonee BeposiTHas, cpeiHssi W CpeAHEKBaJApaTUUHAS
CKOpPOCTH.

20. Mogenb uaeansHOro rasa. JlapneHue u Temmeparypa c
TOYKHA  3PEHHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPHHU.
YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a.

21. Pacnpenenenue MoJieKys UACAIBHOTO ra3a 1Mo BHICOTE B
nosie Tsbkectu 3emiu. bapomerpuueckas popmyia.

22. llonsAtue cremeHeil cBOOOIBI MOJEKyJbl. Teopema o
paBHOpACIPEICICHUN YHEPTHH 110 CTETICHSIM CBOOO/IBI.

23. BuytpeHHsisi dHeprus Kak (QYHKOHS COCTOSHUS
cuctemsbl. [IepBoe Hayaio TePMOIMHAMUKH.

24. Pabora kak ¢yHkmus mporecca. M30XopHyecKwHid,
M300apuYeCcKuil U N30TEPMUUECKUN TPOLIECCHI.

25. lloHaTtue  TEMJIOEMKOCTH. TennoeMkocTs  Ipu
M30XOPHUYECKOM M M300apudeckoM mporeccax. [locTosiHHAs
anuadaThl.

26. AnuabaTU4ecKun nporiecc. ITepBoe Hayajo
TEPMOJMHAMHUKHN  JUIsI  aguabaTHYecKoro  Iporecca.
VYpasuenue Ilyaccona.

27. Huxnuaeckuid  mporiece. KoappuiumeHT mose3Horo
NeCTBUS ~ TEIJIOBOW  MamMHBL. ~ BTopoe  Hayano
tepmoanHamuku. @opmynuposku Kiaysnyca u Kenbsuna.
28. Ilpobmema HeOOpPaTUMOCTH TEIUIOBBIX IPOIIECCOB.
DHTPOIHS CUCTEMBI U ee cBoiicTBa. Teopema Heprcra.
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29. OCHOBHOE ypaBHEHUE TEPMOAMHAMUKHU. OHTPOMHUS
uJeanbHOro ras3a. MlaMeHeHue SHTpONUH MPU U30IIpoIIeccax.
30. Huxn Kapno. Teopema Kapno. TepmoamHamuueckas
mKajna Temieparyp. TpoiliHas TOouka BOJBI Kak penepHas
TOYKa.

31. Cratuctuueckuii  Bec  MakpococtosHud.  CyTb
HeoOpatumocTH.  CTaTHCTUYECKUH  CMBICI  SHTPOIIUHU.
®opmyna bosbimana.

32. I'paHuLIbl NPUMEHUMOCTH MOJEIM MJICATbHOIO Trasa.
YpaBHenue Ban-nep-Baanbca. M30TepMsl peanbHOro rasa.

33. Cubr B3aUMO/ICUCTBUS B MIPUPOJIE.
DJIEKTPOCTATUYECKOE ToJe. 3akoH Kynona.
HanpspkenHocts  aniekTpoctatuyeckoro monst.  [IpuHioun
CYNEpIIO3ULINH.

34. CunoBble nuHU. IloTOK BekTOpa HaNpPSHKEHHOCTH
aNeKTpocTaTuyeckoro mnois. Teopema ['aycca.

35. Ilorenmman. Teopema 0 UHMPKYISIUMUA  BEKTOpa
HAMPSKEHHOCTH AJIEKTPOCTATUYECKOTO Mojsl. CBA3b MEKIY
HaIPSHKEHHOCTHIO U TOTCHITUAIOM.

36. DIEKTPOEMKOCTb. Konnencaropsl. CoengunHeHue
KOHJEHCATOPOB. DHEprus KOHJEHcaTopa. OHeprus
AIEKTPUYECKOTO TMOJIS.

37. DOnextpuyeckuil Tok. IlnoTHOoCcTh TOKa. YpaBHEHHE
HenpepsiBHOCTH. 3akoH Oma B nuddepennuansHoit popme.
38. ComportuBierre MTPOBOAHUKOB. CTOpPOHHHE CHIIBL.
3akon Owma B HHTErpanbHOU opMme.

39. IlpaBuna Kupxroda mis pacdera pa3BETBICHHBIX
uenei. Momnocts Toka. 3akoH Jxoynsa-Jlenua.

40. Enunas npupopa JIEKTPUIECKOTO U MAarHUTHOTO TOJIA.
[Tone pmBwxkymerocss 3apsiga. IlpuHOMN Cynepno3UIUH
MarHuTHBIX nosei. 3akon buo-Cagapa.

41. TloTok U UUPKYIALUS BEKTOpAa UHAYKIIMH MarHUTHOTO
nosst. Teopema ["aycca u Teopema 0 HUPKYISLHH.

42. Cuna Jlopenna. Cuna Amnepa.

43. 3akoH  dJeKTpOMarHuTHOM  umHAyKuuu  Dapajes.
[IpaBuiio Jlenna. BuxpeBoe anekTpuyeckoe moilie.

44. SIBneHue caMOMHAYKUMU. VHIYKTUBHOCTb. OHeprus
KOHTYpa C TOKOM. DHEPrusi MAarHUTHOTO TOJIS.

45. Dnexktpuueckoe mone B BeulectBe. Ilonspuzanus
OUDIIEKTPUKA.  BeKTop  2IeKTpUYEecKoro  CMELISHHUS.
JlsnexkTpuyeckas IPOHULIAEMOCTh BELLECTBA.

46. MarHutHOoe TMOJN€ B BellecTBe. HaMarHMYEHHOCTb.
HanpsixkenHocTb MarduTHOTO TIOJIA. MaruuTHas
MIPOHHUIIAEMOCTH BenlecTBa. DeppoMarHeTHKH.

Ilepeuyenn Bonpocos k 3auery (10 cemecTp):
1. TIlpenckazaHue CyHIECTBOBAaHHS —3JEKTPOMAarHUTHBIX
BOJIH.
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2. DJexTpOMarHuTHbIE BOJIHBL. BolHOBOEe ypaBHEHHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH.

3. Ilmockas »yIeKTpOMarHuTHasE BOJIHA U €€ OCHOBHBIE
XapaKTePUCTUKU. DHEPTUsl U HUMITYJIbC 3JIEKTPOMArHUTHOM
BOJIHBI.

4. [EcrecTBeHHBIW M MNOJAPU30BaHHbIM cBeT. CTeneHb
MOJIAPU3aLUMU JIMHEMHO TMOJISIPU30BAaHHOTO CBETa. 3aKOH
Mautroca.

5. Tlomapuszauust Ipu OTPAXKEHUU W MPEIOMIICHUU CBETa
Ha TpaHULE pas3Jena AUdJIeKTPUKoB. Yron bprocrepa.
JIBOWHOE TydenpesiOMIICHHE.

6. CriocoObl TOJNSIpU3AIMN €CTECTBEHHOrO cBeTa. lIpu3ma
Hukons. BpaieHune miockocTd Mojisipu3allid CBeTa IMpHU
MIPOXOXKACHUU Yepe3 ONTHUECKU aKTUBHYIO CPELy.

