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Jlucer akTyanu3anuu padodeii mporpaMmbl
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yueGHOM TO/y Ha 3aceqaHuu Kadenpsl Du3uKH

0L0r. Ne £
M.B. ApkyJc

[Tporokon ot €4
3aB. xadeapoit

PaGouast porpamma repecmMoTpena, obeyxkaeHa 1 og00pena s peannsanny B 2021 - 2022
yueGHOM Toy Ha 3acefaHnuu kapenpsl DU3UKH

¥

[Tporoxomor 20 r. Ne

3aB. xadeapoi M.B. Apkysunc

PaGouast mporpamMMa IMepecMoTpera, 00cyxk/IeHa 1 o00pena i peammsanun B 2022 - 2023
yueGHOM To/y Ha 3acetaHuu Kapeapsl Pu3uKu

[TpoTtokom oT ___ 20 1. Ne

3aB. xadenpoi M.B. Apkyiuc

PaGouast IporpaMma IepecMoTpena, o6cy KIeHa 1 0100pena uts peanusanyy B 2023 - 2024
yueGHOM TO/y Ha 3acetaHuu Kadenpsl Du3nKu

[Tporokomor __ 20 . Ne

3aB. xadeapoi M.B. Apkyiuc




1 Ilestu oCBOEHUSA JUCLUIIUHBI (MO/Y/Is)

Llesnbio ocBOeHMs AMCLUTUIMHBI «DuU3vKa» sBisieTcss (hopMUpOBaHHE y 00YYaroIuxcst
aZleKBaTHOM COBPEMEHHOMY YDOBHIO 3HaHMM Hay4yHOM KapTHHBI MHpa, a TaKXe pa3BUTHe
CTIOCOOHOCTM TIPUMEHSITb OCHOBHBIE TIOJIO’KEHUS, 3aKOHbI U MeTOAbl KIaCCUUeCKOW U
COBpeMEeHHOW (PU3MKK M COOTBETCTBYIOL[UHM (DH3UKO-MaTeMaTUUeCKW ammapar [Jis pellieHust
TEOPeTUUeCKUX, TPUKAAJHBIX W  TMpPaKTUYeCKWX  3a/lay, BO3HUKAWOIIUX B  XOje
rpodeccruoHaILHOU 1esaTe/IbHOCTH.

2 MecTo quciiumuiMHbl (MOJyJ/is1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI

OucuuruivHa ®u3nka BXOAWUT B 0a30ByI0 YacTh yuyeOHOro raHa oOpa3oBaTesibHOMU
[IpOrpaMMBl.

Onsg  v3ydyeHUs  AUCLUIVIMHBL  HeoOXOAWMBbI  3HaHUS  (YMeHUs,  BJa/ieHUs),
c(opMHUpOBaHHbIE B pe3yJbTaTe U3yUYeHHUsl JUCLIUTIINH/ TPaKTUK:

dusvka, Marematuka, Xwumuss u HWHPopMatMka B 0oOBEMe  cpeznHel
ob1rieobpa3oBaTeibHOM IKOJIbI

3HaHus (yMeHUsi, BaJieHus1), TIOyUYeHHble TIPYU U3yueHWU [JaHHOM AWUCHUIUIMHBI OyayT
HeoOXOZUMBI [jis1 U3yUeHUs AUCLIUI/TMH/TIPAaKTHK:

MaremaTuka

HauepraTenbHasi reoMeTpusi, MH)KeHepHasi 1 KOMITIbIOTepHasi rpaduka

Xumus

be3onacHOCTb Be/leHUs TOPHBIX paboT

TeopeTtrueckass MexaHUKa

PusrKa ropHbIX OPOJ

['eomexaHuika

Bbe3onacHOCTB Ku3He[eATeTbHOCTH

Mertponorus, cTaHapTy3anus U cepTudUKalus B TOPHOM Jesie

IMpuknagHast MexaHuKa

CorpoTyB/ieHHe MaTepuanoB

CtpouresibHast Te0TeXHOJIOTUs

3 KomnereHjuu o0yyamwierocs, GopMupyemMbie B pe3y/bTaTe 0CBOEHH

AVCLUIVIMHBI (MO/y/151) M T/IAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbTaTe 0CBOeHMsI AWUCHMIVIMHBI (MoAysisi) «Pu3rka» 00yuaroIuics [[O/DKeH
obmagaTh caefyrMMH KOMITeTeHIUSMHU:

CTpyKTYpHBIH [TnanupyemMble pe3y/abTaTbl 00yUYeHUs
3/1eMeHT
KOMIETeHIUU

OK-1  crocoGHOCTBIO K aOCTPAaKTHOMY MBIIIJIEHUIO, aHATU3Y, CHHTE3y

3HaTb [ OCHOBHBI€E 3aKOHbBI (PU3HKY;

[ cyieiCcTBUSI U3 3TUX 3aKOHOB;

[ ¢pr3HUeCcKyo CyLIHOCTb SIBJIEHUM U TIPOL[ECCOB, MPOUCXOSIINX B
NIpUPOJE;

[ dbu3MKO-MaTeMaTHUeCKUN arrapar, TPUMEeHSTFOLUNCS [I7Is1 OTTMCAHUST
3aKOHOB (DU3UKUY;

[ MeTopbl aHanM3a U MOIe/TMPOBaHUS CJIOXKHBIX (PU3UUeCKUX MPOLIeCCOB;
[ MeTOZbI ¥ IOAXO/bI K TEOPETUYECKOMY U SKCTIePUMEHTAa/IbHOMY
WCCIe/J0BaHUI0, IPUMeHsieMble B (pU3MKe U pacrpoCTpaHsoLrecs Ha
Iapyrue o0acTy 3HAHUHN




YMmeTb

[ 0OBACHATH (BBISIB/IATH M CTPOWUTD) TUITHUHBIE (hU3UUECKHe MOJETH ISt
OMMCaHUs PeasibHbIX MPOL[eCCOB,

[ BBIOMpaATh METO/IbI UCC/IEIOBAHMUS, C TIOMOIIIbIO TTPUOOPOB;

[ mesaTh 0O00CHOBaHHBIE BBIBO/BI IT0 pe3y/bTaTaM (GHU3UUeCKUX
HCCiie/loBaHUMN

Bnagets

[ MOHATUIHBIM arrapaTom,

[ HaBBIKAMM aHa/IM3a U CUHTEe3a B UCC/Ie/]0BaTe/IbCKOM JesiTe/IbHOCTH

[ criocobamu ZIEeMOHCTPALIMK YMEHUS aHa/TU3UPOBATh TEOPUIO TIPH
pellieHuM UH)KeHepHbIX 3a/1ay;

[ MmeToZamu npoBeieHus1 HU3MUeCKUX U3MepeHUl, pacueTa BeJIMUMH,
aHasv3a Moy4YeHHbIX JJaHHbIX U HaBbIKaMU M/IaHUPOBaHUs
HCCIle/loBaTeTbCKOTrO MPOoLiecca;

[ HaBbIKaMH U METOAMKaMH 0000IIIeHHs pe3y/TbTaTOB 3KCIIePUMEeHTa/TbHOM
J1esiTeIbHOCTY;

[ criocobamy OLleHUBaHUSI 3HAUMMOCTHU Y TIPAKTHUECKOU TTPUTOJHOCTH
T0JIyUeHHBIX Pe3y/IbTaTOB;

[ BO3MO>KHOCTbIO MEXX/JUCLIUI/IMHADHOTO TIPUMeHeHus1 (pr3UuecKux
3HAHWM;

0 OCHOBHBIMU MeToJaMu (hU3MUeCKUX MCCIeJoBaHHM B MpodecCcroHaIbHOU
00/1aCcTH, TPAaKTUUECKUMH YMEHUSIMU Y HABBIKAMH MX MCIT0/Tb30BaHUS;

[ criocobaMy coBepILIeHCTBOBaHUS MPO(deCcCHOHaIbHBIX 3HAHUN U YMEeHUH
MyTeM MCI0JIb30BaHHsl BO3MOXXHOCTeM MH(POPMAIIMOHHOU Cpe/ibl.

OIIK-4

TFOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX HOBHL[I/IFI OLIEHWBAThL CTPOEHUE, XUMHUYECKUM 1

MUHepaJIbHbIA COCTaB 3eMHOM KOPbI, MOp(hoiorndyeckrie 0COOeHHOCTH 1 TeHEeTUUeCKHe THTIbI
MeCTOPOXKJeHUM TBePAbIX M0JIe3HbIX UCKOMaeMbIX TMPH PelleHrH 3a/iau 10 palOHaTbHOMY U
KOMIIJIEKCHOMY OCBOEHHIO Te0peCypCHOTr0 MOTeHI1ana Hesip

3HaTL

[ oCHOBHBIE 3aKOHBI (DU3UKHY;

[ cyieicTBUSI U3 3TUX 3aKOHOB;

[ ¢pu3nuecKyr CyIHOCTh SIBJIEHUH U TIPOLIeCCOB, TTPOMCXO/SIINX B
NIpUpPOJE;

[ dbu3MKO-MaTeMaTHUeCKUN arrapart, MPUMEeHSTFOLUNCS [7IsT OTTMCAHUST
3aKOHOB (DM3UKUY;

[ MeTo/IbI aHa/IM3a U MO/Ie/TMPOBAHUS CJIOXKHBIX (PU3MUECKUX TIPOLIeCCOB;
[ MeTO/Ibl ¥ IOAXO/IbI K TEOPETHYECKOMY U SKCIIePUMEHTa/IbHOMY
HCCJIeIOBaHUIO, TIPUMeHsieMble B (PU3KKe U PaCIIPOCTPAHSIIOLHEeCs Ha
Iapyrue 001acTy 3HAHUH

YMmeTb

0 pacnio3HaBaTh 3(deKTrBHOE pellieHre OT He3a(hHeKTUBHOTO;

[ 0OBACHATH (BBISIB/IATH M CTPOUTD) TUITUUHBIE (hU3UUECKHEe MOJEH ISt
OTIMCaHUs PeasTbHbBIX TTPOLECCOB,

[ BBIOMpaATh METO/IbI UCC/IEIOBAHMS, C TIOMOIIIbIO TPUOOPOB;

0 mpuMeHsITh (pU3rUecKre 3aKOHBI U (PU3MKO-MaTeMaTUUeCKUM anmapar B
ripoecCrOHaTLHOM JIesiTeIbHOCTU; UCTI0/b30BaTh UX Ha
MEX/UCLIUTIZTAHADHOM YDOBHE;

[ mpuobpeTaTh 3HaHUS B 00/1aCTH DU3UKH, IPUMEHHMbIE JIJ1S1 PEIIeHUsT
WH)KeHEepPHBIX 3a/1ay;

[ KOpPEKTHO BbIpa)XXaTh U aPT'yMEHTUPOBAHHO 0OOCHOBBIBATH TIOJIOXKEHHST
TpeIMeTHOM 00/1aCTH 3HAHMSI.

[ u3MepsTh (Pu3nuecKre BeJTUUUHEIL.




Bnagnets

[ HaBbIKaMM pellieHUs (pU3NUecKux 3azau;

[ HaBbIKaM¥ paboThI C IIMPOKUM KPYToM (pU3nuecKux prubopoB 1
obopy0BaHus;

[ criocobaMu IeMOHCTPALIMY YMEeHUsI aHa/Tu3UPOBaTh TEOPHIO TIPH
pelleHnY MH)KeHEepHbIX 3a/ay;

[ MeTo/1aMU TpoBe/ieHUs1 (GHU3UUeCKUX U3MepeHUl, pacueTa BeJIMUKH,
aHaJIM3a MoyuYeHHbIX JaHHbIX U HaBbIKaMU TJIaHUPOBaHUS
HCCIIeIoBaTeTbCKOTO TIPOLiecca;

[ HaBBIKaMU U MeTOMKaMH 00001IeHus pe3y/IbTaTOB SKCIIePUMEHTATbHOM
JesITeNTbHOCTH;

[ criocobamyi OLieHWBaHWSI 3HAUMMOCTHU M TTPAKTHUECKOM MPUTOHOCTH
TOJTyYeHHBIX Pe3yJ/bTaToB,;

[ BO3MOXXHOCTBIO MEX/JUCLIUIIZTMHAPHOTO MPUMeHEeHUs (PU3NUeCcKux
3HaHUY;

[ ocHOBHBIMU MeTOZaMH1 (U3NUeCKHX UCCIe[0BaHuUI B MPodecCcoHaIbHON
o6/1acTH, IPaKTUYeCKUMH YMEHUSIMU Y HaBbIKAMU UX UCII0/Tb30BaHUS;

[ mpodeccroHanbHBIM S3LIKOM B 00/1aCTH (DU3UKY;

[ cmocobaMu COBepIIieHCTBOBAHUS IMPOdeCcCHOHa/bHBIX 3HAHWUN U YMeHUH
MyTeM UCI10/1b30BaHUsI BO3MOKHOCTeN MH(OPMALIMOHHOM Cpe/ibl.




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO0111as1 TPyZA0EMKOCTh AUCLUIIIMHBI cocTa/isieT 10 3aueTHbIX eguHMI] 360 akaj. 4acoB, B TOM

qucsie:

— KOHTaKTHasi pabora — 25,9 aka/i. yacos:
— ayJudTopHas — 22 akaj. 4acos;

— BHeayJuTOpHas — 3,9 aka/l. 4acoB

— camocTosiTesTbHas pabora — 321,5 aka/|. 4acos;
— MO/IrOTOBKA K 3K3ameHy — 12,6 akaj. Jaca
— MOArOTOBKA K 3auéty — 12,6 akaz. yaca
dopma aTTecTaluu - 3aueT, IK3aMeH

AypuTtopHas g ©
KOHTaKTHast pagora | & EJ[ ®opma TeKyIero
Paszien/ Tema g| (B axap. uacax) Ep Bra . KOHTPO/IA Kop
R — > 8 ; CaMOCTOAITe/IbHOM | - yCrIeBaeMocT! 1 KoMIeTeHI1
g5 paboTbl TIPOME)KyTOUHOU
Tlek. nab. | mpaxT. R aTTecTarn
3aH. | 3aH. | U =~
1. MexaHuvka
1
BBITIOJTHEHHE
MIPaKTUYeCKUX
pabot (pemeHue
3aj1ad,
MTUCbMEHHBIX
1.1 KunemaTtuka pabor); MPOBEPKA
VHIUBUYa/TbHBIX
MOCTYNaTe/IbHOTO u 0,5 0,2 10 KOHTPOJIbHAs saamm;
BpaIllaTe/IbHOTO JIBHKEHHS paborta; ’
KOHCY/IbTallu1
CaMOCTOSITe/IbHOe
H3yueHue
yuebHOH u
Hay4HOH
JIUTEepaTypbl
1.2 [JuHamuka 0,2 2 0,2 10 MO/rOTOBKA K JlabopaTopHbIe
MOCTYTIaTeTbHOTO u CeMHUHapCKOMY, paboThI;
BpaIllaTe/IbHOTO JIBHYKEHHS n1abopaTtopHOMy CeMUHapCKre
3aHSTUIO; 3aHSITHS;
BBITIOJTHEHNE NIpOBepKa
MpakTUYeCKUX | WHAUBUAYAIbHBIX
paboT (pemeHue 3a/laHuk;
3ajad, KOHCY/IbTalli!
MIMCbMeHHbIX
pabor);
KOHTPOJIbHast
paboTa;
CaMOCTOSITe/IbHOe
n3yyeHHe
yueOHOH 1
Hay4HOU

JITEPaTypbl




1.3 3akoHBl COXpaHeHUs B
MexaHUKe

0,2

0,2

10

BBITIO/THEHE
MPAKTHUECKUX
pabor (pelieHue
3afiay,
MMCHMEHHBIX
pabor);
KOHTPOJIbHASI
paboTa;
CaMOCTOsITeNTbHOe
Y3yueHue
yuebHO# u
Hay4HOU
JINTEPATypPbI

TIpOBepKa
VH/IMBUZIY a/TbHBIX
3a/laHUM;
KOHCYJIbTaLlu!

1.4 MexaHnueckue
KoJ1e0aHUsI ¥ BOJIHBI

0,5

0,2

10

BBITIO/THEHE
MPAKTHUECKUX
pabort (pemeHue
3a/ay,
MHCHMEHHBIX
pabor);
KOHTPOJIbHAs
pabora;
CaMOCTOsITeNTbHOe
r3yJeHye
yuebHO# u
Hay4HOU
JIUTEPATypPhI

TpoBepKa
VH/IMBU/Iy /TbHBIX
3a/laHu;
KOHCYJIbTaLlu!

1.5 PensituBUCTCKas
MeXaHHKa

0,6

10

BBINIO/IHEHNE
TIPaKTHYeCKUX
pabor (pemieHue
3a/ay,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAs
pabora;
CaMOCTOSITe/IbHOe
n3yJeHye
yuebHO 1
Hay4HOMU
JIATEpaTyphl

TpoBepKa
VHJUBUY/TbHBIX
3a/laHui;
KOHCY/IbTallu!

Wtoro no paszeny

0,8

50

2. MonekynspHas
TepMOIMHAMUKA

¢usuka

U

2.1 Craructuveckas ¢usMKa
u MOJIeKYJIIPHO-
KHHeTHYecKasl TeopHs

0,5

25

BBITIOJTHEHUE
MPaKTHYeCKUX
paboT (pemieHue
3aziau,
MHCbMEHHBIX
pabor);
KOHTPOJIbHAs
paboTa;
CaMOCTOSTETEHOE
u3yueHue
yueGHOH 1
Hay4HOU
JITEPaTypbl

TIpoBepKa
VHUBUYJIbHBIX
3a/laHui;
KOHCY/IbTallu!




2.2 TepmosuHaMuUKa

0,5

2/21N

0,2

25

MOZITOTOBKA K
CEeMUHAPCKOMY,
J1abopaTopHOMY

3aHATHUIO;
BBITIO/THEHUIE
MPAKTHYECKUX
pabot (pemieHue

3azau,
MMCHMEHHBIX

pabor);
KOHTPOJIbHAsI

paboTa;

CaMOCTOATETbHOE

u3yueHue
yueGHOH 1
Hay4yHOI
JIATEPATyPbI

JlabopaTopHbIe
paboThI;
CeMUHAapCKre
3aHATHUSA;
MpOBepKa
WH/IBUY &JTbHBIX
3a/]aHUM;
KOHCY/IbTallu!

Uroro mo paszeny

2121

0,2

50

3. D/IeKTpUUecTBO U MarHeTUsM

3.1 DneKTpocTaThyeckoe

roJjie

0,5

0,1

10

BBITIOJTHEHHIE
TPAKTHYeCKUX
pabor (pelieHue
3aziau,
MMUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paboTa;
CaMOCTOSITETbHOE
u3yueHue
yuebHOH 1
Hay4HOU
JIUTEPATyPhI

TIpoBepKa
VHUBUYJIbHBIX
3a/laHui;
KOHCY/IbTalli!

3.2 DneKTpocTaThyecKoe

roJie B BeLIeCTBE

0,5

10

CaMOCTOsITeIbHOe
n3yJeHye
yueGHOH 1
Hay4HOMU
JIATepaTypbl

KOHCYJ/IbTaLlux

3.3 ITocToSHHBIN

37IeKTPUYECKUN TOK

0,5

1/11

0,1

10

TIOATOTOBKA K
CeMHHApCKOMY,
s1abopaTtopHOMy

3aHATHUIO;

BBITIOJTHEHNIE

MPAKTHUECKUX
pabor (pelieHue

3a7ay,

MMCbMEHHBIX

pabor);

KOHTPOJIBHAsI

pabora;
CaMOCTOsITeNEHOE
U3yueHue
yueOHOU U
Hay4HOMU
JIATEpaTyphl

JlabopaTopHbIe
paboThI;
CeMHHapCKHe
3aHATHS,
MPOBepKa
WH/IMBUY /TbHBIX
3alaHui;
KOHCY/IbTaLuK

3.4 MarHuTtHoe T1IOJIE
BaKyyMe U B BelllecTBe

B

0,5

10

CaMoCTOsITeNIbHOe
n3yJeHue
yuebHO# 1
Hay4HOU
JIATEPaTyphl

KOHCYJ/IbTallUH




BBITIO/THEHHE
MIPaKTUYEeCKUX
pabor (pelieHue

3a/1a4,
MMUCbMEHHBIX
3.5 OneKTpoMarH1uTHas pabor);
WHYKLUS 0,5 0,1 15 KOHTPOJILHAsT
paboTa;
CaMOCTOSITe/TbHOE
H3yueHue
yuebHO# u
Hay4yHOI
JINTEPATypPbI

TIpOBepKa

VH/IMBUZIY a/TbHBIX
3a/laHUM;

KOHCYJIbTaLlu!

CaMOCTOSATe/IbHOe

3.6 OmneKTpu4yecKue H3y4eHue
Kojie0aHNsT W TepeMeHHBII 0,5 20 yueGHOH 1 KOHCYJIbTal{u1
TOK Hay4YHOU

JIUTEepaTypbl

Wroro no pasgeny 3 |1anm| 0,3 75

4. BoysiHOBass ¥ KBaHTOBAsl OITTHKA

CaMOCTOSITeNTbHOE
n3yyeHHe CceMUHapcKye
4.1 O/eKTpoMarHuTHble yHeny P
0,5 16,5 yuebHOH 1 3aHATHSA;
BOJIHBI -
Hay4YHOU KOHCY/IbTalli!

JINTEPaTypbl

BBITTO/THEHHE
MIPaKTUYeCKUX
pabor (pelieHue
3a/iau,
MACHEMEHHBIX

abor);
4.2 WHTtepdepeniys P ?
Pepenyy 0,5 0,1 20 KOHTPOJIbHas
CBETOBLIX BOJIH
pabora;

NpoBepKa
VHJUBUYJTbHBIX
3a/laHu;

KOHCYJ/IbTallUH
CaMOCTOsATe/IbHOe

H3yueHue
yuebHO# 1
Hay4HOMU
JIUTEepaTypbl

MOATOTOBKA K
CEeMUHApPCKOMY,
s1abopaTtopHOMy
3aHATHIO;
BBITIOJTHEHNIE
MPaKTHUECKUX
pabor (pelieHue
3a7ad4,
4.3 [lndpakuys  CBETOBBIX 05| 1| 01 | 20 nnuﬁennmx
BOJIH
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOsITebHOe
U3yueHue
yuebHOH u
Hay4HOU
JINTEPATyPbI

naboparopHble
paboThI;
CeMHHapCKue
3aHSITHS;
MpOBepKa
WH/IUBU/TY a/IbHBIX
3a/laHui;
KOHCY/IbTaLluK

CaMOCTOATEe/IbHOe

TIpoBepKa
u3yyeHue POBEp

4.4 KBaHTOBas ONTHUKa 0,5 1 20 yuebHOH u HHAHBH’HyaJEBHHX
3a/laHNM;

Hay4HOU
KOHCY/IbTalliH
JIATEpaTypbl

Wroro no pa3geny 2 1/11 1,2 76,5

5. KBaHTOBas, aTOMHas u
sifiepHasi pu3mKa




KOHTPOJIbHAs
paboTa;
TIpOBepKa
camocrosiTenbHoe L
5.1 KBaHTOBasi MexaHHKa 0,5 0,5 20 n3yuyeHue AMIBHAY .
N 3a/laHui;
yueOHOH 1
N KOHCY/IbTalli!
Hay4YHOU
JIUTEPATYPhI
BBITIO/IHEHNE
MIPaKTUYeCKUX
pabor (pelieHue
3ajau,
MMUCEMEHHBIX DOBEDKa
pador); WH 1/1113)1/1 EJ'ILHLIX
5.2 du3uka aToma 0,5 | 1/11 0,5 10 KOHTpOJIbHAs AMBHLY o
3a/laHui;
pabora;
KOHCY/IbTalli!
CaMOCTOSITe/IbHOe
nU3ydeHue
yuebHOH 1
Hay4HOU
JIUTEPATyPhI
MO/ITOTOBKA K
CeMHUHapCKOMYy,
s1abopaTtopHOMy
3aHSTHIO;
BBITIO/IHEHNE
JlabopaTopHbIe
MIPaKTUYeCKUX
paboThI;
pabor (pelieHue
CeMUHapCcKue
3anad, 3aHSITHS;
5.3 flnepHas ¢usmKa 0,5 | 111 | 0,5 20 MUCbMEHHBIX ’
TpoBepKa
pabor);
VHIUBU/Y AJTbHBIX
KOHTPOJIbHAst o
3alaHui;
pabora;
KOHCY/IbTallu!
CaMOCTOSITe/IbHOe
H3yueHue
yueOHOU U
Hay4HOMU
JIUTEPaTyphI
CaMOCTOSITe/IbHOe
TpoBepKa
5.4 ®usnka 3/eMeHTapHbIX HU3yueHue
N VHUBUYaTBHBIX
yacTMl M COBpeMeHHas 0,5 20 yuebHOM 1 A
(usnueckast KapTUHa Mupa Hay4HOU A ’
KOHCY/IbTallix
JIUTEPaTyphI
Wroro no pa3geny 2 2/21N 1,5 70
Wroro 3a cemectp 10 | 8/61 4 321,5 9K3aMeH,3a4éT
Wtoro no gucUUIuivHe 10 | 8/6U1 4 321,5 3aueT, K3aMeH




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

[Mpy peanu3alyd pa3/IUUHBIX BHAOB YyueOHOW paboThl Haubosiee 3(deKTUBHBIE
pe3y/bTaThl OCBOEHWS AWUCLUIUTHHBI «®DU3MKa» AT TpaJWLMOHHbIE 00pa3oBaTe/bHbIe
TeXHOJIOTUH, VMHTEepaKTUBHbIE TeXHOJIOTUH, HMH(MOPMalMOHHO-KOMMYHUKAIIUOHHbBIE
obpa3oBaTesibHbIe TEXHOJIOTHH.

1. TpaguiMoHHbIE OOpa3oBaTe/bHbIE TEXHOJIOTHH OPUEHTHPYIOTCS Ha OpraHW3aliyio
oOpa3oBaTe/bHOTO — TIpPOIlecca, TPEATOJArarolyl0 TPSIMYI  TPaHCIALUI0  3HAHUM  OT
riperiofiaBaTesisi K CTy/IeHTy (TMPeUMYI[eCTBeHHO Ha OCHOBe OOBbSICHUTETbHO-WITHOCTPATHBHBIX
METOZIOB 00yJeHus1). YueOHasi [IesITe/TIbHOCTh CTYZIeHTa HOCUT B TaKUX YCJIOBUSIX, KaK TIPaBUIIO,
PernpoAyKTUBHBIN XapaKTep.

®opMbI yueOHBIX 3aHSATUN C UCTIOIH30BAHUEM TPAJULIMOHHBIX TeXHOJIOTHI:

WudbopMallioHHast ~ JIeKLUsi—  [I0C/e[joBaTe/lbHOe — W3/IOKeHHWe  MaTepuana B
JUCLIATUTMHAPDHOW JIOTHKE, OCYIIeCTB/sieMOe TpPerMYIeCTBeHHO BepOa/bHbIMU CpeCTBaMHU
(MoHoOJIOT TIperio/iaBaTesisi).

CemuHap — Oecega rmperofiaBatesis U CTYJEHTOB, OOCyX[eHHe 3apaHee
MO/ITOTOB/IEHHBIX COOOILeHUI T0 Ka)KOMy BOIPOCY I/laHa 3aHATUS C eJUHBIM JJi1 BCeX
repeyHeM peKOMeH/1ye-MOU 00si3aTe/TbHOM U [IOTIO/IHUTETbHON JTUTePaTyphl.

[TpakTUUeckoe 3aHsATHe, TIOCBSIIIEHHOe OCBOEHWI0 KOHKDPETHBIX YMEHHM M HaBLIKOB TI0
Npe/i/I0KeHHOMY arOpUTMy.

JIabopaTopHasi paboTa — opraHu3arius yuebHoW paboThl C pealbHBIMU MaTepPUaTbHbBIMU
1 HGOPMAIIMOHHBIMU 00BEKTaMH, SKCIiepuMeHTaslbHasi paboTa C aHaJIOTOBBIMU MOJIE/ISIMU pe-
a/lbHbIX 00HEKTOB.

