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JIncraktyaanzanuupadodeinporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oty Ha 3acefqannu kapeapsl Duznku

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DPU3UKU

[Iporoxom oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kageapsl DU3UKU

[IpoTokomor 20 . Ne

3aB. kadenpoit M.B.prym/lc

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceqanuu Kageapsl Du3nKu

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kadeapsl DU3NKH

[Ipotokom ot 20 . Ne

3aB. xadenpoit M.B.KpKy.]‘II/IC

Paboyas nporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaruu B 2026 - 2027
yueOHOM rojiy Ha 3aceqanuu Kadeapsl DOu3UKu

IIpoTokomor 20 1. Ne

3aB. xadenpoit M.E.XpKyJII/IC




1ernocBOeHM AN CHMIIIMHBI(MOLYJIS1)

[omy4yeHnecTyAeHTaMHOCHOBOIOJIAr AIOIIMXITPEICTAaBICHU O D yH JTaMEHTAIbHOMCTPOCH
MUMaTepUHU(PU3NIECKUXTTPUHITUITAX,IEKAITIXBOCHOBECOBPEMEHHOWECTECTBEHHOHAYYHOMKApTH
HBIMUPA;(pOPMHUPOBAHUEYCTYIEHTOBCOBPEMEHHOT0ECTECTBEHHO-HAYYHOTOMUPOBO33PEHUS ;pa3BH
TUEHAYyYHOTOMBIIICHUSUPACIINPEHUEHAYYHO -TEXHUUECKOTOKPYr030pa;0BIaIeHUE0CHOBHBIMU
(U3NIECKUMUKATETOPUSMU, TOHATASAMUNPYHTaMEHTATbHBIMU QU3 TUECKIMHU3aKOHAMHE;TOTy4YSHH
eNpeCTaBICHNNHO0(YHIaMEHTAIbHBIXKOHLEMIUSIXCOBPEMEHHOT 0ECTECTBO3HAHUSKAKPE3yIbTaTa
HCTOPUYECKOTONPOLIECCA;0BIaIEHUEIPUEMAMUUMETOIaMHU PELLICHUSIKOHKPETHBIX3a1a413pas3iny
HBIX00JIaCTeH(PU3UKH, yMEHUS BB 1IN ThKOHKPETHOS(DU3NIECKOECOIePKAaHNEBIIPUKIIAIHBIX3a, 124
axOymymen poheccuoHATbHO WA TETBHOCTH;(DOPMUPOBAHHEHABBIKOBIIPOBEACHUA(DUZNIECKOTO
AKCIEPUMEHTA,103BOJISIFOIIMXUMBIIOCIIEACTBUMOBIIAI€ThKOMITJIEKCOMKOMIIETEHLIM M, IPETYCMOTP
eHHbIXDT'OCBOmnoHanpaBieHUIONOrOTOBKHY.

2MecToaucuMIJIMHBI(MOAYJIS1)BCTPYKTYpeoOpa3oBaTe/ibHOMIIPOrpaMMBbl

Juctunnuna®u3nkaBxoAuTBOA30ByHOYaCThyueOHOTOIIIaHA0 0pa30BaTEILHOUTIPOrpaMM
Bl.

Jiau3ydeHUs AU CUUTUTMHBIHE0 0 X0 TUMbI3HAHUSI(YMEH U, BIIaIeHUS ),c(POPMUPOBAHHBIEBD
€3yJIbTaTeN3 Y4 CHUS TUCITUTUINH/TIPAKTUK:

Juctunnuna«®duznkan0azupyeTcsiHaeCTeCTBEHHOHAYIHBIX JUCITUTUTMHAX: MAaTeMaTHKa,
U3HKa,XUMUSABOOBEMECPETHEHIIIKOIIBI.

3HaHUs(yMEHHUS, BIIAJICHHS] ), [10JTy4€HHBICTIPUU3YY €HU N JAHHO U TUCITUTIIMHBIOY Ty THE00XO
JUMBIUTSIU3Yd€HUS AU CUUTUTNH/TIPAKTUK:

Mo enupoBaHHMEBMALIMHOCTPOEHUH

TeopeTnueckasiMexaHHKa

MarepuaiioBeeHue

ConpoTtuBieHueMaTepruaIoB

TeopusMammHuMexaHU3MOB

DNEeKTPOTEXHUKANAIIEKTPOHUKA

MexaHUKa)KUAKOCTUUra3a

[ToaroToBkak3alUTEN3aIIUTaBbITY CKHOMKBAIU(PUKATMOHHOWPAOOTHI

3Komnerennunoody4auerocsi,opmupyemMbieBpe3yibTaTE0CBOEHUS

AUCUUIIMHBI(MOLYJISI ) MILJIAHMPYEeMbIePe3yJIbTaTbl00y4eH I

BpesynbraTreocBoeHU AU CHUTUTUHBI( MO Y181 ) « DU3HKa»00 ydaronUHCa 10 KeH001aAaThe
JEAYIOIUMUAKOMIETCHIIUSIMHU :

CTpyKTYypHBIi [Tnanupyemblepe3yabTaTblOOydeHUs
JJIEMEHT
KOMIETEHIIMH
OK-1 CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILIUIEHUIO, aHAIU3Y, CHHTE3Y
3HaTh XapakTepUCTUKU (PU3UUECKOTO U XUMUYECKOTO MpolLiecca (SBIEHUs), Ha

OCHOBC TCOPCTUUYCCKOI'O U SKCIICPUMECHTAJIBHOI'O HCCIEI0OBaHUM

YMmeTh BreinoaHaTh PpacyYCThl UCIIOJIB3Yd MAaTEMATUUICCKOC MOICIIUMPOBAHUC,
AHAIIUTUYCCKYIO T€OMETPUIO U MaTeMaTUYECKUM aHAIIN3

Bnagers Haspikamu peuiaTbh NPUKIAAHBIC 3a/1a4X C TIOMOIIBIO MATEMATUYICCKOTO
arrapara, UCIoJIb3ys TCOPHUIO U MCTOAbI q)YH)IaMeHTaHBHLIX HayK




4.CTpyKTYypa,00bEMUCOIEPKAHUETUCHUIINHBI(MOTYJIS)
OO0masTpya0eMKOCThIUCIIUIUIMHBICOCTABIISIET | S3aueTHhIxe MMHUIIS40aKa . 9aCOB,BTOMYHUCIIC:
—KOoHTakTHasipaboTa—249,15akam. 9acos:

—ayautopHas—238aka/1.4acoB;
—BHeayauTopHas—1 1,15akan.qacos

—camocTosTenbHasgpadboTa—183,75akan.9acos;
—TnoAroToBkakidk3ameny—107,1akas.gaca

q)OpMaaTTGCTaIII/II/I'3K3aMeH

Paznen/tema
JACLUTUTIHBL

AynuropHast
KOHTaKTHast

pabora

(Bakaj.4aca

Cemectp

J
e
K.

1ab npak

" |T.3aH
3aH

L aMOCTOATC/IbHAAPA0O|

Buncamoc
TOSITEJILHO

i
paboThI

DdopMaTeKyerokOHTPOIITyC
MEBaCMOCTHH
MPOMEXYTOYHOHaTTECTAlIMI

Konxom
METESHIU
74

1.®u3nUeCcKreOCHOBBIMEXaHUKH

1.1KunemaTukanocTynaTelbHOr OUBpAILlaTeIbHO

TOABUXKCHUA

4/3

10

HOJTOTOBK
aK
HpPaKTHYeC
KOMY
3aHSTHIO;
BBIMIOJTHEH
ue
HpPaKTHYeC
KHX pabor
naz);
CaMOCTOSIT
enbHOE
U3y4YeHHE
yueOHOI u

MPOBEPKANHINBUYaTbHBIX3a
aad;
cemuHapNel;

1.2 IlnHaMHUKanoCcTynaTeIbHOTONBPALIATEIHHOT

OABHXCHUA

4/4

10

MO OTOBK
akK
nabopaTop
HOMY,
CeMHHApC
KOMY U
OpPaKTHYEC
KOMY
3aHATHIO,
BBITIOJTHEH
ue
OpPaKTHYEC
KHX paboT
a3,
CaMOCTOSIT
eNbHOE

MPOBEPKANHINBUIYaTbHBIX3a
aad;
3alUTATa00paTOPHBIXPAOOT
Ne4;
cemuHapNe2;




1.33aK0oHbICOXpaHEHHUSBMEXaHUKE

6/3

2/11

10

HOJIrOTOBK
aK
nabopatop
HOMY,
CEeMUHApC
KOMY H
HpaKTHYIeC
KOMY
3aHATHIO;
BBITIOJTHEH
ue
HpaKTHYIeC
KUX padoT
H13);
CaMOCTOAT
eIbHOE

MPOBEPKAUH/IMBUyaTbHBIX32
nad;
3anuTanabopaTopHOpadoT
bINel;
cemuHapNe3;

1.4MexannuecKkueKkosie0aHUIUBOIIHEI

6/1

TIOJITOTOBK
aK
nabopatop
HOMY,
CeMHHapC
KOMY U
HpaKTHYeC
KOMY
3aHSTHIO;
BBITIOJTHEH
ue
HpaKTHYeC
Kux pabor
M13);
CaMOCTOST
enbHOE

MPOBEPKAUHUBUYaIbHBIX3a
nad;
3aluTanadopaTopHbIXpadboT
Ne5,7;
ceMuHapNe4;

1.5PenaruBucTcKassMexaHuka

2/11

HOJTOTOBK
aK
nabopaTop
HOMY,
CeMHHApC
KOMY U
[pPaKTHYEC
KOMY
3aHSTHIO;
BBIMIOJTHEH
ue
[pPaKTHYEC
KHX pabor
a3,
CaMOCTOSIT
eIbHOE

MPOBEPKANHINBUIYaTbHBIX3a
aad;
OTYETOBBINOIHEHUMBUPTYaIb
HOMJIa00paTOPHBIXPAOOTHING
1;
cemuHapNe5;

Uroromnopazneny

N

26/
11

1412

42

2.CrarucruueckasihuznKauTepMOTMHAMUKA




2.1Cratuctnueckashusnka

4/1

2/11

w ~

HOJIrOTOBK
aK
nabopatop
HOMY,
CEeMUHApC
KOMY H
HpaKTHYIeC
KOMY
3aHATHIO;
BBITIOJTHEH
ue
HpaKTHYIeC
KUX padoT
W13);
CaMOCTOAT
eIbHOE

MPOBEPKAUH/IMBUyaTbHBIX32
nad;
3anuTanabopaTopHOpadoT
bINel 1;
ceMuHapNe6;

2.2TepMonuHaMUKa

4/2

/11

TIOJITOTOBK
aK
nabopatop
HOMY,
CeMHHapC
KOMY U
HpaKTHYeC
KOMY
3aHSTHIO;
BBITIOJTHEH
ue
HpaKTHYeC
Kux pabor
M13);
CaMOCTOST
enbHOE

MPOBEPKAUHIMBUTYaTbHBIX3a
nad;
3amuTanaboparopHoipadboT
bINe14;
cemuHapNe7;

Uroronopaszneny

[

8/3

321

13

Urorozacemectp

w

34/
14

17/4

55

OK3aMCH

3.DNeKTpUYECTBOMMATHETH3M

3.12neKTpocTaTHIeCcKOeOIEBBAKYyMEUBBEIIIEC
TBE

4/2

421

20

MO OTOBK
ak
nabopaTop
HOMY,
CeMHHApC
KOMY U
OpPaKTHYEC
KOMY
3aHATHIO,
BBITIOJTHEH
ue
OpPaKTHYEC
KHX pabor
a3,
CaMOCTOSIT
eIbHOE

MPOBEPKANHINBUIYaTbHBIX3a
aad;
3alUTANab0paTOpHOUPaOOoT
pINe21;
cemuHapNe§;




3.2T10CTOSIHHBIHAIEKTPUUECKUITOK

6/2

6/21

15

HOJIrOTOBK
aK
nabopatop
HOMY,
CEeMUHApC
KOMY H
HpaKTHYIeC
KOMY
3aHATHIO;
BBITIOJTHEH
ue
HpaKTHYIeC
KUX padoT
W13);
CaMOCTOAT
eIbHOE

MPOBEPKAUH/IMBUyaTbHBIX32
nad;
3anuTanabopaTopHOpadoT
bINe24;
ceMuHapNe9;

3.3MarauToCcTaTHYECKOCTION €BBaKyyYMCHUBBCIICC
TBC

20

TIOJITOTOBK
aK
CEeMUHApC
KOMY 1
HpaKTHYeC
KOMY
3aHSTHIO;
BBITIOJTHEH
ue
HpaKTHYeC
Kux pabor
WI3);
CaMOCTOST
elIbHOe
U3ydeHue

MPOBEPKAUHUBUYaIbHBIX3a
naq;
cemuHapNel0;

3.455eKTpOMarHu THASIMHAYKIHSL. DJIEKTPOMarHu
THBIeKONIeOaHust. [lepeMEeHHBIMAIEKTPUYECKUIHTO
K

6/4

15

HOJTOTOBK
aK
nabopaTop
HOMY,
CeMHHAapC
KOMY U
[pPaKTHYEC
KOMY
3aHSTHIO;
BBIMIOJTHEH
ue
[pPaKTHYEC
KHX pabor
naz);
CaMOCTOSIT
eIbHOE

MPOBEPKANHINBUYaTbHBIX3a
Aaq;
3aIUTAIa00pPaTOPHBIXPAOOT
Ne27,28;
cemuHapNel 1;

Uroromnopazneny

20/

20/4

70

4.0OnTuka

4.1BonHoBasonTuka(uHTEpdHepeHIH, TUPpaKIn
S1,TTOJISIPU3ALTHST)

8/4

821

20

MO OTOBK
akK
nabopaTop
HOMY,
CeMHHApC
KOMY U
OpPaKTHYEC
KOMY
3aHATHIO,
BBITIOJTHEH
ue
[PAKTHYEC
Kux pador
(M13);
CaMOCTOSIT
eIbHOE

MPOBEPKANHINBUIYaTbHBIX3a
Jad;
3alUTATa00paTOPHBIXPAOOT
Ne32,34,35;
ceMuHapNel2;




4.2KBaHTOBasIONITHKA

6/2

6/411

20

HOJIrOTOBK
aK
nabopatop
HOMY,
CEeMUHApC
KOMY H
HpaKTHYIeC
KOMY
3aHATHIO;
BBITIOJTHEH
ue
HpaKTHYIeC
KUX padoT
W13);
CaMOCTOAT
eIbHOE

[POBEPKAUH/IUBUyaIbHBIX32
nad;
3amuTanabopaTopHOHpadoT
bINe36;
ceMuHapNel2;

Uroronopasneny

[EnN

14/

14/6

40

Urorozacemectp

w

34/
14

34/1
on

11

9K3aMCH

5.®u3zukaaToMa

5.1®wusukaaroma 3

5/4

521

MOATOTOBK
aK
nabopatop
HOMY,
CeMHHapC
KOMY U
TpaKTHIeC
KOMY
3aHSTHIO;
BBIMIOJTHEH
ue
HpPaKTHYeC
KHX pabor
M13);
CaMOCTOST
enbHOE

MPOBEPKAUHIMBUTYaTbHBIX3a
nad;
3aIUTa1a00paTOPHBIXPAOOT
No41,42;
cemuHapNel3;

Uroronopaszneny

5/4

521

6.Du3ukaTBEepAOroTeNa. NEMEHTHIKBAHTOBOM(p13H
K1

6.1dusukaTBepaOroTeNna. JIeMEHThIKBAHTOBOM (]
W3UKH

5/31

MO OTOBK
ak
nabopaTop
HOMY,
CeMHHApC
KOMY;
BBITIOJTHEH
ue
OpPaKTHYEC
KHX pabor
a3,
CaMOCTOSIT
eIbHOE
U3y4YCHHE

NPOBEPKANHINBUIYaTbHBIX3a
aad;
3alUTAIa00paTOpHOUPaOOT
biNe44,;
cemuHapNel4;

Uroromopazneny

5/31

7.du3uKasApandIeMeHTaPHBIXYACTHUII




noAroTOBK

aK
nabopatop
HOMY,
CEeMUHApC
KOMY U
npaxTiec | POBEPKAMHIBHAYATBHEIX3A
7/1 6 KOMY Aad, N
7.1 ®u3MKasAPandIEeMEHTAPHBIXYACTHI 37 " 721 1é SAESTHIO; 3anuTanabopaTopHOpadoT
BBITIOJTHEH EINe51,53 .
e ceMuHapNel5;
HpaKTHYIeC
KUX padoT
H13);
CaMOCTOST
eIbHOE
HWroronopasaeny 7|7/1{7/211] 6,
Urorosacemectp 1{17/117/7]18 3K3aMeH
HtoronoaucuuiuinHe 885/168/218 9K3aMeH
5133 11 |3,




500pa3oBaTe/IbHBIETEXHOJIOT UM

[Ipupeanu3zanuupa3IMuyHBIXBUI0BYUeOHOIpaboThIHANO0Ieed(PPEKTUBHBIEPE3YIBTATHIOC
BOCHUATUCIUILTHHBI«DHU3HKa» A0 TTPAIUIIMOHHBIC00pa30BaTENbHBICTEXHOIOT M, TEXHOIOT HIHIT
po0IeMHOr000yYeHH S, HHTEPAKTUBHBIETEXHOJIOT MM, T H(OPMALIMOHHO -KOMMYHUKAITMOHHBIEOOpa
30BaTEIbHBIETEXHOJIOT .

1.®opMbIydeOHBIX3aHITUICHUCIIONb30BAHUEMTPAANLIUOHHBIXTEXHOJIOT !