7. lllxana omekTpoMarHUTHBIX BOJH. OcoOeHHOCTH
onTHYecKoro nuamna3zoHa. [lokaszarens npenomMieHus cpeabl.
8. Korepentnsie BomHBL. HMHTepdepeHIns CBETOBBIX
BOJIH. Crnoxxenue WHTEHCUBHOCTEHN B ciydae
HEKOT'epEHTHBIX U KOT€PEHTHBIX KOJICOAHUH.

9. Omnruueckass pa3HocTh xona. CBs3b ONTUYECKOMN
Pa3HOCTH XO0Jla ABYX BOJH C Pa3HOCTBIO (a3 MEXITy HHMHU.
YcnoBus MakcuMymMa 1 MUHUMYyMa.

10. Cxema IOnura s nHaOmoneHUs WHTEPPEPEHIIHH.
BpemenHas u npocTpaHCTBEeHHAsI KOTEPEHTHOCTb.

11. UnTtepdepeniuss B TOHKHMX IUIeHKax. HaOmronenue
koJsenr HploToHa B OTpaskeHHOM U MTPOXO/ISIIEM CBETE.

12. SBnenne mudpakmmu. Hudpakmus Dpenens u
Opaynrodepa. [punuun I'toiirenca-dOpenens.

13. dudpakuuss Openenst Ha KPYrJIOM OTBEPCTHH. 30HBI
Openens. ['padhuyeckuit METo ] CIOKEHUS AMILUIUTY .

14. dudpakuus DpayHrodepa Ha y3KOH MPSIMOTHMHEHHON
menu. JudpakumoHHas pemierka Kak — COBOKYITHOCTb
KOHEYHOT'0 YMCJIA HICIIECH.

15. TennoBoe U3JIy4eHUE Tena. 3aKoH
Credana-bonpimana. 3akoH cmemnienuss Buna. [mmortesa
[Tmanka.

16. ®oroadpdexr.  3akonsr  CromeroBa.  Dopmyna
DUHIITENHA.

17. ®oronsl. JlaBnenue ceta. KopmyckyispHO-BOIHOBOI
Jyaju3M CBeTa.

18. Paccessnme ¢orona Ha CBOOOJHOM  DJIEKTPOHE.
®opmyna Komnrona.

19. Bonnossie cBoiicTBa yacTuil. JnuHa BoaHsl ne bpois.
DKClepUMEHTANIbHBIE  MOATBEP)KIIEHUS  TUIIOTE3bl e
Bbporins.

20. ITpuHuun HEOMPEJICTICHHOCTH. CooTtHolIeHNE
HeonpeaenenHocrer ['eitzendepra. OcoOCHHOCTH Tporecca
U3MEpEHUs B KBAHTOBOM MEXaHHKE.

21. ®usnyeckoe HCTOJKOBAaHWE BOJH J¢  bpoiis.
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BonnoBas  ¢ynkunums u ee  cBoiictBa.  [ImoTHOCTH
BEPOATHOCTH OOHAPYKEHUS YaCTULIBI.

22. OcHoBHas 3aa4a KBAaHTOBOM MEXAHUKH.
Hecranuonapsoe u CTaI[MOHAPHOE ypaBHEHHE
[Ipénunrepa.

23. YacTuia B OATHOMEPHON OECKOHEUHOM MPSIMOYTOJIbHOMN
noteHnuanpHou sime. KBantoBanue sueprun. CoOCTBEHHBIC
(GYHKIIUU COCTOSIHUSI YACTHIIBI.

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

25. KBaHTOBBIM rapMOHUYECKUI OCLIMILISATOP.

26. Ilnanerapnas wmoxens aroma. llocrynater bBopa.
KBanToBaHue 3Hepruu BOAOPOI0NOJ00HON CUCTEMBI.

27. Wznyuyenue BOJIOPOJIOTIOAO0HBIX CHCTEM.
CrektpanbHble cepur artoMa Bojopona. (OOoOIeHHAS
dbopmyna baiasmepa.

28. CrnekTpbl MHOT03JIEKTPOHHBIX aTOMOB. 3aKkOoH Mo3iu.
29. VpaBuenue Ilpenunrepa s aromMa BOJOPOJA.
KBanToBanne momenta umiyibca. [IpaBuna otdopa.

30. Coun snekTpoHa. KBaHTOBBIE umcia, ONKMCHIBAIOLINE
COCTOSIHME JJIEKTpOHa B arome. KpaTHOCTb BBIPOXKACHUS
sHepreTrueckux ypoHen. [Tpunnun [aymnu.

31. IlpuHUMO TOIECTBEHHOCTH OJMHAKOBBIX YacTHILI.
Bbozonsl u pepmuonsl. KBanToBbIE pacnpeseneHus.

32. CBoboanble 3IeKTpoHbI B MeTaiie. DHeprus depmu.
30HHAas TEOpPHS TBEP/BIX TEIl.

33. DneKTpOonpoBOJHOCTb METAJUIOB U MOJIYIPOBOJHUKOB.
CBepXmpoBOIUMOCTb.

34. SBnenme  paauoakTHBHOCTH.  OCHOBHOM  3aKOH
paanoakTuBHOTrO pacnana. [locrosuuas pacnaga. [lepuon
noJiypacrnaja.

35. CocrtaB u XapaKTepUCTHKU aTOMHOTO sjpa. KanenbHas
MoJenb. Pasmep u criuH sapa.

36. Macca u sHeprus CBS3M aTOMHOTO Siipa. 3aBUCUMOCTD
YAEIBbHOM  BHEpPrus CBsI3W OT  MaccoBOrO  YHCIA.
Ob6ono04yeunas Moiemb sapa.

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

38. PanuoaktuBHble psapl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3ydeHus saep. ymHaa cBo00HOTO Ipodera o.-4acTHIl.
39. Tpu Buma [ -pacmama. DHEPreTHYECKHH CIIEKTP
B-uactui. Helitpuno.

40. OcoOenHoctu 7y -u3nydeHus sdanuep. Ilpoxoxnenue
Y-KBaHTOB Y€pe3 BEIIECTBO.

41. Knaccudpukanust sJIeMEHTApHBIX dYacTUll. JIenTOHBHI.
JlenToHHBII 3aps.

Anponsl. bapnonnslii 3apsa. KBapkoBas MoJens aIpoHOB.




Kon Nupukarop
KOMITETCHITH JOCTHKCHUS OrneHOYHBIE CpeICTBA
u KOMITETCHIIH
[1K-2.2 Pemraet Ha ocHoBe | [IpumepHblii nepevyeHb NPAKTHYECKUX 3aaHUH

COBPEMEHHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTU1
3aJ1a4u 110
TUTAHUPOBAHHUIO,
pa3paboTke u
peanu3aiuu
porpaMm
y4eOHBIX
buzHIecKux
JTUCUUTUIAH

1 cemecTp

3aganue 1.Touka 1BHKETCS B INIOCKOCTH X0y IIO 3aKOHY:
x=-2t;y = 4(1- ). Halitn ypaBHenue tpaekropun y = f(x)

1 U300pa3uTh ee rpaduuecku; BEKTOp ckopoctu V' u
YCKOPCHHSI d B 3aBUCHMOCTH OT BPEMEHH; MOMEHT
BPEMEHHU to, B KOTOPBIN BEKTOP YCKOPEHHUS @ COCTaBJISCT

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

V==20+4(1-21)j, a=-8j,1=0,75c.

