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1. ITACIIOPT

®OC no yueoHoi gucoummade OYI1.06 DUIUKA

1.1. OO1He MO/I0KeHHUs
®ongpl  oueHOYHBIX cpeacTB (POC) mpeAHasHaueHbI /i KOHTPOJS U OLIEHKH
00pa3oBaTe/ibHbIX JAOCTH)KEeHHI 00YYaroIUXCsl, OCBOUBIIKX IIPOrPaMMy Y4eOHOM AMCLUITIMHBI

OVYIIL.06 PU3SNKA.

®OC BK/IIOYAeT KOHTPO/bHbIE MaTepuaabl [/isl MPOBeJeHUsl TeKYL[ero KOHTPOJS M
TIPOMEKYTOUHOM aTTecTaliy B popme:

5K3dMeH.

@®OC pa3paboTaHbl B COOTBETCTBUH C:
- obpazoBaresbHOM TiporpamMmoit CITO no crieranpHOCTH 09.02.08 MHTe/IeKTYa/TbHBIE
VIHTETDUPOBaHHbIEe CUCTEMBI.

- porpammbl yueOHo# auciuruinabl OYT1.06 PU3UKA

1.2. Pe3ysbTaThl 0CBOEHMS JUCIUIIJIMHBI, MO/i/Ie)Kall[Hie MPoBepKe

Pe3ynbTaThl
00yueHUsA
(ocBoeHHBbIE yMeHUH,
yCBOEeHHbIe 3HaHHs)

HaumeHoBaHuUe 3/1eMeHTa yMeHUI/3HaHUHU

Y1 MPOBO/IUTH HAO/IIO/IeHNs, TJIAaHUPOBATh U BBITIOJHSATH 9KCTIEPUMEHTHI,

y2 BbI/IBUraTh TUIIOTE3bl U CTPOUTH MOJIEJIH,

Y3 NPUMEHSITb ~ TIOTy4eHHble 3HaHUSI 10 (u3uKe i 0OBsiCHeHUs
pa3HO00pa3HbIX (PU3NUECKUX SIBJIEHUM U CBOMCTB BEIIIeCTB;

Y4 MIPAKTUUeCKU MCII0/1b30BaTh (hr3MUeCcKre 3HaHUS;

Y5 OLIeHMBAaTh JOCTOBEPHOCTh CTeCTBEHHO-HAayUYHOU UH(OpMaLUH;

Y6 WCTIO/Mb30BaTh TpUOOpeTeHHble 3HAaHUST W yYMeHUs [ pelleHus
MPaKTHUYeCKUX 3aJau IMOBCeHEBHOM >KU3HH, o0ecrieueHusi 6€30MacHOCTU
COOCTBEHHOU >KW3HM, PalMOHATLHOTO TPUPOAOTIONB30BAHMSI U OXPaHbI
OKPY’Karollle cpefibl

Y7 OTTUCHIBATh U OOBSICHATH (U3MUeCKUe SBJIEHUS] M CBOMCTBA TeJl: CBOWCTBA
rasoB, JKUOKOCTeM W TBepAbIX TeJl; 3JIEKTPOMAarHUTHYIO WHIYKILMIO,
pacrpocTpaHeHue 3/1IeKTPOMarHUTHBIX BOJIH; BOJTHOBbIE CBOMCTBA CBETa;
W3/TyYeHHe W MOToleHre cBeTa aToMOM; hoTo3dheKT;

Y8 OT/IMYaTh TUTIOTE3bl OT HAYYHBIX TEOPHUH;

Y9 JleniaTh BbIBO/ZIbI HA OCHOBE 3KCIEePUMEHTA/IbHBIX TaHHBIX;

Y10 TIPUBOJUTD TIPUMEpHI, TIOKa3bIBalOIIMe, YTO: HAO/MIOAeHUs] ¥ SKCIIePUMEeHT
SIB/ISIFOTCSI OCHOBOM /11 BBIJBWDKEHUS] THUIIOTe3 U TeOpPUM, MO3BOJISIFOT
TPOBEPUTh MCTUHHOCTh TEOPeTUUeCKUX BBIBOJOB; (hr3vueckas Teopus
JlaeT BO3MOXHOCTh OOBSICHSITH W3BECTHBIE SIBJIEHUS TPUPO/IbI U HayUHbIe
(hakTbl, pe/icKa3bIBaTh ellle HeU3BeCTHbIE SIBJIEHMUS;

Y11 TIPUBO/IUTH TIPUMEPBHI  TMPAaKTUUeCKOr'0 MCII0J/Ib30BaHUsl  (PU3UUECKUX
3HaHWM: 3aKOHOB MeXaHUK{, TepMOJVHAaMHKU W 3/IeKTPOJUHAMUKH B
SHepreTyKe; pa3/IMUHbIX BU/IOB 3JIeKTPOMArHUTHBIX W3/y4eHUM [Jisi
pa3BUTUSI PaZiuo U TeeKOMMYHHUKALUM, KBAaHTOBOW (DM3UKH B CO3[jaHUU
s1lePHOM SHEPreTHKH, J1a3epOoB;

Y12 BOCIIDUHMMATh W Ha OCHOBe TO/yYeHHbIX 3HaHWM CaMOCTOSITEbHO
OLleHMBaTh HWHQOpMAIMIO, cofepxKallytocsi B coobmeHusx CMU,
NHTepHeTe, HAYYHO-TIOMYJISIPHBIX CTaThAX.

Y13 TIPUMEHSITh MOJTyUeHHbIe 3HaHUsI /1Sl pellieHust (Pu3nuecKux 3aay;

Y14 orpefieIATh XapakTep (hHU3UUYeCcKOro Ipoljecca mo rpaduky, Tabmwie,
(opmyie;

Y15 U3MepsATb psAfi (U3NUYECKUX BeMUMH, TPeJCTaB/isis pe3y/bTaTbl

M3MEePEeHUM C YYETOM UX MOTPEeIIHOCTEN.




Pe3ynbTaTnl HavmeHoBaHue 3/1eMeHTa yMeHHI/3HaHUHU
00yueHHs
(ocBoeHHBIE yMeHUH,
YCBOEHHbIe 3HaHUS)

31 CMBIC/T TIOHSTUM: (uU3NUecKoe siBJieHWe, TUIIOTe3a, 3aKOH, Teopwus,
Bell[eCTBO, B3aWMOJENCTBUE, 3/eKTPOMarHUTHOE Ii0jie, BOJiHA, (DOTOH,
aToM, aTOMHOE sIJp0, UOHU3UPVIOLLMe U3/TyUYeHUS;

32 CMBIC/T (U3NYECKUX BeJIMUMH: CKOpPOCTb, yCKOpeHHe, Macca, CHIa,
UMIMy/bC, paboTa, MexaHWYeCcKas SHEpPrus, BHYTDEHHsISI SHeprus,
abcositoTHAst TemrepaTypa, Cpe/iHsii KWHeTHYecKas OJHEprysi UacCTHi]
BellleCTBA, KOJIMYECTBO TEMJIOThI, 3/IeMeHTapHbIW 37IeKTPUUeCKUN 3apsif;

33 CMBICTT (M3UUECKUX 3aKOHOB KJ/IaCCMUECKOW MeXaHWKH, BCEeMHUPHOIO
TATOTEHUs, COXPAaHeHUs 3Hepruy, UMITYJIbCa U 3JIKTPUYECKOro 3apsja,
TepMOIMHAMUMKH, 37IeKTPOMarHUTHON UHAYKIMH, hoTo3DdeKTa;

34 BKJIal POCCHUMCKUX U 3apyOe)KHBIX YUeHbBIX, OKa3aBIIMX HaubosibIliee
BJIMSIHUE Ha pa3BUTHe HU3NKY;

OK 01. BbuiOupaTth CriocoObl  pelleHust  3a/j@u  MPO(eCCUOHANbHON 1€ TeIbHOCTU
MPUMEHUTEIBHO K Pas3/IMYHbIM KOHTEKCTaM

OK 02. Ncrnionb3oBaTh COBpeMeHHble CpefiCTBA IIOMCKA, aHaau3a U UHTeplipeTariuu
vHpopMaLuy, ¥ WH(GOPMALIMOHHbIE TEXHOJOTUM [i/Is1 BBINOJHEHHsl 3ajady
npodecCHOHaNbHON J1esiTeJIbHOCTH

OK 03. [lnaHuMpoBaTh ¥  pealM30BbIBaTh COOCTBeHHOe TpodecCHOHATbHOE |
JIMYHOCTHOE pa3BUTHE, TNpeATPUHAMATEeTbCKYI0 JIesITeTbHOCTh B
ripodeccroHanbHOM cdepe, UCIO/IB30BaTh 3HAHUS 110 TIPaBOBOM U (HMHAHCOBOM
I'PaMOTHOCTH B Pa3/IMUHbIX JKU3HEHHbBIX CUTYaLUsIX

OK 04. SddexTUBHO B3aMMO/eCTBOBATE U PabOTaTh B KOJUIEKTHBE M KOMaH/ie

OK 05. Ocy111ecTB/IATL YCTHYIO U IUCBMEHHYH) KOMMYHMKAL[UI0 Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoit ®Pefiepaliii ¢ y4eTOM OCOOEHHOCTeH COL[MABHOTO
KY/IbTYPHOTO KOHTEKCTa

OK 07. CofielicTBOBaTh COXPaHEHWIO OKpY’KaloIlllell cpefibl, pecypcocbepeskeHuto,
MPUMEHSITh  3HaHWs 00 W3MeHeHWH KauMaTta, TPUHLUILI  GepesKIMBOro
MMPOM3BOZICTBA, 3D (PEKTUBHO /IeHCTBOBATH B UPe3BhIUaMHbIX CUTYAIHSIX

1.3. Pacnipesie/ieHne onjeHMBaHKs Pe3y/IbTaTOB 00yUeHHs 10 BHAM KOHTPO,IA

Bujpl arrecranum
Ko 1 HauMeHOBaHue 3/1eMeHTa IIpomedicymounas
yMeHHMH WIH 3HAaHUM Texywuti KOHMpob ammecmayus

Y1 [TpoBOAUTH HaOsmoienus1, | KoHTposibHas pabora, | 2 cemecTp
TJIaHUPOBATh u BBITIONHATEL | TECTUPOBAHME, MMpakKTUUeCKHe | 3K3dMeH
skcriepumentsi OK1-OKS5, OK7; paboTkl, JabopaTopHbIe pabOThHI
Y2 BbifBUTaTh TUIIOTE3BI U CTPOUTH | KOHTpO/IbHAsS paboTa, 2 cemecCTp
mozemn OK1-OKS5, OK7; TeCTUpOBaHue, NpakKTUYecKue 9K3aMeH

paboThl, 1abopaTopHbIe pabOTHI
Y3 TIpumeHsTH TI0/TyueHHbIe 3HaHUs | KoHTposibHas paboTa, 2 ceMmeCTp
nmo ¢usuke a9  OObACHEHWs | TeCTUPOBAHHWE, PAKTUUECKHe 5K3aMeH
pa3Ho00pa3HbIX ¢dusnyeckux | pabotsl, 1abopaTopHbie pabOTHI
sB/IeHUN 1 cBOMCTB BeljectB OK1-




Buppl arTecTanyu

Koj u HauMeHOBaHHe 3/1eMeHTa IIpomesicymounas
yMeHH WU 3HAaHUM Texywuti KOHMpob ammecmayus

OKS5, OK7;

Y4  IlpakTMyeckd WCIIO/Ib30BaTh | KOHTpO/IbHAsA pabora, | 2 cemecTp

¢usnueckre 3HaHusi OK1-OK5, | TeCTUPOBaHUe, NIPaKTUYECKHE | sK3aMeH

OK7: paboThI, TabopaTopHbie pabOThI

Y5 OuenuBath  JocTOBepHOCTH | KoHTpOsibHast paboTa, 2 ceMmecCTp

eCTeCTBEHHO-HayuHOW HMH(OpMalUy | TeCTUPOBaHUe, IIpaKTHYecKue 5K3aMeH

OK1-0OK5, OK?7, paboTkl, 1abopaTopHbIe pabOTHI

Y6 Wcnonb3oBath npuobpeTeHHble | KoHTposibHas paboTa, 2 cemecTp

3HaHUS U YMeHUs [/is pelleHUs | TeCTUpOBaHHUe, IpaKTUUecKue 5K3aMeH

NpaKTHUUYeCcKUX 3afiayu IMoBCeHEBHOM | paboTkl, 1abopaTopHble paboThl

KW3HU, obecrieueHusi 6e30MacHOCTH

coOCTBeHHOU JKU3HH,

paroHaIbHOIO

NIPUPO/IOTIO/Ib30BaHNUsl M OXPaHbI

okpyxatomeid cpeasl  OK1-OK5,

OKY7;

Y7 OnuceiBatb U  00BICHATH | KOHTpO/IbHAS pabora, | 2 cemecTp

¢usmueckue siBeHUs U CBOMCTBa | TECTUPDOBAHHE, TpaKTHUYECKUE | sK3ameH

Tes: CBOMCTBa rasos, xuakocteii u | PAOOTEL 1abopaTopHele pabote

TBEPAbIX Tes; 3/eKTPOMarHUTHYO

VH/IYKLUIO, pacrpocTpaHeHye

5/IEKTPOMarHUTHBIX BOJIH; BOJTHOBbIE

CBOWMCTBA CBeTa; WM3IyuyeHUe U

TMOT/IOLeHUe cBeTa aTOMOM;

dotoaddekt OK1-OKS5, OK7;

Y8 Otyinuath rumnoresbl OT HayYHbIX | KoHTpO/bHAs paboTa, 2 cemecCTp

Teopuii OK1-OK5, OK7; TeCTUpOBaHue, NpakKTUYecKue 9K3aMeH
paboThl, 1abopaTopHbIe pabOTHI

Y9 [enats BbIBOABI Ha OCHOBe | KOHTpo/ibHas pabora, | 2 cemecTp

SKCHepuMeHTa/IbHbIX AaHHbIX OK1- | TeCTUDOBAHHE, MPaKTUYECKUE | sKk3ameH

OKS5, OK7; paboTkl, 1abopaTopHbIe pabOTHI

Y10 IIpuBOAUTE npumepsl, | KoHTposibHast pabota, 2 cemecCTp

TIOKa3bIBAIOIMe, UTO: HAO/MIOZeHUs | TeCTUPOBaHUe, IPAKTUUeCKHe 5K3aMeH

1 9KCIIePUMEHT SIB/ISIFOTCS OCHOBOM
JUs1 BBIIBM)KEHUSI TUTIOTe3 U TeOpUH,
MO3BOJISIFOT TIPOBEPUTb MCTUHHOCTD
TeOpeTUYeCKUX BbIBO/IOB;
¢busnueckas Teopus JiaeT
BO3MOYXHOCTb OOBSICHATH U3BECTHBIE
sIBJIeHUs] TIPUPOJbl U  HAyuHble
(bhakThl, Tripe/iCKa3bIiBaTh emje
HeusBecTHble sBiaeHuss OK1-OKS5,
OK7;

paboTkl, 1abopaTopHbIe pabOTHI




Koja 1 HauMeHOBaHUe 3/1eMeHTa
yMeHH WU 3HAaHUM

Buppl arTecTanyu

Texywjuli KOHMpO/b

IIpomesicymounas
ammecmayus

Y11 IIpuBOAUTH IIpUMepsbl
NIPaKTHYeCKOro VICITI0J/Ib30BaHUs
¢u3nuecKUx  3HAHWM:  3aKOHOB
MeXaHUK{,  TepMOAVHaMHUKU WU
5/IEKTPO/IMHAMUKM B  3HepreTHKe;
Pa3IUUHBIX BU/IOB
5/IeKTPOMArHUTHBIX HW3/IyUYeHUM AJis
pasBUTHUSA pazuo v
Te/IleKOMMYHUKALUH, KBaHTOBOU
GbU3MKU B CO3/laHUU  SI/IePHOU
SHepreTukH, JaszepoB OK1-OKS5,
OK7;

KoHntposnbHast pabora,
TeCTUPOBAHHUe, TIPaKTUYeCcKKe
paboTsl, 1abopaTopHbie paboTHI

2 cemecCTp
5K3aMeH

Y12 BocnpuHUMaTb ¥ Ha OCHOBe
T0JTyYeHHBIX 3HaHUU
CaMOCTOSITEJIbHO OLlIeHMBaThb
vHbOpMaLMIo, COJlepKallylocs B
coobmjenusix CMMU, UHTepHeTe,
Hay4HO-TIONyJ/IIpHBIX cTaTthax OKI1-
OK5, OK7;

KontposnbHas pabora,
TeCTUPOBaHUe, TIPaKTUUYeCKHe
paboThI, TabopaTopHbie pabOThI

2 cemecCTp
5K3aMeH

Y13  IIpuMeHATH  TOJy4YeHHbIE
3HaHUA [JJI pelleHdsl (U3NUeCcKUX
3agau OK1-OKS5, OK7;

KonTponbHast paborTa,
TeCTUPOBaHHUe, MpaKTUUeCKHe
paboTkl, JabopaTopHbIe pabOTHI

2 ceMeCTp
5K3aMeH

Y14 Ornpepesniath Xapakrep
¢u3mueckoro npotiecca no rpapuky,
tabmie, popmyne OK1-OKS5, OK7;

KontposnbHas pabora,
TeCTUPOBAHUE, MPAKTUUECKHE
paboTsl, 1abopaTopHbie paboTHI

2 cemecCTp
5K3aMeH

Y15 W3mepsarb psj  Qusnueckux
Be/IMUMH, Tpe/ICTaB/Isisl pe3yJ/bTaThl
V3MepeHU! C y4eToM 150'¢
niorperitHocTet OK1-OKS5, OK?7.

KonrpospHast pabora,
TeCTUPOBaHUe, TIPaKTUUYeCKHe
paboThI, TabopaTopHbie pabOThI

2 cemecCTp
5K3aMeH

31 Cwmbicn TIOHSTUH: (U3UUecKoe
siBJieHUe, TUTOTe3a, 3aKOH, Teopus,
BeIleCTBO, B3aKMMO/IeICTBYE,
5/IEKTPOMarHUTHOe T10/ie, BOJIHA,
¢doToH, aToM, aTOMHOe  SZpo,
voHusupymwle wusnydyeHuss OK1-
OK5, OK7;

KonHTponbHas paborta,
TeCTUPOBAHHUe, TIpaKTHYecKue
paboThl, 1abopaTopHbie paboThI

2 cemecCTp
5K3aMeH

32 Cmbic (U3MUECKUX BeTUUMH:
CKOpPOCTb, YCKOpeHHe, macca, Cufa,
UMIMy/bC, paboTa, MexaHUUYeCcKas
SHeprusi, BHYTDEHHSIsI  SHeprus,
abcostoTHasi Temrieparypa, CpefHsist
KUHeTUYecKasi  3Heprusi  4acTuI]
BellleCTBa, KOJIMYECTBO TeIJIOTHI,
371eMeHTapHbIN 371eKTpUYeCKUH

KonrpospHast pabora,
TeCTUPOBaHUe, MPAKTUUECKHe
paboTkl, 1abopaTopHbIe pabOTHI

2 cemeCTp
9K3aMeH




Buppl arTecTanyu

Koj 1 HauMeHOBaHue 3/1eMeHTa IIpomesicymounas
yMeHH WU 3HAaHUM Texywuti KOHMpob ammecmayus

3apsz OK1-OKS5, OK7;

33 Cwmbicn  (Qu3nueckux 3akoHOB | KoHTposibHas pabora, | 2 cemecTp
KJIaCCUUeCKOM MexXaHUKH, | TECTUDOBAHHME, IIPaKTUYECKHE | 5K3aMeH
BCeMMPHOTO TATOTEHHsI, coxpareHus | PAOOTHI, abopaTopHbie paboTeI

SHepruu, VMITy/IbCa U

3/1eKTPUUECKOr0 3apsija,

TepPMOJUHAMUKH,

3/IeKTPOMarHUTHOM VUHYKLWU,

dotoaddekra OK1-OKS5, OK7;

34 Bxknapn POCCHHCKHX u | KoutponbHas pabora, 2 ceMmecCTp
3apy0e)KHBIX YUYeHBIX, OKAa3aBIIMX | TECTUPOBAHUE, TPAKTUUECKHEe 3K3aMeH

HauOo/bIllee BAMSIHAE Ha pa3BUTHe | paboThl, 1abopaTopHbie paboThI
¢usuku OK1-OK5, OK?7.

1.4 Pacnpe,qene}me TUIIOB OIJ€HOYHBIX CPEeACTB 10 3/IEMEHTAM 3HAHUM U YMEHI/Iﬁ TEKYyILIEero
KOHTPOJIA

Cojpepxanue THUN KOHTPOJILHOI0 3aJaHus

yueOHoromarepuana [ y [ y[ Y| ¥ Y| YI|YI|Y |Y|Y|Y|Y Y 3 30 3
nomnporpamme YL (1 |2 |3 |4 7

W <
®

8 |9 |10|11 12|13 |14 |15]|1 3
Beepenue.

dusuKa u
MeTOABI 4 4 4
Hay4HOI0
MO3HAHHSA

Pa3zpgen 1. MexaHuka

Tema 1.1 OcHOBBI
KUHeMaTUKU

Tema 1.2 OcHOBBI 4| 4 4
JVMHaMUKHU

Tema 1.3 3aKoHBI
COXpaHeHus B 4 | 4 4 4 | 4 4 |1 4|44 4|4 4

MeXaHUKe

Pa3pen 2. MonekynsipHas (py3nka ¥ TepMo/jUHaMHUKa

TeMma 2.1 OCHOBBI 17 | 17 | 17 17 | 17 | 17 17 | 17 | 17 17 | 17 | 17 17
MOJIEKY ISIPHO- 17 |4 |4
KHHeTUYeCKOMH 4 4 4 4 4
TEOPUH

Tema 2.2 OCHOBEI
TepMOJUHAMUKU

15| 5 15 15 15

Tema 2.3 17 | 17 | 17 17 | 17 | 17 17 | 17 | 17 17 | 17 | 17 17
ArperarHble 4 |4 |4 4 |14 |4 4 |14 |4 4 |4 |4 4
COCTOSIHUS
BelllecTBa U
(ha3oBbie repexo/bl




CopepxaHue
y4e0HOro Marepuasia
no nporpamme Y/

Tun KOHTPOJIBHOI'O 3a/{dHUA

M
1

1<

®

M
7

Yy
8

y
9

M
10

y
11

Yy
12

M
13

32

Pa3pen 3. DneKTpogiHaMHMKa

Tema 3.1
DJIEKTPUUECKOe
rosie

15

15

15

15

Tema 3.2 3aKOHBI
IIOCTOSIHHOT'O TOKa

18
15

18
15

18
15

18

18

18
15

18
15

18
15

18
15

18

18

18

18
15

18
15

18
15

18

18

18

18

Tema 3.3
ONeKTPUYECKU TOK
B Pa3/IMYHBIX Cpefiax

Tema 3.4
MarsuTHoOe 11os1e

4

Tema 3.5
DJIeKTPOMarHUTHast
WHAYKLUS

18
15

18
15

18
15

18
15

18

18

18

18

18

18

18
15

18
15

18
15

18

18

18

18

18

18

Pa3pen 4. KosiedaHusi 1 BOJTHBI

Tema 4.1
MexaHuueckue
KoJ1e0aHUA U BOJIHBI

15

15

15

15

15

15

15

15

Tema 4.2
OJIEKTPOMarHUTHbIE
KoJ1e0aHUS U BOJIHBI

15

15

15

15

15

15

15

Pazpgen 5. OnTuka

Tema 5.1 [Ipupona
cBeTa

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

Tema 5.2
BosHOBLIE
CBOMCTBA CBeTa

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

Tema 5.3
CrieriuasibHast
Teopust
OTHOCHUTEe/TbHOCTU

Pa3pen 6. KBanToBas ¢gusuka

Tema 6.1
KBaHTOBas onTuka.

4

Tema 6.2 ®usuka
aToOMa Y aTOMHOTI'0

sapa

Pa3pen 7. CTpoenue

Bcesenn

Tema 7.1 CtpoeHue
ConHeyHOU
CUCTEMBbI

17

17

17

Tema 7.2
IBOJTIOLAS
Bceensoii

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17




1.5 PacnpejeneHue THIIOB OLIeHOYHBIX CPeACTB IO 3jeMeHTaM 3HAaHUM U YMeHHMH

KOHTPO/IMPYyeMbIX Ha MPOME)XYTOYHOU aTTeCTalul

Copep)xaHue
y4e0HOro MaTepuasia
1o nporpamme Y /|

Tun KOHTPOJIBHOI'O 3a/idHUA

=<

Y2

Y3

Y4

Bgeejgenue.
dusuka u MeTo/ibl
HAy4yHOr'0
MO3HAHUS

26

26

26

AN Uld

ON| o

M
7
2
6

M
8
2
6

M
9
2
6

AN SR

N = =

A NN =

DN W =

DN b =g

O N Ul = g

DN = W

AN NW

Pa3zgen 1.
MexaHHuKa

Tema 1.1 OCHOBEI
KUHeMaTUKHU

26

26

26

Tema 1.2 OcHOBBI
JMHAMUKH

26

26

26

Tema 1.3 3akoHBI
COXpaHeHUsl B
MeXaHUKe

AN AN DN

26

26

26

AN AN DN

AN OAON| DN

AN AN DN

AN OAOAN| DN

AN AN DN

DN OON DN

DN AN DN

AN OAON| DN

DN AN DN

AN OAON| DN

DN AN DN

DN AN DN

AN OAON| DN

AN OAOAN| DN

AN OAON| DN

Pa3pen 2. Moneky/isipHasi pu3uKa U

Tema 2.1 OcHOBBI
MOJIEKY/ISIPHO-
KUHeTUUeCKOUu
TeOpUUn

2
6

26

26

DN

AN

AN

AN

AN

Tema 2.2 OCHOBBI
TepMOJVHAMUKHA

26

26

26

Tema 2.3
ArperatHblie
COCTOSIHUS
BeIlleCTBa U
(ha3oBbIe repexo/ibl

AN DN

26

26

26

AN DN

AN DN

AN DN

AN DN

AN DN

AN OON

AN DN

AN DN

AN DN

AN DN

AN DN

AN DN

AN AON

AN OON

AN AON

Paspen 3. diekTpofMHaMHuKa

Tema 3.1
DJIeKTpUYeCcKoe
rosie

2
6

26

26

26

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

AN

Tema 3.2 3aK0HEBI
MOCTOSIHHOTO TOKAa

26

26

26

Tema 3.3
ONeKTpUUeCKUi TOK
B Pa3/IMUHBIX Cpefiax

AN DN

26

26

26

AN DN

AN DN

AN DN

AN DN

AN DN

DN O

AN DN

AN N

AN DN

AN N

AN DN

AN DN

AN DN

AN N

AN DN

Tema 3.4
MarHuTHOe 11071e

DN

26

26

26

DN

AN

DN

AN

DN

DN

DN

AN

DN

AN

DN

DN

N

AN

N

Tema 3.5
OJIeKTPOMarHuTHast
WHAYKIMS

26

26

26

26

26

AN

26

26

26

26

AN

26

26

26

26

Pa3pen 4. Kosied0auusa ¥ BOJTHBI

Tema 4.1
MexaHuueckKue
K0J1e0aHUS U BOJTHBI

26

26

26

26

26

26

26

26

26

26

26

26

26

Tema 4.2

26

26

26

26

26

26

26

26

26

26

26

26

26
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Tun KOHTPOJIBHOI'O 3aidHUA

Copep)xaHue
yueOHOro MaTepuaia v | v2|v3| va VIivyIyI|Iy|y :’ :’ i’ :’ i’ :’ 3 3 3| 3
1o nporpamme Y,

porp A ! 51617 1819 017123 |a|5/71213]|4
OJIeKTPOMarHUTHbIE 6 6 6 6 6 6
KoJs1e0aHUs 1 BOJTHBI
Pa3pen 5. OnTHuka
Tema 5.11Ipupoga | 2 1 o | 56 | 26 |26 |26 | 2 |26 | 26| 2 |26 |26 | 2 | 26| 26| 2 | 26 | 26 | 2
CBeTa 6 6 6 6 6 6
Tema 5.2

2 2 2 2 2 2
BOJIE{OBBIE 6 26 26 26 | 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6
CBOICTBa CBeTa
Tema 5.3
CrienpamHas 21 26 | 26 | 26 |26|26| 2 |26|26| 2 [26|26| 2 | 26|26 2 | 26]26]| 2
Teopus 6 6 6 6 6 6
OTHOCHUTEeTbHOCTU
Pa3pen 6. KBanToBas ¢usmnka
Tema 6.1 Ksantosast | 2 | 6 | 55 | 26 |26 |26 | 2 |26 [ 26| 2 |26 26| 2 |26 | 26| 2 | 26 | 26 | 2
OIITHKA. 6 6 6 6 6 6
Tema 6.2 ®usuka 5 5 5 9 5 5
aToOMa U aTOMHOIr' 0O 6 26 26 26 | 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6
AApa
Pa3gen 7. CtpoeHue BceneHHou
Tema 7.1 CtpoeHue 9 5 9 5 9 9
CosHeuHoOU 6 26 26 26 | 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6 26 | 26 6
CHCTEMBI
Tema 7.2 Oomtoius | 2 2 2 2 2 2
- 2 2 26 | 2 26 | 2 26 | 2 26 | 2 26 | 2

Bcenennon 6 6 6| 26 626 6 626 6 626 6 626 6 6126 6

2. CITIEIN®UKALIINN 1 BAPUAHTBI OOEHOYHBIX CPEJCTB /I TEKYIIEI'O
KOHTPOJIA

2.1. Ha3HaueHue

Crierudmikaniieli  ycraHaBIMBaKOTCS TpeOOBaHUSI K COZAEP)KaHWIO U O(POPMIIEHHIO
BapUaHTOB OLIEHOUHOT'O CPe/ICTBa TeCTUPOBaHUe, MpaKTHUecKasi paboTa U KOHTPOJbHast pabora.

TecTtupoBaHMe, TpakTUueckass paboTa W KOHTpOJbHasg paboTa TpeAHa3HayeHbI st
TEKYIIero KOHTPOJII U OIeHKHM 3HaHWW W YMEeHWM CTYJeHTOB [0 TiporpaMme y4eOHOM

MUCLIMTIIMHBI «PH31Ka» OCHOBHOH TpodeccroHalbHOM 00pa3oBaTeibHOM mporpaMmMbl 09.02.08

WHTennekTyanbHble UHTETDUDOBAHHBIE CHCTEMBI

2.2. KOHTMHI'eHT aTTecTyeMbIX: CTyJeHThl 1 Kypca

2.3. ®opma U yc/10BHA arTecTanuu: TeKyInii KOHTPOJIb TIPOXOAUT TI0 TeMaM y4ueOHO
JVCLIUIIVHBL.