WubopmanmoHHASIEKIIS—TI0CIIeI0BATEIHHOCH3II0KEHUeMaTE pUaIaB IuCIIUTIIIMHAPHO I
OTHKE,0CYIIECTBIAEMOEIPENMYIIECTBEHHOBEPOAIbHBIMUCPEICTBAMHU(MOHOJIOTTIPENIO JaBaTENs ).

Cemunap—0eceanpernoaBaTessucTyAeHTOB,00CyKIEHUE3apaHeenoIr0TOBIEHHBIXCO00
HIEHUMTNOKAKJOMYBOIIPOCYIIaHA3aHATUACEMHBIM/UISIBCEXIIEPEUHEMPEKOMEHTyeMOH00s3aTelNb
HOWHIOTIOJTHUTEIIbHOMITATEPATYPHI.

[IpakTrueckoe3aHsTHE, TOCBSAIIEHHOE0CBOEHUIOKOHKPETHBIX YMEHUMMHABBIKOBIIOIPE IO
KEHHOMYaJITOPUTMY.

JlabopaTopHasipaboTa—0praHu3anusaydeOHoHpadoThICpeAIbHBIMUMATEPUATEHEIMUUUH (D
OPMallMOHHBIMUOOBEKTAMU,3KCIIEpUMEHTANIbHAasApab0TaCaHaIOTOBBIMUMOIENIIMUPEAIbHBIX00bE
KTOB.

2.DopMblydeOHBIX3aHATHICUCTIONH30BAaHUEMTEXHOJIOTUHITPOOIEMHOT000 y S HHSI:

[IpoOnemHaseKIug—13I0XKeHueMaTepraia, IpeIroaranieenocTaHOBKYTPOOIeMHbIX
UIMCKYCCHOHHBIXBOTIPOCOB,0CBEIICHNEPA3TMYHBIXHAYYHBIXIIOIX0/I0B,aBTOPCKUEKOMMEHTAPHH,
CBSI3aHHBIECPA3INYHBIMUMOICTSIMUMHTEPIIPETALIMUU3ydaeMOToMaTeprara.

[IpakTueckoe3ansTHEBPOPMENPAKTUKYMa—OpraHu3ausydeOH0HpadoThl, HapaBIeHHA
STHApEIIeHUEKOMITJIEKCHOWY4e0HO-TTI03HaBaTeIbHON3a1aul, TPeO YOO TCTyIeHTapUMEHEHH S
KaKHay4YHO-T€OPETUYECKUX3HAaHUH, TAKUIIPAKTUYECKUXHABBIKOB.

3.®opMblydeOHBIX3aHATUHCUCIIONb30BaHUEMCIIEINATN3UPOBAHHBIXUHTEPAKTUBHBIXTEXH
OJIOTHH:

Jlekuusa«oOpaTHONCBA3ZM»—IIEKIUA—TIPOBOKALIMSA(M3/I0)KEHUEMaTepHuaIac3apaHee3a-1jiaH
HWPOBAaHHBIMUOIIINOKAMH ),JICKITUSI-0ece1a, ICKIIUSI- TUCKYCCHS.

CeMuHap-IMCKYCCUA—KOJIIEKTUBHOCO0OC YK ICHUEKAKOTO-TMO0 CIIOPHOTOBOIIPOCa, lTpodIIe
MBI, BBbISIBIIECHUEMHEHUIBr pyIIe(MEXTPyIIIOBO! IMANIOT, IUCKYCCUAKAKCIIOP - TUAJIOT ).

4.DopMbly4eOHBIX3aHATUHCUCIIOIB30BAHNEMUH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIXTEX
HOJIOTHI:

Jlekuus-BU3yaIu3asI—13JI0KEHUECO IePKAHUSICOIIPOBOXK e TCANIpe3eHTalueH(1eMOHC
Tpauueny4eOHbIXMaTepHUaoB, IPeCTaBICHHBIXBPA3INYHBIX3HAKOBBIXCUCTEMAX,BT. Y. LJUTIOCTPAT
UBHBIX,Ipa(UUeCcKUX,ayAN0-UBHICOMATEPUAIIOB).

[IpakTnyeckoe3zaHsaTHEBPOPMENPEICHTALUN—TIPEICTABICHUEPE3YIbTaTOBIPOCKTHONMIN
HCCIIEI0BATENIbCKOM 1A TEIbHOCTHCHCIIOIb30BAHUEMCIIE LU AIIN3UPOBAHHBIXIIPOIPAMMHBIXCPE/L.

6Y4eOHO-MeTOAMYECKOCO0ECTIEYeHHECAMOCTOATEIbHONPA0OOTHIO0Y A0 XCS
[IpencraBneHOBIPUIOKEHUN | .

70neHoYHbIeCPeACTBAAIANPOBEACHUSITIPOMEKYTOYHOHATTECTALMHA
[IpencraBiaeHbIBIPUIOKEHUNZ.

8YueOHO-MeTOANYEeCcKOeNMH(OPMALTMOHHOC00ecTIeYeHH eI CIIUTIIMHBI(MOTYJ151)
a)OcHOBHasLIMTEpaTypa:
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9MaTepuaibHO-TEXHHYECKOeoOecneueHneTUCIMILTHHBI(MOYJIs1)

MaTepnanLHo -TEXHHUYECCKOCO 6CCHe‘IeHI/IeHHCHI/IHHI/IHBIBKJ'II-O‘IaeTZ




JlexnMOHHAAAyAUTOPUABKIIIOYALT:
MynbTUMeAHHBIECPECTBAXPAHEHHS, IEPEIaYMUIIPEACTaBICHUANH(POPMALINH.

JIaGopatopusa«MexaHuKu,MOJIEKYITIPHOU(PU3NKHUTEPMOAUHAMUKH»BKITIOYALT:

l.bannucTruueckueMas THUKH.

2.MastaukObepoeka.

3.duznyecKuMasITHUK.

4. Jlockal anpToHA.

5.JIaGoparopHasycTaHOBKAUISIMCCIIEA0BAHUAPACTIPEACIICHUATEPMOIIEKTPOHOBIOMOYJI
FOUXCKOPOCTH.

6.J1aboparopHasiycTaHOBKaJIAONIpEICIICHUsITIOKa3aTenenaauadarsrymeronoMKinemanan
He3zopma.

7.JJaGopatopHasycTaHOBKAJIANPOBEPKU3AKOHABO3PACTAHUSIIHTPONTUUBIIpoTiecce Uy
3UMIa30BHAMO/IETIUIIEPEMEIINBAHUSIIAPOB.

8.JIaboparopHasycTaHOBKAUISIITPOBEPKU3AKOHOBBO3PACTAHUSAIHTPOITMUBIIPOIIECCETEIIIO
oOMeHa.

9.¥cranoBkanabopaTopHasUIIU3y4eHUI3aBUCUMOCTUCKOPOCTU3BYKAaOTTEMIIEpaTyphl" M
O-C3-M"

10.YcranoBkanabopaTopHasyIsTUCCIIeTI0OBaHUTETUIOeMKOocTUTBepIoroTena" M®-TET-M

11.YcranoBkanmabopaTopHasysIONpeIeIeHUTyHUBEPCATEHOUTa30BOUTOCTOSTHHOM "M D -
OI'TI-M".

12.CtenanabopaTopHBITa30BHICITPOIIECCHI.

13.MepuTenbHBIMUHCTPYMEHT.

JlabGopaTopusi«DIeKTPUIECTBAMOTITHKN»BKITFOUALT:

1.JJabopaTopHastycTaHOBKaAISUCCIIEOBAHUIIEKTPOCTATHYECKOTOTIOISICTIOMOII bIOOTUH
apHOT030H/a.

2.Y cTaHOBKA IS YHTUPOBAHUSIMIILTMAMIIEPMETPA.

3.YcraHoBkanabopaTopHas IO peIeICHUSIMH K TUBHOCTHCOJIEHO M IauMar HUITHOMIPO
HHUILIAEMOCTH.

4.Y cranoBKkanabopaTopHasUIsIM3ydeHUSIPE30HAHCAaHATIPSKEHUHNOTIPE ACTICHUSTUHTYKTUB
HOCTHU

5.JIaGopaTopHastycTaHOBKAUISIN3y4EHU S JUIMHBICBETOBOMBOIHBINXAPAKTEPUCTUK U PAK
LMOHHOMPELIETKH.

6.JlaboparopHastycTaHOBKaAISOTPEACTICHUS PA TNy CAKPUBU3HBLTUH3BIN ITTHHBICBETOBOB
OJIHBICIIOMOILIbIOKOJIEIHBIOTOHA.

7.J1aboparopHastycTaHOBKaAISOTPEeICHUIKOHIEHTPALMUPACTBOPOBCAXAPAUTIOCTOSHH
OWBpAIICHUSL.

8.MepuTenbHBIMMHCTPYMEHT.

JIaGopaTopus«AToma, TBEpIOTrOTENA, APA»BKIIOYACT:
1.JIaGopaTopHasyCTaHOBKAUIAN3y4eHUSIBHEIIHETOPOTOIhheKTa.

2.Y cTaHOBKaJIIU3y4EHUACIIEKTPaaTOMaBOI0 PO AanoNIpeieIeHusinocTostHHOPuioepra.
3.¥YcranoBKanabopaTopHasAIsoNpeIeleHU IO TEHIINATaBO30 YK IeHUATa3a.

4.Y cTaHOBKaJIs10TIpEICICHUSA INTUHBITPOOETauaCTUIIBBO3 Y XE.
5.MepuTenbHBIMMHCTPYMEHT.

AyIuTOpUnUIATpYNIOBBIXUMHINBH Ty aJIbHBIXKOHCYIbTALIMN, TEKYIIIETOKOHTPOJIIUIIPOM
€KyTOYHOMATTECTALIMUBKIIIOYAIOT: UHTEPAKTUBHASI0CKA, [IPOEKTOD;
MynbTUME IMHHBIAIIPOEKTOP, KPaH.



AyIUTOPUUIACAMOCTOATEIBHOMPAOOTHICBBIX0JOMBYHTEPHETHCAOCTYIIOMBAIEKTPOHHYIOMH(O
PMaIMOHHO-00pa30BaTEIbHYIOCPEIYyHUBEPCUTETA.
KOMIBIOTEPHBICKIACCHL YN TATbHBIC3ANBION0MnoTeKU ] [epcOHaTbHBIEKOMITEIOTEPBICTIAKET
oMMSOffice,cBbixo10MBUHTEPHETHCAOCTYTOMBIICKTPOHHYIOUH(POPMAITMOHHO -00pa30BaTeIbH
YIOCPEIyyHUBEPCHTETABKITIOUAIOT: IepCOHATbHBIEKOMITBIOTephIicTiakeToM MSOffice.

[TomemenneIIXpaHEHUSTUIPO PHITIAKTHIECKOTO0OCTY)KHBAaHUAY4€OHOT0000PYI0BAHUS
BKJIIOUAIOT: CTEIIAXU,cel (PbLAIIXpaHeHU yueOHOroo0opynoBanust. UHCTpyMEHTHLAISI pEMOHTA00
OpYyAOBaHUs.



IIpunosxenne 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

ITo mucuumumue «@u3ukay NPeayCMOTPEHA AyAUTOPHAs M BHEAYAUTOPHAs CaMOCTOSITEIbHAs
paboTa o0yJarommxcs.

AynuTtopHas caMocTosiTeNIbHAs padoTa CTYAEHTOB MPEAIOIaraeT PelieHue KOHTPOJIbHBIX 3a1a4
Ha IPAKTUYECKUX 3aHATHUIX.

Ilpumepnuie ayoumopnvie konmpovtvie pavomol (AKP):

KoutpoJabHas padora Ne 1 «®u3uveckne 0CHOBbI MEXaHUKW)

- - =

3amanue 1. Pagnyc-BeKTOp YacTHUIIBI OTIPEIENSACTCS BBIpAKEHUEM T =3t% +4t2j + 7k , el , j,K -
eIMHUYHBIEC BeKTOpa oceit X, Y, Z. Beruncnuts: 1) myTh S, mpoiiaeHHbIi yacTuiei 3a nepsoie 10c,
2) Moaynb miepeMenieHust Ar 3a Toxe Bpems, 3) yckoperne gactuipl. OteeT: S=500M, Ar=500m,
a=10 m/c?.

3aganue 2.Koseco Bpaimaercss BOKPYr HEIOJIBM)KHON OCH TaK, YTO yroJl MOBOPOTA 3aBUCHUT OT
BPEMEHH 10 3aKOHY ¢=10+20-t—2-t>. Haiitn: 1) cpennee 3HaueHne yriioBoi CKOPOCTH (0) 32

MIPOMEXYTOK BpeMeHH OT 1=0 10 0CTaHOBKH; 2) YTII0BOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) moHOE YCKOPEHHE TOUKH, HaXoasIieics: Ha pacctosiaud 0,1M OT oCH BpalieHust 11t MOMEHTa
Bpemenn t=4 ¢. Otser: 10 pan/c; -4 pan/c?; 1,65 m/c?,

3ananue 3. [1o ropM30HTAIBHON MOBEPXHOCTH JIBMKETCA TEJIO MACCOM M=2 KI MOJ JEHCTBUEM
cunel F=8 H, mampasnenHoit mox yrnom a=60° x ropmsonty. Haiitm paccrosHHe, KOTOpOe
MPOIIJIO TEJO, €CIU €ro CKOPOCTh YBENWYMIAch ¢ 3 10 5 M/c, a KOA(PDUIIUESHT TPEHUS MEKIY
TEJIOM U MOBEPXHOCTHIO paBeH U=0,1.01BeT: 5,9 M.

3apnanme 4. Illap maccoit Mi=5 Kr ABWXETCS CO CKOpocThio Vi= 1 M/C W cTajgKkuBaeTcs C
MOKOSIIIUMCS IIapOM Maccoit Mp=2 kr. OrnpenenanTe CKOPOCTH MIApOB MOCIe yaapa. Y 1ap cuuTaTh
YOpYruM, IpsSMbIM U rieHTpanbHbM. OTBeT: 0,43 Mm/c, 1,43 M/c.

3ananue 5. YpaBHeHUE KOJICOAHUN TOUKH UMEET BUJI. x = A-cosaft+7) e A=0,02 M, 0=7 ¢l t

=0,2 c. OnpenenuTh MepuoJl, HaYaIbHYIO a3y KoJieOaHW TOUKH U €€ YCKOPEHHUE B MOMEHT
BpeMenu 1 c. OtBet: T=2 c; 00=0,2r pax; a =0,16 m/c?.
Konrpoabnas padora Ne 2 «Cratuctuyeckasi Gu3uka 1 TepMOAMHAMHUKA»

3aganue 1. Haiinute myist ra3000pa3HoOro azora TeMmnepaTtypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYJT
vi = 300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHHs (PYHKLUU pacrpeaesieHus

Maxcsemna f(V). Oteer: 1 MY, =Vi') _go0
4k In(V, /V,)

3aganue 2. VneanbHblil ABYXaTOMHBIN ra3 00beMOM 5 11 U JaBJICHHEM 10° TTa H30XOPUYECKU
Harpeiy, B pe3yibTaTe YEero CpeAHsisi KMHETUYECKash SHEPrus €ro MOJIEKYd YBEIUYHIACh OT
0,0796 5B no 0,0923 53B. Ha ckoJbKO Ipu 3TOM U3MEHUTHCS JaBiieHue raza? B ganpHeiiiem ras
M30TEPMHUUECKH PACIIMPUIN J0 HavambHOro naBieHus. Ompenenutre oObeM Ta3a B KOHIIE
npouecca. Oret: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganme 3. Omnpexenute Ko3(hEHUIMEHT TEIIONPOBOJAHOCTH A a30Ta, €Clu KOA(PPUIHUEHT
JTMHAMHYECKON BSI3KOCTH 1) JUISI HEro mpu Tex ke ycinoBusx paBeH 10 mxklla-c. OtBet: A=7,42
MBT/M K.