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

YIIIOBOI CKOPOCTH (o) 32 IIPOMEKYTOK BpeMeHH OT t=0 s10

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 cTaKnBaeTCs ¢ MapoM Maccoi mz =6 KT,
KOTOPBIN JBUKETCS €My HaBCTPEUY CO CKOPOCThIO V2=2
M/c. Onpenenure CKOPOCTH IAPOB Mocle 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 TOPU30HTANIbHYIO ocb. Ha nununap
HaMOTaH UIHYp, K CBOOOJHOMY KOHIy KOTOPOTI'O MO/IBELIEHA
rups Mmaccoi  mo=2 kr. C KakuM yCKOpeHueM OyzaeT
OIlyCKaThbCsl TUPS, €CIIU €€ MPEAOCTaBUTh caMoii cebe?

Ortser: 2,8 M/c?.

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

3aganue 6. Haiiqure muist ra3o00pa3Horo a3ora
TEeMIIepaTypy, IPU KOTOPOU CKOPOCTSIM MoJiekyJ vi = 300
M/c 1 v2 = 600 M/C COOTBETCTBYIOT OJAMHAKOBbBIC 3HAUCHHUS
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byukuu pacnpenenenus Makcpemna f(1). OTser:
_mVy =)

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

3apanmue 7. VieanbHblil IByXaTOMHBIN ra3 00beMOM 5 11 1
nasnenneM 10° ITa M30XOpHUECKU HATPEIH, B PE3YIILTATE
Yero CpeIHsIsl KHHETUYECKasi YHEPTHUsl €0 MOJICKYJI
yBenuumiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko npu
9TOM U3MEHMThLCS JaBlicHue ra3a’? B manpHeimeM ra3
HM30TEPMUYECKH PACIIUPUIIN 10 HAYAIBLHOTO JIaBJICHUS.
Omnpenenure 06beM raza B KoHIle nporecca. OTBeT:
yBeanuurces Ha 0,16 MlIla; 5,8 .

3apanue 8. Onpenenute KO3PGUIUESHT TEIIONPOBOIHOCTH
A a3ota, eciau KO3 GUIIMEHT TUHAMUYECKOU BI3KOCTH 1) JUIS
Hero npu Tex ke ycnoBusx paseH 10 mklla-c. OtBet: A=7,42
MmB1/M-K.

3apanme 9. 12 r a30Ta HaXOAATCA B 3aKPBITOM COCY/JI€
oowvemomM 2 1 ipu Temnepatype 10°C. [locie narpeBanus
JaBIIEHUE B cocyjie cTano paBHo 10*mm.pr.cT. Kakoe

KOJIMYECTBO TEIUIa OBUIO COOOIIEHO ra3y MPU HarpeBaHUH?
Ortser: 4,1-10° Ix.

3apanme 10. Cmemanu Bogy Maccoil mi=>5Kr npu
temmneparype T1=280 K ¢ Bomoit maccoit my=8kr npu
temneparype T2 =350 K. Haiitu: 1) temnepatypy 6
cMecH; 2) u3MeHeHne AS SHTPOIHH, TPOUCXOIIEE TPU
cvmemmBannn.  Otet: 323 K; 0,3 xJ[x/K.

3aganue 11. Toueunsie 3apsaasl =10 1K1 u q2=-20 HKn
HaxoJATCs B BO3yXe Ha pacctosuuu 10 cMm npyr oT apyra.
OnpenenuTs HANPS)KEHHOCTH TOJISI B TOUKE A, yJaJleHHON
Ha paccTOsiHME 6 CM OT MepBoro U Ha 8 cM oT BToporo. Kak
M3MEHUTCS NOTEHIMaIbHAas SHEPIUs B3aUMOACHCTBUS
3apsi/10B, €CJIM IEPEMECTUTh BTOPOHl 3apsi B 3TY TOUKY?
Kakyto a5 aToro HyxHo coBepuTh padoty? Otset: 37,6
kB/m; 12 Mx/Ix.

3apanme 12. Tpu MI0CKUX BO3YIIHBIX KOHAEHCATOPA C
eMkocTsMH C1=1,5MkD, C=7 MK®D, C3=2 MKD coeaUHEHBI
MOCJIEI0BATEIBHO M MPUCOEANHEHBI K UICTOYHUKY TOKa. [1pu
5TOM 3apsJi BTOPOro KoHjeHcaropa pased 14-10* Ki. a)
Hatitu sHepruto stoii 6atapeu. 6) He oTkitoyas HICTOYHHUKA
TOKa OT 6aTapen KOHJEHCATOPOB, Pa3IBUTAIOT IIJIACTHHBI
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TPEThEro KOHJEHCATOPA, YBEIIUYUBAS PACCTOSTHUE MEXKIY
HUMH B 2 pa3a. HaliTu u3MEeHeHHEe eMKOCTH U 3apsiaa
oarapeu. OtBet: 490 M/Ix, 0,21 Mx®, 0,4 MK

3apanmue 13. JIa anemenrta (€1 =1,2 B, 11 =0,1 Om, & =
0,9 B, r2 = 0,3 OM) coeuHEeHbI OJJTHOUMEHHBIMH TIOJIFOCAMH.
ComnporuBienue R coemnHUTENBHBIX POBOAOB paBHO 0,2
Owm. OnpenenuTh cuily TOKa B ienu | ¥ pa3HOCTb
IMOTEHIINAJIOB Ha 3a)KMMaXx Kaxkjoro ucrounuka. Orser: 0,5
A;1,15B; 1,05 B.

3apanne 14. Kpyrosoii Butok paguycom R=15,0 cm
PacIioyio’keH OTHOCUTEIbHO OECKOHEUHO JJIMHHOIO MPOBOA
TakK, 4TO €ro IIOCKOCTh MapaijiesibHa IPOBOAY.
[IepnenauKynsap, BOCCTAaHOBIEHHBIN Ha IPOBOJ U3 LIEHTpa
BUTKA, SIBJISIETCS] HOPMAJIBIO K IJIOCKOCTH BUTKA. CHja Toka
B nipoBoze [1=5A, cuna Toka B BuTKe Toku [h=1A.
PaccrosiHue ot neHTpa BuTKa 10 nposoga d=20 cm.
Omnpenenure MarHUTHYIO UHAYKLHIO B LIEHTPE BUTKA.
OrtBet: Bo=6,5MkT1.