3. IHTepaKkTUBHbIE TeXHOJIOTUM — OpraHu3alusi 00pa3oBaTe/bHOTO Tpoljecca, KoTopas
ripe/iriojiaraeT akKTUBHOe W HeJMHelWHOe B3auMOJeNCTBUe BCeX yUaCTHUKOB, AOCTHXKeHUWe Ha
3TOM OCHOBe JIMYHOCTHO 3HAUMMOTO [/ HUX oOpa3oBaresibHOrO pe3y/bTata. Hapsimy co
CTelMa/IM3UPOBAaHHBIMU  TE€XHOJIOTMSIMM ~ TakKOTO  pojJila  TPUHLIUIT ~ WHTEPaKTUBHOCTU
MpOC/IeXXUBaeTcsi B OOJIBIIMHCTBE ~ COBpPeMEHHBIX  00pa30BaTe/IbHbIX  TEXHOJIOTHH.
MHTepakTUBHOCTH TMOZpa3yMeBaeT CyOheKT-CyOneKTHbIe OTHOILIEHHUS B X0Zie 00pa3oBaTe/bHOrO
rpoiiecca U, KakK cie/cTBUe, (GOpMHUpOBaHWe CcaMoOpa3BHBaroIecss UHGOPMalMOHHO-
pPecypCHOM Cpe/ibl.

@®opMbI yueOHBIX 3aHSTHUN C WCTIOb30BaHUEM CIEIMaTU3UPOBAaHHBIX WHTEPAKTUBHBIX
TeXHOJIOTHM:

Jlekiust «0OpaTHOM CBsI3U» — JIEKIUSI—TIPOBOKALIMS (M3/I0’KeHHe MaTepHasia C 3apaHee
3a-T/IaHUPOBAHHBIMU OIIIMOKaMM), JIEKIUsI-0ece/ia, JIEKIUsSI-TUCKYCCHSI.

CeMHHap-JUCKYCCUsI — KOJIJIEKTUBHOe OOCY»K/IeHHe KaKoro-iubo CIOpPHOTO BOMPOCa,
npo0J/ieMbl, BBISIBIEHHME MHEHUH B rpyrme (MeXrpyIoBOM AMaor, AWCKYCCHsI KakK CIop-
Jldarnor).

4.  VHbopMallMOHHO-KOMMYHHKAI[UOHHbIE ~ OOpa3oBaTe/lbHble  TEXHOMIOTUU  —
OpraHu3aLys obpa3oBaTesTbHOTO riporiecca, OCHOBaHHasi Ha NpUMeHeHHH
CrelaM3UuPOBaHHbBIX TIPO-TPAMMHBIX CPeJl U TEXHUUECKUX CPeJICTB PaboThl C MH(MOpMAaIUeH.

®opMbI yueOHBIX 3aHATHN C WCIO/Ib30BaHWEM WH(MOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTHM:

Jlekiusi-BU3yanu3alss — W3/I0)KeHHWe COJlep)KaHHsl COMPOBOXK/JAeTCsl TMpe3eHTaluei
(meMoHcCTpalueli yueGHBIX MaTepPUasIOB, TIPe/ICTaB/IeHHbIX B Pa3/IMUHbIX 3HAKOBLIX CHUCTEMaXx, B
T.U. WUTKOCTPAaTUBHBIX, Tpaduueckux, ayJuo- U BUeoMaTeprasoB).

[TpakThueckoe 3aHsiTUe B (opMme TIpe3eHTAllMd — TIpe/CTaBleHWe pe3y/IbTaTOB
MPOEKTHOM WM UCC/e/l0BaTe/IbCKOW JesTeTbHOCTH C WCI0J/Ib30BaHHWEM Creliaau3ipOBaHHbIX
MPOrPaMMHBIX Cpef.



6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro XS
I[TpescraB/ieHO B MIPUIOXKEHUH 1.

7 OneHo4YHbIe CpeACTBA /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHo-MeToaNuecKoe M HH(GOPMAI[HOHHOEe o0ecrieueHre AVCHUIIHHBI (MOAYJIfA)

a) OcHoBHas /UTeparypa:

1. Jemupguenko, B.. ®usrka [SnekTpoHHbIM pecypc] : yuebHuk / B.W. [demuaueHko,
U.B. [emupueHko. — 6-e usg., nepepab. u gon. — M.: UH®PA-M, 2016. — 581 c. — Pexxum
JocTyrna: http://new.znanium.com/bookread?.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenjoB, CIH. ®wusmka: Mexannka. MexaHndyeckue KosiebaHUs W BOJIHBI.
MonekynsipHas ¢u3uka. TepmoguHaMyKa [DneKTpoHHBIH pecypc] : Yue6Hoe mocobue / C.U.
Ky3He1oB. - 4-e u3f., ucrp. u goim. - M.: Bysosckuii yuebnuk: HUL] UH®PA-M, 2014. - 248
c. — Pexxum poctyna: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Ky3nenos, C.JM. ®usuka: OCHOBBI 3/1€KTPOJAWHAMUKU. OjIeKTPOMarHUTHbIE
KosiebaHUsL ¥ BOMHBI [OneKTpoHHBIN pecypc] : YuebHoe mocobue / C.JM. Ky3Henos. - 4-e u3f,.,
ucnp. u jom. - M.: By3oBckuii yuebnuk: HUL UHOPA-M, 2015. - 231 c. — Pexxum pocrtymna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. KysneroB, C.M1. ®usuka. BosHoBas onTtuka. KsaHTOBasi Ipupoja U3/ydeHUs.
OnieMeHTbl aTOMHOM U sifiepHOM Gu3uKY [ DneKTpoHHBINA pecypc] : Yueb. noc. / C.U. Ky3HeroB,
AM. JTuzep - 3-e usj., nepepab. u gom. - M.: By3os. yue6.: HUL] MTHO®PA-M, 2015 - 212 c. -
Pexxum poctyma: http://new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) Jlono/THUTe/TbHASA JIMTEpPATypa:

1. Npopos, U.E. 3amaun no obieit ¢pusuke [Tekcr] : yue6. nmocobue / U.E. Mpogos. —
12-e wu3p., crep. — CII6.: Jlanwb, 2007. — 416 c.: wi. — (YuebHuku st By3oB. CrieljaabHast
nutepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.T'. 3amaunuk no ¢usuke [Tekcr] : yueb. mocobue / A.I'. Yeptos, A.A.
BopobreB. — 8-e u3f., nepepab. u gomn. — M. : ®usmatiut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. ®u3mKa TBEpAOro Tejia, aTOMa M aTOMHOTO sijjpa [D7eKTpOHHBIA pecypc] : yueOHOe
nocobue [ans1 By30B] / C.A. BytakoB [u zap.] ; MarHUTOropcKuii roc. TeEXHUUECKUH yYH-T uM. I.
N. Hocoga. - Marauroropck : MI'TY uwm. I'. 1. HocoBa, 2019. - 3ara. ¢ tutya. skpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload ?name=3818.pdf&show=dcatalogues/
1/1530254/3818.pdf&view=true

B) MeToauueckue yKa3aHUA:

1. MexaHvka. MonekyssipHas ¢uv3vKa W TepMOJAMHAMMKa [DJIeKTPOHHBIA pecypc] :
naboparopHsIi npaktukym / E.H. Acranos, 3.H. BorHeBa, JI.C. [lomkeHkoBa u ap. ; MI'TY. -
Marnuroropck: MI'TY, 2016. - 3ara. ¢ tuTys. skpaHa. - URL: https://magtu.informsystema.ru/
uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. BeuepkuH, M.B. DnekTpocTaTvka W TMOCTOSIHHBIM TOK [DJ/IeKTPOHHBIM pecypc] :
npaktvkyM / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, WH-T 3Hepretvku u
aBToMaTvKu, Kad. ¢usuku. - Marauroropck : MI'TY, 2012. - 3arn. c tuTy/. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/
1/1124701/1544.pdf&view=true

3. CaBuenko, HO.M. TlepemeHHbI TOK [DneKTpoHHBIM pecypc] : JabopaTOpHBIA
npakTukyM / FO.I. CaBuenko, O.H. BoctpoknytoBa, H.1. MuiueHesa ; MI'TY . -



http://new.znanium.com/bookread2.php?book=469821
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
http://new.znanium.com/bookread2.php?book=438135
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=412940

Marnautoropck : MI'TY, 2018. - 3aru. ¢ turys. 3kpaHa. — URL

r) IlporpammHoe ob6ecieueHue u VIHTepHeT-pecypchl:

IlporpamMmmMHoOe oGecrieueHne

Haumenosanue 110 Ne morosopa

CpoK [elCTBUS JIMLIEH3UU

MS Windows 7

Professional (st [O-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

77ip cB00OOJHO pacIipocTpaHsieMoe 6eccpoyHO
Adobe Flash

Professional CS 5 K-113-11 or 11.04.2011 beccpoyHo

Academic Edition

IlpodeccuoHanbHbIe 6a3bl AAHHBIX 1 HHGOPMAIHOHHBIE CIPABOYHBIE CHCTEMBI

Ha3sBauue xypca

CcblKa

HanmonaneHas VMH(pOPMaLMOHHO-aHa/IMTUYeCcKas
cucteMa — PoccuiicKil MHJEKC HAyYHOIO LUTUPOBAHUS

URL:
https://elibrary.ru/project risc.asp

(PUHIT)

ITouckoBass cucrema Akagemusi Google (Google URL: https:/scholar.google.ru/
: https: .google.

Scholar)

NudopmarivionHasi cucrema - EquHoe OKHO AOCTyma K
VMH(bOPMaLMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MarepHa/lbHO-TEXHHUECKoe o0ecrneueHne JUCIHMILIHHBI (MOY/1A)

MaTepI/IaJ'II)HO-TEXHI/ILIECKOE obecrieueHue JAUCHUITVIMHBI BK/IFOUdeT:



http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

YueOHble ayauTOpWU [is TIPOBeJEHUs 3aHSATHHA JIeKIMOHHOTO Tuma. OcHareHue:
MynbTUMeUliHbIe Cpe/ICTBa XpaHeHHs], Ilepe/ilauM U Npe/icTaBaeHus: MH(pOopMaLiu.

YuebHast ayuTOpust /s IPOBefieHust 1abopaTopHbIX paboT: JlabopaTopusi MeXaHUKH,
MOJIEKYJIIDHOM ~ U3MKKM U TepMoAuHaMuKu. OcHaijeHue: JlabopaTopHble —YCTaHOBKH,
M3MepHTe/bHbIe TIPUOOPHI 715 TIPOBe/ieHNst 1abopaToOpHbIX paboT:

1. baMcTuyeckue MasiTHUKH.

2. MasitHuk OGepbeka.

3. ®u3nuecKri MasTHUK.

4. Tocka I'ayibTOHA.

5. JlabopaTopHast yCTaHOBKa /[ijisi UCCJIeIOBaHUsI pacripe-ZieJieHUsi TEpPMO3/IEKTPOHOB T10
MO/IyJIFO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKa /Jisi OTpejie/ieHusi TIoKa3aresed aguabaTbl Y MeTOZOM
Knemana u [lesopma.

7. JlabopaTopHasi yCTaHOBKa /i/Isi IPOBEPKU 3aKOHA BO3paCTaHUsl SHTPOIMU B TpoLiecce
I(dy3un ra3oB Ha MO/ NlepeMellBaHNsl 111apoB.

8.JIabopaTopHasi ycTaHOBKa /IJisl IPOBEPKU 3aKOHOB BO3pacTaHUsi SHTPOIIMH B IpoL{ecce
TeryiooOMeHa.

9.¥YcraHoBKa JiabopaTopHasi [Jisi U3y4YeHUS 3aBUCUMOCTH CKODOCTH 3ByKa OT
TemriepaTypbl «M®P-C3-M»

10. YcraHoBKa sabopaTopHasi [jisi MCC/IeIoBaHUsI TeTJIOEMKOCTU TBepzoro tena «M®-
TET-M».

11. YcraHoBka naboparopHasi [jisi oripe/ie/ieHUs] YHUBepCaJbHON Ta30BOM MOCTOSHHOM
«M®D-OI'TI-M».

12.Crenp; 1abopaTOPHBIM ra30Bbie MPOLECCHI.

13. MepuTe/bHBIM UHCTPYMEHT.

YuebHass ayautopusi s TpoBefieHUsi jabopaTopHbIx  paboT:  JlabopaTopus
y/1eKTpruecTBa M onTUKU. OcHaijeHue: JlabopaTopHble yCTaHOBKH, U3MepUTe/bHbIE TIPHUOOPHI
J1sl TIpOBeJieHuUst labopaTopHbIX paboT:

1.JTaboparopHasi yCTaHOBKAa [yii WCCIe[OBaHUS 3/IEKTPOCTATUUECKOTO TIOMS C
MOMOLIbI0 OZJMHAPHOTO 30H/a.

2. YcraHOBKa /15 LIyHTUPOBAHUS MUJI/IMAMIIepMeTpa.

3. YcraHoBka JabopaTopHasi [ Orpefie/ieHds] WHAYKTUBHOCTU COJIEHOWZA U
MarHMTHOM NIPOHULIAeMOCTH.

4. YcraHoBKa JjabopaTopHasi [jisi U3yueHUsi pe30HaHCa HarpshDKeHUN U orpeiesieHust
VH/IYKTUBHOCTH

5. JITabopaTopHasi yCTaHOBKa [ijisi U3yUeHusi JAJTUHbI CBETOBOW BOJIHBI M XapaKTePHUCTHK
IU(pPaKLMOHHOW pelleTKH.

6. JlabopaTopHasi ycTaHOBKa JJisi OTpe/ie/ieHysl pajiiyca KPWBW3HBI JIMH3bI U JIJTUHBI
CBETOBOW BOJIHBI C TIOMOLL[bIO Kosel] HbroToHa.

7. JlabopaTopHasi yCcTaHOBKA [ijisi OTIpejiesieHUsi KOHL|eHTpallid DacTBOPOB caxapa U
NOCTOSTHHOW Bpall|eHUs].

8. VICTOYHMKM NTUTaHUS TTOCTOSTHHOTO TOKA.

9. Mara3uH emkocreii Time Electronics 1071.

10. MarasuH emkoctu P-513.

11. MarasuH uHayktuBHOocTel Time Electronics 1053.

12. MarasuHsl conpoTtvseHui P-33.

13. MynbTumeTpsl LMdposbie MAS-838.

14. Mynstumetpel APPA 106,203,205.

15. Ocuymnnorpad AyxkaHanbHbii GOS-620 FG.

16. ITonsspumetp CM.

17.MeputenbHbI UHCTPYMEHT.

YuebHasi ayauTopusi AJsi TpoBeieHWsi j1abopaTopHbix pabot: Jlabopatopusi aToma,
TRenmOTO Tena. anna. OcHAateHue: .}Taﬁnna"mnnmp VCTAHORKU. NRIMPNDUTPNTRHRKIP rmnﬁ(mm g



TIpoBeieHus 1abopaToOpHBIX paboT:

1.JTabopaTopHast ycTaHOBKa Jjis «/3yuenust BHemHero ¢boto3ddekrar.

2. YcraHOBKa [J/1s1 U3y4yeHUs CIleKTpa aToMa BOJOpOJa W OIpejereHdst MOCTOSTHHOW
Punbepra.

3. YcraHoBKa s1abopaTopHasi Jjisl onpefie/ieHust ToTeHL[|ana Bo30yX/jeHus ra3a.

. YcTaHOBKa 151 OTipeie/ieHrs1 IJIMHbI TIpo0era uacTuI] B BO3/yXe.
. 3meputens ckopocTtu cueta YNUM2-2.

. Monoxpomaropsl MYM-1.

. Mynetumetrper APPA 205, 207.

. Ocyunnorpag aByxkaHaneHbli GOS-620 FG.

. MepuTenbHbIM UHCTPYMEHT.

YuebOHble ayJuUTOpUM [/l TIPOBeIeHWs TIPAKTMUECKUX 3aHSATUH, TPYIIOBbIX W
VH/UBU/lyalbHbIX KOHCY/bTAallUi, TeKYIlero KOHTPOJII M TPOMEXYTOYHOM aTTecTaljuH.
Ocnaienve: VHTepakTUBHAs [OCKa, NpoeKTop. [locka, My/IbTUMeUMHBIA [IPOEKTOP, SKPaH.

[MomerieHust  Jjis  caMocCTosITellbHOM — paboTel  oOyuvarouquxcsi.  OcHaleHuUe:
[TepcoHanbHble KommbioTepsl ¢ maketoM MS Office, ¢ Bbixogom B VIHTepHET U C OCTYIIOM B
3/IEKTPOHHYI0 MH(POPMAaLIMOHHO-00pa3oBaTe/lbHYI0 CpeJly YHUBepCUTeTa.

[Tomemjenrne fAas XpaHeHHMs] W TPOQUIAKTHUECKOTO OOC/IY)KMBaHHUS — y4eOHOro
obopypoBanusi. OcHaileHue: CTe/uiaXku /il XpaHeHUs] YyueOHO-MeTOANUeCKOH AOKyMeHTaI|H,
CTeNIaKu M ceidbl /s XpaHeHUs1 y4eOHOro o0Opy/0BaHHS, WHCTPYMEHTHI /s PeMOHTa
obopyioBaHusI.

©O© 0NN O Ul A~



[Ipunoxenue 1

6 YueOHo-MeTOAMUECKOE 00ecrieyeHHe CaMOCTOAITe/IbHOU PadoThl 00yYarouxcst
[lo pucuumiimHe  «®Pusrka» TpeyCMOTpPeHa ayJWTOpHas W BHeayJUTOpHas
caMmocTosiTe/TbHast paboTa 00yUaroIuXCsl.
AyputopHasi camocTosiTenbHasi paboTa CTy/IeHTOB TIpeJIioaraeT pemieHre KOHTPOJBHbBIX
3a/la4 Ha MPAKTUUeCKUX 3aHATHUSX.
ITpumepHble ayoumopHbie KoHmpoabHble pa6omst (AKP):
1 cemecTp

KonTposnbHasi padora Ne 1 «®u3nyecKkre 0CHOBbI MEXaHUKH»

- 27 2% -7
3aganue 1. Paguyc-BeKTOp YaCTULbI OTpee/sieTcs: BlpakeHneM [ =3¢ [+4(7] +7k | rpe

Lk - eVHWYHbIe BekTOpa ocell X, Y, Z. Borunciuts: 1) myTsh S, Npoli/ieHHbIA YacTULled 3a
nepeble 10c, 2) mMoaynb mepeMmelljeHUss Ar 3a TOXXe BpeMs, 3) yCKOpeHWe yacTulbl. OTBeT:
S=500Mm, Ar=500M, a=10 m/c>.

3aganue 2. Koseco BpaijaeTcss BOKPYI HEINOJBWKHOM OCH TaK, YTO Yroj IOBOpOTa
- 2 o .
3aBMCUT OT BpeMeHM No 3akoHy $=10+20-t-2:t"  Haitru: 1) cpesHee 3HaueHMe yI/IOBOM

CKOpPOCTH o) 3a MPOMEXYTOK BpemMeHM OT t=0 [0 OCTaHOBKH; 2) YIJIOBOE YCKOpeHHEe B
MOMEHT OCTaHOBKHU KoJieca; 3) MOJIHOe YCKOPeHUe TOYKH, HaXoAslercs: Ha pacctossHun 0,1M ot
OCH BpallleHus i MOMeHTa Bpemenu t=4 c. Otset: 10 paz/c; -4 paz/c?; 1,65 m/c?.

3aganme 3. [lo ropu3oHTa/bLHOM MOBEPXHOCTH [JBWKETCS TE€JI0 MAacCOM M=2 KI MO[,
neiicterem cunbl F=8 H, Harpas/ienHoi nog yriom o=60° K ropusonty. Haiiti paccrosiHue,
KOTOpOe TIPOIIJIO Tesi0, eC/id ero CKOPOCTh YBeJWuUuIach ¢ 3 0 5 M/c, a KO3(pPUIMeHT TpeHust
Me>XX/ly Te/IOM M TTIOBepXHOCThIO paBeH p=0,1.0TBeT: 5,9 m.

3aganue 4. [llap maccoy m;=5 Kr JBWXKeTCS CO CKOPOCTBIO V= 1 M/C U CTa/JKUBaeTcs C
MOKOSIMMCSl 11apOM Maccoul m,=2 Kr. Onpejenure CKOPOCTH IIAapOB TMOC/ae yjapa. Yjap
CUMUTaTh YIIPYryUM, NIpsAMBIM U LieHTpaibHbIM. OTBeT: 0,43 Mm/c, 1,43 M/c.

3aganue 5. YpaBHeHHe KO/Ie0aHUM TOUKM UMEET BH/I; x=A-coswlt+1] , tie A=0,02 ™,
o= 1 c*, 1 =0,2 c. OnpegenuTs Mepyol, HauaabHYI0 (as3y KojeOaHUi TOUKU U e€é YCKOpeHHe B
MOMeHT BpeMeHH 1 c. OtBet: T=2 ¢; ¢o=0,2m pazg; a =0,16 m/c%.

KonTposbHas padora Ne 2 «CTaTHcTHUeCcKasi pU3MKa U TePMOJUHAMHKA»
3apanme 1. Haiigure A ra3oo0pa3HOro a30Ta TemriepaTypy, TP KOTOPOW CKOPOCTSIM
Monekyn v = 300 m/c u vo = 600 M/C COOTBETCTBYIOT OJWHAKOBbIE 3HaueHUs (YHKIUU
m(V,-V3)

=—* =330 K.
4kIn(V,/V,)

pacripegenenust Makcsernna f(V). OTBer:

3ajganue 2. VjeanbHBIM [BYyXaTOMHBIM Ta3 obbemom 5 1 u jasienvem 10° Tla
V30XOpUUeCKHW Harpeiy, B pe3yJ/bTaTe Yero Cpe/iHsiss KUHeTWYecKas SHeprusi ero MOJIeKYJ/l
yBennuusiack ot 0,0796 3B no 0,0923 5B. Ha ckoibKO NpU 3TOM M3MEHUThCS JlaBjieHre rasa? B
JaybHeIIeM ra3 M30TepMUUYeCKd PACIIMpUINd A0 HadyajabHOTO JaBiieHusi. Ornpezenute oO0bem
rasa B KoHLle rporecca. Otset: yBenuuntcs Ha 0,16 MIla; 5,8 5.

3apanue 3. Onpesienure K03(UILMEHT TeMNIONPOBOAHOCTH A a30Ta, eCd KO3(pHULIMEeHT
JUHAMUYeCKOM BS3KOCTH T| /i1 HEro Tpu TeX ke ycjoBusix paBeH 10 mkIla-c. OtBet: A=7,42
MBT/mM-K.

3aganue 4. 12 T a30Ta HaxOAATCS B 3aKPBITOM COCy/le 00beMoM 2 J1 TIPU TemIiepatype
10°C. Tlocsie HarpeBaHMsi JlaBjieHWe B Cocyje cTaao paBHO 10*Mm.pr.cT. Kakoe KO/IMYeCTBO
Teruia ObII0 COOOIIeHO rasy npu Harpeeanuu? Oteet: 4,1-10° k.

3aganue 5. Cmeranu BoAy maccor m;=5Kr npu temmeparype T:=280 K c Bozgoi maccoi
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) Temnepatypy 0 cmecu; 2) usmeHeHue AS
SHTPOIUY, IIpoucxosiree rpu cmemmBadud. Oteet: 323 K; 0,3 KDx/K.



KonTposibHasi padora Ne 3 «J/1eKTPUUECTBO M MarHeTHU3M»

3apganue 1. DjieKTpUyeckoe Tosie CO3[aHO AByMs 3apsigamu (:=10 HK1 1 q,=-20 uKu,
HaxoJsAMMHUCS Ha paccTosiHud d=20 cM gpyr oT gpyra. OnpeenuTb HarpsKeHHOCThb MO B
TOUKe A, yJa7ieHHOW OT TepBOoro 3apsija Ha pacctosiHue r1=30 cM U OT BTOpPOro Ha r,=50 cM.
PaccuuTate paboTy, KOTOpYH) HeOOXOAWMO COBEpIIUThb, UTOObI MEPEeHeCTH TOUYEeUHbIA 3aps
qo=5-10"" KJ1 13 TOUKM HaxOZSAIIUIACS TIoCepeiuHe MeXy 3apsizamu B Touky A. Otset: 280B/Mm,
0,42 Ix.

3ajganue 2. MiMeeTcs: TipeiHa3HaUeHHbIN [jIs1 ©U3MepeHUs1 pa3HOCTU ToTeHIManoB o 30 B
BOJILTMeTp corpotuBieHreM 2 KOwm, Kotoporo pasgeneHa Ha 150 penenui. Kakoe
COTIPOTUBJIEHUE HAJ[0 B3ATh U KaK ero BK/IHOUWTh, YTOObI 3TUM BOJBTMETPOM MOXKHO OBLIO
W3MEepUTh PpasHOCTb MNOTeHLMaloB g0 75 B? Kak M3MeHUTCA NpU 3TOM LjeHa [ejieHust
BosibTMeTpa? OtBet: 3 KOwM, 0,5 B/gern.

3apanue 3. [To NMpoBO/OYHON paMKe KMMerolell (pOpMy MPaBU/IBHOTO I1€CTUYTOJIbHUKA,
uzer ToK cunoit I=2 A. Tlpu 3ToM B LieHTpe paMKu oOpa3yeTcsi MarHUTHOe Tiojie C
HanpsbKeHHOCThI0 33 A/M. HaiiTu [yliHY NpOBOJIOKH, U3 KOTOPOU cflenaHa pamka. Oteet: [=0,2
M.

3apganue 4. [IpoBogsiias paMka romelrieHa B OJHOPOJHOe MarHUTHOE ToJie C UHAYKLen
B = 0,1 Ta. TI10CKOCTh paMKK COCTaBJ/ISIeT C HApaB/e€HUeM MAarHUTHOrO moss yroi ¢ = 30°.
[lnomane pamku S = 20 cm?, comporusiedHne R = 0,1 Om. MarHuTHOe rojie paBHOMEPHO
yMeHbllaeTcs 10 HyJis1 3a BpeMsi At=0,1 c. Onipefienure: a) cpefjHee 3HaueHue 3.7.C. UHAYKLUH,
BO3HMKaIOIIIeH B paMKe; 0) CHTy MHAYKIIMOHHOTO TOKA; B) 3apsij], KOTOPBIM MPOTEUET M0 PaMKe
3a BpeMs ymeHbluenus nosist. Oteet: 1 MB; 10 MA; 107 K.

3apanue 5. CosieHOMJ, C UHAYKTUBHOCTBIO L=7 MI'H 1 aKTUBHBIM CONpOTHB/IeHUeM R=44
OM noAK/MIOUWIM K MCTOYHMKY IIOCTOSSHHOro HaripsbkeHusi Uy, a 3aTeM K TreHepaTopy
CUHYCOW/Ia/IbHOTO HANPSUKeHUs C [eMCTBYIIMM 3HaueHneM HanpspkeHus: U,=U,. Ilpu kakoun
YyacToTe TreHepaTopa MOIIHOCTb, MoTpebrsieMasi cosieHouzAoOM, OyzeT B 5 pa3 MeHbllle, ueM B
repsoM cinyvae? Otsert: v=2 KI'LJ.

2 cemecTp

KonTposnbHasi padora Ne 4 «OnTuka»

3aganue 1. B onbiTe FOHra Ha myTy 0IHOTO M3 MHTEP(epUPYIOLMX Jyuel moMelanach
TOHKasl CTeKJITHHas IUIaCTHMHKa, BCJIe[CTBHE Uero LieHTpa/bHas CBeTJias I10J10ca CMellanach B
TM0JIO’KeHVe TIePBOHAYa/IbHO 3aHSTOe MSATOW CBET/ION MOJ0COoM(He cyuTasi LieHTpajabHOW). Jlyu
rajaeT Ha IJIACTUHKY MepreHAuKyasapHo. [lokasaTesnb npesiomieHus IIacTUHKUA n=1,5. [JauHa
BO/IHBI cBeTa A=6-10" m. KakoBa ToJiyHa miacTUHKU? OTBeT: 6 MKM.

3aganue 2. besnplli CBeT majaeT HOPMaJbHO HA IOBEPXHOCTb CTEK/ISSHHOM IUIACTUHKU
tonuuHou d=0,4 MKM, Haxogsileiics B Bo3ayxe. [lokasarenb mpesioMyieHUs] CTekKaa Ne=1,5.
Onpezenure: a) reOMeTPUUYECKYIO U ONTUUECKYI0 Pa3sHOCTb X0Ja MUHTep(epUpyHLUX Jyueill B
NpoxXo/silieM CBeTe, 0) /[AAMHBI BOJIH, WHTEHCHBHOCTb KOTOPBIX OcC/absisieTcss rocse
TIPOXOXKZEeHUs IJIaCTUHKKU. CunTaTh, YTO BUJMMAs YacThb CIIEKTPa JIE)KUT B UHTepBaJie [I/IMH BOJH
ot 0,4 no 0,7 mxm. OTBeT: 0,8 MkM; 1,2 MKM; 0,48 MKM.

