«TM yLIiH K0Fapbl MATEMATHKA KIHE PU3UKaA»
«@Pu3nka» mIHiHeH eMTuXaH cypakTapsl — 300 cypak

1. MartepuajabiK HYKTE JI€I:
A) OepulreH ecenTiH MAPThIHAA KOJIEMIH eJieMeyre OoJaThIH ACHEH11 aliTa bl
b) Gepinren ecenTiH MIapTHIHAA MAcCAChIH elieMeyre 0oJIaThIH ACHEH]1 alTa bl
B) Gepinren ecenTiH MIapThIHAA THIFBI3ABIFBIH €JIEMEYTe OOJAThIH ACHEH] alTa bl
I') Gepinren ecenTiH mapThIHAA Ae)OpMaLIUICHIH eleMeyre OOJaThIH ICHEH] alTaabl
J1) GepinreH ecenTiH MAPThIHAA (POpMaCHIH enemMeyre 00NaThiH IEHEHI alTaabl
2. TanreHmma yaey MbIHA (popMYyJIaMeH OPHEKTeIei:

_ d?s._
A) at = FT
dr
b) 4 =—.
) &=
B) a=2r,
At
I a= E.
At
) a=ow’r.
3. Kaii ¢popmyiia HopMmaJib yaeyaiH opHeri 00/bIn TA0bLIAAbI?
2
A) & = VE fi
d’s
b) a,=—
) & dt?
2 2
B) 4, = %f + VE i
_ d?s._
F) an = dt_ZT
dv
a =—
) a, =
4. Kaii ¢popmyJia TOJBIK YAeyaiH 6pHeri 60bIN TaA0bLIAABI?
A) 8=38 +a,
VZ
b) a=—n
) R
d’s
Ba= e
_ d’s.
) AT
dr
a=—
) a=—
5. At=0 yaksbIT apajbIFbIHIAFbI OPTALIA OYPBIITHIK KbLIJIAM/IBIK MbIHA (hopMYyJIaMeH
opHeKTe emi?
Ag
A =—
) 0, =7
Ar
B ==
) Cop At
B) o, = ds

op E



»
Av
I[) o, :E
6. AliHajy mepuoabl aereHimis:
A) Ko3FanaThIH pajnyc-BEeKTOp 2 7 OypbllKa OypbUIFaH1 yaKbIT apabIFbl.
b) xo3ranmaTelH paanyc-BEKTOp OYphIIIKa OYPBUIFAH YaKbIT apajibIFbl.
B) xo3ranaTeiH paanyc-BeKTOp 7 /2 OypbllIKa OYpBUIFaH YaKbIT apajibIFbl.
I') xo3ranaThIH paanyc-BeKTOp 4 7 OypbIlIKa OYPHIIFaH YaKbIT apajbIFbl.
J1) Ko3FanaThiH paauyc-BEeKTOp 7 /4 OypbilliKa OYphUIFaH YaKbIT apalibIFbl.
/. HwoToHHbIH OipiHlIi 3aHBbI:
A) uHepImanabl cCaHaK JKyHeJIepiHae OpbIHAaIa b
b) uneprnmanapl eMec caHak KyuenepiHie OpblHaaIaabl
B) uneprmanapl caHak >xyhenepin/ie OpbIiHIaIMaN bl
I') ymemeni ko3ranaThlH CaHaK >KyHeIepiHe OpbIHIAIa bl
J1) xemineni Ko3ralaThlH CaHAK KYHeJepiHe OpbIHIaTaIbl
8. Kym aerenimis:
A) 06ip neHeHiH 6acka O1p IeHere MeXaHUKAIIBIK 9CEPIHIK HOTIKECIHAC YIey naiaa
0O0JaTBHIHABIFBIH CUTIATTANTBIH (DU3MKAIIBIK IIaMa.
b) 6ip neneHiH 6ip KaJbINTHI KO3FaIBICHIHBIH HOTHIKECIH/IE Y/ACY Tai1a 00JIaThIHBIFbIH
CUTNIATTANTBIH (PU3HKAIIBIK [IIaMa
B) 6ip neneniy 6acka O1p eHere MeXaHUKAJIBIK 9CEPIHIH HOTHXKECIH/IC JKbUIIaM/IBIK MMaiiia
0O0JaTBIHABIFBIH CUTIATTANTBIH (PH3UKAJIBIK I1aMa
I') Gip neHeHiH MEXaHUKAIBIK KO3FAJIBICEIHBIH HOTH)KECIHIE OYPBIIITHIK KbUIIAM/IBIK Maiaa
OONATHIHABIFBIH CUMIATTANTHIH (PU3HKAJIBIK IIIaMa
J1) 6ip neneHiH 6acka O1p IeHere MeXaHUKaJIBIK 9CEPIHIH HOTHKECIHIEe Macca Maiaa
OONATHIHABIFBIH CUMIATTANTHIH (PU3UKAJIBIK IIIaMa
9. boiigb — MapuoTT 3aHbI:
A) m=const, T =const, PV = const;

As
I ==
) e At

P
B) m=const,V = const, - const;

Vv
B) m = const, P = const, T const;

) pv="Rr;
u
) P=néT.