3apanme 4. 12 r a30Ta HaXoAATCS B 3aKpBITOM cocyne oObeMoM 2 1 npu temneparype 10°C.
Iocyie HarpeBaHus NaBJeHHE B cocyje cTano pasHo 10*Mm.pT.cT. Kakoe komuuecTBo Temia 6110
coobueHo raszy npu Harpesaaun? Otser: 4,1-10° JIx.
3aganme S. Cmemanu Bogy maccoit mi=5kr npu Temneparype T1=280 K ¢ Bomoii maccoit
m.=8kr npu temmeparype Tz =350 K. Haiitu: 1) Temneparypy 0 cmecu; 2) u3menenue AS
SHTpOIHH, Tpoucxoasuiee nmpu cmemuBanuu. Otset: 323 K; 0,3 x/[x/K.
KountpoJabHas padora Ne 3 «j1eKTpH4ecTBO U MATHETU3M))

3apanme 1. Dnexrtpuyeckoe moje co3gaHo AByms 3apsgamu (1=10 vKn um  (2=-20 #K,
HaxoasAIMMHKCs Ha pacctosuuu 0=20 cm apyr ot apyra. OnpeaeauTh HaNpsHKEHHOCTh IMOJIS B
TOYKE A, yJaJeHHOM OT IEepBOro 3apsna Ha paccrosHue =30 cMm u ot BTOporo Ha =50 cm.
Paccuurtate paboTy, KOTOpyH0 HEOOXOJWMO COBEPIIUTH, YTOOBI MEPEHECTH TOYCUHBIN 3apsi
0o=5-10"* K1 u3 Touky HaxoAsmuiics TocepeanHe MeK Iy 3apsaaaMu B Touky A.  Otset: 280B/m,
0,42 JTx.
3aganue 2. VMmeercs npenHazHayeHHbINM Ui M3MEpPEHUs pa3HOCTH moTeHimanoB o 30 B
BOJBTMETp compoTuBieHneM 2 KOw, koTtoporo paszneneHa Ha 150 pgemenmit. Kakoe
COTIPOTHBIICHWE HAJ0 B35ATh M KaK €ro BKJIIOYUTH, YTOOBI ITHM BOJBTMETPOM MOXKHO OBLIO
W3MEPUTH PA3HOCTh MOTEHIHUAIIOB /10 75 B? Kak n3MeHnTCs npyu 3TOM 1IeHa JIeJI€HUs BOJIbTMETpa?
Otset: 3 kOMm, 0,5 B/nen.
3aganue 3. Ilo npoBosiouHOI pamke uMeroniel popMy MpaBUIBLHOTO MIECTUYTOJIBHUKA, UJET TOK
cunoit 1=2 A. Tlpu 5TOM B LIEHTpEe pamMKu 00pa3yeTcs MarHUTHOE TOJI€ C HAMPSHKEHHOCThIO 33
A/m. HaiiTi [uIiHY IPOBOJIOKH, U3 KOTOPO# caenana pamka. Oteer: 1=0,2 m.
3ananue 4. [IpoBoasiias paMmka moMeIieHa B 0JJHOPOIHOE MarHUTHOE ToJie ¢ uHaykuuei B = 0,1
Tx. TITOCKOCTh PAMKH COCTABIIAET C HANpaBJIeHHeM MarHuTHoro nois yroa ¢ = 30°. ITnomams
pamkn S =20 cm?, conpotuBienne R = 0,1 OM. MarHuTHOE 10J1e PABHOMEPHO YMEHBIIAETCS JI0
Hyns 3a Bpemsa At=0,1 c. Onpenenure: a) cpenHee 3HaYEHUE 1.J1.C. MHIYKIIMHM, BO3HUKAIONIEH B
pamke; 0) cuiy HHAYKIMOHHOTO TOKAa; B) 3apsl], KOTOpBIM IpPOTEYET MO pamMKe 3a Bpems
ymenbIeHns nois. Oteer: 1 MB; 10 MA; 107 K.
3apanme 5. ConeHousl ¢ MHAYKTUBHOCTBhIO L=7 MI'H u akTuBHBIM comnpotuBicHHeM R=44 Om
MOAKIIOUMIN K HUCTOYHUKY TMOCTOSIHHOro HampsbkeHuss Up, a 3aTteM K TreHepaTopy
CUHYCOMIAJILHOTO HANpsDKEeHUs ¢ aeicTByromuM 3HaueHueM HampsbkeHust U,=Uo. [lpu xakoit
4acTOTe TeHepaTopa MOIIHOCTb, MOTpediisgieMas COJCHOUIOM, OyAeT B 5 pa3 MeHbIle, YeM B
nepBoM ciaydae? Oter: v=2 kl'11.

Kontpoabnas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha mytu ogHOrO U3 UHTEpGEPUPYIOMUX JTydei moMelanach TOHKas
CTEKJISTHHAS IJIACTUHKA, BCJIC/ICTBUE YETO LIEHTpabHasl CBETJIAs 10JI0Ca CMEIIanach B MOJIOKEHHUE
MEPBOHAYAILHO 3aHATOE MATOW CBETJION MOJIOCOM(HE cuuTas LeHTpaipHOi). Jlyd mamaer Ha
MJIACTUHKY NeprneHauKysipHo. [lokasaTens npenomuenus miactuHku N=1,5. J[nmuHa BoJIHEI cBeTa
A=6-10" m. Kakosa tommumHa rmactuaku? OTBET: 6 MKM.

3apanme 2. benblid cBET nagaeT HOPMaJIbHO Ha OBEPXHOCTh CTEKJISTHHOM TUIACTUHKYU TOJILIUHOMN
d=0,4 mMxM, HaxosIIelcs B Bo3ayxe. [Tokazarens mpemoMieHus crekna Ne=1,5. Onpeaenure: a)
T€OMETPHYECKYI0 M ONTHYECKYI0 PA3HOCTh XOJa WHTEp(PEepUpPYIOMHUX JTyd4eld B MPOXOSIIEM
cBeTe, 0) ATUHBI BOJIH, HHTEHCUBHOCTh KOTOPBIX OCNAOISETCS MOCIe MPOX0XKACHUS TUIACTUHKU.
Cuutath, 4TO BUAMMAS YacTh CHEKTpa JEXKUT B UHTEpBase AnuH BoJH ot 0,4 1o 0,7 mkm. OTBeT:
0,8 mxmMm; 1,2 mxMm; 0,48 MKM.



3ananme 3. Ha nudpakunoHHyIO pemieTky HOpMalIbHO MajgaeT Mydok cBera. KpacHas nuHHS C
JMMHON BOJHBI A=630 HM BHIHA B CHEKTpe TpeThero mnopsaka mox yriom ¢=71°. Kakas
CIEKTpaJibHAs JTUHHS BHHA IOJl 3TUM K€ YIJIOM B CIIEKTpe 4eTBepToro mnopsnaka? Yemy paBHa
nocTosiHHas pemeTku? CKOJIBKO BCEr0 KPaCHbIX MAKCUMYMOB AaeT 3Ta peuietka? Oteet: 473 HM;
2 MKM, 7.
3ananme 4. JlBa monspu3aTopa PACIOJOXKEHBI TaK, YTO YroJl MEXKAY HX IUIOCKOCTIMHU
nporyckanus pased  25°. Ompenenuth, BO CKOIBKO pa3 yMEHBIINTCS HHTEHCHBHOCTb
€CTECTBCHHOT'O CBETa IPH MPOXOXKICHHUH: 1) depe3 oauH (TEpBHIN) mossipu3arop, 2) yepe3 oda
nossipuzaropa. Koag¢uuuent nornomenus csera B nossipuzarope paseH 0,08. Otser: 2,17;
2,88.
3aganue 5. Kakas nons sHepruu (oTOHa U3pacxoj0BaHa Ha pabOTy BbIPbIBAHUS 3JIEKTPOHA, €CIIH
KpacHas rpanuna Qoroadpdexkra 307 HM W MaKCUMalbHas KUHETHYECKash DSHEPTUs
¢oToanexkrpoHos 1 3B? Otser: 0,8.

KonTtpoabHnas padora Ne 5 «KKBanToBasi puznka»

3apanue 1. YUepnoe teno mmeer temnepatypy 3 kK. Ilpu oxmaxkaeHuu Tena IJMHA BOJIHBI,

MPUXOAAIIASACA Ha MAaKCUMYM HU3Jy4aTeIbHOM CHOCOOHOCTH, U3MEHMIIach Ha 8 MKM. J[o Kakoi

TeMmrneparypsl oxaagmiock Teno? Oreer: 323K.

3aganue 2. DnexTpoH obinagaer kuHeTuueckoil sHeprueit 30 sB. Onpenenuts neOpoNIeBCKyIO

JUTMHY BOJIHBI AJICKTPOHA. BO CKONBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CITH KMHETHYECKas

sHeprusa ymenbiutcea Ha 20%? Otser: 2,2 101%; 1,12.

3ananme 3. Ilpu ABMKEHUM YaCTHIIBI BJOJH OCH X CKOPOCTh €€ MOXKET OBITh OIpejelieHa ¢

TOyHOCTBIO (ommOKkoi) no 1 cm/c. Haiitm HeompemeneHHOCTh KOOPAMHATHI, €CJIM YaCTUIICH

sBisercs: 1) ameKTpoH, 2) apodunka maccoii 0,1r. Oteer: 0,01Mm; 10728m.

3ananmne 4. Yactuia HaxoauTCs B OECKOHEYHO TIyOOKOW OJHOMEPHOM MOTEHITMAIBLHON HMes

MUHUMAaJbHYIO 3Hepruio. KakoBa BeposITHOCTh OOHAPY)KEHUS YaCTULIBI B CPEHEHN TPeTH sIMbI?

Otser: 0,609.

3apanme 5. OnpenenuTs JJIMHY BOJHBI, COOTBETCTBYIONIYIO TPEThel JTMHUHU cepur baabMmepa: 1)

B cniekTpe uznydenuu Bojopoaa, 2) B criektpe uznydenus nona reaust. Oreet: 434um, 1090M.
KonTpoabHasi padora Ne 6 «@usuka sigpa v 3J1eMeHTAPHbIX YaCTHID»

3apanme 1. IlepBoHavanbHas Macca W30TONa MPHAHMsA . Ir paBHa M = 5 T, mepuon

noxypacnazaa 75 cyrok. Onpenenure, CKOJIbKO JIep pacnaaercs 3a 1 cekyHay B 3TOM Ipenapare.
CKoJIbKO aTOMOB 3TOro mpemnaparta octaHercss yepe3 30 CyTOK U BO CKOJIBKO pa3 HW3MEHUTCS
aKTUBHOCTbH IIpenaparta 3a 31o Bpemsi? Oteer: 1,67: 10%%; 1,2-10%%; 1,32.
3aganue 2. fAnpo Oepunus-7 f-pannoaktuBHo o cxeme K-3axBara. 3anucats peaknuio. Kakue
YacTHUIIbl IPU 3TOM 00pa30BaIiCh?
3ananme 3. HeiitpuHHOe M3iTydeHHE 3BE3]Ibl MOXKET BO3HUKHYThH 3a CUET OOBEAMHEHHS JBYX
IIPOTOHOB C 0Opa3oBaHUEM JeHTOHa. 3anuiuTe peakuuto. Kakue yactuipl emie oOpa3yrorcs B
3TOH peakuuu?
3aganue 4. Haiitu sHepruro cBs3u sA1pa, KOTOPOE UMEET OJUHAKOBOE YHCIIO NMPOTOHOB U
HEHUTPOHOB U paJinyc, B MOJITOPA pa3a MEHbIINN paguyca sapa “Al. OtBeT: °Be, 56, 5 MaB.
3apanue 5. 13 mepBoHauanbHO CBOOOJHBIX NMPOTOHOB M HEUTPOHOB OOpaszyercs spo
yraepoaa-12. Kakas sHeprust Ipy TOM BBIAEISAETCA, Kak OHA Ha3bIBaeTcst? Eciau cuHTe3upoBaTh
TakuM oOpazoMm | T yriaepojaa, TO CKOJBKO BCEro BBIACTUTCS HpuU 3ToM sHeprun? Kakomy
KOJIMYecTBY He(TH 3Ta sHeprus s3xkBuBaneHTHa? OTBeT: 92,4 M»1B; 740 I'Ixk; 16 T.



BueaymuropHas caMmocTosTelIbHas paboTra oOydaromuxcs BKIOYAaeT B cels: MmpopaboTKy
JEKIIMOHHOTO MaTepHaja, M3y4eHUEe JUTEepaTypbl IO COOTBETCTBYIOLIEMY pa3feny; pelIeHHe
WHIUBUAYAIBHBIX JIOMAllHUX 3a/1a4d, TOJrOTOBKY K BBIMOJHEHUIO JIAOOpaTOPHBIX PadOT,
MOATOTOBKY K OTYETY 10 TaOOPaTOPHBIM paboTaM, MOATOTOBKY K CEMUHAPAM.

Ilpumepnuie unoueudyanvuuvie domauwinue 3adanusn (U/]3)

33}13'{3 Ne 1 «KKunemaruka MNOCTYNNaTeJIbHOI0 1 BPpAaaTCJIbHOI0 ABMKCHUSI»

Touka JBUKETCA MO OKPYKHOCTH PaauycoM 4 M 10 3akoHy S = A+ Bt, rie S — POV ICHHBIN
myTh, A=8 M, B=2 m/c?, t- Bpems. OnpeienuTh, B KaKoil MOMEHT BPEMEHH HOPMAIbHOE YCKOPEHHE
paBHO 2 M/c?. HalfTH CKOpOCTb, TAHTEHIMATBHOE M TOJTHOE YCKOPEHHE TOYKH B 9TOT MOMEHT
BpEMEHH

3agaua Ne 2 «/luHaAMUKA MOCTYNATEIbHOTO IBHKEHHD)

Ha 0601 maxoBuka nuamerpom 60cM HaMOTaH IIHYP, K KOHILY KOTOPOTO MPUBS3aH IPy3 ¢ MacCcon
2 kr. OmpeaenuTb MOMEHT HWHEPIMM MaxOBHKa, €CIM OH BpaIlasiCh PaBHOYCKOPEHHO MO
JCHCTBUEM T'py3a, 3a Bpems t=3C nmpuoOpen yriioByr CKOpocTh 9 pajy/c.

3apaua Ne 3 «/luHaAaMHUKa BpalIaTeJ bHOIO ABHIKEHH»

Ha Ban B Buie ruHIpa ¢ TOPU30HTAIBHOM OCHIO BpallleHUss HAMOTaHa HEBECOMasi HUTh, K KOHITY
ee mpukpervieH rpy3. Kakyio yriioByro CkopocTh OyneT MMETh Bajll CIyCTs 2C TIOCJIE€ Hadaja
JBH>KEHUS Tpy3a, eciii Macca Bana 4 kr, ero paauyc 20 cm, macca rpy3a 0,2 Kr, J1eHCTBUEM CHUIT
TPEHUS Ha JBWKYIIHECS TeJla MOKHO MpeHeOpeyb

3anaya Ne 4 «3aKoHBI COXpaHEHUS] B MEXaAHUKE»

JIBa ManbIX 1o pazMepy rpysa Mmaccamu Mi=10 kr u Mp=15 Kr NoABEIIEHbI Ha HUTSIX OJUHAKOBOM
JUTHHBI L=2 M B 0IHO¥ TOYKE M CONPUKACAIOTCS MEX Ay COO0H. MeHbIuii Tpy3 OB OTKJIIOHEH Ha
yron 0=60° u ormymeH. Ompenennte BHICOTY, HAa KOTOPYIO MOJHHMYTCS 006a Ipy3a IOCTe
a0COJIIOTHO HEYNPYroro yaapa

3agaua Ne 5 «MexaHn4yecKkue KoJe0anusa»

[Tepuon 3aTyxaromux kosiebanuii paBeH T = 4c¢, morapuMUYECKU JeKPEMEHT 3aTtyxaHus 1,6;
HavyanbHas ¢aza paBHa (0. CMmemenne Touku B MOMeHT T/4 paBHo 4,5 cm. Hanmcarp ypaBHeHHE
KoJieOaHui U MOCTPOUTH rpaduK B Ipeesiax TpEX NeproI0B

3agaua Ne 6 « PeJIAITHBHCTCKAS MEXaHUKA»

B naboparopHoii cucteme oTcueTa OJHA U3 JBYX OJMHAKOBBIX YAaCTHUI[ C Maccoi Mo MOKOUTCH,
npyras IBHXKeTcsl co ckopocThio V=0,8¢ mo HampaBieHUI0 K moKkosieics yactuie. Onpenenure
PENATUBUCTCKYIO MAacCy MABWXKYIIEHCS dYacTUIBI B JIa0OpaTOPHOW CHCTEeME OTcueTa H ee
KMHETUYECKYIO SHEPTUIO

3agaua Ne 7 «kMKT. Cratucruueckasi puznka

B cocyne o6pemom 20 1 HaXOAWUTCS CMECh BOJOpPOJA W Telus Moj AaBieHueM 2 atMm. OOmias
Macca cMecH S T. M3BecTHO, YTO cpefHsisi KWHETHYECKasi SHEPrusl MOCTYyNaTeIbHOTO ABUKEHUS
MoJieKys cMecH ra3oB paBHa 0,038 3B. Bo ckoibpko pa3 OTIMYaOTCS MAacChl BOJOPO/Ia U TS B
cmecu?

3apaua Ne 8 «MpeanbHblil ra3»

3 MOJIs a30Ta MIOTHOCTBIO p=1,25Kr/M> H30XOPHO HArpeNHt TaK, UTO €ro JaBJIeHHE H3MEHHIACH C
1,1-10° Mla nmo 1,6:10°TIa, a 3arem n300apHO CKallM [0 TIEPBOHAYAIBLHOW TEeMIEpaTyphl.
Omnpenenure TeMrepaTypsl B KaKJIOM U3 TPEX OMHCAHHBIX COCTOSHUM W KOHEYHBIA 00bhEeM Tasa.
N3o06pasuTte rpaduxu 3TUX mnpoueccoB B koopauHatax P-T

3agaya Ne 9 «IlepBoe Ha4a 10 TEPMOANHAMHUKID)



B pesynbprare uzorepMuueckoro pacudpenus azora maccoi m=0.2xkropu temneparype T=280 K
o0beM ero ysenuumBaercs B 2 pasza. Ompexenuts: 1) paGoTy A, COBEpIICHHYIO Ta3oM IpH
pacmpenun; 2) usmMenenrne AU BHyTpeHHEH 3Hepruu; 3) KOJMYECTBO TEIUIOTH Q, MOJydeHHOe
razom

3agaua Ne 10 «Bropoe Ha4a/10 TepMOIMHAMMKI»

Kycok npna maccoit m =200r, B3sTI# pu Temneparype {1 = -10C°, 611 HarpeT 10 TemMIeparypsl
to =0C° u pacruraBiieH, mocie 4ero oOpa3oBaBIIascs BoJa ObUTa HArpera 0 TeMIepaTypsl 3 =
10C°. Omnpenenuth u3MeHEHUE AS SHTPOTIUH B XOJI€ YKa3aHHBIX MPOIIECCOB.

3agaua Ne 11 «DuiekTpocTarnka»

Dnektpuyeckoe mojie coznano ayms 3apsaamu (1=10 vKn u 02=-20 uKn, naxonsmmmucs Ha
paccrosiaiu d=20 cM pyr oT npyra. OnpeaenuTh HanpPsHKEHHOCTD MOJIS B TOYKE A, yIaJICHHOH OT
IepBoro 3apsiaa Ha paccrosinue 1=30 cMm u oT Broporo Ha =50 cm. Paccunrats paboTy, KOTOpYIO
HEOOXOUMO COBEPIIMTh, 4YTOOBI IIEPEHECTH TOYEUHbIA 3apam Qo=5-10* Ki u3 Touku
HaxOJAIINNCS MOCEPEANHE MEXKTY 3apsaMH B TOUKY A.