3apanue 3. Ha audpakijMoHHYO pelleTKy HOpMa/lbHO TajaeT Myuyok cBeTa. KpacHas
JIMHUS C JJIMHOM BOJIHBI A=630 HM BH/Ha B CIIEKTPe TPeTLEro mnopsizika rnog yriaom ¢=71°. Kakas
CrieKTpa/ibHasl JIMHUS BHAJHA IO, 3THUM JKe YIJIOM B CIIeKTpe yeTBepToro nopszaka? Uemy paBHa
rocTosiHHas peueTkd? CKOJIBKO BCero KpaCHbIX MakCMMyMOB fiaeT 3Ta peulerka? Otset: 473
HM; 2 MKM, 7.

3aganue 4. [IBa mosisipusaropa paclioio’KeHbl TaK, YTO YIrojl MeXJy UX IIJIOCKOCTSIMM
nporyckanuss paseH  25°. Ompee/nTbh, BO CKOJBKO pPa3 YMEHBIIWTCS WHT@HCUBHOCTh
€CTeCTBEHHOTO CBeTa MpH MPOXoKAeHuu: 1) uepe3 ofuH (TepBbIi) ToJisspu3aTop, 2) yepe3 oba
nosisipyusaropa. KosdduumeHnt norsomeHus ceera B nossipusarope paseH 0,08. Otset: 2,17;
2,88.

3apanme 5. Kakasi fgonsi sHeprum (OoTOHa wW3pacxoZioBaHa Ha pabOTy BBIPLIBAHUS
3/IeKTPOHA, ec/lu KpacHasi rpaHuua ¢ortosdggekra 307 HM M MakCUMa/bHasi KUHETUUeCKas
5Heprusi poTo3nekTpoHoB 1 3B? Otser: 0,8.



KonTposnbHas padora Ne 5 «KBanToBas ¢u3znka»

3apganue 1. YepHoe Tesio umeet Temrepatypy 3 KK. IIpu oxnakgeHuu Tesa AjIMHa BOJIHBI,
TIPUXOZSILAsiCsl HA MAaKCUMYM H3/y4yaTebHOM CIIOCOOHOCTH, W3MeHWach Ha 8 MKM. [Jo Kakoi
TeMIlepaTypsbl 0X/1aAu10ck Teno? Oteet: 323K.

3aganue 2. DjieKTpPOH 00saflaeT KuHeTHdeckoit sHeprueir 30 3B. Ormpejenuthb
Z1e0pOIiIeBCKYTO ZJIMHY BOJTHBI 37IeKTPOHA. BO CKOMBKO pa3 M3MEHHWTCS 3Ta /I/IMHA BOJIHBI, eC/d
KUHEeTHUeCKast S3Heprus ymeHbmuTcst Ha 20%? Otset: 2,2:10"m; 1,12.

3apanue 3. TIpu ABWKEHUH YaCTHIIBI BAOIb OCH X CKOPOCTh ee MOKeT OBbITh Orpe/iesieHa ¢
TOUHOCTHIO (ommOKo#) M0 1 cm/c. HaiiTh Heorpezie/ieHHOCTh KOOpPJWHATHI, eC/Id YacTHULei
sByisieTcst: 1) s71ekTpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01m; 102m.

3apanue 4. Yactuija HaxoAuTcsi B OeCKOHEYHO TyOOKOW O[HOMEPHOM MOoTeHIMaabHON
VMesi MUHUMaJIbHY0 3Hepruro. KakoBa BepOsSITHOCTh OOHapy’KeHHsI UaCTHUIIbI B Cpe/IHe TpeTu
aMbl? OtBeT: 0,609.

3aganue 5. OmnpefennTb [AJMHY BOJIHBL, COOTBETCTBYIOLYH) TpeTbeM JIMHUM CepUU
banbmepa: 1) B cniekTpe u3nyueHuu Bofopoja, 2) B cnekTpe u3nyudeHusi noHa renvs. OTBeT:
434um, 1098M.

KonTposibHasi pabora Ne 6 «@u3uKa Aipa ¥ 3/ieMeHTapHbIX YaCTHI»

192
3apanue 1. [lepBoHayasibHasi Macca u30Tona wupuaus 77 Ir paBHa m = 5 T, TIepUO[

nonypacnaza 75 cyrok. Omnpepenvre, CKOJBKO ffep pacrajercd 3a 1 CeKyHAY B S5TOM
riperiapate. CKOJBKO aTOMOB 3TOro IperapaTta ocrtaHercs yepe3 30 CYyTOK U BO CKOJIBKO pa3
W3MEHUTCA aKTUBHOCTD TIpernapara 3a 371o Bpems? Oteet: 1,67-10'; 1,2:10%; 1,32.

3aganue 2. Aapo Gepuus-7 B-paguoakTUBHO 1o cxeMe K-3axBaTa. 3amucaTth peakiiyio.
Kakue yacTHiibl Tpy 3TOM 00pa30BaIvcCh?

3apanue 3. HeliTpuHHOe u3/yueHHe 3Be3Zbl MOXKET BO3HUKHYTh 3a CueT OObeArHeHUs
JBYX TIDPOTOHOB C oOpa3oBaHWeM [leHTOHA. 3anuiuuTe peaknuio. Kakue dYacTHLbl elie
00pa3yroTCs B 3TOM peaki[uu?

3aganue 4. Halitu 5Hepruto CBsi3M siipa, KOTOpOe MMeeT OJIMHAKOBOE UKCJ/IO MPOTOHOB U
HEUTPOHOB U PaJuyc, B [10JTOPA pa3a MeHbILMI pajuyca sjpa “Al . Orser: 'Be ,56,5M>3B.

3apanue 5. 13 mepBoHauasbHO CBOOOJHBIX TMPOTOHOB M HEHTPOHOB 00pa3yeTcs siipo
yriepoga-12. Kakas sHeprus npy 3TOM BbIJe/I1eTCsA, KaK OHa HasbiBaeTcsA? Eciu cuHTe3upoBaTh
TakuM obpasoMm 1 r yriepoja, TO CKOJIbKO BCEro BbIEMUTCS TPU 3ToM 3Hepruu? Kakomy
KO/IMYeCTBY He()TH 3Ta 3Heprus skBuBaseHTHa? OTBeT: 92,4 M>5B; 740 I'/x; 16 T.

BHeayauTOopHas camocTosiTesibHas paboTa 00ydJaromuxcsi BK/rOUaeT B cebsi: mpopaboTKy
JIEKLIMOHHOTO Marepuasa, W3yueHue JUTepaTypbl N0 COOTBETCTBYIOLLEMY pasfeily; pelleHue
WH/UBHU/YaJbHBIX [JOMAIIHUX 3afiay, TOJTrOTOBKY K BBITIOJIHEHUIO  J1ab0OpaTOPHBIX pabdoT,
TIOJITOTOBKY K OTYETY T10 JabopaTOpHBIM paboTam, IMOArOTOBKY K CEMHHApPaM.

ITpumepHbie uHOugudya/bHble domawHue 3adaHus (U/]3)
1 cemecTp

38,[[8‘-18 Ne 1 «KKuHemaTHKa MoCTynaTe/IbHOr0o ¥ BpamaTe/IbHOr0 ABHXKEHUA»

TouKa JBIDKETCS 110 OKPY)XHOCTM pajuycoM 4 M mo 3akony S =A+Bt' rpe S —
npoiiieHHbId myTh, A=8 M, B=2 m/c’ t- Bpems. Ompeze/uTh, B KaKO MOMEHT BpPeMEHU
HOPMaJIbHOe YCKOpeHHe paBHO 2 M/c. HaliTM CKOPOCTb, TaHTeHIMANLHOE U TIOTHOe YCKOPEeHHe
TOUKM B 3TOT MOMEHT BpeMeHH

3agaua Ne 2 «/IluHaMMKa NOCTyNaTe/1IbHOI0 JBH)KeHHU»

Ha 0601 MaxoBuka guamMerpoM 60cM HaMOTaH IIHYP, K KOHI[y KOTOPOT'O TMPUBSI3aH IPy3 C
Maccoi 2 Kr. OrnpezieTMTb MOMEHT UHEPLIMM MaXOBHKa, eC/Id OH BpalllasiCb paBHOYCKOPEHHO MO/,
JleliCTBUEM T'py3a, 3a Bpems t=3c pruobpes yrjioByr0 CKOpoCTh 9 pag/c.



3apaua Ne 3 «/lMHaMMKa BpalljaTe/IbHOI0 ABH)KEHUS»

Ha Ban B BU/je LMMH/Ipa C TOPHU30HTATILHOM OCBIO BpAll|eHUs] HAMOTaHa HeBeCcoMasi HUTh,
K KOHIly ee TIpuKperuieH Tpy3. Kakyro yriioByro ckopocTb OyzeT MMeThb Bas CIyCTsS 2C TOCiIe
Havajla [BWKeHUs rpy3a, ecau macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr,
JIeliCTBUEM CHJT TPEeHUS Ha JBYDKYIIMECS Tesla MOYKHO TIpeHeOpeub

3agaua Ne 4 «3akoHBI COXpaHeHHsI B MeXaHHKe»

[Ba MasnbIxX 10 pasMepy rpysa maccamMu m;=10 Kr ¥ m,=15 Kr IO/BelLleHbl HAa HUTIX
OJJMHAaKOBOM JIHbI L=2 M B 0/{HOM TOUKe U COTIPUKACAIOTCsl MeXKAy co00i. MeHbIMi Tpy3 ObLT
OTK/I0HeH Ha yros a=60° u ormnyieH. Onpeie/MTe BLICOTY, HA KOTOPYO MOAHUMYTCsI 00a rpy3a
rocsie abCOMIOTHO HEYTpYroro yzapa

3agaua Ne 5 «MexaHHUeCKHe KO/Ie0aHuA»

[Mepuop 3aryxatoimuyx Kosiebanuii paseH T = 4c, norapudmuueckuii JeKpeMeHT 3aTyXaHusI
1,6; HauanbHasi ¢asa paBHa 0. CmeleHHe TOukd B MoMeHT T/4 paBHO 4,5 cMm. Hamucatb
ypaBHeHue KoJsiebaHuil ¥ TOCTPOUTD rpaduK B Mpesiesiax TPEX Mepruo/ioB

3agaua Ne 6 «Pe1ATUBHCTCKAsA MeXaHHKa»

B nabopatopHoli cucTemMe oTcyeTa OfHA U3 JIBYX OJWHAKOBBIX YaCTHI] C MacCOM my
MOKOUTCS, [Ipyrasi ABWXKeTCs CO CKOpPOCThi0 v=0,8C M0 HampaB/ieHHIO K TOKOSIIENCsT JacTuLe.
Omnpefienute peasITUBUCTCKYIO MAcCy ABWKYIIEHCS UacTHUIlbl B 1aDOpaTOPHOW CHUCTeMe OTCUeTa
Y ee KUHeTUUeCKYH SHepruro

3agaua Ne 7 «MKT. Cratucrnueckas pusmuka»

B cocyzne obvemom 20 j1 HaXOAWUTCS CMeCh BOJIOPO/Zia W Te/vs TOJ, AaBjieHWeM 2 aTM.
Obiast macca cmecu 5 T. M3BeCTHO, UTO CpejHssi KWHETUUeCKas SHeprusi MoCTyIaTeJbHOro
JIBIDKeHUs MoJieKy/1 cmecH rasos pasHa 0,038 3B. Bo ckoJIbKO pa3 OT/IM4arOTCst MacChl BOJOPOJa
Y Te/lvsi B CMecu?

3agaua Ne 8 «VeanbHBIN ra3»

3 Mo/ a3oTa IJIOTHOCTBIO P=1,25Kr/M® M30XOPHO HAarpe/id TakK, UTO €ro [aBjIeHue
usMenunace ¢ 1,1-10° ITa go 1,6:10°TIa, a 3areM HM300apHO CKaa¥ [0 T€PBOHAYAILHON
TemMriepaTypbl. OmipeziesiuTe TeMriepaTypbl B KaXJOM U3 TpeX OMNMUCAHHBIX COCTOSSHUM |
KOHeYHbIY 00beM rasa. M3o6pasure rpadyku 3THX mporjeccoB B KoopauHatax P-T

3agaua Ne 9 «IIepBoe Haua/10 TEPMOAUHAMMKH»

B pesynbTrate uM30TepMHYeCcKOro pacliMpeHusi asora maccom m=0.2Krmpu TemriepaType
T=280 K o6wem ero yBenuurBaercsi B 2 pasa. Onpefienuts: 1) paboTy A, COBepIIeHHYH0 ra3oM
npu pacumpenuy; 2) usmeHeHue AU BHyTpeHHeW 5Hepruu; 3) KOJIUUECTBO TeryioTel Q,
T10JIy4eHHOe ra3oM

3apauya Ne 10 «Bropoe Haua/io TepMOAUHAMHUKH»

Kycok npga maccot m =200r, B3dAThIA Tipu Temmeparype t; = -10C°, ObuT HarpeT [0
Temrnepatypel t; =0C° U pacruiaBjieH, Tocie yero obOpa3oBaBliasicsi BoZa Oblla Harpera o
TemrtepaTypsl t; = 10C°. Ornpezienuts u3MeHeHre AS 3HTPOINUU B XOZle YKa3aHHBIX ITPOL|eCCOB.

3agaua Ne 11 «31ekTpocTaTuKa»

OJleKTpUYecKoe 1oJie co3jaHo AByms 3apsgaMu ;=10 K1 u q.=-20 uKJ1, HaxoaAuymMucs
Ha paccrossHid d=20 cm gpyr ot pApyra. OnpefenuTh HanpsDKeHHOCTb TMOJS B TOUKe A,
yZla/leHHO! OT IepBOro 3apsja Ha paccrossHue 11=30 cM 1 oT BTOpOro Ha r,=50 cMm. PaccunraTthb
paboTy, KOTOPYHO HEOOXOJUMO COBEpILIUTh, YTOObI IIEPEeHeCTH TOUYeUHbIH 3apsif qo=5-10"* K u3
TOUKW HaxOZALINUKCS ITOCepeiiHe MeXAy 3apsiiaMy B TOUKy A.



3agaua Ne 12 «I1oCTOAHHBIN 3/IEKTPUYECKHI TOK»

Ha puc. 3.1. £=1,0 B, &=2,0 B, &=3,0 B, rr=1,0 Om, r,=0,5 Owm, 1r;=1/3 Om, R;=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cuibl TOKa BO BCeX yyacTKaxX Lienu; 2) TEIJIOBYH) MOILIHOCTb,
KOTOpasi BbI/le/IsieTCsl Ha COMPOTHB/IeHNH Rs.

R}. g2 2

Rz

rr 51

3agaua Ne 13 «JseKTpoMarHeTusM»

[To aByM OeCKOHEUHO [JIMHHBIM TIPSIMBbIM TIapasUIeIbHBIM TIPOBOZIAM, HaXO/SIUMCS Ha
pacctosauu R=10,0 cm pgpyr ot gpyra B Bakyyme, TekyT Toka [,=20,0 A u [=30,0 A
OJIMHAKOBOT0 HaripaB/eHus. OrnpezieMTe MarHUTHYIO MHAYKLMIO N0/1s1 B, co3aBaeMoro Tokamu
B TOYKAaX, JIeKAlMX Ha MpsMOM, coefuHsIOLMX o0a mpoBoza, ecau: 1) Touka C JIeKUT Ha
paccrosiHuM 1;=2,0 CM JleBee JIeBOro INpoBoAa; 2) Touka [l neXuT Ha paccTosHuu r,=3,0 cm
TripaBee TIPaBOTO MPOBO/Ia; 3) Touka G JIeXKUT Ha paccTosiHUM 13=4,0 CM IpaBee J1IeBOT0O TIPOBO/IA.

3agaua Ne 14 «31eKTpOoMarHeTusm»

OneKTPOH, YCKOpeHHbI HanpsbkeHuem U=200 B, BieTaeT B 0HOPOZHOe MarHUTHOE T10Jie
¢ unaykipei B=0,7-10" T nepnesuKkyispHO CUIOBLIM JUHUSAM. HaliTh pajiyc OKpY)KHOCTH,
10 KOTOPOM IBUKETCS 37IeEKTPOH B MarHWTHOM I10J1e U Nepuo/ ero BpaieHust. Oteet: R=0,68 wm;
T=5,1-107 c.

3apauya Ne 15 «Jj1ieKTpoMarHuTHass HHAYKIUS»

[TpoBojsAIIMK TIZIOCKWIT KOHTYp, MMeoLuii ¢opMy OKpy>kHOCTH paguyca r = 0,05 m
MoMellleH B O/IHOPOJHOe MarHUTHOe TMojie TaK, YTO JIMHUM MAarHUTHOM WHIYKLUM T0Jis
HaripaB/ieHbl TIepHeHAUKY/ISIPHO TJIOCKOCTU KoHTypa. ComportuBiieHde KOoHTypa R = 5 Owm.
MarnuTtHasi UHAYKLUsI MeHsieTcs 1o 3akoHy B = kt, rae k = 0,2 Ta/c. Onpegenute: a) 3.4.C.
WH/IYKI[UH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CH/Iy MHAYKIMOHHOTO TOKA; B) 3apsifi, KOTOPbIH
NpoTeyeT M0 KOHTYPY 3a MepBble 5 CeKyH/l U3MeHeHUs TI0JIs.

2 cemecTp

3agaua Ne 16 «HTep(depeHIjusA cBeTa 0T TOUYEYHbIX HCTOYHHKOB»

B onbiTe FOHra Ha myTH OJHOrO M3 WHTepQepUpYHOIIMX Jyueil romeljasiacb TOHKast
CTeK/IsiHHasi IUIaCTMHKA, BC/IEACTBHE UYero LeHTpa/bHas CBeTsasg I10/0ca CMeljanach B
TI0JIOKEeHVe TIepBOHAYa/IbHO 3aHATOe MMATOU CBETJIOW MOJ0COM(He cuMTasl LieHTpajabHOW). Jlyu
rajiaeT Ha IVIACTUHKY IeprieHAUKYysipHo. ITokasarens npesiomsieHus IiacTUHKY n=1,5. [InvHa
BosiHbI A=6-107 M. KakoBa To/III[MHA M/IaCTUHKU?

3agaua Ne 17 «IHTep(depeHIiusA cBeTa B TOHKHUX MVIEHKaX»

[TnockomnapasienbHasi CTeK/IsiHHAsl TUIaCTUHKA TO/MIMHOM d=1,2 MKM U C TOKasaTesiem
rpeyioM/IeHus N=1,5 moMelrieHa MeXXly ABYMsl CpeZlaMU C TIoKa3aTe/isIMU MpeioM/IeHHs Ny U Ny.
Cgert c ayivHOM BosiHbI A=0,6 MKM TilalaeT HOPMaJIbHO Ha I/IaCTUHKY. OmnpeziesiuTe ONTUUECKYHO
pa3HOCTh XOJa BOJIH, OTpPaK€HHbIX OT BepxHeW M HIWKHeW TOBepXHOCTel TIJIaCTUHKUA U
oTipejie/IuTe, yCUIeHWe WU 0Ciab/ieHue MHTEeHCHBHOCTH MPOUCXOAUT TP MHTepdepeHLH B
CJIeAYIONIUX CTyYasix: a) Ni<n<np; 6) n;<n>n,



3agaua Ne 18 «udpakuus @penens»
Hatigute paguycel niepBbix Tpex 30H DpeHens s MJIOCKOW BOJHBI, €C/IM PacCTOSIHHAE OT
BOJTHOBOM TIOBEPXHOCTH J10 TOUKW HabmozenHus 1 M. [InuHa BostHBI A=500 HM.

3agaua Ne 19 «Iudpaknusa @payHrodepa»

Haiit Hanbo/bIMid TIOPSIZIOK CTIeKTpa /I/Isl KeITOUW TMHUK HAaTpHsl C TMHOW BOJIHBI A=589
HM, eC/Ii TMIOCTOSIHHAsA AU(pakLMOHHOW pemieTk d=2 MKM. CKOJIbKO BCero MakCMMYMOB JlaeT
5Ta pemetka? Iloz kakum yriom ¢ HabmogaeTcs oCaeJHANA MaKCUMyM?

3apauva Ne 20 «ITonsipu3anus cBeTa»

YT0/1 MeX/y TUIOCKOCTSIMU TIPOITYCKaHUs IBYX Mosisipu3atopoB paseH 50°. EctecTBeHHbIM
CBeT, MPOXO/sl uepe3 Takyk cucremy, ocsabsnsietcs B 8 pa3s. [IpeHebperasi moTepsiMu CBeTa IpU
OTpa)keHWH, orpeie/uTh KO3 ULIMEHT MOIJIOLIeH)s CBeTa B MOJIsipU3aTopax

3agaua Ne 21 «DoTo3¢dexT»

OnpenenuTh  HaWMEHBLIWM  3aZlep>)KUBAIOLIUA  TIOTeHLMan, HeoOXOAWMBIM /st
TIpeKpaIlleH|us] SMUCCHUA C TIOBEPXHOCTH (DOTOKATO/a, €C/T OH OCBEIaeTcsl W3IyYeHHeM C
JyvHOM BosHBI 0,4 MKM, a KpacHasi TpaHHIa Jjiss MaTepuasa Katoza paBHa 0,67 MKM

3apaua Ne 22 «TenioBoe u3ydeHue»

UYepHoe Tesio Harpes oT Temreparypbl 600K no 2400K. Bo ckoJ/IbKO pa3 yBeauuyuiach
obmiasi TerioBasi SHepruis, W3naydaemas TesioM? Ha CKOJIBKO W3MeHW/Iach [/IMHA BOJIHBI,
COOTBETCTBYIOLL|as MAKCHUMYMY SHEPTMM U3/Ty4YeHUs U CIIeKTPa/IbHbIN COCTaB U3My4YeHUs?

3agaua Ne 23 «9¢ddexT Komnrona»

dotoH c 3Heprueit 1 MaB paccesiics Ha CBOOOJHOM TTOKOMBIIIEMCsI 37eKTpoHe. Haiitu
KMHETUUECKYH) SHEpPryr0 3/1eKTPOHAa OTJAauM, eC/AM B pe3ysbTaTe pacCesiHusl [JIMHA BOJIHbI
¢oToHa U3mMeHunackh Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOM MeXaHUKH»
ITpu ABV)KEHUH YaCTHUI[bI BAOIL OCH X CKOPOCTb ee MOXKeT OBbITh orpefiesieHa C TOYHOCTBIO

(ommmbkoii) g0 1 cm/c. Halitu Heorpee1eHHOCTh KOOPAMHATHI, eC/Td YacTullel sBisieTcs: 1)
3JIEKTPOH, 2) ApobuHKa Maccoii 0,1r

3ajgaua Ne 25 «HacTHiia B IOTeHIMA/ILHOH sAMe»
CobcTBeHHasi (YHKIWSA, OIUCHIBAIOIIAs COCTOSIHUE MUKDOUYACTHI[bI B OeCKOHEUHO
. Tn
. . . ¥, (x)=Csin—x
r/1y0OKOW TOTEHIMAIbHOHN siMe IIUPUHOU £, UMeeT BUJ I Wcnonw3ys ycnosus
HOPMHPOBKH, OTpeJieIuTh TMOCTOsIHHYIO C.

3agaya Ne 26 «Atom no Teopuu bopa»
Belunc/uTh pajjuychl epBbIX Tpex OpOMUT 3/1eKTPOHA B aTOMe BOZI0pPO/ia

3apaua Ne 27 «M3/1yuyeHue aToma»
Haiiti HamboJiblllyl0 ¥ HAaUMEHbILYI0 [JIMHBI BOMH cepuu IlaiieHa B CrieKTpe U3/IydeHust
BoziopoZa. CpaBHUTH IOJIyUeHHble 3HaueHus C J/IMHAaMU BOJIH BUMMOTO U3/Ty4YeHHUs

3agaua Ne 28 «PafiHOAKTHBHOCTb»

192

IlepBoHauasbHast Macca U30Tora upuausa 77 Ir paBHa m = 5 T, Tepuoz, rnoJjypacnaga 75

cytok. Ompefenure, CKOJBKO saep pacmnazercd 3a 1 cekyHay B 3ToM Imperniapare. CKOJBKO
aTOMOB 3TOro IperiapaTta ocraHeTcs yepe3 30 CyTOK U BO CKOJIBKO pa3 M3MEHUTCSl aKTUBHOCTb
rperiapara 3a 3T0 Bpems?



3apaua Ne 29 «3aKoHbI COXpaHeHMS B S/IePHBIX PeaKIiuax»

B neHTtpe conHLia MpoTekaeT TepMosJepHas peaklds CHUHTe3a rejldis U3 BOAODPOAQ, B
KOTOPOM M3 YeThIpex MPOTOHOB oOpasyercs spo He' u Ba TO3MTpOHA. 3amuiimTe 3Ty
peakiuio. Kakue eltje uacturibl 06pasyroTcs B Hel?

3apaua Ne 30 «JHeprus B si/lepHbIX peaKIusax»

Kakoe komuuectBo U?* «BbIropaeT» 3a rofi B S[ePHOM PEaKTOpe C 3/IeKTPHUYECKOM
MomHOCTEIO 1 I'BT 1 k..z. 38%? CuutaTh, UTO pacnaj sfifjep ypaHa noj JAelCTBUEeM TeIIOBbIX
HEWUTPOHOB TIPUBOAUT K 00pa30BaHMIO0 U30TOIMOB KCeHOHa-141, cTpoHIMsA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.

ITepeuenb nabopamopHbix pabom

1 cemecTp
Ne 1 «ITpumeHeHVe 3aKOHOB COXpaHeHUs /1JIsl OIpe/ie/leHUs CKOPOCTH I10J1eTa I1yJIv»

Ne 4 «MccnepoBaHue BpalllaTeIbHOTO ABWXKEHUSI TBEPZAOTr0 Tejla BOKPYT HEMOABMKHOU OCH»
Ne 5 «OmipesienieHrie XapaKTepPUCTHK 3aTyXaroLUX KonebaHui pr3nuecKoro MassTHUKa»

Ne 11 «/3yyeHHe CTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Ne 14 «OmnipefieneHue moka3satesist aguabarsl MetosioM Kiemana u [lesopma»

Ne 21 «MccnepoBanye 3/1€KTPOCTaTUUECKOIO 11011 C IIOMOLL[bIO 30H1a»

Ne 24 «PacimmpeHnue ripefiesia ©UsMepeHUs: aMIiepMeTpa IoCTOSTHHOTO TOKa»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTM KAaTyLIKA W MAarHATHOM TPOHHWLIAEMOCTH
(heppoOMarHMTHOrO Tena»

2 cemecTp

Ne 32 «Omnpefenenvie paguyca KpYBU3HbI JIMH3bI U [10JI0CHI IPOMYCKaHKUSI CBETO(UIBTPA C
MOMOIIBIO KoJier] HbroToHa»

Ne 34 «Ormpepenenve [AAWMHBI CBETOBOW BOJHBI M XapaKTePUCTUK AU(PPaKLMOHHOW
peraeTKm»

Ne 35 «OnpefienieHrie KOHL|EHTpaL[MM paCTBOPOB caxapa U MOCTOSIHHOW BpallleHUs»

Ne 36 «CHsiTMe BOJbTaMIEPHBIX XapaKTePUCTUK (OTO3/IeMeHTa U OripefiejieHue ero
YYBCTBUTEIbHOCTU»

Ne 41 «MccnepoBanue Bo30yXAeHHA aTOMOB ra3a»
Ne 42 «OripefiesieHle TJIaBHBIX KBAaHTOBBIX uunces BO30Y>KJEHHBIX COCTOSIHWM aTroma
BOZIOPOJA»
Ne 51 «/3ydeHre 3aKOHOMEPHOCTeN o-pacriafia»
Ne 53 «OrmpejeneHve MaKCUMaabHOW SHEPruM [-yacTvll W  UAeHTU(HUKALS
PaZiIM0aKTUBHBIX IIperapaToB»
ITepeuenb 60npoco6 K CEMUHAPCKUM 3AHAMUAM

1 cemecTp

Cevunap Ne 1 «KuHemaTMKa M JAMHAaMHKA IOCTyNaTe/JbHOr0 W BpallaTe/J1bHOro
JABHOKeHUI»

1. Mexanuueckoe gBwkeHue. Cuctema orcuéra. MaTtepuasibHas TOUKa.

2. OcCHOBHble KUHEMaTHUeCKre XapaKTepUCTUKU: [lepeMellieHure, yTb, CKOPOCTb,
yCKOpeHHe: MI0/IHOe, HOpMaJlbHOe, TaHTeHLjuaibHoe. Knaccudukarys JBUKeHU.