10. lllapab 3aHBIHBIH OPHETiH KOpceT:
A) m=const,V = const, ; = const;
B) m=const, T =const, PV = const;

B) m=const, P = const, ¥ = const;

) pv="Rr;
u
J) P =néT.

11. I'eit — JIroccak 3aHBIHBIH 6PHETIH KOpCeT:

Vv
A) m=const, P = const, = const;

B) m=const,V = const, ? = const;

B) m=const, T = const, PV = const;



m
I') PV =—RT;
u
J) P =néT.
12. MenneneeB-Knaneiipon TenaeyiHiH epHeri Kajaii ska3bliajabi?

A) PV = 1Rr;
u

b) <P>:§n<Eé >

n
B) P=>P;
i=l
I P=néT;
1) F’:gn-m<V2 >,
13.T"a3napabin MoJIEKY1a-KMHETHKAJIBIK TEOPUSIChIHBIH HETi3ri TeHaeyi:

A) P:§n<Eé >,

b) P:%n<Eé >,

B) PV = MRT;
u
I P=P+P,+..+P;
P_
o eT

14. MakcBeJs1 3aHbl, MOJIEKYJIAJAPAbIH KbLIIAMABIKTAPbI 00WBIHIIA TaPaJIybl:

A) flo)=4 (

B) f(v \/T

B) f(v)=v> 2.
eT

I fv r
v \/7 mvz z

15. Iuddy3us korpduinenTi Kangaii aHbIKTAIATbI?
1

A) D==Av;
3
1 -
b) D= g/lup;
B) D= %Zﬁpa;
I) D=pn
1) D=an;
16. MoJiekyJanapabIH epKiH KOJbIHbIH OPTALIA Y3bIHABIFbI Kail (popMyJIaMeH aHBIKTAJAAbI?
A) T- 6T
V2md?P’



B) z:\/?O‘P;
eT
— Po

IN A= ;
) V28T

) A=+2nmd?;

17. BoibIMAHHBIH TapaJy 3aHbI:

B) P=Pe *;
B) n= AP :
eT
) n=piL;
Y7
n
) n=-"o,
e eT
18. Bapometpiik (popmy.ia:
_ ugh
A) P=Pe R,
o
b) P=ne ;
B) P =néT;
) P=puRT;

) P:§< E. >

19.3aTThIH MEHIIIKTIi KbIJY CHIABIMABLIBIFBI:

A) c——dQ
mdT
dQ

B) C_dU
dT

IN c=— dQ .
T’

) c=PdV;

20. TepmoamHaAaMUKAHBIH OipiHIIi 0acTaMACBIHBIH H30TEePMUSIIBIK MPOLleCC YIIiH sKa3blIFaH
epHeri:

Y,
A) Q=A="RrTIn%;
H Vi

B) 60 =dU = "¢ dT;
y7,

B) &Q = (T ~T,)+ —cvdT;
,u

MU
N Q=0
) PV7 =const;

21. TepMoaAMHAMHMKAHBIH OipiHIIi 6acTaMAaChIHBIH H30X0PAJIbIK NPOLECC YIIiH Ka3bLIFaH
epHeri:



A) 0 =du ="¢ dT;
y7,

B) & ="R(T,-T,)+ " c,dT;
y7]
V
B) Q=A="RTIh2;
H Vi
I Q=0
) PV’ =const;
22. TepMoauHAMHKAHBIH OipiHII 6acTaMachbIHBIH H300apaJIbIK MPOLECC YIIiH Ka3bLIFaH
OpHeri:
A) &Q="R(T, -T)+Nc,dT;
7 U

S

B) 6 =dU = ¢ dT;
y7,

B) Q=A="TRTIh 2
H 1
N Q=0
) PV7 =const;
23. Ilyaccon TeHaeyiH KepcerT:
A) PV” =const;

B) PV ="RT;
Y7,
B) PV =const;

I') P=néT;
H) P:ipi;

24. KapHo HUKJIBIHBIH Naiaajbl dcep K03pGUUHMeHTi Kaail aHbIKTAJaabI?

T,-T
A) n=-—"—=%;
) 1 T

B) n=2t%,
Q

A

B) n=—;
Q,
P-P

1" —_1 2 ’

) 7 P,
) n=0;
25. U306apaJibIK npoueccreri ra3 yJraiFanaarbl ;KYMbIC:
A) A=P(V, -V,),

b) A=RTIn i;
PZ
B) 6A=-dU;
I A=0;
) A=PV7;
26.T'a3 n30TepMUSIIBIK TYP/e YIFaliFaHIaFbl iCTeJIeH JKyMbIC:



A) A=RT Ll
PZ
B) A=P(V,-V,),
B) 6A=-dU;
N A=0;
) A=PV7,
27. Ban-nep-Baaabc TeHaeyiHiH epHeri:

a .
A) (P +\7](vm ~b)=RT;

m

B) PV =RT:
y7]

B) P =néT;
I p= 2 nEs;

3
1) PV =const;