3agaua Ne 12 «IlocToOSsHHBII 2JIeKTPHYECKUH TOK»

Ha puc. 3.1. &2=1,0 B, €2=2,0 B, €=3,0 B, r1=1,0 Owm, r>=0,5 Owm, rs=1/3 Om, R1=1,0 Om, R3=1/3
Om. Omnpenenure: 1) cunbl Toka BO BCeX ydacTKaxX LENu; 2) TEIJIOBYIO MOIIHOCTb, KOTOpas
BBIJICIISIETCS] HA COTPOTHBIICHUH Ra.

T

3,73
R.E €2, 72

Rz

nr 371

3apaua Ne 13 «DuekTpoMarHeTusm»

[Io nByM OECKOHEYHO [UIMHHBIM MPSIMBIM MapayieIbHBIM MPOBOJAM, HAXOIAMIMMCS Ha
paccrostuuu R=10,0 cm apyr oT npyra B Bakyyme, TekyT TokH 11=20,0 A u 1,=30,0 A oquHakoBOTO
HarpaBiieHusa. OmnpenenuTte MarHUTHYK) MHAYKUUIO 1oJisi B, cozmaBaeMoro Tokamu B TOYKaXx,
JeKAIUX Ha TPSIMOHM, COEAMHSIOMMUX 00a mpoBoza, eciu: 1) Touka C JEXKHUT HA PACCTOSHUU
ri=2,0 cMm JieBee JeBOro mpoBoja; 2) Touka [ nexut Ha paccTtosHuU =3,0 CM mpaBee MpaBoOro
mpoBofa; 3) Touka G nexut Ha pacctossHUM 3=4,0 cM mpaBee JIEBOro MpoBOa.

3agaua Ne 14 «uiekTpoMarHeTusm»

DneKTpoH, yckopeHHbIH HampsbkeHneM U=200 B, Brnetaer B OJHOpPOJHOE MAarHMUTHOE IOJIE C
unaykiueit B=0,7-10% Tn nepneHauKyIsSpHO CHIOBBIM JIMHUAM. HaiiTH paamyc OKpyKHOCTH,
10 KOTOPOH JIBMIKETCSI 3JIEKTPOH B MAarHUTHOM IoJie M mepuoJ ero Bpamenus. Oteetr: R=0,68 wm;
T=5,110"c.

3agaya Ne 15 «DuIeKTpOMarHuTHasi HHAYKIUSD

[TpoBoasIMiA MIOCKUN KOHTYp, UMEIOLINI popMy OKpykHOCTH paauyca I' = 0,05 M momereH B
OJIHOPOJHOE MAarHUTHOE MOJIE TaK, YTO JIMHUM MAarHUTHOM HWHIYKIHMH TIOJS HalpaBJICHbI
NEPIEHANKYIIIPHO IUIOCKOCTH KOoHTypa. ComporuBieHue koHTypa R = 5 Om. MaruutHas
WHAYKIMS MeHsieTcs mo 3akoHy B = kt, rme kK = 0,2 Tn/c. Onpenenute: a) 3.1.C. HHAYKIIHH,
BO3HUKAIOIIYIO B TOM KOHTYpe; 0) CHIIy HHAYKLIIMOHHOTO TOKa; B) 3apsiJl, KOTOPBIHM MPOTEYEeT 1O
KOHTYpY 3a IIEpPBBIE€ 5 CEKYH]] U3MEHEHUS MOJI.

3agaya Ne 16 «MIHTepdepeHnusi cBeTa 0T TOYEYHbIX HCTOYHUKOB)



B onpite FOHra Ha myTH 0HOTO U3 MHTEPHEPUPYIOIIUX JTyUdel MoMeNanach TOHKask CTEKJISTHHAS
IJJACTUHKA, BCIEACTBUE 4YEro LEHTpaJbHAs CBETNas I10JI0Ca CMEIaJach B IIOJIOXKEHUE
MEePBOHAYAIBHO 3aHATOE MATON CBETJIONW MoJiocoM(He cuuTas LeHTpasibHoM). Jlyu magaer Ha
IUIACTUHKY nNepneHauKymsipHo. [lokazarens npenomsieHuss ImiiacTuHku N=1,5.  Jlnuna
BONHBIA=6-10" M. KaxoBa To/IMHA MIacTHHKA?

3agaua Ne 17 «MHTepdepeHnusi cBeTa B TOHKHX IJIEHKAX»

[TnockomapaimienbHas CTEKJIsSHHAS ILIaCTUHKA ToimuHOW O=1,2 MKM © ¢ moKa3zarejaem
npesoMiIeHus Ner=1,5 momMeniena Mexay JByMsl CpejaMH ¢ TIOKa3aTeNsIMU MPEIOMIIEHHs Ny U Na.
Cger ¢ yuHOM BOHBI A=0,6 MKM NajgaeT HOpMajbHO Ha IUIACTUHKY. ONpeaesnTe OnTUYECKYIO
Pa3HOCTh XOJ@ BOJH, OTPAXKEHHBIX OT BEPXHEH M HW)KHEM IOBEPXHOCTEH IUTACTHHKU H
OTIpEIeNINTE, YCUJIEHUE WINW OCllablieHue MHTEHCUBHOCTH NMPOMCXOJIUT MpU MHTEp(EpeHINH B
CIIeNYIONIUX CIyqasix: a) N1<n<ny; 6) ni<n>n;

3agaua Ne 18 «/Iuppaxuus @penesns»

Haiimure paguycsl mepBbIXx Tpex 30H DpeHenss Uid IUIOCKOW BOJHBI, €CIM PAacCTOSTHUE OT
BOJTHOBOU MOBEPXHOCTH /10 TOUKH HaOmtoaeHus1 1 M. J{mHa BostHbl A=500 HM.

3apaua Ne 19 «ludppakuus @paynrodepar»

Haiitn HanOonpmnii mopsIoK crieKTpa sl JKeITOM JIMHUU HATpHs C AJIUHOU BOJHBI A=589 HM,
€CITH MOCTOSIHHAS TUu(pakinoHHo# perrerkn d=2 MkM. CKOJBKO BCEr0 MaKCHMyMOB JIacT 3Ta
pemetka? [Tog kakum yriiom ¢ HaOIIOIaeTCS MOCTIETHIN MaKCUMYM ?

3apaua Ne 20 «Ilonsspu3anus cBeTay

VYT0M MeX/y IIIOCKOCTAMH MPOIyCKaHHs JABYX MOJNspu3aTopoB paseH 50°. EcTecTBEHHEIH CBET,
MPOXOJi 4epe3 TaKylo cuctemy, ociabnsgercs B 8 pa3. IIpeneOperas morepsiMu cBeTa Ipu
OTpa)Xe€HUHU, ONPEACTUTh KOd(PPHUIIMEHT NOTJIONICHNUS CBETa B MOJIIPU3aTOpax

3agaua Ne 21 «@oro3ppexr»

OnpenenuTh HAUMEHBITUN 3aeP)KUBAIOIIMA TIOTEHIIMAN, HEOOXOJAMMBIM NJIsl TPEKpaIieHus
SMUCCHH C TIOBEPXHOCTH (POTOKATO/Ia, €CIIM OH OCBEILAETCS U3yYeHHEM C JAIuHOM BoaHbl 0,4
MKM, a KpacHasi I'paHuLa JUis MaTepuaia karojaa pasHa 0,67 Mkm

3agaua Ne 22 «TensioBoe u3jiydeHue»

Uepnoe teno Harpenu ot temmepaTypsl 600K no 2400K. Bo ckonbko pa3 yBenmuuuiach oomias
TEIUIOBasi JHEprus, wusinydaemMas TteiaomM? Ha CKoabko uW3MEHWIACh JUIMHA  BOJIHBI,
COOTBETCTBYIOIIAS] MAKCUMYMY 3HEPIUU U3JIyYE€HUS U CIEKTPAIbHBIM COCTAB U3JTy4YEeHHUs ?
3apaua Ne 23 «Ippexr Komnrona»

doton ¢ sHepruedd 1 M»dB paccesuics Ha CBOOOJHOM TOKOMBIIEMCS diiekTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AIIEKTPOHA OT/Ia4yH, €CJIU B Pe3yJIbTaTe pacCesHus ATUHA BOJIHBI (POTOHA
n3MeHunace Ha 25%

3amaua Ne 24 «91eMeHTHI KBAHTOBOH MEeXaHHKH

[Ipn ABMXKEHMM YaCTHIIBI BJOJBH OCH X CKOPOCTh €€ MOXET OBITh ONpeelieHa ¢ TOYHOCTHIO

(ommOkoif) 1o 1 cm/c. HaliTn HeonpeaeneHHOCTh KOOPAWHATHI, €CIIU YacThlel sBisercs: 1)

3NIEKTPOH, 2) 1podbuHka maccoii 0,1r

3agaya Ne 25 «YacTuna B NOTEHIHAJIbHON AMe»

CoOcTBeHHas (DyHKIHS, ONMMCBHIBAIONIAS COCTOSHHME MHUKPOYACTHUIBI B OECKOHEYHO TIITyOOKOM
w.(x) = Csin 2 x

MOTEHIMAJIBHON sIME IMPUHON {, UMEET BUJ | Vicnionb3yst ycinoBusi HOPMUPOBKH,

ONpeAenuTs NOoCTOsIHHYIO C.

3agaya Ne 26 «ATom no teopun bopa»

Bbruncnute pagnychl epBBIX TPEX OPOUT JIEKTPOHA B aTOME BOJOPOAA



3agaua Ne 27 «M31yyeHue aroma»
Haiitu HanOomnbIIyl0 M HAaUMEHBIIYIO JUIMHBI BOJH cepud [lamieHa B creKkTpe W3IydeHUs
BoJI0pojia. CpaBHUTH MOJIy4YEHHBIE 3HAUEHUS C JUIMHAMHU BOJIH BUJTUMOTO HU3JIy4EHUS

3anaua Ne 28 «PaguoakTHBHOCTH»
192
[TepBoHauyanbpHas Macca U30TOIA UpUIUA '’ paBHAa M = 5 r, nepuo ] nojypacnaga 75 CyTOK.

Omnpenenure, CKOJBKO sA/IEep pacnaaercs 3a 1 cekyHay B 3ToM npemnapare. CKOJIBKO aTOMOB 3TOTO
npenapata octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS akTUBHOCTD Iperapara 3a 3To
Bpems?

3agaua Ne 29 «3aKoHBbI cOXpaHEeHHS B S1ICPHBIX PeaKIUsIX))

B nientpe cosiHIa MpoTEKaeT TepMOsIEpHas peakiusi CUHTE3a Iesus U3 BOJA0poa, B KOTOPOH U3
YeThIpeX IPOTOHOB 06pasyercs axpo He* u 1Ba nosutpona. 3anummTe 3Ty peakuuio. Kakue eme
YyacTULIbI 00pa3yroTcs B HEW?

3agaua Ne 30 «JHeprus B si/iepHbIX peaKIUsIX»

Kaxoe xomrdectBo U?®® «BBIropaeT» 3a roji B AIEPHOM PEAKTOPE C EKTPHUECKOH MOITHOCTEIO 1
I'Bt u k.a. 38%? CuutaTh, 4TO pacnaj sijep ypaHa HoJ AEUCTBUEM TEIUIOBBIX HEHTPOHOB
MPUBOJUT K 00pa30BaHMIO U30TONIOB KCEHOHA- 141, cTpoHIUA-92 1 TpeX BTOPUYHBIX HEUTPOHOB.
Ilepeuensy nabopamophvix padbom

No 1 «ITpuMeHeHne 3aKOHOB COXpaHEHHUS AJIsl ONPEETIECHUS] CKOPOCTH TOJIETA MY

Ne 4 «MccnenoBanue BpalaTesbHOTO JBHKEHHUSI TBEPAOTO TeJla BOKPYT HETIOABUKHON OCH»

Neo 5 «Omnpenenenne XapakTEPUCTHK 3aTyXalOMUX KOJIeOaHM (GU3NIECKOTO MasiTHUKA»

No 11 «M3y4yeHune cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

No 14 «Omnpenenenue nmokazaresnst anuadatel MmetogoM Kiemana u Jlezopmay

No 21 «MccnepoBanne 3JI€KTPOCTATUYECKOTO TIOJISI C TOMOIIIBIO 30HAa)

No 24 «Pacumimpenue npenena U3MEpeHHsl aMIIepMETPa MOCTOSIHHOTO TOKay

No 28  «Ompenenenve  MHAYKTUBHOCTM  KAaTyIIKM WM MAarHdTHOM  MPOHMIIAEMOCTHU
(beppOMarHuTHOTO TeJa»

Ne 32 «Ompenenenue paauyca KpUBU3HBI JIMH3BI U TOJIOCHI MPOIYCKaHUS CBETO(UIBTpa C
noMo1bio Kojen Herotona»

No 34 «Onpenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTUK JUPPAKITUOHHOMN PEIISTKI

Ne 35 «Onpenenenre KOHLIEHTPALUU pacTBOPOB caxapa U MOCTOSIHHOM BpallleHUs

Ne 36 «CHsaTHe BOJBTAMIEPHBIX XapaKTEPUCTHUK (POTOIEMEHTAa U OIMpeeNieHUe €ro
YyBCTBUTEIBbHOCTH

Ne 41 «MccnenoBanue Bo30yKI€HUSI aTOMOB Ta3a

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YMCEN BO30YKIEHHBIX COCTOSIHUN aToMa BOJIOPOAa»

[=)

51 «M3y4yeHne 3aKOHOMEPHOCTEN a-pacmaiay
53 «OmnpeneneHue MaKCUMalbHOW SHEPrUU [-4acTUIl M UACHTU(DUKAIMS PaAUOAKTHBHBIX
MpemnapaToBy

7 7

Hepeuenb 60NPOCOB K CeMURAPCKUM 3AHAMUAM

Cemunap Ne 1 "KuneMaTnka 1 JMHAMHMKA OCTYNATEIbHOI0 H BPAIATEIbHOIO
IBICKeHHH"

1. Mexanundeckoe nBmxeHne. Cucrema orcuéra. MarepuanabHas TOUKa.
2. OCHOBHBIE KMHEMATUYECKUE XapAKTEPUCTUKU: NEpeMeIleHue, MyTb, CKOPOCTb, YCKOPEHHE:
M0JIHOE, HOpMaJIbHOE, TaHreHIMaIbHOe. KiaccudukanusaBmkeHuit.
3. TocrynatensHoe nBmxenue. Llentp macc. BpamartensHoe ABHKEHHE.
4. OCHOBHBIE KMHEMAaTHYECKHE XapPaKTEPUCTUKU BPAIIATEIbHOTO ABMKEHHS: Yroj MOBOPOTa,
YIJII0BO€ IEPEMELIEHHE, YIIIOBBIE CKOPOCTh U YCKOPEHHUE.



5. CBsA3p MEXKIy JMHEWHBIMH W YIJOBBIMU XapaKTEPUCTUKU JBWXeHUsA. PaBHOMepHOe U
paBHOTIEpEMEHHOE BpalaTeibHOe IBWKCHHS. [lOHATHE COCTOSHUS (DU3MUECKON CHUCTEMBI U
ypaBHEHUS JTBUKEHUSL.

6. JluHaMHUYeCKHEe XapaKTEePUCTUKH: CUJIa , CUJIOBOE MOJIE, Macca, UMITYJIbC.

7. 3axonsl HeroToHa.

8. JluHamudecKre XapaKTepPHCTUKH BPANIaTeILHOTO IBWKCHHS: MOMEHT CHJIBI OTHOCHTEIIBHO
0CH, MOMEHT nHepiu. OCHOBHOM 3aKOH IMHAMUKH BPAIATEIbHOTO JBUKEHUS.

Cemunap Ne 2 "3akoHcoxpaneHus'
1. 3aKoH coXpaHEHUS UMITYJIbCa, YCIOBHSI €I0 BBIIOJIHEHHUS.
2. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA, YCIOBHS €T0 BBIITOJHEHHS.
3. PaboTa, momHOCTh. PaboTa TrpaBHTAlMOHHOW CHJIBI, KOHCEpPBaTHBHBIE CHibl. Pabora
pesynbpTUpyrome cwibl. KuHernueckas »HEprusi, TeopeMa 00 H3MEHEHHM KWHETUYECKOU
SHEpruu.
4. 3aKoH COXpaHEHUS MOJHOW MEXaHUYECKOW SHEPTUuH, YCJIOBHS €0 BBIIOJIHEHUS.

5. CoynapeHue AByX Tel.
6. CBs3b 3aKOHOB COXPAaHEHUS CO CBOMCTBAMH MPOCTPAHCTBA M BPEMEHH.

Cemunap Ne 3 "Kosne6anusi u BoJTHBI"
1. ®usnveckuii ¥ MaTeMaTHIECKUUMAsI THUKH.
2. TapMoHHMUECKHE, cBOOO/IHEIE, BBIHYK/ICHHBIE u 3aTyXaroume KoJieOaHus:
muddepeHnnanbable, TpauKu, XapaKTePUCTUKH.
3. SIBnenwue pe3oHaHca u ero pusnueckas npupoaa. [Ipumepsi.
4. Bonna. Bumsl BosH. Mexanu3m 00pa3oBaHUsl MEXaHHYECKHX BOJIH.
5. 3BykoBas BojHa. MexaHnu3m oOpa30BaHMs 3ByKa B raszax.
BonHoBoeypaBHeHUE.
Crostuast BoiiHa. Mexanu3m oOpa3oBaHus. Y paBHEHUE CTOSYCH BOJIHEI.