2.4. BpevMsi BbINO/IHEHUS:

1) TectupoBaHue:

TOArOTOBKA 5 MUHYT;

BbINOJIHEHUe 35 MUHYT;

odopmiieHre U cflaya 5 MUHYT;

BCero 45 MUHYT.

2) INpakTtuueckas pabota (JlabopaTopHasi pabora):

MIO/ITOTOBKA 5 MUHYT;

BbIrnosiHeHUe 80 MUHYT;

odopmsieHHe U cZiaua 5 MUHYT;

11




Bcero 90 MUHYT.

3) KoHtposkHast paboTa:

MO/ArOTOBKA 5 MUHYT;

BbINnosIHeHUe 40 MUHYT;

odopmiieHre U claya 5 MUHYT;

Bcero 1 vac 10 MuHyT.

2.5. BapuaHTBI O1]eHOYHbIX CPeACTB

®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/VKETHOE OBPA30OBATEJIBHOE
YUYPEXXJEHUE BbICIHIEI'O ObPA3OBAHUS .
«CAHKT-IIETEPBYPI'CKUU T'OCY JAPCTBEHHbBIY ODKOHOMMWYECKHNNA
YHUBEPCUTET»
OUJINAJI B I'. KU3J/IAAPE

Tect
10 AUCHUIIMHEe PU3nKa

Paspen 3. «J1eKTpogUHaAMHKa»
1.Ha pucyHke n300pakeH XOZ, MaZlaro1[ero Ha JIMH3Y Jiyya.

ol .
e "
T
"

2F F f}l F~ 2F -

Kakast u3 nunanii — 1, 2, 3 wiv 4 — COOTBETCTBYeT X0y TIPOLLe/IIero uepes JMH3Y ayua?

2.

Ha pucyHke u300pa)keH X0/ jyya, TIa/JafoILero Ha TOHKYIO JIMH3Y C OKYCHBIM paccTosiHueM F.
Kakast u3 nunmii — 1, 2, 3 win 4 — COOTBEeTCTBYeT X0y TPOLLeAIIero uepes JUH3Yy ayua’?

3.

1 —~ 2
g
|y
|I

B snekTpuueckoi Lieny, npejcTaBIeHHONW Ha cxeMe, CUJla TOKa paBHa 4 A, HarpshKeHUe Ha
nepsoM npoBosHUKe 20 B. BonbTMeTp nokasbiBaeT HanpsbkeHue 60 B. Halijute conpoTuBieHue
BTOPOr0 NIPOBOAHUKA. Omeem 3anuwume 8 OMax.

A

12



Ha pucyHke npuBefieH rpauk 3aBUCUMOCTH CHJ/Ibl TOKA I B HUKEJTMHOBOM TMPOBOJIOKE OT
HarpsbkeHus1 U Ha ee KoHLax. [li1rHa nipoBoJioky coctasiser 10m. Yemy paBHa riowiajp mnore-
PeuHOro cevyeHus MpoBoJioKK? OTBeT AaiiTe B KBaJpaTHbIX MU/IIMMeTpax. /sl BBIUMCIEHUIA UC-
TI0/Tb30BaTh y/ie/IbHOe COMpOTHB/IeHHe HuKenrHa — 0,4 OM - MM?/M.

5. Onpe,qenHTe IIOKa3aHHWA aMIIepMETPa, €CJ/IM ITI0Kd3dHHA BOJIbTMETDPA PABHBI 6B.

V)
50m
A
“"J_u, 50M ‘
50m
200m B

A
6. - OripezienTe COTIPOTHUB/IEHHE JIaMIThl HAKA/IMBAHHUSI, €C/TA U3BECTHO, UTO
HarnpsbkeHre Ha yuactke AB paBHo 100 B, a cuna Toka B e — 0,4 A. Omeem Oatime 8 omax.

Omeem Oatime 8 amnepax.

7. Vlcnionib3ysl JlaHHbIe PUCYHKA, OMpe/iesIuTe [oKasaHyie amrepMerpa A.
1 Om

[T

U=68 40mMm 4 O

f [

8. Uemy paBHO 00lI[ee COTMPOTHB/IEHHE yuyacTKa 1€y, W300paKeHHOT0 Ha PUCYHKe, ec/iv R; =
10M, R, = 100M, R; = 100M, R4 = 50M? Omeem Oaiime 8 omax.

R!
R, R,
e

9.Uto noka3sbiBaeT amrepmeTp A B LielM, CXxeMa KOTOPOU TpuBe/ieHa Ha pUCYHKe?
3 Om

2 Om Gf'_-:'_
|7 AJ— B Om

@ U=36B @remrorese

10.

K MCTOYHMKY [TOCTOSTHHOTO TOKa IO/ICOeJMHUIIN [iBe JlaMIbl (CM. PUC.), UMeIOIIe OJ1Ha-
KOBbIe 3/IeKTpUYeCKHe CONpPOTHUB/IeHUs. YeMy paBHO CONPOTHB/IEHHEe KaXK/OW JlaMIIbl, eC/IU I0-
Ka3aHus H/leaJlbHOr0 aMIlepMeTpa U BOJIbTMETPa PaBHBI COOTBETCTBeHHO 3 A u 6B? Omeem
dalime 8 omax.

11.

13



§
Ha pucyHke nokasaHO IJIOCKOe 3epKaso 3 ¥ TOYeuHbIM MCTOYHUK S. Halijurte paccrosiHue

oT S, Ha KOTOPOM HaxoJUTCsI U300pa’keHre ITOro UCTOUHUKA. Omeem daiime 8 Mempax.
12.

s

Ha pucyHke roka3zaHo I/J10CKOe 3epKajio 3 ¥ TOYeuHbld UCTOUHUK S. Haiiiute paccTosiHUe
oT u3o0pakeHus S 10 ITOT0 UCTOUHUKA. Omeem Oalime 8 Mempax.
13.

2
3a TOYeuHbIM MCTOYHUKOM cBeTa S Ha paccTosiHuu [ = 0,2M OT Hero NMoMeCTW/IM KapTOH-
HbIM KpyT fuameTtpoM d = 0,1 M. Kakoii ;uameTp MeeT TeHb OT 3TOr0 Kpyra Ha 5KpaHe, HaX0/s-
ujemcsi Ha paccrosHuu L = 0,4m 3a kpyrom? [110ckocTH Kpyra ¥ 5KpaHa IapaienbHbl pyT
JIpyry U TepreHAUKYJSpHbl JMHUM, TPOXOAsilel uepe3 UCTOYHMK U LIeHTP Kpyra. Omeem
Oalime 8 mempax.

14.
@1 m_"l]

Pesuctopel R =20M u R, =30M coefuvHeHbl Mapaie/ibHO, KaK TI0Ka3aHO Ha CXeMe.
Kakast MolIHOCTE BbIfeNigeTcsi B pe3ucTtope R;, eciu amriepMeTp [OKas3blBaeT CUITY
ToKa I = 1 A? Omeem 3anuwiume 8 egammax.

15. Pe3ysibTaThl U3MEPEHUSI CUJIbI TOKA B PE3UCTOPE MPY PAa3HBIX HAINPSDKEHUSX Ha €ero KieMmax
TOKa3aHbl B TaO/IHIIE.

U.B|04]06]1,0 1{ 2.0
0,
1A {02)03]05| % |10

UeMy paBHO COIpPOTUBJIeHUe pesucTtopa? Omeem 3anuwume ¢ Omax.

14



16.

R,

R
Ky K,
K'r

Ha pucyHke n3o6pakeHa cxema 3/1IeKTpUUeCKOl LIeTH, COCTOSIILeN U3 TpeX pe3rucTOpOB, UC-
TOUHMKA TIOCTOSIHHOTO HampsbkeHUss U Tpex Kimoueil Ki, K, u K. ConpoTuB/ieHUsT pe3ncTo-
poB: R = 2R, R, = 3R, R; = R. HaiiiuTe OTHOLIEHWEe BeIUYMHBI MOL[HOCTH, BbIJE/SIOL[eNCs B
L[eNY TIPYU 3aMKHYTBIX BCeX TpeX K/IHYax, K BeJIMUYMHe MOLJHOCTH, BbIE/ISIOLIeNCs B LielH, ec/v
3aMKHYT TOJIBKO K/t04 K;. OTBeT OKpYI/IUTe [0 AeCAThIX JOJIei.

17.
RI R]
g M e 1
pew

YeMy paBHO 00ljee COTPOTHB/IEHHE YydyaCTKa I[N, HW300pa’KeHHOr0 Ha PHUCYHKe,
ecm R, = 80wMm, R, = 80mMm, R; = 40wMm, R, = 1 OM? OTBeT BbIpasvre B BUJe JAeCATUYHOrO YuC/a C

TOYHOCTBIO [I0 IeCATBIX /IO/eH.

18. Kakast u3 uudp (1-5) cooTBeTCTBYeT Ha PUCYHKe /iMara30Hy paJuoBO/IH Ha IlIKajie 3/1IeKTpPo-
MarHUTHBIX BOJTH?

= =i = = =) = = = = = =) )
T 2 5 § § EE E|E[E ElIE
= = e = = s = = s 2 e
L] = ] = g " E = = = =
oS G e o - I
] 4] [an] aa
k.
' & "
2 | 3
Buaummbiii ceer
19.
i
b .
x‘l‘F
F |
\\.}:“:l1
d | =
—

YueHuK H3yuan n300pa’keHHs] CBeuW, I0Jiydaemble C IOMOILbIO TOHKOM coOuparorieil
nvH3bL. JI71s1 pa3sHbIX PacCTOSIHUM f OT CBeUM [0 JIMH3bI OH M3Mepsi PacCTOsiHUSA d OT JIMH3BI /10
1300paXeHUsT ¥ 3aHOCHJI pe3y/bTaThl W3MepeHHH B Tabimily. Uemy paBHa omThyeckKas CHia

JuH3bI? Omeem 3anuwiume 8 OUONMPUSIX.

Ne f,cm | d, cm
onbITa
1 30 60
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2 40 40

3 50 33

20. YueHHK M300pa3wi PUCYHOK PACIOI0)KeHUsi MarHUTHBIX CTPeJIOK BOKPYT ITOCTOSIHHOTO TI0-
JIOCOBOTO MarHuTa. PacronoykeHre Kakux CTpeJIOK UM I10Ka3aHO BepHO?

B oTBeTe yKaXKuTe HOMepa CTpeJIoK, He paszesisis ux 3ansIThIMHU.
N (4§
-l > )
& N
> s @
M S N N
(3)
Knrou
Ne n/nn OtBer
1 1
2 2
3 10
4 0,8
5 2
6 230
7 2
8 11
9 6
10 4
11 3
12 4
13 0,3
14 160
15 2
16 2,5
17 4,8
18 1

16



19 5

20 14

Tect o pasgeny 4. « Kosiedbanusi ¥ BO/THbI»
1. YeMy paBeH miepuo/| KoyiebaHuii?
A) KomuecTBy KoJiebanwmii 3a 1 ¢
B) BpeMeHU 0/IHOTO KOJyieOaHUsI
B) KonmmuecTBY KosiebaHuU /10 3aTyXaHUsI
I') BpeMeHu KoneGaHU 10 MOMEHTa 3aTyXaHHsI
1) HanboJIBIIEMY OTK/IOHEHHIO OT TTOJIOXKEHHSI PABHOBECHST
2 .Kak u3MeHUTCS Tepuoj, KojebaHW TIPY)KMHHOTO MasTHHWKA, €eC/IM YBEWYUTh Maccy
KosebroLerocst Tena’?
A) yBenmuurcs
b) He u3menuTcs
B) ymenbimTcs
') 6yzet paBeH HyJIIO.
3. UTo Takoe aMIIUTy/ia KoyilebaHuii?
A) BpeMst OIHOTO KOJIe0aHHSsI
B) ko/muecTBo KoebaHuit 3a 1¢
B) wacroTa Kosebanuii
I') Haubob1LIee OTKIIOHEHKE OT TI0I0XKeHHsI PaBHOBeCHSI
4. YToOBI HATH YaCTOTY KOJIeOaHH HY>KHO:
A) Bpemsi KoniebaHM pa3zieNUTh Ha UX KOJIMYEeCTBO
B) konmryecTBO KonebaHM pa3zenuTh Ha BpeMst X OCYIIeCTBIEHHS
B) Ko/mMuecTBO KosleOaHUH YMHOXKHUTD Ha BpeMst
5. Kak HasbIBaeTcsi KosiebaTeslbHasi CHCTeMa, KOTOpasi COCTOUT M3 METa/UTMUecKoro IapukKa,
MO/IBEIIIEHHOT0 Ha JI/TMHHOM HepaCTs>KUMOW HUTH?
A) IPY>KVHHBIN MasiTHUK
b) dusnueckuii MassTHUK
B) matemaTtuueckuii MasiTHUK
6. Kakyto (pusnueckyro BeJIMUMHy U3MepSIIOT B repljax?
A) yacToty
B) MHAYKTUBHOCTH
B) nepuop
I') pyivHy BOMHBI
) eMKOCTB
7. Kak m3MeHsieTcs Tiepuof; Koje0aHWM MaTeMaTHuecKoro MasiTHHKA, eC/d yBeJMUYHUTh €ro
JIUHY?
A) yBenuuurTcs
b) He u3meHuTCS
B) ymeHnbmtcs
') 6yzeT paBHa HYJIIO
8. B Kakux eIMHUIIAX U3MEPSIeTCs TTePHO/, KOJIeOaHMA?
A) cexkyHaax
b) repuax
B) pagnanax
I') meTpax
9. Kakue KojiebaHUsi OMTUCHIBAFOTCS 3aKOHOM X=Asin (wt+j)?
A) cuHycouambHbIe
b) rapmonnueckue
B) 3aryxatoiue
[') MaTemMaTUueckue
10. CBoboiHBIMY Ha3bIBAIOTCS KOJieOaHusl, KOTOPbIe IPOUCXO/IAT MO, JeCTBHEM
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A) BHEIIHUX CUJT
b) BHyTpeHHUX cun
B) cunel Tpenus
11. TIpu pe3oHaHce:
A) coBriazaeT aMrTy1a COOCTBEHHBIX M BHIHY>KJEHHBIX KOsleOaHMi
b) pe3ko pactet yacTora KosiebaHui
B) KonebaHus 3aTyxaroT
I') yacToTa KosebaHMii paBHA HYJTIO
II) coBmagaet yactota COOCTBEHHBIX U BBIHY>KJEHHBIX KOJ/le0aHu
12. Kak Ha3bIBalOTCS BOJIHBI, B KOTOPBIX KOjie0aHUs YaCTHUL] POUCXOJAT B MePIeHANKYISIPHON
MJIOCKOCTH K HarpaB/ieHUI0 paclipoCTpaHeHHsl BOJIH?
A) nonepeuHsle
b) npononbHbIe
B) cobcTBeHHbBIE
I') xorepeHTHbIE
13. Kak Ha3bIBatOTCsI BOJIHBI, KOJIeOaHUsI B KOTOPBIX OCYIL[ECTBISIOTCS C OJMHAKOBOM YaCTOTOW U
pasHuleit pas?
A) noriepeuHsble
b) npoponbHbIe
B) KorepeHTHbIE
14. Kak Ha3bIBaeTcs TiepeMelljeHre BOTHBI 32 OJIUH TIepuo/ KojebaHuii?
A) cmelieHue
b) ammiutyna
B) anvHa BoJiHBI
') vacrora
15. CKOpOCTh 3BYyKa B BaKyyMe paBHa:
A) 340m/c
b) 300 000km/c
B) 0 m/c
') 300 000m/c
) 340 km/u
16. Kakoii 6ykBoii MoMeuaroT [I/TMHY BOJTHBI?
A)l
b)1
B)c
ML
A)s
17. Kakasi ¢pusnueckasi BeJIMUMHa SIB/SIETCS OCHOBHOM B OTIpe/ie/ieHHbIe CUJIbI 3ByKa?
A) amnutya KosebaHuiA
b) wactoTa Kosebanuii
B) daza konebanwmii
I') ckopoCTh 3BYKOBOW BOJTHBI
18. Kak Ha3bIBalOTCSl MeXaHWUUeCKHe BOJTHBI C yacToTou Oosbiiert 20 000 I'u?
A) ynbTpa3ByKOBbIe
b) 3ByKOBbIE
B) undpa3BykoBbie
I') 3aTyxatolue
19. Kakasi uacTtoTa TOKa B 2/IeKTPUUECKON CeTu?
A) 16Ty
b) 20Ty
B) 50 I'y
)60 I'y
1) 20 000 Iy,
20. Konebanusi, B KOTOpPBIX CHJa TOKa WM HalpsykKeHWe W3MEHsIeTCs 0 3aKOHy CHHYCa,
Ha3bIBaIOTCS:
A) cuHyCOWjanbHBIMU
b) 3aTyxatoummy;
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B) TpuronomeTrpruyeckummu
I') rapmonMueckuMu
IT) cobcTBeHHBIMU
21. Ha po3etke HanmcaHo ,,220 B". Kak Ha3bIBaeTCs 3TO 3HaUeHVe HarpsyKeHus?
A) amruTyiHOE
B) cpennee
B) peiictBytoliee
22. Bo CKONBKO pa3 aMIUIATY/la [IepeMeHHOr0 TOKa 00JIblile ero AelCTBYIOL[Ero 3HAUeHUsT?
A) B 2 pa3a
b) ovHaKOBBIE
B) B 4 paza
23. Kak Ha3biBaeTcsi TpaHC(hopMaTop, Y KOTOPOro KOJMUeCTBO BUTKOB B TePBUYHON 0OMOTKe
Oosiblile KOMYeCTBa BUTKOB BO BTOPUYHOM?
A) noHwxaronmm
b) noseiaromui
B) renepupyromuit
24. TpaHcdopMaTop C/Iy>KUT [JIs:
A) BbIpaOOTKY SHEPTrUU
b) HakonieHusi s3Hepruu
B) yBennueHue sHepruu
') npeBpaliieHue 3Heprun
) XpaHeHue SHePruu
25. Ilouemy 3/1eKTpUYECKYIO S3HEPrHyI0 NiepefiatoT IIPY BbICOKOM HarpshKeHUU?
A) yTOOBI He MOT/TM KPacTb MPOBOJHUKH JIMHUM Tepesiay
B) uTo6r1 Ha MpoBo/iax He 06pa3oBbIBaIACh ToI0JeANLIA
B) uT0OBI YMEHBIINUTE MOTEPU SHEPTUU
~ ] 26. Kak Ha3bIBaeTcs 3j1eKTpUueckas Ljellb, [I0Ka3aHHas Ha pUCYHKe?
{'A) 3aMKHyTas Liefb
" B) yens TpaHchopmaTtopa
B) feTeKTOpHBII IPUEMHUK
I') KosebaTe/TbHBINA KOHTYP
27. Kakoe yCTpOMCTBO MOXKET CO3/]aBaTh He3aTyxXarolue KoaeOaHus?
A) aKKymyJIITOp
b) TpancdhopmaTop
B) aBToreneparop
28 - Tect. Kakoii OyKBO# ToOMeYaroT CKOPOCTh 37IeKTPOMAarHUTHOM BOJTHBI B BaKyyme?
A)l
bB)v
B)c
ML
)T
29. KakoBa CKOpOCTb 3/IeKTPOMarHUTHOU BOJIHBI B BaKyyMme?
A) 340m/c
b) 300 000xm/c
B) 0 m/c
I') 300 000m/c
1) 20 000 m/c
30. DIeKTpOMarHUTHbIE BOJIHBI €CTh:
A) nipoionbHbIE
b) nonepeunsie
B) 3aryxatoiue
I') BuxpeBbIe
) ogHOpOAHBIE
31. Kak HasbIBaeTCs pacCTosiHUe, KOTOpOe MPOXOAUT 3/IeKTPOMarHUTHask BOJIHA B IIPOCTPaHCTBe
3a O/IVH Mepuoz?
A) amnnTy/1a BOJIHBI
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b) yacToTta BOJHBI
B) anvHa BoJiHBI
I') da3za BoHbI
32. Tlo kakoii ¢opmyJie BEIUHUC/SIIOT Pe30HAHCHYIO YacTOTy? A)
- I_ i

2y L ) . il |

) v+ B) VM I) ; iy
33. Kakoii mporiecc Mo3BoJisieT BBIJETUTh W3 TPUHATONW DPAZMOBOJHBI KOIeOaHUs 3BYKOBOM
4aCTOThI?
A) mopynsuus
B) ycunenue
B) usnyuenue
I') renepartius
) neTeKTUpOBaHUe
34. Kak Ha3bIBaeTCs MpoLecC W3MeHeHUs] aMIUIUTY/bl BEICOKOYAaCTOTHBIX KoslebaHU B TakT C
HU3KOUaCTOTHBIMU KOjie0aHUsIMU?
A) mopynsauus
b) ycunenue
B) usnyuenue
I') renepanus
1) nerekTupoBaHye
35. KT0 nepBbIli CKOHCTPYUPOBa/ pajONIPUEMHHK ?
A) Tepy
b) ®apageii
B) [ToroB
I') MakcBenn
36. Kakoii U3 KOHTYpOB Jyullle U3/ydyaeT paJMOBOJHBI?
A) OTKpBITBII;
b) 3aMKHYTBI;
B) OTKpBITBIN ¥ 3aMKHYTBIN OJUHAKOBO.
37. Kak U3MeHHWTCS /IJIMHA 3/IeKTPOMarHUTHOM BOJIHBI [IPDU YBe/TMUEHHbIe ee YaCTOThI?
A) yBenmuurcs
b) ymenbLmTCca
B) He usamenuTcs
38. Kakoe CBOWCTBO BOJIH UCIIO/IBb3YHOT IPU PaJH0JIOKALiUU?
A) unrepdepeHIus
b) noroiieHue
B) oTpakeHue
(C HECKO/IbKMMM NPaBU/IbHBIMU BapUaHTaMH OTBETOB)
39. Kakue 13 BeJIMUMH SIBSIOTCS TTapaMeTpamMu Kosie0aTeTbHbIX JBYYKEHUM?
A) amnutyzia
b) ckopocTb

it

B) vactota
I') nepuon
40. TTo kakuM popmMysiaM MO>XXKHO HaWTH LIMKJIMUECKYIO UacToOTy?

A

£l da
b) '

i

B) VK
I) “
)
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41. OT KakvX BeJIMYMH 3aBUCHUT TIepPUOJ KOyieOaHWii TIPYKMHHOTO MasTHUKA?
A) JTMHBI TIPY>KUHBI
b) >xecTKOCTH Npy>KUHBI
B) macch Tesia, KOTOpoe Kosieh/ieTcst
') Temmiepatypsl Tena, KOTOpPoe KosiebeTcst
42. OT KakvX BeJIMYMH 3aBUCHUT TIepHOJ, KoyiebaHMii MaTeMaTHuecKoro MasiTHUKA?
A) nVHBI HUTH
b) reorpadurueckoii IMPOTHI
B) BbICOTHI HaJ| 3emieit
I') TeMriepaTypbl BO3/iyXa
43. Kakue 13 ¢yHKI[MM OpraHu3Ma >KMBOTHBIX OTHOCSITCS K KOJie0aTelbHbIM /IBH)KEHUSIM?
A) pabora cepia
b) nBrwKeHure nerkrux
B) >xeBaHMe e/jbl UesTIOCTMU
I') noctynarenbHOe ABY)KEHMe T10 JIECHOW [JOPOJKKe
44. UYepe3 Kakve BeJIWYMHbI MOXXHO HAWTU TIOJIHYIO SHEPrHI0 KOeO0aHWM TPY>KUHHOTO
MasTHUKA?
A) amnutya
b) uacTtoTa
B) nepuon
I') >KeCTKOCTb MPY>KUHBI
45. Kakue 13 napaMeTpoB SIB/ISIFOTCS 3BYKOBbIMU XapaKTEPUCTUKaMU?
A) cuna 3ByKa
b) vacroTa 3BykKa
B) ckopocThb 3ByKa
I') conpoTuBieHune 3ByKa
46. Kakue 13 4aCTOT BOJIH fIBJIsSIeTCS 3BYKOBBIMU?
A)10TI'g
b) 22Ty
B) 15000 I'y
)21 000 I'y
1) 30 000 I'y,
47. C noMOlLLbIO, KaKUX 3HAauUeHUM [epeurc/ieHHbIX BeJUYMH MO)XHO BBIUMC/IUTh CKOPOCTh
3ByKa?
A) amriuTy1a
b) vacrora
B) nepuop
I') pyiviHa BOJIHBI
48. OT yero 3aBUCUT CKOPOCTh 3BYyKa?
A) ot TemniepaTypsl Cpe/ibl
B) ot poma cpeppr
B) cpesy npeziyiaraeMbIx OTBETOB HET BEPHBIX
49. Kakue 13 4aCTOT He ABJ/ISIOTCS 3ByKOBBIMU?
A)10TI'y
b) 22Ty
B) 15000 I'y
)21 000 I'y
1) 30 000 I'y,
50. Ot uero 3aBucut amriMryaa 31C pamky, KOTopast BpalljaeTcsi B MarHUTHOM I10J1e?
A) IMKIMUYeCKON YacTOThI Bpall|eHUsI
b) uHAyKUMY MarHUTHOTO MO
B) nnomagy pamMku
I') TemnepaTypsl pamMKy
51. Kakue u3 ¢opmy 11 HAXOXK/eHHsI TIepro/ia KomeOaHuii SIB/SIOTCS BePHBIMU?

b

A)
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52. Yepe3 Kakue BeIUUMHbI MOXXHO BBIYMC/IUTH PE30HAHCHYKH) 4YacTOTy 3/1eKTPUYeCcKUX
KosieOaHui?
A) UHIYKTHUBHOCTb
b) conpotuBnenue
B) eMKoCTb
53. Kakue U3 conpoTHB/I€HUN OTHOCAT K PEaKTUBHBIM?
A) aKTHBHOe
b) ungyktrBHOE
B) émkocTHOE
54. VI3 KaKkuXx JeTaneii COCTOUT KosiebaTe/TbHbIi KOHTYp?
A) Kary1ika
b) pesucrtop
B) prog
I') KoHgeHCcaTop
) akKymynsiTop
55. Ot kakux BelMUuuH 10 ¢opmysne TomMcoHa 3aBUCHT Tepuoj KosiebaHuil B KoJsiebaTeslbHOM
KOHType?
A) amnutyzia
b) emMKkocTb
B) uHAYKTHBHOCTB
I') cuna Toka
56. Uepe3 Kakue BeJMUMHbI MOXXHO BBIYUC/IUTH SHEPrMI0 MarHUTHOTO TMOJS KaTyIIKU B
KosiebaTesTbHOM KOHTYpe?
A) conpoTuBieHHe
b) cuny Toka
B) emMKocCTh
I') MHAYKTUBHOCTh
57. VI3 KakuXx JieTanel COCTOUT [1eTeKTOPHbIN PUEMHHUK?
A) KaTylKu
b) pesucropa
B) auona
I') koHgeHcaTopa
1) akkymysiTopa
58 - Tecr. I'me ucnonb3yeTcs pagroa0KaLus?
A) B paguoTteneckonax
B) pist onpeziesieHUst CKOPOCTH ABM)KEHHsI aBTOMOOHIs paboTHrKamu ['A
B) B BbISIB/IeHHH JIeTaOIUX 00BEKTOB BOMCKAMHU TIPOTUBOBO3/AYIIHOW 000OPOHEI
') nnst oGHapy>KeHHs1 KOHLIEHTPAL[UK caXxapa B PacTBOpe

Ksrou K Tecty

N[OOI AW IN =
> ||| = b | o

22



8

A
9 b
10 b
11 i
12 A
13 B
14 B
15 B
16 A
17 A
18 A
19 B
20 T
21 B
22 B
23 A
D4 A
25 B
26 T
27 B
28 B
29 b
30 b
31 B
32 B
33 A
34 A
35 B
36 A
37 b
38 B
39 ABT
40 A
41 b,B
42 AB,B
43 A,B,B
44 AT
45 AB,B
46 B,B
47 b,B
48 Ab
49 AT
50 b,B
51 AT
52 AB
53 b,B
54 AT
55 b,B
56 B[
57 ABT
58 AB,B

KpuTepuu OLIeHOK CTY[eHTOB MPU MPOX0KJE€HUU TeCTUPOBAHKSI:
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OneHka «5» - ec/ii BepHO BbiTloyiHeHO 0T 85% A0 100% Bcex 3afiaHuid.
OreHKa «4» - ec/iM BePHO BBITIOJIHEHO OT 75% 10 84% Bcex 3aJjaHuM.
OreHKa «3» - ec/Ii BepPHO BBITIOJIHEHO OT 56% 10 74 % Bcex 3afaHuil.
OreHKa «2» - ec/ii BePHO BBITIOJIHEHO MeHee 56% Bcex 3aZjaHul.

IIpeniogaBarens Omaposa M.M
(moanucy)

OENEPAJIBHOE 'OCYJAPCTBEHHOE BHO/IKETHOE OBPA30BATEJ/IBHOE
YUYPEXJAEHUE BbICIIET'O OBPA3OBAHUS .
«CAHKT-IIETEPBYPI'CKUU T'OCYJAPCTBEHHBIV DKOHOMUWYECKHNNA
YHUBEPCUTET»
OU/ITNAJI B I'. KU3J/IAAPE
IIpakTHueckas padboTa
0 AUCIUIIIMHe PU3nKa

Tema 2.1 OcHOBBI MOJIEKY/IIPHO-KUHETHUYECKON TeopHHU

ITpakTHyeckue 3aHATHA: VI3yueHre OJHOrO U3 U30MPOLIeCCOB

3agaHusi

1.Kakyto (hr3nuecKyro TeOpHIO Ha3bIBalOT MOJIEKY/ISIPHO-KUHETUYECKOW?

. ChopmupytiTe ocHoBHbIe TiosioxKeHust MKT.

. Kakuie onbITHBIE (DaKThI MOATBEPXKAAIOT NiepBoe rosiokeHne MKT?

. Uto Takoe atom?

. UTO Ha3bIBalOT MOJIEKYJION?