3. IlocrynarensHoe aBuxeHue. LleHTp Macc. BpaljatenbHoe JBUKeHUe.

4. OcHOBHBIE KUHEMaTHUYeCKHWe XapakTepUCTUKU BpalljaTe/IbHOr'0 JABWKEeHUs: YIoJl
TI0BOPOTA, YIJIOBOE IlepeMellieHue, YIJI0Bble CKOPOCTh U YCKOpEeHUe.

5. Caasp Mex/ly IMHEMHBIMY U YIJIOBBIMU XapaKTePUCTUKM JIB)KeHUsl. PaBHOMepHOe 1
paBHOIlepeMeHHOe BpalljaTesibHOe /IBWKeHusl. [loHsATHe cOCTOSIHUS (PU3MYeCKOr CUCTEMbI U
ypaBHEHUS [ABUKEHUS.

6. /[yrHaMHuecKue XapaKTepUCTHMKU: CHJla , CUI0BOe T10Jle, Macca, UMITYJIbC.

7.  3akoHbl HproTOHA.

8. [JuHamMuueckue XapaKTepUCTHKU BpalljaTe/IbHOr'O JABMKEHUS: MOMEHT CHUJIbI
OTHOCHUTEJIbHO OCH, MOMEHT MHepLui. OCHOBHOM 3aKOH JUHAMMKH BPAlLlaTe/IbHOTO ABH)KEHUSI.



CemuHap Ne 2 “3akoH coxpaHeHMsT”

1. 3akoH coxpaHeHMsI UMITyJ/bCa, YCI0BUS €r0 BbITIOJIHEHUS.

2. 3aKOH COXpaHeHUst MOMEeHTa UMITy/IbCa, YC/I0BUSA ero BbIIIOJIHeHUS.

3. Pabora, moiHOCTh. PaboTa rpaBUTal[MOHHOMN CUJTbI, KOHCEPBATHBHBIE CUJIbL. PaboTa
pe3ysbTHUpYIOLel cunbl. KuHeTnueckast S3Heprus, TeopemMa 00 W3MeHeHHUH KHHeTHYeCKOn
SHepruu.

4. 3aKOH COXpaHeHWs MOJTHOM MeXaHW4YeCKOW SHepruM, yCJIOBUS €0 BBbITO/IHEHUS.

5. CoygapeHue ByX TeJl.

6. CBs13b 3aKOHOB COXPaHEHUs CO CBOMCTBAMM IPOCTPAHCTBA U BPeMeHH.

Cemunap Ne 3 “Kosiedanus 1 BOJTHbI”

1. ®usnueckuy U MaTeMaTUYeCKUM MasTHUKHU.

2. TapmoHuueckue, CBOOOHbIE, BEIHYK/IeHHbIE U 3aTyXarollye KojebaHus:
IuddepeHManbHble, rpadyKy, XapaKTepUCTUKY.

3. sIBnenue pe3oHaHca U ero ¢u3nueckas nmpupoza. Ilpumepsi.

4. BosHa. Busiel BosiH. MexaHu3m o0pa3oBaHUsI MeEXaHUYeCKUX BOJTH.

5. 3BykoBasi BojHa. MexaHu3M 06pa3oBaHusI 3ByKa B rasax.

6. DBosiHOBOe ypaBHeHue.

7.  Crosiuasi BojiHa. MexaHu3M obpa3oBaHusi. Y paBHeHHe CTOSTUei BOJTHBI.

Cemunap Ne 4 «CtaTucrnueckse MeTOAbI ONTUCAHUA MAaKpPOCHUCTEM»
BeposTHOCTH NOsIB/IEHUS [UCKPETHOM U HellpepbIBHOM C/IyYalHbIX BeJTMYMH.
DyHKLMA pacrpe/ie/ieHusl BePOSTHOCTEN. Y C/I0BHe HOPMUPOBKU.

Cpeznnee 1 Hanbosiee BepOSITHOE 3HaUeHUE C/TyYaliHOM BeJTMUMHBL.
Cratuctuueckre MeTo/ibl. OCHOBHBIE TI0/I0’KEHUSI CTaTUCTUUYECKON (PU3UKU.
Pacnipegenenue Makcsesa, I'aycca, bosnbimana.
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CemuHap Ne 5 «TepmoguHamMuuyecKyue MeTOAbI OITMCAHUSA MaKPOCUCTEM»
YpaBHeHHe COCTOSTHUS U/leanbHOro rasa.
PacnipesienieHrie sHepruu 1o creneHssM cBoO0bI. CpeHSSI SHEPTHS] MOJIEKYJIbI.
TenioemkocTb. MoJisipHasi U yzie/ibHasi TEIJIOEMKOCTH. Y paBHeHue Maiiepa.
BHyTpeHHsIs1 5Heprust Kak QyHKIIUsS COCTOSIHUSI CUCTeMbl. PaboTa Kak QyHKIUs
ripoliecca.
[TepBOe Hayano TEPMOJMHAMUKH.
W3ormpoljecchl: M30TepMUYECKHH, M30X0pHUUeCKHH, n300apuuecKnii, aarnabaTuecKui,
MOJIATPOITNYECKUMU.
OnTponus. CBOMCTBA SHTPOMMUU U30JTMPOBaHHOW CHCTEMBI.
Bropoii 3aK0H TepMOIVHAMUKH.

9. Hwuxkn Kapno. K.m.za. nukiia KapHo.

L o e
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CemuHnap Ne 6 «J1eKTpocTaTH4ecKoe 1oJjie»
OneKTpocTaThyecKoe Iosie. JeKTpUuuecKny 3apsifi. 3akoH KyiioHa.
HarpspkeHHOCTB 3/1eKTpOCTaTUUYeCcKoro rosis. [IpuHLumI cynepnosunyu.

[ToTok BekTOpa E Teopema I'aycca.

[ToTeHLIMAaNTBHOCTD 3/IEKTPOCTATUYECKOrO MoJisd. Teopema 0 UPKYJISILIUU.

CBsi3b MeXX/ly HANPSPKEHHOCTBIO U MIOTEeHLIAA/IOM.

I'eomeTprueckoe onucanue 1osist. CUioBble TUHUW. DKBUMOTEHLUA/IbHbIE [IOBEPXHOCTH.
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Cemunap Ne 7 «IlocTosiHHBIN TOK. L{enu MoCTOAHHOTO TOKa»
1. Dnextpuueckuy TOK. [IIOTHOCTB TOKa. Y paBHeHVe HENPepbIBHOCTH.
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10.
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3akoH Oma /i/11 OZJHOPOJHOI0 y4acTKa LierHu.

ConpoTuBieHve poBoHYKA. CoeZilMHEHNEe COMPOTHUBIIEHUM.

3akoH Oma /111 HeoAHOPOAHOrO yyacTka Lenu. CtopoHHue cuisl. I/C.
[TpaBuna Kupxroda.

MoruHocTb TOKa. 3aKoH [Ixoysig-JleHna.

ek wnN

Cemunap Ne 8 «MarautHoe noJie. J/IeKTpOMarHuTHasA HHAYKI{UA»
1. VICTOYHMKM MarHWTHOTO I0Ji. MarHuTHoe 1oJie ABWXKYLLerocs 3apsizia v NpoBOJHUKA C
TOKOM. 3aKOH buo-Casapa.
[ToToK M LMPKY/IALMS BeKTOpa UHAYKLMM MarHUTHOrO 110/151. Teopema ["aycca 1 TeopeMa
O LIUPKY/IALUU.
Cuna Jlopenua. [IBr>keHue 3apsyKeHHOW YaCTHLIbl B MarHUTHOM I10JIe.
Cua Amrepa.
3aKoH s/ieKTpoMarHuTHoW uHAyKumuu Papages. [1pasuno JleHia.
Buxpesoe s/ekTprueckoe rosJe.
ABnenue camouHAYKUMU. MTHAYKTUBHOCTB. COJIeHOU/,

N
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2 cemecTp

CemuHap Ne 9 «HTepdeperHnys u AndpaxKiusa cBeTa»
OneKTpoOMarHUTHbIe BOJTHEI.
KorepeHTHOCTb U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
WuTepdepeHIys cBeTa OT JByX UCTOUHUKOB.
VHTepdepeH1yis cBeTa OT MJI0CKONAapasiebHOM MIaCTUHKY.
WHuTepdepeHius cBeTa OT MJIaCTUHKKM NlepeMeHHOoW TonuHbl. Konbla HetoToHa.
[TpumeHeHre UHTep(epeHLIUY CBeTa.
SBnenue gudpakiur. OcobeHHOCTb AUQpaKLK CBeTOBbIX BOJIH. Judpakuus OpeHesns u
@payHrodepa.
[Tpunuyn [Morirenca-®peHens. YpoljeHre BBIYUCIEHUH C TOMOLLbI0 BEKTOPHON
JiarpaMMel.
Oudpaxuus dpeHens Ha KPYr/ioM oTBepCcTUU. 30HbI DpeHersi.
Iudpakius @payHrodepa Ha y3KOi NPSMOIMHENHOM 11je/id. Y CI0BUSI MaKCUMyMa U
MUHMMYyMa. 3aBUCUMOCTb UHTEHCUBHOCTH CBeTa OT yrJa Au(paKkiLuu.

. AudpaxionHas pemietka. OCHOBHbIE XapaKTePUCTUKU JU(PPaKLIMOHHOW pelleTKU. Y CI0BUS

rJIaBHbIX MAKCUMYMOB U MUHUMYMOB 1 I,£[06{:1BO‘-IHBIX MHWHHUMYMOB.

Cemunap Ne 10 «Ilonsipu3anus cBera»
1. Tlonspusauus ceeta. EcTecTBeHHBIN M MOISPU30BaHHBIN CBET.
[Tonsipusanus cBeta Ipy OTpakeHUH U IpesioMeHuu. 3akoH bprocrepa.
3. Tlonspusaius pu ABOMHOM syuenipesioMaeHur. CBOWCTBa 0OBIKHOBEHHOTO U
HeOOBbIKHOBEHHOT O JTyueil.
4. IlonspusanuonHsle rpusMsl. [Ipusma Hukos.
3akoH Mastoca. AHanu3 noJisipu30BaHHOrO CBeTa.
6. OnTuyecky akTHUBHBIE BellleCTBa. BpallleHue I1I0CKOCTH T0/1Ipy3aLyiy CBeTa.

N

v

CemuHap Ne 11 «KBaHTOBas onruka»
1. TemnsoBoe usnyueHue abcomoTHO yepHoro Tena. 3akoH CredaHa - bosbliMaHa. 3akoH
cMellieHus Buna.
2. KopryckyasipHO-BOJIHOBO# /lya/iu3M cBeTa. DHeprusi ¥ UMITyJibC oToHa. [laBieHue
cBeTa.
3. ®oto3ddekT. 3akoHbI poTo3PdekTa. Popmysia DMHILTEHA.



4. Oddext KomnrtoHa. Popmyna Komnrona.
5. BonHoBble cBolicTBa yacTull. JlivHa BoiHbI e bpoitsis. [IpyuHIun Heomnpeie/leHHOCTH
[eiizenOepra.

CemuHap Ne 12 «CTpoenue aTroma»
Mogenu atoma. I1nanetapHas Mojesb aToMa.
IToctynate! bopa.
W3nyueHne aToMa BoZ0po/ia ¥ BOJOPOAONoA00HbIX crucTeM. CrieKTpasibHble CEepUH.
®opmyia banemepa.
CrieKTpbl MHOT03/1EKTPOHHBIX aTOMOB. 3aKOH Mo03/11.

ik

Cemunap Ne 13 «OcHOBHbIe M0/10)KeHHSI KBAHTOBOH MeXaHUKH»

1. KBaHTOBBIe cocTOsiHUS. BosHOBast GyHKLMS U ee pusmueckuii cMbIc/. [IpuHLMn
cyneprio3uLivy. YpasHeHue llIpesrHrepa, KBaHTOBbIE YpPaBHEHUs IBVKEHUS.

2. HekoTopble 33/lauy KBaHTOBOM MexaHUKH. YacTuiia B 6eCcKoHeuHO rimyOoKoH
NoTeHLMabHOM siMe. KBaHTOBaHNe SHEprum.

3. KBaHTOBBbIE unC/Ia, XapakTepUsyroLye NoJI0KeHue 3/IeKTpoHa B arome. KBaHTOBaHUe
sHepryuy. KBanToBaHue MomeHTa uminyJibca. CIivH 3/1eKTpOHa.

4. CxeMa HepreTHUeCcKUx ypoBHel aroMa Bozopo/a. [IpaBuia oTbopa rpy aTOMHBIX
repexozax.

5. ['paHu1pl NPUMEHUMOCTH KBAHTOBOW MeXaHUKH.

CemuHap Ne 14 «ATOMHBIEe siipa, UX CBOMCTBA. PalM0aKTHBHOCTD»
SABneHue pafi0aKTUBHOCTH.
OCHOBHOM 3aKOH pajM0aKTUBHOI'O pacraza. PairoakTuBHbIe psfbL.
CocraB 1 XapaKTepUCTUKU aTOMHOTIO0 sifipa. fliepHble CUJIBIL.
KanenbHast 1 060/104eyHasi Mozienu siziep.
Macca v 3Heprus CBsi3y sifipa. Y ie/ibHasi SHeprus cBsi3u. Paguyc sapa.

ik

Cemunap Ne 15 «SiepHble peakium»
AnepHble peakLyu.
OHeprus si7lepHOW peakLuu.

3. YpaBHeHue U 3HepreTuyeckoe ycjioBue o-pacrnaza. Ceasb S3Hepruu o-4aCTULbI C
nepuozioM rnosiypacrnaza. TyHHenbHbIM 3¢ ¢deKT npu o-pacrnaze. CriekTp o-4acTull.

4. Xapakrep CriekTpa y-usnayueHus. [Iporeccs! B3aMMO/IeliCTBYS Y-KBAHTOB C BeIleCTBOM.
3aBUCUMOCTb UHTEHCUBHOCTH Y-W3/Iy4eHUs! OT TOJILLMHBI (/1051 BelljecTBa. CpaBHeHUe
TIPOHHUKAFOIIeH CITIOCOOHOCTH Pa3WYHBIX BUJOB U3/TyUeHHsl.

5. Tpu Buga -pacnasa. JHepreTUUeCcKUil CekTp [3-uactull. ['unore3a HEMTPUHO. 3aKOHbI
coxpaHeHus 1IpU P-pacnage. JlenToHsl. JlenToOHHBIN 3apsi,.

N



ITpunoxenue 2

7. OHGHO'—IHLIG cpeacTBa IJIsd ITIPpOBEeICeHH S HpOMe}KYTO‘IHOﬁ aTTeCTalliHu
a) Ilnanupyemble pe3y/ibTaThl 00yUYeHHUs ¥ OLIEHOUYHBIE CPeJCTBA A/Is MPOBEeIeHUs MPOME)KYTOUHOM aTTeCTaluu:

CTpyKTypHBIH
3/IeMeHT
KOMIIeTeHI A

[11aHUpyeMble pe3y/IbTaThl
o0yueHwUs

OrieHOouHbIE CpefiCTBa

OK-1 crioco0HOCTHI0 K A0CTPAKTHOMY MBIIIEHUI), AHA/TU3Y, CHHTE3y

3HaTh

OCHOBHbIe 3aKOHbI (PH3UKU B
00/1aCTH MeXaHUKY,
CTaTUCTUYECKOW (PU3MKHU U
TepMO/JUHAMUKH,
3/IeKTpUYeCTBa U MarHeTU3Ma,
BOJIHOBOM U KBaHTOBOMH OIl-
THUKH, aTOMHOM U siIepHOM
¢bur3vKu U U3NKU TBEPO0TO
TeJla, FPaHuULbl IPUMEHUMOCTH
3TUX 3aKOHOB U (PU3UUECKYIO
CYL[HOCTb SIBJIEHUU U
TMIPOLIECCOB, NMPOUCXO/SAIINX B
npyupoge.

ITepeueHb TeopeTHYECKHX BONMPOCOB K 3K3aMeHYy ( 1 cemecTp):

1. KwuHemaTuKa TIOCTymaTeabHOrO [BWXKeHUs. [loHsiTWe paJuyc-BeKTOpa,
yckopenusi. HauanbHbie ycnoBusi. [Ipsivasi v oOpaTHast 3a/jauy MeXaHHUKH.

2. JIBwKeHHWe MO OKPY>XHOCTU. YTOJI MOBOPOTA, yIJiOBasi CKOPOCTb M YTIJIOBOE YCKOpeHue.
CBs13b YI/IOBBIX Y JIMHEHHBIX BeJTUUKH.

3. KpuBonuHeiiHoe JBWKeHHe. TaHreHUMa/bHOE W HOPMa/JbHOE YCKOpPEHUe.
YCKOpeHHe. YTO/I MeXX/y CKOPOCTBbIO U YCKOPEHHUEM.

4. VHepuuanbHble CUCTeMbl OTcueTa. [ToHSITHE CuIbI, MacChl U UMITy/Ibca. OCHOBHOM 3aKOH
[JVHaMUKM TIOCTYIaTeIbHOTO ABVKEHUSI.

5. MoMeHT wumMmIysbCa WU MOMEHT CWIbl OTHOCUTENIbHO TOUKHM. OCHOBHOe ypaBHEHHe
JIVHaMWKH BpalLlaTe/IbHOTO JBHKEHUSI.

6. DBpaieHue BOKpYr HeNoOABW)XKHOM OCHM. MoMeHT uHepLMu. PacueT MOMEHTOB WHEpPLUU
ripocThbix Tesl. Teopema IllTeliHepa.

7. 3aKOHBI COXpaHeHUsl B MeXaHHKe. 3aMKHYyTasi CUCTeMa. 3aKOHbI COXpaHeHUs] UMITy/bCa U
MOMEHTa UMITyJIbCa.

8. Pabota u MomHOCTb. KuHeTHueckass SHEPrusi TOCTYIaTeJbHOTO U BpalljaTebHOrO0
JIBYDKEHUS.

9. KoHcepBaTvBHbIe
MeXaHWUYeCKON SHepruHu.
10. [IBa criocoba omnucaHusi B3auMOZeUCTBUs. [IBI)KeHHe YaCTULIbI
CTaLMoHapHOM moJie. CBsi3b MeXXAY CUION U MOTeHLUaIbHOW SHepruei.

11. T'apmoHuueckue KosiebaHusl. AMIUIUTYZA, YaCTOTa, Hava/ibHas ¢a3a. MaTemMaTHUeCKUN U
bu3nyecKuil MasiTHUK. DHEPrUsi TapMOHUYECKUX KOJ1e0aHUH.

CKOPOCTH |

ITonHoOE

CHUJIBI. HOTeHL[I/IaJIBHaH SHeprus. 3aKoH COXPaHEHUA TTOJIHOM

B OJHOMEpHOM




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

12. 3aryxatorrue KonebaHusi. XapaKTepUCTHUKH 3aTyXaHuUsI. DHEPrus 3aTyXarmux KoyiebaHui.
13. OGOiiee moHsATHE O BOMHAX. XapaKTepUCTUKW Oeryiieil BojiHbI. BosHOBOe ypaBHeHMe
IIJIOCKOM BOJIHBI.

14. Hanoxenue ynpyrux BosiH. CTosiuas BojiHa M ee ocobeHHOcTH. KosebaHue HaTsHYTON
CTPYHBL.

15. TIloctynatel DWHIUTeMHA. 3amejjeHUe BpeMeHHW. JIopeHI|eBO COKpalljeHue [JIMHBI.
PenaruBucTcKkue HBapuaHThl. MIHTEpBaIl.

16. PenstuBUCTCKUI UMITy/bC. CBSI3b MacChl, SHEPTUU U UMITyJIbCa YaCTULIbI. DHEPIysl MOKOSI.
3aKOHBI COXpaHeHUs PY PeIITUBUCTCKUX CKOPOCTSIX.

17. MakpocucrteMa. MUKpPOCOCTOsSIHE U MaKpOCOCTOsiHMe CUCTeMbl. (CTaTUCTUUeCKUM
nozxog. IloHsiTne BepOSTHOCTY M CpeZiHel BeJINUMHBI.

18. DyHKUMA pacrnpe/ieneHyst C/IyyaliHOW BeJIMUMHBL. PacrnipefiesieHre MOJIeKY/I MO MPOEKLIUAM
CKOPOCTeM.

19. Pacripesesienrie MoJieKysl TI0O MOAY/IHO cKopocTd. Haubosee BeposiTHasi, CpefHsis U
CpejHeKBaJpaTU4yHasi CKOPOCTH.

20. Mogens upeanpHOro rasa. [laBneHve U Temriepatypa C TOYKM 3pDEHUS] MOJIEKYJSIPHO-
KWHeTUYeCKOW TeOpUM. YpaBHeHUe COCTOSHUS WJealbHOro rasa.

21. PacripeseneHre MoOJEKy/l HWJeaJbHOTO Trasa IO BbICOTE B TIOJ€ TSDKECTH 3eMIIU.
bapomeTtpuueckasi dopmyna.

22. Tlousitue cremneHeidi cBOOO/BI MosieKysbl. TeopemMa O paBHOpacrpe/ie/ieHHd SHepryuu To
CTerneHsIM CBOOO/IbI.

23. BHyTpeHHsia SHeprus Kak (yHKUMs COCTOsIHMSI — cucTembl. [lepBoe  Hauasno
TepPMOJUHAMUKH.

24. Pabora kak (yHKIUs Tipoijecca. V3oxoprueckuil, n3obapuuecKuii U H30TePMUUYECKUH
TIPOLeCCBHI.

25. TloHsiTMe TenaoeMKOCTH. TeryioeMKOCTb TIpU M30XOpPUUECKOM U Hn300apuueckom
npotieccax. [ToctosiHHas agrabaThl.

26. Apuabaruueckuii rmiporjecc. I[lepBoe Hauaso TepMOJUHAMUKA [y aguabaTHUuecKoro
riporiecca. YpasHeHnue [IyaccoHa.

27. Uuknnyeckuil npouecc. KospuipeHT moe3Horo ercTBUsl TeNJI0BOKW MalvHbl. Bropoe




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

Havasio TepMogvHaMuku. @opMynupoBku Knaysuyca u KesbBuHa.

28. TIpobnema HeoOPATHMOCTU TETUIOBBIX MPOILIECCOB. DHTPOMUS CHUCTEMbI M ee CBOMCTBA.
Teopema HepHcra.

29. OcCHOBHOe ypaBHeHMe TepMOJVHaMUKU. OHTPONMSl WJealbHOro rasa. l3meHeHue
SHTPOINMH IIPU U30IIpoLieccax.

30. Iukn Kapno. Teopema KapHo. TepMoauHamuyeckas 1Kajaa Temreparyp. TpoiiHasi ToUKa
BO/IbI KaK periepHasi TOUKa.

31. Cratuctuueckuii Bec MakpococtosiHusi. CyTb HeobpatumocTH. CTaTUCTUUECKUHM CMBICI
sHTpornuu. Popmya bosblmana.

32. I'paHuubl TPUMEHUMOCTH MOJENU WeaJbHOr0 Trasa. YpaBHeHue Ban-zep-Baasnbca.
M30TepMsl pea/lbHOIO rasa.

33. Cunbl B3aMMOJIEWCTBUSI B TIpUpojie. JjeKTpocTaThueckoe Ttosie. 3akoH KysoHa.
HanpspkeHHOCTB 37eKTpocTaTiyeckoro noss. [IpuHmn cyneprnosuiun.

34. Cunosele vHU. [IOTOK BeKTOpa HamNpsUKeHHOCTH 3/1eKTPOCTaTUUecKoro Iosis. Teopema
I"aycca.

35. IloreHuman. Teopema O LMPKYJ/SIMM BeKTOpa HAIpPSHKEHHOCTU 3JIEKTPOCTAaTUYeCKOro
noJisl. CBSA3b MeX/ly HalpsDKeHHOCTBIO U ITOTEHLIA/IOM.

36. OnektpoemkocTb. KoHgeHcaTopbl. CoefjiHeHre KOH/IeHCaTOPOB. DHepPrust KOHJeHcaTopa.
OHeprus 371eKTPpUYeCcKoro Mosis.

37. DnekTpuueckuil TOK. IIOTHOCTH TOKa. YpaBHeHHe HenpepbIBHOCTH. 3akoH Oma B
InddepeHLanbHOM GopMme.

38. CornpoTtuBieHue NpoBogHUKOB. CTOpOHHHME cuibl. 3aKOH OMa B MHTerpaibHOU (opMe.
39. IlpaBuna Kupxroda pas pacyeta pa3BeTB/AeHHBbIX Lereid. MOIIHOCTh TOKa. 3aKoH
[xoyns-JleHna.

40. Epuvnas npupoja 371eKTPUUeCKOro W MarHuTHoro mnosid. Ilose paBwkyluerocs s3apspa.
[TpuHLMIT Cyreprio3uLIMM MarHUTHBIX noseid. 3akoH buo-Casapa.

41. TIoTOK W LMPKYJIALIUA BeKTOpa UHAYKLIMU MarHUTHOro noss. Teopema ['aycca u Teopema o
LMPKYJISALUU.

42. Cwna Jlopenya. Cuna Amrepa.

43. 3aKOH 3neKTpoMarHuTHOWM wuHAyKumMM  DPapazies. [TlpaBuno JleHua. BuxpeBoe




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

3/7IeKTpUYecKoe IoJie.
44. flBneHune caMOMHAYKLMU. WHAYKTUBHOCTb. OHEpryds KOHTypa C TOKOM. OHeprus
MarHUTHOTO T10JISL.

45. Onekrpuyeckoe noJje B BelecTse. [lonsgpusanus AusneKTpyUka. BeKTop 3/1eKTpuueckoro
cMmeneHus. JIusekTpyuyeckas IpOHULAeMOCTh BelleCTBa.

46. MarHuTtHoe 1rosie B BelljecTBe. HamMarHnueHHOCTb. HarpsykeHHOCTb MarHWTHOIO IIOJISL.
MarsuTHas IIpoHULIAeMOCTb BelllecTBa. deppoMarHeTyku.

IlepeueHb BONPOCOB K 3a4eTY (2 cemectp):

1. Cucrema ypaBHeHMI MakcBesuia Kak 000011ieHre pa3po3HEHHBIX SIBIEHUN 7IeKTPUYeCTBa
Y MarHetusMa. MarepuasbHble ypaBHEHUsI.

2. CpouictBa ypaBHeHMM Makcsesuta. [IpenckasaHue CyleCTBOBaHMSI 3/1eKTPOMAarHUTHBIX
BOJIH.

3. DJleKTpOoMarHuTHbIe BOJIHbL. BomHOBOe ypaBHeHHe. CBOKCTBA 3/1eKTPOMAarHUTHBIX BOJIH.
4. Ilnockas 3/1leKTpOMarHUTHasi BOJIHA U ee OCHOBHbIe XapaKTepUCTUKU. DHEePIrUs U UMILYJIbC
3/1eKTPOMarHUTHOW BOJIHBI.

5. EcrectBeHHBI1 ¥  moiApu30BaHHbBIA  cBeT. CrTemeHb  MOJspU3aLUM  JTMHEMHO
TOJIAPU30BAHHOIO CBeTa. 3aKOH Mavttoca.

6. Ilosispu3anys rpu OTPa’KeHUU U INpeJIOMJIeHUY CBeTa Ha rpaHuLie pasgjesia [U3/1eKTPUKOB.
Yron Bprocrepa. [IBoiHOe j1y4derpesioMm/IeHye.

7. Criocobbl mossipu3aLiuM ecTecTBeHHoro cBera. Ilpusma Hukoss. BpailjeHue miockKocTH
TI0JIIPU3aLM CBeTa NP MPOXOXKEeHUM Yepe3 ONTUYeCKH aKTUBHYIO Cpefy.