28. KyaT neH KbL1IaMJAbIKTBIH apachIiHIaFbl 0aiiJIaHbIC:

A) P=F.u;
b) P=S.u;

F

B) P=—;
1%

I P=F-v
F
D P=—
v
29. AauadaTaJbIK npouece YuliH N s»dHe C MbIHAJAail MOHIep KaObLAaibI:
A) 7,0
b) 0,c,
B) I,
I) w,c,
) v.c,

30. M3oxopaJjbIK mpomecce Ke3inaeri uaeas ra3iblH sKacaraH KYMbBICHI:
A) 0
B) P(V,-V,)

B) RT In\é
V

ry AVilgo
y—1

RT,
V= 1 i 2
31. U300apanbIK npouecc Ke3inaeri uaeas ra3ibiH KacaraH ’KYMbIChI:

A) R(T,-T,)

b) 0
B) WR(V,-V,)

<|<

N

i3
<|<

)




\Y,
I PV V—Z

) Rv

32. I/I3OTele/IﬂJ'ILIK nmpouecc Ke3iHI[eFi uaeajJ ra3abiH KacaraH )KYMbBICBI:

V
A) BV, In V—2

1

b) RT In\i
V

1
B) P, -V,)
o
N RT,-T)
33. TepmoaunaMukaHbIH OipiHIIi 3aHbI KaHAal 3aHHBIH HeTi3iHe aJbIHFaH?
A) PHEprUsiHBIH CaKTalTy 3aHHI ;
b) uMmmynbCTiH cakTamy 3aHbI ;
B) HproTOHHBIH €KiHIII 3aHHI ;
I') macca MeH sHeprusiHbIH ©3apa OaillaHbIC 3aHBI
J1) HeroTOHHBIH OipiHIII 3aHBI;
34. OpbIH aybICTHIPY BEKTOPbIH KaH/1aii OpHEKINEeH aHbIKTANIbI?

A) AT =T, —T,.
B)V:g!

dt :
B) W = 4C

At
I a:d—v

dt -
) V=at+V,.

35. HbI0TOHHBIH OipiHIIi 3aHBIH CHATTANTHIH AHBIKTAMa Kalchbl?

A) erep JeHere KyIITep acep eTrnece HeMece 9cep €TKeH KYIITEeP/IiiH KOCHIHABICHI HOJBI'€ TEH
OoJica OHJa IeHE THIHBIIITHIK KYHiH caKTal bl HeMece OipKaJBINThI T3y ChI3BIKTHI
KO3FaJbIcTa 00JaIbl

b) erep nenere 6enrini O6ip KYIIIEH ocep €TCeK, OJ1 JCHE Jie IaMachl JKaFbIHAH KapaMa-Kapchl
KYIIITIEH 9cep eTeli

B) erep maccacel 6ap meHere Oenrisi Oip KYIITIEH ocep €TCEeK OHJA OJI JIcHE YACYMEH KO3Falla bl

I') erep aeHe TYWBIK Xyiene OoJica, OHAA JCHETE dCep ETYII KYITEPiH KOCBIHIBICHI HOJIBIE
TeH 0oaabl

J1) neHeHi Oenriii KyIineH Ko3Facak OHAa JICHCHIH KHHETHKAIIBIK SHEPTHACKHI ©ce/Il

36. BoabIMaH TYPaKThICHI KaHAall O6PHEKNEH AaHBIKTAJIAAbI?

R
A) k=-—
VN

A
B) P=nkT
B) PV=const
PV .
) —=a
T
) PV =RT
37. I'a3 TBHIFBI3ABIFBI KAHIAK OPHEKIIEH AHBLIKTAJIAAbI?
1P

A p=t=
) P=p7
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=

B
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38. MoJiekyaaHbIH 0ip epKiHAIK JdpexkeciHe KeJleTiH opTaiia JHeprus:

A) @:—kT

39. biprekTi :KyiieHiH THIFbI3IbIFbI:

Z
A
I

B) n=

B) p=

N o»n|m <|Z <|3

N p=<ne
)p3€

) n=KT
40. 1 MM.CBIHBITI 0aFaHACBIHAAFBI KbICHIMABI [lackanbFa aiiHbLIIApFanAa KaHIIa 00121617
A) 133I1a
b) 730 Ila
B) 10°I1a
I 10,33 I1a
) 13,3 Tla
41. 1 armocdepanbik KbichbiMIbI [Iackasibra aifHAJABIPFaHIa KaHIIA 001a1b1?
A) 1,013-10°T1a
B) 10°T1a
B) 9,811-10°ITa
') 98,11-10°I1a
) 98111a
42. Hpl0TOHHBIH OYKiJ 9JIeM/IiK TAPTHLIbIC 3aHbI OOMbIHIIA:
A) op0ip exi nene OipiHe-0OipiHe ©37€piHIH MaccaJapbIHBIK KOOCHTIHAICIHE Typa MPONOPLUOHAT,
aJl apa KAIIBIKTBIFBIHBIH KBaApaThiHA Kepil MPOMOPIUOHA KYLIEH TapThUIA b
b) opOip exi nene OipiHe-OipiHe ©3A€piHIH MaccaJapbIHbIH KOOSHTIH IICIHE Kepi MPOMOPIIMOHA,
aJl apa KallbIKThIFbIHBIH KBAJpaThIHA Typa MPOMOPIMOHA KYIUIIEH TapThLIa/bl.