Ha3oBuTe unicioBoe 3HaueHue, onpezesieHre U (PU3nuecKuil CMbIC/T TIOCTOSTHHOM ABOTa/po.
. UTo Takoe MoJIsIpHasi Macca ¥ Kak ee MOYKHO HaWTH C TIOMOIIIbI0 Tabmiibl MeHienieeBa?
. Uemy paBHa MO/sIpHasi Macca BOZbl, KUCJIOPO/a, YIJIeKUC/IOro ra3a U »kesesa?

. Kakue onbITHBIe (hakThl IOATBEP>KJAt0OT BTOpoe osiokeHne MKT?

10. Yro Takoe suddysus? [IprBeguTe npumMepsl.

11. Yto Takoe 6poyHOBCKOe BmKeHue? [IprBeuTe MpUMepHI.

12. Kakue orbITHbIe (DAaKThI TOATBEPXKAAIOT TpeThbe rosokeHne MKT?

OONDUT A WN

TECT
1. HeB03MOXXHO OECKOHEUHO AeJINTh BeleCTBO Ha BCe Oosiee MenKMe YacTh. Kakum
MpUBeJEHHBIX HIDKE TT0/I0KEHUH MOXKHO OOBICHUTH 3TOT d)aKT?

A. BCe TeJia COCTOAT U3 YaCTUL] KOHEYHOI'O pa3Mepa

b. yacTuiip! BeljecTBa HaXOAATCS B HeIIPEPbIBHOM XaOTUYeCKOM JBY)KEHUU

B. maBnieHue raza o0yc/IOB/IEHO y/japaMU MOJIEKYT

I'. Mexxaly yacTULIaMH Bell{eCTBa CyLL[eCTBYIOT CU/Ibl IPUTSDKEHUS U OTTaJIKUBAHHUS

2. BpOyHOBCKUM /IBU)KEHUEM SIBJISIeTCS

A. 6ecriopsijouHOe JBIKeHHe MeJKUX IbIJIMHOK B BO3/lyXe

b. 6ecriopsiiouHoe JBM)KeHHe MOLLIEeK, POSILLUXCSl BeuepoM 1oj hoHapeM
B. npoHVKHOBeHVe NUTaTe/IbHbIX BellleCTB U3 NTOUBLI B KOPHU pacTeHUMN
I'. pacTBOpeHMe TBep/bIX BELECTB B )KUKOCTSIX

ns3

3. Ha pucyHKe TOKa3aHbl TIO/I0)KeHHsI OPOYHOBCKOM YaCTHI[bI B KUAKOCTH C uHTepBasioM 30 c,
KOTOpbIe HaO/I01amuch B Tiperapare. Mi3MeHeHye HampaB/IeHHUs TIepeMellleHUs] YaCTHUIIbI B TOUKe

2 MpOM301LIO BC/IeICTBUE U3MEHEHUA

4 A. Hanpas/ieHWs KOHBEKTUBHBIX TIOTOKOB KUJKOCTH
b. cu1 MOBepXHOCTHOTO HaTsSKeHUST
343 B. BSA3KOCTH XKHUAKOCTHU

24



I'. paBHOAEMCTBYOLElM CUM IeUCTBUSI MOJIEKYJT XKUAKOCTU Ha YaCTULy

4. Kakasi ¥3 NpuBe/ieHHbIX HIXKe Be/IMUYMH COOTBETCTBYET MOPSAAKY 3HaUeHUs] MacChl MOJIEKYJIbI
WY COeJviHeHUus?

A. 107 kxr B. 10% xr
B. 10 krT. 10 kr

5. TInoTHOCTE »Keme3a TIPUMEpHO B 3 pas3a 0oJibllle TIJIOTHOCTHA a/FOMUHUSA. B amoMuHuAN
KOJIMYeCTBOM BelljecTBa 1 MOJib cofeputcs * aTomoB. B jKene3e, KomMuecTBOM BelllecTBa 1
MOJIb COAEPXKUTCH = aTOMOB. MOKHO yTBepKJaTh, UTO

A _'I.'. =_§_'L'. B _'I.'. =_'|.'.

i -"._
B. T M- =6
JTa/N0HbI OTBETOB K 3aJaHUAM HUTOr0BOIr'0 KOHTPOJIA
Howmep
BaJlaHus

1 2 3

OTBeTHI A A ¥ b b

KpuTtepuu oneHKH: 3a 3 PaBU/ILHO BBITIOJTHEHHBIX 3a/jaHus — «3» 0Oaria;
3a 4 TIPaBUILHO BBITIOJTHEHHBIX 3a/laHus — «4» Oasia;
3a 5 paBUILHO BBITIOJHEHHBIX 3a/laHuM — «5» 6arios.

Tema 2.3 ArperaTHoie COCTOAHUSA __ Beniecrsa 4 ¢a3oBble nepexoabl
ITpakTnueckue 3auatus: OnpejesneHre BaKHOCTH BO3/yXa

1. C yBesMyeHHeM OTHOCHUTENbHOW BIa)KHOCTH Pa3HOCTb TMOKa3aHWN CyXOro M BJIQKHOTO
TePMOMETPOB IICUXPOMeTpa. ..

1) ywmeHbLIMTCS.

2) YBeJIMYUTCH.

3) He U3MEeHUTCS.

2. OgH MO/b BJ@KHOTO BO3[yXa HAXOAWTCS B HEHACBII|EHHOM COCTOSIHUU TIpU
temrieparype T u [faBneHuu p. Temreparypy ra3a wu3o0apHO yBemuunan. Kak
V3MEeHW/IUCh MPY 3TOM OTHOCUTE/IbHAs BIa)KHOCTb BO3/[yXa U TOUKa POChI?

151 KayKj0M BeJTMUMHBI OTIpe/ie/TUTe COOTBETCTBYHOIIUM XapakTep U3MeHeHUsI:

1) yBemmumnsiach
2) yMeHbIIW/IaCh
3) He U3MeHU/IacCh
3armimre B Tab/IMIy BeIOpaHHBbIE LUGPHI [Jis1 KaXKA0M (u3uueckor BesrunHbL. LIndpsl B
OTBeTe MOTYT MTOBTOPSITbCSI.

OTHOCHTe/IbHAs BIa)KHOCTh BO3/yXa 'Touka pochl

3. C nomomibio Kakoro nprubopa Mo)KHO W3MepPUTh OTHOCUTEbHYIO BIIKHOCTb BO3JyXa.
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CTekJIAHHYIO TUIaCTUHKY TOJBeCU/IN K AuHaMoMeTpy. Ilocsie 3TOro e nmpuKOCHY/IUCH K
MOBEPXHOCTH XKUJKOCTH M OTOpPBaiu OT Hee. [I/s1 KaKoOW XXKUJKOCTU — PTYTH, BOJbI UIU
KepoCHHa — JMHAMOMETP MOKa)keT B MOMEHT OTPbIBa CHJTY OoJbliie?

s BOgBL.

s pryTu.

g kepocuHa.

[Toka3zaHust OyAyT OZIMHAKOBBIE.

B [ByX KamwutsApHbIX TPyOKax OJMHAKOBOTO PpajWyca HaxXOAUTCS BOAA U CITUAPT
(moTHOCTL crivpta paBHa 800 kr/m® mioTHOCTh BOAbl — 1000 kr/m®). OfgHa U3 3THX
XUgKocTed moAHsiack Ha 10 MM Bbime, yeM jpyras. BribepuTe mpaBusibHOe
yTBepXKeHue.

CnupT NOAHAJICA BbILLE, YeM BOJa.

Boga moaHsnack Belllle, yeM CITUAPT.

Ecnu pasvyc yMeHbIIUTD, PAa3HOCTb YPOBHEM KUJKOCTU YMEHBILINTCS.

Cpeny yTBep)KJieHHUi HeT NPaBUIbHOTO.

Ha crekse HaXoASATCsl Karuld BoJbl M PTYTH. Ha KakoM pUCYHKe PTYTh?

A, T.XK. pTYTb CMauvBaeT CTeKJIO. N

A, T.XK. pTYTb He CMauuBaeT CTeKJIO.

b, T.X. pTYyTb CMauvBaeT CTeKJIO. A B

b, T.K. pTYyTh He cMauvBaeT CTEKJIO. Q N
A b
A b
A b
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7. Kakoe 13 repeumnc/ieHHbIX CBOMCTB XapaKTePHO TOBKO /ISl KPUCTA/I/TAUECKUX TesT?
1) W30TpOmHOCTb.

2) OrtcyTCcTBUe OTpeJesieHHOW TeMIlepaTyphbl TIaBIeHUs.

3) Cy1iecTBOBaHMe OMpe/ie/IeHHOM TeMIlepaTyphl I/1aB/IeHusI.

4) TekyuecTb.

8. Kakoro Bua fedopMaliuio UCIBITbIBAET CT€HA 3/1aHUs?
1) [Jedopmaruio KpyueHUs.

2) [Hedopmaruto cxaTusl.

3) [Hedopmaruto casura.

4) [HOedopmaliuio pacTsHKeHUsI.

9. Kakas 13 nmpuBe/ieHHbIX HIDKe (OpMYJT BbIpaKaeT 3aKoH ['yka?
1)E=olel. 2)o=E/|g. 3)o=Elg. 4)o=]leg/E.

10.BoibepuTe Bce BepHble YTBepKAeHUS O (GU3MUECKUX SIBJIEHUSIX, BeIMUYMHAX M
3aKOHOMEPHOCTSIX. 3anuiuuTe LUphl, 10 KOTOPbIMA OHU YKa3aHbI.

1) B repmeTnuecku 3aKpbITOM COCYJie HaxO[ATCS BoAa M BoAsHOW map. [Ipu HarpeBaHuu
COCy/la KOHL|eHTpaLKsl MOJIeKYJI BOASHOIO Napa yBeTMUnTCSl.

2) TlcuxpomeTtp — npubop A/ist u3MepeHusi abCOMIOTHOM BIaXKHOCTH.

3) Touka pocel — Temmneparypa, Np¥ KOTOPOW BOASHOM Map CTAHOBUTCS HACBILL|EHHBIM.

4) TlnacTMyecKMMH Ha3bIBalOTCS JedopMalidy, KOTOpble IOJHOCTbI0 MCYe3arT Iocje
TIpeKpallleHus [1eMCTBUSI BHEIIIHUX CUJI.

5) Bce kpucranmMyeckue Tesia aHU30TPOITHBI.

OTBETBI
1 2 3 4 5 6 7 8 9 10
1 23 4 1 1 2 3 2 3 135

Tema 3.2 3aK0HBI NIOCTOAHHOI'0 TOKA
JlabopaTopHble paboThl: lV3yueHWe 3aKOHOB TIOC/IeZiOBaTelbHOIO U  TIapasuielbHOrO
coelMHeHUM NMPOBOAHUKOB. M3Mmepenue D/IC 1 BHyTpeHHero COMPOTUB/IEHUSI ICTOUHUKA TOKa

Tema 3.5 J1eKTpOMarHuTHas UHYKIUSA
JIaGopaTopHbIe padoThl: V3yueHue siB/IeHHs 371eKTPOMarHUTHON MHYKLIUN

Ilens /1abopaTopHOii pafoThI: M3yueHUe sIBJIEHUS] 37IeKTPOMAarHWTHOM WHAYKLWH, a TaKxkKe
rpoBepka rnpasusia JleHua.

O0opyaoBaHHe: COeVHUTE/bHBIE TIPOBOZA, MWUIMAMIIEPMETP, PEOCTaT, UCTOYHUK ITUTaHWS,
KJTFOY, TI0JIOCOBOW WJIM /IyrOOOpa3HbIi MarHWT, MarHUTHas CTPe/Ka WM KOMIIaC, KaTYIIKU C
cepJleYHUKaMH.

MarHuTHBIN MOTOK Yepe3 I/IOCKYI0 MOBEPXHOCTb — 3TO CKasspHasi ¢u3nueckasi BeIUUMHa,
YKMC/IEHHO paBHasi MPOU3BeJEHUI0 MOAYJ/Sl MarHWTHOW WHAYKLMU Ha T/IOL[a/ib TTOBEPXHOCTH,
OrpaHUUYEHHOW KOHTYPOM, Y Ha KOCHHYC yIJjla MeX/y HOPMasibl0 K IMOBEPXHOCTU W MarHUTHOU
UHAYKLYen

17  okrsgbps 1831 rojga  aHr/MMCKUN — yueHbld  Maiikn ~ ®apajeli  OTKpbUI
sIB/IeHHE 3JIeKTPOMArHUTHON WH/YKIIHH.

SiB/IeHHEeM 3/IeKTPOMAarHUTHON WHAYKI[UM Ha3bIBaeTCs sIBJeHHe BO3HWKHOBEHHsI TOKa B
3aMKHYTOM KOHTYpe TpH HW3MeHeHHH MarHWTHOTO TOTOKa, TTPOHU3LIBAIOIIET0 3TOT KOHTYp. A
TIOJTyYeHHBIM TaKUM CITOCOOOM TOK, Ha3bIBAaeTCs HHAYKIJHOHHBIM.
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3akoH BHEKTPOMHI‘HI/ITHOﬁ HHAYKIHUU: CpeHee 3HaUeHHEe BHEKTPOABmyMEﬁ CHJIbl MTHAYKLUHN
B MPOBOJMAIEM KOHTYpe IMPOINOPLKMOHa/IbBHO CKOPDOCTU M3MEHEHHS MArHUTHOI'O ITIOTOKa 4epe3
MOBEPXHOCTh, OTPAHUUYEHHYIO KOHTYPOM.

At
3HaK MHWHYC B MaTeMaTHueCKOl 3aIlicy 3aKOHa YUUTBIBAET IMPABUJIO JIEHII&, Cory1aCHO
KOTOPOMY 3JIGKTDOMAIHUTHasd HWHAYKLOHSA CO30d€T B KOHTYpe HH,I[yKL[HOHHBIfI TOK TadKOrI'o
HallpaBJ/IeHWs, 4YTO CO3JaHHO€ MM MdrHHUTHOe€ TI10Jjie TIPEIATCTBYeT HW3MEHEHWI0 MArHUTHOTI'O
IMMOTOKd, BbI3BIBAKOLETO 3TOT TOK.
HO}I[I‘OTOBK& K BBITIIO/JTHEHHUIO paﬁOTBI.

BcTaBbTe B 0/jHY U3 KaTyIIeK KeJie3HbIM CepAeYHrK 1 3aKperrTe ero Tam, HarpuMep railkou.
[Manee MOAK/IIOUKTE 3Ty KaTYIIKy 4epe3 MWUIMaMIIepMeTp, PeocTaT U KU K HUCTOYHHKY
TIMTaHUSI.

PsiloM C KaTyLIKOM PacrioyioyKUTe MarHUTHYO CTPeJIKY WK KOMIIac.

3aMKHYB KJIFOU, OIpe/ie/IiTe pPAaCITioyioyKeHHe MarHUTHBIX TIOFOCOB KAaTYILIKH C TOKOM TIpH
TIOMOIIA MarHUTHOM CTPEJIKH.

3aduKcHUpyiiTe, B KaKyl0 CTOPOHY IPU 3TOM OTKJIOHUTBCSl CTpe/IKa MHUJTMaMIiepMerpa. JTO
TIOMOXKeT B [la/IbHEHIIIEM CY/IUTh O PACIIOIOXKEHUM MarHUTHBIX TOTFOCOB KAaTYIIKU C TOKOM TI0
HarpaBJIeHHI0 OTKJIOHEeHUsI CTPEeJIKA MUJTHAMITEpMeTpa.

[Tocsie mpopenaHHOW pabOThbI, OTK/IIOUMTE OT LieNM PeocTaT U KoY, a MWIIHaMIlepMeTp
3aMKHHTe Ha KaTYILIKY, TIPX 3TOM COXPaHUB TOPSIIOK COeJMHEHUS MX KIIeMM.

[Inst ynobceTBa 3amuceit, MOXXHO COCTaBUTh CJIeYIOIIYIO TaO/IHILTy.
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HHIYVKINHOHHOI O TO KA

(o npapu.1y . Tent

He 0TR.1AHsAETCH)
BICTPO BCTABHTE e—— [ 1 A
1 iarﬂn::m | v rh
AR _—
CeBepHEIM MOTIOCOM
OCTABHTE MATHHT B
2 gaTyIIKe HETOJBHKHBIM Joeran
TocIe onbITa 1 ‘—@J
XN
3 BhiCTpO BRTamEHTE et gl | Eiﬁﬁl 0|
MarHHT H3 KaTyIIKH r—— | |

OCTABHTE KATYIIRY
4  HeNnoIBHAHOH Mocie
OneiTa 3

=
BBIcTpo BCTaBinTS —
— Lo

} MarHnT B KaryIoky
EOCEHEBIM TTOTEOCOM
O CTARITE MATHIIT B

6 BaTVIIES HelloBIDRHEBIM = =
[IOCTe OITBITA 3

7 BreTpo BEITANNITE
MATHIT IT3 KTy HIET]

(OeTABITE KATVIIRY
8  HenogeILEHOIiDmOCTe
OIBITa 7

[puctynaem Herocpe/CTBEHHO K BBINIOTHEHUIO jlabopaTopHoi paboTsl. [Ipy 3TOM Bce faHHbIe,
KOTOpHbIe Bbl Oy/jUTe MosyuaTh B MPOLiecce UCCIeI0BaHus, 3aHOCUTe B TabJIMLLy.

[TpucraBuB cepfeuHUK K OJHOMY W3 TIOMIOCOB MarHuTa (HarmpuMep K CeBepHOMY), ObICTpPO
TIOMeCTUTe ero BHYTPb KaTYIIKU, OZAHOBpEMeHHO Habsitofiast 3a CTpenkoi Myunarammnepmerpa. I1o
npasuiy JleH1ja orpezenTe Harpas/eHUe UHAYKLIMOHHOIO TOKA BHYTPU KaTYLUKU.

OcTaBHB MarHWUT HeINOJBIKHBIM, TIOC/Ie TIePBOTO OMbITa, NPOHAO/II0aliTe OMsATh 3a CTPesKOi
MuU/IMaMIiepMeTpa.

BeicTpO  BBITal[UTE CepAEUHMK U3 KaTylIKW, He 3a0biBasi HaOmoOgaTh 3a CTpesKOu
MU/TMaMIiepMeTpa (MOZYy/b CKOPOCTU BBIIBW)KEHHUS] MarHWUTa AOJDKeH ObITh TIPUMEPHO TaKUM
)Ke, KaKk U B IepBoM ombiTe). Onars, nmo mnpaswiy JleHla, omnpejenuTe Harpas/ieHUe
VH/JYKLMOHHOI'O TOKA BHYTPU KaTYLLUKU B 3TOM C/Iy4ae.

[TocmoTpuTe, Kak BefieT ce0si CTpesika MUUTMaMITepMeTpa MoC/Ie TIPO/eJIaHHOTO OITbITa.
[ToBTOpUTE Hab/MIO/I€HNS, U3MEHUB T0JIFOC MarH|Ta C CeBepHOTO Ha FOJKHBIM.

3anuivTe BbIBOZ MO paboTe Ha OCHOBe TPOBeJEHHBIX HabmoAeHUHA. OOBsSCHUTE pa3iuuue B
HarpaBJ/IeHUY UHAYKLMOHHOIO TOKA C TOUKU 3peHus IpaBuia JleHna.

Tenepb HeMHOI'0 BUJOM3MEHUM Hallly YCTaHOBKY.

Pacrionokure BTOPYIO KaTYIIKY PSiIOM C TePBOM TaK, UTOOBI MX OCH COBIafany, U MIOMECTUTe
VX Ha OZIUH OOLMI CepJeyHuK.
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[lepByr0 KaTylIKy COefWHWTe C MW/UIMaMIIEDMeTPOM, a BTOPYIO KaTyLIKy 4epe3 peocTaT
COeJMHUTE C UCTOUYHUKOM TOKa.

3amMblKasi ¥ pa3MblKasi K/It0u, IPOBepbTe BO3HMKAET JIU B IePBOM KaTYIIKU UHAYKLMOHHbBIN TOK.
3apucyiiTe cxeMy OIbITa ¥ TIPOBEPbTe BbITIOJIHEHUS MpaBu/a JleH1ja.

Tak)ke NpoBepbTe, BO3HUKAET JIM MHAYKLMOHHbBINA TOK MPU U3MEHEHUU CUJTbl TOKa PeoCTaToM.

B KoH11e paboThbl, TI0/[BeUTE ee UTOT, CZeaB 0011l BEIBO/I, He 3a0bIB OTPa3UTh B HEM YCJIOBUS,
MPU KOTOPBIX B KaTyIlIKe BO3HUKA/I UHAYKLIMOHHBIN TOK.

IIncbMeHHO 0TBeThbTe Ha KOHTPOJ/IbHbIE BONPOCHI:

1. B uem 3ak/toyaeTcs siBjieHUE 3/1EKTPOMarHUTHOM UHAYKLAW?
2. Kakoi1 TOK Ha3bIBalOT UHIYKLIMOHHbBIM?
3. CdopmynupyiiTe 3aKOH 3/IeKTPOMarHMTHOM WHAYKLMM. Kakoil ¢opmysiol OH
OMUChIBAeTCs?
4. Kak ¢opmynupyetcs npaBuo JleHia?
5. KakoBa cBsA3b 1paBusia JIeHlia ¢ 3aKOHOM COXpaHeHUs SHeprumn?
TECT
1. Kakoe 13 npuBeJieHHbIX HIKe BbIpaXKEHUW XapaKTepu3yeT MOHSTHE 3/1eKTPOMarHUTHON
WHIYKLUN?
1) SIBneHue, XxapakTepur3ylolllee JieliCTBUe MarHUTHOT'O TI0J/Is1 Ha IBVDKYIIMICS 3apsi.
2) fIBneHre BO3HWKHOBEHHUSI B 3aMKHYTOM KOHTYpe 3/7IeKTPUYEeCKOr0 TOKa MPU M3MeHeHUU
MarHuTHOTO TIOJISL.
3) SABnenue Bo3HUKHOBeHUs1 D/JC B MPOBOJHUKE IO/, AeMCTBMEM MarHUTHOTO MOJISI.

2. C nomolibio Kakoro npaBu/ia onpeieNssioT HarpaBieHre UHAYKLIMOHHOTO TOKa?
1) [TpaBusio npaBoM pyKu.
2) I[TpaBusio 6ypaBurKa.
3) [TpaBusio /1€BOM PYKHU.
4) [TpaBusio JleHta.

3. YKaxuTe Bce TMpaBW/bHbIe YTBEP)K[EHUsS, KOTOpble OTpaXkalOT CYIIHOCTb $SIB/I€HUS
3/IeKTDOMAarHUTHOM ~MHAYKUMK: «B  3aMKHYTOM KOHType 3/IeKTpUYeCKuil TOK
TMOSIB/ISIETCS. . . »

1) ... €CJIA MarHUTHBIN MTOTOK He MEHSIeTCsl.
2) ... eCJIA MarHUTHBIN [TOTOK He PaBeH HYJIIO0.
3) ... TIDU yBeIMUE€HUM MarHUTHOTO MOTOKaA.
4) ... TIDU yMeHbILIeHUY MarHWTHOTO [TOTOKaA.
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4.

Yro ornpenendaeTcsa CKOPpOCTbIO U3ME@HEHHA MdalrHUTHOI'O TIOTOKa 4yepe3 KOHTyp?

1) VHAyKTUBHOCTb KOHTYPA.
2) S/C nHAYKLUNH.

3) MarHuTHast UHLYKLUS.

4) VHyKIMOHHBIN TOK.

5. Ha pucyHke mokasaH rpauk 3aBUCMMOCTH MarHUTHOTO TIOTOKA, MPOHU3BIBAIOILIETO
KOHTYp, OT BpeMeHU. Ha KakoM M3 yuyacTKOB rpaduka B KOHType He Bo3HuKaeT J/IC
WHIYKLUN?

no L ®, B6
2) 2. el
3) 3. *Is N
4) 4. 4 : W
l
] E T | ; s f):\
4——= 3 l 4
3
6. Cua ToKa B KaTyIlIKe YBeJIMYM/IAch B 2 pa3a. Beibepute BepHOe yTBepsKAeHHe.

1) VHyKTUBHOCTB KaTYLIKWA yBe/INYUIach B 2 pasa.
2) VHAyKTMBHOCTh KaTyLIKU yBe/IMUMIach B V2 pas.
3) MHAyKTUBHOCTH KaTyIIKU YMeHbIIW/Iach B 2 pasa.
4) VHAyKTUBHOCTH KaTyLLIKU He U3MeHW/Iach.

7. Kak yMeHbIIUTb UHAYKTUBHOCTb KaTYILIKHU C )Kee3HbIM CepJeYHUKOM TPU YCI0BHH, UTO

rabapuTel 0OMOTKH (€ JIHA U TIOTIepeuHoe CeueHHe) OCTaHYTCSI HEM3MEeHHBIMU?
1) YMeHbIIUTb UKCJIO BUTKOB.
2) YMeHbILIUTb CU/Ty TOKA B KaTyLLKe.
3) BbIHYTB >Kesie3HbIN CepieYHUK.
4) YBe/IMUUTh TOMIMHY 0OMOTKH.

8. Cwuna Toka B KOHType yBe/IMun/ach B /iBa pas3a. Y KaKuTe BCe IpaBU/IbHbIe YTBepP K/eHH.

1) DHeprus MarHUTHOTO MOJIS KOHTYpa yBeJIMUW/Iach B /jBa pasa.

2) OHeprusi MarHUTHOIO MOJIs1 KOHTYpa YBeJMUYWIaCh B UeThIpe pasa.

3) OHeprusi MarHUTHOIO MOJIS1 KOHTYypa YMeHbIIW/Iach B [iBa pasa.

4) OHeprusi MarHUTHOTO T0JIsI KOHTypa He U3MeHU/Iach.

9. Kakoe MaremaTuueckoe BBbIpa)KeHUWe CHOY)XUT /s oripefenenus OC WMHAYKUUKA B
3aMKHYTOM KOHType?

1) -Ad/At. 2) IBAI sina. 3) BScosa. 4) BSsina.

10. Kak HY)XKHO U3MEHWUTb WHAYKTUBHOCTb KOHTYpa, [Jii TOTO YTOObI NMpU HeW3MeHHOM
3HaUYeHUU CUJIbI TOKA B HEM 3Heprusi MarHUTHOIO 110J11 YMeHbIIWIach B 4 pasa.

1) YMeHbIIUTH B /iBa pasa.

2) YMeHbLIUTh B YeThIpe pasa.

3) YBenuuuTh B /iBa pasa.

4) YBennuuThb B UeTbIpe pasa.

OTBETBI
1 2 3 4 5 6 7 8 9 10
2 4 34 2 3 4 3 2 1 2
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Tema 5.1 Ilpupoja cBera
JIabopaTopHbIie padoThl: OrpeziesieHHe MOKa3aTe s TIPeJIOM/IEHHUS CTeK/Ia

IIpenomsieHne — 5TO M3MeHeHHe HarlpaB/ieHWs paclpOCTpaHEHMWs! CBeTa, BO3HMKaloLee Ha
rpaHuLie pasjiesa [ByX IpO3payHbIX CpeJ, WM B TOJIILe Cpe/ibl C HEMPePbIBHO W3MEHSIOIIMMUCS
CBOMCTBaMH.
3aKoH mpe/OMJIEHUSI CBeTa IJIaCUT, YTO JIy4 [aJarolivid, J/y4 T[peJOM/eHHbI U
NeprieHVKYJIsp, BOCCTaB/IeHHBIM B TOUKe TNaZleHNs Jiyya K rpaHulLle paszerna [JByX Cpef, JiexXaT B
ofHOU myockocty. OTHOIIeHMe >Ke CHHyCa yIvia NafleHus K CUHYCy yrIjla NpeioM/IeHUs eCTb
Be/IMYMHA MOCTOSIHHASA //1s1 JaHHBIX JIBYX Cpe[], He 3aBUCAILasi OT yIJia MaieHus.
sina n,

=—=M1
sinff ny i
Kak n3BecTHO, /110601 MOCTUTHYTHIM 3aKOH YesI0BeK CTPeMUTCS UCIIO/b30BaTh Ha MPaKTHKe.
Ilens nabopaTopHoOil paboThl: HAO/MIOZEHNE TIpe/IOM/IEHHUs] CBeTa Ha IpaHMlle pasjesa Cpef
BO3/lyX — CTEKJIO, a TaK)Ke U3MepeHue ToKasaress peoM/IeHHs CTeK/a.
OGopyaoBaHHe: UCTOYHUK 3/IeKTPOTNIUTAHMUS, JIaMIla, K/IOY, COeIMHUTE/IbHBIE TTPOBOZA, IKPaH
CO IeJbI0, TJIOCKOTIapasiesbHasl CTeK/IsSHHas TIaCTMHA B ()OpMe Tparelyu, JIMCT Oymard,
JIMHEeWKa U KapaH/alll.

HCTOUHHE COCIHHHTE IBHEIC

JTanIIa FIHOY 3KPaH CO MICTIBI
SICKTPOTTHTAHHA MMpoBOIa

MIOCKONAapalIeIbHAA

CTERIAHHAA TITACTHHA

[lepen BhIOSHEHWEM jabopaTOpHOM pabOThl  HEOOXOAWMO TPOW3BECTH  HebOJIBIIyIO
TIO/ITOTOBKY.

Tak kKak Oy/[eT omnpeensTbCs TMOKa3aTesb TMPeIOM/IeHUs CTeKIa OTHOCUTE/NBHO BO3ZyXa, TO
3aKOH TIPeJIOMJIEHUST CBeTa Oy/IeT UMeThb B

THCT OyMaru IHHelKa KapaHJgam

sin «
n=—
sin 5
rome a — 3TO erJ’I najeHnuda nyqKa CBeTa Had I'DaHb II/IACTUHKH, b —_— yTOJ'I TrpejioMJ/IeHUs

CBETOBOIO IyUKa B CTEK/ISTHHOW T/IaCTHHE.