3apanmue 15. [IpoBoadimuii NI0CKUN KOHTYP, UMEIOIIHI
bopMy okpykHOCTH paauyca r = 0,05 M momelieH B
OJTHOPO/IHOE MarHUTHOE TOJIE TaK, YTO JTMHUM MarHUTHOU
WHAYKIIMH [OJI HAMIPaBJICHbI MEPIEHAUKYIISIPHO MIIOCKOCTH
koHtypa. Comportusiienue koutypa R =5 Om. Marautnas
WHAYKIHS MeHseTcs 1o 3akony B = kt, rme k = 0,2 Tn/c.
Omnpenenure: a) 3.11.C. UHAYKIIUH, BO3HUKAIOLIYIO B 3TOM
KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPbIi
MPOTEUET MO0 KOHTYPY 3a MEPBBIC 5 CEKYH N3MEHEHUS
moisg. Oteet: 1,6 MB; 0,3 MA; 1,6 MKa.

3aganue 16. Karyiika HaMoTaHa MEHBIM ITPOBOAOM
nuamerpom d=0,2 MM ¢ obmielt amuHoM /=314 M 1 umeer
nHAyKTUBHOCTH L=0,5 I'H. Onpenenuts conpoTuBIeHUE
KaTyIIKH: 1) B K MOCTOSHHOTO TOKA; 2) B LIENHU
nepemMeHHoro toka ¢ yactorot v=50 I'u. Orer: R=160 Owm;
R=224 Owm.

2 cemecTp

3aganue 17. B onbire FOHTa cTEKIIIHHAS IIIACTUHKA
TOJIIIUHON B 2 CM TTOMEIIACTCS HA ITyTH OJHOTO U3




Kon
KOMIICTCHIIN
nu

Nupukarop
JOCTHIXXCHUS
KOMIICTCHIINH

OneHouHbIE CpesicTBa

uHTepdepupyroImMX Jydeil nepneHauKyIsapHo 1ydy. Ha
CKOJIBKO MOTYT OTJIMYaThCS IPYT OT APYyra 3HaYCHUS
MOKa3aTesl MPEJIOMIICHUS B Pa3IMYHbIX MECTAaX IUIACTUHKH,
YTOOBI U3MEHEHHUE PA3HOCTH X0/1a OT STOM HEOHOPOAHOCTH
He npeBbimano 1 Mxm? OtBet: A<n=5-10".

3aganue 18. [Tyyok 6enoro cBera magaet HOpMaIbHO K
MMOBEPXHOCTH CTEKJITHHOM IIJIACTUHKKM ~ ToJuHo# d=0,5
MKM, HaxoJs1elicsa B Bo3ayxe. [lokazaTens mpenomieHus
crekina n=1,5. B pe3ynbrare untepdepeHmum
MHTEHCUBHOCTb HEKOTOPBIX BOJIH, JYTMHBI KOTOPBIX JIEKAT B
npezaenax Bugumoro cnekrpa (ot 400 go 700 um),
YCUJIMBAETCS NP oTpaxeHuu. Onpenenure JIMHBI ITUX
BosH. OtBeT: 0,6 MKM4 0,43 MKM.

3aganue 19. [Inockas Bonna (A=0,5MkM) nagaer
HOpPMAaJILHO Ha JuadparMy ¢ KpyriibiM OTBEPCTHEM
nuametrpom 1,0 cm. Ha kakoM paccTosiHuM OT OTBEPCTHS Ha
€ro OCH J0JKHA HAXOAUThCS TOUYKa HAOMIOACHUS, YTOOBI
OTBEpCTHE OTKPBIBaJO: 1) ogHy 30Hy PpeHento; 2) ABe
30HbI @penensa? Oteer: 50; 25 m.

3apanue 20. Halitu HanOoIbIINK MTOPSIIOK CIIEKTPA IS
YKEITOW JTMHUYU HATPHsI C ITTMHOM BOJIHBI A=589 HM, eciu
noctosiHHas AudpakunoHHon pemeTku d=2MkM. CKOJIBKO
BCET0 MaKCHUMYMOB JaeT 3Ta pemietka? [log kakum yriom ¢
Habmrogaerca nocneanuii Makcumym? Otser: 3; 7; 62°.

3apanme 21. /[Ba nossipusaTopa pacroaoKeHbl TaK, YTO
YroJI MEXKIy MX IUIOCKOCTSAMH NPOITyCKanus pasen  25°.
Onpenenutpb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh
€CTECTBEHHOI'O CBETA IPU MPOXOKJIEHUU: 1) uepe3 ouH
(mepBbIit) mosispu3aTop, 2) uepes oda noaspusaTopa.
KoadduuumenT mornomenus ceera B MoIIpu3aTOpPe paBeH
0,08. OtBer: 2,17; 2,88.

3aganue 22. Yepnoe Teno umeer temnepatrypy 3 kK. [Ipu
OXJIAXKJACHUU TCJIa AJIMHA BOJIHBI, IIPUXOAAIIAACA HA
MaKCHMYM H3JIy4aTelbHON CIIOCOOHOCTH, M3MEHMIIACh Ha §
MKM. J[o kakoii TeMnepaTtypsl oxsaauiaochk Teno? OTBeT:
323K.

3apanue 23. Y3Kkuil ny40K MOHOXPOMAaTUYECKOTO
PEHTTEHOBCKOTO M3Ty4Y€HHUS MaJjaeT Ha PacCenBarolee
BemecTBo. [Ipu 53TOM AjinHA BOJTHBI U3TYYEHUS,
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paccesturoro moj yraamu 60° u 120°, orimyarores apyr ot
apyra B 2 pa3a. Cuurasi, 4TO paccesHHe POUCXOIUT Ha
CBOOO/IHBIX ANEKTPOHAX, HANTH JUTMHY BOJHBI MAAI0IIETO
n3nydyenus. Orser: 1,2 nm.

3aganue 24. Kpacnas rpanuna  Qoroadpdexra ans
HEKOTOporo MeTtaiia paBHa 275 um. Haiitu: 1) paboty
BBIXOJIa AJIEKTPOHA U3 3TOT0 METaJlIa, 2) MaKCUMaJIbHYIO
CKOPOCTbH 3JIEKTPOHOB, BHIPHIBAEMBIX U3 3TOTO METalia
cBeTOM ¢ AnuHOM BoH 180 HM, 3) MakCHUMalbHYIO

KMHETUYECKYIO 3HEPTHUIO 3TUX 1eKTpoHOoB. OTBeT: 4,523B;
9,1:10° m/c; 2,383B.

3aganmue 25. DnekTpoH 00s1agaeT KWHETUYECKON SHEPTUei
30 5B. Onpenenuts AeOPOIIEBCKYIO IITHHY BOJTHBI
3NIEKTpOHA. Bo CKONIBKO  pa3 M3MEHMTCS 3Ta AJIMHA BOJHBI,
€CJIi KMHeTH4ecKas s3Heprust ymenniuurces Ha 20%7? OTBert:
2,2:101%w; 1,12.

3apanmue 26. [Ipu 1BMKEHUU YaCTULIBI BJIOJIb OCH X
CKOPOCTh €€ MOKET OBITh OIpeJielieHa ¢ TOYHOCTHIO
(omm6koi) mo 1 cm/c. Haiiti HeonpeaeIeHHOCTh
KOOP/IMHATBI, €CJIA YaCTHUIICH ABJSICTCS: 1) 3JIEKTPOH, 2)
apobunka maccoii 0,1r. Otser: 0,01m; 10-28m.