B) ke3 kenreH aneic TypraH AeHenep OipiHe-OipiHe e3[epiHiH MaccalapblHbIH KOOEHTIHIICIHE
Typa IMpOIOPLHOHAI, ajl apa KAIIBIKThIFbIHA KEP1 MPOMOPLIMOHAN KYILIIIEH TapThUIA IbI.

I') opOip eki nene Oipine-OipiHe ©3/1€PiHIH MaccalapblHbIH KOOCHTIHIICIHE Typa MPOMOPIUOHA,
aJl apa KallbIKThIFbIHA KE€P1 IPONOPLUOHAI KYIIIIEH TapThUIa/Ibl.

J1) Ke3 KeNreH KakblH TYpFraH JieHenep OipiHe-0ipiHe 3AepiHIH MaccalapblHbIH KOOCUTIHICIHE
Typa MpOIOPLHOHAI, ajl apa KAIIBIKTHIFBIHBIH KBaJIpaTblHA K€Pi IPONOPLUOHAN KYLIIIEH
TapTbUIA/IbI.

43. Inarpammana KapHo HMKJIbIMEH 7KacajIFaH )KYMBICTBI KOPCeT:

vV, V,V, vV

A) S(12341)
B) S(43v,V,4);
B) S(12v,V,1);
I) S(123v,V,1);
44. Yney nen HeHi aiiTamMbI3?
A) Kbu11aMIIbIK BEKTOPBIHBIK YaKbITKa OalIaHBICTHI ©3TePIiCiiH CUIIATTAUTBIH BEKTOPIIBIK IIaMa
B) Ko3Faibic TPOCKTOPHUSACHIHBIH OOWBIMEH CaHAJIFaHIaFbl APaKAITBIKTHIK
B) barbITel MeH OopHBI Oap (hU3UKAIBIK [1aMa
I') Paanyc BEKTOPBIHBIK ©3repic KbUIAAM/IBIFBIH aHBIKTAUTHIH BEKTOPJIBIK IIIamMa
J1) EcenTiH mapTel OOibIHIIIA €CKEpYyTe OOJAThIH IIamMa
45. TepOetic mepuoabl AereHimisz ne?
A) ToIbIK Oip TepOemicke KeTKEH YaKbIT.
Bb) 6ip TonsIK TepOenTeHAeT] JKYPIITeH KO
B) Tonbik TepOenrenaeri Oypaiil
I') OypbIITHIH yaKbITKA KATHIHACHI
J1) OypBIITHIH KbUIAaM/IBIKTHIH YaKbITKA KATHIHACKI
46. Maccacol 64kr agam Mmaccacbl 32 Kr ap6ara cekipin MiHeai. A1aM MeH apOaHbIH
KbLIIaM/IbIFbI Here TeH?
A) 3kwm/car
b) 9xm/car
B) 30xm/car
I') 6xm/car
) 0
47. lenere 110H xymmen ocep eTkemae, jdeHe 10m/c’ yaeymeH Ko3raiaibl. IopusanTann
KA3BIKTBIKTBIH Yiikesaic kodddumuenti 0,1. Jenenin Maccachln anbIKTa (g =10 M/c?):
A) 10 xr
b) 90xr
B) 100kr
I') 0.1xr
) Skr
48. Maccacsl m=950kr aeHe V=9,5M/c KbLJIAaAMABIKIIEH KO3FaabIN KeJiei. JleHeHiH
KHHETHKAJIBIK JHEPrUsiChl Here TeH?
A) 42868,75 JIx
b) 40000/1x
B) 36960 1x
) 410%Ix