15t TOoro, uT0OBI OTIpe/IeNIUTH OTHOLLIEHHe CUHYCOB, MOCTYTAIT CIeAyoUM obpa3oM. B camom
Hauase, TUIaCTUHY HeoOXOJUMO pa3MeCTUTb Ha JiMcTe OymMard M C TIOMOIIBIO KapaHjailia
obOBecT ee Manyr0 M OOMbLIYIO TpaHU. 3aTeM, He CMelllasi MJIACTHHBI, Ha ee Majyk TpaHb
HE0OXOJMMO HAarlpaBUTh Y3KWM CBETOBOM MYYOK I0Z JIOOBIM YrioM K rpaHu. Ilocsie 3Toro,
B/IO/Ib TIAJAlOl[er0 Ha IJIaCTUHY W BBILIEJAIIEro M3 Hee CBETOBBIX IMYYKOB, KapaHZAALLOM
MPOCTABJISIFOTCS 4 TOUKU.
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CHSB TulacTMHY C Jucta Oymaru, C TIOMOIIbIO JIMHEHKHA TIPOUEPUYMBAIOT BXOJSIINH,
TIpe/IOMJ/IEHHBIA U BLIXOASILIWHI Tyud. 3aTeM, uepe3 TOUKY pas/iefia AByX Cpej — BO3AYyX-CTeK/IO
— OMNyCKaeTCs TMeprHeHJVKY/sip K TpaHWlle pas3fena M OTMeYaroTCsl YIVIbl MajleHusi |
nipesiomsieHusi. [locsie 3TOro, C MOMOIIBIO LIMPKYJ/sl, PUCYETCSI OKPY>XHOCTb TPOW3BOJIbHOTO
pazivyca C LIeHTPOM B TOUKe pasjiena [IByX CpeJi BO3yX-CTeK/I0, U CTPOSITCS [Ba MPSIMOYTOJIbHBIX
TpeyroJibHuKa, Hanpumep, ABE u CBD.

Torpa, UCXozs U3 ompeziesieHHst CUHYyCa yTjia, MOYKHO 3aIticaTh, UTO

. _AE .. _CD
sina = - sinff =

AB = BC — paiuyChbl OKPY>KHOCTH.

_AE-BC _AE
“ CD-AB CD

n
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Onunbl  oTpe3koB AE u DC, crosiiiix B ¢dopMyse, U3MEpPSIOT TIPU TOMOIIM JIMHEWKU C
MWITUMETPOBbIMU  fleJleHUsIMU. VIX 3HaueHWsl TMOJCTaB/ISIOTCS B pacueTHyr Gopmyay U
BBICUUTBIBAKOT [10Ka3aTesIb IIPe/IOMJ/IeHUs CTeK/Ia.

Ecmu B kabuHeTe He xBaTaeT 000py/j0BaHMs, TO MOXXHO BOCIIOJ/Ib30BaThCsl OysaBKamu. [Iist
3TOr0 HY)KHO Ha CTOJI TIOJIOXKUTh KYCOK ITOPOJIOHA, JJisi TOrO UToObI OBI0 yZoOHee BOTKHYTH
OynaBKd, ¥ HakpbiTb ero OenbiM sucToM Oymaru. CBepxXy, Ha Hero, TIOJIOXKUTh
IIOCKOTIapasIle/IbHyI0 CTeK/IsSIHHYIO TUIaCTUHY M, KaKk M B TIpefplAyllieM ciayudae, oOBecTu
KapaHZJAlloM ee Manyl W OosblIyl0 TpaHM. 3aTeM BO3/le Majoil rpaHU BOTKHEM IIepPBYIO
OynaBKy, BTOpYtO Oy/1aBKy BOTKHEM I10/] HEKOTOPBLIM YTJIOM K TTePBOM, HO TakK, YTOObI y HAaC ObLI
SIPKO BBbIPa’KeHHBIA yros mafeHusi. Habsmozmas 3a aBymsi OysaBKamu depe3 OOJIBIIYIO I'DaHb,
HalileM TOUKY pacIlojIoKeHHUsI TpeTbel OysaBKH, YTOOBI TepBasi M BTOpasi 3arOpakuBasu JIpyT
apyra. CHumaem o6opyJoBaHMe ¥ C TIOMOMIbIO JIMHEMKH [JOCTpaviBaeM Tafaloluid U
TIpe/IOMJ/IEHHBIM JIyuH, a TakKe MeprieHIMKy/Isp K TOUKe MaJileHNs Jlyya Ha IU1acTuHy. [lanee Bce
JleslaeTcsi TOYHO Tak >Ke, Kak U B BbILIe OMMCAHHOM HaMU cIioco0e.

A Tereps NMPUCTYITUM HEIOCPeCTBEHHO K pabore.
Ona ymobcTBa 3amuvceii pe3y/ibTaTOB W3MEPEHWM U BBIUMC/IEHWM COCTAaBUM CJIAYIOIIYIO
TaOJIHITY.

Xo/ BbINOTHEHUA PadoThI:
1. YcraHOBUTe MCTOYHMK CBeTa Ha cTojie. B OKHO mpubopa BCTaBbTe paMKy CO IIe/bI0 Tak,
4TOOBI 11]e/Tb pacriosiaranach BepTUKAIbHO.
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2. CobepuTte 3/1eKTPUYECKYIO 1iellb, PUCOEIWHUB JAMIIOUKY K MCTOYHUKY IOCTOSTHHOTO TOKa
yepe3 BBIK/IFOUATe/b. 3aMKHUTE LIeTh U MOJyYnTe SIPKYI0, TOHKYIO T10JI0Cy CBeTa Ha Oymare —
CBETOBOM JIyU.

3. HabmiopaiiTe siBleHWe TIpeslOMJIeHHsI CBeTa TPU pa3/IMUHBIX yIjaxX TajeHds, a 3aTeM
3aUKCUpYITe X0/ Tydeil.
4. BeblnosHUTE IIOCTPOEHUA B COOTBETCTBUM C PUCYHKOM U U3MepbTe  JIJIUHBI
orpe3koB AE 1 DC Pe3ynbTaThl U3MepeHui 3aHecuTe B TaO/uILy.
5. [To ¢opmyne paccuMTaiiTe 3HaueHWe IOKasaTess IpeJIOMJIEHUs CTeKIa U 3aHecuTe ero B
TabsmILy.
6. [IpozenaiiTe JaHHBIM SKCIIEPUMEHT ellle He MeHee [ByX pa3, MeHsisl yroJl MajieHus jyvya Ha
IUIaCTHHKY, He 3a0bIBast 3aHOCUTH BCe TIOTyueHHbIe JJaHHble B TaOuLy.
7. I[locne npogenaHHoN paboThl paccunTaiTe abCOMOTHBIE OTPEIIHOCTY U3MepEeHHs OTPE3KOB.
ADCOIIOTHBIE TOTPEIHOCTII
II3MepeHIIs 0TPE3KOB:
AAE = A AE + A AE
ADC = A,DC + A,DC
8. [lanee BLIUMC/MTE OTHOCHUTEIbHYIO M aOCOIOTHYIO TOTPELIHOCTH W3MepeHHUsl ToKa3aresis
TIpesIOMJ/IeHUs] CTeKJIa.
ADCOTIOTHASL 1T OTHOCHTE/IbHAsI
MOTPEIHOCTII I3MepeHIst
MOKA3aTeIsI HPeTOM/ICHIISI:
An  AAE ADC
;=% ~2E TDC"
9. CpaBHuUTe pe3y/bTaThbl, MOyUYeHHbIe TI0 GopMyJiam, U CZeaiiTe BbIBOZ, O 3aBUCUMOCTU WU/IH

He3aBUCUMOCTH TI0Ka3are/Is MpeJIOM/IeHHs] OT yIJia MaJileHUsi CBeTOBOrO Jlyva.
Nypp — Ay <My < Ny +4my

n = g,n

nz,m - lﬁnz < ny < nznp + Anz

KoHTpo/ibHBIE BONPOCHI:

1. OT yero 3aBUCUT I10Ka3aTeslb [IPeJIOM/IeHUs BeljecTBa?

2. B ueM 3ak/1r0uaeTcs siB/IeHHe I0JIHOr0 OTPayKeHUs: CBeTa Ha IpaHulie paszera JByX cpef?

3. 3amumwmre ¢opMyay [JJis8 BBIYMCIAEHHST CKOPOCTM CBeTa B BellleCTBe C TIOKa3arereM
TIpesIoMJ/IeHus N.

Jlono/IHUTe /IbHOE 3a/jaHKe:

[TomnpobyiiTe, UCIIONB3Yys CTEK/ISHHYIO TIJIACTUHKY, HaO/i0aTh SIBJIeHWE TIOJTHOTO OTpPakKeHWs.
3anuiurTe, Kak Bbl OCYLLECTBJISI/IU 3TOT 3KCIIePUMEHT.

Tema 5.2 BoiHOBbIE CBOMCTBA CBeTa
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JIaGopaTopHbie padoThbi: Oripee/ieHHe AJTMHbBI CBETOBOH BOJIHBI C TIOMOILI[bIO JU(DPAKIIMOHHOM
pelleTK:
Iles1b paGoTHhI: OMBITHBIM ITyTEM OTPEe/IeIUTh JJIUHY CBETOBOU BOJIHBI.
OGopyaoBaHue: 1TpyUOOp 15 OTpe/ieIeH sl AJIMHBI CBETOBOM BOJIHBI, JU(PaKIMOHHAs pelleTKa
Y UICTOYHUK CBeTa.
Teopernueckas 4acTb padoTsl: [IudpakijoHHas pelieTKa Mpe/iCcTaBisieT CO00H COBOKYITHOCTh
OOJIBIIIOTO UKC/Ia Y3KUX IIe/ield, pa3/e/IeHHbIX HEeTIPO3PauHbIMH ITPOMEXXYTKaMH.

d = a + b — neproa AUPaKIIMOHHON peleTKU

d-sin® =k-A k=0,1,2... - bopmyna AuppaKLIOHHON peLIeTKH,
@ — YToJI, 1o/ KOTOPBIM Hab/TF0/JaeTCsi maxX CBeTa COOTBETCTBYIOILIETO L[BETA.
B pabote wucrionb3yetcs audpakijoHHas perietka ¢ repuogom 1/100 mm, 1/50 MM (mepuop
yKasaHa Ha pelueTke). OHa sIB/1sieTCs OCHOBHOW YaCTbIO0 U3MEPUTE/IbHOW YCTaHOBKM MOKa3aHHOU
Ha puc.l. Pemerka 1 ycraHaB/IMBaeTCs B JieprkaTesie 2, KOTOPBIA MPUKpPeIIeH K KOHLy JIMHEeWKU
3. Ha nuHelike >Xe yCTaHaB/IMBaeTCsl YePHbIM 3KpaH 4 C y3KOW BePTUKAJbHOM ILIe/bI0 5,
rocepeZiiHe, SKpPaH MOJKET T[lepeMellaTbCs BZAOAb JIMHEMKH, UTO TIO3BOJIIET U3MEHSTh
pacCTosiHUe MeXXAY HUM U AU(PaKI[MOHHON pelieTKou (/17151 MmoTydyeHus: HauOobliiel pe3KOCTH).
Ha skpaHe ¥ 1MHeWKU MMEIOTCS MM IIKanibl. ECIM CMOTpeTh CKBO3b pellleTKy M Mpope3b Ha
WCTOYHMK CBeTa, TO Ha YepHOM (oHe 3KpaHa MOXKXHO HabsojaTh 10 00e CTOPOHBI OT IIe/n
IMpaKLMOHHbIE CMIEeKTPhI 1-ro, 2- T0 U T. [. TIOPSAKOB (C/Iy4yaiiHbll MepeKoC B pacro/ioyKeHUr
CMEeKTPOB yCTPaHsSeTCs IOBOPOTOM PAMKH C PeIleTKOM).
JmHy BonHBI onpeienseM 1o popmyme: A= (d - sin® )/ k.
Ucnone3yst puc.2 u dopmyny AudpaKIMOHHOW peLlIeTKH, JOKa)KUTe, UTO [JUHY CBETOBOM
BOJIHBI MOJKHO orpefienuThb o ¢popmyne:  A=(d-b)/(k-a), k—mnopsgok cnektpa.
ITpu BbIBOZE 3TOM (DOpPMy/bI yUTWUTE, UTO BC/IEJCTBHME MajOCTU YI/IOB (He MeHee > 5) TMOJ
KOTODBIM Ha0JII0Jaf0TCS MAaKCUMYMBI, MX Sin MO>KHO 3aMeHUTH Ha tg.
PaccTosiHMe a OTCUMTHIBAKOT IO JIMHENKe OT pelleTKH 0 5KpaHa, b — 1o 11Kase 3KpaHa oT 1e/iu
710 BbIOpAaHHOM JIMHUM CrieKTpa. B 3Toii paboTe MOTpenHoCcTs W3MepeHnid A He OL[eHUBAeTC s 13-
3a HeoTIpe/ie/IeHHOCTH BbIOOpa cepeIMHBI YaCTH CIIEKTPa JaHHOTO I[BETa.
ITpakTHUueckas yacTb paboThl.
3aganue Nel.

1) CobpaTh W3MepUTe/NbHYI0 YCTaHOBKY, YCTAaHOBUTH 3KpaH Ha PacCTOSTHUM, Ha KOTOPOM
YeTKO MPOCMAaTPUBAIOTCS CTIEKTPHI.

2) T'naps ckBo3b AUGPAKILMOHHYIO pelleTKy W Ie/ib B 3KpaHe Ha WCTOUYHUK CBeTa, U
repeMerriasi  KpaH, YCTaHOBUTE €ro TakK, uToObl JU(PAKLMOHHBIE CITEKTPbI
pacrosaraaich rnapasiie/bHO LIKajie SKpaHa.

3) He pBuras mpubopa, 1o ImIKajse OmpejiesiuTe TOOXKeHWe CepeuH L[BeTHBIX T0JI0C B
cniekTpax I mopsiika. Pe3ynbratel 3anuiiuTe B Tabsuily. OrnpeJenuTs CpeJjHee 3HauUeHHe
pe3yJ/IbTaTOB U3MepeHUsl.

LIBeT moJioc b b cresa | b a d A k
cripaBa cpenHee

1) KpacHbI

2) )KenTbli

3) 3eneHbIt

4) ¢puoneToBbId

Pacuetnr:
4) CpaBHUTe TIOJlyuyeHHble pe3y/bTaThbl, TOJIydeHHble pe3y/bTaTbl C JIMHAMU BOJIH 3THUX
I[BETOB Ha LIBETHOM BKJIEMKe WM TI0 TIPe//I0’KeHHOM Tabuiie:

[Ber [ nHa BOJIHBI, [InpyHa yyacTka,
HM HM

KpacHbii 800 - 620 180

OpanskeBbIN 620 — 585 35

Kenreii 585 - 575 10
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JKento-3eneHbIn 575 - 550 25
3eJIeHbIN 550 - 510 40
Conmy6oi 510 — 480 30
Cunuii 480 — 450 30
®du0/1eTOBLIN 450 - 390 60

5) CpaenaiiTe BbIBO/,.
3aganue Ne2. Habmoaenue audpakuuu ceera B rpaMmodoHHO# miactuake(78 00/muH., 33
00/MHH.)

1) B34Tb OTpe30K MUIAaCTMHKUA B MPaByl0 PYKy M TMPHUCTABUThL CIIPaBa K TJa3y Tak, UTOObI
OOpO3/IKK PacroOKUINCh BEPTUKAIBHO, TO €CTh Tapajie/lbHO HUTH JIAMITbI, @ CBET OT
JIAMITBI TIaZa/1 Ha TIOBEPXHOCTD TIOZ, pa3/UuuHbIMK yriamu. HabmomeHue yuilie BeCTH B
3aTeMHEHHOU KOMHarTe.

2) CpenaliTe BbIBOJ, 3aBUCUMOCTU OTYETJMBOCTU U SIPKOCTH TIOYUEHHBIX CIIEKTPOB OT
KosinyecTBa OOPO3/I0K U yTJia MajieHust Tydei.

KoHTpo/1IbHBbIE BONPOCHI:

1) Tlouemy B LIeHTpPa/bHOM 4YacTW CIEKTpPa IIOJlyUeHHOTO Ha S5KpaHe TP OCBelleHUU
MUGbPaKI[MOHHOM pelieTKu 6elbIM CBETOM, BCer/ia Hab/rojaeTcst 6esast momoca?

2) OudpakimonHblie pemietky uMetoT 50 1 100 mTpuxoB Ha 1 mM. Kakast U3 HUX [1aCcT Ha 3KpaHe
Oosiee IIMPOKU CIIEKTP TPU MTPOYMX PABHBIX yCJIOBUSX?

3) Kak nsmeHsieTcs KapTyHa AU(pakLMOHHOTO CrIeKTpa MpH yJaJleHrny 5KpaHa OT pelleTKu?

4) Kakve TpyJHOCTH BCTPeUarOTCs MPU MOCTaHOBKe AUGPAKLMOHHBIX OMBITOB UM KaK MOYKHO UX
TpeojoJieTh?

5) Uem oTimmuaeTcs AU(paKLMOHHBIN CTIEKTP OT JUCTIEPCHOHHOTO (TIPHU3MaTUUYeCKOTro) CrieKTpa?

6) [Touemy C MOMOILIBIO MUKPOCKOTIA He/b3sl YBU/IETb aTOM?

7) KakoBbI MPUYMHBI [IOIPELIHOCTeN U3MepeHNU?

8) IToueMy KpacHasi UaCTb CTieKTpa JIF000TO TOpsiZika PacIio/ioykKeHa OJIKe K 1IEHTPY OT IeHTpa
IIIKaJIbI?

9) CKOJIBKO TOPSTKOB CITEKTPA MOYKHO HabJ/TIFOIaTh C TIOMOIIIBIO IAHHOTO Tprbopa?

10) Kakue ¢usnueckrve BeJWYMHBbI WM XapaKTePUCTUKA MOKHO OTMpeJe/NvTb C TTOMOLIbIO
JlaHHOTO TTprbopa?
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Puc. 1. ITpubop ayist onpeziesieHust AJTUHBI BOTHBI CBETA.

1 — pudpakMOHHAas pelleTKa; 4 —3KpaH;
2 — lepKaTe/ib; 3 — IMHeNKa; 5 — BepTUKa/IbHa 11e/Tb
- E
@ 5
E a =
2 - —0O
_|
X
QL
@ b

Puc. 2. Cxema oribITa 110 OIpe/eieHrI0 AJIMHbI BOJIHbI.

Onpe/iesieHue A/IMHBI CBETOBOW BOJIHBI 110 rOTOBBIM (oTorpadusm.
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i .
YcraHoBKa s rionyueHusi ¢otorpaduii coctout u3 masepa JII'M — 207B, 1ienu U 3KpaHa
(pacrono)keHHOro Ha pacctosHud L = 1,2 M OT 1jesnd); Ha TIOC/eJHUM TOMeIaeTCsl JIUCT
¢dorobymaru. Bpemsi 3KCMO3ULUM LIeHTPaabHOT0 AUdpaKkIMOHHOro MisiTHa cocrasisier 10 — 15 ¢,
OCTa/IbHOM YaCTH KapTUHBI — 3 MUH.
bouin monyuensl 4 ¢ororpadur gupaKLMOHHBIX KAapTHH, COOTBETCTBYHOIIME pa3IU4yHOMN
LIMPUHE 111eJTH:
b: = 0,33 MM (puc. 1),b, = 0,20 mm (puc. 2), b;-0,15 mmM (puc. 3), by = 0,10 MM (puc.4).
Habmogaemass Ha 9SkpaHe [gudpakiMiOHHas KapTWHa SBsSeTCS (payHrodepoBow,
T03TOMY ZIJI1 OTIpeJie/ieHHs] JJTUHBI BOJTHBI MOKHO WCIIO/Ib30BaTh yC/IOBHE AW(MPAKIIMOHHOTO
MuHMMyMa: b sin ¢ = k A. BBugy manoctu yrna [ BeirosiHsieTcs1 yc/ioBYe sin @ % tg @ = a/l, rae
a — pacCcTosiHhe OT cepeiMHbI MaKCHMMyMa HYJIeBOTO Mopsifika 10 MUHMMyMa K — 'O TMopsiKa.
Torza ¢opmyna AJisi pacueTa J/IMHbBI BOJIHBI UMeeT BUJL:

1= ab

kL . OtnocuresnsHast TOTPELIHOCTb €, [JIMHBI BOJHBI B 3TOM CJiyyae OTpe/iesiseTcs
BbIpa)KEeHUEM:
Aa Ab AL
& = a b L
Tak Kak MOrpelIHOCTb yMeHbILAeTCsl C yBeJWYeHWeM IIMPUHBI b U paccTosiHus 4, TO AJis
BBIUMC/IeHUs A ucrionb3yetcs puc. 1. [Ipu k = 15 u @ = 35 MM gmHa BoHBL A = 610 HM.
3areM, MCII0JIb3Ys TIOyUYeHHOe 3HaueHre A U 3HaueHUs IUPHUHBI e/ by, bs 1 bs, HeobxoaKMO
BBIUMC/IUThH T0JIO’KEHUS da, 3, A4 MUHUMYMOB 5-r0 mopsiika. CpaBHUBasI MOy4YeHHbIe 3HaUeHUsI
a; C U3MepeHUsIMU Ha puc. 2 - 4, HeoOXOAUMO C/ieslaTh BBIBOJBI O CIPaBEeAJTUBOCTH YCJIOBUS
IUGPaKLMOHHOTO MUHUMYMa [J/sl IIeJld M M3MeHeHusl BHJa AUQPPaKLMOHHOW KapTHHBI B
3aBUCUMOCTH OT LLIMPUHBI I1IeJTH.

TTopsAOK BBHIMO/THEHHS PaGoThI.
1. TIo dororpaduu (puc. 1) ompesesuTh MOAOKeHHE 15-r0 AMGPaKIMOHHOIO MWHHUMYyMa
OTHOCHUTE/ILHO CePe/IHbI L[eHTPaJIbHOrO0 MaKCUMYMa.

ab

2. o dopmyne kL paccumTaTh JJIMHY CBETOBOU BOJIHBI.

3. Ucnonb3ys Ty ke hopMyJsty, pacCuuTaTh NosaoxeHre 15-ro fudpakliiOHHOr0 MUHUMYMa IpU
HIUpHHe 111e/u by, bs u ba.

4. Tlo c¢ororpadgusm (puc. 2 - 4)HalTHU T[I0/IO)KEHWE S5THUX >K€ MHUHUMYMOB M CpPaBHUTb
T0JTyYeHHbIe 3HaYeHHUs C BIYUCIEHUSIMU.
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5. ChenaTb BbIBOJBI.

Tect

1. Kak m3MeHHWTCSl [y1MHa BOJIHBI KPaCHOTO M3/yueHMs NPU Mepexoje CBeTa M3 BO3/yxa B
BOAY?

1) YMeHbI1aeTCs.

2) YBenuuuBaeTcs.

3) He usmensiercs.

2. Kakoe 13 npuBe/ieHHbIX HI)Ke BbIDaKEHUN Orpe/ierisieT TIOHsATHe HHTep(hepeHLuu?
1) HasoskeHre KOrepeHTHBIX BOJIH.

2) Pasnoskenue cBeTa B CIIEKTP MPU TIPEJIOMJIEHUH.

3) OrubaHue BOJTHOM TIPEISTCTBU.

3. Kakoe 13 Hab/TI0ZlaeMbIX SIBJIEHUH 00bsCHSAETCA AXdpakijuei cBeTa?

1) V3nmyueHue cBeTa aMIol HaKaIMBaHUS.

2) Pany>xkHast OKpacka KOMITaKT-JUCKOB.

3) Pany>kHast OKpacka TOHKUX MbIIBHBIX I1JIEHOK.

4) Panyra.

4. CBeT Kakoro 1jBeTa MeHbllle IPYTUX OTKJIOHSeTCs IPU3MOU CIIeKTPOCKora?

1) Du1OIeTOBOIO.

2) Cunero.

3) 3esieHoro.

4) KpacHnoro.

5. Kakue u3 rpuBeieHHbIX HIKe BBIDA)KEHHUH SIBJISIIOTCS YCIOBHEM HaOJIO/IeHUsT TIaBHBIX
MaKCHMYMOB B CIIeKTpe AU(PPaKLIMOHHOW pelleTKH C epruosioM d TMoJ, yIjoM @7

1) dsin g = kA.

2) dcos o =kA.

3) dsingo = 2k + 1) M/2.

4) dcos o = (2k + 1) V2.

6. Kakoe siBneHue joKa3bIBaeT MOMEPeYHOCTb CBETOBBIX BOJTH?

1) Hucniepcus.

2) OTtpaxkeHue.

3) [Tpenomenue.

4) [Tonsipu3arusi.

7. Kakoe 13 mepeunc/ieHHBbIX HW)Ke 3/1eKTPOMarHUTHBIX W3/yueHUN MMeeT HauMeHbLIYH0
JJTMHY BOJTHBI?

1) W3nmyueHue BUAMMOTO CIEKTpa.

2) PaguoBonssl.

3) PeHTreHOBCKOe H3/TyueHue.

4) YnbTpaduosieToBoe U3nyueHue.

8. YKakuTe Bce TIpaBWIbHble OTBeThl. [[Be CBeTOBbIe BOJIHBI SIBJISIIOTCS KOTepeHTHBIMHU,
eciiv

1) ... BOJIHBI UIMEIOT OIMHAKOBYIO YacToTy (Vi = V).

2) ... BOJTHBI IM€IOT TIOCTOSIHHYIO Pa3HOCTh (pa3 Konebanmii (A@ = const).

3) ... BOMHBI MMEIOT OJWHAKOBYH YacTOTy (Vi = V;) W TIOCTOSIHHYIO pa3HOCTh a3
Konebanuit (A@ = const).

4) ... BOJTHBI UMEIOT Pa3HyI0 uacToTy (Vi # Vo) ¥ TIOCTOSIHHYIO pa3HOCTh (a3 Konebanuit (A@
= const).
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9. Kakue w13 wW3myueHUN WCIONB3YHOTCS [/ WCCE0BaHUSI CTPYKTYPbl M BHYTPEHHHX
Je(eKTOB TBepP/bIX TeJl U KOHCTPYKLMMA?

A. YnbTpaduosneToBoe UsyueHue. 1) A.

b. 'amma-u3nyueHue. 2) Awunb.
B. Bugrmoe usnydenue. 3) A, B, O.
I'. PaguoBO/HBI. 4) bu/l

[. PeHTreHOBCKOe u3jlyuyeHue.

10. Ha pucyHke TmpuBeieHbl CIEKTP TIOIJIOIIEHHsI pa3peXXeHHbIX aTOMapHbIX T1apoB
HEeM3BeCTHOTro rasa (B cepeZiiHe) U CIIEKTPbI TOTJIOLLeHUs MapoB BOZAOpoAa U renus. B cocTas
HEeM3BeCTHOT0 ra3a BXOAUT(-AT) ...

1) Bogopog.
H 2) [enuid.
3) Bogopog u renmii.
4) Hwu Bogopoz, HU renuid.

ra3

He

11.  [IBa aBTOMOOW/S ABWXXYTCS B OJHOM U TOM >Ke HAaIlpaBJIeHUM CO CKOPOCTSIMH Ui U U,
OTHOCHTENILHO ToBepxXHOCTU 3emMn. CKOPOCTh CBeTa OT (pap mepBoro aBTOMOOWIIS B CUCTeMe
OTCUeTa, CBSI3aHHOM C APYTYM aBTOMOOMIIEM, paBHa:

1) c+ (Ul + Uz).

2) C.

3) c+ (V1- V).

OTBETHI

1 2 3 4 5 6 7 8 9 10 11
1 1 2 4 1 4 3 3 4 1 2

Tema 7.2 IBomonust BcenneHHoi
IIpakTHuyeckue 3aHATHA: V3yueHHe KapThl 3Be3JHOrO Heba

3ajaHuna

1. Haiitu co3Be3ausi, pacro/ioXKeHHbIe MeXXly TOUKaMH 3ariajia 1 ceBepa 10 oKTsiOpsi B
21 yac.

2. Haiitu Ha 3Be3/IHOM KapTe Co3Be3usi C 0003HaUeHHBIMU B HUX TYMaHHOCTSIMHU.

3. Omnpepenuth, OyayT nu BUAHBI co3Be3aus [leBbl, Paka, BecoB B mosiHOub 15
ceHTSIOps?

4. Kakoe co3Be3zue B 3TO )Ke Bpems Oy/1eT HaXOAUTLCS BOJIM3U rOPU30HTA Ha ceBepe?

5. Ormnpenenutb, Kakue U3 Mepeurc/leHHbIX co3Be3auii: Manag Meggenuua, Bonomnac,
Bosuuunii, OproH — /7151 JaHHOHW LIUPOTHI Oy Iy T He3aXOASIIMMU?

6. OTBeTUTh Ha BOMPOC: MOXKET 1M As Bamiedl mmpoTbl 20 ceHTsOps AHApomeza
HaXOJUTbCS B 3eHUTE?

7. Ha kapre 3Be3iHOTO Heba HaWTH MepeurcieHHbIe co3Be3aus: bonbinas MeaBeauiia,
Bosnbimoit T1éc, Opuon, OeH, Jlebeab, HOxxHast pbiOa, [leBa — U ompeenuTh NPUOIMIKEHHO
HebecHbIe KOOpJUHATHI (CK/IOHEHUe U TPsiMOe BOCXOXK/[eHHUe) a-3Be3/] ITUX CO3Be3/Hil.

8. OrmpegenuTh 10 HebeCHBIM KOOpJUHATaM (CKJIOHEeHHe U TIpsiMOe BOCXOJKZeHHe) Ha
KapTe 3Be3qHOr0 Heba Ha3BaHWe 3Be3[ co3Be3auii: o=18u 33mwuH., §=+390; a=20u 50MuH.,
8=+43% o=3u 00mMuH., §6=+45°.

9. OrmpenenuTh, Kakoe co3Be3ve OyJaeT HaXOJUTbCs BOMM3M ropu3oHTa Ha tore 30
WIOJIS B TIOJTHOYBL ?
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10. CpenaiiTe BBIBOJ, O TIPO/ie/IaHHOM pabore.
11. Tlo kapre 3Be3HOTO Heba orpezie/iMTe SKBaTOPHa/IbHbIE KOODWHATHI 3Be3/;

1 Anbranpa;

2 Kacrop;

3 Karesna;

4 beyaTpyUKC;

5 AHuUmnam;

6 Anuor;

7 [ly6xe;

8 Mupa;

9 Mupdak;

10 Bera;

11 Har;

12 ANHUWTaK.

KoHTpoJsibHBIe BOIIPOCHI

1 JlaviTe orpeziesieHHe aCTPOHOMMM KaK HayKH.

2 IlepeunciuTe OCHOBHBIE 3Tallbl PA3BUTUS ACTPOHOMUHM.

3 Pacckaxure 0 HebecHOI cdepe.

4 Kakue HebecHbIe CHCTEeMbI KOOPJWHAT BbI 3HaeTe?

5 PacckakuTe 0 rOpH30HTAIbHOM CUCTeMe KOOp/[MHaT.

6 PacckakuTe 0 BTOpPOM 3KBaTOpPUa/IbHOM CHCTeMe KOOp/AWHAT.

7 [aiite onpeziesienue co3pe3aus. [IpuBeauTe mprMepsl.