3aganue 27. YacTuia HaxoauTcsl B 0€CKOHEYHO TITy00KOit
OJTHOMEPHOU MOTEHIIUATBLHONW UMest MUHUMAIIbHYIO
sHepruto. KakoBa BepoOSITHOCTH OOHAPYKEHUS YACTHIIBI B
cpenneit Tpetu simbl? OtBet: 0,609.

3ananue 28. Onpenenurts JIUHY BOJIHBI,
COOTBETCTBYIOIIYIO TpeThel iuHuu cepun banpmepa: 1) B
CIIEKTpPE U3JIy4YEHUU BOJIOpoAa, 2) B cnekTpe uzinyuenus
noHa renusa. OTeet: 434uM, 109HM.

3apanue 29. Onpenenure nepuos noiypacnaia u

Ha4YaJIbHYIO aKTUBHOCTb BUCMYTa zgé)Bl , €CJIM U3BCCTHO,

4TO BUCMYT Maccoii m = 1 r, BeiOpackiBaer 4,58-10'°  —
yactull 3a 1 cekyHay. Bo ckonbko pa3 u3MeHuTcs
aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3aganue 30. Sapo 6epunus-7 f-paAuOaKTUBHO 1O CXEMe
K-3axBara. 3anucats peakuuto. Kakue yacTHIIBI IpU 3TOM
o0pa3oBaUCh?




Kon Nupukarop
KOMITETCHITH JOCTHKCHUS OrneHOYHBIE CpeICTBA
u KOMITETCHIIH
3apanue 31. Beruucnuts B a.e.M. Maccy sapa °c,y
KOTOPOTO SHEPrus CBSA3M HA OJIMH HYKJIOH paBHO 6,04 M»B.
OtseT: 10,0135 a.e.Mm.
3aganue 32. ConHeyHas OCTOSTHHAS ISl 3eMIIU
(?HEprust COJIHEYHOTO U3ITYUCHHS, MTAIAI0IIETO B SAMHUILY
BPEMEHHU Ha €IMHUILY TUIOIIAJAH B MEPIICHIUKYISIPHOM
Hanpasienun) pasua 1370 [Ix/c-m2. Onupasch Ha 9Ty
BEJIMYMHY, HalIUTE, CKOJIBKO 110 Macce BOAOPO/Ia BBITOPAET
€XKECEeKYHTHO BHYTPHU COJIHIIA, €CJIM U3BECTHO, YTO
HMCTOYHUKOM SHEPTUHU COJHIA SIBIISIETCS CUHTE3 YEThIPEX
syiep Boaopoia ¢ oopazoBanueM sapa renusa-4. Oreer: 630
MJTH.T/C.
[IK-2.3 OcyuiecTBisier IIpuMepHBI NepedyeHb BONPOCOB U 3aJaHUI 110

KOHTPOJIb NMPAKTHYECKUM 3aHATHAM

pe3ynbTaToB

o0yueHus

yyaimxcs mno

buznaeckum 9 cemecTp

JTUCHUILTHHAM

7. Kakue

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

6. IlpuBenute npUMeEpsl CHII, JAIONIMX pPa3HBIC BUIBI
NOTEHIMATIBHON 3Hepruu. Kakue u3 HUX MPUCYTCTBYIOT
B JTAHHOM pabore? Nzobpazure CcXemy
IKCIEPUMEHTAJIBHON YCTAHOBKM M YKOXKHUTE Ha HEU
CWJIBI, JICUCTBYIONINE HA BCE TEJa, BXOISIINE B CHCTEMY,
B Ka)X/IbIii MOMEHT BPEMCHH.

BEJTMYUHBI UMEH KHHETHYECKas u
NOTCHIMATIbHAS. SHEPTHsI CUCTEMbI «IyJS+MasTHHK» B
paznuuHble MOMEHTHl ombiTa? IlpencraBeTe cxemy
U3MCHCHHS KHMHETHUYECKOW M TMOTCHIMAIBLHOW YHEPTUU
CUCTEMBI.

8. Jlis KaKMX MOMEHTOB BPEMEHH B JIAHHOM JKCIIEPUMEHTE
MOKHO TPUMEHSTh 3aKOH COXPAHCHHS MEXaHHYECKON
SHEPTruH, a Ui KaKuX HeJb3s U moyemy? Cxema.

9. Jlns KaKuX MOMEHTOB BPEMCHH B JAHHOM JKCIICPUMEHTE
MOYKHO MPHUMEHSTh 3aKOH COXPAHCHUS MMITYJIbCa, a JUIs
KaKuX Helb3s U mouemy? Cxema

10. Mcnionb3yst 3aKOHBI COXpaHEHHUS MOTydUTe (GOpMyITy JUTst
pacueTa CKOpOCTH TOJIeTa IMyJIH B JaHHOM padore.

11.Kak mnpowusBomutcs 00pabOTKa 3KCIEPHUMEHTAIBHBIX
JTaHHBIX B JaHHOW pabore. Kak ompenensercs
JIOBEPHUTEIIbHBI ~ MHTEPBAJl CKOPOCTH M CPEIHSA
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KBaJApaTHU4ICCKasd IOI'PpCIIHOCTb OTKIIOHCHU MasTHHKa?

Neo 4 «MccnenoBaHue BpalaTeaIbHOTO JBHKEHUS TBEPIOTO
TeJa BOKPYT HEMOJBUKHOU OCH»

2.

10.

11.

12.

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa HHEPIHH OT
paccTosiHUSA, Ha KOTOPOM HAaxOJUTCS TEJIO0 OT OCHU
BpamieHus1? B ganHoi padote. IloctpoiiTe rpaduk 3Toi
3aBUCHUMOCTH.

Kak skcriepuMeHTanbHO onpeaenseTcs MOMEHT HHEPLUU
Teja B JaHHOM JabopaTopHOi padoTe?

Kakne 3akoHBI COXpaHEHUs] NMPUMEHSIOTCS ISl BBIBOJA
pacuetHbix ¢opmyn? [lomyuute dopmyny s pacuera
MOMEHTA WHEPIIUU MasTHUKA.

KakoBa 3aBHCHMOCTH YIJOBOIO YCKOPEHHsI Tella OT
MOMEHTa NPWIOKEHHBIX K HEMYy CHJI W MOMEHTa
uHepiuun  tena?  Iloctpoiite  rpaduk  gaHHOM
3aBHCUMOCTH

Kak Ha mastHuke Ob6epbeka MOTYT OBITh OMpeeNICHBI
YIJIOBOE YCKOPEHHWE, MOMEHT JEHCTBYIOIIMX CHJ U
MOMEHT UHEepIHH?

Kax B maHHOl paboTe pacCUMTHIBAETCS IMOTIPELIHOCTh
ompezieNieHuss MOMEHTAa HMHEpPIUH Tela OTHOCUTEIBHO
IIPOU3BOJIBLHON OCH BpalieHus?

[IpoaemMoHCTpHUpYITE BO3MOXKHOCTD MIPUMEHEHUS CPEJIbI
Microsoft Excel (mmm apyroi cpemsl) mis oOpaboTKH
9KCIIEPUMEHTANIBHBIX JaHHBIX.