1) 4xJlx

49. Maccacbl m=10kr aeHeHiH ummyJjabci 10

A) 1 m/c
b) 10m/c
B) 0.8m/c
I') 10c/m
) lc/m
50. BypsIIITHIK y/Aey e HeHi aiiTaMbI3?
A) BYpBIIITHIK KBUTAAM/IBIKTBIH YaKbITKA TOYCIUIITIH CUTIATTAHTBIH MICEBI0-BEKTOPIIBIK IIaMa;
b) Bypbuty OypbIIbIHBIH YaKbITKA TOYEJIUITH CUMIATTaUThIH I1CEBI0-BEKTOPIIBIK IaMa;
B) TpoekTopusHbIH KUCHIKTHIFBIH AaHBIKTAUTHIH I1aMa;
I') XKeuipaMabik MOy TiHIH YaKbITKBI TOYEIIUTITIH CUMIATTAUTHIH [IaMa;
) XKbuigaMabIk OaFbITHIHBIH YaKbITKA TOYEJIUIITNH CUTIATTAWTHIH I1aMa;
51. Temneparypacsl 17°C, kbichiMbl 10° ITa, kesemi V=80 m° 6esmeneri mosiekyianap canbin
AHBIKTAHBI3:
A) 2.10%
B) 2.10%°
B) 2.10%°
I 2.10Y
J1) 2-10%°
52. KblL1y 6TKI3rilTiKk KyObLIbICHI:
A) Kbuty MenepiHiH KbUIbIPAK Ka0aTTaH CYbIFbIPAK KaOaTKa aybICyBhl.
b) Twuicim TypFaH €Ki 3aTThIH aTOMJIaphl HE MOJIEKYJIalapbIiHbIH Oip-0ipiHe OTYi.
B) xpuimaMasIKTaphl 9p TYpIIl KaTap >KaTKaH Mnapaijiesb KabaTTapAblH apachlHia naiia 6oaaabl.
I') Dueprus xoHe Macca TacbIMallJaHa/Ibl.
) Jlypsic xayaOsbl KOK.
53. Tmki yiikesic KyObLIBICHIHAA KaHAall (PU3HKAJIBIK HIaMa TaChIMAJIAAHAAbI?
A) Nmmysc.
b) Dueprus.
B) Macca.
I') Macca »xoHe sHeprus.
J1) mritynbc sxoHE Macca.
54. Kby oTKI3rimTiKk KyObUIBICHIHAA KaHAall (U3HKAJIBIK IIaMa TacbIMaJIaHAAbI?
A) Dueprusi.
b) Macca.
B) Umnyinsc.
I') Macca xoHe sHeprusl.
1) Umnynbe xoHE mMacca.
55. JlaJibTOH 3aHbI:
A) Wpean ra3znap KOCHACBHIHBIH KAl KbICKIMBI COJI KOCIIAaHbI KYPAWTBIH ra3aap/IbIH mapiyat
KBICBIMJIAPBIHBIH KOCIAChIHA TeH 00JIaIbI.
b) Bepinren raz maccachbl yIIiH, TYpakThl TeMIIepaTypaja ra3IblH KbICBIMBIHBIH OHBIH KOJIEMiHE
KOOEUTIH/ICI TYPAKTHI I1ama O0J1aIbl.
B) TypaxTsl KpIChIM/Ia T3 MACCACHIHBIH KOJIEMI TEMIIepaTypara ChI3BIKTHI TOYEIIl ©3repe/ii.
I') TypaxTsl Keaemjie ra3 MacCaChIHBIH KBICBIMBI TEMIIEpaTypara ChI3BIKTHI TOYEIIi ©3repe/ii.
J1) Kes-kenren raznsie Oip Modi Oipieit Temmneparypana ®oHe KbIChIMIa Oipel KejaeM allajbl.
56. KyJ10H 3aHBIHBIH CKAJISAP TYP/Jeri opHeri:

A) F=k3k
.

Ke M

TCH. IleHEHiH AKbBUIJAMABITBIH AHBIKTAHbI3:
c



B) E= 1 9

Arg, r?
B) F—kky
r
I E=—
4c
)= F=kr
r

57.xkBUNOTEHINAJ 0eT AereHiMis ne?
A) bapnbik HYKTenepinmae Olpieit moteHipan 0oaaTeiH OeTTep
b) Bapnbik HYKTenepiHae opTypil MoTeHIan 0oIaThiH OeTTep
B) Bapnbik HYKTenepiHae MOTSHIMAIAAPhI HOJII'€ TEHOETTED
I') Bapnbik HYKTenepiHae MOTeHIMA TakOamapsl Oipacit 6onaTeiH OeTTEp
J1) BapnbIk HYKTenepiHae MOTeHIMA TakOatapsl opTypiii O0aThiH OeTTEp
58. JIBurarenb KapHo unkii 6oiibiHIIA :kyMbIC icTeiili. CybITKBIIITHIH TeMIIEPATYPaChl
TypakThl 17°C. KbI3AbIpFLINTHLIN TeMnepaTypachin 127-1en 447°- ka yaraiitkanaa IIOK
KaHaai 0oaapl?

INELETY)
73

) T2 -33,
7,

B) 7217,
73

r) 72_g
73

) 2 =5,
1,

59. Erep 0,01 m® xememae 8:10'° mostekyia 6osica, 0HAa MOJIEKYJIATAPABIH KOHIEHTPAIHUSCHI
KaH/1ail 001aTHIHBIH AHBIKTAHbI3:
A) 8:10%2m 3
B) 8108w
B) 8:100\3
I) 810%3
J0) 8:10%m
60. Yiikesic kymiHiH TeHaeyi:
A) F=umg
B) F=ma
B) F=mg
I F=kx
) F=mgh
61. Erep 1eHeHiH KMHETHKAJIBIK YHEPrusichl 4 ece apTThIPca OHBIH MMITYJIbCI Kasaii e3repeni?
A) 16 ece aprajpl.
b) Osrepmetini
B) 4 ece apransl
I') 2 ece xemuni



) 4 ece kemui
62. TepOesticke KaHaaii nmpolec ;kaTnaiabi?
A) T'azgarbl MOJIEKYJIANIBIK KO3FAJIBIC.
b) PannoTonKbIHIBIK Tapaty.
B) JKapbIKThIH Tapaiysl.
I') CeiicMukanbIK TOIKBIHAAPIBIH TapATYHI.
J1) J1bIOBICTBIH TapaTybl.