8 [atiTe onipefiesieHHe SKIUMTUKHU.

9 YMeTb HaXO[JUTh I10 KapTe 3Be3HOro Heba SKBaTOpHa/ibHbIe KOODJUHATHI 3Be3] U Ha0060pOoT.

KpuTepuu oLleHKH BbIIO/THEHUS TPAKTUUECKHX 3a/[aHMil:
«5» — Bce 3a/1aHVsI BHITIOJTHEHBI TIPABU/TBHO;

«4» — Hab/IO/1a/TMCh HETOUHOCTH TIPH BBITIOIHEHUH PaboThI;
«3» — Hab/IO1aNMMCh OLIMOKY TIPY BITTOJTHEHHUH Pa0OTH;

«2» — pabora BbiTiosiHeHa MeHee 50 %.

IIpeniogaBarens Omaposa M.M
(moarmuch)

®EJEPAJTBHOE 'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUYPEXJEHWE BBICHIET O OBPA30OBAHUS
«CAHKT-IIETEPBYPI'CKUI I'OCYJAPCTBEHHBI D KOHOMUWYECKUI
YHUBEPCUTET»
®OU/IUAJI B I'. KU3J/ISIPE

KonTtponbHas padora
10 AucurIviiHe Pu3nka
Pa3gen 1. «MexaHUKa»
BapmuanT 1
1. ChopmynupyiiTe 3aKOH COXpPaHEHHsI SHEPTUMU.
2. 3anummmre 0603HauUeHWe, eVHUIYY U3MepeHUs U OpMyJly AJIsi OTIpe/ie/IeHus TiepeMelreHust
TPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM [IBV)KEHUH.
3. B uem 3ak/ro4yaeTcss CBOMCTBO UHEPTHOCTU?
4. Kakue cocTaBHbIe YaCTH BK/IOUaeT B cebst crcTemMa oTcueTa?
5. B uém cmbic 1 3akoHa HeroToHa?
6. PaBHOZeMCTBYIOLLasl BCeX CHWJI, AeMCTBYIOIIUX Ha Teso, paBHa HYJ/I0. [IBMKETCs 3TO Teslo WU
HaxOJUTCS B COCTOSIHUU TTOKOS1?
A. Teno o6s13aTeTbHO HAXOAUTCS B COCTOSTHUM TTOKOSI.
b. Teno gBuWKeTcsi paBHOMEPHO TMPSIMOJIMHENHO W1 HaXO/JUTCS B COCTOSTHUM TTOKOSI.
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B. Teno o6si3aTe/IbHO ABUKETCSI pABHOMEPHO TPSIMOJIMHENHO.

I'. Tesio gBUXKETCSI PABHOYCKOPEHHO.
7. Ilapuk mMaccobi 1 Kr gBKeTcst ¢ yckopeHueM 50 cm/c?. Ornpesieniure CUITy, eMCTBYIOIIYIO Ha
LIapUK.
8. ABTOMOOW/Ib JBIXKETCSI CO CKOPOCTBIO 72KM/4. Orpe/ieNluTh YCKOPEHWe aBTOMOOW/IS, eCu
yepe3 20MHUHYT OH OCTaHOBUTCS.
9. Ha copeBHOBaHMSIX JOLIa/lel TSDKEIOYNPSDKHBIX MOPOJ, OJHA M3 HUX MepeBes3jia rpy3 MacCou
23 T. HaiiTu K03 dULIMeHT TpeHus1, eC/IM CUJIa TATH joiaau 2,3 KH.
10. Teno maccoii 100 Kr MOAHMMAIOT C yCKOpeHWeM 2 M/c? Ha BbicoTy 25 M. Kakas pabora
COBeplIaeTCs Npyu NoAbeéme Tesa?
11. C noaku maccoii 200 Kr, ABWXKYILENHCS CO CKOPOCThIO 1 M/C, TpbIraeT Ma/lbuuK Maccou 50 Kr
B F'OPY30HTA/IbHOM HarlpaB/IeHHWH CO CKOPOCThIO 7 M/C. KakoBa CKOPOCTh JIO[KU MOC/e MPbDKKA,
€CJIM MasbUKK MpbIrasl M0 X0y JIOAKU?
12. CopmyaupoBaTh 3aKOH BCEMUPHOTO TITOTEHMUS.
13. JlaTe onpesiesieHe MOLJHOCTH.
14. Yto Takoe MaTepuaabHas TOUKa?
15. Kakue crcTeMbl OTCUeTa Ha3bIBArOTCS MHepLaIbHbIMU?

BapwuanT 2

1. CopmynrpoBaTh 3aKOH COXpaHeHUsI UMITYJIbCa.
2. [laTe ompejeneHue Beca Tesa.
3. Kakoe B1)KeHHe Ha3bIBaeTCs pPABHOMEPHBLIM?
4. ABtromoOunp mpu pasroHe 3a 10 cekyHj; mpuoOperaeT cKopocTh 54 Km/4. OmpeiesuThb
yCKOpeHHe aBTOMOOU/IS.
5. Kakuve u3 BenuuuMH (CKOpPOCTb, CW/a, yCKOpEHHWe, [epeMellleHre) TpPU MeXaHUYeCKOM
JIBIDKEHWHU BCerja COBIAaZAtoT I10 HarpaB/IeHUo?

A.cuja ¥ ycKopeHue

b.cuna u ckopocTb

B.cusna u nepemeltieHue

I".yckopeHue v riepeMeltieHre
6. Uepe3 CKOMBKO BpeMeHH II0C/e Hauaja aBapUMHOTO TOPMO’KEHHsS OCTAHOBUTCS aBTOOYC,
JIBIDKYILUICS CO CKOPOCThIO 12 m/c, ecnu KO3PULIMEHT TPeHHsl TIPU aBapUtHOM TOPMO>KEHWH
paseH 0,4 ?
7. Cuna 2 MH pelicTByeT Ha Tesio Maccoii 5 r. Haliiute yckopeHue, C KOTOPbIM JBWXXETCS TeJlo.
8. Ilnatdopma maccoit 10 T ABWXKeTCS MO FOPHU30HTAJILHOMY MYTH CO CKopocTeio 1,5 m/c. Eé
HaroHsieT jpyras TiaTdpopmMa Maccod 12 T, ABWXKYyIIascs cO cKopocTtbio 3 M/c. Ilpu
CTOJIKHOBEHUH I1JIaT(POPMbI CLIETIISIFOTCS U JBMXKYTCSI BMecTe. C KaKOi CKOPOCTBIO?
9. CrinaBLIMK TiepeiiBUraer OarpoM IuioT, Tmipuiarasi K Oarpy cuny 200 H. Kakyto paboty
coBepllaeT CIVIABLIUK, IlepemMecTuB IIOT Ha 10 M, ecii yron Mexzay Harpas/eHWeM CUJIbI U
HarpaB/ieHHueM repemMeirienus 45 ° ?
10. Yro Takoe nepemeljeHyve Tesa?
11. ChopmynmpoBath BTOpoi 3aKkoH HbloTOHa.
12. Kakas cuctema TeJ Ha3bIBaeTCs 3aMKHYTOM?
13. [late ompezienieHue MexaHUUYeCKOM paboThI
14. Msta GporiieH BBepX BepTHKAIbHO CO CKOPOCThIO 24 M/c. Ha KaKyto BBICOTY OH IMTOJHUMETCS?
15. Cpopmynupyiite 3 3akoH HbroToHa?

Pa3fen 2. «Mosneky/isipHasi (pU3UKa»
Bapmuanr 1
1. Tlpu u3obapHom HarpeBanus 800 MoJsib a30Ta, UMeOIero HauanbHyr Temrieparypy 300 K,
ero 00bEM yBeTMUM/ICS B TPU pasa.
a) HaliTu 3HaueHue BHyTpeHHell 3Hepruyd B Hauaje Mpoljecca W TemIiepaTypy Mocje
HarpeBaHUsl.
6) BpluMCIUTL U3MeHeHWe BHYTpeHHell SHepruu, paboTy, COBepILIEHHYH ra3oM M
KOJIMUEeCTBO TeI/IOThl, IepejlaHHOe CUCTEME.
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2. Tlpu KakoM /iaBjieHuH ras, 3aHMMaBIIHKk 00beM 2,3 10 M3, OygeT oxkar g0 obvema 2,25 10+
M>, ec/Ii TeMIiepaTypa ra3a ocTaHeTCsl HeM3MeHHO!. [lepBoHavaibHOe ZiaB/ieHue ra3a paBHo 0,95
10°Ila
BapmuanT 2
1. HaBnenue kuciaopoja maccodi 160 r, Temmneparypa kortoporo 27° C, mpu H30XOpHOM
HarpeBaHWY YBeJIMYU/IOCh B/IBOE.
a) Haiity HauanbHOe 3HaueHWe BHyTPeHHeM SHepruy U TemrepaTypy [10C/Ie HarpeBaHusl.

0). HaifTu u3meHeHre BHyTpeHHeH SHepruu, paboTy, COBEPIIEHHYO ra30M U KOJUUECTBO
TeIJI0Thl, TlepeJjlaHHOe CUCTeMe.
2. B uuHpe 1oz, nopiinHeM HaxoauTcs 6 102 m® rasa mpu temmepatype 323 K. Jo Kakoro
o6beMa HeoOx0[uMO M300apHO CXKaTb TOT ra3, UTOOBI ero TemriepaTypa MoHK3uIach Ao 220 K?

Pa3pen 3. «3JneKTpoauHaMHUKa»
Bapmuanr 1

1. D/IeKTPOH, ABUTasiChb B 3JIEKTPUUYECKOM T10Jie, U3MeHsieT CBOK CKOpocThb OT 200 Km/C 10
10000k™m/c. Uemy paBHa pa3HOCTb TIOTEHIMATIOB MeXX/ly Haua/JbHOM U KOHEUHOM TOUKaMH My TH?

2. B 0ogHOpPOJHOM 371€eKTpPUYECKOM [I0jie HaxXOAWUTCs TblIMHKAa maccod 40+10-8 rp.
obnazaet 3apsigom 1,6 *10-11Kn. Kakoit fjo/okeH ObITh TI0 BeJIMUMHE HaMPsKEHHOCTH TT0JI,
YyTOOBI TIBIJTMHKA OCTasiach B MOKOE.

3. IBa ToueuHbiX 3apsgza 6,6 *10-9Kn u 1,32¢10-8Kyn HaxoAuTcsi B Bakyyme Ha
pacctossHuu 40 cm Apyr oT Apyra. KakoBa cria B3auMo/|eliCTBUSI MeX/y 3apsijlaMu?

4. TloueMy KOHJEHCATOpbI, WMEIOIIUEe OJMHAKOBble €MKOCTH, HO paCcCUMTaHHbIE Ha
pasHble HaNpsDKeHUs. UMEeIOT HeOMHAKOBbIe pa3Mephl?

5. Kakyto miomais Jo/DKHBI UMeTh TJIaCTHHBI TJIOCKOTO KOH/IEHCATopa [Ijist TOTO UTOObI
ero 371eKTPOeMKOCTh Obljla paBHa 2 MK®P, ec/i MeXX/y TUIaCTUHAMU TIOMEIAaeTCsl CJION CITFO/IbI
tomuuHou 0,2 mm? (e =7).

Bapmuanr 2

1. KoHpgeHcatop »3nektpoeMkocTbio 0,02 MK® wumeer 3apsig 10-8 K. Kakosa
HaMpsDKeHHOCTb  3JIEKTPUYECKOTO TIOMST MEeXy ero OOK/IaJKaMH, eC/ld pPacCTOsHHe MeXIy
IJIaCTUHKAMU KOH/IeHCaTopa COCTaB/IsieT 5 MM.

2. Ha KakOoM pacCTOSIHUM HaxoJATCs ApPYr OT Apyra ToueuHsble 3apszbl 5 HKim u 8 HKi,
eC/IM OHU B BO3/lyXe B3aUMO/IeCTBYIOT JIPYT C APYTroM C cujout 2¢10-6H?

3. Kakoii fo/pkHa OBbITh HAMPSDKEHHOCTD T10JIs, UTOOBI MTOKOSILUICS 37IEKTPOH TTOJ/TyUHIT
yckopenue 2¢1012m/c2.

4. Kak pa3HOCTb TIOTEHIIMA/IOB MEXIy [OBYMs TOUKAMH TIOIS 3aBUCUT OT pPabOTHI
3JIeKTPHAYECKOrO I10J151?

5. Kakyioo paboTy HeoOXOJUMO COBEpIIMTH [/ yAajdeHus [AW3JeKTPHUKa C
[V37IeKTPUYECKOM TMPOHMLIAeMOCTbI0 6 W3 KOHJEHCAaTopa, 3apsDKeHHOr0 [0 Pas3sHOCTH
notenuanos 1000 B ? [Inomjaas mtactvd 10 cM2, paccTosiHve MeXAy HUMU 2 CM.

Paspen 4. «Kone0aHus 1 BO/THBI»

1. Yemy paBeH nepuoj Ko jie0aHui?
A) KonmuecTBY KoJsiebaHui 3a 1 c. B) BpeMeHM 0/HOTO KOsTle0aHUS
B) konuuecTBy KoneGaHuii 10 3aTyxaHus. ') BpeMeHH KosiebaHMiA 10 MOMEHTA 3aTyXaHHs
1) Hanbo/bIIeMy OTK/IOHEHHIO OT TI0JI0XKeHUsT PABHOBECHST

2. Kak M3MeHHUTCcs nepuoj KoyiefaHUH NPY)KUHHOT0 MasATHHUKA, €C/IH YBeJITHUUTH
Maccy KoJieb/omerocs tena?
A) yBeTMUUTCS. b) He usmenwurcs. B) yMeHbLIUTCS. ') 6yzer paBeH HyJIHO.

3. Uto Takoe aMILUIMTYy/ia Ko/1e0aHmii?
A) Bpemsi OIHOTO KojieOaHMs. b) kosmmuecTBO KoslebaHmii 3a 1¢
B) wacToTa KonebaHMA. ') HaubobIIIee OTKIIOHEHNE OT TOJIOXKEHHUS] paBHOBECHST

4. YTo0bI HAWTH YaCTOTY KO/Ie0aHUH HY)KHO:
A) Bpemsi KoniebaHMI pa3/ieIuTh Ha UX KOJIMYEeCTBO
B) KonuecTBO KoJiebaHui pa3zie/TuTh Ha BPeMSs UX OCYIIeCTBIIeHUS
B) KosmmuecTBO KosiebaHNH YMHOKHUTD Ha BpeMst

5. Kak Ha3bIBaeTcs KojiebaTe/IbHasA CHCTEMa, KOTOPasi COCTOUT U3 MeTa/I/IHYeCKOoro
1IapUKa, MOABENIeHHOr 0 Ha /I/IMHHON HepacTsHKUMOU HUTH?
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A) npy>XMHHBIN MasTHUK. b) ¢pusnueckuii MasTHUK. B) maTemaTtrueckuii MassTHUK

6. Kakyo (pu3uyecKyro BeJITMUMHY U3MePSIOT B reprax?
A)uacrotry B)unpyktuBHocTb  B) mepuos  I') aiuHy BonmHbl  []) eMKOCTB

7. Kak wu3MeHsieTcsi mepHoj Kojle0aHHil MaTeMaTH4ecKOro MasiTHHUKA, ec/H
YBEJIMUUTD €ro AJNHY?
A) yBenmmuuTcs. b) He usmenurcs. B) ymeHbLmTCH. I') 6yzeT paBHa HyJItO

8. B Kakux eJMHUIIAX U3MePAeTCs EPUOJ KOole0aHui ?
A) cekyHax. b) repuax. B) papuanax. I') meTpax

9. Kakue Ko/ie0aHHs1 OMUCHIBAIOTCS 3aKOHOM X=Arcsin (wt+j)?
A) cuHycouasbHbIe. +b) rapmoHuueckue. B) 3aryxatouue. I') MmaTemaTuueckue

10. CBoOOAHBIMY HA3BIBAIOTCS KO/1e0aHNsl, KOTOPbIE MPOUCXOAAT MOJ AeliCTBHEM
A) BHEIIHUX CUJL. b) BHyTpeHHUX CuL. B) cunbl Tpenus

11. IIpu pe3onance:
A) coBmnajiaeT aMIuIMTy/ja COOCTBEHHBIX U BBIHYKZEHHBIX KOJiebaHuit
B) pe3ko pacter uactota Kosiebanuii.  B) KonebaHus 3aTyXaroT
') yactrota KosiebaHUi paBHa HYJIFO ) coBnazjaeT yactoTa COOCTBEHHBIX M BBIHY>KJEHHBIX
KosiebaHui

12. Kak Ha3bIBAaTCA BOJIHbI, B KOTOPbIX KO/Ie0aHHs YaCTHI] NMPOHUCXOJAT B
NeprneH/UKY/IIPHOH NJIOCKOCTH K HanpaB/IeHUI0 PaclipoCTPaHeHusl BOJIH?
A) nonepeunsbie. b) npogonbHbIe. B) cob6ctBenHble.  I') KOrepeHTHbIe

13. Kak Ha3bIBalOTCA BOJIHbI, KO/I€0aHHSI B KOTOPBIX OCYINECTB/ISIOTCA C
0JMHAKOBOM 4acTOTON U pa3Huuei ¢as?

A) nonepeunsbie. b) npozponbHbIe. B) KorepeHTHbIE
14. Kak Ha3bIBaeTcsi epeMeleHne BOTHbBI 3a OJJUH MepHoj Ko/ie0aHuii?
A) cvewenve.  b) amnuTyga. B) pyivHa BOJTHBLL ') yacroTa
15. CkopocThb 3ByKa B BaKyyMe paBHa:
A) 340m/c. b) 300 000km/c. B) 0 m/c. ') 300 000m/c. ) 340 km/u
16. Kakoii 0ykBoii I0Me4aloT A/IMHY BOTHBI?
A)l b) L B) c. I L. o) s

17. Kakasa ¢u3snueckas BeJIMUMHA SIBJISETCSI OCHOBHOM B oOmpe/e/ieHHbIe CUJIbI
3ByKa?

A) amruiiTy1a KonebaHui. b) wacroTa Kosebanuii
B) ¢aza konebaHwmii. ') ckopoCTh 3ByKOBOW BOJIHBI
18. Kak Ha3bIBalOTCA MeXaHMYeCKHe BOJTHBI ¢ YacToTo 6osbiiei 20 000 I'iy?
A) ynbTpa3ByKOBBIE. b) 3ByKOBBI€. B) undpa3BykoBbIe. I') 3aTyxatoiuye
19. Kakas yacTroTa ToKa B 3/IeKTPHUeCKOH ceTH?
A) 16 T'n. b) 20 I'w. B) 50 I'ws. I') 60 I'wy. 1) 20 000 I'w.

20. Kosre0anus, B KOTOPBIX CHJIA TOKA W/IM HampsDKeHHe M3MEHSIeTCH M0 3aKOHY
CHUHYCA, HAa3bIBAKTCA:
A) cunycouianbHBIMHU. b) 3aTyxatoummy; B) TpuroHomeTprueckummu
I') rapmoHMUeCcKHUMH. ) cobcTBeHHBIMU

21. Ha po3erke HamnucaHo ,,220 B". Kak Ha3bIBaeTcs 3T0 3HaUeHUe HANPshHKeHus?
A) amMruTyiHOe. b) cpennee. B) peiicTBytoljee

22. Bo CK0/JBKO pa3 aMIUIMTYy/Ja MepeMeHHOro ToKa 0oJbIie ero /eiiCTBYIOLIEro
3HAUeHus?
A) B 2 pasa. b) ogyHakoBble B) B pa3za

23. Kak Ha3bpIBaerca TpaHc(opMaTop, y KOTOPOro KOJHMYeCTBO BHTKOB B
NMEePBUYHOI 00MOTKe 00JIbIIIe KOJTHYECTBAa BUTKOB BO BTOPUYHOM?
A) TIOHWKAIOIIUI. b) noBbIatomii. B) renepupytoiuii

24. TpanchopMaTop C/IyKUT AJIA:
A) BbIPabOTKM 3HEPIUU. b) HakonieHus 3Hepruu. B) yBennueHue sHeprum.
I') npeBpartiieHe sHEprum. 1) XxpaHeHVie SHEprUU

25. ITouemy 3/1eKTPHUYECKYI0 SHEPryI0 NepeAarT NPHU BLICOKOM HAIIPSKeHUH?
A) uTo6BI HE MOT/IM KpacTb TIPOBOJHUKY JIMHUM Tiepeiayu
B) uToOBI Ha TTPOBOJAX He 0O0pa30BbIBaIACh TOJIOIEANLA
B) uTOOBI yMEHBUIUTD TIOTEPH IHEPTUM
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26. Kak Ha3sbpIBaerca TpaHc(opMaTop, y KOTOPOro KOJMYeCTBO BHTKOB B
NMEePBUYHOI 00MOTKe 00JIbIIIe KOJTHYECTBAa BUTKOB BO BTOPUYHOM?

A) TIOHWKAIOIIUM. b) noBbIatonmii. B) renepupytoiuii
30. Kakoe ycTpoMCTBO MOXKET CO3aBaTh He3aTyxaliue Ko/ie0aHusa?
A) aKKyMyJIITOD. b) Tpancdopmarop. B) aBTOreHepaTop

31. Kakoii 0yKB0i1 IOMeYalT CKOPOCTH 3/IEKTPOMarHUTHOW BOJTHbI B BaKyyme?
A)L B) v. B)c. L. mT
32. KakoBa CKOpOCTB 3/IeKTPOMarHMTHOM BOJIHBI B BaKyyme?
A) 340m/c. B) 300 000xm/c. B) 0 m/c. ) 300 000m/c. 1) 20 000 m/c
33. DJ/IeKTPOMarHuTHbIE BOJIHBI €CTh:
A) mpojionbHble.  B) romepeunsble. B) 3aTtyxatoie. I') BUXpeBble. ) oiHOpOHBIE
34. Kak Ha3bIBaeTcs pacCTosiHHe, KOTOpoe NMPOXOAUT 3/IeKTPOMAarHUTHasA BOJIHA B
NMPOCTPAHCTBe 3a OAVH Nepuoj?
A) aMniuTYy/ja BOJTHBI. b) yacToTa BOHBI. B) anvHa BOJHBIL. I') a3za BonHBI
35. Kakoii mpomnecc mo3BoJisieT BbIAe/IMTh U3 NMPUHSTOH PafiHOBO/IHBI Kojle0aHUsA
3BYKOBOM 4acTOThI?
A) Mmopynsiusi. b) ycunenue. B) usnyuenune. ') reneparusi. ) neTeKTUpOBaHUe
36. Kak HaspiBaeTcs IIpoIjecC H3MeHEeHUsl aMIUIMTY/Abl BbICOKOYACTOTHBIX
Ko0J/Ie0aHHH B TaKT C HU3KOYACTOTHBIMHU KO0J/Ie0aHUSIMH?
A) Mopynsuusi. B) ycunenue. B) usnyuenune. I') reneparnusi. ) neTeKTUpOBaHUe
37. KTo nepBbIii CKOHCTPYMPOBaJ/i pafMONPHEMHHUK ?
A)Tepu. b) ®@apageiti. B) ITonog. I') MakcBenn
38. Kakoi 3 KOHTYPOB JIyullle U3/1Iy4yaeT pajuOBO/IHbI?
A) OTKpBITBIM; bB) 3aMKHyThIM;  B) OTKpBITBHIN U 3aMKHYTbIN OJUHAKOBO.
39. Kak u3MeHHUTCA A/IMHA 3/IEKTPOMarHUTHOM BOJIHBI IPU YBe/IMUeHUH YaCTOThI?

A) yBeIMUUTCA. B) ymeHbLIMTCS. B) He usmenuTCs
40. Kakoe CBOMCTBO BOJIH HCII0/Ib3YIOT IIPH Paju0/I0Kanuu?
A) unTepdepeHIus. b) norsomienue. B) oTpakeHue

(C HeCKONbKMMU NPaBUIbHBIMYA BapUaHTaMU OTBETOB)
41. Kakue U3 BeJIMYMH SB/IAIOTCA MapaMeTPaMH K0/1e0aTe/TbHBIX JBHKEHUH ?
A) ammutyga.  bB) ckopocTs. B) uacrora. ') mepuo
42. OT KaKuX Be/IMYUH 3aBUCUT NMePHO/] Ko/Ie0aHui MPY>KMHHOT'0 MasATHUKA?
A) AVHBI TIPY>KUHBI. B) >KeCcTKOCTH NpPy>KUHBI
B) maccer Tesia, KOTOpoe KoJieh/1eTcs. ') TeMmiepaTypbl Tesa, KOTOpoe Kojiebercs
43. OT KaKuX Be/IMYUH 3aBUCUT NMepHo Ko/Ie0aHHi MaTeMaTHYeCKOr0 MassTHUKA?
A) ATMHBI HUTH. b) reorpadurueckoii IMPOTHI
B) BbICOTBI Haj 3emieil. ') TeMriepaTypbl BO3/[yXa
44. Kakue u3 (yHKOMi OpraHM3Ma >XHBOTHBIX OTHOCATCH K KoJiedaTe/IbHBIM
JABWDKeHUsAM?
A) pabora cepiia. b) aBrkKeHue erkux
B) xeBaHMe e[jbl UETIOCTAMU. I') noctynarenbHOe ABYXKEHUE T10 JIECHOW [JOPOJKKe
45. Yepe3 Kakue BeJIMYHHBI MOXXHO HAWTH TMO/JHYK) JHEPrur KoyiedaHHH
NPY>XUHHOT0 MasiTHUKA?

A) amninuTya. b) uacTora. B) nepuog. ') >)keCcTKOCTb MPY>KUHbI
46. Kakue 13 mapaMeTpoB AB/ISIOTCA 3BYKOBBIMHU XapaKTepUCTHKaMH?
A) cuna 3ByKa. b) vacTora 3ByKa. B) ckopocTthk 3BykKa.  I') corpoTuB/ieHHe 3ByKa

47. Kakue uU3 4acTOT BOJIH ABJIAETCHA 3ByKOBBIMH?
A)10Tu. B)22Tu. B) 15 000 I'. ) 21 000 I, ) 30 000 I'g

48. C noMomb0, KaKUX 3HAaUeHUU MepevyrC/IeHHbIX BeJIMYMH MO)KHO BBIYHUC/IUTH
CKOPOCTB 3ByKa?

A) ammnuTyga. b) vacTora. B) nepuoz. I') pnmHa BOJIHBI

49. OT yero 3aBHCUT CKOPOCTH 3ByKa?
A) oT TemriepaTypbl Cpejibl. b) ot poza cpegsl.  B) cpenu mnpejjiaraeMbiX OTBETOB HET
BepHBbIX

50. Kakue 13 4acToT He AB/IAKTCA 3ByKOBBIMH?
A)10I'y. B)22T'y. B)15000I'y. I) 21000 I'n. 1) 30 000 I'y
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51. Ot uero 3aBucut ammummryjga 3/1C paMkH, KOTOpas BpalljaeTci B MarHUTHOM
nose?
A) UMK/IMYeCKOM YacTOThI BpaljeHus.  b) MHAYKUIMA MarHUTHOTO MOJIst
B) mtotjaiy pamMKwy. ') TeMriepaTyphbl paMKu

52. Yepe3s Kakue Be/IMYMHbI MOXHO BbIYMC/IUTH PE30HAHCHYH 4YacTOTYy
IEKTPUYECKNX KO/Ie0aHuH?
A) UHIYKTHUBHOCT. b) conpoTuBieHue. B) eMKoCTb

53. Kakue u3 conpoTHB/IeHN OTHOCAT K PeaKTUBHBIM?
A) akTHBHOe. b) uHayKTHBHOE. B) émKkocTHOE

54. VI3 KaKkuXx JjeTajieil COCTOUT KoJ/1edaTeTbHbIH KOHTYP?
A) karymka. b) pesucrop.  B) auog,. I') KoHzeHCaTop

55. Ot kKakux BeqmuuH 1o ¢Gopmyse TomMcoHa 3aBHCHT MepHO] Ko/jieDaHWIl B
KosiedaTe/IbHOM KOHTYype?
A) amniutyga.  bB) eMKOCTb. +B) UHIYKTUBHOCTb. I') cuna Toka

56. Uepe3 kKakue Be/JMYUHbI MO)XHO BBIUHC/JMTH JHEPrUl0 MarHUTHOIO IOJIA
KaTyIIKH B K0/1e0aTe/JIbHOM KOHTYpe?
A) conpotuBnenue. bB) cuny Toka. B)emkocTb. [') MHAYKTHBHOCTh

57. I3 kaKuXx /jeTajied COCTOUT /{eTeKTOPHbIM NPUEMHHUK?
A) katyuikd.  B) pesuctopa. B) guopa. I') koHeHcaTopa. ) akkymynsitopa.

58. I'me ucnosib3yercs papgno/ioKanusa?
A) B paauoteneckorniax. b) nst oripefjesieHusi CKOPOCTH JBW>KEHHUS] aBTOMOOW/IST pabOTHUKaMH
'An
B) B BbIgB/IeHMM JleTalOlMX OOBEKTOB BOWMCKAMH  TPOTHMBOBO3JYIIHONW  0OOPOHBI
I') anst o6Hapy»kKeHHs1 KOHLIEHTPAL[UM caxapa B pacTBOpe.

Pa3gen 5. Onruka
Bapuanr 1

1.JIyun, mnapasienbHble TJIAaBHOM ONTHYECKOW OCH, TUIOCKO-BOTHYTOM JIMH3bI, MOC/Ie
JIVH3BL. ..
A. PacceuBaroTcst TMH30M TaK, UTO UX MPOJO/DKEHUs IepeceKarTcsi B MHUMOM (oKyce.
b. mepecekaroTcs B TOUKe, HaXOAs1LL[eicst Ha JBOMHOM (DOKYCHOM pacCTOSIHUU OT JIUH3BI.
B. UnyT, He u3MeHsisl CBOEro HarpaB/IeHUs.
I'. [TepecekatoTcsi B OKyCe JTMH3BIL.