Ne 5 «Onpenenenue xapakTepUCTUK 3aTyXalOIUX

KoJIeOaHui PU3NIECKOTO MASITHHKA)

8.

10.

11.

12.

[Nouemy Konebanusi MasiTHHKA B JaHHOW pabore OymayT
3aTyXaloUIMMH, naxe npu BBIKJTIOYEHHOM
AJIEKTpOMarHure?

3anummTe ypaBHEHHUS 3aTyXalOIIUX M HE3aTyXaloUIHX
KOJIeOaHUH, CPABHHUTE HX.

Kak ammummTyna 3aryxarommx KosieOaHHMH 3aBHCUT OT
BpPEMEHU | OT YHCJIa KoieOaHmii?

KakoB (hm3myeckuii CMbICT BENWYHMH MPUMEHHUTEIBHO K
JaHHOW pa0oTe: HayaidbHAs AaMIUINTYAa KoJeOaHWH,
HavanmbHas (Qa3a KoneOaHWI, KpyroBas 4acToTa
KosebaHui, mepuon  KojeOaHwid,  KOd(h(UIMEHT
3aTyXaHus, BpeMs pelaKcaluH, JIorapuPpMHUIECKUI
JNeKpEeMEeHT  3aTyxaHws, Jo0porHocTh. Kak  oHH
MeHstoTCs ¢ poctom U?

Kak  MeHsAIOTCS ~ XapakTEpUCTHKH  3aTyXarolluX
KoneOaHWii  HayaJbHas  aMIUITyAa  KojeOaHWI,
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13.

14.

Ne

5.

Ne

HauanpHas (daza  konmebaHWi, KpyroBas dYacToTa
KojeOaHui, mepuoJ  KojeOaHui,  KodhHUIHEHT
3aTyXaHus, BpeMs pellakcalud, JorapuGMUYECKUi
JNEKPEMEHT 3aTyXaHus, JIOOPOTHOCTh €CIH OJIMH W3
napaMeTpoB JIAHHOTO (hH3HUecKoro MastHuka: [, m, L,
k yBenuuutcs (U060 yMEHBIINUTCS) IpU (PUKCUPOBAHHBIX
3HAYCHUSIX OCTABIIUXCS?

Jns dero, B pgaHHOW paboTe, rpaduku CTPOAT B
JorapudpmuuecKkoMmacirade?

[IpoaemMoHCTpHUpYIiTE BO3MOXKHOCTD MIPUMEHEHHS CPEJIbI
Microsoft Excel (wimm apyroit cpeasl) mns oOpaboOTKh
9KCIIEPUMEHTANIBHBIX JaHHBIX.

11 «M3yueHue cTaTuCTUYECKUX 3aKOHOMEPHOCTEN»

KakoBo pacmpenenenue apobu mo syeiikam Ha JIOCKe
lNanprona? Kakoe pacnpeneneHnue aHaJOTUYHO TaHHOMY
B MKT?

KakoBo pacmpeneneHue 3IIEKTPOHOB TIO  MOJYIIO
CKOpPOCTH B JaHHOH pabote? YUTo NpOUCXOAUT MpHU
N3MCHCHHWH HAIIPAKCHUA Hakaa?

Kakue cratuctuueckue MeETONbI TMPUMEHSIOTCS B
JaHHOM paboTe?

[IpoaemoHCcTpHUpYiiTE BO3MOKHOCTh IPUMEHEHHS CPEbI
Microsoft Excel (wmm nmpyroi cpeasl) st oOpaboTKh
9KCIIEPUMEHTAIBHBIX IaHHBIX.

14 «Onpenenenue nokasaresns aauadaTbl METOJIOM

Kiemana u /Iezopmay

6.
7.

10.

OO0BsicHUTE X0 IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.
Ha3zoBute mporuecchbl, NpOUCXOASIIUE C ra3oM, B XOJe
IKCIEpPUMEHTa U M300pa3uTe UX rpaduIecKH.
3anumure  ypaBHEHMs  JAis8  BbiBoJa  (hOpMyJib
nokaszaresnst aquadarsbl.

[IponeMoHCTpUpYHTE BO3MOXKHOCTD IPUMEHEHHS! CPEJIb
Microsoft Excel (mmm mpyroit cpemspl) anst oOpaboTKH
9KCHEPUMEHTATIbHBIX JAHHBIX.

Kak B maHHOI paboTe MHHMMH3HPYETCS MOTPEUIHOCTD
9KCHEPUMEHTAIbHBIX JAHHBIX?

Ne 21 «HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA €
IIOMOIIBIO 30HAA»

5.

Yro Takoe HaNPSKEHHOCTb 3JeKTpuueckoro noius? Kak
rpaduvecku IPEJICTaBUTh pacrpenenesue
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HaNpsHKEHHOCTU B Pa3HbIX TOYKAX JIEKTPUUECKOTO I0JIs
B JJaHHOU paboTe?

Uro Takoe moTeHIMall JIeKTpocTaTuyeckoro noisa? Kak
rpadu4ecKy MpeCTaBUTh paclpesielieHue MOTeHana B
Pa3HbIX TOUKAX 3JIEKTPUUECKOI0 N0JIsl B JAHHOM padore?
Yemy paBHa paboTa MO NEpEeMELICHHUIO 3apsja BOJIb
OKBUTIOTEHIMATIBHON TOBEPXHOCTH H IO 3aMKHYTOMY
KOHTYpY, OIpPAaHHYEHHOMY YyYacTKaMU CHJIOBBIX U
SKBUTIOTECHIMAIBHBIX JIMHUI? Beraucnure pabdory 1o
HepeMeleHHIO 3apsa M0 3aJaHHOH TPaeKTOPHUHU.

Kak U3MEHUTCS KapTHHA CHJIOBBIX u
SKBUIIOTEHUMANbHBIX ~ JIMHUM  NpU  YBEIMUYCHHUH
(YMEHBIIEHUN) HAPSY)KEHHOCTU MEX]Ty JIEKTPOJaMu?

Ne 24 «Pacmmpenue npezena u3MepeHus amrnepMeTpa

IIOCTOAHHOI'O TOKa»

8.

10.

11.

12.

13.

14.

Kaxkos IMPUHIUIT IlGﬁCTBHH SJICKTPOU3ZMCPUTECIIbHBIX

puboOpoB MarHUTOAIEKTPHYECKOTO u
QJIGKTPOMArHUTHOTO THIIA, TPUMCHICMBl B JIAHHOUN
pabore?

Uro Ha3pIBAlOT TOKOM IIOJIHOTO OTKIOHCHHS U
HAIPSHKCHUEM HIOJTHOTO OTKJIOHCHHUSI

AIIEKTPOU3MEPUTEIILHOTO TTprbopa?

Kakum 00pa3oM BKIIIOYAIOT aMIepMETpP U BOJIBTMETP B
NIEKTPUYECKYI0 LEeNb JJUId  HU3MEPEHUs TOKa W
HanpsokeHus? [IpoaeMoHCTpUpyiiTe HABBIKM BKIIFOUEHHUS
ITHX MPUOOPOB B ANEKTPHUUECKYIO LIEIb.