No

Cemunap Ne 4" CraTucTuyeckue MeTo/Abl ONIMCAHUS MaKpocucTem'
BeposiTHOCTH NOSABIEHUS TUCKPETHON U HEMIPEPHIBHOM CITy4YaiHBIX BEJITMYMH.
OyYHKIMS paclpeeieHusl BEPOSITHOCTEH. Y CIIOBUE HOPMHUPOBKH.
Cpennee u HanboJIee BEPOSATHOE 3HAYCHHE CITyYaliHOW BEIMYUHBI.
Craructuueckue MeToibl. OCHOBHBIC MTOJI0KEHUS CTATUCTUYECKON (PU3UKH.
Pacnpenenenne Makcseina, ['aycca, bonbimana.

Cemunap Ne 5 "TepmoanHamMu4eckre MeTOAbI ONIMCAHUA MaKpocucrem'
YpaBHEHUECOCTOSIHUSANICATIBHOTOra3a.
Pacrnipenenenue sHepruu 1o creneHs M cBo00bl. CpeaHsIsIIHEPTUIMOIICKYJIBI.
TennoemkocTs. MonsipHas U yAelibHas TEIUIOEMKOCTU. Y paBHeHHeMaiiepa.
BuyTpenHsis sHeprust kKak pyHKIUs COCTOSIHUSA cUCTeMbl. PaboTakakpyHKIUAIpoIiecca.
[TepBoenayanoTepMoAMHAMUKH.
W3omponieccel:  M30TEPMHUYECKU, H30XOPHUECKUN, HW300apudeckuil, anamabaTuyecKui,
MOJUTPONTUYECKUMN.
7. Durpomnusa. CBOKHCTBA SHTPONHUU W30JIUPOBAHHON CHCTEMBI.
8. BTopoii3akoHTepMOIMHAMUKH.
9. Hukn Kapuo. K.n.a. ukia Kapho.
Cemunap Ne 6''JduiekrpocTatudeckoenose'

oo PE

cuarwnE

DneKTpocTaTHIECKOE NoJIe. DIEKTpUIecKuil 3apsaa. 3akoH Kynona.
HanpspkeHHOCTB 31eKTpocTaThuecKkoro noJs. [lpunnun cynepno3unuy.

IToToxBekropa £ . Teopemal aycca.
[ToTeHIMaTBHOCTD AIEKTPOCTATUYECKOTO MOJIsL. Teopema 0 HUPKYIISILIH.
CBs13p MEX1y HAIIPSKEHHOCTBIO U TIOTEHIUAJIOM.

okrw dE



6. ['eomerpuueckoe onucanue mosist. CHIOBBIC JIMHUU. DKBUNOTEHIIUAIBHBICTIOBEPXHOCTH.
Cemunap Ne 7"Ilocrosinubiii TOK. Llenu mocrosinnoro Toka'

Onexrpuueckuil Tok. [IMOTHOCT TOKa. YpaBHEHNE HENPEPBIBHOCTH.
3axoH Oma Juig OJHOPOJAHOIO y4acTKa LIEMH.
ConportuBnenuenpoBogauka. CoeTMHEHNECOTTPOTUBICHUH.

3akon Oma Jy1st HeoTHOpoJHOTO yyacTka tenu. Ctoponuuecuisl. DJ(C.
[IpaBunaKupxroda.

. MomrHocTts ToKa. 3akoH JIxoyins-Jlenna.

CeMHHap Ne 8"MarnuTHoe noJjie. JJIeKTPOMarHuTHasi HHAYKIus'"

oakwnE

1. VcToyHuKM MarHUTHOrO MOJjs. MarHUTHOE TOJe JBHWXKYLIErocs 3apsia U MPOBOJHHKA C
TokoM. 3akonbuo-Cagapa.

2. TloToK W HMPKYISIIKS BEKTOpa MHAYKIIMU MarHUTHOTO Tost. Teopema ["aycca u Teopema o
LHUPKYISUH.

3. Cumna Jlopenna. [IprkeHne 3apspkeHHON YaCTHIIBI B MAarHUTHOM TIOJIE.

4. CunaAmmnepa.

5. 3akoH snekTpomarauTHOM uHAYKIHu dapanes. [Ipasumno Jlenma.

6. BuxpeBoeanieKTpudecKoernole.

7. SIBnennecamounaykuuu. UHayktuBHOCTh. COJIEHOU.

Cemunap Ne 9" Unrepdepennus u nudpaxuus cpera'’’

1. DACKTPOMArHUTHBICBOJIHBI.

2. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. Untepdepennius cBeTa OT IBYX HCTOYHUKOB.

4. VnTepdepeHnns cBeTa OT II0OCKOTaPAIIICTbHOM IJIAaCTUHKH.

5. UnTtepdepentus cBeTa OT MIaCTHHKH repeMeHHo# Tommuabl. KonemaHproToHa.

6. I[IpumeneHnenHTEPPEPECHITNUCBETA.

7. SABnenne mudpakuun. OcoGeHHOCTh Audpakiuu cBeToBBIX BOJH. udpakuusdpenens u
®dpaynrodepa.

8. llpunuun T'roiirenca-®OpeHens. YHOpoIIeHWE BBIYUCICHUNW € IMOMOIIBIO  BEKTOPHOM
JarpamMmBbl.

9. HMudpakuus OpeHens Ha KpyrioM oTBepCTHH. 30HBIDpeHes.

10. Judpaxmus @Dpaynrodepa Ha y3KOM MNPAMOJUMHEHHON IIenH. YCIOBUS MakCUMyMmMa H
MUHHUMYyMa. 3aBUCUMOCTh HHTEHCHUBHOCTH CBETa OT yria Audpakiuu.

11. Judpakauonnass pemeTka. OCHOBHBIE XapaKTEPUCTUKUA AUPPAKIUOHHOW  PEIISTKH.
Y CnoBUSTIaBHBIXMAKCUMYMOB 1 MUHUMYMOB H J100aBOYHBIXMUHUMYMOB.

Cemunap Ne 10" [Honspuzanusiceera’’

1. Ilonspuzanus cBera. EcrecTBeHHbIN U NOJISPU30BaHHBII CBET.

2. Tlonspuzanus cBeTa Npu OTPAXXEHUHU U IIperoMieHun. 3akoubprocTepa.

3. lonspuzauss npu  ABOMHOM  JiydenpenomiieHuH. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4ei.

4. TMonspuszaumonuslenpusmsl. [IpusmaHukons.

5. 3akoH Maimoca. AHanM3 MOJIIPU30BAHHOTO CBETA.

6. OnTruyecku akTUBHBIE BelllecTBa. BpallieHue miocKkocTH MoIspu3alu CBeTa.

Cemunap Ne 11" KBanToBasionTuka'

1. TenoBoe wu3nyueHue abcoytoTHO dYepHoro tena. 3akoH Credana — bonbimana. 3akoH
cMmenieHus Buna.

2. KopnyckynsipHO-BOJIHOBOH Iyanu3Mm cBeTa. DHEprus U umnynbsc ¢potoHa. /laBieHuecsera.

3. ®otorddext. 3akonsl poTorddexra. opmyna DitHIITEIHHA.

4. D¢ppexrKomnrona. PopmynaKomnrona.



5. BosiHoBbIE CBOKCTBA YaCTHLI. Jnuna BOJIHBI ze bpoiiss.
[Tpunuunaeonpenenennoctul eizendepra.
Cemunap Ne 12" Crpoennearoma'

Monenu aroma. [LitanerapHas MOJeab aroMa.

[Tocrynateibopa.

N3nyuenue aroMa Bo1opoJia 1 BOAOPOIONIOA00HBIX cucTeM. CrieKTpalibHbIECEPUU.
®opmynabansmepa.

. CrieKTpbpl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

CeMHHap Ne 13 "OcHoBHBIE 10J103KEHUSI KBAHTOBOM MeXaHUKH'"

agkrwdE

1. KBanroBeie cocrosiHus. BonHoBas ¢yHkuus u ee ¢usnmyeckuil cmpicia. [IpuHnmn
cynepno3unuu. YpasHenue lllpeaunrepa, KBaHTOBbIE YypaBHEHUS JBUKCHHUSL.

2. HexoTtopsle 3a1aui KBaHTOBOK MeXaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIMATbHON
sme. KBaHTOBaHME SHEPIUH.

3. KBanToBBIE uYmMClla, XapaKTEpPH3YIOIIME IIOJIO)KEHUE DJJIeKTpoHa B arome. KBaHTOBaHWe
sHepruu. KBantoBanue MomeHTa nmmyibsca. CIMHAJIEKTpOHA.

4. Cxema SHEpPreTHYeCKUX ypoBHEH aTroma Bojopoaa. [IpaBuia oTbopa npy aTOMHBIX TIEpexoaax.
5. I'paHUIBI MPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

Cemunap Ne 14" AtromHbIe siipa, ux cBoiicTBa. PainoakTuBHoCTh "

1. SIBneHMepaTMnOaKTUBHOCTH.

2. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacmajia. PagroakTHBHBIE PSIIBL.

3. CocTaB M XapaKTepUCTUKH aTOMHOTO sijipa. S1epHBIeCHIIBI.

4. KanenbHas 1 000J09€YHAsT MOJACIHU sJIEP.

5. Macca u sHeprusi CBsI3M siApa. Y aenbpHas d3Heprus cBs3u. Paguyc sapa.
Cemunap Ne 15" fAAnepubiepeakuun’

1. SnepHbiepeakiuu.

2. DHeprussiAepHONPEaKIIUH.

3. YpaBHEHHE U SHEpreTHYecKoe yciaoBHe o-pacnana. CBsi3b SHEPTrUM O-UYACTHUIBI C MEPUOIOM
nosypacnazaa. TyHHenbHbIHAGdekTnpuc-pacnange. CoeKkTpo-4acTHil.

4. Xapaktep crekTpa Yy-uznydeHus. [lpoiuecchl B3aMMOJEHCTBHS Y-KBAaHTOB C BEIIECTBOM.
3aBUCUMOCTh HMHTEHCHUBHOCTH Y-HM3JIydEHHS OT TOJUIMHBI cJos BemiectBa. (CpaBHeHHE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3IUYHBIX BUJIOB U3ITYUYEHUS.

5. Tpu Buma B-pacmama. DHepreTuyeckuil crektp [-uactuil. [umoTe3a HEUTpPUHO. 3aKOHBI
coxpaHeHus npu B-pacmnaje. Jlentonsl. JlenToHHbI3apAT.



IIpunoxenne 2

7. OuleHOYHBbIEe cpeacrea AJisi MIpoBEeACHUSA l'[pOMe)KyTO'lHOﬁ arTreCcranmu

a) HJIaHI/IpyeMbIe PeE3yJdbTaThbl Oﬁy‘lel-[l/lﬂ H OIICHOYHBIC CPEACTBA NJIA IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ aTrectauuu:

CTPYKTYpHbIA3NEMEHT

MnaHnpyemblepesybTaTblobyyeHus OueHo4HblecpeacTea
KOMneTeHuunn Py pesy y H peA

OK-1: cnocobHOCTbIO K abCTPAKTHOMY MbILUJIEHWIO, aHANN3Y, CUHTE3Y

3HaTb XapaKTepuUCTUKN GpU3NYECKOTO U MepeyeHbTEOPETUHECKUXBONPOCOB:
XMMUYeCcKoro npouecca (ABneHns), 1. Kunemaruka nocrtynaTesnbHOro ABrxeHus. [loHsTHe paanyc-BeKTopa, CKOPOCTH U YCKOPEHUSI.
Ha OCHOBE TEOPETUYECKOTO U Havansubieycnosust. [Ipsimas u oOpaTHas3ajaunMexaHuKH.
9KCMEPUMEHTaNbHOTO 2. JIBweHue MO OKPYKHOCTH. YTOJ IOBOpPOTa, YIioBasi CKOPOCTb U YIJIOBOE YCKOPEHHE.
“ccnenoBaHui CBS3bYIIOBBIX U JIMHEHHBIXBEIUYHNH.

3. KpuomumneiiHoe nBmwxeHue. TaHTeHIIMAIBHOE B HOpMalibHOE ycKopeHue. [lomHoe yckopeHnue.
Yroa Mexy CKOpOCThIO U YCKOPEHUEM.

4. HWHepuuanabHble CHUCTeMbI OoTcuera. [loHsATHE CWibl, Macchl U uUMITyJibca. OCHOBHOM 3aKOH
JUHAMUKHU TOCTYNATENbHOTO ABUKEHUS.

5. MOMEHT uUMITyJabCa U MOMEHT CHJIBI OTHOCHTENHbHO TOYKH. OCHOBHOE ypaBHEHHE TUHAMUKU
BpAILlATEJIbHOTO JBUKCHHUSI.

6. Bpamienue BOKpyr HEMoABUKHOM oci. MOMEHT uHepIuu. PacueT MOMEHTOB HHEPIIMHU ITPOCTHIX
ten. TeopemalllTeiinepa.

7. 3akoHBI COXpaHEHHS B MeXaHUKe. 3aMKHyTas CHCTeMa. 3aKOHBI COXPAHEHHS HMITyJabca H

MOMEHTA UMITYJIbCA.

PaGota u momHoCTh. KHETHYECKas SHEPTUs MOCTYMATeIbHOTO U BPAIIaTeIbHOTO IBUKCHHSL.

9. KoncepBaruHble cuibl. [loTeHIManbHas SHEPTUS. 3aKOH COXpaHEHHs TIOJTHOW MEXaHHMUECKON
SHEPIUH.

10. [IBa crocoba omucanus B3auMoJIeHCTBUS. JIBI)KEHHE YaCTHUIIBI B OJJHOMEPHOM CTAallMOHAPHOM
nosie. CBA3bMEXIYCUIION M MOTEHIUATbHONIHEPTUEH.

©




CTPYKTYPHbIA3IEMEHT
KOMMEeTeHLUN

MnaHupyemblepesynbTaTblobyyeHun

OueHo4HblecpeacTea

11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27

lapmonmndeckne kosiebaHus. AMIUIMTYA, 4acTOTa, HadalbHas ¢a3a. MaTeMaTHUeCKUU |
¢u3nyecKkuil MassTHUK. DHEPrusi TapMOHUYECKUX KOJIEOaHH.

3aryxaromuiue konedaHus. XapakTepUCTUKH 3aTyXaHUs. DHEPIUsl 3aTyXaloluX KoJeOaHuH.
Obuee MIOHSTHE 0 BOJIHAX. XapakTepucTUKu Oerymei BOJIHBI.
BonHoBOEypaBHEHUEIIOCKOBOJIHEL.

Hanosxenue ynpyrux BosiH. Crosiyas BosiHa U ee ocoO0eHHocTU. KoneOaHueHaTsIHyTOMCTpYHBI.
[loctynmatel  OWHIITENHHA. 3aMenieHue BpeMEeHU. JIOpPEHIIEBO COKpalleHue JJIMHBI.
PenstuBucrckuenuBapuantel. THTEpBAI.

PenstuBuctckuit ummynbsc. CBSi3b MacChl, SHEPTUM U UMIYJIbCA YACTHUIBl. DHEPTrUSIMNOKOS.
3aKOHBICOXPAHEHUATIPUPETATUBUCTCKUXCKOPOCTSX.

Makpocucrema. MUKpOCOCTOSIHUE U MAKPOCOCTOSIHUE CHUCTEMBI. CTaTUCTHYECKUM TMOJXO.
[ToHsITHE BEPOATHOCTH U CPEIHEN BEJTUYMHBI.

DOyHKIUS pacnpenesieHus ClydailHOMW BeIWYuHBL. PacnpeneneHue MOJEKYyd MO MPOEKIUIM
CKOPOCTEH.

Pacnpenenenne Monekyn mno wmoxayiaro ckopoctu. Haubonee BeposiTHas, cpenHss u
CPEIHEKBAPATUYHAs CKOPOCTH.

Mopens  upeanpHOoro  rasza.  Jlaeaemme M TeMimeparypa € TOYKM  3pEHMS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. Y PABHEHUECOCTOSHUANICAIBHOTOTa3a.

Pacripenennenne MozeKya HMAEaIbHOTO Tras3a IO BBICOTE B IIOJE TSDKECTH  3EMIIU.
Bbapomerpuueckasdopmyia.

[lonstue creneneil cBoOOabl MoJieKyidbl. Teopema O paBHOpAcCHpeIeeHUH 3HEPruu IO
CTETIEHSM CBOOO/IbI.

BHyTtpenHss sHeprus kak QyHKIMS COCTOSIHUS cucTeMbl. [IlepBoeHayanoTepMoAMHaMUKY.
Pabora kak QyHkius nporecca. M3oxopuueckuit, u3o0apuyeckuif U HM30TEPMUYECKUI
IIPOLIECCHI.

[TonsiTue TemmoeMkocTH. TemIoeMKOCTh MPU U30XOPHUUECKOM M M300apuiecKoM Ipolieccax.
[TocrosiHHasiagnabatsl.

Anmabatuyeckuii npouecc. [lepBoe Hayano TepMOAMHAMUKH /IS a11abaTHUECKOTo Mpolecca.
VYpasuenuellyaccona.

. Huknmuyecknit  mponecc.  Koadduuumenr mnone3Horo neicTBUs — TEMJIOBOM  MallWHBL




CTPYKTYPHbIA3IEMEHT
KOMMEeTeHLUN

MnaHupyemblepesynbTaTblobyyeHun

OueHo4HblecpeacTea

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.
39.

40.

41.

42.
43.

Bropoenaganorepmoannamuku. ®opmynuposkuKnaysuyca nu KenbBuHa.