2.YTo/ najieHvis Tyua CBeTa Ha 3epKajibHyH0 MOoBepXHOCTh paBeH 20°. KakoB yronm Mexamy
OTPa)KeHHBIM JIYYOM U 3epKaTbHOW MOBEPXHOCTHIO?
A. 20°
B. 40°
B. 70°
I. 80°
II.90°

3. Ha creknsiHHyr0 Tpu3My B BO37yxe TajaeT cBeToBou Jyd 1. [lo kakomy
HarpaBJ/IeHUIO JIy4 CBeTa BbIXOAUT U3 IIPU3MBI?
A. 2.
b. 3.
B. 4.
I'. CBeTt He MOXeT BOWTH B IIPU3MY.
[. CBeT He MOXXeT BBIMTU U3 ITPU3MBI.

4. Ha pucyHke mokas3aHsl jivH3a L, UCTOUHMK cBeTa S U ero uzobpakenue S'. Kakoit
OTpEe30K SIB/ISIETCS T71aBHBbIM (DOKYCHBIM PacCTOSTHUEM JIMH3bI?
A.SS'
B. OS'
B. OK
r.omMm
. ON
E. MK
XK. OS

5.  MakcumyMsl 1ipy UHTepdepeHLMU OT ABYX UCTOYHUKOB BO3HUKAIOT MPU yCJIOBUU
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A. A=mA

B. A=2m+1)A /2
B.

T.

d sina=mA
2d=N2n
6. HaiiguTe yacToTy, COOTBETCTBYIOLIYIO KpaliHeMy (HO0JIETOBOMY Jy4y C JJTUHOU
BOJIHBI 0,4 MKM.
7. YesioBeK pOCTOM 2M CTOWT OKOJIO CTO/I0A ¢ (hOHapeM, BUCSIIEr0 Ha BHICOTE SM.

ITpu 3TOM OH oTOpackiBaeT TeHb AJMHON 1,2 M. Ha Kakoe paccTosiHWe yJa/UTCSl uesioBeK OT
ctosiba, ec/v IJTMHA er0o TeHHU cTasa 2M

8. 'naBHOe (OKyCcHOe pacCcTOsiHMe pacceMBarolleid JIMH3bl paBHO 12 oM.
N306paskeHue rpeMeTa HaXOAUTCSI Ha PAaCCTOSTHUM 9 €M OT JIMH3bl. UeMy paBHO pacCTOsiHUe OT
rpeiMeTa /10 JIMH3bI?

9. CkopocTh pacripocTpaHeHusi cBeta B TepBoui cpese 250000 KM/c, a BO BTOpOU-
200000 kwm/c. JIyu cBeTa Ta/ilaeT Ha IOBEPXHOCTh pa3/iesia 3TUX cpe/ 1oz yriaom 60° u mepexoaut
BO BTOPY!O cpefy. Ornpegenure yroJi rpejaoM/aeHus

BapmuanT 2
1.0nTnueckas cuna-
A. BenMuvHa, paBHasl TOJILIVHE JIUH3BI.
b. BemurHa, paBHas JuameTpy JIMH3BIL.
B. BenmuyiHa, paBHast (POKYCHOMY paCcCTOSIHUIO JIMH3BI.
I'. BeinunHa, oOpaTHast (HOKYCHOMY PacCTOSIHUIO JIMH3BI.

2.YTo/ najieHus Jiyda CBeTa Ha 3epKa/ibHyr0 MoBepXHOCTh paBeH 70°. KakoB yros Mexuay
OTPa)KeHHBIM JIyUOM U 3epKaJIbHOU NMOBEPXHOCTHIO?

A. 70°
B. 80°.
B. 40°.
. 20°.

3.B kakoii Touke HaXOUTCS U300pa’keHHe UCTOYHKKA CBeTa L B TyiockoM 3epkasie MN.

|

PH TaKOM T10/I0’KEHHUH UCTOUHHKA CBeTa L ero n3obpakeHus B 3epkajie MN HerT.
4.Ha cTeKk/IsiHHYIO MPU3My B BO3/yxe TaziaeT cBeToBoM ayu 1. [To KakoMy HarpaB/eHUIO
JIy4 CBeTa BbIXOJUT U3 IPU3MBI?

BeT He MOXKeT BOUTU B MPU3MY.
CBeT He MOJKeT BbIMTH U3 NIPU3MBI.
5.3aBUCHMOCTb TIOKa3aresisi TpeJIOM/IEHUs] BelllecTBa OT YacCTOThbl ([/JWMHBI) BOJIHBI
Ha3bIBaeTCs
A. judpakuuei,
b. pucniepcuen,
B. nonsipusaijueti,
I'. uarepdepeniyei,
L. KOTepeHTHOCTHHO,
E. IycKpeTHOCTEIO.
6. HaiiuTe yacToTy, COOTBETCTBYIOLIYIO To/lyboMy Jiyuy € AMHOM BOHBI 500 HM.
7. YnuuHell (oHapb BUCHUT Ha BbicoTe 4 M. [lanka msvHONM 2 M, yCTaHOBJ/IeHHas
BEPTHKa/IbHO B HEKOTOPOM MecTe, OTOpachiBaeT TeHb, /I/IMHA KOTOPOM paBHA IMOJIOBHUHE [JIMHE
nasiky. Ha Kakom pacCTosTHUM OT OCHOBAHUSI CTO/10a pacriosioykeHa ranka?

A.2
B.3
B. 4
I.C
II.

8. Ornpezesiire 1nokasareJsib Ipe/IOM/IEHUS CKUIKU/Aapa U CKOPOCTb PaclpoCTpaHeHus
CBeTa B CKUMH/ape, eC/TH U3BeCTHO, UTO TIpH yrJie najeHus 45° yron npenomienus pased 30°.
9. Onrtuueckass cuna auH3bl 12 antp. V3o0paxeHuwe TIipegMeTa HaxOAWTCS Ha

pacctosgHuu 10 cm oT /iMH3bL. YeMy paBHO pacCTOssHUe OT IpeMeTa [0 JIUH3bI?
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Bapwuant 2
1.B kakoii Touke HaXOAUTCS W300pakeHHe UCTOUHKKA cBeTa L B ryiockom 3epkaie MIN?

A. 1.
b. 2.
B.3
I.1,
[1. ipy TaKOM TIO/IO’KeHWH MICTOYHMKA cBeTa L ero m3o0paxeHus B 3epkane MN Her.

2.Kakoe m3o0pakeHue faeT cobuparomjasi JMH3a C (QOKYCHBIM paccTosiHueM F, ecim
rpeAiMeT HaXOAUTCS OT Hee Ha paccTogHuu 1/2F?
A. [lelicTBUTE/NbHOE, YBEJTMUEHHOE.
b. [lelicTBHUTeIbHOE YMEHBLIEHHOE.
B. MHuMOe, yBeMueHHoe.
I'. MHuMOe, yMeHbILIEHHOe.
. M300pakeHust HeT.

4.TToueMy TIOC/TE TIDOXOXKIEHHSI uepe3 CTeK/ISHHYI0 TIPU3My Iy4oK Oesioro cBeTa
NpeBpalaeTcs B pa3HOLBETHbIN CIIEKTP?
A. TIpu3ma norsomaet Oesblii CBET 0JJHOM YaCTOThI, @ U3/TyuaeT CBeT pa3HbIX YacCToT.
b. IIpu3ma norJiolaet 6esiblii CBET OJHOW J/TUHBI BOJTHBI, @ U3/Ty4aeT CBET C pa3HbIMHU JJIMHAMHU
BOJIH.
B. Besnblii cBeT eCcTb CMeCh CBeTa pa3HbIX YacCTOT, LIBET OINpeJesiseTcsl YaCTOTOM, KO3(QQULIMEeHT
TIpeJIOMJIEHUS] CBeTa 3aBUCUT OT 4acTOThl. Ilo3TOMy CBeT pasHOro LiBeta WZeT M0 pasHbIM
HarpaBJIeHUsIM.
I'. LIBeT cBeTa orpejensieTcs AJIMHON BOJIHBI.
B nmnpouecce mnpenomieHdst [JMHAa CBETOBOW BOJIHbI M3MEHSeTCS, IO3TOMY IPOMCXOJUT
nipeBpallleHre 6es10ro cBeTa B pa3HOL[BETHBIN CIIEKTP.
5.'eomeTprueckasi pa3HOCTb X0/,a UHTep(epUPYIOLIKMX BOJTH-

P
e ol

4 pgf ro == OA

\'f" G
s, X P

A.paccTosaue S;P,,

b. paccrosihue S,P,,

B. paccrosiaue S;S,,

I".pa3HocTb paccTosiHuit S,P> 1 S1P»,
. pazHocTh paccTtosinuii S;P;, 1 S41S -,
E. pa3Hocts paccrosinuii S1P, u S1S».

6. Haligute yacToTy, COOTBETCTBYIOILIYIO OPaH)Xe€BOMY JIydy C JJMHOW BOJHBI 600
HM.

7. YnuuHblii ¢oHape BUCUT Ha BbicoTe 6 M. [lanka AIMHON 2 M, ycTaHOBJ/IeHHast
BePTHKa/TBbHO B HEKOTOPOM MecTe, OTOpachiBaeT TeHb, /I/IMHA KOTOPOM paBHA IOJIOBHUHE [JIMHE
nasiky. Ha Kakom pacCTosTHMM OT OCHOBAHUS CTO/10a pacrioyioykeHa ranka?

8. OnTnueckas cuia TOHKOM MH3BI 5 AnTp. IIpeamer nomectuny Ha paccTositHuM 60
cM oT Hee. Ha KakoM pacCTOSIHMM OT JIMH3bI HAXOAUTCSI 300pa)keHHe 3TOro mpesiMeTa’?

KakoBa ckopocTh cBeTa B Bo/jie, ec/iv 1ipy yactoTe 440 TI'1 agsvHa BoHbI paBHa 510 HM?

Pa3fen 6. KBanroBas ¢usuka
Bapmuanr 1

Yacmb A
1. Ha He3apskeHHY0, U30/IMPOBAHHYIO OT [JPYTUX TeJl, MeTa/UIMUeCKY0 IJIaCTUHY NaJatoT
y/nbTpaguoseToBble yud. [1py 5ToM miactrHa: A. 3apsyKaeTcsi MOJI0XKUTENNbHO,
Bb.3apsikaeTcs oTpuLiaTesibHO, B. He 3apsikaeTcs.
2. ®oT03PPeKT — 3TO sIB/IeHHe B3aUMO/eMCTBUS CBeTa C BeljeCTBOM, P KOTOPOM
MIPOMCXOJMT. .. A. BbIpbIBaHME HEUTPOHOB B. BbIpbIBaHMEe TPOTOHOB
B. BbipbIBaHue aToMOB I'. BbIpbIBaHUE 3/1IEKTPOHOB
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3. [Ipu yBesmueHnH CBETOBOIO IIOTOKA yBeIMUUBAETCA: A. UMCIIO 3JIEKTPOHOB, B. CKOpPOCTH
3JIeKTPOHOB, B. 3Heprus 3/1eKTpoHOB, I'. CKOPOCTh M 3Heprus 371eKTPOHOB.

4. [Tpu poTosddekTe paboTta BbIX0/ja ITEKTPOHOB U3 MeTasljla 3aBUCHT OT:

A.4JacToThl najaroniero ceeta b.MHTeHCUBHOCTH Majarolero cBeTa

B.xumMunueckoy npyupo/pl MeTasuioB I'.KMHeTUUeCKOM S3Hepruy BhIPbIBa€MbIX 3JIEKTPOHOB

5. Kakue yTBepxzeHus npasu/bHble? 1). @OTOH CyljeCTByeT TOJIBKO B JABVKEHUU.

2). ®OTOH sAB/ISIETCS KBAHTOM 3/1eKTPOMAarHUTHOrO 1osist. 3). CKopocTh (pOTOHA BCerzia paBHa
ckopocTH cBeta. A. Tonbko 1 B.1u2B.2u3TI'.1,2u 3

6. OHeprusi (HOTOHOB, COCTABJSIFOIIUX MyUKW KPACHOTO, 3€7IeHOro U (h10J/IeTOBOTrO LIBETOB,
obo3Haunm Exp, E3 u Ed. Kak cootHocsTcst 3TH sHeprun? A. Ekp. > E3»> Ed. B. Ekp« E3 < Ed.
B.E3 <Ekp <« Eb TI'. Exp = E3 = E@

7. doToHbI € 3Heprueii 4 3B momnazialoT Ha cepeOpsiIHYIO TTOBEPXHOCTh IJIaCTUHBI. PaboTa
BBIXOZIa 37IEKTPOHOB cepebpa paBHa 4,3 3B. MakcuMasibHasi KUHeTHUEeCKasi SHEPTHsi BBIOUTHIX
HMMU 3/1eKTpOHOB paBHa: A. 0,3 3B b. 8,3 3B B. 0 3BI'. - 0,3 5B

8. Yro npescTaBsietT coboii a-yactua? A. OnekTpoH B. [To/THOCTEI0 HOHU3UPOBAHHBIN
aToM reysi. B. OfyH 13 BUJ0B 3/1eKTPOMarHUTHOTO U3/Ty4YeHUs
9. OneMeHT ucTbITan anbda- pacnaz. 3apsifioBoe Yuc/o sapa...

A. ymeHb11aeTcs Ha 4 efvHULBL. B. yMeHbl11aeTcs Ha 2 e JVHULIBL.

B. yBenmuuBaetcs Ha 2 equHuULbL. I'. He U3MeHseTCs.

10. Ha ocHoBe OIBITOB 110 paccesiHUI0 a-uacTui] Pe3epdopy

A. mipeJ10>KU/ TIJIaHETapHY0 MO/ie/ib aToMa. Bb. OTKpBIT HOBbIN XUMUYECKWH 3/1eMEeHT.
B. oTkpbu1 HelTpoH. I'. U3mMepus 3apsi O-4aCTULIbI

11. N3 Kakux 371eMeHTapHbIX YaCTUL] COCTOAT siipa aTOMOB BCeX XUMUUECKUX 3/IEMEHTOB?

1. ipoToH; 2. HEUTPOH; 3. 2JIEKTPOH.

A. 1; b.1u?2; B.2u3; I''1u3.

12. slmpo u3oTora BUCMyTa *g;Bi oyuniock U3 Apyroro siipa rocje OJHOrO o — pacraza
1 ofiHOTO [3 — pacnaza. Yto 370 3a siApo?

13. CKOJIbKO HYKJ/IOHOB, IPOTOHOB W HEUTPOHOB CO/IEP>KUTCS B siAipe ypaHa “*qU?.

14.  Kakoii 37meMeHT MoJiyyaeTcs B pe3yJibTare sifiepHoi peakuyu oHe* + ;He* — ;Li7 +?
Yacmb B

1. Vcnionb3ys ycoBue 3afiauk, yCTAaHOBUTE COOTBETCTBHSI BeJTMUMH U3 JIEBOT'O CTO/OI[A C UX

W3MeHeHUsIMU B TIPaBOM CTOJIO1]e.

B onbiTax 1o ¢potoaddekTy yBenuunau JAUHy BOJHBI Majatoiiero ceera. [1pu sTom
BennunHbI

N3menenue

A. UIHTEHCHMBHOCTb Ma/Jalolero cBeTa

B. cKOpOCTb BbIPbIBa€MbIX 3/IEKTPOHOB

B. pabota BbIX0/ia 3/1EKTPOHOB M3 MeTajljia

I'. ync/o BhIpbIBAEMBIX /IEKTPOHOB B €JUHULYY BpEMEHU

1. yBesMuuTCs

2. YMEHBIIUTCSA

3. He U3MEHUTCS

2.Haiigute KpacHyt0 rpanuiy ¢oto3ddekTa A Kamus ¢ paboTtoi Berxoga 3,52 « 10 -9 Ik
3.0rnpesienuTte 3Hepruto GoToHa ¢ AmuHOM BosiHBI 440 HM ((pr0eTOBEIM CBeT).

BapwuanT 2
Yacts A
1. KopnyckynsipHble CBOMCTBa CBeTa MPOSIB/SIOTCS MPH ...A. UHTepdepeHLur CBeTa
Bb. nudpakuuu ceeta B. aucnepcuu ceeta I'. dotoaddexre.
2. IMox doto3ddekToM MOHUMAIOT siBieHHWE B3aUMOJEUCTBUSI CBeTa C BeIeCTBOM, MpHU

KOTOPOM IIPOMCXOAUT: A.BbIpbIBaHUE 3JIEKTPOHOB. B. or/ioieHue 3/1eKTpOHOB,

B. BripbiBaHve aToMoB I'. norJioijeHvie aToMOB

3. MakcrmanbHast KWHeTUYeCKasi SHeprusi 3JIeKTPOHOB, BbIJIETEBIINX TPH OCBEIlleHUH
TOBEPXHOCTH MeTaJljia, 3aBUCHT OT: A. paboThI BbIX0/Ia 3/IeKTPOHA, B. 4acTOTHI CBeTa,
B.vHTeHCUBHOCTHU CBeTa, I'. paboThl BBIXO/Ia ¥ YaCTOTHI CBETA.
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4. Kakuve yTtBepxzeHus npaBwibHble? 1. DOTOH CylecTByeT TOJBLKO B Mokoe. 2. ®oToH
obsamaer

OTpHULIaTe/IbHBIM 3J/IeKTpUYecKUM 3apsiioM. 3. CKopocTb (hoTOHA BCerjja paBHa CKOPOCTHU CBeTa.
A. tonsko 1 b.1u 2 B.tosisko 3T'. 211 3

5. Kpachyto rpanuily ¢potoaddekra orpesesnsieT: A. yacToTa CBeTa,

B. BewectBO (MaTepuasn) Karoga, B. mioijaaes karoza.

6. Bo3moxxen m1 ¢oTtosddekr B cepebpe mop feiictBueM ¢oToHOB C sHeprueit 4,8:10°
19 Tk ?

(ABbIX. cepebpa = 7,5:101911k)

A. 1a. b. Her.

7. [TnacTrHa U3 HUKeNs] OCBeIaeTCsl CBETOM, SHeprusi JOTOHOB KOTOpPOro paBHa 7 3B. [Ipu
3TOM,

B pe3y/bTaTe (GoTo3(deKTa, U3 MIaCTUHBI BbLJIETAOT 3/IeKTPOHBI € SHepruel 2,5 3B. KakoBa
paboTa BbIX0/a 3/1eKTPOHOB U3 HUKens? A. 9,5 3B; B. 7 3B; B. 4,53B; I'. 2,5 3B.

8. Yro npepcraBnsiet coboii B-uactura? A. DnektpoH b. TToMHOCTRIO MOHU3UPOBAHHBIN
aToM reysi. B. OfyH 13 BUJ0B 3/1eKTPOMarHUTHOTO U3/Ty4YeHUs
9. OneMeHT ucTbITan anbda- pacnaz. 3apsifioBoe Yuc/o sapa...

A. ymeHb11aeTcs Ha 4 efvuHULBL. B. yMeHbl1aeTcs Ha 2 e JVHULIBL.

B. yBenmuuBaetcs Ha 2 equHuULbL. I'. He U3MeHseTCs.

10. CoBpemeHHast MO/ie/Tb aToMa 000CHOBaHa OIMBITAMH...

A. 110 paccesiHuio o-yacTul. b. 110 3/1eKTpr3anum.

B. 110 cKMMaeMOCTH XXUAKOCTH. I'. 110 TETJIOBOMY pacIlIvpeHUI0.

11. MN3oTonsI - 370...

A. 351eMeHTbI C OIMHAKOBBIM XWUMUUECKUM COCTAaBOM U OZJMHAKOBOM aTOMHOW MacCOM;

B. 3nemMeHThbI C pa3/IMyHbIM XMMHAUECKUM COCTaBOM, HO O/JMHAaKOBOW aTOMHOM MacCou;

B. a5eMeHThI C OAMHAKOBBIM XMMHUYEeCKHMM COCTaBOM, HO C Pa3/TIMYHOM aTOMHOW MacCOM.
12.  Kakoii u3oTor obpa3yeTcs U3 ypaHa **s,U nocsie AByX [ — ¥ 0IHOTO & — pacrazia?
13. YKa)KuTe UYHC/I0 HYK/IOHOB, 3JIEKTPOHOB, TIPOTOHOB ¥ HEMTPOHOB B aTOMe XeJjie3a »° Fe;
14.  [omwuiuTe siiepHyto peakiuio *Be + 2 H — 1%B +?

Yacts B

1. Vcnionb3ys ycoBue 3afiauk, yCTAaHOBUTE COOTBETCTBHSI BeJTMUMH U3 JIEBOT'O CTO/OI[A C UX
W3MeHeHUsIMU B TIPaBOM CTOJIO1]e.

B onbitax 1o ¢potoaddekTy yMeHbIIUIN YacTOTy najarolero ceeta. [Ipu stom

BennunHbI

N3menenue

A.JacToTa KpacHOM rpaHuLipl (oTosddexTa

B.MHTEeHCUBHOCTH Ta/laolllero cBeta

B.cKopoCTb BbIpbIBaeMbIX 3/IEKTPOHOB

I'.paboTa BBIXO/a 3IEKTPOHOB M3 MeTaslia

1. yBesMuuTCs

2. YMEHbLIUTCSA

3. He USMEHUTCS

2. KakoBa kpacHas rpanuija Gorto3ddekra A miaTHHBL, paboTa BbIXoJa 37€KTPOHOB U3
KoTopo# 8,5%109[1x.

3. Onpefenutb UMITYJIbC GOTOHA C JIMHOMN BoHBI 300 HM.

Bapuant 3
Yacts A
1. Kakoii 3apsij; oKa)keTcs1, Ha IByX LIMHKOBBIX TJIACTUHAX, OJJHAa U3 KOTOPBIX 3apsDKeHa
TIOJIOXKUTEJTBHO, a IpyTrasi — OTPHULATeIbHO, eC/TA UX 00/yYUTh y/IbTPapHroIeTOBBIM CBETOM?
A. O6e myactuHbl OyAyT WMeTb OTpHLATeNbHbI 3apsij. b.OgHa mnmactTHa mpuoOpereT

TIOJIOXKUTENIBHBIN  3aps[, [Jpyras — oTpuuartesbHbid. B. O6e mactuHel  OyayT UMeThb
TI0JIOXKUTE BHBIN 3apsiz. I'. 3apsij nacTiH He U3MEHUTCS.
2. IMox doTo3ddexToM TMOHUMAIOT sIBJIeHWE B3aUMMO/IeHiICTBUSI CBeTa C BellleCTBOM, TIpU

KOTOPOM TMPOUCXOUT: A.MOIJIOLIeH e 3/1eKTPOHOB. B. noroieHre aToMoB,
B. BbIpbIBaHUe 3/1eKTPOHOB, I'. BEIpbIBaHME aTOMOB
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3. [Tpu uccnepoanuu Gorosddexra A.I'.CTOMETOB BBISICHW, UTO... A. SHEprus (POTOHa
TpsIMO TPOTOPLIMOHA/IbHA UacToTe cBeTa. b. BellecTBo morsioijaet cBeT kBaHTaMu. B. Cusia
¢doToToKa NpsiMO NIPOMNOPLIMOHAIBHA YacToTe Mazjatoiero ceera. I'. poTOTOK BO3HUKaeT rpu
yacToTax IMafiaolero CBeTa, MpeBbIIIaIMX HEKOTOPOe HauMeHblllee 3HaueHue.

4. [Ipu yBe/MueHUM [/IMHBI CBeTOBOM BOJIHBI B 3 pa3a 3Heprus (oToHa: A. yMEeHBIIUTCS B 3
pasa.

b. ymensiutca B 9 pas, B. ysesmuurca B 3 pasa, I'. ysesmuutca B 9 pas.

5. Kakue (hakTOophI orpe/ieNnsitoT KpacHY0 rpaHuLly dboTto3ddekra?

A.. BemectBo kKatoga b. OT wuyacToThl CBeTa, Mafarwollero Ha TIOBEPXHOCTb aHOAA
B. Ot yacToThI CBeTa, Na/jaroljero Ha MoBepXHOCTh Karoga I'. BewjecTBo aHoja

6. BosmoskeH /i dhoTo3ddeKT B raTuHe Mo geicTBreM GhOTOHOB ¢ sHepruen 4,8:1071° [k
? (ABbix matunbl = 10,1-10"°/Tx) A. [a. B. Her.
7. Ha mnnactuHy W3 HUKesisl MajaeT 3/eKTPOMAarHUTHOe W3IydyeHHe, SHeprus (hOTOHOB

Kotoporo paBHa 8 3B. Ilpu 3TOM B pe3ynbTaTe (oTo3ddekTa U3 IIaCTUHBI BbIIETAIOT
3JIEKTPOHBI C MaKCUMa/bHOW »3Hepruedi 3 5B. KakoBa paboTa BBIXOZA 37€KTPOHOB U3
Hukesnsa ? A. 11 3B. B. 53B.

B.33B.T'. 8 3B.

8. Yro npepcraBnsiet coboii y -yacturja? A. DnekTpoH B. [ToMHOCTBIO MIOHW3MPOBAHHBIN
atom resusi. B. OguH U3 BUZIOB 3/1IeKTPOMAarHUTHOTO U3/Ty4YeHUsT

9. ATOMHOe sipo uMeeT 3apsifi: A. TI0JIOXKUTE/IbHbIN; B. oTpuliaTenbHbIN;

B. He umeer 3apsa; I'. y pa3nuuHbIX sifiep pa3iuyHbIM.

10. OneMeHT UCTIbITaN OeTa- pacraz. MaccoBoe UKCIIO sifipa...

A. ymensbliaetcs Ha 1 ejuHuly. b. ymeHbIaeTcst Ha 2 e JUHULBIL.

B. yBennuuBaeTcs Ha 1 efquHuLyy. ['. He u3meHsieTcs.

11. HeliTpoH — 3T0 yacTtuia,

A. nmetroinas 3apsz +1, aToMHyr0 Maccy 1; B. umetoras 3apsz — 1, atomHyro maccy 0O;

B. umetomas 3apsp 0, aromMHyr0 maccy 0; I'. umeroias 3apsz 0, atTomHyr0 maccy 1.

12.  Kakoit u3oton obpasyetcst u3 Topusi “*°oTh mocsie ogHoro 3 — v ofgHOrO of — pacnazga?
Yacts B

1. Vcronb3ys ycioBue 3a7iaur, yCTAaHOBUTE COOTBETCTBUS BEJIMUMH U3 JIEBOTO CTOJIOLA C UX

M3MeHeHHsIMHU B TTPaBOM CTOJIOLIE.
B omnbiTax o ¢oTto3ddexTy yMeHbIININ J/IMHY BOJIHBI Najatoliero ceeta. [Ipu sTom

BeayunHbI

N3meHeHHne

A. IHTEeHCHBHOCTb TaJjaloIllero cBeTa

B. ckopoCTE BBIpBIBaEMBbIX 3/IEKTPOHOB

B. paboTa BBIXO/ia 3/IEKTPOHOB M3 MeTaJlja

I'. yncno BhIpBIBaEMBIX 37IEKTPOHOB B €/JMHHULY BpEMEeHH!
1. yBenuuurcs

2. YMEHbLIUTCS

3. He U3MEeHUTCH

2. KakoBa kpacHast rpanuija (oto3ddexra assi cepedbpa, paboTa BbIXOZAA 3JIEKTPOHOB W3
KoToporo 6,9*1091Tx.
3. Yemy paBHa Macca hOTOHa ZiJisi PEHTTeHOBCKUX Jiyuer (v= 108 I'1r)

BapwuanT 4
Yacts A
1. [na Bo3HUKHOBeHMsT GoTo3(ddekra NpPU OCBELEHWH MeTa/UTHUeCKOW TIaCTHHKU
Tajaroriee

V3/IyuyeHue [OJ/DKHO HMeTb... A. 4acTOTy, BbIlle OINpeJe/IeHHOro 3HaueHus. b. MOIHOCTD,
OosblLIyI0  Ompefie/leHHOTO  3HaueHuWs. B.  fnuHy Bo/HBL,  OOJIBLIYIO  OIpeZiesIeHHOro
3HaueHWs. I'.MHTeHCUBHOCTB, OOJIBIIIYIO OTIpe/|e/IeHHOTO 3HAUeHMSI.

2. Kak MOXHO 00BSICHUTD siBlieHHe GoTo3ddekra? A. TOIBKO BOJHOBOU Teopueil cBeta b.
TOJIbKO KBAaHTOBOM Teopuel cBeTa B. BonHoBOM M KBaHTOBOM TeopusiMu cBeTa I'.To/BKO C
MIOMOILLbIO TEOPUH 3/IEKTPOMAarHUTHOTO 110J11 MakcBesina
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3. Onst  doroaddekra cripaBeJIMBO yTBepXKAeHUe: A. MaKCuUMajbHasi KHUHeTHYecKast
SHeprusi GOTO3/1eKTPOHOB He 3aBUCHT OT MHTeHCUBHOCTH Mafarolijero ceera. b. sHeprusi poroHa
NpsIMO TIPOTOPLIMOHA/IbHA YacToTe cBeTa. B. cuia ¢oToTOKa npsiMo MpONopLMOHaabHA YacToTe
nazatoiiero ceeta. I'. cuna oToTOKa He 3aBUCUT OT UHTeHCUBHOCTH Ta/lakoll|ero CBeTa.

4. CornacHo ypaBHeHMIO DWHIITelHa 71 GoTo3(QdeKTa, SHeprusi KBaHTa, BbI3bIBAIOLLEr0
¢doTtosddekr, fo/mKkHa OBITH. .. A. 6onblire paboThl Bbixoga. b. paBHa pabote BbIxosa.

B. Gosblnie umu paBHa pabote Bbixoza. I'. paBHa KMHETHUECKOW YHEPTUH BbIJIETAIOIIEro
3/1eKTpoHa. . 6osblile WM paBHa KWHETUUECKOW SHEPTUU BbIJIETAIOIIEro 3/IeKTPOHA.

E. Pe3ysibTaT 3aBUCUT OT UHTEHCUBHOCTH Ia/lako0lLero ceeTa.

5. Kakue (hakTOophI orpeJiensitoT KpPacCHY0 rPaHULTY dboTtosrddekra?
A. BeljecTBO aHozia B. BeljecTBo KaToga B. OT uacToThI CBeTa, Ma/jaroliero Ha TOBEPXHOCTh
a"Hoza I'. OT uacTOThI CBeTa, Ma/jarolllero Ha MoBepXHOCTh KaTo/a

6. PaGora BbIXOfa A1 LWMHKA paBHa 5,610 ' k. Bo3HuwkHeT M (GOTOhdEKT Moz
JleliCTBHEM

u3nyueHus, umerorero 4,4 101k ? A. la. b. Her

7. Ha nnactuHy W3 HuUKessl MajaeT 3/eKTPOMAarHUTHOE W3/IydyeHHe, SHeprus (hOTOHOB
KOTOPOro

paBHa 8 3B. IIpu 3ToM B pe3ynbTaTe (hOTO3(QPeKTa U3 MIaCTUHBI BbIIETAOT 3/IeKTPOHBI C
MakcuMasibHOM 3Heprueit 3 5B. KakoBa paboTa BbIX0/ia 3/1eKTPOHOB M3 HUKEJIS?
A.115B.B.55B.B.35B.T. 8 3B.