Yro Ttakoe myHT? [l 4ero M Kak OH HMCHOJIb3yeTcs?
[IponeMOHCTpUPYHTE UCIIOIB30BAHKE LIIYHTA.

Yrto Takoe nob6aBoyHoe conpoTuBienue? g yero u kaxk
OHO UCHoJb3yeTcs? [IponemoHcTpUpYyliTE
UCIOJIb30BaHUE 100aBOYHOTO COMPOTUBIICHHUS.
[IponeMoHcTpUpyiiTE BO3MOKHOCTh IPUMEHEHUS CPEJIbI
Microsoft Excel (unu gpyroit cpeasl) nns oOpaboTKu
DKCIIEPUMEHTAIIBHBIX TaHHBIX.

Kak B manHoll paboTe MUHUMHU3UPYETCS MOTPEHIHOCTH
AKCIEPUMEHTAIbHBIX TaHHBIX?

No 28 «Onpenenenre HHIYKTUBHOCTU KaTYUIKH U

MarHUTHOM IMPOHUIACMOCTH Q)eppOMaFHI/ITHOFO TCIa»

5.

Kakue npubGopbl NMpUMEHSUIUCh B JaHHOW paboTre s
ompeNeusl MapaMeTpoB TOCTOSHHOTO U TEPEMEHHOIO
ToKa?

[Tonyuure bopmyry JUISE pacyeta IIOJIHOT'O
COTIPOTHBIICHHUS Lenu MIePEMEHHOTO TOKa,
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UCIIONIb3YeMON B JaHHOW paboTe (WM MpeaCcTaBICHHOM
MPEToaaBaTeieM).

7. Kak omnpenensnach UHAYKTUBHOCTh KaTyIIKU B JaHHOMU
padore? Kakum eme crnocoOOM MOKHO OIpPEAETHTh
WHIYKTUBHOCTB?

8. IIpomeMoHCTpHUpYHTE BO3MOXHOCTh IIPUMEHEHHUS CPEJIbI
Microsoft Excel (mmm apyroi cpemsl) mis oOpabOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.

10 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U I1OJIOCHI
MIPOITyCKaHUs CBETO(GUIBTPa ¢ TOMOIIbIO KoJel HproToHa»

5.
6.

Kak o0bscHsercs nossinenue koner Herorona?
[Momyunre dopmyisl A pacueTa paanycoB TEMHBIX U
cBeTbIX Kojel HproToHa.

IMomyunte Qopmyny ans omnpepeneHus paauyca
KPUBU3HBI JINH3bI.

Kak B nmanHO#l paboTe MUHHUMH3HPYETCS MOTPEIIHOCTD
JKCIIEPUMEHTAIIBHBIX JTaHHBIX?

Ne 34 «OmnpeneneHue JIMHBI CBETOBOM BOJIHBI U

XapaKTEPUCTHK JUPPAKINOHHON PEIISTKID)

5.

6.

KakoBbl mapaMeTpsl 1 XapakTePUCTUKU AU(DPAKIUOHHON
pEIIeTKH, MPUMEHSIEMON B IKCTIEPUMEHTE?

[Momyunre dhopmyiry Uit onpeseneHus JIUHbI CBETOBON
BOJIHBI IpU AU (pakuu Ha TU(PAKIMOHHOHN peIIeTKe.
KakoBo mnpakTtudeckoe NpUMEHEHHE TU(PPaKIIMOHHBIX
pereTok?

Kak B nmanHO# paboTe MUHMMHU3UPYETCS MOTPEUIHOCTH
IKCIIEPUMEHTAIBHBIX JTaHHBIX?

Ne 35 «Onpenenenrie KOHIEHTPALUK PACTBOPOB caxapa U

IMOCTOSIHHOM BpalliCHUA

5.

Ha  ocHOBe  Kakoro  SIBJICHUS  ONpeAesseTcs
KOHIIGHTpalusi ~ pacTBOpa  caxapa B JIaHHOM
IKCIIEpUMEHTE?

[losicHuTe YCTpOMCTBO M NPUHLMI JEHCTBHUS NPU3MBI
Huxous

[losichuTe  ycTpoHCTBO M NpUHUMN  JeHcCTBUA
MOJIyTEHEBOTO caxapruMeTpa

Kak B nanHo#l paboTe MUHMMH3MPYETCSI HMOTPEIIHOCTD
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KOMIICTCHIIN
nu

Nupukarop
JOCTHIXXCHUS
KOMIICTCHIINH

OneHouHbIE CpesicTBa

OKCIICPUMCHTAJIbHBIX ,I[aHHLIX?

Ne 36 «CHATHE BOJIBTaMIIEPHBIX XapaKTEPUCTUK
(b oTOdrIEeMEeHTa U ONPEIeTICHHE €r0 YyBCTBUTEIHHOCTIY

6. IIpoananusupyiiTe moyiydeHHbIe B 1a00OpaTOpHOM paboTte
BAX

7. Kak omnpenensiercs mnocrosiHHas Ilimanka B JaHHOM
JKCIIEepUMEHTE?

8. Kak B manHOl paboTe MUHUMHU3UPYETCS MOTPEHIHOCTh
9KCIIEPUMEHTAIBHBIX TaHHBIX?

9. Kak B naHHOW paboTe pPacCUUTHIBAECTCS MOTPEITHOCTD
onpezaeneHus nocrosHHou [lnanka?

10. ITpogeMoHCTpHUpPYITE BO3MOKHOCTh TPUMEHEHHUS CPEIbI
Microsoft Excel (unu gpyroit cpeasl) ans oOpaboTKu
IKCIIEPUMEHTATBHBIX TAHHBIX.

Neo 41 «HMccnenoBanue Bo30yX/1€HUSI aTOMOB T'a3a

5. OObsicHUTE NPHUHLHUII ONpPENEICHUs BO30YXKICHHBIX
COCTOSTHUI aTOMOB ra3a B 9KCIIEpUMEHTE?

6. IlosicHuTe IPUHIMI pabOTHI AIEKTPOHHON JTAMITBI

7. B KakoM Jauana3oHe >3JEKTPOMArHUTHBIX BOJIH JIEKHUT
U3NydyeHUEe BO30YKICHHBIX aTOMOB IMApOB PTYTU U
nouemy?

8. Kak B JmaHHOM O3KCIIEpUMEHTE oOmpeneseTcs 00JacTh
JIOKaJIU3alluk SJEKTPOHA U KaK TMOJIYYCHHBIC JTaHHBIC
COTJIACYIOTCS C TEOPETUYECKUMU IPEITOCHUIKAMHU?