63. Karanapirs 200 %‘4 cepinme KyWTiH dcepiHeH ScM-re y3apaabl. CepinneHin

NOTEHIMAJABIK JHePrusichbl KAaHAail:
A) 25-1072 JIx.
b) 10 Ix.
B) 100/Ix.
) 25-10 JIx.
1) 200 Tx.
64. KepHeyJlik cbI3bIKTapbl MeH IKBHIIOTeHIIHAJI OeT Oip-0ipiHe cajbICTHIpFaHIa KaJlaii
opHaJjacaabl?
A) Tlepnienaukynsp
b) Beunrini 6ip OypsliineH
B) Ilapannens
I') ’Kanama GoiibiHmia
) Ke3 kenren OarbITIIEH
65. Tok KyuIiHiH 6pHeriH KOpceTiHi3:

A
dt
. dl
) J_E
B) i=ne’y
N i=ney

66. Tiz0exTin OipTekTi 00iri ymin OM 3aHbIHBIH OPHETiH KOPCeTiHi3:

U
A ==
) R
I
B) R=p—
) P
&£
B)I_R+r

1—~) | = ¢1_(02+ng
R

M l=

67. HuanuapJik eTKi3rimTin Keaeprici:

|
A) R=p—
)ps

U
b) I=—
) R

&

B) I =
) R+r




F) | = (01_(02+812
R

N PR

68. Kupxro¢rein 6ipiHii epe:keciHIH OPHETiH KoOpCeTiHi3:
A) Z |.=0
b) Z I« R :Z&

B) Q=R|’t
I P=|"R
I p, =IiE

69. Kupxro¢rbiH exiHlIi epexkeciHiH OpHeriH KOPCeTiHi3:

A) ZIkszzgk
B) Zlkzo

B) Q=R|’t
I P=|"R
I p, =IiE
70. buo-Casap-Jlanuac 3aHbIHbIH 6PHEriH KOPCeTiHi3:
A) dB = % | ‘:ﬂ';r
B) dF =1[diB|
B) F=Q[B|
) Bm ~1Sn
1 8- Mo

m

71. AMnep 3aHbIHbIH OpHeri:
A) dF =1[diB]

B) gzﬁﬁ
A

r3
B) F=QpB

r) d§=& I|d|3,r|
A r
i) B = 1Sn
72. DJIeKTPOMATHUTTIK MHAYKIUS 3aHbI:

do

Meamy

b) w=LI
B) Lzluoynzv
di

L) gaz_l‘a



73.

74,

75.

76.

7.

78.

79.

dt

dL)dI
di

1) ge=—(L+|—

(I)eppOMaanT KOK Ke3neri 63)_IiK HHAYKIUAHBIH JIEKTP KO3raylibl KY].[Ii:

dl
N gLy

B) L=g un’V

B) w=LI
do
N o--22
) &y
L) di
S R ) ol
V&, ( " dljdt

AMiiep KYWiHiH 0aFrbIThl KaJail aHBIKTAJA/bI?
A) Coun Ko epexeciMeH
b) erki3rimike acep €TETIH KYILL.
B) Keke Oeniiekrepre acep €TeTiH KYILL.
I') op HYKTezeri >kaHaMaHBIH OaFbITHl B -HBIH OaFbITHIMEH COMKEC Kelice.
J1) Pamkara ocep eTeTiH MaKCUMallb aifHAIBIPYIIIHI MOMEHTHIH MarHUT MOMEHTIHE KaThIHACHI
apKBUTBI aHBIKTAIAIbI.
Amnep Kyl aereHimis ve?
A) Maruut epiciHjie TOK dJ€MEHTIHE 9cep eTETiH KYIII.
Bb) Coun kon epexecimeH.
B) Xeke Oenmextepre ocep €TETiH KYIIL.
I') op HykTexeri >kaHaMaHbIH OaFbITHl B -HBIH OaFBITHIMEH COMKEC Kelice.
J1) Pamkara ocep eTeTiH MaKCuMaib aifHAJIIBIPYIIbI MOMEHTHIH MarHUT MOMEHTIHE KaThIHACHI
apKbLIbl aHBIKTAJIA/IBI.
JlopeHu Ky ien KaHaaM KyWTi auramMmbiz?
A) KO3FaJbICTaFbI JKEeKe OOJIIIEeKKe dcep eTYII KYIII.
bB) op HykTexeri skaHaMaHBIH OaFbIThI B -HBIH OaFbITHIMEH COMKEC Kelice.
B) Pamkara ocep eTeTiH MakcMMailb aifHAJIIBIPYIIbI MOMEHTHIH MarHUT MOMEHTIHE KaThIHACHI
apKbLIbl aHBIKTAJIA/IBI.
I') eTki3rimike acep €TeTiH KYIII.
1) Con kKo epekeciMeH.
MarHut MHAYKIMSICHI JereHimMi3 He?
A) Pamkara ocep eTeTiH MaKCUMalh allHAABIPYIIBI MOMEHTIHIH MAarHUTTIK MOMEHTIHE
KaThIHACHI aPKBUIbI aHBIKTAAIbI.
b) Xeke OemnmekTepre ocep €TETiH KYIIL.
B) op HykTexeri skaHaMaHbBIH OaFbIThl B -HBIH OaFbITHIMEH COMKEC Kelice.
I') eTki3rimike ocep €TETIH KYIIL
J1) Con xon epexeciMeH.
NHAyKIUAIbIK TOKTBIH 0aFBITHIH KiM TaFalbIHAAAbI?
A) Jlen.
b) ®apaneii.
B) I'enbmromnbil.
I') Ammep.
) Om
MarseTukTep Aen KaHaai 3aTrapabl aiTaabl?
A) Marsur epiciHe acep eTe aJlaThIH 3aTTap.
b) Ky#bIHABI TOKTAP.
B) CoIpTKBI MarHuT epiciHiH ocepiHeH OaraapiaHbI ©31HIH MEHIIIKTI MArHUT ©PICiH KacalThIH
TOKTap.