8. Illkana smeKTpoMarHUTHBIX BOJMH. OCOOEHHOCTH ONTHUECKOro AuamnasoHa. [lokasaresb
TIpeIOMJ/IeHUs Cpe/ibl.

9. KorepeHTtHble BoiHbI. VIHTepdepeH1usi CBeTOBbIX BOJIH. Cli0)KeHHWe WHTEHCHBHOCTEU B
C/lyyae HEKOTePeHTHBIX U KOTepeHTHBIX KoJiebaHuH.

10. Omnrnueckast pa3sHOCTb xofa. CBsI3b ONTUYECKOW Pa3sHOCTH XOJa ABYX BOJH C Pa3sHOCTBHIO
a3 Mexxay HUMHU. Y CJIOBUSI MaKCUMyMa U MUHUMYMa.

11. Cxema FOHra pns HabmogeHusi uHTephepeHUVH. BpemeHHass W TMPOCTPAHCTBEHHasI




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

KOT'epeHTHOCTb.

12. WHrepdepeHiusi B TOHKUX TuieHKaxX. HabmozgeHue komel] HblOTOHa B OTpa)KeHHOM U
TIPOXOJALIEM CBeTe.

13. fABnenue gudpakuyu. Hudpakuys Ppenens u Dpaynrodepa. Ipuniun IroiireHca-
Dpeners.

14. Mudpakuys PpeHens Ha Kpyryiom oTBepcTtuu. 3oHbl PpeHens. ['paduueckuii metof,
CJIO’KEeHHUsI aMIUIUTY .

15. Oudpakims dpayHrodepa Ha y3KoW MpsSIMOSMHENHOW wijenu. JudpakijuoHHasi pellieTKa
KaK COBOKYIHOCTb KOHEUHOT'0 UHC/Ia Lelen.

16. TemoBoe wu3nyueHue Tena. 3akoH CredaHa-bonbiimMaHa. 3akoH cMelleHusi BuHa.
I'mnoresa I1nanka.

17. ®orosddekT. 3akoHbl CToneToBa. Popmyna DUHILITENHA.

18. ®oronsl. [JaBnenue csera. KoprycKy/1spHO-BOTHOBOM [lya/iv3M CBeTa.

19. Paccesinue oToHa Ha cBo6oHOM 371eKTpoHe. Dopmysia KomriToHa.

20. BosnHoBble cBoMcTBa vactuy. [livHa BosHBI fAe  Bpouns.  OKcriepuMeHTasbHble
TIO/ITBEP>K/€HUs TUIOTe3kbl Je bporins.

21. Tlpunuun HeompeseneHHocTH. CooTHOlleHHe — HeoripedeneHHocTeld  ['efizeHOepra.
OcobeHHOCTH TIpoliecca U3MepeHusi B KBAHTOBOM MeXaHHKe.

22. dusnueckoe WCTOJKOBaHWe BOJH fe bpoiina. BonHoBass ¢yHKUMS U ee CBOMCTBA.
[110THOCTb BEPOSITHOCTU OOHAPY KeHHs YaCTULIbI.

23. OcHOBHas 3ajjaua KBaHTOBOM MexaHMKHU. HecraloHapHOe M CTaljMOHapHOe ypaBHeHVe
IIpénunrepa.

24. Yactriia B OJHOMEpHOM 0OeCKOHeYHOW TIPSMOYTOJbHOW — TIOTEHLMaIbHOU  sIMe.
KBanToBaHue sHeprun. CobcTBeHHbIe PYHKI[UM COCTOSIHUSL YaCTHLIbI.

25. TIpoxokaeHue 4aCTHLIBI Yepe3 MOTeHLIMaIbHbIN Oapbep. TyHHeTbHbIN 3P QeKT.

26. KBaHTOBbIN rapMOHHUYECKUI OCLIAISATOP.

27. IlnanerapHags  Mogenb  aroma. Iloctysnatel  bopa.  KBaHTOBaHue — 3Hepruu
BO/IOPO/IOTIOI00HOM CHUCTEMBI.

28. W3nyuenue BogopozaonofoOHbIX cucTeM. CrieKTpaibHble CepUM aTroMa BOJOPOJA.
O60611eHHasi hopmyna baibmepa.




CTpyKTypHBII

HJ'[EIHI/IPYEMBIE pPe3y/IbTAaThl

O1eHOYHBIE CpefiCTBa

3J1eMeHT o6yueHust
KOMITeTeHLIUU

29. CrnekTpbl MHOT03/1EKTPOHHBIX aTOMOB. 3aKOH Mo3/u.
30. Ypasuenue IllpeguHrepa pns aroma Bozopoja. KBaHTOBaHHWe MOMeHTa UMILYJIbCA.
I[TpaBuna otbopa.
31. CrwmH snekTpoHa. KBaHTOBBIe uuC/a, ONMCHIBAKOLME COCTOSIHME 3/IeKTPOHA B aTOMe.
KpaTHOCTB BBIpOX/€HUS S3HepreTnyeckux yposHel. [Ipuniun Iaysm.
32. TIpyHLMO TOXECTBEHHOCTU OJMHAKOBBIX 4YacTul. bo3oHbl M (epmuoHbl. KBaHTOBBIE
pacripefiesieHusl.
33. CBobopHbIe 3/1eKTPOHBI B MeTasie. DHeprusi @epmu. 30HHast TeOPUSI TBEP/IbIX TeJl.
34. OJeKTpONpOBOAHOCTb META/IJIOB U MOJIyIIPOBOAHUKOB. CBepPXIIPOBOAUMOCTb.
35. fBnenue pasroakTMBHOCTU. OCHOBHOM 3aKOH paJMO0aKTUBHOro pacrnaja. IlocTosiHHas
pacriaga. Ilepuog nosmypacnaga.
36. CocraB ¥ XxapakTepUCTUKU aTOMHOrO siipa. KaresbHast Mmogenb. Pasmep U ciiuH sipa.
37. Macca ¥ 3Heprusi CBS3M aTOMHOIO fifpa. 3aBUCUMOCTb YZe/JbHOM 3Heprus CBSI3U OT
MaccoBoro uucia. ObonodyeuHast Mojienb sifipa.
38. ApepHble peakuyu. JHeprus peakiyy. Peakijuu fiesieHust U CUHTe3a sifiep.
39. PaguoaktuBHble psigbl. OCHOBHble 3aKOHOMEPHOCTM O-M3/ydyeHus sfep. [ivHa
cBoOoHOTO TIpo6era o-uacTwil.
40. Tpu Bupa [-pacraja. SHepreTuueckuii crieKTp -yactuil. HerpuHo.
41. OcobeHHOCTH y-u3nydeHus sizep. [IpoxokaeHre y-KBaHTOB Yepe3 BeljecTBO.
42. Knaccudukauys 3/eMeHTapHbIX YacTull. JlernToHbI. JIemTOHHbIN 3aps/.
43. Apposbl. bBapuoHHbil 3apsisi. KBapkoBasi MOZie/ib aJpOHOB.

YmeTb TIPUMEHSITb (PU3nUecKue IIpumMepHbIii epedyeHb NPAKTHUYECKUX 3aJaHUM

3aKOHBI U (hPH3UKO-
MaTeMaTHUeCKUH armapar /ijist
pellieHUsT He TOJIbKO THUTIOBBIX,
HO U 6oJiee C/I0XKHBIX
HeCTaHZAPTHBIX 3a/lau B
paMKax (GU3UKU U CMEKHBIX

1 cemecTp

3aganue 1.ToOuka JBIDKETCS B [VIOCKOCTH  X0Y 110 3akoHy: X=—2Ly=4tl1-t]  Hajitn

-

ypaBHeHue TpaekTopun Y =f(x) ¥ 1300pa3uTh ee rpauecKy; BeKTOp CKOPOCTH V oy

YCKOpEHUA 0 B 3aBUCUMOCTH OT BpeMeHU, MOMEHT BpeMeHU to, B KOTOPLIﬁ BEKTOD




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

JUCLIUTIMH

-> g _ 2
yckopenust ¢ cocraB/sieT yrosi /4 ¢ BeKTOPOM CKOPOCTH V' Orser: y=-x"-2x ;

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

2
3aganue 2. Teso BpaijaeTcsi BOKPYT HeMOBUKHOM OCH MO 3akoHy $=2+4:1=2t"  Haiitu: 1)

CpeZiHee 3HaUeHHUe YIJI0BOW CKOPOCTH (o) 3a IPOMEeXXYTOK BpeMeHHU OT t=0 0 OCTaHOBKU; 2)
YIJIOBYIO CKOPOCTh Tejia B MOMeHT BpemeHH t=0,25 ¢; 3) HopManbHOe YCKOpPeHHe TOUKH,
HaxOZALeNCsl Ha paCCTOSSHUN 1 M OT OCH Bpall|eHUs B TOT )Ke MOMeHT BpemeHU. OTBeT: 2pazy/c;
3 pag/c; 9 m/c’.

3aganue 3. [llap Maccoit m;=4Kr ABUKETCSI CO CKOPOCTbIO V=5 M/C ¥ CTa/IKUBaeTCsl C 11apoM
Maccoi m, =6 Kr, KOTOPbIH JBW)XeTCSI eMy HaBCTpeuy CO CKOPOCTbi0 V,=2 m/c. OmnpepenuTe
CKOPOCTH LIIapOB TOC/Ie yAapa. ¥ Aap CUuTaTh abCOFOTHO YIIPYTUM, MPSIMBIM U LIEHTPa/IbHBIM.
Otset: 3,4 M/c, 3,6 M/c.

3aganue 4. Ban B BUle CII/IOIIHOTO LUIWH/PA Maccol m;=10 Kr Haca)keH Ha TOPU30HTa/IbHYIO
ock. Ha IMIMHp HaMOTaH LIHYP, K CBOOOJHOMY KOHI[Y KOTOPOTO IO/IBellieHa TUPSl MacCou
m,=2 Kr. C KaKuM YCKOpeHUeM Oy/IeT OIyCKaThCs THPS, eC/TU ee TIpeJoCTaBUTh CaMoi cebe?
Ortger: 2,8 m/c%.

3apanue 5. OnpesieUTh NMEPUOJ, YaCTOTY U Haua/lbHYIO a3y KoseOaHUi TOUKH, ABWKYIIEHCs

TI0 YPaBHEHUIO: x=A-sinw|t+1] rae 0=2,5m ¢, 7=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOYKH B
mMomeHT Bpement 0,8 c. Otset: T=0,8¢; v=1,25 ¢'; V=0,157 m/c.

HatizuTe 1 ra3006pa3sHOro a3oTra TeMneparypy, Ipy KOTOPOM CKOPOCTSIM

3aganue 6.
MoJiekyJs1 vi = 300 m/c 1 v, = 600 M/C COOTBETCTBYIOT O/JMHAKOBbIE 3HaUeHHUs1 (QyHKLIUU




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

m(V;-Vi)

=—————=330K.
4kIn(V,/V,)

pacripezenenus Makcsesna f(V). OTBeT:

3aganme 7. VieabHbIM [BYXaTOMHBIMH ra3 o0beMom 5 71 v pasnenrem 10° ITa usoxopuuecku
HarpeJsy, B pe3yJjbTaTe uero CpefiHssl KWHeTUUeCKasi SHeprusl ero MOoJieKys1 yBeJIMuniach OT
0,0796 3B g0 0,0923 5B. Ha cko/ibKO NPy 3TOM U3MEHUThCS JaBjieHue ra3a? B ganbHerem
ra3 U30TepMHUUeCKH PaCIIMPWIH /10 Ha4aJbHOTO JaBjeHus. Onpesenure 00beM ra3a B KOHLE
nipotiecca. Otet: yBesuutcs Ha 0,16 Mlla; 5,8 1.

3aganue 8. Ornpesenure Ko3hhHUIMEHT TEIJIONPOBOAHOCTH A a30Ta, ec/ii Ko3dduireHT
JVUHaMUUeCKOM BSI3KOCTH 1| [/I1 HEro MpH TeX ke ycioBusx paBeH 10 mkIla-c. OtBet: A=7,42
MBT/™M*K.

3aganue 9. 12 1 a30Ta HAXOAATCS B 3aKPLITOM cocyzie 00beMoMm 2 11 ripu Temrieparype 10°C.
TToc/ie HarpeBaHusi JaBJieHKe B COCy/e cTaao paBHo 10*mMm.pr.ct. Kakoe Ko/MuecTBo Teruia
6b1710 Co0OIIeHO a3y npu HarpeBanuu? Oteert: 4,1-10° k.

3aganue 10. Cvemanu Bogy Maccor m;=5Kr ripu temrieparype T:=280 K ¢ Bozoi maccomn
m,=8kr nipu Temriepatype T, =350 K. Haiitu: 1) remnepatypy 8 cmecu; 2) usmenenue AS
SHTPOIINY, NIpOUCXoAdiee rpu cMelmBaHud. Oteet: 323 K; 0,3 KDx/K.

3apanue 11. Toueunsie 3apsgbl ;=10 HK 1 @,=-20 HK/1 Haxo44TCs B BO3JyXe Ha paCCTOSIHUA
10 cm gpyr ot Apyra. OnpeennTb HapsUKeHHOCTh T0JI B TOUKe A, y/Ia/IeHHOM Ha pacCTOsIHUE
6 CM OT nepBoOro 4 Ha 8 cM 0T BTOpPOro. Kak U3MeHUTCsl IToTeHLalbHask SHeprus
B3aUMO/eMCTBUS 3apsA/i0B, eC/IM [IepeMeCcTUTb BTOPOU 3apsifi B 3Ty TOUKy? Kakyto JJ1s 3Toro
HY’>KHO coBepiuTh paboty? OtBeT: 37,6 KB/M; 12 MK[IX.

3apanue 12. Tpu MJI0CKKUX BO3AYIIHbIX KOHAeHcaTopa ¢ eMKoCTamMu C;=1,5MKD, C,=7 MKD,




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

C3=2 Mk® coesHeHbI NIOC/Ie[0BaTe/IbHO U MPUCOeAUHEHb] K UCTOYHUKY TOKa. IIpu 3TOM 3apsf,
BTOPOro KoH/eHcaTopa paseH 14-10™ Kui. a) HaiiTu sHepruro 3Toii 6arapeu. 6) He oTkmrouas
MCTOYHMKA TOKa OT OaTapeu KOH/IeHCATOPOB, Pa3/IBUTAIOT I/IACTHHBI TPEThEro KOH/IeHCaTopa,
yBeJIMUMBasi PaCCTOsSIHME MeXK/1y HUMU B 2 pa3a. HaliTh h3MeHeHHe eMKOCTH U 3apsifia O6aTapeu.
Otset: 490 m/Ix, 0,21 MKD, 0,4 MK

3apanue 13. [Iga snemenra (€, = 1,2 B, r; = 0,1 Om, €, = 0,9 B, 1, = 0,3 OM) coejlHeHbI
OJHOMMeHHbIMU Toyrocamu. ComnportusiieHre R coeguHUTeIBHBIX POBOAOB paBHO 0,2 OMm.
OrnpeziesiTh CU/Ty TOKA B Ll [ ¥ pasHOCTH MOTEHLIMA/I0B Ha 3a)KUMax KaKoro UCTOUYHUKA.
Ortsert: 0,5 A; 1,15 B; 1,05 B.

3apanue 14. Kpyrosoii BUTOK paguycom R=15,0 cM pacrioyno)keH OTHOCUTe/IbHO OeCKOHEUHO
JJTMHHOTO MIPOBO/IA TaK, YTO ero IJIOCKOCTh MapaJsiiesibHa posoay. Ilepnenaukysp,
BOCCTaHOBJ/IEHHBIW Ha MPOBOJ, U3 LIeHTPa BUTKA, SIB/ISIETCS HOPMAaJIbIO K TIJIOCKOCTU BUTKa. Crsia
TOKa B 1ipoBo/Jie [;=5A, cuia Toka B BUTKe TOKU [,=1A. PaccTosiHve OT 1jeHTpa BUTKA /10
nipoBozia d=20 cm. OmnpeziesiiTe MarHUTHYIO UHAYKIMIO B 1jeHTpe BuTKa. OTBeT: Bo=6,5MKT.

3apanue 15. [TpoBoAsIMIi ITIOCKUI KOHTYP, UMeROIIMI (hopMy OKpPYKHOCTH pazuyca r = 0,05
M MOMell{eH B OIHOPO/JHOe MarHUTHOe I10J1e TaK, YTO JIMHUA MarHUTHOM UHAYKLIMY MO/
HarpasJ/leHbl [TepIeHJUKYJISPHO IVIOCKOCTU KOHTypa. ConpoTtusieHre KoHTypa R =5 Om.
MarnuTHasi UHAYKLYs MeHsieTcsi 1o 3akoHy B = kt, rae k = 0,2 Tn/c. Onipesenure: a) 3.4.C.
VH/IYKLIMH, BO3HMKAIOIIYI0 B 3TOM KOHTYpe; 0) CHTy MHAYKLMOHHOTO TOKa; B) 3apsi/|, KOTOPBIA
IIpoTeueT 110 KOHTYPY 3a Mepsble 5 CeKyHA usMeHeHus nojd. Oteet: 1,6 MB; 0,3 MA; 1,6 MK

3aganue 16. KaTyiiika HamoTaHa MeIHBIM MPOBOIOM guameTpom d=0,2 MM C o011l JIMHOM
[=314 m 1 umeet ungykTuBHOCTH L=0,5 I'H. OnpefieUTh CONPOTHB/IEHUE KaTYLIKU: 1) B Lienn
TIOCTOSTHHOT'O TOKa; 2) B 1lenu nepeMeHHOro Toka ¢ yactotou v=50 I't;. OtBeT: R=160 Om;
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3/1eMeHT
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R=224 Owm.

2 cemecTp

3aganue 17. B onbiTe FOHra cTek/isiHHas 1JIaCTUHKA TOILLMHOW B 2 CM MOMeILlaeTcsl Ha MyTH
OJHOT0 U3 UHTep(depUpYIOLUX Tydel eprneHJuKYJ/IsIpHO Jiyuy. Ha CKO/IbKO MOTYT OT/IMYaThCst
JPYT OT Apyra 3HaueHUs ToKa3aTeJis PeJIOM/IEHHsT B Pa3/IMYHBIX MeCTaX TIAaCTUHKY, YTOOBI

V3MeHeHHe Pa3HOCTU X0Za OT 3TOW HeOAHOPOAHOCTHU He TpeBbimano 1 Mkm? OTBeT: A<n=5-10
5

3apanme 18. ITyuok Genoro cBeta najjaeT HOPMaJbHO K TIOBEPXHOCTH CTEK/ITHHOM TJIAaCTUHKU
tonuHoi d=0,5 MKM, Haxosiecs B Bo3ayxe. [TokasaTenb rpesiomsieHus ctekna n=1,5. B
pe3yJibTaTe UHTeP(epeHI[M UHTEHCUBHOCTh HEKOTOPBIX BOJIH, AJIMHBI KOTOPBIX JIeXKaT B
nipefieniax BuguMoro criekrpa (ot 400 go 700 HM), ycuvMBaeTcs Npy oTpakeHud. Oripefiesivre
JUIHBI 3TUX BoJIH. OTBeT: 0,6 MKkM4 0,43 MKM.

3apanue 19. I1nockas BosHa (A=0,5MKM) najjaeT HOpMaJ/IbHO Ha Juaparmy C KpyrJibM
orBepctreM AuaMmeTrpoMm 1,0 cm. Ha KakoM pacCTOSSHUM OT OTBEPCTUS Ha ero OCU O/DKHA
HaXO[UThCSI TOUKA HaO/TI0/IeHus], UTOObI OTBEPCTHE OTKPbIBA/IO: 1) ogHy 30HY dpeHerto; 2) aBe
30HbI @Ppenesna? Otset: 50; 25 M.

3apanue 20. Haiity HanOo/IbIINIA TTOPSIZIOK CIIEKTpa [J1s1 >KeJITOW JIMHUW HaTPUsl C AJTMHON
BOJTHBI A=589 HM, eC/1 MTOCTOsSTHHAS AUPPAKIMOHHOM perreTKr d=2MKM. CKOJIbKO BCEro
MaKCHMYMOB JiaeT 3Ta perietka? 1o KakuM yryioMm ¢ HabIr0aeTcst MoCae AN MaKCUMyM?
Ortser: 3; 7; 62°.
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3aganue 21. /IBa nosispu3aropa pacrioyioXKeHsl TaK, UTO Yo/l MeXy UX IJIOCKOCTAMU
nporyckanus pased 25°. Onpe/ieiuTh, BO CKOJILKO Pa3 YMEHBILUTCS MHTEHCUBHOCTh
eCTeCTBEeHHOTO CBeTa MpH MPOXoXKAeHuH: 1) uepe3 ofuH (TIepBbIii) MOISIPU3aTop, 2) uepe3 oba
nosisipu3aTopa. KoadduiveHT norsoieHus cBeta B nossipu3atope paseH 0,08. OteT: 2,17;
2,88.

3apanue 22. YepHoe Tesio uMeet Temriepatypy 3 KK. [Ipy oxnaxkaeHuu Tena AjiMHa BOJIHbI,
TIPUXOZSIIAsICS Ha MAaKCUMYM H3/TydaTe/IbHOW CTIOCOOHOCTH, U3MeHWIach Ha 8 MKM. []o Kakoi
TeMIlepaTypbl oX/1aaunocs teno? Oteet: 323K.

3aganue 23. Y3KUil My40OK MOHOXPOMaTUUeCKOT0 PeHTIeHOBCKOT'0 U3/TyueHusI TaZjaeT Ha
paccerBaroliiee Beiectso. [Ipy 3TOM JJIMHA BOJIHBI U3/TyYeHHs], PaCCestHHOro o, yriamu 60° u
120°, orstmuaroTcst Apyr oT Apyra B 2 pasa. Cuurast, uTO paccestHyie MPOUCXOAUT Ha CBOOOJHBIX
3J1IeKTPOHAX, HAWTY JJIMHY BOJIHBI Nafiarolero usayvenus. Otser: 1,2 nim.

3aganue 24. KpacHasi rpanuiia oroaddekra A8 HEKOTOPOTrO MeTasljla paBHa 275 HM.
Haiitu: 1) paboTy BbIX0/ja 37IeKTPOHA U3 3TOT0 MeTaslIa, 2) MaKCUMa/IbHyH) CKOPOCTb
3/IeKTPOHOB, BbIPbIBaEMbIX M3 3TOTO MeTaJljla CBeTOM C AyInHOM BoH 180 HM, 3)
MaKCHMa/IbHYH KHHETUYECKYH0 SHEPr 0 STHX 371eKTpoHOB. OteeT: 4,523B; 9,1-10° M/c;
2,383B.

3aganue 25. 31eKTpoH 001afjaeT KUHeTUUeCKoU 3Heprueii 30 3B. OnpeznenvuTh
Je0poIIeBCKYHO JTUHY BOJTHBI 3/IEKTPOHA. BO CKO/IBKO pa3 U3MEHUTCS 3Ta JI/IMHA BOJIHBI, €C/TH
KUHeTHYeCKast SHeprus ymeHbmrcs Ha 20%? Otsert: 2,2:107%m; 1,12.

3aganue 26. [Ipu JBKEHUH YaCTULIBI BJIOJIb OCH X CKOPOCTh ee MOXKET OBbITh Orpe/iesieHa C
TOYHOCTBIO (01MOKOM) 0 1 cM/c. HaliTi Heorpe/1e/IeHHOCTh KOOP/JJMHATBI, €C/TH YaCTULIeH
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sByisietcst: 1) s71ekTpoH, 2) gpobunka maccoii 0,1r. Oteet: 0,01m; 10%m.

3apanue 27. YacTuiia HaXoAUTCs B 6@CKOHEYHO TTyOOKOM OIHOMEPHOM MOTeHI[Ua/IbHOU UMest
MUHUMa/bHYI0 Hepruro. KakoBa BeposITHOCTb 0OHApy’>KeHHs UaCTHUL[bI B CPeZiHel TPeTH SIMbI?
OTBeT: 0,609.

3aganue 28. OnpeennTh AJIMHY BOHBI, COOTBETCTBYIOLIYIO TPeThel TMHUU cepuH banbmepa:
1) B criekTpe u3nyueHUU BOJOpO/a, 2) B crekTpe usnyueHust noHa reausi. Oteet: 434HM,
109HM.

210 5.
3apanue 29. Onpesenvre repyroy rosypacriaza U HayaJbHyr0 aKTUBHOCTb BUCMyTa 83 bi

eCJIv U3BECTHO, UTO BUCMYT Maccoii m = 1 T, BeiGpackiBaet 4,58:10" B — uacturi 3a 1 cekyHzy.
Bo cKo/IbKO pa3 U3MeHUTCSl aKTUBHOCTH 3a MecsAl? OTBeT: 5 CyTOK; 64 pasa.

3aganue 30. dapo 6epuims-7 B-paii0aKTUBHO 1Mo cxeMe K-3axBaTa. 3amucarh peakijuio.
Kakue yacTuiibl py 3ToM 00pa3oBaivch?

3apanue 31. BeuncidTh B a.e.M. Maccy sjpa e , Y KOTOPOI'O dHeprus CBsI3U Ha OJUH
HYKJ/IOH paBHO 6,04 M3sB. Otsert: 10,0135 a.e.m.

3aganue 32. CosHeyHas MOCTOSIHHASA [1J1s1 3eMJU (SHeprysi COJTHEYHOT 0 U3/yUeHUs,
najiarolllero B JMHULYY BpeMeHU Ha eIMHULLY TJI0La/iU B epreH/IMKY/ISIPHOM HarpaBieHUN)
pasHa 1370 [hx/c-m?. Onmpasich Ha 5Ty BeJIMUMHY, HalKUTe, CKOJILKO 110 Macce BOJOPO/a
BBITOPAeT eXXeCeKyH/ZJHO BHYTPHU COJIHL|A, €C/TM U3BeCTHO, UYTO UCTOUHUKOM SHEPruM COJTHLIA
SIBJISIETCSI CUHTE3 UeThIPeX s/iep BOZOpo/ia ¢ oOpa3oBaHueM sizipa renus-4. OteeT: 630 MIH.T/C.

Bnagets

MMpakKTHu4eCKUMHU HaBbIKdAMHK
HCI10/1Ib30BdHHUA 3/IeMEeHTOB

IIpuMepHbIN NepeyeHb BOMPOCOB U 33/JaHUM 110 J1a00paTOPHBIM padoTam
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(bur31uecKoro 3KcriepuMeHTa U
pelieHust pYU3MYECKUX 3a7lay Ha
JOPYTHX JUCLIMTUTIHAX;

HaBblKAMA ¥ MeTOJUKaMH
060011eHus pe3y/bTaToB
pelLieHust 3a71ay,
5KCIIepUMEeHTaTbHOU
JIesiTeNTbHOCTH;

MeTo/[aMu
9KCTIepUMEeHTa/IbHOT'0
vuccneoBaHusi B (pusuKe

(MIaHUpOBaHWe, TIOCTAaHOBKA U
006paboTKa 3KCTiepuMeHTa);
HaBbIKaMH
MeXXTUCLIUTTMHAPHOTO
TIPUMEHEHUsT 3aKOHOB (PU3UKH.

1 cemecTp

Ne 1 «IIpyMeHeHre 3aKOHOB COXPaHEeHHsI [/is1 OTIpe/ie/ieHHsi CKOPOCTH TI0JIeTa Iy JIi»

1. [TpuBeauTe TIPUMEPHI CHJI, AAIOIIUX pa3Hble BUABI MOTEHIMAIbLHOM SHepruu. Kakue u3
HUX TPUCYTCTBYIOT B ZIaHHOW paboTe? M300pasuTe cxemy 3KCIIEPUMEHTaTbHON YCTaHOBKU U
YKa)KUTe Ha Hell CWIIbI, IeUCTBYIOL[Me Ha BCe Teja, BXOASAIINE B CUCTEMY, B KaXKbli MOMEHT
BpeMeHU.

2. Kakve BenMUuMHBI HMeNId KHHETHUeCcKas | TIOTeHL[MasbHasi JHEepPrusi CHUCTeMBI
«TyJiA+MassTHUK» B pa3/MuHble MOMeHThI ombiTa? [IpeAcTaBbTe CxeMy HW3MeHEeHUs
KUHEeTUUeCKOMW U MOTeHI[MaTbHOM YHepruy CUCTEMBI.