Ne 42 «OmnpeneneHue riiaBHbIX KBAHTOBBIX YHCEN
BO30YK/ICHHBIX COCTOSIHUM aToMa BOJAOPOIa»

5. TlosicHuTe  YCTpPOWCTBO M  MNPHHUOUI  PabOTHI
CIIEKTPOCKOIIA, UCTIOJIb3yEMOr0 B JaHHOU paboTe

6. Ilomyuure Qopmyny Ui ONpeneNuHHsS TJIaBHBIX
KBAaHTOBBIX 4YHCEN BO30YKICHHBIX COCTOSIHUH aToMa
BOJIOPO/Ia ¥ IPYT'HX BOAOPOJIONIOIOOHBIX aTOMOB

7. Uro Ha3pIBaeTCS TPayHPOBOYHBIM Irpadukom?

8. IIpomeMoHCTpHUpYHTE BO3MOXKHOCTh IPUMEHEHHUS CPEJIbI
Microsoft Excel (mnmm apyroi cpemsl) mis oOpaboOTKH
9KCIIEPUMEHTAIBHBIX JTAHHBIX

Ne 51  «M3yueHue 3aKOHOMEPHOCTEN O-pacriazia»

6. Uro Takoe aKTHMBHOCTh paaruOaKTUBHOI'O 3JICMCHTA, €€
BBIYHUCJIICHUC U CIUHUILIBI U3MCPCHU .




Kon
KOMIICTCHIIN
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KOMIICTCHIINH

OneHouHbIE CpesicTBa

*x

10.

B yem coctout 3akoH I'eiirepa - Herrona?

Kak o11eHUTbh SHEPruto o - YaCTUIIbI?

YcrpoiicTBo 51 TPUHIIATL paboTHI CUETUHMKA
I'efirepa-Mrosuiepa.

[IponeMoHCcTpUpYyiiTE BO3MOKHOCTh IPUMEHEHUST CPEIbI
Microsoft Excel (unu gpyroit cpeasl) nns oOpaboTKu
HKCIIEPUMEHTAJIbHBIX JIAHHBIX

Ne 53 «Onpenenenre MakCUMaIbHOM SHEPTUU [-4aCTHUL U

I/II[GHTI/I(bI/IKaI_II/IH PadruOaKTHBHBIX IIPCIIapaTOB»

5.

6.

7.

Kaxue u3BecTHbl pazHoBUAHOCTH OeTa-pacnana? Kakas
U3 HUX UCCIIEIyeTCs B JaHHOM KCIIepUMEHTE?

B kakux nuana3zoHax HaXOAATCS TIEPUOJIBI TOTypacnaaa
¥ SHepruu Oera- pacnaja MPUPOIHBIX PaTUOHYKIHI0B?
KaxoBBI OCHOBHBIE OCOOEHHOCTH B3aHMOH€ﬁCTBHH
0eTa-4acTHII C BEIECTBOM?

[IponeMoHcTpUpyiiTE BO3MOKHOCTD IPUMEHEHHUSI CPEIbI

Microsoft Excel (unu npyroii cpenbl) 1uist 00paboTKu
AKCIEPUMCHTAIBHBIX JIAHHBIX.

0) [HopsiAoKk npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU

OIlCHUBAHUA:

HpOMe)KYTOLIHaH arrecranuAa 1o JUCIUIIJINHE ((HpaKTI/IKYM peiCHus OJIMMIIMAAHBIX 3a/a4 11O
(1)I/I3I/IK€» BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, IMO3BOJJIAIOIINUEC OLCHUTL YPOBCHL YCBOCHU A

O6y‘laIOIHI/IMI/IC$I 3HaHI/II71, U IIPAKTUYCCKHUC 3a/laHH s, BBIABIAIOMIUC CTCIICHD C(i)OpMHpOBaHHOCTI/I




YMEHUH | BJIaJICHUH, TPOBOIUTCS B hopMe 3aueTa (9 cemectp) U B hopMe 3aueTa € OILICHKOM
(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 ouenuesanus zauema c ouelmoﬁ:

— Ha OLIEHKY «OTJIHYHO» (5 6aJUI0B) — 00yUaIOUIHiics JEMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETECHIIN, BCECTOPOHHEE, CHCTEMATUUECKOE U IITyOOKO€e 3HaHHE
y4eOHOro Marepuaa, CBOOOJHO BBIIOJIHAET IPAKTUYECKHE 3aJaHUs, CBOOOJHO ONEPUPYET
3HAaHUSAMH, YMEHUSAMH, IPUMEHSET UX B CUTYyalUsIX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLICHKY «Xopoio» (4 6amia) — o0yJaromuiics AEeMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITCTCHIIUN: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAKTCS
HE3HAYUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHECHUS MPH aHATUTUYCCKUX OTICPAIIHSX,
nepeHoce 3HAaHUW M YMCHHUI Ha HOBbBIE, HECTAHJAPTHBIC CUTYAIUH.

— Ha OIICHKY «y/J0BJeTBOPUTEIbHO» (3 Oamna) — 00y4yarouuiicss IeMOHCTPUPYET MOPOTOBBIN
ypOBEHBb C(OPMUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI OMYCKaIOTCS
OILIMOKY, MPOSIBISIETCS OTCYTCTBUE OTACNIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00y4aIOIIUICs
UCIBITHIBACT 3HAUUTENbHbBIE 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUSIMA U YMEHUSIMH TIPU UX
MEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HeY/I0BJIETBOPHUTEILHO» (2 Oaria) — oOydaromuiics AeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTnyeckoro Marepuana, I0MycKaeT CyleCTBEHHbIC OINOKH, HE MOXKET
MOKa3aTh MHTEIUIEKTya IbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6amt) — oOyuaromuiics He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/ICHUS U 00bsICHEHHU HH(OPMALIUY, HE MOXKET MMOKa3aTh
MHTEIJICKTyaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu ouenueanus zauema:

- Ha OLIEHKY «3a4TE€HO» 00y4aroIuiics JEMOHCTPUPYET YPOBEHb, HE HUYKE IIOPOTOBOIO,
c(OPMHPOBAHHOCTU KOMIIETEHLIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUH MOTYT JOITyCKaThCs
OLIMOKH, MOXKET IPOSIBIATHCS OTCYTCTBUE OTJIEJIbHBIX 3HAHUH, YMEHHI, HABBIKOB,
00y4aroImuiicss MOTYT UCIBITHIBAET 3HAUUTEIbHBIC 3aTPYJHEHHS [IPU ONIEPUPOBAHNY 3HAHUAMU U
YMEHUSIMU NIPH UX NIEPEHOCE Ha HOBBIE CUTYaLlUH.

- Ha OIICHKY «HE 3a4TeHO0» 00y4alolUiCcs HE MOXKET MOKa3aTh 3HAHUS Ha TOPOTOBOM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIUH, T.€. 00yJarouiics He MOKa3bIBAaeT 3HAHHE OCHOBHOTO
MaTepuaia B 00beMe, He0OXOAMMOM IS MIpeicTosImel TpodheCcCHOHaIbHON AesITeNIbHOCTH; He
CIOCOOEH apryMEeHTHPOBAHHO U MIOCIIEI0BATEIBHO H3JIaraTh, JOITyCKaeT IpyObIe OMMOKH B
OTBETAX; HE MOXKET [10Ka3aTh MHTEIJIEKTYyaJIbHbIE HABBIKY PELLIEHUS IPOCTHIX 33/1a4. HE
HOJTBEPKJAET OCBOCHUE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTPAMMOH.
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