[IpoGnema HeoOpPaTMMOCTH TEIUIOBBIX IPOLECCOB. DHTPOINUS CHCTEMBI M €€ CBOMCTBA.
TeopemaHepHcra.

OcHoBHOE yYpaBHEHHE TEPMOJUHAMUKH. OHTponus UJICATBHOTO rasa.
N3MeHeHnesHTpOMUIPUH30IIpoLIeccax.

[uxn Kapuo. Teopema Kapro. Tepmoannamudeckas mkaia temmeparyp. TpoiHast TouKa BOJIbI
KaK pernepHasi TO4Ka.

Cratuctnueckuii Bec MakpococtosiHusl. Cyrb HeoOpatumocTH. CTaTUCTUUECKMM CMBICI
sHTponuu. @opmyna boibimana.

['pann1Bl MPUMEHNMOCTH MOJENN UACAIBHOTO ra3a. YpaBHeHHne Ban-nep-Baanbca. M30Tepmsl
peaJIbHOTO Ta3a.

Cuibl  B3aMMOJECHCTBUSL B MOpPUPOAE. JIEKTpocTaTuyeckoe moJie. 3akoH Kynona.
HanpskeHHOCTB 2JIEKTpOCTaTHYECKOro NoJs. IIpuHiuncyneprno3unmy.

Cunossie nHM. [I0TOK BEKTOpa HANIPSXKEHHOCTH JIEKTpocTaTHYeckoro nojs. Teopemal aycca.
[Torenuman. Teopema O IMPKYJIALMHM BEKTOpPA HAMPSHDKEHHOCTH JJIEKTPOCTATHYECKOTO IIOJIA.
CBS3bMEXIYHANPSYKEHHOCTBIO U TOTCHIIMAIIOM.

OnexrpoeMkocTs. Konnencatopsl. CoenvHeHHME KOHAECHCATOPOB. DHEPrus KOHJEHCATopa.
OHEPrUAICKTPUYECKOTOIIOJIS.

Onexrpuueckuii TOK. I[ImoTHOCT TOKAa. VYpaBHeHHME HenpepelBHOCTH. 3akoH Owma B
muddepennransHol popme.

Conpotunenue npoBoJHUKOB. CTOpoHHME cWiIbl. 3ak0oH OMa B MHTErpajibHON opMme.
[IpaBuna Kupxrodga g pacuera pa3BeTBIECHHBIX Iened. MOIIHOCTE TOKa. 3aKoH
[xoynsa-Jlenna.

Envnas npupoaa anekrpudeckoro u MarautHoro nouis. Ilone npwkymerocs 3apsana. [Ipuanun
CYINEpIO3UIMY MAarHUTHBIX NoJiel. 3akoHbuo-Casapa.

[ToTok M nMpKynsAnus BEKTOpa MHIYKIMM MarHuTHoro nouss. Teopema I'aycca u Tteopema o
LHUPKYJISALUH.

CunaJlopenna. CunaAmmnepa.

3aKoH 3JIEKTPOMArHUTHOM WHIYKLIWHU ®dapanes. [IpaBuio Jlenna.
BuxpeBoeanekrpudeckoenoie.




CTPYKTYPHbIA3IEMEHT
KOMMEeTeHLUN

MnaHupyemblepesynbTaTblobyyeHun

OueHo4HblecpeacTea

44,
45.
46.
47.
48.
49.
50.
5l.
92.
53.
54,
55.
56.
S57.
58.

59.
60.

SBnenue CaMOUHYKIIUH. WNHIyKTUBHOCTS. OHeprus KOHTypa c TOKOM.
DHeprusMarHuTHOT OTIOJIS.

OnekTpuueckoe moje B BemlecTBe. llomspusanusa audnexTpuka. BekTop anekTpudeckoro
cMenieHus. JIuiieKkTprdeckasi IpOHUIIAEMOCTh BEIECTBA.

MarnutHoe mnosie B BeniecTtBe. HamarnmyeHHocTb. HanpspkeHHOCTH MAarHMTHOTO — ITOJIS.
MarauTHas NpoOHUIIAEMOCTh BelecTBa. DeppoMarHeTUKH.

Cucrema ypaBHeHHI MakcBemia kak 0000IIeHHe pa3pO3HEHHBIX SBJICHHUM 3JIEKTPUYECTBA U
MarLerrnsma. MarepranbHbIEypaBHEHHS.

CaoiicTBa ypaBHeHMI MakcBemna. [Ipenckasanue cymecTBOBaHUS IEKTPOMArHUTHBIX BOJIH.
DIIeKTpOMarHuTHeIE BOJIHBL. BosHOBOE ypaBHeHHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Inockass >7I€KTPOMAarHUTHAs BOJHA M €€ OCHOBHBIE XapAaKTEPUCTHKH. DHEPrus M HMITYJIbC
JJIEKTPOMAarHUTHOM BOJIHBI.

EcrecTBeHHBIN M NOJISIpU30BaHHBIN cBET. CTENEHb MOJISPU3ALMU JTUHEUHO MOJISIPU30BAHHOTO
cBeta. 3akoHMaitoca.

[TonApuzanus Mpu OTPa)KEHUU W IPEJIOMIICHUM CBETa Ha T'PAaHULE pas3zena JUIJICKTPUKOB.
Yroabprocrepa. JIBoliHOETyYEIPETOMIICHHE.

Crnioco6bl  mossipu3anuu  ecrtecTBeHHoro cpera. I[Ipusma Hukosa. Bpamenue miockoctu
HOJIAPU3ALUU CBETA ITPH IPOXOKICHUH YEPE3 ONTUYECKH AKTUBHYIO CpPENLY.

[Ikana IEKTPOMArHUTHBIX BOJIH. OcobenHoctu ONTUYECKOTO JManas3oHa.
[Toka3zarenpnpenoMIEHUACPEBI.

Korepenthnsie Bosinbl. THTEphepeHnns cBeToBbIX BOJIH. Cll0)kKeHHE MHTEHCUBHOCTEH B CiIydae
HEKOTE€PEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

Ontuueckast pasHOCTh X01a. CBsi3b ONTUYECKON pa3HOCTH XOJia JBYX BOJIH C pa3HOCThIO (a3
MEXy HUMH. Y CIIOBUSMAaKCUMyMa 1 MMHAMYMa.

Cxema IOnra JUIS HaOII01eHUS UHTEpEpEHIIHH. Bpemennas "
IIPOCTPAHCTBEHHAAKOTE€PEHTHOCTb.

Wntepdepennss B TOHKUX IuleHKax. HaOmionenue konen HpioToHa B OTpaK€HHOM U
IIPOXOJAIIEM CBETE.

SBnenue mudpakuuu. Judpakuus Openens u @paynrodepa. [Tpunnunl roiirenca-dpenens.
Hudpaxius Openens Ha kpyriom orBepcTun. 30Hbl @penens. ['paduueckuii MeTo | ClI0XKeHUs




CTPYKTYPHbIA3IEMEHT
KOMMEeTeHLUN

MnaHupyemblepesynbTaTblobyyeHun

OueHo4HblecpeacTea

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.

77.

78.

aMIUIUTYI.
Hudpaxuus @paynrodepa Ha y3Koil npsMoiauHerHON menu. JudpaknuoHHas perierka Kak
COBOKYITHOCTbh KOHEYHOTO YHCJIa IIeNeil.

TemoBoe u3nydenue tena. 3akoH Credana-bosbiiMana. 3akoH cMmenienus Buna. I'unoresa
[Inanka.

®ororddexTt. 3akonsl CroneroBa. opmyna DHHIITEIHA.

®otonsl. JlaBnenue ceeta. KopmyckynsipHO-BOJHOBOW TyaJIM3M CBETA.

Paccesnue ¢potona Ha cBo601HOM AnekTpoHe. DopmynaKomnrona.

BoustHOBBIE cBOlICTBa yacThll. [{nrHa BoaHEI 1e bpoiist. DkcrepuMeHTaabHble TOATBEPKICHUS
TUnoTe3sl ae bpoits.

[lpuanunn =~ HeompeaenenHoctu.  CooTHomieHWe — HeompezaeneHHocTed — ['eitzenOepra.
OcoOeHHOCTUTIPOIIECCAN3MEPEHHS B KBAHTOBOMMEXaHHUKE.

®dusnveckoe HWCTOJKOBaHWE BOJIH J¢ bpoiinsa. BosHoBas QyHKkmus W ee CBOMWCTBA.
[110THOCTEBEPOSATHOCTHOOHAPYKEHUAYACTHIIBI.

OcHoBHas 3ajaya KBAaHTOBOIl MexaHUKH. HecranmoHapHoe M CTalMOHAPHOE YpaBHEHHE
[lIpénunrepa.

Yactuiia B OJHOMEPHOW  OECKOHEYHOW  MPSAMOYrOJIbHOM  TNOTEHIIMAJIBHOH  sIMeE.
KBanroBanuesneprun. CoocTBeHHbIE() YHKIIMHCOCTOSHUSYACTUIIBL.

[IpoxosxeHne yacTHIIbl Yepe3 MOTeHIUaNbHbBIN 0apbep. TyHHeIbHBIHA(DDEKT.
KBaHTOBBIHTapMOHUYECKUHOCIIHILISITOP.

[Lnmanerapnas MOJIEb aToma. [Tocrynarsl bopa.
KBanTOBaHNEIHEPTUUBOIOPOIOIIO0OHOHCUCTEMBI.

W3nyuenue BomopomononoOHbix cucreM. CrHekTpallbHbIE CEpHUH aroMa BOAOPOJA.
Ob6o6mennasdopmynabanbmepa.

CrieKTpel MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3iH.

VYpasuenue Ulpenunrepa s aroma Bonopona. KBanroBanne MomenTa ummyisca. [IpaBuna
otbopa.

CnuH snexktpoHa. KBaHTOBBIE UHMCIIA, ONUCBHIBAIOIIME COCTOSIHME DSJIEKTPOHA B aTOME.
KpaTtHocTbBBIpOXKACHUPHEPreTHYecKMXypoBHEN. [Ipuanunllaynn.

[IpyHIMD ~ TOXAECTBEHHOCTH  OJMHAKOBBIX  4YacTWll. bBo3oHBI ¥ (epMHUOHBI.
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KBaHTOBBIEpaCTIpEACIICHMUS.

79. CB0OOOAHBIE AJIEKTPOHEI B MeTaute. JHeprus OepMu. 30HHAATCOPUATBEPIBIXTEIL.

80. DeKTPONPOBOTHOCTH METAIIJIOB U MOJIYITPOBOAHUKOB. CBEPXIIPOBOANMOCTb.

81. SIBnenue pamnoaktuBHOCTH. OCHOBHOM 3aKOH paJiOaKTHBHOTO pacmajia. [locrosHHaspacmaa.
[Iepunoanomypacnana.

82. CocraB 1 XapaKTepHCTUKH aTOMHOTO sifjpa. KamenbpHas monens. Pasmep u cnivH siapa.

83. Macca u sHeprus CBsI3U aTOMHOTO s/Ipa. 3aBUCUMOCTD Y/ICTBHON SHEPTHUs CBSI3U OT MacCOBOTO
ymcna. O607109edHasIMOAENbAIPA.

84. SInepHbie peakuuu. DHEPrus peaknuu. Peakunu geneHus u cuHTe3a siep.

85. PajimoakTuBHEBIE pSABL. OcHoOBHBIE 3aKOHOMEPHOCTH OL-A3JIy4YECHUS saep.
JlnuHacBOoOOTHOTONTPOOETa0-HaCTHII.

86. Tpu Buma B-pacmaga. DHepreTudeckuii cnektp B-yactui. Heittpuno.

87. OcobenHoctH y-usnydeHus saep. [IpoxoxeHre y-KBaHTOB Yepe3 BEIIECTBO.

88. Knaccuduxarus snemenTapHbix yactuil. Jlentonsl. JIeNTOHHBIN 3apsi.

89. Anponsbl. bapronnsiit 3apsa. KBapkoBas Moiens apoHOB.

YmeTb

BbInoAHATL pacyeTbl ncnonab3syAa
maTemaThyeCKoe mMmMoAaenmpoBaHue,
AHaANTINTUYECKYIO reomeTputo n
MaTEMATUYECKMA aHanu3

MpumepHbIii NnepevyeHb NPAKTUYECKUX 3a4aHNM
3apaHue 1.Touka ABMKETCA B NIOCKOCTM XOY MO 3aKOHY: x=-2t;y = 4t(1—t). HaiTn ypasHeHne TpaekTopuu

—

y = f(X) unusobpasutb ee rpaduyecku; Bektop ckopoctm V 1 yckopeHus a B 3aBUCMMOCTU OT
BPEMEHW; MOMEHT BPEMEHM to, B KOTOPbIN BEKTOP YCKOPEHMA 8 COCTaBAAET Yron 1/4 ¢ BEKTOPOM CKOPOCTH

V .OtBeT: y=—x2-2x; V=-2 +4(1-2t)j, a=-8],t=0,75c.
3apaHue 2. Teno BpalaeTca BOKPYr HEMOABMXHOM OCK NO 3aKOHY ¢ =2+4-t—2-t2. Haittu: 1) cpeaHee
3HaYeHKe yrn10BOI CKOPOCTH (w) 33 NPOMEXYTOK BpeMeHH oT t=0 1,0 OCTaHOBKM; 2) YrI0BYIO CKOPOCTb TeNa

B MOMEHT BpemeHu t=0,25 c; 3) HopmanbHOe YCKOPEeHMe TOYKK, HaxoaAllelca Ha paccTofaHUK 1 m oT ocu
BPALLEHMA B TOT e MOMeHT BpeMeHu. OTseT: 2paa/c; 3 paa/c; 9 m/c2.

3apaHue 3. LLlap maccoit mi=4Kr ABUMNKETCA CO CKOPOCTbIo V1=5 M/C 1 CTaNKMBaeTCcA C LapoM Maccoi m; =6 Kr,
KOTOPbIN ABUMKETCA eMy HaBCTPeyy co cKopocTblo V=2 m/c. OnpeaenmTe CKOPOCTHM LWApPOB nocse yaapa. Yaap
cumTaTh abCONOTHO YNPYIMM, MPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apgaHue 4. Ban B BUAe CNAOLWHOIO UMANHAPA Maccoit m;=10 Kr HacaXeH Ha FOpPU30HTaIbHYO ocb.  Ha
LUMAMHAP HAMOTaH LIHYP, K cBO6OAHOMY KOHLLY KOTOPOro noABelleHa rupsa Maccom  m;y=2 Kr. C Kakum
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yCKopeHunem byaeT onycKaTbea rmps, ecamn ee npefocTasnTb camoin cebe? OTtseT: 2,8 m/c2.
3apaHue 5. Onpegenntb Nepnos, 4actToTy U HavanbHYo $asy KonebaHUM TOUKK, ABUKYLLENACA NO YPABHEHMUIO:
roe w=2,5m ¢, t=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOYKM B MOMeHT BpemeHm 0,8 c. OTeeT: T=0,8c; v=1,25 c*;
V=0,157 m/c.
3agaHue 6. HallamTe A5 ra3o06pa3HoOro asota TemnepaTypy, MPU KOTOPOI CKOPOCTAM mosekya vi = 300 m/c
n v, = 600 M/C COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUA QyHKUUK pacnpedeneHua Makcsenna f(V). Otsert:
= M =330K.
4k In(V, /V;)
3apaHue 7. ViaeanbHblil ABYXaTOMHbIN ra3 o6bemom 5 n n gasneHnem 10° Ma nsoxopuuecku Harpeau, B
pe3ynbTaTe Yero cpefHAA KMHETUYECKana aHeprna ero moaekyn yseandunacs ot 0,0796 3B go 0,0923 3B. Ha
CKOJ/IbKO MPU 3TOM U3MEHUTLCA AaBAeHMe ra3a? B ganbHelwem ras usoTepMmYecKkn paclumpuam 5o
Haya/sbHOro AasneHuna. Onpegennte obbem rasa B KoHue npouecca. OteeT: yBeanumtca Ha 0,16 MMMa; 5,8 .
3apaHue 8. Onpegennte KO3PpOUUNEHT TENONPOBOAHOCTU A a30Ta, €CM KOIDOULNEHT AUHAMUYECKOMN
BA3KOCTW N A/ HErO NPM Tex Xe ycnosuax paseH 10 mkMa-c. OteeT: A=7,42 mB1/m-K.
3apaHue 9. 12 r a3oTa HaxoAATCA B 3aKpbITOM cocyae obbemom 2 n npu Temnepatype 102C. Nocne
HarpesaHua AaBneHue B cocyae cTano pasHo 10°mMm.pT.cT. Kakoe KosmuecTso Tensa 66110 coobLieHo rasy
npu HarpesaHun? OteeT: 4,1-10° [«.
3apaHue 10. Cmelwwann Bogy maccon my=5kr npu temnepatype T:=280 K ¢ Bogon maccoit m,=8Kr npu
Temnepatype T, =350 K.  Haitu: 1) temnepaTypy 6 cmecu; 2) usmeHeHue AS sHTponuu, nponcxogsiLee npu
cmewmsanmn.  OteeT: 323 K; 0,3 kx/K.
3apaHume 11. ToyeyHble 3apAaabl q1=10 HKn n g,=-20 HKn HaxopATCcA B BO34yXe Ha paccTtoAHmu 10 cm apyr ot
apyra. Onpegenntb HaNPAXEHHOCTb NOAA B TOYKE A, 43N €HHOW Ha paccTosaHWe 6 CM OT NepBOro 1 Ha 8 cm oT
BTOpPOro. Kak n3ameHUTCA NoTeHUMaNbHaA SHePrua B3auMogencTBmA 3apaaoB, eCiv NnepemecTuTb BTOpoi
3apAg B 3Ty TOUKY? KaKylo 415 3TOro HYXHO coBeplUnTb paboTy? OTBeT: 37,6 KB/M; 12 MKK.
3apgaHue 12. Tpu NNOCKUX BO3AYLIHbIX KOHAEHcaTopa ¢ eMKoCcTaAmM C1=1,5MKD, Co=7 MK®P, C3=2 MKD
coeguHeHbl NoC/e0BaTENbHO U MPUCOEANHEHDBI K UCTOYHUKY TOKa. Mpn 3TOM 3apAag BTOPOro KoHAeHcaTopa
paseH 14-10* Kn. a) HaitTn sHepruto aToi 6aTtapen. 6) He oTKAtouaa UCTOYHMKA TOKa OT baTapeu
KOH/Z,EHCATOpOB, Pa3ABMratoT NAACTUHbI TPETbEro KOHAEHCATOPA, YBE/IMYMBAA PACCTOAHME MEXAY HUMM B 2
pa3a. HaillTn nameHeHne eMKocTu U 3apsaaa 6atapeun. Oteet: 490 mx, 0,21 mk®, 0,4 mKn.
3apaHue 13. 1a anemeHTa (€,=1,2B,r; =0,1 Om, & =0,9 B, r, = 0,3 Om) coegMHEHbI OAHOMMEHHbIMMU
nontocamu. ConpotmsnerHune R coegmHUTENbHbIX NPOBOA0B pasHo 0,2 Om. Onpenenntb cuay Toka B uenun |
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M Pa3HOCTb NOTEHLMANIOB HA 3aXKMMaX Kaxkaoro nucrtouyHuka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK paanycom R=15,0 cm pacnosioyKeH OTHOCUTENIbHO HECKOHEYHO A/IMHHOIO
NpoBOAa TaK, YTO ero NJ0CKOCTb NapannesbHa nposoay. NepneHanKynap, BOCCTaHOB/IEHHbIM Ha NPOBOA, U3
LeHTpa BUTKa, ABNAETCA HOPMAJbIO K NNOCKOCTU BUTKA. Cnna Toka B nposoae 11=5A, cnna ToKa B BUTKE TOKMU
I,=1A. PaccToaHMe OT LueHTpa BUTKa 0 nposoga d=20 cm. OnpeaennTte MarHUTHYO MHAYKLWIO B LLEeHTpe
BUTKa. OTBeT: Bo=6,5mKTn.