3. [nsi KakKuX MOMEHTOB BpeMeHM B JIAHHOM 3KCIIepUMEeHTe MO>KHO TIPUMEHSITb 3aKOH
COXpaHeHHs] MeXaHUUeCKOW SHepruy, a Ajisi KakuxX Hesb3s U ToueMy? Cxema.

4, [nsT KaKMX MOMEHTOB BpeMeHM B JIAHHOM 3KCIIepUMEHTe MO>KHO TIPUMEHSITb 3aKOH
COXpaHeHHsI UMITYJIbCa, a /il KaKUX HeJsb3s U oueMy? Cxema

5. Vcronb3ysi 3aKOHBI COXpaHeHUsi MoayuuTe (OpMyy [/s pacueTa CKOPOCTH TojeTa
TIy/I¥ B JAHHOU pabore.

6. Kak mpowusBoauTcsi 06paboTKa 3KCIIePUMEHTATbHBIX JIaHHBIX B ZaHHOW pabote. Kak
OTIpeie/IieTCsl JOBEPUTE/IbHBIM MHTePBa/ CKOPOCTH U CPeJHsIs KBaZjpaTHUecKasi TIOrPelTHOCThb
OTK/IOHEHUsI MasiTHUKaA?

Ne 4 «MccnefoBaHue BpalljaTe/IbHOTO IBU)KEHUS TBEP/OTO Tejla BOKPYT HETOBU)KHOU OCH»

1. KakoB xapakTep 3aBUCUMOCTM MOMEHTAa WHEpLMH OT pacCTOSIHUS, Ha KOTOPOM
HaXOZMTCs TeJI0 OT OCH BpaitieHust? B manHoi pabote. ITocTpoiiTe rpadyk 3T0M 3aBUCHMOCTH.
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1. Kak 3KcrieprMeHTanbHO OTIpe/iesisieTCsi MOMEHT WHepIUHY TeJla B IaHHOM 1abopaTopHOM
pabote?

2. Kakue 3aK0HBI COXpaHeHUs! IPUMEHSIFOTCS /1J1s1 BBIBOZA pacueTHbIX ¢opmyn? [Toayunre
dbopmyy st pacueTa MOMeHTa UHePLIMM MasiTHUKA.

3. KakoBa 3aBUCMMOCTb yTJI0BOTO YCKOPEHHsI Tejla OT MOMeHTa MPU/I0XKEeHHBIX K HEMYy CHUJT
¥ MOMeHTa uHepLuu Tesia? [TocTpoiite rpaduk JaHHOM 3aBUCUMOCTH

4. Kak Ha masTtHuke ObGepbOeka MOryT ObITb OTpesie/ieHbl YTI0BOe YCKOPeHHe, MOMEHT
JeMCTBYIOIUX CUJT U MOMEHT MHepLn?

5. Kak B faHHOY paboTe pacCUMTBIBAETCS TIOTPELIHOCTh OTpe/ieieH|si MOMeHTa WHepLn
TeJjla OTHOCHTEIbHO TIPOM3BOJIbHOM OCH BpallleHus?

6. [TposeMoOHCTpUpYIiTEe BO3MOXKHOCTh TIpMeHeHus1 cpeibl Microsoft Excel (wnu gpyroi
cpezibl) AJisi 00pabOTKY SKCIIePUMEHTA/IbHBIX JJaHHbIX.

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaloIKX KosiebaHuii GU3NUecKoro MasiTHUKa»

1. [TouemMy KonebaHUs MasTHWKA B [JaHHOW pabore OyAyT 3aTyXaloLUMMH, AaXe IpU
BBIK/IFOUEHHOM 3/IeKTPOMarHure?

2. 3anuimTe ypaBHEHHs 3aTyXarL[UX ¥ He3aTyXarLUuX KojeOaH!H, CpaBHUTE HX.

3. Kak amruTyza 3aTyxaromyx KosiebaHuii 3aBUCHAT OT BpeMeHH U OT YKc/Ia KosiebaHuii?
4. KakoB (u3nueckuii CMBICTT BeJIMUMH TIPUMEHUTENIbHO K [JaHHOW paboTe: HauasbHast

amMIuTUTyZia KonebaHui, HadambHas (a3a KosebOaHMM, KpPyroBas yacToTa KosieOaHWH, MepUof
KosiebaHui, KO3(@UIMEHT 3aTyXaHWsi, BpeMs pesaKCal[iy, JIOrapU(PMUUECKUH [eKpPeMeHT
3aTyxaHus, fobpoTHoCTh. Kak oHM MeHstoTCs ¢ pocTom U?

5. Kak MeHSIIOTCS XapaKTepPUCTUKU 3aTyXalolUX KoyiebaHWii HavajbHas aMIUIUTYyZa
KosiebaHWY, HavasbHas (a3a KosebaHUM, KpyroBasl 4acToTa KojeOaHWM, Meprof KosiebaHuH,
K03(GUIMEHT 3aTyXaHWsi, BpPeMsl peJaKcalid, JorapupMHUYecKUdl JeKpeMeHT 3aTyXaHWs,
J0OpOTHOCTh ec/M OJWH W3 TapaMeTpOB [JaHHOTO (u3nyeckoro MastHuka: I , m , L , k
yBeTMUUTCS (JTMO0 YMEHBIINTCST) MPY (PUKCUPOBAHHBIX 3HAUEHUSTX OCTABLIMXCS?

6. [l5151 uero, B laHHOM paboTe, rpavKu CTPOSIT B JIoraprudMuuecKoMMaciirabe?
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7. [TposeMoOHCTpUpPYIiTEe BO3MOXKHOCTh TIpMeHeHus1 cpefibl Microsoft Excel (wnu gpyroi
cpezibl) AJisi 00pabOTKY SKCIIePUMEHTA/IbHBIX JJaHHBIX.

Ne 11 «/3yueHre CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1. KakoBo pacripefiesieHrie apobu 1o siuelikam Ha fjocke 'ambroHa? Kakoe pacripezeneHue
aHa/IoruyHo gaHHomy B MKT?

2. KakoBo pacripefiesieHrie 3/1eKTPOHOB IO MOJY/IO CKOPOCTH B JlaHHOW pabote? YTo
MIPOMCXOJUT NPU M3MEeHEeHUH HalpspKeHUs1 Hakasa?

3. Kakue cratuctrueckrie MeTo/ibl IPUMEHSIIOTCS B laHHOM paboTe?

4. [TposeMOHCTpUpYIiTE BO3MOXKHOCTb NpMeHeHus1 cpeibl Microsoft Excel (wnu gpyroi

cpezibl) A1t 00pabOTKH SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

Ne 14 «OmnipegeneHue moka3saTesis aguabatel MeTosioM Knemana u le3opma»

1. OO6mbsicHUTe X0/ IKCTIepUMeHTa U pe3y/bTaThl pacyeTa.

2. Ha3zoBwurTe mpoijecchl, MPOUCXOASIIHE C Ta30M, B X0/le IKCIiepuMeHTa | u300pa3urte Ux
rpaduuecku.

3. 3anuinuTe ypaBHEHHUs [ijist BEIBOZA (hOpMyJibl TIOKa3aTesst aauabaThl.

4. [TpogeMOHCTPUPYMTe BO3MOXHOCTh TIpUMeHeHus1 cpefibl Microsoft Excel (umu apyroit
cpezibl) AJisi 00pabOTKY SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

5. Kak B flaHHOM paboTe MUHUMU3UPYETCs TIOTPeIIHOCTb SKCIIepUMeHTaIbHBIX IaHHbIX?

Ne 21 «HMccnenoBanue 3/1eKTPOCTAaTUUYECKOTO M0JIST C TIOMOLLIBIO 30H1a»

1. Uro Takoe HaMpsKeHHOCTb 37eKTpudeckoro rmoss? Kak rpaduuecku TmpeicTaBUTh
pacrpe/iesieHle HaMPsHKeHHOCTH B PAa3HBIX TOYKAX 3JIEKTPUUECKOTO M0Jisl B IAHHOU pabore?
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2. Yro Takoe MOTeHLMan 37eKTpocTathyeckoro mnoss? Kak rpaduuecku mpejcTaBUTh
pacrnpe/iesieHue TIOTeHLMajia B pa3HbIX TOUYKaX 3/1eKTPUYeCKOro MoJs B laHHOM pabore?
3. Uemy paBHa paboTa TIO TiepeMellleHHI0 3apsfa BAOIb IKBUIIOTEHIMATbHOU

MOBEPXHOCTM U TI0 3aMKHYTOMY KOHTYpYy, OIPaHMYeHHOMY YyuyaCTKaMd CWIOBBIX U
SKBUIOTEHIMANBHBIX JIMHWN? Bblunc/mTe paboTy MO TepeMelieHUI0 3apsifia 1o 3aJaHHOMN
TpPaeKTOPHH.

4. Kak u3MeHMTCS KapTMHA CWIOBBIX M 3KBUIIOTEHLJMA/IbHBIX JIMHUWA TIPU YBeIUYeHUU
(YMeHbI1IeHNH) HaNPsHKEHHOCTU MEX/Yy 3/1eKTPOJaMU?

Ne 24 «Pacmmpenue ripeZiesna v3mMepeHus amriepMeTpa IoCTOSHHOI'O TOKa»

1. KakoB MpUHIHIT A€HCTBUS 3/1eKTPOU3MEPUTE/IbHBIX PUOOPOB MarHUTO3/IEKTPHUUECKOTO
¥ 37IeKTPOMarHMTHOTO THIIa, IPUMeHsIeMbl B JaHHOU paboTe?

2. Uro Ha3bIBalOT TOKOM IIOJIHOTO OTK/JIOHEHWS M HalpsDKeHWeM I0JTHOTO OTK/IOHEeHMs
3/1IeKTPOM3MepUTeHHOTOo rprbopa?

3. Kakum 00pa3oM BK/IHOUAlOT aMrepMeTp W BOJBTMETP B 3JIEKTPUUECKYIO LeMb [ist
M3MepeHHsi TOKa 1 HampspkeHUsi? [IpoieMOHCTpUpY#iTe HaBbIKM BK/IFOUEHUSI 3TUX TPHOOpOB B
3JIEKTPUYECKYIO LieTlb.

4. Uro Takoe wmyHT? /[lns 4yero M Kak OH wucnonb3yerca? [IpozeMoHCTpupymTe
VICII0/Ib30BaHye LIyHTa.

5. UYro Takoe pgobaBouHOe compoTHB/eHHe? [l uyero W Kak OHO MHCIIOMb3yeTcsi?
[TpoeMOHCTpUpY#Te UCIOIb30BaHKe 100aBOYHOTO COTIPOTHUBIIEHHUS.

6. [TposeMoOHCTpUpYIiTE BO3MOXKHOCTh NpMeHeHus1 cpebl Microsoft Excel (wnu gpyroi
cpezbl) st 00pabOTKU IKCIIePUMEHTA/TbHBIX JaHHBIX.

7. Kak B jaHHOI paboTe MUHUMH3UPYETCS TIOTPELTHOCTh SKCIIePUMEHTATbHBIX IaHHbIX ?

Ne 28 «OnpefienieHrie UHAYKTUBHOCTH KaTYIIKY U MarHUTHOW MTPOHMI[AEMOCTH




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

dheppoMarHuTHOTO Tesa»

1. Kakue mpubopel TpUMeHsUIMCh B JlaHHOM paboTe fsisi ompefeniusi TapameTpoOB
TIOCTOSIHHOT'O Y TIepeMeHHOT0 TOKa?

2. [Tonmyuute dopmymny [1s pacyeTa MOTHOTO CONPOTUBIIEHUS LieNU [ePeMeHHOIr0 TOKa,
WCIIO/Ib3yeMOol B IaHHOM paboTe (WIu Npe/iCTaB/IeHHOM TperojaBaTesiem).

3. Kak onpepesnsinack MHAYKTHBHOCTh KaTYILKW B laHHOM paboTe? Kakum eie criocobom
MOYKHO OTIpe/ie/TuTh UHYKTUBHOCTb?

4. [TposeMoOHCTpUpYIiTE BO3MOXKHOCTb NpUMeHeHus1 cpebl Microsoft Excel (wnu gpyroi

cpezibl) 1t 00pabOTKH KCIIEPUMEHTA/IbHBIX JaHHBIX.

2 cemecTp

Ne 32 «OnpefenieHre pajiyca KpMBU3HBI JIMH3bI U TI0/I0CKI TIPOIYCKaHUsI CBETO(PUIBTPA C
NOMOLLBI0 Kostel] HeroToHa»

Kak o6bsicHsieTcs nosiBsieHre kKosel| HetoToHa?

[MTonmyuute dhopMy/bl 17151 pacueTa paJjiyCoB TeMHBIX U CBET/IbIX Kosel] HproToHa.
[Tosyuute dopmyiy As onpefiesieHNst pajjyca KpUBU3HBI JIMH3BIL.

Kak B jaHHOI paboTe MUHUMH3UPYETCS TIOTPELTHOCTD SKCIIePUMEHTATbHBIX TaHHbIX ?

bl S

Ne 34 «OnpefienieHre [JIMHBI CBETOBOW BOTHBI M XapaKTEPUCTHK AU(PPAKLIMOHHOW peIeTK»

1. KakoBbl mapameTpbl U XapaKTePUCTHKU [JU(PaKLMOHHOM pelleTKH, NMpPUMeHsieMol B
JKCIlepyMeHTe?
2. [Tosyunte opMysy J/si onpefiesieHUsl JIMHBI CBeTOBOM BOJIHBI NPU JU(PaKLXU Ha




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

JU(pPaKLMOHHOW pelleTKe.
3. KakoBo rpakTtryeckoe npumMeHeHue [U(GPaKLMOHHBIX PeleToK?
4. Kak B jaHHOI paboTe MUHUMH3UPYETCS TIOTPELTHOCTD SKCIIePUMEHTATBbHBIX IaHHbIX ?

Ne 35 «OnpefiesieHrie KOHLIEHTpaL[MM paCTBOPOB caxapa U NMOCTOSIHHOW BpallleHus»

1. Ha ocHOBe Kakoro siBjieHus Orpe/iesisieTCsl KOHLeHTpalLysl pacTBopa caxapa B JJaHHOM
JKCIlepuMeHTe?

2. [TosicHUTe yCTPOMCTBO M MPUHLMI JeHCTBUS Npru3Mbl Hukosns

3. [TosicHUTe yCTPOMCTBO M MPUHLMI 1eHCTBUS TIOJyTEHeBOTO caxapuMeTpa

4. Kak B jaHHO# paboTe MUHUMH3UPYETCS TIOTPELTHOCTD SKCIIePUMEHTATbHBIX IaHHbIX ?

Ne 36 «CHsATHe Bo/bTaMIIEPHBIX XapaKTePUCTHK (OTO3/IeMeHTa U OTpejielieHre ero
YyBCTBUTEIbHOCTU»

[TpoaHamM3upyiiTe MOMyUYeHHbIe B JabopaTopHoi pabote BAX

Kak ompeziensietcst mocTosiHHast [11aHKa B IaHHOM SKCTIepUMeEHTe?

Kak B JaHHOM paboTe MUHUMH3UPYETCs TIOTPEITHOCTD SKCITePUMEHTATbHBIX JIaHHbIX?

. Kak B JaHHOW paboTe pacCUMTHIBAETCSI TOTPEIIHOCTh OTpe/e/ieHNs] TOCTOSTHHOMN
ITnanka?

5. [TpoileMOHCTpUpYHTe BO3MOXXKHOCTh TIpUMeHeHuUs1 cpefibl Microsoft Excel (wmu gpyroi
cpezibl) A1 00pabOTKY SKCIIEPUMEHTA/TbHBIX JJaHHBIX.

P

Ne 41 «VccnepoBanre Bo30y>KJeHHsST aTOMOB Ta3a»

1. OObBsiCHUTe TIPUHLWIT OTpeZiesieHHs1 BO30y)KIE€HHbIX COCTOSTHMM aTOMOB ras3a B
JKCIlepyMeHTe?




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

2. [MosicHUTe TIPUHIUTT PabOTHI 3/IEKTPOHHOM JIAMIThI

3. B KakoM [uama3oHe 3/7eKTPOMarHUTHBIX BOJH JIEKUT HW3JyuyeHHe BO30YKAEeHHBIX
aTOMOB [1apOB PTYTH U IT0YeMy”?

4. Kak B JjaHHOM 3KcIiepuMeHTe orpeziernsieTcss 00/1acTb JI0KaaM3alu /1eKTPOHa U Kak

TOJ/IyuYeHHbI€ /IaHHbIe COIVIACYHOTCSA C TeEOPDETUUECKUMU HPE,I[HOCBIJ'IKEIMI/I?

Ne 42 «OrnipeiesieHHe T/IaBHBIX KBAHTOBBIX UMCE/T BO30Y>KIEHHBIX COCTOSTHUM aToMa BOJJOPO/ia»

1. [MosicHuTe yCTPOMCTBO M MPUHLMI PaboThI CIIEKTPOCKOIA, MCIIOIH3YeMOro B JaHHOM
pabote

2. [Monyuute dopmymny [/ ONpele/MHMS TJABHBIX KBAHTOBBIX UYHCeNT BO30Y)KJEHHBIX
COCTOSIHUI aToMa BOZIOpo/ja U JIPyTUX BOIOPO/I0TOA00HBIX aTOMOB

3. Yro HasbIBaeTcs rpalyMpoOBOYHBIM IpauKoM?

4. [TposeMoOHCTpUpPYHTe BO3MOXKHOCTh TIpUMeHeHus1 cpeibl Microsoft Excel (wu gpyroi

cpenbl) AJist 00pabOTKY KCTIePUMEHTa/IbHBIX JaHHBIX

Ne 51 «M3yueHue 3aKOHOMEPHOCTeH O-pacriajia»

1. Uro Takoe aKTUBHOCTb paJMOAaKTUBHOIO 3/IeMEHTa, ee BbIUKWC/AeHWe U eJUHULIbI
Vi3MepeHuUsl.

2. B ueMm cocTour 3akoH I'eiirepa - Herrona?

3. Kak o1jeHUTb 3Hepruo o - 4aCTULbI?

4. Y CTpONCTBO 1 TIPUHLIMIT paboThI cueTurKa [ efirepa-Mrosepa.

5. [TpogeMOHCTPUPYMTe BO3MOXXHOCThL TIpUMeHeHus1 cpefibl Microsoft Excel (umu apyroit

cpenbl) AJisi 00pabOTKY KCTIePUMEHTa/TbHBIX JaHHBIX

No 53 «OrnipeiesieHlie MaKCUMaJ/IbHOM SHEPruu [-4yacTull ¥ uieHTU(UKaLKsl PaJMOaKTUBHbBIX




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

rpernapaTroB»
1. Kakue u3BecTHbI pa3HOBUJHOCTH OeTa-pacraza? Kakasi U3 HUX UCCIeyeTcs B JaHHOM
JKCIlepUMeHTe?

2. B Kakux [uamna3oHax HaXO/sATCS EPUO/BI OTypactaia v SHeprur O6eTta- pacriaza
TMPUPOJHBIX PaJUOHYK/IUOB?

3. KakoBbI 0CHOBHBIE 0COOEHHOCTH B3aUMO/IeMCTBUSI OeTa-uacTUL] C BEI[eCTBOM?

4, [TpogeMOHCTPUPYITe BO3MOXXHOCTEL TIpUMeHeHus1 cpeibl Microsoft Excel (vmu apyroit

cpezibl) 1yisi 00pabOTKY KCTIEPUMEHTA/IbHBIX IAHHBIX

OIIK-4 roToBHOCTBIO C €CTeCTBEHHOHAYYHBIX l'l03l/l]_[l/lﬁ OLl€eHUBATh CTPpO€HUE, XMMHUUYECKHN 1 Ml/ll-lepaf[bl-lblﬁ COCTaB 3eMHOM KOpBbI,

MOp(bOJIOI‘I/I'-leCKI/IE 0C00EHHOCTH ¥ FreHeTHYECKHe THIIbI MGCTOPO)KI[EHI/II‘/’I TBEPAbIX M0J/I€3HBIX HCKOIIdEMBbIX IIPH pelleHuH 3a4a4 110

PAlfHOHA/IbHOMY U KOMIIVZIEKCHOMY O0CBOE€HHUIO re0opeCypCHOro nmoreHud/ia HeAp

3HaTL

MeTOZbI aHa/In3a U
MO/IeTUPOBAHUSI CJIOMKHBIX
(bu3MUeCcKrx MpoIecCoB;
METOZIbI ¥ TIOIXOZBI K
TeOpPeTUYeCKOMY U
3KCIIePUMEHTa/TbLHOMY
HCC/IeIOBaHUIO, TIPUMEHsIEMbIe
B (usmKe u
PacmpoCTpaHsIOLHecs Ha
JIpyrve 00/1aCcTh 3HaHUM.

IlepeueHb TeopeTHYeCKHUX BONPOCOB K 3K3ameHy ( 1 cemecTp):

1. Kunematnka mocTtyrnatenbHoro  Aswkenus. [loHsiThe  paguyc-BeKTOpa,
CKOPOCTH U ycKopeHusi. HauasibHbie ycinoBusi. [Ipsimast v oOpaTHast 3a/jaui MeXaHUKH.

2. JIBwKeHHe MO OKPY)XKHOCTWU. YTOJI MOBOPOTa, yIJOBas CKOPOCTb M YIJIOBOE YCKOpeHUe.
CBsi3b YIVIOBBIX U JIMHEHHBIX BEJIMUKH.

3. KpuBonuHeiiHoe JBrKeHue. TaHreHIMaJbHOe W HOpPMa/ibHOe YyckopeHue. IlosiHoe
YCKOpeHHe. YTO/I MeXy CKOPOCTBIO U YCKOPeHHeM.

4. VIHepuuanbHble cucTeMbl oTcueTa. [IoHsITHe CUsTbl, Macchl ¥ UMMYy/bca. OCHOBHOW 3aKOH
JWHAMUKHU TIOCTYTaTe/IbHOTO ABMKEHHS.

5. MomMeHT wumIlysbCa WU MOMEHT CWIbl OTHOCUTEeTbHO TOUYKHM. OCHOBHOe ypaBHEHHe
JWHAMUKU BpalljaTe/IbHOr0 JABVKEHUS.

6. BpailieHre BOKDYT HeIOJABMKHOM OCHM. MoOMeHT uHepLMU. PacueT MOMEHTOB WHepPLUU
npocThix Tesl. Teopema LllTeliHepa.

7. 3aKOHBI COXpaHEeHUsl B MeXaHHKe. 3aMKHyTasi CUCTeMa. 3aKOHbI COXpaHeHUs] UMITy/ibCa U
MOMEHTa UMITyJIbCa.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

8. Pabora u wmomHOCTE. KuHeTHueckass 3Heprusi IOCTYIATeJbHOTO W BpAIaTeBHOTO
JBUDKEHUS.

9. KoHcepBaTuBHble cubl. IloTeHiManbHasg SHeprys. 3aKOH COXpaHeHWs] IIOJIHOU
MeXaHUYeCKOU SHepruu.

10. IBa criocoba ommcaHWsi B3aUMOJEUCTBHS. /[IBIDKeHMe UacTHUIBl B OJHOMEPHOM
CTalMoHapHOM Tiosie. CBsI3b MeXAY CUION U MOTeHI[MalbHOW SHepruei.

11. T'apmonuueckue KomebaHus. AMIUIMTY/a, YacTOTa, HauanbHas (a3a. MaTeMaTUyecKuii U
¢dusnueckrii MasITHUK. DHeprusi rapMOHUUeCKHX KoseOaHU.

12. 3aryxatorrue KonebaHusi. XapaKTepUCTHUKH 3aTyXaHuUs1. DHEPrus 3aTyXarmux KoyiebaHui.
13. OGOiiee moHsATHE O BOMHAX. XapaKTepUCTUKW Oeryiieil BojiHbL. BosHOBoe ypaBHeHMe
TIIJIOCKOM BOJIHBI.

14. Hanoxenue ynpyrux BosiH. CTosiuas BojiHa M ee ocobeHHocTH. KosebaHue HaTsHyTON
CTPYHBL.

15. Iloctynatel DWHIUTeMHA. 3amejjieHUe BpeMeHHW. JIopeHL|eBO COKpalljeHue [JIMHBI.
PenaruBucTcKkue HBapuaHThl. MIHTEpBaIl.

16. PenstuBUCTCKUI UMITy/bC. CBSI3b MacChl, SHEPTUU U UMITyJIbCa YaCTULIbI. DHEPrysi MOKOSI.
3aKOHBI COXpaHeHUs MPY PeIITUBUCTCKUX CKOPOCTSIX.

17. MakpocucrteMa. MUKpPOCOCTOsSIHE U MaKpOCOCTOsIHMe CUCTeMbl. (CTaTUCTUUeCKUM
nozxog. IloHsiTne BepOSTHOCTY M CpeZiHel BeJINUMHBI.

18. DyHKUMA pacrnpe/ienieHys1 C/IydyaliHOW BeJIMUMHBL. PacrnipefiesieHre MOJIeKY/ MO MPOEKLIUSAM
CKOPOCTeu.

19. Pacripesesienrie MoJieKys TI0O MOAY/MHO cKopocTh. Haubosee BeposiTHasi, cpefHsisi U
CpeJHeKBaJpaTU4yHasi CKOPOCTH.

20. Mogens wupeanbHOro rasa. [laBjneHue W TeMmriepaTypa C TOUKM 3peHUs MOJIEKYJ/ISIPHO-
KWHeTUYeCKOW TeOpUM. YpaBHeHUe COCTOSHUS WJealbHOro rasa.

21. PacripesiesieHde MOJIeKYy/l HJeasbHOIO Trasa I10 BbICOTe B TII0Jle TsKeCTH 3eMJIU.
bapomeTtpuueckasi popmyna.

22. Tlousitue cremeHeidl cBOOO/BI MosieKysbl. TeopemMa O paBHOpacripe/ie/leHHd SHepPryuu To
CTerneHsIM CBOOO/IbI.

23. BHyTpeHHsi1 5SHeprus Kak (DyHKUMs  cOCTOsiHMSI  cucTembl. IlepBoe  Hauasno




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

TepPMOJUHAMUKH.

24. Pabora kak (yHKIUs Tipoljecca. V3oxopuueckuil, n3obapuuecKuii U H30TepPMUUYECKUH
TIIPOLeCCBHI.

25. TloHsiTMe Tena0eMKOCTH. TeryioeMKOCTb TIpU M30XOPUUECKOM U n300apuueckom
npotieccax. [ToctosiHHas agrabaThl.

26. Apuabaruueckuii rmiporjecc. I[lepBoe Hauaso TepMOJUHAMUKU [/ aguabaTHUuecKoro
riporiecca. YpasHeHnue [IyaccoHa.

27. Uuknnueckuil npouecc. KospuimeHT mose3Horo AerdcTBUs TeMJIOBOW MallvHbl. BTopoe
Havasio TepMogvHaMuKu. @opMynupoBku Knaysuyca u KesbBuHa.

28. TIpobnema HeoOPATHMOCTH TETUIOBBIX MPOIIECCOB. DHTPOMUS CHUCTEMbI M ee CBOMCTBA.
Teopema HepHcra.

29. OcCHOBHOe ypaBHeHWe TepMOJVMHaMUKU. OHTPONMS WJealbHOro rasa. l3meHeHue
SHTPOINMH IIPU U30IIpoLieccax.

30. Iukn KapHo. Teopema KapHo. TepMoauHamuyeckas 1kajaa Temreparyp. TpoiiHasi ToUuKa
BO/IbI KaK periepHasi TOUKa.

31. Cratuctuueckuii Bec MakpococtosiHusi. CyTb HeobpaTtumocTH. CTaTUCTUUECKUI CMBICI
sHTpornuu. Popmya bosblmana.

32. I'paHuubl TPUMEHWMOCTH MOJENU WealbHOr0 Trasa. YpaBHeHue Ban-zep-Baasnbca.
M30TepMsl pea/ibHOIO rasa.

33. Cunbl B3aMMOJIEWCTBUSI B TIpUpoJie. JjeKTpocTaThueckoe Ttosie. 3akoH KysioHa.
HanpspkeHHOCTB 37eKTpocTaTiyeckoro noss. [IpuHmn cyneprnosuiun.