8. ITo KakKOMy  /IeliCTBUIO Ob110 OTKPBITO sIBJIeHHe PaZiIMOaKTUBHOCTH?
A. Tlo wuvoHu3upyloleMmy JelictBui0 Ha Bo3ayx. bBb. Tlo BcrmblmkaM — cBeTa.
B. o peiicTButo Ha poTtornnacTuHKy. I'. [To MMHeyaTbiM CrieKTpam

9. CoBpeMeHHast MOZie/Tb aToMa 000CHOBaHa OIMbITAMU... A. TIO PACCeSTHUIO X-UaCTHII.
B. 1o sekTpu3anuy. B. 10 CKUMaeMoCTH XXUAKOCTHU. I'. TI0 TeTyIOBOMY pacIlMpeHHIo.
10.  DnemeHT ucnbITan anba- pacnaz. MaccoBoe UHC/IO spa...

A. ymeHbl1aeTcs Ha 4 eHULbL. B. yMeHbl11aeTcs Ha 2 e JVHULIBI.

B. yBenmuuBaetcs Ha 2 equHuLbl. I'. He U3MeHseTcs

11. B spe HelTpasbHOrO aToOMa COZIep)KUTCSE 7 MPOTOHOB U 8 HEMTPOHOB.

B snekTpoHHO# 000/10uKe cofiep>KUTCS... A. 1 amekTpoH. B. 7 3ekTpoHoB. B. 8 31meKTpoHOB.
I'. 15 371eKTPOHOB.

12. YKaxuTe UhC/IO 37IeKTPOHOB, TPOTOHOB K HEMTPOHOB B aTOME TOPUs o>>'Th;

13.  Kako#i u3oTon obpasyercsi w3 MPOTAKTUHMS *'g;Pa mocsie opHOro 3 — M OAHOTO O —
pacriaza?

14.  [donuiuTe saepHyo peakiuio ;3Al + 94He — 395P +?

Yacts B

1. Vcrosb3yst yCioBre 3ajaur, yCTaHOBUTE COOTBETCTBUS BEJIMUMH U3 JIEBOTO CTOJOIA C UX

M3MeHeHUsIMU B TIpaBOM CTOJIOLe.
B omnbiTax 1o goTtosddexTy yBesuunau AJMHy BOJHbBI Majatolero ceeta. [1pu stom

BennunHbl

N3menenue

A. MIHTeHCHUBHOCTH Ma/larolllero cBeTa

B. ckopoCTh BhIpbIBaeMbIX 3/IEKTPOHOB

B. pabora BbIX0/ja 37IEKTPOHOB U3 MeTasIa

I'. uncno BhIpbIBaEMBIX 37IEKTPOHOB B €/JUHHULYY BpEMEHHU

1. yBesmuurcs

2. YMEHBIIUTCA

3. He U3MEeHUTCS

2. Kpachas rpanuiia gorosddexra y HaTpus, HalblJIEHHOTO Ha Bosib(paM, paBHa 590 HM.
YeMy paBHa paboTa BbIXO/a 37IEKTPOHOB?

3. Macca ¢oTtoHa, COOTBeTCTBYIOIIIas J/IMHEe BOJHBI KPACHOT O 11BeTa 760 HM, paBHa:

Bapwuanr 5
Yacte A
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1. [lepBasg W3 [BYX OJWHAKOBBIX MeTA//TMUECKUX IIJIACTUH HMeeT T[10JI0’KUTeTbHbIN
3/IeKTPUYECKUM 3apsif, BTOpas IJIaCTMHA -OTpuLjaTesbHbIM. [Ipy ocBelleHMH 371€KTpPUYECKOU
Jyroii ObicTpee pa3psikaercs: A. nepsasi, b. BTopasi. B.obe oarHakoBO

2. fiBnenue dotosddekra... A. otkpbul CTosIeTOB, HCCAef0Ban JDUHINTENH B.OTKpbLT
lepu, uccnenoBan CrosetoB B.oTkpeu1 CtonetoB, uccnenoBan ['epr I'. oTKpbIl DUHILTENH,
nccnegoBan CToeToB

3. 3 mepeunciieHHbIX HIDKe (DaKTOPOB BbIOEpHTE Te, OT KOTOPBIX 3aBUCHT KMHETHUECKAst
SHeprusi 5/IeKTPOHOB, BBbUIETEBIIMX C TIOBEPXHOCTH MeTa//InyecKoW TMJIaCTUHbI TIpU ee
OCBeIlleHUU CBeTOM JjaMmibl. 1. VIHTEeHCMBHOCTH Tajaroilero ceerta. 2. Yacrora najaroiero
cBeTa. 3. PaboTa BbIX0/a 3/1eKTpOHa U3 MeTasa. A. Toneko 1; B. Tomeko 2; B.2u 3 T'. 1, 2, 3.

4, Kakue yTtBepkzaeHus mpaBu/ibHble? 1. POTOH CyIeCTBYeT TOIbKO B TOKoe. 2. POTOH
o0J1aZiaeT MOI0XKUTEeTbHBIM IeKTPUUeCKUM 3apsiZioM. 3. POTOH He UMeeT 3apsifia

A.tompko 1 B.1u 2 B.toibko 3T'. 2 1 3

5. Kak u3MeHWTCsi KUHeTHWYeCKasi SHeprusi 37eKTpoHOB Tmipu ¢oro3ddekre, ecnu, He
M3MeHsIsl UaCTOTY, YBeJTMUUTh CBETOBOM MOTOK B 2 pa3a? A. yBenuuuTtcs B 2 pa3a b.yMeHbLINTCS
B 2 pasa B.He u3meHuUTCA

6. PaboTa BbIXO/la 3/IEKTPOHOB C TIOBEPXHOCTH Iie3usi paBHa 1,9 3B. BosHukHeT Ju
¢doroapekr  mox  JeiicTBMEM — M3MyYeHHUs,  UMEIOLero  SHeprur 1,6  sB?
A. He Bo3HUKHeT b.Bo3HuKHeT B. HeZj0cTaTOUHO UCXOAHBIX JaHHBIX [J/I1 OTBeTa

7. Ecmu doToHbl ¢ 3Heprueii 6 3B majaloT Ha MOBEPXHOCTb BOJIb(PAMOBOM T/IaCTUHBI, TO
MaKCHMaJ/ibHasi KUHeTHUecKasi SHeprHsi BBIOUTBIX UMH 3JIeKTPOHOB paBHa 1,5 3B. KakoBa pabora
BbIXO0/Ia 3/IeEKTPOHOB 13 BosibPpama? A. 7,53B B. 1,53B B. 4,53B I'. 0 3B

8. [Tpou3oriies1 caMonpou3BOJIBbHBIN pacrag, siipa. Boljenynack Wiv NOrjoTHIach BO BpeMst
pacriazia sHeprusi? A. BbI/le/TH/Iach; B. noryotrnack; B. octanack HeM3MeHHOM.
9. [TpoToH — 3T0 YacTuIja, A. UMetorias 3apsiz +1, aToMHyro Maccy 1;

B. umetoiias 3apsaz — 1, atomuyro maccy 0; B. umerorjas 3apsig 0, atomHyro maccy 0;
I'. umeroias 3apsz 0, atomHyro maccy 1.

10. OneMeHT WCIbITan OeTa- pacmaj. 3apsgoBOe YWC/IO sifpa... A. yMeHblaeTcss Ha 1
eZIUHULLY.

B. ymenbliaetcsd Ha 2 equHuLbl. B. yBenurBaeTcs Ha 1 egunHuLyy. I'. He u3meHsercs.

11. Yrto mpepcraBiser coboil o — u3nydyeHue? A. DneKTpomMarHuTHble BosiHbI; B. IToTok
HelTPOHOB;

B. ITotok nipotoHoB; I'. TIoTOK siiep aTOMOB e

12. CKOJIbKO HYKJIOHOB, IPOTOHOB U HEMTPOHOB COZIEP)KUTCS B spe Maruus*;,Mg.

13. B Kakol 3/1eMeHT TpeBpallaeTCss M30TON Topus “?9Th mocse a-pacmaga, ABYyX [-
pacnazioB U ellje OJHOIO &-pacraza?

14.  [omuuure siepHyto peakito 'Lis + ? — °Bs+ 'ng

Yacts B

1. Vcnonb3ys ycioBue 3aflauk, yCTaHOBUTE COOTBETCTBUS BeJIMUMH U3 JIEBOTO CTOMOL[A C UX

V3MeHeHHsIMU B TTPaBOM CTOJIOLIE.
B omnbiTax 1o goTto3ddekTy yBesmunuan 4acTOTy BOJHBI Majiatoliero ceera. [1pu sTom

Beyunnabl

N3MmeHeHHe

A. UIHTEHCHUBHOCTb IaJjato1ero cBeTa

B. cKOpOCTE BbIpBIBa@MbIX 3/7IEKTPOHOB

B. pabota BbIX0/1a 3/1EKTPOHOB M3 MeTajljia

I'. uncno BeIpBIBaEMBIX 37IEKTPOHOB B €/JMHHULYY BpEMEHHU
1. yBennuurcs

2. YMeHbUIUTCS

3. He U3MEHUTCH

2. KpacHasi rpanuija ¢otosddexra ans cepebpa paBHa 0,33 mMkM. Uemy paBHa pabora
BBIX0/]a 3/IeKTPOHA U3 cepebpa?
3. Yemy paBeH UMIY/IbC (DOTOHA ZJIsi PEHTTeHOBCKUX Jsiyuert (v= 10" T'ry)
Bapuant 6
Yacts A
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1. Kak wu3meHsieTcsi cO BpeMeHeM HWHTEHCUBHOCTb MCITYCKaHWS 3/I€KTPOHOB LIMHKOBOWU
IJIaCTUHKOW Tipu  o0nydyeHuu ee yiabTpaduosneToBbiIM cBeToM? A. He u3MeHuTcs b.
yMeHbIIUTCA B. YBennuurcs.

2. Kakoe w3 mpuBe/leHHbIX HIKe BbIpaKeHUM Haubosiee TOUHO OIpeJiesisieT TIOHSTHe
dotosddekra?

A. HcnyckaHue 3/IeKTPOHOB BellleCTBOM B pe3yjbTare ero HarpeBaHus. b. BelpbiBaHue
3/IeKTPOHOB W13 BellleCcTBa MoJ JelicTBHeM cBeTa. B. YBenuueHue 3/1eKTpUUeCKoi TPOBOAUMOCTH
Bell|eCTBa M0/, [eiCTBUEM CBeTa

3. B cBoux ombiTax CT0/eTOB M3Mepsii MAKCUMAa/IbHYHO CUTy TOKa (TOK HacChIlLleHus) TPy
OCBeLLeHUM 3/1eKTPoZa y/IbTpaduoaeToBbiM cBeToM. CHsla TOKa HACBILIeHUs TIPU YBeJIUYeHUU
WHTEeHCHUBHOCTH Ta/Ial011[eT0 CBeTa U HeM3MeHHOH ero yactore OyzeT A. yBeJIMUUBaThCS

Bb. ymenbluaThcst B. octaBaThcst HemaMeHHoM I'. cHauasna yBeMuMBaThCsl, 3aTeM YMeHbIIAThCS

4. Kakoe 13 npuBeIeHHBIX HIKE BBIPAa)KEHHUI TOUHO OTpeZiesisieT MOHsSTHe PaboThl BBIX0a?
A. DOHeprusi HeoOXozuMasi /sl OTpbIBa 3/7€KTpOHa OT aroma. B. KuHeTwueckass 3Heprus
cBOOO/IHOTO 3/1eKTPOHA B BeljecTBe. B. DHeprusi, HeobxoarMasi CBOOOHOMY 3J/I€KTPOHY [Jist
BbUIETa U3 BelllecTBa

5. UeMy paBHa MakcUMasbHasi KMHETHYecKass 3Heprvsi (oTO3/1eKTPOHOB BbIPbIBAEMBIX U3
MeTaslia o/,

nerictBueM GOTOHOB ¢ 3Heprueit 8*10 9 Ik, eciu paboTta Beixoga 2-10 9 [Hx?

A.10-10 *° Ixx; B. 6-:10 *° IIx; B. 5:10 19 [Tk

6. YKa)KuTe BelllecTBO, /i1 KOTOPOro Bo3MoxkeH (oTo3ddekT noj aerictBreM (GOTOHOB C
SHeprueun

4,8:10 ¥ . A. ITnatuHa (ABbIx=8,5-10 *° 1K); B. Cepebpo (ABbIx=6,9-10 19 ITk);

B. JTutuii (ABbix=3,8-10 **° JTx)

7. [1pu ocBeweHny MeTasia 3efeHbIM CBeTOM (O0TO3((eKT BO3HUKAET, a IPX OCBELL{eHU!
)KeNITbIM He BO3HMKaeT. BribepuTe mpaBWibHOe YTBep)KZeHHe. A. TPU OCBeLeHUH CHUHUM
cBeTOM Bo3HMKaeT @Qotosddekt. b. mpu ocBellleHWH OpaH)XeBbIM CBETOM BO3HHKaeT
dotoaddekt. B. mpu ocBellleHWH KPaCHBIM CBETOM BO3HHKAaeT (hOTo3(hdeKT.

I'. pu ocBelijeHnU GroeTOBBIM CBeTOM (h0TO3(h(deKT He BO3HUKAET

8. I'amma- 1yun He OTKJ/IOHAROTCS MarHUTHBIM TosieM. KakoBa rpupoja - usiyuyeHus?

A. IToTtok 371ekTpoHOB; b. IToToKk rpoToHOB; B. I[ToTOK sfiep atoMa renus; I'. IIoTOK KBaHTOB
3/1eKTPOMarHUTHOTO T0JIst

9. [TnaHeTapHasi MOZie/Ib aTOMa OCHOBBIBAeTCS Ha A. pacueTax ABW>KeHHsT HeOeCHBIX TeT .

B. onbITax 1o 31eKTpu3auu Ten B. pe3ynbTaTax OnbITOB MO PACCeSHUIO aib(ha-uacTul].

I'. nonyueHHbIX QoTOrpadusix aTOMOB B MUKPOCKOTIE.

10. Z — aTtoMHbIM HOMep, A — maccoBoe uucno, N = A —Z omnpefensieT, CKOJIbKO B sifipe
HaxoJUTCA ...

A. ... ramMmMa — KBaHTOB; b. ... 3/1eKTpoHOB ; B. ... HelTpoHOB; I'. ...TTPOTOHOB

11. N3oTonel JaHHOTO 371eMeHTa OT/IMYaroTCsA APYT OT Apyra

A. uncsioM NpoTOHOB B si7pe b. unciiom HeUTPOHOB B siZipe B. uMC/IOM 371eKTPOHOB Ha
571eKTPOHHOI1 060710uKe I'. paZii0aKTUBHOCTHIO

12. CKOJIbKO HYKJIOHOB, TIDOTOHOB Y HEUTPOHOB COZIEP)KUTCS B siipe BUCMYyTa 2!'g;Bi

13.  Kakoii usoron obpasyetcst u3 Topusi 2’ Th mocsie Tpex 8 — u IBYyX & — pacnazioB?

14.  YkaxuTe BTOPOU MPOAYKT siiepHOM peakiiyuu “N,+*He, —» 7Oq+?

Yacts B

1. YcTaHOBUTE COOTBETCTBUSI BEJIMUMH U3 JIEBOTO CTO/IOLIA C MX W3MEHEeHHUsIMU B NPaBOM
cTosioIe.

B onbiTax 1o ¢potoadekTy yBemunaM yacToTy BOJIHBI Nazatollero ceeta. [1pu sTom
BennunHbl

N3menenue

A. DHeprus nagatoiiero ¢hboToHa

b. MakcrmanbHasi CKOpocTb (hOTO37IeKTPOHOB

B. Pabora BbIx0/ia C TOBepXHOCTH (hOTOKATO 1A

I'. Kpacnas rpanuna ¢otosddekra

1. yBesuurcs

2. YMeHbLIUTCA
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3. He USMEHUTCS

2. OripefileniTh KpacHyto rpaHully (orosddekra fns Kamus, ecnd pabora BbIXoza
3JIEKTPOHOB U3 Ka/lus paBHa 2 3B.
3. Haiiti 1 maccy ¢otoHa a1 nH$pakpacHsix (v = 10 2 'y ) myyeid.

KpuTtepuu o1ieHOK KOHTPOJ/IbHBIX Pa0doT (TeCTUPOBaHMsA) CTY/AeHTOB:
OreHka «5» - el BepHO BbINIO/IHEHO 0T 85% 10 100% Bcex 3afaHui.
OreHKa «4» - eci BePHO BBITIOJIHEHO OT 75% 10 84% Bcex 3a/jaHuM.
OreHKa «3» - eI BepPHO BBITIOJIHEHO OT 56% 10 74 % Bcex 3afaHui.
OrjeHKa «2» - eC/I1 BepPHO BhITIOJIHEHO MeHee 56% Bcex 3a/jlaHui.

[TpenogaBatens OmapoBa M.M.
(mogmuchk)

3. CIIEHU®UKAIUUA 1 BAPUAHTBI OHEHOYHbBIX CPEJCTB JJIs1
INTPOMEXYTOYHOU ATTECTALIUAN

3.1. Haznauenue

CrnetduKaleit ycraHaB/lMBalOTCS TpebOBaHUS K COZlepKaHWI0 M o(opMieHHIo
BapMaHTOB OLIEHOYHOI'O CPeJCTBa — SK3aMeH.

OK3aMeH mpe/iHa3HayeH /i MPOMEeXXYTOYHOU aTTeCTaljuy U OL[eHKU 3HaHUU U yMeHUH
CTY/IEHTOB TI0 TIpOTpaMMe y4ueOHOHN AucCIUIuIuHBl «®Du3MKa» OCHOBHOW TpodecCHOoHaTbHON
obpa3zoBarenibHOI rTporpaMmbl 09.02.08 MHTenneKTyanbHble HHTETDUDOBAHHBIE CUCTEMBI

3.2. KOHTHHI'eHT aTTecTyeMbIX: CTY[eHThI 1 Kypca

3.3. ®opma u yC/10BUA aTTeCTalUM:

ATTecTauus npoBoguTCs B ¢hopMe 3K3amMeHa BO 2 CceMeCcTpe [0 3aBepIleHHI0 OCBOEHUs
yueOHOTO Martepuasa yueOHOW AUCHUIUIMHBI U TIPU TIOJIOKUTE/IBHBIX pe3y/bTaTaX TeKYIIero
KOHTPOJISL.

WToroBbili KOHTPOJb NPOXOJUT B BU/I€ TMCbMEHHOTO BbITIOJTHEHUS 3aZ,aHUM.

3.4. Bpems BBINIO/IHEHUSA:

1) sK3ameH:

noAroroska 10 MUHYT

BbIo/IHeHKe 100 MUHYT;

odopmsieHre U cgava 10 MUHYT;

Bcero 120 MUHYT.

3.5. BapyaHTBI O1eHOYHBIX CPeACTB

®EJEPAJTBHOE 'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUYPEXJEHWE BBICHIET O OBPA30OBAHUS
«CAHKT-IIETEPBYPI'CKUI I'OCYJAPCTBEHHBI D KOHOMUWYECKUI
YHUBEPCUTET»
®OU/IUAJI B I'. KU3J/ISIPE

BOl'lpOCbl Ha 3K3aMeH 2 cemecTp

o AuCLUTUIMHe «Du3nKa»
Pazgen 1.MexaHuKa

1. OTHOCUTEeLHOCTh MeXaHUUeCKoro JBWKeHUs. CUCTeMBbl OTCYeTa.

2.  XapakTepuCTUKU MeXaHWUeCKOro [BWXKeHUs: IepeMelleHre, CKOPOCTh, YCKOpeHue.
Bugp! 1BKeHUs (paBHOMePHOe, PABHOYCKOPEHHOE) U X rpaduueckoe onurcaHue.

3.  [IBwKeHHe IO OKPY’KHOCTH C TIOCTOSITHHOM 10 MOZLYJTIO CKOPOCTBIO.

4.  YckopeHue.

5.  IIpsmonuHeiiHOe ABU)KeHUE C MOCTOSIHHBIM YCKOPEHHEeM.
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CBobopiHOe nafieHue Ter.
JIByKeHue 10 OKPYKHOCTH.
YrnoBasi CKOpOCTb.
LleHTpOCTpeMUTeIbHOE YCKOPeHHe.

10. OcHOBHOe yTBep)XJeH1e MeXaHUKH.

11. TIlepsbii 3akoH HeroToHa.

12. NMuepuuanbHble cucTemsl oTcyera. Cusa.

13.  CBs3b MeX[y CHUION U YCKOPEHUEM.

14. Bropoii 3akoH HeroToHa. Macca. B3aumogeiicTBue Tesl.

15. TlpuHUMO Cynepno3vLuu Cu. 3aKOHbI AMHAMUKK HbrOTOHA.

16. Tpetwuii 3akoH HbtoTOHa.

17.  Cwuibl B IpUpOJE: YIIPYTrOCTh, TPEHUE, CUJIA TSXKECTH.

18. 3aKOH BCEMHPHOro TAroTeHusi. HeBecoMOCTb.

19. [IlepBas Kkocmuyeckast CKOpOCTb. Bec Terna.

20. Cwuna ynpyrocru.

21. 3akoH I'yka.

22. HWwmnynsc.

23. 3aKOH COXpaHeHUs UMILYJIbCa.

24. PeakTuBHOe JBWKeHue. PaboTa cusbl.

25. KuHeTnueckast SHEPTUsL.

26. TloTeHuMasbHasi SHepPrus. 3aKOH COXpaHEHWS MeXaHW4YecKoW sHepruu. Pabora u
MOILHOCTb.

27. MexaHnuyeckue KoyiebaHusl.

28. AwmmnmTtyza, mepuoji, 4dactota, (aza kosiebaHuwii. CBOOOAHBIE U BBIHY)KAEHHBIE
KosebaHusl.

29. Pe3oHaHc. MexaHuyeckue BOJHBI.

30. CBolicTBa MexaHMYeCKUX BOJH. Jl/iMHa BOJIHBI. 3BYKOBbIE BOJTHBI. Y/IbTPa3BYK U €ro
WCII0J/Ib30BaHUe B TEXHUKE U MeJULIVHe.

Pa3zpgen 2. MosieKkyisipHas ¢pu3uka

RPE2LReNUR LN &

13.

14.

Ncropust aTOMUCTUUECKUX YYEHUM.

HabsrosieHust ¥ OTIBITHI, TOATBEPIKAAOIIHE aTOMHO-MOJIEKY/IIPHOEe CTPOEHHE BellleCTBa.
Macca u pa3Mmepbl MOJIEKY/I.

TernoBoe JBU)KeHNe MOJIEKY/I.

Mogesb ueanbHOTO rasa.

OcHOBHOe ypaBHEHHE MOJIEeKY/ISIPHO-KWHEeTUYeCKOW TeOpUM rasa.

CBsi3b MeXX/y /IaB/IeHUeM U CpeJjHell KUHeTUUeCKOW SHepruei MoJieKyJ1 rasa.

TeruioBoe paBHOBeCHE.

OrnipefiesieHrie TemriepaTypabl.

. AGcosoTHas TemIieparypa.
. Temnepatypa — Mepa cpefiHel KHUHeTUYeCKOW SHEPruM MOJeKyJl. MismepeHne cKopocTein

JIBIDKEHHUSI MOJIEKY/I ra3a.

. YpaBHeHne MeHpeneeBa—KiianeripoHa.

I"asoBble 3akOHBL. Mogens cTpoeHus: TBepZbIX Tel. MexaHWuecKue CBOWCTBA TBEPZbIX
TeJl.

AmopdHble BelljecTBa U JKUJKUE KpUCTa/UIbl. VI3MeHeHMe arperaTHbIX COCTOSIHUMN
Bell|ecTBa.

Pazpen 3. DnekrpoguHaMuKa.

1.

2
3.
4.
5)

N

B3anMozielicTBUe 3apsDKeHHbIX Tell.

O/eKTpUUeCcKui 3apsifl ¥ d/leMeHTapHble YaCTULbL.

3aKOH COXpaHeHUsl 3/1eKTPUYeCKOro 3apsija.

3akoH KysioHa. JnekTpruueckoe 1oJie.

HanpspkeHHOCTD 3/ekTpuueckoro nosis. [IpuHiun cynepno3unyy nosei. [IpoBogHuKY B
3JIEKTPOCTaTUYeCKOM II0JIe.

JV3/71eKTPUKHU B 3/1IeKTPUUYECKOM T10J1e.

[Tonspusays AU31€KTPUKOB.
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Lo

10.

11.
12.

13.

14.

15.

16.

[ToTeH1ManbHOCTB 3/IEKTPOCTATUYeCKOro 110J1s1. [loTeH1an U pa3sHOCTb [TOTEHL[Ma/IoB.
CBa3p MeXAy HarnpsbKeHHOCTBHO —3/IeKTPOCTaTUUYeCKOro II0JII U HarpshDKeHUeM.
[TocTosiHHBIN 3/1eKTprUYecKuil TOK. Cra TOKa, HampsbkeHue, ConpoTuBieHue. 3akoH Oma
Ji/Is1 ydacTKa Lielu.

Onexktpuyeckue nenu. IlocienoBaresnsHoe U napasiieibHOe COeJMHeHWe INPOBOJHUKOB.
ONeKTPOABWXKYLLasA CUa.

3akoH OMa /17151 ToyTHOM 1jen. PaboTa ¥ MOIITHOCTDb TOKa. 3akoH [[xoyJist — JIeHra.
[MonyripoBosHuKy. CoOCTBeHHasi W TPUMeCHasi MPOBOAUMOCTD TIOTYTIPOBOJHUKOB. P-n
repexof,.

[MonyripoBoAHUKOBBIN AuoA. [10/yrnpoBOAHUKOBBIE TPUOOPBL. JIEKTPUUECKHUN TOK B
3J1IeKTPOJIUTAX.

OnekTponu3. 3aKOH 3JeKTpoau3a. IlprMeHeHue 5/1eKTpo/sM3a. JDeKTPUUeCKUd TOK B
BaKyyMe.

TepMo3/IeKTPOHHAsT 3MHUCCHS. ODJIeKTPOBAaKyyMHble TIPUOOPBI  (3/1IeKTPOHHO-/TyuYeBast
TpyOKa 1 BaKyyMHBIN 110[). D/IeKTPUUECKUI TOK B ra3ax. ['a3oBbie pa3psisl. [1na3ma.
VHpaykuus wMarHuTHOro 1mosis. MarHWTHeIM TOTOK. fIBleHHWe 3/71eKTpOMarHWTHOU
VH/YKLWY Y 3aKOH 3JIEKTPOMarHuTHOW MHAYKLMU Papazest.

Pa3pen 4. Kosied0anus ¥ BOJIHBI

1.

2
3.
4.
5)

PN

9.
10.

11.
12.

CBobo/iHBIE KOsIeOaHus B KoJiebaTeIbHOM KOHTYPE.

[Teproz CBOOOAHBIX 37€KTPUYECKUX KOJIeOaHUH.

BbIHY>XeHHbIe KOie0aHMsl.

[TepemMeHHBIN 3/1€KTPUUECKUN TOK.

[elicTBytoIMe 3HaUeHHsI CHJIbI TOKA W HarpsDKeHWs. KoH/IeHcaTop W KaTyllKa B IIerH
TlepeMeHHOT'0 TOKa.

AKTHBHOE COTIPOTHB/IeHHe. DJIeKTPUIeCKHU pe30HaHC.

[TpuHLWMI leiicTBUs 3eKTporeHepaTopa. TpaHcdopmaTtop.

[MpousBoacTBO,  Tepefaya U noTpebseHWe  37eKTposHepruu.  [IpobieMbl
3HeprocOepeskeHusl.

TexHuKa 6€30MacHOCTH B 0OpaI|eHHH C 3/IEKTPUUECKUM TOKOM.

DJIeKTPOMarHUTHOE TIOJIe ¥ 3/IeKTPOMAarHUTHbIE BOJTHBI.

CKOpOCTb /IeKTPOMAarHUTHBIX BOJIH.

[TpyHLMITE paIMOCBS3U U TeJleBHeHNs1. VI3mydeHue 3/1eKTPOMarHUTHBIX BOJIH.

Pazgen 5. OnTHKa

1.

SUAWN

2 oo

12.

CaeToBbBI€E JIyUH.

3aKOH OTpakKeHUsl U TIPeJIOM/IeHUsI CBeTa.

[ToHOe BHyTpeHHee OoTpakeHUe.

ITpusma.

dopMyia TOHKOW JTUH3HI.

[MTonyueHune n3obpakeHUsI C MOMOIIBIO MMH3bL. OnTryeckue rpubopsl. Paspernatorrias
CIOCOOHOCTh ONMTUYECKUX TIPHOOPOB.

TeryioBoe uU3nyueHue.

[MocrostnHas [1nanka. Porosddekr.

YpaBHeHue DliHILITeHA A7151 poTo3ddekra. POTOHBI.

. TexHuueckre yCTpPOWCTBa, OCHOBaHHble Ha MCMOb30BaHUM (PoTodddekta. CTpoeHue

dTOMa: IJ/IaHETAPHasd MOJeJ/ib U MO eJlb Bopa.

. [lornomenune n ucnyckanve cseta atoMoM. KBanrtoBanue sHepruu. IlpuHiun gencreys

Y WCII0JIb30BaHUe Jyiasepa.
KsantoBeie nocrysatel bopa. Mogens atoma Bogopoza 1o bopy.

Pa3pen 6. KBantoBas ¢pusuka

1.

2
3.
4.
5

TennoBoe usnyyeHue.

[ToctosiHHas [1naHka.

®oto3dPexT.

YpaBHeHue DiiHILTelHA /151 hoTo3ddeKTa.
@DOTOHBI.
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9.

10.

11.
12.