3apaHue 15. NMpoBogALLMIA NAOCKMIA KOHTYP, UMetowmii dopmy OKpyKHOCTU paguyca r = 0,05 m nomelleH B
OZHOPOAHOE MAarHUTHOE NoJie TaK, YTO IMHUMU MarHUTHOM MHAYKLMW NOAA HanpaBaeHbl NepneHaAnKyAAPHO
MAOCKOCTM KOHTYypa. ConpoTuBaeHne KoHTypa R =5 Om. MarHUTHasa MHAYKUUS MeHAETCS No 3aKoHy B = kt,
roe k =0,2 Ta/c. Onpeaenute: a) 3.4.C. MHAYKUUW, BO3HWKAIOLLYIO B 3TOM KOHTYpe; 6) cMy MHAYKUMOHHOIO
TOKa; B) 3apsg, KOTOPbIM NpoTeYeT No KOHTYPY 3a nepBble 5 ceKyHA n3meHeHus nonsa. Oteet: 1,6 mB; 0,3 mA;
1,6 mKn.

3apaHue 16. KaTywKa HamoTaHa MeAHbIM NpoBoAom guameTpom d=0,2 mm c oben ganHol =314 m m
UMeeT MHAYKTMBHOCTb L=0,5 MH. OnpeaenvTb CONPOTMBAEHME KaTyLWKM: 1) B Lenn NOCTOAHHOIO TOKa; 2) B
Lenun nepeMeHHoro Toka c yactotoi v=50 l'y. OTteeT: R=160 Om; R=224 Om.

3apaHue 17. B onbiTe KOHra cTekNAHHANA NAACTUHKA TOLMHOM B 2 CM MOMELLLAeTcsl Ha NyTU 04HOro U3
NHTepdepUpyoWUX Nydein NneprneHaAnKYAAPHO Ay4vy. Ha CKObKO MOTYT OTAIMYATbCA APYF OT Apyra 3HaYeHun
nokKasaTena npesoMaeHNA B Pa3IYHbIX MeCTax NAAaCTUHKK, YTOObl U3MEHEHME PA3HOCTM X043 OT 3TOM
HEOHOPOAHOCTM He npesbiwano 1 mkm? OTeeT: A<n=5-107.

3aaaHue 18. Ny4yoK 6enoro cBeta NagaeT HOPMAJIbHO K MOBEPXHOCTU CTEKNSHHOM NAACTUHKM  TONLLMHOM
d=0,5 MKm, HaxogAweica B Bo3gyxe. [oKasaTenb npesioMmaeHuns ctekna n=1,5. B pesynbtate UHTEPDEPEHL MM
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, AJIMHbI KOTOPbIX SIEeXKaT B Npeaenax suanmoro cnektpa (ot 400 go 700 Hm),
ycuamnBaeTca Npu oTpaxeHun. Onpeaennte anvHoel 3Tnx BoaH. Oteet: 0,6 mMKkm4 0,43 mKm.

3aaaHue 19. Mnockan BosHa (A=0,5MKm) nagaeT HOpManbHO Ha anadparmy ¢ KPyribiMm OTBEPCTUEM
anameTtpom 1,0 cm. Ha KaKom paccToaHMM OT OTBEPCTUS Ha Ero OCK A0/IKHA HaX04MTbCA TOYKA HabaloaeHus,
yTObbI OTBEPCTUE OTKPbLIBANO: 1) 0aHY 30HY PpeHento; 2) aBe 30HbI PpeHenn? OTteeT: 50; 25 m.

3aaaHue 20. Haliti HanbobLWNIM NOPAJOK CNEKTPA A1A KENTON IMHUM HATPUA C AJAMHON BOSIHbI A=589 HM,
€C/IN NOCTOAHHAA ANPPaAKUNOHHOM peweTKn d=2MKM. CKONIbKO BCEFO MAaKCMMYMOB AaeT 3Ta pelweTka? MNog,
Kakum yrnom ¢ Habntopgaetca nocneaHmin makeumym? OtseT: 3; 7; 62°.

3apaHue 21. [1Ba nonapm3aTopa PacnoiOKeHbl TaK, YTO YroN MeXKAy UX NIOCKOCTAMM NPONYCKaHWUA paBeH
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25°% OnpenenuTb, BO CKONbKO Pa3 YMEHbLIMTCA MHTEHCUMBHOCTb eCTECTBEHHOrO CBETa Npu NPOoXoXaeHuu: 1)
yepes oguH (nepsbiii) nonapusaTop, 2) yepes oba nonspusatopa. KoaddpuumeHT nornouieHms ceeta B
nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 22. YepHoe Teno umeet Temnepatypy 3 kK. Mpun oxnaxgeHnm tena gamMHa BOHbI, NPUXOAALLAACA HA
MaKCMMYM N3/1y4aTesibHOM CNOCOHBHOCTH, M3MEHUNACb HA 8 MKM. [10 KaKoi TemnepaTypbl 0X1a4NA0Ch TeNo?
OtseT: 323K.

3aaaHue 23. Y3Kuii Ny4OK MOHOXPOMATUUYECKOrO PEHTFEHOBCKOMO M3/ly4eHUs NajaeT Ha paccemBatolLee
BelecTso. Mpu 3TOM AAMHA BOAHbI U3yYEHMA, pacceaHHoro nog yrnamm 60° n 120°, otanyatotea gpyr ot
Apyra B 2 pasa. CunTtan, 4to pacceaHne NPOUCXOAUT Ha CBOOOAHbIX SNEKTPOHAX, HANTU ONHY BOJHbI
nagatowero usnyvyerHua. Orset: 1,2 nm.

3apaHue 24. KpacHad rpaHuua  ¢otoadpdekta p[ns  HEKoToporo meTanna paBHa 275 Hm. Halitu: 1) paboty
BbIXOZa 3/IEKTPOHA M3 3TOr0 METaNNa, 2) MaKCMMA/IbHYI0 CKOPOCTb 3/IEKTPOHOB, BblPbIBaEMbIX U3 3TOFO
MeTasl/1a CBETOM C AJMHOW BONH 180 HM, 3) MaKCMMAIbHYHO KWHETUYECKYIO SHEPTUIO 3TUX 3N1eKTPOoHOB. OTBeT:
4,523B;9,1-10° m/c; 2,383B.

3apaHue 25. IneKkTpoH o0bnagaeT KMHeTndeckon aHeprmelt 30 a3B. OnpeaenuTb 4e6pONNEeBCKYO AJIMHY BOJHbI
3NeKTpoHa. Bo CKoNIbKO  pa3 M3MeHUTCA 3Ta A/IMHA BOJIHbI, EC/IM KUHETUYECKAA SHEePrUA YMEHbLUUTCA Ha
20%? OTseT: 2,2-10%Mm; 1,12.

3aaaHue 26. Mpu ABUKEHMUM YaCTULbI BLOJIb OCU X CKOPOCTb €€ MOXKET BbITb OnpeaeneHa ¢ TO4HOCTbIO
(owmnbKoit) oo 1 cm/c. HaitTM HeonpeaeNeHHOCTb KOOPANHATBI, €C/IM YacTULLel ABAAeTcA: 1) 3N1eKTPoH, 2)
ApobuHKa maccoli 0,1r. OTseT: 0,01m; 108m.

3aaaHue 27. YacTmnua HaxoamuTca B 6ECKOHEYHO ry6oKOM O AHOMEPHOM NOTEHUMANbHON NMEeA MUHUMA/bHYIO
3Hepruto. KakoBa BepoATHOCTb OBHAPYMKEHMA YaCTULbI B cpeaHel TpeTtu ambl? OTeeT: 0,609.

3aaaHue 28. OnpeaennTb AMHY BOMHbI, COOTBETCTBYIOLLYIO TPETbEN NIMHMK cepumn Banbmepa: 1) B cnekTtpe

N31y4eHun Bogopoaa, 2) B cnekTpe usnydyeHma noHa reama. Oteet: 434Hm, 109HM.

210 0o;
3apaHue 29. Onpefennte nepuoa Noaypacnaaa U HadanbHyo aKTUBHOCTb BUCMYTa 5, BI, ecmn

M3BECTHO, YTO BUCMYT maccoit m = 1, BbibpacbiaeT 4,58:10%°6— yactuu, 3a 1 cekyHay. Bo ckonbko pas
NM3MEHWUTCA aKTUBHOCTb 33 MecAy,? OTeeT: 5 cyToK; 64 pasa.
3aaaHue 30. Agpo 6epunnna-7 B-paanoakTneHO no cxeme K-3axBaTta. 3anmncaTtb peakumto. Kakme yactumubl
npu sTom 06pa3oBannChL?

3agaHue 31. BolumcanTb B a.e.M. Maccy aapa '°C, y KOTOPOro SHeprua cBA3N Ha OAUH HYKNOH PaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.
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3apaHue 32. ConHe4yHas NoOCTOAHHAA Ans 3eman (3Heprua CONHEYHOro M3NyYyeHus, najalowero B

eMHNLY BPEMEHM Ha eauHMLYy MAoWaAn B NeprneHAUKYNAPHOM HanpasneHuu) pasHa 1370 [Ox/c-m2.
OnupasAcb Ha 3Ty BEJIMYUHY, HAAUTE, CKOJIbKO MO Macce BOAOPOLA BbIrOPaeT execeKkyHAHO BHYTPU COMHLA,
€C/IN N3BECTHO, YTO MCTOYHMKOM SHEPTMKN COMTHLLA ABNSAETCA CUHTE3 YeTbIpeX AAep BOA0poAa ¢ obpa3oBaHMEM
aapa renuns-4. Oteet: 630 maH.T/C.

Bnagetb

HaBpikamu pemath mpuKIIaIHBIE
3aJa49n c ITOMOIIILIO
MaTeEMaTUYECKOTO ammapara,
WCTIONB3YSl TEOPHI0 U  METOJIbI
(dbyHIaMEHTATBHBIX HAYK

MpumepHbI NepeyeHb BONPOCOB U 3a8aHuUii No nabopaTopHbiMm pabotam

Ne 1 «I'Ipvw\eHeHme 3dKOHOB COXpaHeEHUA ona onpeaeneHna CKoOpoCcth noaeta nyan»

1.

MpuBeanTe NPUMEPLI CUA, AAOLWMX Pa3Hble BUAbI MOTEHLMAbHONM 3HEeprnu. Kakne 13 HUX NpUCyTCTBYIOT
B OaHHOM paboTte? M306pasuTe cxemy 3KCNEPUMMEHTAsSIbHOW YCTAHOBKM M YKaXkMTe Ha Hel Ccuibl,
AeNCTBYIOLME Ha BCE TeNa, BXOAALME B CUCTEMY, B KaXKA,bli MOMEHT BPEMEHM.

Kakne BeAMUYUHbI MMENN KMHeTMYecKas W MOoTEeHUMaNbHas SHEePrua CUCTeMbl «MyNsa+MasTHUK» B
pasnnyHble MOMEHTbI onbITa? MpeacTaBbTECXEMYU3MEHEHUAKNHETUYECKOM n
NoTeHLMaNbHOM3IHEePrumMcucTeMBI.

ONA KakMXx MOMEHTOB BpEeMEeHW B [aHHOM 3KCNEPUMEHTE MOXKHO MPUMEHATb 3aKOH COXPaHeHwun
MeXaHWYECKOM SHeprum, a ANA KaknX Henb3n 1 noyemy? Cxema.

ONA KakMx MOMEHTOB BpeMEeHW B [aHHOM 3KCNEPUMMEHTE MOXKHO MPUMEHATb 3aKOH COXpPaHeHun
MMNYbCa, a AN KaKUX HeNb3sA M nodemy? Cxema

Mcnonb3ya 3aKoHbl COXPaHEHUA NoAy4mMTe GOopMyay ANA pacieTa CKOpPOCTM NnoseTa Nyan B gaHHol paborTe.
Kak npoussoantca 06paboTKa 3KcnepMMeHTasbHbIX AaHHbIX B AaHHOM paboTte. Kak onpepgensercs
[OBEPUTENIbHBIN MHTEPBAN CKOPOCTU M CPeaHAs KBaApaTUYECKan NOrpeLHOCTb OTKOHEHNA MasTHMKA?

Ne 4 «NccnepoBaHme BpawaTeibHOro ABUXKEHWA TBEPA0ro Tena BOKpyr HEI'IOLI,BM)KHOﬁ ocn»

1.

KaKoB xapakTep 3aBUCMMOCTM MOMEHTA MHEPLMMU OT PACCTOAHMUSA, Ha KOTOPOM HaxoguTcA Teno OoT ocu
BpalleHua? B gaHHoipaboTe. MocTpoiTerpadKaTom3aBUCUMOCTM.

KaK aKkcnepumeHTanbHO onpeaenseTca MOMEHT MHEPUMK Tena B AaHHOM nabopaTopHol paboTte?

Kakne 3aKOHbI COXpPaHeHUs NpUMeHstoTCA ans BbIBOAA pacyeTHbIX dopmyn?
MonyuntepopmynyansapacieTaMomMeHTanHEPUUMMAATHUKA.

KaKkoBa 3aBMCMMOCTb YI/10BOTO YCKOPEHWS TeNa OT MOMEHTA MPWUIOXKEHHbIX K HEMY CU M MOMEHTA
nHepuum Tena? MNoctpoiterpadmMKaaHHON3aBUCUMOCTH
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4.

Kak Ha masaTHMKe ObepbeKka moryT bbITb OnNpeaesieHbl YI/I0BOE YCKOPEeHME, MOMEHT AENCTBYHOLWMX CU U
MOMEHT UHepLMn?
Kak B paHHOW paboTe paccumMTbiBaeTCs MOrpPewHoCcTb OnpeaeneHMs MOMEHTa UMHepuun Tena
OTHOCUTENbHO NPOM3BOJIbHOM OCU BPALLEHUNA?
MpoAeMOHCTPUPYITE BO3MOXKHOCTb NpUMeHeHus cpegbl MicrosoftExcel (unam apyrovi cpeapl) ana
06paboTKM 3KCNEPUMEHTASIbHbIX AAHHbIX.

Ne 5 «OnpegneneHune xapakTepPUCTUK 3aTyXatoLmx KonebaHnii GpUsnyeckoro masTHMKa»

1.

w

Moyemy KonebaHMA MasaTHWKA B JaHHON paboTe OyaAyT 3aTyxaloWMMM, AaKe MNpU BblIKNHOYEHHOM
3NeKTpomarHute?

3anuwmnTe ypaBHEHMUSA 3aTyXatoWMX U HE3aTyXatoWwmMx KonebaHui, CpaBHUTE UX.

Kak amnauTyaa 3aTyxatowmx KonebaHUim 3aBUCUT OT BPEMEHMW U OT UMCA KonebaHuii?

KakoB ¢u3MYEeCKMt CMbICA BEAWYMH MNPUMEHUTENIbHO K fJaHHOW paboTe: HayanbHasa amMnauTyaa
KonebaHui, HayanbHaa ¢as3a KonebaHWM, KpyroBas uYacToTa KosebaHwuli, nepuom KosebaHuid,
KO3pPULMEHT 3aTyXaHUA, BPEMA penlakcauuun, norapuemMUUecknin AeKpeMeHT 3aTyxaHua, A06poTHOCTb.
KakoHumeHaAwTCcA ¢ poctomU?