34. Cunosble nvHU. [IOTOK BeKTOpa HamNpspKeHHOCTH 3/1eKTPOCTaTUUecKoro Iosis. Teopema
I"aycca.

35. IloreHuman. Teopema O LMPKY/SILMM BeKTOpa HAIpPSHKEHHOCTU 3JIEKTPOCTAaTUYeCKOro
noJisl. CBSA3b MeX/ly HalpsDKeHHOCTBIO U ITOTEHLIMA/IOM.

36. OnektpoemkocTb. KoHgeHcaTopbl. CoefjiHeHVe KOH/IeHCaTOpPOB. DHepPIrust KOHJeHcaTopa.
OHeprus 371eKTPpUYeCcKoro Mois.

37. DnekTpuueckuil TOK. IIOTHOCTH TOKa. YpaBHeHHe HemnpepbIBHOCTH. 3akoH Oma B
InddepeHLanbHOM GopMme.

38. ConpoTuB/eHue NPOBOJHUKOB. CTOPOHHHKE Cuiibl. 3aKOH OMa B MHTErpajbHOU (hopMe.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

39. IlpaBuna Kupxroda pas pacyeta pa3BeTB/AeHHBbIX Lerieid. MOIIHOCTh TOKa. 3aKoH
[xoyns-JleHna.

40. Epvnas npupoja 371eKTPUUeCKOro W MarHuTHoro mnosid. Ilose aBwkyluerocs sapspa.
[TpuHLMIT Cyreprio3uLIMM MarHUTHbIX noseid. 3akoH buo-Casapa.

41. IIoTOK M LMPKYJIALIUA BeKTOpa UHAYKLMU MarHUTHOro noss. Teopema ['aycca u TeopeMa o
LMPKYJISALUU.

42. Cwna Jlopenya. Cuna Amrepa.

43. 3aKOH 3neKTpoMarHuTHOM uHAyKuMu  @Papages. IlpaBuno JleHua. BuxpeBoe
3/7IeKTpUYecKoe IoJie.

44. flBneHune caMOMHAYKLMU. WHAYKTUBHOCTb. OHepryus KOHTypa C TOKOM. OHeprus
MarHUTHOTO T10JISL.

45. OsekTpyueckoe 1oJjie B BelecTBe. Ilosisipy3anus [usneKTpuka. BeKTop 3/1eKTpuyeckoro
cMmeneHus. JIusekTpyuyeckas IpOHULAeMOCTh BelleCTBa.

46. MarHuTtHoe 1osie B BelljecTBe. HamMarHmueHHOCTb. HarpsykeHHOCTb MarHWTHOIO IIOJISL.
MarsuTHas IIpoHULIAeMOCTb BelllecTBa. deppoMarHeTyku.

IlepeueHb BONPOCOB K 3a4eTY (2 cemecp):

1. Cucrema ypaBHeHMI MakcBesuia Kak 000011ieHre pa3po3HEHHBIX SIBIEHUN 7IeKTPUYeCTBa
Y MarHetusMa. MarepuasbHble ypaBHEHUsI.

2. CpouictBa ypaBHeHMM Makcsesuia. [lpenckasaHue CyleCTBOBaHMSI 3/1eKTPOMAarHUTHBIX
BOJIH.

3. DJeKTpoMarHuTHble BOJIHbL. BomHOBOe ypaBHeHHe. CBOKCTBA 3/1eKTPOMAarHUTHBIX BOJIH.
4. IInockas /1leKTpOMarHUTHasi BOJIHA U ee OCHOBHbIe XapaKTepUCTUKU. DHEePIUs U UMILYJIbC
3/1eKTPOMarHUTHOW BOJIHBI.

5. EcrectBeHHbI1 ¥  moApu30BaHHbBIA  cBeT. CTemeHb  MOJspU3aLMM  JTMHEMHO
TOJIAPU30BAHHOIO CBeTa. 3aKOH Maittoca.

6. Ilosispu3anys rpu OTPa’KeHWU U IpeJIOMJIeHUY CBeTa Ha rpaHuLie pasjesia [U3/1eKTPUKOB.
Yron Bprocrepa. [IBoiHOe j1y4derpesioMmIeHye.

7. Crnocobbl mossipu3aluu ectecTBeHHoro cBera. Ilpusma Hukoss. BpailjeHue 110cKOCTH




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

TOJIIPU3aL[MM CBeTa P MPOXOXKEeHNH Yepe3 ONTUYeCKH aKTUBHYIO Cpefy.
8. Ilkama 3/1eKTPOMarHUTHBIX BOJMH. OCOOEHHOCTH OMNMTUUECKOro Auaria3oHa. I[Tokaszartenb
TIPeJIOMJIEHUS CPeJibl.

9. KorepeHtHble BosiHbI. VIHTepdepeH1usi CBeTOBbIX BOJIH. Ci0)KeHWe WHTEHCHBHOCTEU B
C/Tyyae HEKOTePeHTHBIX U KOTepeHTHBIX KoJiebaHuH.

10. OnTuueckasi pasHOCTh X07a. CBSI3b ONTHUUECKON Pa3HOCTH XO/ja ABYX BOJIH C Pa3HOCTBIO
a3 Mexxay HUMHU. Y C/IOBUSI MaKCUMyMa U MUHUMYMa.

11. Cxema FOnra pans HabmogeHuss uHTepdepeHIMU. BpemeHHass W TMPOCTpPAaHCTBEHHast
KOT'epeHTHOCTb.

12. WHrepdepeHiusi B TOHKUX TuieHKaxX. HabmozgeHue komerl] HblOTOHa B OTpa)KeHHOM U
TIPOXOJALIEM CBeTe.

13. fBnenue gudpakuyu. Hudpakuys Ppenens u Dpaynrodepa. Ipuniun IroiireHca-
Dpeners.

14. Mudpakuys PpeHens Ha Kpyriom oTBepcTtuu. 3oHbl PpeHens. ['paduueckuii metof,
CJIO’KEeHHUsI aMIUIUTY .

15. Oudpakims dpayHrodepa Ha y3KoW MpsSIMOSMHENHOW 1ijenu. JudpakijuoHHasi pellieTKa
KaK COBOKYITHOCTb KOHEUHOT'0 YrC/Ia LeIen.

16. TemoBoe wu3nyueHue Tena. 3akoH CredaHa-bonbiimMaHa. 3akoH cMelleHusi BuHa.
I'mnoresa I1nanka.

17. ®PorosddekT. 3akoHbl CToNeToBa. Popmyna DUHILITEHA.

18. ®oronsl. [JaBnenue csera. KoprycKy/1sspHO-BOTHOBOM [lya/iv3M CBeTa.

19. Paccesinue oToHa Ha cBo6oHOM 31eKTpoHe. Dopmysia KomriToHa.

20. BosnHoBble cBoMcTBa vactuy. [livHa BosHBI fAe  bBpouns.  OKcriepyuMeHTasbHble
TIO/ITBEP>K/|eHUs TUIoTe3kbl Jie bporins.

21. Tlpunuun HeompeseneHHocTH. CooTHOleHHe — HeorpeZeneHHocTeld  ['efizeHOepra.
OcobeHHOCTH TIpoliecca U3MepeHusi B KBAHTOBOM MeXaHHKe.

22. dusnueckoe WCTOJKOBaHWe BOJH fe bpoiina. BonHoBass ¢yHKUMS U ee CBOWMCTBA.
[110THOCTb BePOSITHOCTH OOHAPY KeHHs YaCTULIbI.

23. OcHoOBHas 3ajjaua KBaHTOBOM MexaHMKHW. HecraloHapHOe M CTaljMOHapHOe ypaBHeHVe
IIIpéunrepa.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

24. Yactriia B OJHOMEpHOM 0OeCKOHeYHOW TIPSMOYTOJbHOW — TIOTEHLMaIbHOU  sIMe.
KBanTtoBaHue sHeprun. CobcTBeHHbIe PYHKI[UM COCTOSIHUSL YaCTHULIbI.

25. TIpoxokaeHue 4aCTHLIBI Yepe3 MOTeHLIMaIbHbIN Oapbep. TyHHeTbHbIN 3P QeKT.

26. KBaHTOBbIN rapMOHHUYECKUI OCLIA/ISATOP.

27. IlnanerapHags  Mogenb  aroMa. Iloctysnatel  bopa.  KBaHTOBaHuMe — 3Hepruu
BO/IOPO/IOTIOI0OHOM CHUCTEMBI.

28. W3nyuenue BogopoaonofoOHbIX cucTeM. CrieKTpaibHble CepUd aroMa BOZOPOJA.
O6o06menHast hopmyna barbmepa.

29. CrnekTpbl MHOT03/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/m.

30. YpasHenue IllpeguHrepa pns aroma BoZopoja. KBaHTOBaHHWe MOMeHTa UMILYJIbCA.
[TpaBuna otbopa.

31. CrwmH snekTpoHa. KBaHTOBBIe uuC/a, ONMUCHIBAKOLME COCTOSIHME 3/IeKTPOHa B aTOMe.
KpaTHOCTB BBIpOXK/€HUS S3HepreTuyeckux yposHen. [Ipuniun Iaysm.

32. TIpyHLMO TOXECTBEHHOCTU OJWHAKOBBIX 4YacTul. bo3oHbl M (epmuoHbl. KBaHTOBBIE
pacripefiesieHusl.

33. CBobopHble /1eKTPOHBI B MeTasie. DHeprusi @epmu. 30HHast TeOPUSI TBEP/IbIX TeJl.

34. OJIeKTpONpOBOAHOCTbL META/IJIOB U MOJIyIIPOBOAHUKOB. CBepPXIIPOBOAUMOCTb.

35. fBnenue pasroakTMBHOCTU. OCHOBHOM 3aKOH paJMO0aKTUBHOro pacnaja. IlocTossHHas
pacriaga. Ilepuog nosmypacnazga.

36. CocraB ¥ XxapakTepUCTUKU aTOMHOrO siipa. KaresbHast Mmogenb. Pasmep U ciiuH sipa.

37. Macca ¥ 3Heprusi CBS3M aTOMHOIO fi[pa. 3aBUCUMOCTb YZe/JbHOM 3Heprus CBSI3U OT
MaccoBoro yucia. ObonodyeuHast Mo/ienb sifipa.

38. ApepHble peakuyu. JHeprus peakiyy. Peakijuu fiesieHust U CUHTe3a sifiep.

39. PaguoakTuBHble psigbl. OCHOBHble 3aKOHOMEPHOCTM O-M3/ydyeHus sfep. [ivHa
cBoOoHOTO TIpo6era o-uacTwil.

40. Tpu Bupa [-pacraja. SHepreTuueckuii crekTp -dyactuil. HetpuHo.

41. OcobeHHOCTH y-u3nydeHus sizep. [IpoxokaeHre y-KBaHTOB Yepe3 BeljeCcTBO.

42. Knaccudukauys 3/eMeHTapHbIX YacTull. JlernToHbI. JIemTOHHbIN 3aps/.

Apponsl. baproHHbIM 3apsy. KBapkoBast Mofienb aJpOHOB.




CTpyKTypHBII

HJ'[EIHI/IPYEMBIE pPe3y/IbTAaThl

O1eHOYHBIE CpefiCTBa

3JIEMEHT 06yquI/Iﬂ
KOMITETEHLIMU
YMeTb MCMNOJ1Ib30BaThb CJZIOXKHbIE IIpuMepHbIN NepeyeHb NPAKTHUECKHX 3a/{aHUH

dpunsnyeckne mogenn ons
ONMCaHNSA peanbHbIX
npoueccos, BbibpaTb
MeTOoAbl nccnefoBaHus, C
nomoLbto npubopos
N3MepsaTb pusndeckmne
BeJIN4YUHbLI, NPON3BOANTDL
06paboTKy
3KCNepUMeHTaIbHbIX
AaHHbIX, MPOBOAUTb
aHaNN3 NoJlyYeHHbIX
pe3ysibTaToB

1 cemecTp

3aganue 1.TOuka JBIDKETCS B [VIOCKOCTH  X0Y 110 3akoHy: X=—2Ly=4tl1-t]  Hajirn

-

ypaBHeHHe TpaekTopur Y =f(x) 1300pasuTh ee rpaduuecKky; BEKTOP CKOPOCTH V oy

yckopenust ¢ B 3aBMCHMOCTH OT BpeMEHU; MOMEHT BPEMEHH ty, B KOTOPbIA BEKTOP

-
-

_ 2
yckopenust ¢ cocTaBsisieT yron /4 ¢ BEKTOPOM CKOPOCTH V. Orser: y=-x"-2x ;

\7:—27+4(1—2t)}' a:—8j , t=0,75c.

3apanue 2. Tesl0 BpaljaeTcss BOKPYT HETOBUYKHON OCH TI0 3aKOHY $=2+4-1-2t" | Haiitu: 1)

CpefHee 3HaUeHUe YII0BOM CKOPOCTH o) 3a MPOMEXYTOK BpeMeHU OT t=0 10 0CTaHOBKY; 2)
YIJIOBYIO CKOPOCTh TeJjla B MOMeHT BpeMeHH t=0,25 c; 3) HopMa/ibHOe YCKOpeHHe TOYKH,
Haxo/sAlelcsl Ha pacCTOSSHUM 1 M OT OCH BpalljeHusl B TOT )Ke MOMeHT BpeMeHU. OTBeT: 2paf/c;
3 pag/c; 9 m/c%.

3apganue 3. [llap Maccor m;=4Kr ABWKETCSI CO CKOPOCTBIO V=5 M/C ¥ CTaJIKMBaeTCs C LLapoM
Maccou my =6 Kr, KOTOpbIX JBWXeTCSI eMy HaBCTpeuy CO CKOPOCTbrO V,=2 m/c. OnpepenuTre
CKOPOCTH ILIapOB TOC/Ie yAapa. Y jap CUMTaTh abCOTFOTHO YTIPYTUM, TPSIMBIM U L{eHTPaIbHbIM.
OtBet: 3,4 m/c, 3,6 m/c.

3aganue 4. Basn B Bufle CIJIOIIHOIO LUIMHZPA Maccou m;=10 Kr Haca)keH Ha TOPU30HTAa/IbHYIO
ock. Ha 1juimMHAp HaMoTaH HIHYp, K CBOOOAHOMY KOHIY KOTOPOTO TO/BellleHa TUpsi MacCoi
m,=2 Kr. C KaKuM yCKOpeHHeM OyZeT OmyCKaThCs THPS, eC/IN ee TIpeJOCTaBUTh caMoi cebe?
Ortser: 2,8 m/c%.




CTpyKTypHBIH [Inanupyemsble pe3ysbTaThbl

KOMIIeTEHLIMU

O1eHOYHBIE CpefiCTBa

3apanue 5. OnpesienUTh MEPUOJ, YaCTOTY U Haua/IbHYIO0 a3y KomeOaHui TOUKH, ABWKYIIEHCs

1o ypasHeHuto: X=ASN0[+T]  rre =2 51 ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUKH B
mMomeHT Bpemen# 0,8 c. Otset: T=0,8¢; v=1,25 ¢'; V=0,157 m/c.

HaiiguTe a1 ra3000pa3HOro a3oTta TeMriepaTypy, MPU KOTOPOW CKOPOCTSIM

3aganue 6.
Mosiekyn vi = 300 M/c 1 v, = 600 M/C COOTBETCTBYIOT OJMHAKOBbIE 3HAUeHHUsI (PYyHKLIMH
Vy-Vi
ZMZC{’)O K.
pacripezienenust Makcsenna f(V). OTsert: 4kIn(V,/V,)

3aganue 7. VieabHbl [ByXaTOMHLIN ra3 oo0beMom 5 1 1 fasnenrem 10° I1a usoxopuuecku
Harpeu, B pe3yJ/ibTaTe uero CpeJHssl KWHeTUUecKasi SHeprusi ero MoJieKyJl yBeJnynaach ot
0,0796 3B g0 0,0923 3B. Ha cko/ibKO NPy 3TOM U3MeHUThCS JaBjieHue ra3a? B ganbHeliiem
ra3 U30TepMHUeCKH PaCIIMPUIH /10 Ha4abHOTO JaBeHus. Onpesenire o0beM ra3a B KOHLe
niporjecca. OtBeT: yBesmuutcs Ha 0,16 Mlla; 5,8 5.

3aganue 8. Ornpesenure K03hhHUIMEHT TEJIONPOBOAHOCTH A a30Ta, ec/ii Ko3dduiirieHT
JMHaMUUeCKOU BSI3KOCTH T| [i/IsI HEro MpH TeX ke ycyioBusx paBeH 10 mkIla-c. OTBet: A=7,42
MBT1/M°K.

3apanme 9. 12 r a30Ta HAXOAATCS B 3aKPBITOM COCy/ie 00beMoM 2 11 ripu Temmepatype 10°C.
TTocsie HarpeBaHus JaBjieHKe B COCy/ie CTaao paBHo 10*mMm.pT.cT. Kakoe KoMuecTBo Teruia
Ob1710 COOOIIeHO Ta3y npu HarpeBanuu? Oteert: 4,1-10% k.

3aganue 10. Cvemanu Bosy Maccor m;=5Kr ripu temnieparype T:=280 K ¢ Bogon maccomn
m,=8kr npu Temnepatype T, =350 K. Haiitu: 1) Temneparypy 0 cmecu; 2) usmeHenue AS




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

SHTPOIUY, NIpoUcXoadilee rpu cMelmBanud. Oteet: 323 K; 0,3 KDx/K.

3aganue 11. Toueunsle 3apsazb! ;=10 HK1 1 q,=-20 HK1 HaXo4ATCA B BO3/yXe Ha paCCTOSTHUU
10 cm gpyr ot apyra. Onpefe/uTh HaNpsUKEHHOCTD T10J151 B TOUKe A, yZlajleHHOU Ha pacCTOsTHUe
6 cM OT mepBoro v Ha 8 cM 0T BTOpPOro. Kak U3MeHUTCs MOTeHLa/lbHasi SHePrus
B3aMMO/IeMCTBUS 3apsi/iOB, eC/IU IlepeMeCcTUTh BTOPOM 3apsif, B 3Ty TOUKy? Kakyro /151 3Toro
HY>KHO coBepwIiTh paboty? OtBet: 37,6 KB/M; 12 MK]IX.

3apanue 12, Tpu MI0CKKUX BO3AYLIHbIX KOHAeHcaTopa ¢ eMKocTamu C;=1,5MK®D, C,=7 MKD,
Cs=2 MK® coe/iiHeHbI T10C/1e[j0BaTe/IbHO U MPUCOeJHeHbl K UICTOYHUKY TOKa. IIpu 3TOM 3apsz
BTOPOro KoHeHcaropa paseH 14-10™ K. a) Haiitu sHepruro stoii 6arapen. 6) He oTkirouas
WCTOYHMKA TOKA OT OaTaper KOH/IeHCaTOPOB, Pa3/IBUTAIOT TJIACTHHBI TPETbET0 KOHeHCaTopa,
yBeJIMUMBasi PAaCCTOSIHUE MeXK/1y HUMU B 2 pa3a. HaliTu u3MeHeHHe eMKOCTH U 3apsifia OaTapeu.
Otset: 490 m/IK, 0,21 MKD, 0,4 MK

3apanwue 13. [Iga snemenra (€, = 1,2 B, r; = 0,1 Om, €, = 0,9 B, r; = 0,3 OM) coejuHeHbI
OJIHOUMEHHBbIMU MoJirocaMu. ConpoTUBeHre R coeiuHUTE/bHBIX MMPOBOJOB paBHO 0,2 Om.
OrnpesiesiiTh CU/Ty TOKA B Liel [ ¥ pa3sHOCTH MOTeHLMA/I0B Ha 3a)KUMax KaK[0oro UCTOYHUKA.
Otsert: 0,5 A; 1,15 B; 1,05 B.

3apanue 14. Kpyropoii BUTOK paguycom R=15,0 cM pacroio)eH OTHOCUTETbHO OECKOHEUHO
JJIMHHOT0 MPOBO/iA TaK, 4YTO ero IJIOCKOCTh MapaJiiesibHa posoay. Ilepnenaukysp,
BOCCTaHOB/IEHHBIM Ha MPOBO/, U3 LIeHTPa BUTKa, SIB/ISIETCSI HOPMaJIbIO K TIJIOCKOCTU BUTKa. Cusia
TOKa B 1ipoBoJe [;=5A, cuia Toka B BUTKe TOKU [,=1A. PaccTosiHve OT 1jeHTpa BUTKA [0
ripoBogia d=20 cM. OrpejieTe MarHUTHYO UHIYKLHIO B 1leHTpe BUTKa. OTBeT: Bo=6,5MKT.

3aganue 15. [IpoBoAsAIMi IJIOCKUI KOHTYP, UMEIOLUU (popMy OKpY>KHOCTH paguyca r = 0,05
M MIOMeIleH B OJHOPO/IHOe MarHUTHOE T0J1e TaK, YTO JJMHUA MarHUTHOU UHJYKLIMH T0J1s




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

HarpasJ/IeHbl [TeprIeHJUKY/ISPHO IJIOCKOCTU KOHTYpa. ComnporusiieHrde KoHTypa R =5 Om.
MarxuTHasi UHAYKLYs MeHsieTcst 1o 3akoHy B = kt, rae k = 0,2 Tn/c. Onipegenure: a) 3.4.C.
WH/YKLIH, BO3HUKAIOIIYIO B TOM KOHTYpe; 0) CH/Ty MHAYKLMOHHOTO TOKa; B) 3apsi/], KOTOPBIA
IIpoTeyeT 110 KOHTYPY 3a NepBble 5 ceKyHz u3MeHeHus rojsa. Oteet: 1,6 MB; 0,3 MA; 1,6 MKt

3apanue 16. Katymika HamMoTaHa MeIHBIM TTPOBO/IOM AuameTpoM d=0,2 MM ¢ o011t JIMHOM
[=314 M u umeet unayKTUBHOCTH L=0,5 I'H. Onpesie/lTh CONPOTHB/IEHNEe KaTyIKK: 1) B LienH
TIOCTOSTHHOTO TOKa; 2) B L|eNu nepeMeHHoro Toka ¢ yactotout v=50 I'y. OtBet: R=160 OwMm;
R=224 Owm.

2 cemecTp

3aganue 17. B onbiTe FOHra cTek/isiHHas 1jlaCTUHKA TOLL{MHOW B 2 CM MOMeILlaeTcsl Ha MyTH
OJTHOTO U3 UHTeP(epUPYIOLIUX Jiyueli TieprieHANKY/IIpHO ay4uy. Ha CKO/IbKO MOTYT OT/INYAThCS
JPYT OT Apyra 3HaueHusl ToKa3aTeJisi MpeJioMJIeHHsI B Pa3/IMUHbIX MeCTaX TIaCTUHKH, YTOOBI

v3MeHeHHe Pa3HOCTU XOZia OT 3TOW HeOAHOPOAHOCTHU He TpeBbIiiano 1 Mkm? OTBeT: A<n=5-10
5

3apanue 18. [Tyuok Gesoro ceera majjaeT HOpMaJIbHO K TIOBEPXHOCTH CTEK/ITHHOH TJIaCTUHKA
tomuuHor d=0,5 MKM, Haxopsiiecs B Bo3gyxe. [Toka3aTesb npenomsieHus crekia n=1,5. B
pe3yJibTaTe UHTeP(epeHI[UH UHTEHCUBHOCTh HEKOTOPBIX BOJTH, AJIMHBI KOTOPBIX JIe)KaT B
ripefiesiax BUguMoro criektpa (ot 400 go 700 HM), ycuMBaeTcs py OTpakeHUW. Oripefiesivte
JIJIMHBI 3TUX BoJIH. OTBeT: 0,6 MKkM4 0,43 MKM.

3apanue 19. Inockas BosiHa (A=0,5MKM) MajjaeT HOpMaJIbHO Ha Juadparmy C KpyrJjibM
orBepctreM AuaMmeTrpoMm 1,0 cm. Ha KakoM pacCTOSSHUM OT OTBEPCTUS Ha ero OCH [J0/DKHA
HAXOJMTHCS TOUKA Hab/IF0/IeHus], UTOObI OTBEPCTHE OTKPbIBasIO: 1) ogHy 30HY PpeHesto; 2) aBe




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

30HbI @Ppenesna? Otset: 50; 25 M.

3apanue 20. Haiity HanOo/IbIINIA TTOPSIZIOK CIIEKTpa [J1s1 >KeJITOW JIMHUW HaTPUsl C AJTMHON
BOJTHBI A=589 HM, eC/1 MTOCTOsSTHHAsS AUPPAKIMOHHOM perreTKr d=2MKM. CKOJTbKO BCEro
MaKCHMYMOB JiaeT 3Ta perietka? 1o KakuM yryioMm ¢ HaOIr0aeTcst MoCaeAHAN MaKCUMyM?
Ortser: 3; 7; 62°.

3apanue 21. [IBa rosisipy3aTopa pacrioioXKeHbl TaK, UTO Yrojl MeXKy UX IJI0CKOCTSMU
nporyckanus pased 25°. Ornpe/ieuTh, BO CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTh
€CTeCTBEHHOTO CBeTa IMPH MPOXOXKAeHHH: 1) uepe3 ovH (TIepBbIH) MOJIApU3aTop, 2) uepe3 oba
niosisipu3aTopa. KoadduieHT ror/ioiieHus: cBeta B rossipu3aTtope paBeH 0,08. OteT: 2,17;
2,88.

3apanue 22. YepHoe Tesio uMeet Temrepatypy 3 KK. [1py oxyakgeHuu Tena AjiMHa BOJTHBI,
TIPUXOZSIIAsICs HA MaKCUMYM M3/TydaTe/IbHOM ClIOCOOHOCTH, 3MeHWIach Ha 8 MKM. []o Kakoi
TeMIlepaTypbl 0x/1aaunock teno? Oteet: 323K.

3aganue 23. Y3Kuii Tyu0K MOHOXPOMATHUYECKOTO0 PEHTTeHOBCKOTO U3/TyUYeHuUs MajaeT Ha
pacceuBaroliee BerecTso. [Ipy 3TOM [/IMHa BOJIHBI U3/IyYeHHsl, pacCessHHOro nog, yriaamu 60° u
120°, or/iMuaroTcs Apyr oT Apyra B 2 pasa. Cuurasi, uTo paccesiHie IPOUCXOAUT Ha CBOOOJHBIX
3/1eKTPOHAX, HAUTH JIMHY BOJHBI Tlafiatoiiiero usayuenus. Oteet: 1,2 mim.

3aganue 24. KpacHas rpaHuija goro3ddekra 15 HEKOTOPOro MeTasia paBHa 275 HM.
Haiitu: 1) paboTy BbIX0/]a 37IEKTPOHA U3 3TOT0 METAJIa, 2) MaKCUMa/IbHYH) CKOPOCTb
3/1eKTPOHOB, BbIPbIBAEMBIX U3 3TOT0 MeTaslla CBeTOM C J/IMHOM BOH 180 HM, 3)
MaKCHMa/IbHYH KUHETUUECKYIO SHEPIHI0 STHX 371eKTpoHOB. OTeeT: 4,523B; 9,1-10° M/c;
2,383B.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

3apanme 25. DyieKTpoH 00/1a/jaeT KuHeTHueckoi sHeprueit 30 3B. Onpegenutsb
neOpoiieBCcKyt0 AJIMHY BOJIHBI 371eKTPOHA. Bo CKOMBKO pa3 M3MeHUTCs 3Ta A/IMHA BOJIHBL, eC/IN
KWUHEeTHYeCKast SHeprusi yMmeHbImrcst Ha 20%? Otset: 2,2:107%m; 1,12.

3apanue 26. [Ipu [BIKEHUH YaCTULBI BJIOJTE OCH X CKOPOCTh ee MOKeT OBbITh Oripe/iesieHa C
TOYHOCTBIO (OIMOKO#) 0 1 cm/c. HaliTi Heorpe1e/IeHHOCTh KOOPAWHATBI, €C/TA YaCTULIeH
aBnisietcst: 1) s71ekTpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01m; 10m.

3aganue 27. YacTuila HaXoAUTCS B 6eCKOHEUHO TTy00KOM OJHOMEPHOM MOTeHI[Ua/IbHOM UMest
MUHUMa/IbHYI0 Hepruro. KakoBa BepoOSTHOCTb 0OHApy’>KeHUs YaCTHUL[bI B CPeZHeN TPeTH SIMbI?
OrTset: 0,609.

3aganue 28. OnpeennTh AJIMHY BOHBI, COOTBETCTBYIOLIYIO TPEThel TMHUU cepuH banbmepa:
1) B crniekTpe u3yyeHUH BOAOPO/a, 2) B criekTpe n3nyuyeHusi noHa renusi. OtBeT: 434HM,
109nMm.