TexHuYecKre yCTPONCTBA, OCHOBaHHble Ha UCMOJb30BaHUM (GoTo3(PdekTa. CTpoeHue
aToMa: IjlaHeTapHasi MoZiesib U Mo/jiesib bopa.

[MornoieHue U UCyckaHue cBeTa aToMoM. KBaHTOBaHue 3Hepruu. [IpuHLUN AelCTBUs
Y UCII0/Ib30BaHMe J1a3epa.

KsanroBeie nioctynatel bopa. Mogens atoma Bogopoza 1o bopy. Metogs!l perucrpauyu
3/IeMeHTapHbIX YaCTHLI.

PaguoakTriBHbIE TIpeBpallleHuUs.

3aKOH pa/IMOAaKTUBHOTO pacraja U ero CTaTUCTUYeCKud xapaktep. IIpoToHHO-
HEUTpPOHHAasi MOZie/Tb CTPOEHUsI aTOMHOTO siipa.

HedekT Macc v 3Heprusi CBsi3W HYKJIOHOB B siJipe.

SlnepHble peakLMy. DHepPreTUUeCKUil BbIXOJ, /IepHBIX PeakIvil.

Pa3zgen 7. Ctpoenue u 3Bomonus BecesreHHou.

1.

2
3.
4.
5)

Oddekr Jomnnepa 1 obHapy>keHUe «pa3beraHus» rajJakTHK.
bonboii B3pbIB.

Bo3MoskHBIe ClieHapyy 5BO/MIOLMY BeeneHHON.

OBOJIIOLIUS U SHEPrUsl TOPEeHUs 3Be3],.

TepMosiZiepHbIi CUHTES.

TunoBbie pPdcCueTHbIE 3d/Jd4YH K 3K3dMeHY

1.

2.

10.

11

12.

13.
14.

15.

Wmeetcs 4 r pasrioakTUBHOTO KobanbTa. CKOBKO TpaMMOB KobanbTa pacrnaziercs 3a 216
CyT, eC/I1 ero repyo/ rosypacrazga 72 cyT?

KakoBo MpaBu/IO CMeIlleHHs TPy a-pacriage? B kakoe sijpo mpeBpaijaeTcsi TOpui ™
TIpU TPeX M0C/iej0BaTeIbHbIX O-pacrajax?

Kakasi 5Heprusi BeIZIe/IUTCS TPy 00pa30BaHuM sifipa atoma :*# 13 cBOOOJHBIX HYK/IOHOB,
ec/iM Macchl okost m,=1,00728 a. e. M., m, = 1,00866 a. e. M., m, = 3,01602 a. e. m.?
MougHocts niepBor B mupe coBetckor ADC 5000 kBt nipu KII[I 17%. Cuurasd, uto npu
KaXJOM akTe pacraza B peakrope Bbigensercas 200 MsB sHepruum, orpefenuTb
pacxoz »°U B CyTKH.

Nmeetcd 8 Kr paguoakTUBHOIO Lie3us. OnpezennTb MacCy HepacliaBLIerocs Lje3us 1ocje
135 s1eT pafi0aKTUBHOIO pacriajia, eciau ero rnepuoz rnoaypacnaza 27 jert.

KakoBo mpaBuno cwmemjenusi npu [(-pacnage? Kakoil wu3otom obpasyercs w3
Pa/In0AaKTUBHOTO U30TOMA - TI0C/Ie UeThIPEX MOC/Ie/I0BaTe/TbHBIX [3-pacrafoB?

Ckonbko siiep aTtoMoB °U I0/DKHO AeUThCa B 1 €, UTOOBI MOIIHOCTH SIZIEPHOTO
peakTopa Oblia paBHa 3 BT?

Hammicate Hepoctatomye o0003HaueHUss B C/eAYIOUMX  sSAEPHBIX  PeaKIUsX:
?+ 42He - 105]?) + 1oIl 21H + Y~ ? + 1oIl 94Be + 42He -7 + 1oIl
2713Al ty-— 2311Na + ? 4119K + ? - 4420CH + 11I‘I 5525Ma + 11I‘I —’SSQGFE + ?
6530211 + 1()Il -7+ 42He 1471\I + 111‘1 -7+ 10[1 ?+ 11I‘I nd 2412Mg + 42He

Orpefie/IUTe SHepreTUUYeCKHiA BBIXO/, A/1epHOI peakimn ;Li’+ H2=4Be’+(nl.

B kakoe siipo mpeBpairjaeTcst Topuii 29 Th mipu Tpex moc/efoBaTebHbIX A-pacrazax?

. OnpeiesTUTh SHEpPreTUUeCKUi BbIX0/ sifepHoi peakiuu 4, N +1) H - 1% C +% He , eciiu

SHeprus CBsi3u y szep aszota 115,6 MsB, yrnepoga - 92,2 M3B, renug -28,3 M3B.
KakoBa kpacHasi rpanuiia ¢poro3ddekra Assi antoMUHUS, ecid paboTa BbIX0/a 371eKTPoHa
paBHa 6 109[xk?

OnpefenuTtb SHEPTHI0, MacCy U UMITYJ/IbC (DOTOHA, AJIMHA BOJHBI KOTOpOro 500 HM.
PaboTta BbIXOJA 3/1eKTpOHA M3 1ie3usi paBHa 3+ 107° [k, HaliguTe AJMHY BOJIHBI
Tna/laroliero Ha MoBepXHOCTh Lie3usi CBeTa, eC/Ii CKOPOCTh  (hOT03/1eKTPOHOB paBHa 0,6 -
106 m/c.

Kanwmii ocBemiaroT (hro/1eTOBBIM CBETOM C yiiHOM BosHbI 0,42 MkM. Pabora BbIxoza ayist
Kaims 2 3B.

A) Haiiyre KMHETUUECKYIO SHEPTHI0 BLIDBAHHBIX 37IEKTPOHOB.

b) *HatiguTte ckopocTb (POTO3/IEKTPOHOB.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Halitu ckopocTh M3MeHeHMs] MarHMUTHOTO MOTokKa B cojieHouge u3 2000 BUTKOB IpHU
B030yxeHuu B HEM D/JC unaykuuu 120 B.

CKOJIBKO BUTKOB [JOJ/DKHA COZlepyKaTh KaTylllKa C IUIOLaJbl0 IornepeyHoro ceyeHus 50
cm?, uToOBI TIPU W3MEHeHUU MarHuTHOW uHAyKiuu ot 0,2 no 0,3 Tn B TeueHue 4 McC B
Hel Bo30yxzaanace 3/1C 10 B?

Havitu 3C wHAYKUMM B TIPOBOJHMKE C [JAMHOM aKTUBHOM uyactu 0,25 M,
repeMeLIarIeMcsl B OJJHOPOJHOM MarHMTHOM MoJjie UHAyKiuer 8 MTJ1 co CKOpOCThIO 5
m/c riof, yriiom 30°K BEKTOPY MarHUTHOM MHZYKIUH.

KakoBo corpoTuBneHue KoHAeHcaTopa €MKOCTbIO 4 MK® B 1ensx C 4YacTOTOMU
riepemeHHOro toka 50 'y u 400 I'y?

KakoBO MHyKTHMBHOe COINpPOTUB/IEHUE KaTYLUKU C MHAYKTUBHOCTBIO 0,2 I'H npu yactoTe
50 'y m 400 I'y?

O6MoTKa peocTara cornpoTuBieHreM 84 OM BbINO/HEHA W3 HUKEJTMHOBOW TIPOBOJIOKU C
TUIOLIA B0 TTOTIepeyHoro ceueHust 1 Mmm?. KakoBa /yiiHa MPOBOIOKHU?

Ornpezesiire IJIOTHOCTb TOKA, IIPOTEKAOL[ero I10 KOHCTAHTAHOBOMY IIPOBOJHUKY
JJIMHOM 5 M, NIpY HanpsbkeHuu 12 B.

MepHbIM NIPOBOZ, AJIMHOU 5 KM MMeeT conpoTusieHre 12 Om. Onpegenvre MacCcy Meay,
HeoOXOIUMOM /IJIsl er0 U3rOTOBJIEHHUS.

KakoBa HanpspkEHHOCTD IO/ B a/TFOMUHUEBOM MPOBOJHUKE ceueHue 1,4 MM?IpU Cusie
ToKa 1 A?

Kabenmb coCTOMT W3 [ABYX CTa/JbHBIX >KWA IUIOMIA/bI0 TorepeyHoro ceuenus 0,6
MM?Ka>KZiast ¥ UeThIPEX MeJHbIX >KUJI TUIOLIA/[bI0 TToriepeuHoro ceuenus 0,85 MM? Kaxkzasi.
KakoBo nasieHre HarpskeHUsT Ha KaKJoM KuiomeTpe Kabers ripu cusie Toka 0,1 A?
Kakue conpoTyB/ieHrsi MOXKHO I10/IyUWThb, UMesl TPU pe3ucTopa 1o 6 kOm?

K ncrounuky ¢ 3/IC 12 B 1 BHyTpeHHUM conpoTuseHreM 1 Om MOJK/IIOUéH peocTar,
cornpoTtrB/ieHre Kotoporo 5 Om. HaliTu cuy ToKa B Lielu M HamnpspKeHUe Ha 3aKUMax
VICTOYHMKA TOKa.

B npoBogHuke conpotusieHrdeM 2 OM, TOAK/IIOUEHHOM K asemeHTty ¢ OC 1,1 B, cuna
TOoKa paBHa 0,5 A. KakoBa cusia TOKa IIpyU KOPOTKOM 3aMbIKaHWY 3/1eMeHTa?

Havitu BHyTpeHHee conpoTtuBienre U 3/1C MCTOUHMKA TOKa, ec/v npu cusie Toka 30 A
MOIIIHOCTb BO BHelIHel Lenu paBHa 180 Br, a npu custe Toka 10 A 3Ta MOLJHOCTh paBHa
100 Br.

[Ipy muTaHWM aMIIOUKW OT 3jieMeHTa 1,5 B cuna Toka B 1jenu paBHa 0,2 A. Haiitu
paboTy CTOPOHHUX CHJI B 3/ileMeHTe 3a 1 MUH.

®EJEPAJTBHOE 'OCYJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJ/IbHOE YUYPEXJEHUE BBICIIIET O OBPA3OBAHNS
«CAHKT-IIETEPBYPI'CKUI I'OCYIAPCTBEHHBI D KOHOMUWYECKUI
YHUBEPCUTET»
®OU/IUAJI B I'. KU3J/ISIPE

JK3aMeHaMOHHBIN 0uteT Ne 1 | CocTaB/ieH B COOTBETCTBUH C

PaccMotpeHo 1 0fj006peHo Ha
3ace/JaHUH I[UKTIOBOM

KOMHUCCHU
006111e00pa30BaTeTbHBIX
JVCLIUTIINH

ITpotokon Ne ____ ot
IIpencenarens

T.

10 JUCIIMIL/THHE:
«Dusuka»

I'ocypapcTBeHHBIMUA
TpeOOBaHUAMU K MUHUMYMY
CoJiepKaHus U ypPOBHIO
MOATrOTOBKY BBIMTYCKHUKA T10
crietansHOCTH 09.02.08
WNurennekryanbHble
HHTeIDYDOBaHHbIe CUCTEMBI
3am. gupekropa o YMP
I'ampkubyTaesa C.P.
20__r.

« »
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1. Bormpoc u3 nepeyHsi BOIPOCOB
2. Bomnpoc 13 nepeuHs BOIPOCOB
3. 3azaHue U3 TiepeyHs 3a/jaHui

[MpenogaBatens: M.M. OmapoBa

KpuTepun onjeHKH: 3K3aMeH

«O1mmuHo»: CTyeHT oOHapy)KMBaeT YCBOEHHe BCero oObeMa MpOrpaMMHOI0 MaTepHasa, He
JIoTlyCKaeT OLIMOOK TIpM 3aricu OTBeTa, paboTa, BBITIOJHEHa TIOJHOCThIO 6e3 OmHUOOK U
He/[0YeTOB.

«Xopomo» CTyeHT 0O0Hapy)KHBaeT 3HaHWe MaTepuasa, He /I0MyCKaeT Cephe3HbIX OIIMOO0K TpU
3amKCH OTBeTa, NpY Ha/IMuMu B paboTte He Gosiee 0fHOM Herpy0Oi OIIMOKY ¥ OJJHOTO HeZloueTa.
«Y poBnerBoputTebHO» CTy/IeHT 00HApY>KUBaeT OCBOEHHEe OCHOBHOTO Marepuana Ha 70-80%,
JIOTTyCTH/T He Gosiee ofiHOM rpy0o# OIMOKY U IBYX He0UeTOB, He Oojiee 0iHOM Tpy0OOI U OHOMH
Herpy0Ooii ommbky, He Oosee Tpex HerpyObIX OIIMOOK, OfHON Herpy0Ood OmIMOKKM M Tpex
He/I0UeTOB, TIPY HAJTMUWH UETHIPEX-TIATH HEeJJOUETOB.

«Hey10B/1€TBOPUTE/IHLHO» Y CTY/IEHTa UMEIOTCS OMpe/ie/IeHHbIe MPe/iCTaB/IeHNst 00 H3yUeHHOM
MaTepHaJie, HO 00JIbIlIasi YaCTh MPOrPaMMHOI0 MaTepuasa UM He yCBOeHa; CTaBUTCS, €C/TU YUCIIO
OIIMOOK ¥ HEJJ0UEeTOB MPEBBICUIO0 HOPMY /il OLIEHKH «YZOBJIE€TBOPUTEILHO» W/IM TIPAaBUIBHO
BBITIOJTHEHO MeHee 2/3 Bceil paboThl.

[IpeniogaBarens Omaposa M.M
(Toarmch)

4. OCOBEHHOCTH OCBOEHUA AN CHUIIVINHBI /11 THBAJ/IM/IOB
nJimn C OrPAHMYEHHBIMUA BO3MOXXHOCTAMUAN

ApanTUpOBaHHBIE OIIEHOUHBblE MaTepuaibl COZep)KaTtcs B azgantupoBaHHou OITOIL.
OOyueHne 00ydarolMXCs C OTPaHUUYEHHBIMH BO3MOXXHOCTSIMU 3/7I0POBbsI TIPM HEOOXOUMOCTH
OCYIIEeCTB/IIETCS Ha OCHOBe aZanTHpPOBAaHHOM paboueli TIpOrpaMMbl C HCIIO/Ib30BaHUEM
CrelMaNbHbIX METO/I0B OOyueHWs M JUJAKTUUeCKUX MAaTepUasioB, COCTAB/IEHHBIX C yYeTOM
0COOEHHOCTEH TICUXO(PU3UUECKOTO Pa3BUTHS, WHAWBUYaAJbHBIX BO3MOXXHOCTEH W COCTOSTHHS
3/10POBbsI TaKUX 00yuaromuxcst (00yvaroIierocs).

CamocTosiTeibHasi paboTa 00yUaroIuxcsi C OrpaHUUEeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI U
WHBA/IM/IOB MTO3BOJISIET CBOEBPEMEHHO BbISIBUTh 3aTPY/HEHUSI U OTCTAaBaHHE U BHECTH KOPPEKTUBbI
B yueOHYI0 /lesiTe/IbHOCTh. KOHKpeTHbIe (hOpMbI U BU/bl CAMOCTOSATE/TLHON paboThl 00YUaOIIMXCSI
JMI] C OrpPaHWUEHHBIMH BO3MOXXHOCTSIMA 3/I0POBbSi Y WHBAJUJOB YCTAHAB/IUBAOTCS
niperiofiaBaTesieM. Bpibop ¢opM W BUAOB CaMOCTOSTENbHOM paboThl, 00yuaromumxcs C
OrPaHUYEHHBIMM BO3MOXHOCTSIMU 37[I0POBbSI M WHBA/IM/IOB OCYIIECTB/ISIETCS C Y4YETOM UX
crocoOHOCTel, 0COOEHHOCTeN BOCIPUSATHS W TOTOBHOCTH K OCBOEHHMIO YyueOHOro Marepuasia.
@®opMbl  CaMOCTOSITE/IbHOH ~ pabOThl  yCTAHAB/IMBAIOTCA C  Y4YeTOM  MH/MBHYaJbHBIX
TICUXO(PU3UUECKHUX 0COOeHHOCTeH (YCTHO, MMChbMEHHO Ha Oymare Wi Ha KOMITbIOTEpe, B (hopme
TECTUPOBAHUS, 3I€KTPOHHBIX TPEHAXKEPOB U T.I1.).

OcHOBHBIE ()OPMBI MPe/ICTaB/IEHUS OL[eHOUHBIX CPEZICTB — B TleUaTHOH opMe umu B hopme
3JIEKTPOHHOTO [JJOKyMeHTa. [[isi oOyuarommxcss C HapyIIeHWUsSIMH 3DeHHs T1pe/lyCMaTpHUBaeTCs
BO3MOJKHOCTh TIPOBEZIEHUSI TEKYIIIero W TMPOMEXYTOUHOTO KOHTpPOJiI B YCTHOU Qopme. s
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O6y‘—la}OH.[I/IXCH C HapYyLUI€eHUAMU C/1yXad IpeayCMaTpyUBaAe€TCA BO3MOXXHOCTL TIPOBej€HHSA TEKYILEro

" TIPOMEXXYTOUYHOI'O KOHTPOJIA B MMCEMEHHOM (bopMe.

Tabnuia 4.1. - Kateropuu obyuaroiuxcsi ¢ OB3, criocobbl BOCIIPUATHS UMM MH(DOPMAI[UU U

MeTOJbI UX 06yquI/IH.

Kareropuu oOyvaroumuxcs 10 MeTtoib1 00yueHust
HO30JIOTUSIM
C Cnerble. AyouanbHo-KuHecmemuueckue, — TIpelyCMaTpUBAIOLI[He
HapyteHusimu | Crioco6 MOCTyIUIeHWe yueOHOW WH(GOPMAaLUM  TIOCPE/ICTBOM
3peHus BOCTIPUSITUS CJTyXa ¥ OCSI3aHUS.
uH(pOpMaLu: MoryT MCHo/Ib30BaThCS TIPU YCJIOBUHM, UTO BU3yasibHast
ocsi3aTebHO- uHpopMmanysi OyZeT afanTUpOBaHa i JIAL  C
CJTyXOBOM HapYLIeHUSIMU 3DEHHUS:
CnaboBusinue. | 6U3ya/1bHO-KUHeCmemuyecKkue, rpejrosaratolye
Cnioco6 repeziauy W BOCIIpUsSTHE yueOHON WHGbOpPMAalUK TIpH
BOCTIPUSITUS TIOMOILY 3PEHUST ¥ OCSI3aHUS;
UHpOpPMALWH: ayano-BU3yasbHble, OCHOBAHHbIEe Ha TIpe/CTaBieHHe
3pUTE/IbHO- yueOHOM WH(OpMAI[UH, TIPU KOTOPBIX 3a/leliCTBOBAHO
oCs13aTeIbHO- 3pUTeNbHOE U CITyXOBO€E BOCIIPUSITHE;
CJTyXOBOM ayouo-eusyanibHO-KUHecmemuuecKkue,  0a3upyOLIHeCs
Ha Mpe/iCTaB/eHUH WHGOpPMAaIK, KOTOpasi TOCTyIaeT
10 3pUTENBHOMY, CJIYXOBOMY U  OCs3aTe/lbHOMY
KaHasiaM BOCITPUSITHE.
C Cnyxue. 8U3YA/IbHO-KUHeCmemuueckue, ripeJriosararorye
HapymeHusmu | Crioco6 niepesiauy ¥ BOCTpusiTie yuyeOHOW WHQOpManuu Tipu
ctyxa BOCIIPUSITUS TIOMOIIIY 3PEeHUsI U OCSI3aHMSI.
uHpOpMaLu: MoryT MCrosb30BaThCs TIPU YCIOBUH, UTO ayJuasibHast
3pUTE/TBHO- uHpopmanysi OyZeT ajanTUpOBaHa i AL C
ocsi3aTesIbHbIN HapyILIeHUSIMU CITyXa:
Cnabocabimary | ayouo-eusyaibHble, OCHOBaHHble Ha IIpe/iCTaB/ieHHe
ve. yueOHOM WH(OpMAI[UK, TIPU KOTOPBIX 3a/leliCTBOBAHO
Cnioco6 3pUTeNbHOE U CITyXOBO€E BOCIIPUSITHE;
BOCTIPUSITUS ayouanbHO-KUHeCcmemuueckue,  TIpelyCMaTPHBAIOLIVe
UHpOpPMaLWH: TOCTyT/IeHne y4yeOHOW WHQOpPMAI[UM  OCPe/ICTBOM
3pUTE/TBHO- CJlyXa U OCSI3aHUS;
ocsi3aTelbHO- ayouo-eusyanbHO-KUHecmemuueckue,  0a3upyOLIHecs
CJTyXOBOM Ha Tpe/iCTaB/JieHuH WH(GOpMAaIM, KOTOpasi TOCTyTaeT
10 3pUTENbHOMY, CJIYXOBOMY U  OCsi3aTe/lbHOMY
KaHasilaM BOCITDUSITHE.
C Crioco6 - 8U3YA/IbHO-KUHeCcmemuueckKue;,
HapYIIEeHUSIMA | BOCTIPUSTUS - aydUO-6U3YANBHDIE;
OIIOpHO- HH(ODMALYH: - ayoua/nbHO-KUHecmemuuecKue;
[IBUTATEIbHOT | 3pUTEJIbHO-
0 anmapara OCS3aTeIEHO- - ayOuo-8u3yaabHO-KUHecmemuueckue.
CTyXOBOMU
Tabmnwiia 4.2. — Crioco0Obl afjanTaiiii 00pa3oBaTeIbHbIX PeCypPCOB.
YcnoeHble 0603HaueHus:
«+» —o0bpa3oBaresibHBIN pecypc, He TpeOYIOIIMH afanTaliy;
«A®» — ajanTUpoBaHHBIM (hopMaT K OCOOEHHOCTsSM TMpueMa-Tiepeiaud HWHGOPMAaLUH

oOyuatomuxcst uHBanMzAoB 1yt ¢ OB3 gopmaT o6pa3oBaTesibHOrO pecypca, B TOM UHCJIe C
WCII0JIb30BaHKWeM CITeLIMa/IbHbIX TEXHUUEeCKHUX CpPe/iCTB;
«AD»— anbTepHATUBHbBIM KBMBAJIEHT MCI0J/Ib3yeMOro pecypca
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Kareropun OOpa3oBaTe/IbHbIE PeCypChI
00yuarommxcs 10 J/IeKTPOHHbIE IleyaTHbIE
HO030/I0rMAM MyJabTUMrpauueckue [@yauo TEeKCTOBbIE,
efua 3/IeKTPOHHbIE
aHa/I0TH
MeyaTHbIX
M3 JaHHH
C Cnernbie  |AD AD (Hanmpumep,+ AD (Hampumep,AD
HapyLIeH! co3paHue ayIuo (Hampumep,
SIMU MaTepHaTbHOU OTHMCaHUe) reyaTHBIN
3peHust Mo/lenu MaTepua,
rpacryeckoro BBITIOJTHEHHbI
o0BeKTa i pesibepHO-
(3Dmogenn) TOUEUHBIM
mpugtom JI.
bpaiinist)
Cnabopuzasg|Ad AD + AD AD
1ive
C ['nyxue |AD® + AD + +
HapylLIeH! (Hampumep,
SIMU CTyXa TEeKCTOBOE
orucaHue,
CUTIEepPCChLT
)
Cnabocnbl |AD + AD + +
Iiamiue
C HapylLLUeHUsMU+ + + + +
OTIOPHO-
TBUTATe/TbHOTO
anmnapara

Tabsuia 4.3. - o

Mbl KOHTPOJISI Y OLIEHKHM pe3yJ/ibTaToB 00yueHUs MHBa/IKMZOB U jinl] ¢ OB3

Kareropuu
o0yuarommxcs
110 HO30JIOTHSAM

dopMa KOHTPOJISI U OLIeHKH Pe3y/IbTaTOB 00yJeHusI

C HapylieHUsIMU
3peHus

YCmMHas  npogepka:  JWACKYCCUM, TPEHWHTH, KpYI/ble  CTOJBbl,
cobece/ioBaHus, yCTHBIE KOJIJIOKBUYMBI U . ;

- C UCnonb308aHueM Komnblomepa Uu cneyuanbHo2o I1O: pabota c
3/IEKTPOHHBIMHU 00pa3oBaTe/TbHBIMM peCcypcaMu, TeCTUPOBaHUe, pedeparsl,
KYPCOBbIE TPOEKThI, JUCTAaHLIMOHHbIe ()OPMBI, €C/IM T03BOJISIET OCTPOTa
3peHust - rpaduyeckrie paboThl U Ip.

C HapylieHusIMU
cyxa

NUCbMEHHAsi  Npoeepka:  KOHTPOJIbHble,  rpaduueckue  paboThI,
TeCTUpOBaHuWe, JOMalllHWe 3a/laHMsl, 3CCe, IMUCbMEeHHbIe KOJUIOKBUYMBI,
OTYeTHI U JIP.;

- C ucnonb3oeaHueM Komnblomepa u cneyuanbHoeo I1O: pabora c
3/IeKTPOHHBIMU 00pa3oBaTe/lbHBIMU pecypcaMu, TeCTUpOBaHUe, pedepartsl,
KYPCOBBI€ TIPOEKThI, rpaduueckrie paboThl, AUCTAHLMOHHBIE (HOPMBI U JIp.
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C HapylmieHUusaMU - NUCbMEHHAsA npoeepkd, C UCno/ib30o8dHuem Cneyud/lbHblX MexHuU4eCckKux

OIIOpHO- cpedcmg (anbTepHAaTUBHBIX CPe/ICTBA BBOJA, YIIPaB/ieHUsI KOMITLIOTEPOM U
ABUIaTEIbHOTO IIp.): KOHTpOJIbHBIE, Tpaduueckue pabOThI, TECTUPOBaHWe, AOMalllHHe
ariapara 3a/laHusl, 3CCe, MMCbMEeHHbIe KO/UIOKBUYMBbI, OTUeTHI U Ip.;

-yCmHasi npoeepka, C UCNO/Ab308AHUEM CNeyudabHblX MexHU4eCcKux
cpedcmg  (CpefiCTB KOMMYHHUKALIUN): [AWCKYCCHUU, TPEHUHTH, KpYTJibie
cTobl, cobece/[oOBaHMs, YCTHBIE KOJVIOKBUYMBI U Ip.;

- C UCN0/b308aHUEM KOMNblomepa u cneyudibHo20 T10 (ambTepHaTUBHBIX
CPeACTB BBOJIa W yIpaBJeHWs KOMITBIOTEPOM U [p.): pabora c
3/IEKTPOHHBIMH 00pa30BaTebHBIMHM pPeCypcaMu, TeCTUPOBaHUe, pedeparsl,
KypCOBBIe TIPOEKThbI, rpaduyeckrie pabOThI, AMCTAHIIMOHHbIE (OPMBI -
MpeArouTHUTe/IbHee 00yJarolUMCs, OTPaHUUYeHHBIM B Iepe/IBIKeHUH U JP.

4.1. 3ajjaHus /sl TEKYIEro KOHTPOJIsI I/Isi HHBA/IU/J0B U JIUL C OTPaHUYEeHHBIMHU
BO3MO)KHOCTAMH
Texywuli KOHMPOAb U NPOMENCYMOUHAss ammecmayusi 00yUaroIIUXCsi UHBA/IUAOB U JIUL] C
OB3 ocyujecTtBiasieTcs C  MCIIO/b30BaHMEM  OLIEHOUHBIX CpejCTB, aJalTHUPOBaHHBIX K
OrpaHUYEHUSIM WX 37I0POBbSI W BOCIPUATHS WH(MOPMAI[MM, B TOM YHC/Ie C HCIO/JIb30BaHUEM
CrieLMabHbIX TEXHUUECKUX CPeZICTB.
Texywuli KOHmMpo/b ycneeaemocmu 0715 0byuarowjuxcsi uHeanudos u auy ¢ OB3 HarpaB/ieH
Ha CBOEBPEMEHHOe BbISIBJIeHHe 3aTPYAHEeHUH U OTCTaBaHUsS B 00yUYeHUH U BHECEHUsI KODPEKTHUBOB
B yueOHYIO [1esSTe/TbHOCTh. BO3MOXXHO OCYIIIeCTB/IeEHHe BXOJHOTO KOHTPOJIS /I/Is1 OTIPe/Ie/IeHUsT eT0
crioco6HOCTel, 0cOOeHHOCTel BOCTIPUSTHS ¥ TOTOBHOCTH K OCBOEHHIO yueOHOTr0 MaTepuara.

4.2. 3apaHus AJ1A NPOMEXYTOYHOM aTTecTaliu [jisi UHBA/IM/I0B U JIUI] C OTPAaHUYeHHBIMHU
BO3MO)KHOCTAAMH

dopma npomexcymouHoli ammecmayuu yCTaHABIUBAeTCs C YUeTOM WH/WBUIYaTbHBIX
ncuxodu3nueckux ocobeHHocTel (YCTHO, MMUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B
dbopme TecTUpoBaHMS W T.M.). I[Ipy HEOOXOJUMOCTH OOYyUarOIIUMCSI TIPeJOCTaBJISETCS
JIOTIONTHUTeTbHOEe BpeMst /1/1sl IOTOTOBKY OTBeTa.

IIpomesicymounas ammecmayusi, IpA He0OXOJUMOCTH, MOKET TIPOBOJIUTHCS B HECKOJIBKO
yTarnoB. [Ijisi 3TOro0 peKOMeHIyeTCs WCII0/Ib30BaTb PYOEXHBIH KOHTPOJIb, KOTOPBIA SIB/ISETCS
KOHTPOJIbHOM TOYKOM T0 3aBeplLUeHWI0 U3yueHHs pas3fesia WIM TeMbl [AWCLUTIIMHBI,
MeX/IUCLIMITZIMHAPHOTO KypCa, MPAaKTUK U ee pa3/ie/ioB C Lie/ibl0 OLleHWBaHUS YPOBHSI OCBOEHUSI
MIPOrpaMMHOTO MaTepHasia. @OpMbI U CPOK TIPOBe/IeHHs] PyOe)KHOT'O0 KOHTDOJIS OTIPejleIsioTCs
riperiofiaBaTesieM (MacTepoM TPOW3BO/ICTBEHHOTO O0OyYeHHs)) C Y4eTOM WHAWBUYaTbHBIX
Ncuxopu3nuecKux 0cobeHHOCTel 00yJaroIXCs.
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