KaK MeHAITCA XapaKTepUCTMKM 3aTyXaloWwmx KofebaHW HavanbHaa amnauTtyga KonebaHuii, HavanbHas
¢dasa KonebaHui, Kpyroeasa YacToTa KosiebaHui, nepunog KonebaHuii, KoadOUUNEHT 3aTyXxaHWUs, BPemMs
penakcaumn, norapudmumyeckmii LeKpeMeHT 3aTyxaHus, J06pOTHOCTbECIN OA4MH U3 NAPAMETPOB AAaHHOIO
¢dusmyeckoro masTtHmka: | ,m , L, kyseanumtca (A1Mb60 ymeHbLINTCA) NpU GUKCUPOBAHHbLIX 3HAYEHMUAX
OCTaBLUMNXCA?

[na yero, B AaHHOM paboTe, rpaduKm CTPOAT B IorapnuPmMmnyeckom maclutabe?

MpoAeMOHCTPUPYITE BO3MOXKHOCTb MNpPUMeHeHua cpeabl MicrosoftExcel (wam apyrov cpeapl) ana
06paboTKM IKCNEepPUMEHTA/IbHbIX AAHHbIX.

Ne 11 «M3yyeHnecTaTUCTUUYECKUX3aKOHOMEPHOCTE»

1.

KakoBo pacnpegeneHue apobu no aveikam Ha Aocke [anbToHa? Kakoe pacnpegeneHve aHanoOrM4yHo
AaHHomy B MKT?

KakoBo  pacnpegeneHve  31eKTPOHOB MO MOAY/I0  CKOPOCTU B AaHHOW pabote?
YTonponcxogmTnpumameHeHUMHANPAxKeHNsHaKana?

KaKue cTaTucTnyeckne meToabl NPUMEHAIOTCS B AaHHOM paboTte?
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4.

MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb NpUMeHeHus cpeabl MicrosoftExcel (unm apyron cpeabl) gna
06paboTKM 3KCNEPUMEHTASIbHbIX AAHHbIX.

Ne 14 «OnpegneneHue nokasartens agnabatol metogom KnemaHa u [lesopma»

Eal o

O6bACHUTE X04 FKCNEepUMEHTa U pe3y/ibTaTbl pacyeTa.

HasoBuTe npouecchl, NPOUCXOAALLME C Fa30M, B XOAe IKCNepMmMeHTa 1 n3obpasute Ux rpadpuyecku.
3anuwuTe ypaBHeHWs 414 BbiBoAA GopMysibl MOKasaTens agnabartol.

MpoLeMoHCTpUpyiTe BO3MOXKHOCTb MpumMmeHeHus cpedbl MicrosoftExcel (unam ppyroii cpeabl) ans
06PabOoTKM IKCNEPUMEHTASIbHBIX AAHHBbIX.

Kak B @aHHOM paboTe MUHUMMU3UPYETCA NOTPELIHOCTb IKCMIEPUMEHTAJIbHBIX AAHHbIX?

Ne 21 «MccnepoBaHMe 3NEKTPOCTAaTUYECKOrO NoJIA C MOMOLLbIO 30HAa»

1.

YTO TaKoe HanpsKeHHOCTb 3/eKTpuyeckoro nona? Kak rpaguyeckM npepctaBuTb pacnpegesneHune
HanpsAKeHHOCTM B Pa3HbIX TOYKAX 3/IEKTPMYECKOro Nosa B aHHol paboTe?

YTOo TaKoe MOTeHUMan 3/eKTpocTaTMyeckoro nosa? Kak rpaduyeckn npeacTtaBuTb pacnpegeneHune
noTeHLMana B pasHbIX TOYKAX 3NIEKTPMUYECKOro Nons B AaHHOM paboTe?

Yemy paBHa paboTa NO nepemeLieHuto 3apAaa BAONAb IKBMMOTEHUMANbHOM MNOBEPXHOCTM W MO
3aMKHYTOMY  KOHTYpPY, OFPaHWYEHHOMY Yy4yacTKaMW CUNOBbIX W  3KBUMOTEHUMANbHbLIX  JNHWUIA?
BbluMcanTepaboTynonepemMelLeHN03apaAan03aaaHHONTPAEKTOPUN.

KaK M3MEHWUTCA KapTUHA CWIOBbLIX WM 3KBUMOTEHUMANbHbIX NWMHWUIA NPU YBEAUYEHUMU (YMeEHbLUEHWUN)
HanNPAXKeHHOCTU MeXKAY 3/1eKTPoAAMU?

Ne 24 «PaclwumpeHue npeaena M3smepeHus amnepmeTpa NOCTOSHHOMO TOKa»

1.

KakoB  NpuHUMN  OEWCTBUA  3/1EKTPOU3MEPUTENbHLIX  MPMOBOPOB  MArHUTOSNEKTPUYECKOrO U
3/1eKTPOMarHUTHOro TMNa, NPUMeHsAEeMbl B aHHoM paboTe?

YTO  Ha3biBalOT TOKOM  MNOJIHOTO  OTKAOHEHMA M HaMNpsAXeHMem  MOJIHOTO  OTKAOHEHMUS
aNeKTpousmepuTenbHoro npubopa?

Kakum 06pasom BK/AIOYAOT ammnepMeTp W BOSIbTMETP B 3/IEKTPUYECKYIO LeMNb ANA U3MEPEHUA TOKa U
HanpaKkeHna? MpoaeMOHCTPUPYNTEHABBIKUBKIOUYEHUASTUXNPMOOPOB B 3NEKTPUUYECKYIOLEND.

Y70 TaKoe WYHT? [11A Yero 1 Kak oH Mcnonb3yetca? MpoaeMoHCTPUMPYIMTENCNONb30BaHMELYHTA.

Yto Takoe pobaBoyHOoe ~ conpoTuBaeHue?  [aa  4Yero M KAk  OHO  Mcnonb3syertca?
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MpoaeMOHCTPUPYNTENCNONB30BaHNEA0H63aBOYHOIOCONPOTUBAEHUA.

MpoAeMOHCTPUPYIUTE BO3MOXKHOCTb NpUMeHeHua cpeabl MicrosoftExcel (unam apyrovi cpeapl) ana
06paboTKM 3KCNEPUMEHTA/IbHbIX AAHHbIX.

Kak B AaHHOM paboTe MUHUMU3NPYETCA NOrPEeLIHOCTb SKCNEPUMEHTaNIbHbIX SAHHbIX?

Ne 28 «OnpeaeneHe MHAYKTUBHOCTM KaTyLW KN U MarHUTHOM NPOHMLL@EMOCTU peppoMarHMTHOro Tesia»

1.

Kakne npubopbl NpUMeHANUCb B AaHHOW paboTe A/nA onpefenna napameTpoB MOCTOAHHOMO U
nepemeHHOro ToKa?

Monyunte dopmyny AnA pacyeta NOAHOrO COMPOTUBAEHUA LENU NepemMeHHOro TOKa, MCNoJ/b3yemoi B
AaHHOM paboTe (MM NpeacTaBNAeHHOM Npenogasatesnem).

Kak onpepensnacb MHAYKTMBHOCTb KaTyWKWM B JaHHOM pabote? Kakum ewe crnocobom MOXKHO
onpeaenvTb MHAYKTUBHOCTb?

MpoaeMOHCTPUPYITE BO3MOXKHOCTL NpumMmeHeHua cpeabl MicrosoftExcel (nnan gpyroit cpeabl) ans
06pPabOoTKM IKCNEPUMEHTA/IbHBIX AAHHBbIX.

Ne 32 «OnpegeneHune pagnyca KPMBM3HbDI IMH3bI M NOI0CbI NPONYCKaHWA CBETOPUNLTPA C MOMOLLBIO KoAel,
HbtoTOHa»

1.

2.
3.
4.

Kak obbsicHseTcA nossaeHue Koseu, HbloToHa?

MonyumTe dopmMybl 414 pacyeTa paanycoB TEMHbIX U CBET/bIX Konel, HbloToHa.
MonyumTe dopmyny ANsA onpeaeneHus paanyca KpMBM3HbI INH3bI.

Kak B AaHHOI paboTe MUHUMMU3UPYETCA NOrPELIHOCTb IKCNEPUMEHTA/IbHBIX AAHHbIX?

Ne 34 «OnpegeneHune A4MHbI CBETOBOW BOJIHbI M XapaKTEPUCTMK ANPPAKLMOHHONM pelleTKn»

1.
2.

3.
4.

KaKkoBbl NapaMeTpbl U XapaKTEPUCTUKN ANDPAKLMOHHOW pPeLLeTKM, NPUMEHAEMOW B IKCNEPUMEHTE?
MonyunTe dopmyny ANA onpeaeneHus AAvHbl CBETOBOM BOJHbLI Npu Audpakumm Ha AUPPaAKLMOHHOM
pelueTke.

KakoBO npaKTuyeckoe npumeHeHne AUPaKLMOHHbIX PELETOK?

Kak B AaHHOI paboTe MUHUMMU3UPYETCA NOTrPELIHOCTb SKCNEPUMEHTAbHbIX AAHHbIX?

Ne 35 «OnpegeneHne KOHLEHTpaUumn pacTBOPOB caxapa M NOCTOAHHOM BPaLLEeHNA»

1.

Ha ocHOBe KaKoro ABneHUA onpeaenaeTca KOHUEHTpauMA pacTtBopa caxapa B JaHHOM 3KCI'IepMMEHTE?
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2. [oscHWTe yCTPOMCTBO M NPUHUMN AeNCTBUA Npn3mbl HMKoNA
3. [oscHWTe yCTPOICTBO N NPUHLUMN AENCTBUA NOYTEHEBOrO CaxapMmeTpa
4. KakK B gaHHoM paboTte MUHUMU3NPYETCA NOFPELLHOCTb SKCNEePUMEHTA/IbHbIX AAHHbIX?

Ne 36 «CHATME BO/IbTAMMEPHbIX XapaKTePUCTMK GOTOIIEMEHTA U ONpesesieHNne ero YyBCTBUTENbHOCTU»
MpoaHannsnpynTe nosayyYeHHble B NabopaTopHoi pabote BAX

Kak onpegensaetcAa nocToAHHaA MNi1aHKa B LaHHOM 3KCnepumeHTe?

Kak B AaHHOMN paboTe MUHUMU3UPYETCA NOrPeLlHOCTb SKCNEPUMEHTaNIbHbIX SAaHHbIX?

Kak B AaHHOM paboTe paccymTbiBAETCA NOrPELIHOCTb OnpeaeneHns NnocToaHHOM MnaHka?
MpoAeMOHCTPUPYITE BO3MOXHOCTbL NpUMeHeHua cpedbl MicrosoftExcel (unam apyroivi cpeapl) anda
06pabOoTKM 3KCNEPUMEHTA/IbHbIX AAHHbIX.

AW e

Ne 41 «UccnepoBaHMEBO3OYKAEHMAATOMOBra3a»

O6bACHUTE NPUHLMN onNpeaeneHns Bo30yKAEHHbIX COCTOAHMWI aTOMOB ra3a B SKCnepumeHTe?

MoACHUTENPUHUMNPABOTLISNEKTPOHHOMNAMNBI

B KaKOM AManasoHe 3/1eKTPOMArHUTHbIX BOJH IEXUT U3ydeHne BO3OYKAEHHbIX aTOMOB NapoB PTyTU U

noyemy?

4. Kak B AaHHOM 3KcnepumeHTe onpegenserca ob6aacTb NOKaAM3aLMM 3NEKTPOHA M KaK MoJlyYeHHble
AaHHble COrNacyoTcA ¢ TEOPETUYECKMMM Npesnocbiikammn?

wne

Ne 42 «OnpegeneHune rnaBHbIX KBAHTOBbIX YMceN BO3BYKAEHHbIX COCTOAHUI aTOMa BO40poAa»

1. MoAcCHMTe YCTPOMCTBO M NPMHLMN PaboTbl CNEKTPOCKONA, MCMOAb3YEMOro B AaHHOM paboTe

2. MNonyunte dopmyny gna onpesenvHUA FNaBHbIX KBAHTOBbIX YMCEN BO3BYKAEHHbIX COCTOAHWIA aToMa
BO40POAA M APYTMX BOAOPOAONOA06HbIX aTOMOB

3. YTOHa3sblBaeTCArpaAyMpoBOYHbIMIPAPUKOM?

4. TpoAeMOHCTPUPYITE BO3MOXKHOCTb NpumeHeHua cpeabl MicrosoftExcel (uam gpyroit cpeabl) gns
06paboTKM IKCNEPUMEHTAbHbBIX AaHHbIX

Ne 51 «WM3yyeHMe3aKoHOMepPHOCTEN a-pacnaga»
1. YTo TaKoe aKTMBHOCTb PaAMOAKTUBHOIO 3N1€MEHTa, ee BblYMUCAEHNE U eANHULLbI USMEPEHUA.
2. Buem cocTouT 3aKoH leiirepa - HeTttona?
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3. KaK OLEeHUTb 3HEPIUIO O - YacTULbI?

4. YCTpoMCTBO M NpUHLMN paboTbl cyeTymKa Mlenrepa-Mionnepa.

5. [poAeMOHCTPUPYITE BO3MONKHOCTb MpUMeHeHusa cpedbl MicrosoftExcel (unm gpyroit cpeabl) ans
06paboTKM 3KCNEPUMEHTA/IbHbIX AAHHbIX

Ne 53 «OnpeaeneHne MakCMMaNbHOW SHEPrMK B-4acTuL, U UAEHTUPUKAUMA PaSMOAKTUBHBIX NPenapaToB»

1. Kakue n3BecTHbl pasHOBUAHOCTM BeTa-pacnaga? Kakas U3 HUX UcCneayeTcs B LaHHOM SKCNepumeHTe?

2. B KaKuX gManasoHax Haxo4ATcA nepuoabl Noaypacnaja v sHeprum 6eTa- pacnaga npupoaHbIx
PagNOHYKAULOB?

3. KaKoBbl OCHOBHble 0COBEHHOCTUN B3aMMOAENCTBUA HeTa-4acTuL, C BeL,ecTBOM?

4. TpoaemoHCTPUPYINTe BO3MOXHOCTb NpUMeHeHuna cpeabl MicrosoftExcel (nau gpyroit cpeapl) ansa
06pPabOoTKM IKCNEPUMEHTA/IbHBIX AaHHbIX




6) NopapoK NpoBeaeHUA NPOMEXKYTOUHOW aTTecTaLum, NoKasaTean u KpUTepumn oueHMBaHNA:

MpomexkyTodHaaA aTTecTauma no aucunnanHe «dusmka» BKAKOYAET TEOPETUHECKNE BONPOCHI,
No3BO/IAOWME OLEHUTb YPOBEHb YCBOEHWS 0BYYaOWMMUCA 3HAHUI, U NPaKTUYECKUe 3agaHus,
BbIABAAIOLWME CTEMNEHb CPOPMMUPOBAHHOCTU YMEHUIN U BNaAeHUIN, NpoBoAUTCA B pOpMe IK3aMEHOB.

dK3aMeH No JAaHHOM AUCLUNANHE NPOBOAMTCA B YCTHOM pOopMe NO 3K3aMeHaLLMOHHbIM Bunetam,
KaXKAbl U3 KOTOPbIX BKOYAET 2 TEOPETUYECKMX BOMPOCA U OA4HO NPaKTUYECKoe 3aaHue (3agady).

Mokazamenu u Kpumepuu oyeHUBAHUS IK3AMeHd:

— Ha OUEHKY «oTAnuYHO» (5 6annoB) — obydatoWMIAca 4EMOHCTPUPYET BbICOKUIA YPOBEHb
cPOpMMPOBAHHOCTM KOMMETEHLMM, BCECTOPOHHEE, CUCTEMATUUECKOE U TybOoKoe 3HaHWe y4ebHoro
MaTepuana, cBobOAHO BbIMOHAET MPAKTUYECKME 334aHNA, CBODBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYALMAX NOBbLILLEHHOM C/I0XKHOCTY.

— Ha OUEHKyY «xopowo» (4 6anna) — obyvaowminca 4eEMOHCTPUPYET CPeAHNIN YPOBEHb
cPOpPMMPOBAHHOCTM KOMMETEHUMI: OCHOBHbIE 3HAHWA, YMEHUA OCBOEHbI, HO A0MYCKAOTCH
He3HauuTesIbHble OWNOKKU, HETOYHOCTU, 3aTPYAHEHUA NPU aHAIMTUYECKUX ONepaLuax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENIbHOY (3 6anna) — obyyatowminca 4eMOHCTPUPYET NOPOroBbI YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMI: B XOLE KOHTPO/IbHBIX MEPONPUATUIA LOMYCKAIOTCA OLUINMOKM,
NPOSBAAETCS OTCYTCTBUE OTAE/NbHbIX 3HAHUM, YMEHMI, HAaBbIKOB, 0OYYaIOLMIACA UCMbITbIBAET
3HauYMTe/IbHblEe 3aTPYAHEHMS NMPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMMU NPU UX NEPEHOCE Ha HOBblE
CUTyaLMK.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHOY» (2 6anna) — obyyatoWmMnca 4eMOHCTPUPYET 3HAHNUA He bonee
20% TeopeTUYECKOro maTepuana, AOMNYyCKaeT CYLWEeCTBEHHbIe OWNOKN, HE MOMKET NOKas3aTb
WHTENNEKTYaslbHble HaBbIKM PeLLleHNa NPOCTbIX 3a4au4.

— Ha OLEHKY KHeyA0BNeTBOPUTENbHO» (1 6ann) — 06yyaloWMiica HE MOXKET NOKa3aTb 3HAHUA Ha YPOBHE
BOCMpPOU3BeAeHUA N 06bACHEHNUA MHPOPMALMM, HE MOKET NOKa3aTb MHTENIEKTYa IbHble HaBbIKM
pelleHna NPOCTbIX 3a4au.
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