20 p.
3apanue 29. Onpefenvre repyro/ rojypacraza U HaualbHyr0 aKTUBHOCTb BUCMyTa 83
eC/IM U3BECTHO, UTO BUCMYT Maccoi m = 1 r, BeiOpackiBaet 4,58:10" B — vactuiy 3a 1 cekyHay.
Bo cko/BKO pa3s U3MeHUTCs akTUBHOCTD 3a Mecsal? OTBeT: 5 CyTOK; 64 pasa.

3apanue 30. Anpo 6epuinus-7 [-painoakTUBHO 10 cxeMme K-3axBarta. 3amucarh peakLuio.
Kakue yacTuiibl py 3ToM 00pa3oBaivch?

3apanue 31. BouncidTh B a.e.M. Maccy sjpa e , Y KOTOPOI'O 3Heprus CBsI3U Ha OJUH
HYKJIOH paBHO 6,04 M3B. Otset: 10,0135 a.e.m.

3aganue 32. ConHeuHast MOCTOsTHHAs AJ1s1 3eMJTd (9Heprusi COIHEUHOTO W3/TydyeHuUs,
najiarolero B eIMHULYY BpeMeHHU Ha eJMHUIL]Y MJIONIa/Id B MeprieHJUKY/ISIPHOM HarpaBJ/ieHU!)




CTpyKTypHBII

HJ'[EIHI/IPYEMBIE pPe3y/IbTAaThl

O1eHOYHBIE CpefiCTBa

KOMITeTEeHLIUU
paBHa 1370 [Ix/c-m>. Onipasich Ha 3Ty BeJIMUMHY, HalUTe, CKOJIBKO TI0 Macce BOZIopo/ia
BBbIFOpaeT eXeCeKyHZHO BHYTPHU COJIHLIA, €C/IM U3BECTHO, YTO UCTOYHUKOM SHEPruM COJTHLIA
SIBJIIETCSI CUHTE3 YeThIPeX siZiep BOJ0po/ia ¢ obpa3oBaHueM sizipa reusi-4. Otet: 630 MIH.T/C.
Bnapets HaBblKaMu paboThbl C IIpumMepHbIN epedyeHb BOMPOCOB U 33/JaHUI 10 J1a00paTopHBIM paboTam

LWUMPOKNUM KPYroMm
dursmndecknx npnbopos n
obopynoBaHus;

MeToAaMW NpoBeneHns
PU3NYECKNX U3MEPEHUN,
pacyeTa BeJINYMH, aHain3a
MOJSTYYEHHbIX OAHHbIX U
HaBblKaMW NJAHNPOBaHUSA
nccnenoBaTeNbCKOro
npouecca.

1 cemecTp

No 1 «[IpumeHeHMe 3aKOHOB COXPaHeHUs [Ijisl OTIpe/ie/ieHrsi CKOPOCTH TI0JieTa Iy Jin»

7. [TpuBeauTe TIPUMEPHI CHUJI, AAIOIIUX pa3Hble BU/BI MOTeHIMAIbHOW SHepruu. Kakue u3
HUX TPUCYTCTBYIOT B ZIaHHOW paboTe? M300pasuTe cxemy 3KCIEpPUMEHTaTbHON yCTaHOBKU U
YKa)KUTe Ha Hell CWIIbl, eMCTBYIOL[Me Ha BCe Tesa, BXOASAIINe B CUCTEMY, B KaXKblii MOMEHT
BpeMeHU.

8. Kakve BenMuuMHBI HMeNIW KHHETHUeCKass | TIOTeHLMasbHasi JHEpPrusi CUCTEMBbI
«TyJis+MasiTHUK» B pa3/MuHble MOMeHThI ombiTa? [IpeAcTaBbTe cCxeMy UW3MeHEeHUs
KUHEeTUUeCKOW U MOTeHI[MaTbHOM SHepruy CUCTEMBI.

9. [Insi KaKMX MOMEHTOB BpeMeHM B JIAHHOM S3KCIIepUMEeHTe MO>KHO TIPUMEHSITb 3aKOH
COXpaHeHHs] MeXaHHUUeCKOU SHepruy, a Ajisi KakuxX Hesb3s U roueMy? Cxema.

10. [nsi KaKMX MOMEHTOB BpeMeHM B JIAHHOM 3KCIIepUMEeHTe MO>KHO TIPUMEHSITb 3aKOH
COXpaHeHHs] UMITYJIbCa, a /il KaKUX HeJsb3s U oueMy? Cxema

11. Wcnonb3ysi 3aKOHBI COXpaHeHUsi MoayuuTe (OpMyy [jisi pacueTa CKOPOCTH TojeTa
Ty/I¥ B JaHHOU pabore.

12. Kak mpowusBoauTcsi 06paboTKa 3KCIIePUMEHTA/IbHBIX /IaHHBIX B ZaHHOW pabote. Kak
OTIpeie/IieTCsl JOBEPUTE/IbHBIM MHTePBa/ CKOPOCTH U CpPeJHss KBaZjpaTHUecKasi TIOrPelTHOCThb
OTK/IOHEHUsI MasiTHUKaA"?

Ne 4 «MccnefoBanue BpalaTe/IbHOTO IBUKEHUS TBEPOTO Tejla BOKPYT HeIOBHKHOU OCU»

2. KakoB xapakTep 3aBUCHMMOCTM MOMEHTa WHEpPLMUM OT pacCTOsIHUS, Ha KOTOPOM
HaXO/IUTCSI TeJI0 OT OCH BpaiieHus? B maHHo# paboTe. ITocTpoiiTe rpadyk 3TOM 3aBUCUMOCTH.
7. Kak sKcriepyuMeHTaIbHO OTpefiesisieTCsi MOMEeHT WHepI[MH Tejla B JAHHOW JlabopaTopHOM

pabore?




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

8. Kakue 3aK0HBI COXpaHeHUs! IPUMEHSIFOTCS /1J1s1 BBIBOZA pacueTHbIX ¢opmyn? IToayunre
¢dbopMyiny /151 pacyeTa MOMEHTa MHEPLIMY MasiTHUKA.

9. KakoBa 3aBMCUMOCTB yT/I0BOrO yCKOpPEHUs Tejla OT MOMeHTa IPUIOXKEHHBIX K HeMy CUJI
Y MOMeHTa uHepLuu Tena? [loctpolite rpadvk JaHHOM 3aBUCHMOCTH

10. Kak Ha masTtHuke ObGepbOeka MOTyT ObITb OTpesie/ieHbl YTI0BOe yYCKOPeHHe, MOMEHT
JeMCTBYIOLLMX CU/T U MOMEHT UHEePLIUU?

11. Kak B fjaHHOU paboTe pacCUMTHIBAETCS TMOTPEIIHOCTh OTpe/ieieH|si MOMeHTa WHepLn
TeJsla OTHOCUTE/IbHO NIPOM3BOJIbHOM OCH BpallleHus?

12.  TIpopeMOHCTpUpYITe BO3MOXKHOCTh IprMeHeHus1 cpeibl Microsoft Excel (wnu gpyroi

cpefpl) AJist 06paboTKY KCTIepUMEeHTaTbHbBIX JJaHHBIX.

Ne 5 «OmpefienieHre XapaKTePUCTHK 3aTyXaroLUX KonebaHui pU3NuecKoro MassTHUKa»

8. [Touemy komebaHusi MasTHWKA B JaHHOW pabore OyAyT 3aTyXarOUMH, AaXe IpU
BBIK/TFOYEHHOM 3/IeKTPOMarHuTe?

9. 3anuimTe ypaBHEHHs 3aTyXarOL[MX W He3aTyXarLUX Koje0aHni, CpaBHUTE HX.

10. Kak amruinTy/ia 3aTyxaroiiux KojebaHii 3aBUCUT OT BpeMeHHU U OT uuc/ia KojiebaHuit?
11. KakoB ¢m3nuecknii CMbICT BeJIMUMH TIPUMEHUTENbHO K [JaHHOW paboTte: HauasbHast

amMIuIuTyZia KonebaHui, HavyambHas (a3a KosebaHWM, KpyroBasi yacToTa KosieOaHWM, Mepuop
KosieOaHul, Ko3(hGhUIMEeHT 3aTyxXaHWs, BpeMs peJjlaKCarud, JorapuMUUYecKuii JeKpeMeHT
3aTyxaHus, fo6poTHOCTh. Kak oHU MeHsitoTcsi ¢ poctom U?

12. Kak MeHSIIOTCS XapaKTepUCTUKM 3aTyXaloluX KoysebaHW HavarbHas aMIUIATYZa
KonebaHuM, Hava/ibHasi ¢asza KosiebaHM, KPyroBas yacToTa KojiebaHui, mepuo/| KosieOaHUi,
KO3((QULIMeHT 3aTyxaHHWsl, BpeMsl pe/akcalliy, JOrapupMUuUecKuil JeKpeMeHT 3aTyXaHus,
JOOpOTHOCTb eC/id OAWH W3 TlapamMeTpoOB JaHHOro (¢u3nyeckoro mastHuka: I , m , L , k
YBETMUUTCS (7TMO0 YMEHBIIUTCS) TIPH (PUKCUPOBAHHBIX 3HAUEHHUSIX OCTABLLIMXCS?

13. 7151 uero, B laHHO# paboTe, rpaUKK CTPOSIT B JIorapudmMuueckoMmaciirabe?

14.  TIpopeMOHCTpUpPYITe BO3MOXKHOCTh NprMMeHeHus1 cpeibl Microsoft Excel (wnu gpyroi
cpezbl) AJisi 00pabOTKY SKCIIePUMEHTA/IbHBIX JJaHHBIX.

No 11 «V3yueHre CTaTUCTAYECKUX 3aKOHOMEDHOCTEN»




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

5. KakoBo pacripesienieHre apo6u 1o siuelikam Ha focke IanpToHa? Kakoe pacripezsenenue
aHajIorMyHo JaHHoMy B MKT?

6. KakoBo pacripezieieHre 3/1eKTPOHOB IO MOJYJII0 CKOPOCTH B JlaHHOM pabore? Uto
TIPOUCXO/UT IPY M3MEeHEeHUM HalpspKeHUs Hakasa?

7. Kakue cratuctryeckye MeTO/IbI TPUMEHSTIOTCS B JaHHOM pabore?

8. [TpogeMOHCTPUPYMTe BO3MOXXHOCTh TIpUMeHeHus1 cpefibl Microsoft Excel (v apyroit

cpezibl) A1t 00pabOTKY SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

Ne 14 «Omnipenenenvie roka3satess aguabatel Metoiom Kiemana u [le3opma»

6. OO6mbsicHUTe X071 IKCTIepUMeHTa U pe3y/bTaThl pacyeTa.

7. Ha3zoBwurTe mpoijecchl, MPOUCXOASIHE C Ta30M, B X0/le FKCIIepuMeHTa | u300pa3urte ux
rparyecku.

8. 3anuinmTe ypaBHeHHUs [/t BEIBOZA (hOpMYJIbl TIOKa3aTesst aauabaThl.

9. [TpogeMOHCTPUPYMTe BO3MOXXHOCThL TIpUMeHeHus1 cpefibl Microsoft Excel (v apyroit
cpezibl) A1t 00pabOTKY SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

10. Kak B laHHOM paboTe MUHUMU3UPYETCS ITOTPEIIHOCTh KCTIepUMEeHTA/IbHBIX JaHHbBIX ?

Ne 21 «MccegoBanue 3/1eKTPOCTaTAUYECKOTO 110J1s C IIOMOLLBbIO 30H/a»

5. Yro Takoe HAampsDKEHHOCTb 3/eKTpuueckoro mnoss? Kak rpaduuecku MpejCcTaBUTh
pacripe/ie/ieHle HaMPsDKEeHHOCTH B Pa3HbIX TOUKAX 3JIEKTPUUECKOTo MoJist B IAHHOM paboTe?

6. Yro Takoe MOTeHLMan 37eKTpocTathyeckoro mnoss? Kak rpaduuecku mpejcTaBUTh
pacnpe/iesieHHe TIOTeHLMaja B pa3HbIX TOUYKaX 3/1eKTPUYeCKOro MoJs B laHHOM pabore?

7. Uemy paBHa paboTa TIO TiepeMelleHHI0 3apsfa BAOIb IKBUIIOTEHIMATbHOW
TOBEPXHOCTM M M0 3aMKHYTOMY KOHTYpPY, OrpPaHMYeHHOMY YyuyaCTKaMM CWIOBBIX U
SKBUIOTEHIMANBHBIX JIMHWN? BblunciuTe paboTy MO TepeMelieHUI0 3apsifia To 3aJaHHON
TPaeKTOPUM.

8. Kak u3MeHMTCS KapTMHA CWIOBBIX M 3KBUIIOTEHLJMA/IbHBIX JIMHUWA IIPU YBeIUYeHUU
(YMeHbI11IeHNH) HaNpsHKEHHOCTH MEX/y 3/1eKTPOJaMU?

No 24 «PacivpeHye npefiesia U3MepeHUs: amriepMeTpa NOCTOSIHHOIO TOKa»




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

8. KakoB npuHIUIT AeHCTBYS 3/1eKTPOM3MEPHUTEeNbHBIX TPUOOPOB MarHUTO3/IEKTPHUECKOTO
Y 3/IEKTPOMarHUTHOTO THTIA, TIPUMeHsieMbl B JaHHOM paboTte?

9. UT0o Ha3bIBAIOT TOKOM II0/IHOIO OTK/IOHEHUS U HalpsDKeHWeM I10JIHOTO OTK/IOHeHUs
3/1eKTPOM3MepUTebHOro nprbopa?

10. Kakum o0pa3oM BK/IIOUAlOT aMriepMeTp W BOJIBTMETP B 3/IEKTPHUUECKYIO LeMb [Jist
M3MepeHusi TOKa U HampsbkeHUs1? [IpoieMOHCTpUPYHTe HAaBBIKM BK/IFOUEHUsI STUX MPUOOPOB B
3/IEKTPUYECKYHO L[ellb.

11. Uro Takoe wmyHT? [l 4yero M Kak OH wucrosb3yetrcs? IIpogeMoHCTpUpyiiTe
WCII0/Ib30BaHKe LIyHTa.

12. Yro Takoe JAobaBoyHOe corpoTHUB/IeHWe? [Is uero M KakK OHO HCIOb3yeTcs ?
[TposieMOHCTPUPYHTE UCTIOB30BaHKE 100aBOUYHOTO COTIPOTHUBIIEHUS.

13. [TpogeMOHCTPUPYMTe BO3MOXKHOCThL TIpUMeHeHus1 cpefibl Microsoft Excel (vmu apyroit
cpezibl) A1t 00pabOTKY SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

14. Kak B laHHOM paboTe MUHUMU3UPYETCS ITOTPEIIHOCTh KCTIepUMEHTA/IbHBIX JaHHbBIX ?

Ne 28 «OrmipefiesieHre UHAYKTUBHOCTU KaTyLIKA ¥ MarHUTHOW TIPOHULIA@MOCTH
dheppoMarHuTHOTO Tesa»

5. Kakue mnpubopel TPUMEHSUTMCh B JaHHOW paboTe /s oripefenusl IapamMeTpOB
MOCTOSIHHOT'O U ITepeMeHHOI0 TOKa?

6. [Tonyunte ¢dopMyny [/s1 pacueTa MOJHOTO COMPOTHBJIEHUS LieNU NepPeMEHHOr0 TOKa,
WCTIO/Tb3yeMOH B IaHHOW paboTe (WU TIPeCTaB/IeHHOM TIperio/iaBaTesiem).

7. Kak onpegesnsisiack UHAYKTUBHOCTb KaTYIIIKA B JlaHHOU pabote? Kakum erie criocobom
MOXXHO OIpe/ieJIUTh UHYKTUBHOCTD?

8. [TpogeMOHCTPUPYMTe BO3MOXXHOCTh TIpUMeHeHus1 cpefibl Microsoft Excel (v apyroit
cpezibl) A1t 00pabOTKY SKCIIEPUMEHTA/TbHBIX JJaHHBIX.

2 cemecTp

Ne 32 «OmnipefiesieHre pajiyca KpMBU3HBI JIMH3bI U TI0/I0CKI POy CKaHUsI CBETOPUIBTPA C
IOMOLLBI0 Kostel] HeroToHa»

5. Kak ob6mbsicHsieTcst mosiBnieHre KoJier] HeroToHa?

6. [TosyurTe dopMyibl [i71s1 pacyeTa pa/iiyCoB TEMHBIX U CBET/IbIX KoJiel] HproToHa.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

7. [Tonmyuute dhopmyiy s OnpeZiesieHNst pajiiyca KpUBU3HBI JIMH3bIL.
8. Kak B flaHHOM paboTe MUHUMU3UPYETCs TIOTPeIIHOCTb SKCIIepUMeHTa/IbHBIX IaHHbBIX ?

Ne 34 «OnpefienieHre AJIMHBI CBETOBOW BOTHBI M XapaKTEPUCTHK AU(PPAKLIMOHHOW peIeTK»

5. KakoBbl mapameTpbl U XapaKTePUCTUKU [JU(PaKLMOHHOM pelleTKH, MpPUMeHsieMol B
JKCIlepyMeHTe?

6. [MTonyuute dopmyny [/ onpefesieHUs [JIMHbI CBeTOBOM BOJIHBI MPU JU(PakLyU Ha
IW(dPaKIIMOHHON pellieTKe.

7. KakoBo npakTtryeckoe npumeHeHue UpaKkLMOHHbIX PelleToK?

8. Kak B fiaHHOM paboTe MUHUMU3UPYETCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX IaHHbBIX ?

Ne 35 «OnpefiesieHrie KOHLIEHTpaL[MM paCTBOPOB caxapa U NMOCTOSTHHOW BpallleHus»

5. Ha ocHoBe Kakoro siBjieHus1 onpe/iesisieTCsl KOHLIeHTpalysl pacTBopa caxapa B JIaHHOM
JKCIlepyMeHTe?

6. [TosicHUTe yCTPOUCTBO M MPUHLMI JeHCTBUS Npru3Mbl Hukosns

7. [TosicHUTe yCTPOMCTBO M MPUHLMM [1eHCTBUS TIOJyTEHEBOTO caxapuMeTpa

8. Kak B jaHHOI paboTe MUHUMH3UPYETCS TIOTPELTHOCTD SKCIIePUMEHTATbHBIX IaHHbIX ?

Ne 36 «CHsATHe BO/IbTaMIIEPHBIX XapaKTePUCTUK (OTO3/IeMeHTa U OMpe/ie/ieHre ero
YYBCTBUTEIbBHOCTU»

6. [Tpoananu3mupyiTe rosaydyeHHbIe B 1abopaTopHoii pabote BAX

7. Kak omnpeziensietcst moctosiHHast [11aHKa B IaHHOM JKCTIepUMeEHTe?

8. Kak B jaHHOI paboTe MUHUMH3UPYETCS TIOTPELTHOCTD SKCIIePUMEHTATbHBIX IaHHbIX ?

9. Kak B JaHHOW paboTe pacCUMTHIBAETCSI TOTPEIIHOCTh OTpe/e/ieHNs] TTOCTOSTHHOMN
ITnanka?

10.  TIpomeMOHCTpUpYHTe BO3MOXXHOCTh MpuMeHeHus: cpeabl Microsoft Excel (vm apyroi

cpezibl) A1t 00pabOTKY SKCIIEPUMEHTA/IbHBIX JJaHHBIX.

Ne 41 «VccnemoBanue Bo30yK/IeHUsT aTOMOB Ta3a»
5. OObsicCHHMTe TPUHIMI OMpeziesieHHs BO30Y)K/IeHHBIX COCTOSSHUM aTOMOB rasa B




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

JKCIlepuMeHTe?

6. [MosicHuTe TPUHLUM PabOThI 37IEKTPOHHOM JIAMITBI

7. B KakoMm [uama3oHe 371€KTPOMAarHMTHBIX BOJIH JIEKWAT H3/IyueHHe BO30yKIeHHbBIX
aTOMOB M1apOB PTYTH U II0YeMy”?

8. Kak B JjaHHOM 3KCriepuMeHTe orpefersieTcsi 00/1acTb JI0OKaMM3alyi 1eKTPOHA U Kak
TI0JIyYeHHble [JaHHble COr/IaCyHTCS C TEOPeTUYECKUMU MPeIIOChlIKAMU?

Ne 42 «OmipefiesieHre T/IaBHBIX KBAHTOBBIX YKCe/T BO30Y)K/I€HHBIX COCTOSTHMM aToMa BOJJOpO/ia»

5. [TosicHUTe yCTPOWCTBO W TIPUHLIMI pabOTHI CITIEKTPOCKOIA, WCIIO/Ib3YEMOTO B JJaHHOM
pabote

6. [Monyuute dhopMysy [/t ONpeAe/TMHUS TJIaBHBIX KBAHTOBBIX UMCET BO30YKIEHHBIX
COCTOSIHUM aToMa BO/ZIOpO/ja U IPYTUX BO/IOPO/I0NOA00HBIX aTOMOB

7. Yro HasbIBaeTcsi rpa/lyMpOBOYHBIM IrpauKoM?

8. [TpogeMOHCTPUPYMTe BO3MOXXHOCThL TIpUMeHeHus1 cpefibl Microsoft Excel (v apyroit

cpezibl) 11t 00pabOTKY KCTIePUMEHTA/TbHBIX JaHHBIX

Ne 51 «J3yueHune 3aKOHOMEpPHOCTeH Q-pacriazia»

6. Yro Takoe aKTMBHOCTb paJIMOAKTUBHOTO 3JIeMeHTa, €e BbIUMC/IeHHWe U eJWHULIbI
Vi3MepeHuUs..

7. B uem cocTour 3akoH I'eiirepa - Herrona?

8. Kak oLleHUTb S3Hepruro o - YaCTULbI?

9. YCTpoUCTBO 1 TIPUHLIMIT paboThI cueTurka [ efirepa-Mrosiepa.

10.  TIpomeMOHCTpUpYITe BO3MOXKHOCTh NprMMeHeHus1 cpeibl Microsoft Excel (wnu gpyroi

cpefibl) AJist 06paboTKH 3KCTIepUMeHTaTbHbBIX JaHHBIX

Ne 53 «OrmipefiesieHrie MaKCUMaJTbHOW SHEPTUM [3-4acTull ¥ ueHTU(UKAaLKs PaJ0aKTUBHBIX
TIperiapaToB»

5. Kakue 13BecTHbI pa3HOBUJHOCTH OeTa-pacraza? Kakast U3 HUX UCC/lelyeTcsi B JlaHHOM
9KCIlepuMeHTe?

6. B Kakux jiparna3oHax HaXo/sTCsl IepHo/ibl Nolypacnaja v sHepruu beTa- pacrazia




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[TnaHUpyeMble pe3y/bTaThl
o0yueHwUs

O1eHOYHBIE CpefiCTBa

TIPUPOHBIX PaAUOHYKI/ITH/IOB?

7. KakoBbl 0CHOBHBIE 0COOEHHOCTH B3aUMO/IeHCTBUsI OeTa-uacTUL] C BELL[eCTBOM?
[TpogemMoHCTpUPYUTe BO3MOXXHOCThL TiprMeHeHus1 cpeibl Microsoft Excel (vmu apyroii cpeibr)
J71s1 00pabOTKU IKCITEPUMEHTA/TbHBIX IaHHBIX.




0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalMisi 10 JUCHUITIMHE «@PU3MKa» BK/IIOUAET TeOpeTHUeCKue
BOTIPOCHI, ITO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUs 00yUaroI[UMHCS 3HaHUM, U IMPaKTHUYeCKHUe
3a/IaHYs1, BBISBJISIFOIIME CTeleHb CPOPMUPOBAHHOCTH YMEHHN 1 BJIaJileHUl, TIPOBOAUTCS B (hopme
sKk3ameHa (1 cemecTp) u B ¢popMe 3aueta (2 cemecTp).

OK3aMeH 10 /IaHHOW AUCIUIUTMHE TPOBOJUTCS B YCTHOM (popMe T0 3K3aMeHAlMOHHBIM
OutetaMm, KaXKAbIA M3 KOTOPBIX BK/IOYAaeT 2 TeOPeTHUYeCKHMX BOMPOCA U OAHO IMpaKTHUecKoe
3a/jaHue (3a1auy).

ITokazamenu u Kpumepuu oyeHUBAHUs 3K3AMeHa:

— Ha OLIEHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM yPOBEHb
copMHUPOBaHHOCTH KOMITETEHIMH, BCECTODOHHee, CHCTeMaTHueckoe U T/yDOKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIO/IHSIET TIPAKTUUYECKWe 3aflaHusi, CBOOO/IHO OMepupyeT
3HAHUSIMH, YMEHUSIMH, TIPUMEHSIET UX B CUTYAlUsIX MOBBIIIEHHOW CJI0XKHOCTH.

— Ha OLIeHKy «xopomo» (4 Oanna) — oOyvaromuics [eMOHCTPUPYET CPeJHW ypOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: OCHOBHbIE 3HAHWS, YMEHUS OCBOEHbI, HO [IOMyCKalTCA
He3HauuTe/lbHble OIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTHYeCKHUX Oreparysx,
repeHoce 3HaHUU YU yMEHUM Ha HOBble, HeCTaH/JApPTHbIE CUTYaLUH.

— Ha OIEHKY «YAOBJIETBOPUTENbHO» (3 0Oamma) — OOyYarOl[Uiics /1eMOHCTPUDPYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIWI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKAlOTCsI OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHWM, YMEHWUM, HaBBIKOB,
o0yyuaroIuiicsT UCIBITbIBAaeT 3HAUYMTesIbHble 3aTPy[JHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEHUSIMU TIPU UX TIepeHOCe Ha HOBbIe CUTYaL|uH.

— Ha OL|eHKY «HeYyAOB/JIeTBOPUTe/IbHO» (2 Oamma) — oOyuaromuicsi [1eMOHCTPUpPYeT
3HaHUsI He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTebHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIIpPOM3Be/leHUs] U O0ObsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VIHTe//IeKTYya/IbHble HaBbIKU pellleHUs] MPOCThIX 3a/au.

3auer oOyuaroliyecsi TI0JiyyalOT B pe3y/bTaTe BBITIOJTHEHUS BCeX BHJOB pabor,
NIpeJlyCMOTPEHHBIX BO 2 ceMecTpe U3y4yeHHsl [JaHHOM AUCLUIUIMHBL. B cilyuae HeBBINOJHEHWS],
3ayeT TPOBOJAUTCS B (opme cobeceoBaHMsI IO BOIPOCAM COTJIACHO TE€PeuHI0 BOTMPOCOB K
3ayery.

ITokazamenu u Kpumepuu oyeHueaHus 3ayema:

- Ha OLIEHKY «3auTeHO» O0yuaroIuiicsl JeMOHCTPHUPYeT YPOBeHb, He HIDKe IOpPOTrOBOrO,
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: B XO/leé KOHTPOJIbHBIX MEpOMNPHUSATUM MOTYT JO0IMYyCKaTbCs
OIMOKHM, MOXKeT TIPOSIBJIITbCSI OTCYTCTBHE OTJe/NbHBIX 3HAHWM, YMEHHWH, HaBBIKOB,
00yyuaroIUiicsi MOTYT UCTILITHIBAET 3HAUMTE/IbHbIE 3aTPY/JHEHHUsI TIPY OTIePUPOBAHUH 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

- Ha OLIeHKY «He 3auyTeHO» OOyuaroIIuicsi He MOJKeT TO0Ka3aTh 3HaHUs Ha TOPOrOBOM
ypoBeHb C(OPMHUPOBAHHOCTH KOMITETEHIUM, T.e. OOyuarOL[uiicsi He TI0Ka3bIiBaeT 3HAHHUE
OCHOBHOTO MaTepuana B o0ObeMe, HeoOXoAuMMOM [yisi TpejcTosiell TMpocdeccroHanbHON
JleaTeIbHOCTH; He CrocobeH apryMeHTHPOBAHHO U TIOC/Ie/[OBATe/NbHO M3/1araTh, [IOIMyCKaeT
rpyObie OIIMOKK B OTBeTax; He MOXKeT M0Ka3aTh WHTe/UIeKTyabHble HaBbIKU PellleHus TIPOCThIX
3a/iau. He TIOJTBep)K/jaeT OCBOeHHe KOMIeTeHLU, TIpelyCMOTPEeHHbIX ITPOrpaMMOH.
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