I') MarauT MOMEHTIHIH MEXaHHUKaJIbIK MOMEHTKE KaThIHACHI.
J1) DneKTpOHHBIH MEHIIIKTI MEXaHUKAJIBIK MOMEHTI.
80. Marsur epici Kanaai epicke sxkaraabi?
A) KyUBIHABI
b) Ilorenmuanms.
B) DxBumnoreHmmanas
I') Conenonn yuiH KyWbIHABI.
J1) Topoup yiiH MOTEHIIUAIIBI
81. MarnuTTey BEeKTOPbI MATHHUT Opici HHAYKUIMsACBbIHA KaJjail Tdyesai 0oaaabl?
A) J=y 2
HoH
b) B
B) (1+x)B
) » IUOBZ
1) ;UO,UE

82. Erep ToxkrapabiH OarbITTapbl OipAei 00s1ca, OHIA TOrbI 0ap Y3bIH apaJlie/b
eTKisrimrep 0ip-0OipimeH KaJiaii dcepJieceni?

A) e3apa TapTbUIa/IBI.

b) e3apa Tebineni.

B) acepnecneiini.

I') TokTbiH OaFbIThIHA TOYENCI3 TAPTHUIABI.

J1) ToxThIH OaFbIThIHA TOYENCI3 TEOLIET.
83. Erep TokTapabiH 0arbITTapbl KapaMa-Kapchl 00s1ca, OHAA TOrbI 0ap y3bIH
napaJuieJib eTKi3rimrep 0ip-0ipiMmen Kanaii acepseceni?

A) e3apa Tebinel.

b) e3apa Taprbutansl.

B) ocepnecneiimi.

I') ToxThIH OaFbITBIHA TOYEJICI3 TAPTHLUIAIBI.

J1) ToxThIH OaFbITBIHA TOYENCI3 TEOLIET.

84. U =100 cos(lO;zt + ZJB TeHAeyiHJeri AMIUINTYIaHbIH IIAMACBIH KOPCETIiHI3:
A) 100
b) 10~x

B) (107zt + Z]

T
n =~
) 4
) 1B
85. U =100 cos(lO;z t+ %jB TeHJeyiHaeri HMKJIIIK KUITIKTIH MaMacblH KOPCETIiHi3:
A) 107
B) (1o;zt+”]
4
T
BY *
) 4
N 1B
JI) 100

86. Juddepennuan rypaeri Om 3aHbIHBIH 6PHETiH KOPCETIiHI3.



87.

88.

89.

A)
b)
B)
)

)

A)

b)

B)

I)

)

A)

b)

B)

)

)

A)

)

B)

)

JleHerejiek TOKTBIH IEeHTPiHe TYPFbI3bLIFAH OChbTEri MArHUTTIK MHAYKIHS:

| = D-P," &
R
—
R+r
I
R=p—
?s
=2
R
Ty3y TOKTBIH MATHUTTIK WHAYKIUSCHI:
B:lLlILlOI
2z r
B:lLlILlOI
2R
2
2R 1)
B Mo Qr
4r r?®
— ol
dB=
. 3
A r
JleHeresiek TOKTBHIH HEHTPiHJEri MATHUTTIK MHAYKIIHS:
_ !
2R
2
8 luOIR
2R 1)
B:ﬂo'
270
5 M)
Ar 3
— ol
dB=
. 3
A r
2
2(R? +r2)72
B=1u0|
2R
B=1u0|
270
Ezll’lo Qvr

4r 1



0 d—B':&||d|_:F|

A r
90. Buo-Cagap-Jlanjiac 3aHbl 6pHeriHiH MOAYJIi:
A) dB-= MU, IdIS|2n a
A r
B) 4B = & I d|3,r
4 r
B) B- Ho Qur
Ar r?®
I B- & Qvsin a
A rz
1) F=QB
91. AMniep KYLIiHIH MOZY.JII:

A) dF =IBdlsin«
B) dF =I[dIB

B) §=&§‘7—F]

4r r?®
I) F=QyvB
H) F =QvBsina«a
92. MarHut epicinae KO3rajbin 0apa ;KaTKaH 3apsaKa acep eTeTiH KYiHiH MoxyJIi:

A) F=q%Bsina
b) I_fqu+q\7§
B) dF =I[dlB|

) dF=IBdlsin«

H, 2111,
VR e
93. MarHuTTiK HHAYKIHsSE BeKTOpbI yiiH 'aycc Teopemachl:
A) §BdS=0
B) @, =BS
B) ®,=[BdS
S

I do,=5BdS
) @,=[B,ds
S

94. TyHBIK KOHTYP 0OHBIHIIA MATHUTTIK HHAYKIHUSA BEKTOPbIHBIH HUPKYJISAIUACHI HEre
TeH?

A) {Bdl=u, I,
-z 1

B) iEdsngQ

B) {Edi=0

I) §BdS=0



95.

96.

97.

98.

99.

JI) VB=0
CosileHOMITBHIH MATHUT Opici:
A) B = NI

r

I
B) B — ILlO
2R
I
F) B — ILlO
27b
M
B = _ mx
iy p
TopouaTbiH MarHuT epici:
r
I
2R
B) B=py,nl
I
F) B — /LlO
27b
M
B=—"
iy p
Marsur epicinae meHOep 00iMbIMEH KO3FAJIFAH 3aPAATHIH allHAJIY IIePUOIbI:
A)T=T-= 2mm
qB
E) R = l
®
B) R = ﬂ
QB
2
1—‘) R = V_
an
1
J:[) T==
14

Marsur epici kepHeyJIiK BEeKTOPbIHBIH IUPKYJSIHUACHI KaJal Ka3bL1aabl?

A) fHdI=Y

B) H=— 1
Hy

B) Tz;(ﬁ

) u=1+x

) fldi=31,,

Marsur epici kepHeyJ1iri MeH MHHAYKIHMS BEKTOPBIHBIH apaChIHAAFbI Ty e K

A)H=—P_
A,
b) w=1+x

B) Tz;(ﬁ



I T=i FTm

L fldi=31,

100. MarHuTTik eTiMAiTIKIIeH MATHUTTIK KA0bLIIAFBIIITHIKTHIH APACHIHIAFbI
Ty eJIAIIK:
A) u=1+y
- 1 —_—

b) I=—) P,

AV &
B) H=—2—

HH

I 1=yxH
’I[) §Tdi = z I Mmon

101. ITapmarneruk ymin Kropu 3anpi:
C
A) X = =

eh
D A= g
eB

B ooy

I Po__ e
L 2m

C
I[) ZM :T_Tc

102. ®eppomarHetuk yuin Kropu-Beiic 3aHbI:
C
A =
: ZM T _Tc

103. DJIeKTPOMATrHUTTIK MHAYKIUA KYObLIBICHI IereHiMi3...
A)  KonTyp Kopiaran OE€TTEH 6TETIH MArHUT aFbIHBI ©3TE€PreH/ie, KOHTYP/AA JIEKTP
KO3FayIIbl KYIITIH Taiaa 00Iysl.
b) Kontyp xopiaran GETTeH ©6TETiH MArHUT aFbIHBI ©3TEPreH/Ie, KOHTYpPJA AJIEKTP
KO3FayIIbl KYIITIH Naiiga 6oaMaybl.
B) Kontyp xopiiaran GETTeH 6TETIH MarHUT aFbIHBI ©3TEPreH/Ie, KOHTYP/Ia DJIEKTP
epiciHiH maia GOyBbI.
I') KonTtyp Kopiiaran OETTEH O6TETiH MarHUT aFbIHBI ©3r€PMETEH/IE, KOHTYP/Ia DJICKTP
KO3FayIIbl KYIITIH Haia 00ysl.
1) KoHTtyp KopIiiaran OETTEH OTETiH MarHUT aFbIHBI ©3repMEreHIe, KOHTYp/a dJIEKTP
KO3FayIIbl KYIITIiH Maiiga 0ommMaysl.
104. O31ik HHAYKIHUSA KYObLIBICHI:



105.

106.

A) KoHTypaaFbl TOKTBIH €3repyiHe OaillIaHbICThl KOHTYP/Ibl KUBIIT 6TETIH MATHUT
arbIHbI ©3Tepren/ie, coll KonTypaa JKK-TiH maiina 0oysl.

b) KoHTypaarel TOKTBIH €3repMeyiHe OailllaHbICThl KOHTYP/Ibl KUbIIT 6T€TIH MAarHUT
aFbIHBI

e3reprex/ie, cojl Kontypaa IkK-TiH maiiia 00Jysl.

B) KoHTypaarel TOKTBIH e3repyiHe OaillaHbICThl KOHTYP/IbI KUBIIT OTETIH MarHuT
aFbIHBI
e3repMerenie, co kouTypaa IkK-tig naiiga 60mysbl.

I') KoHTypaarel TOKTHIH €3repyiHe OailslaHbICThl KOHTYP/Ibl KUbIIT 6T€TIH MAarHUT
arbIHBI ©3TepreH/ie, coll KonTypaa IkK-TiH maiiia 6oiMaysbl.

J1) KoHTypaaFsl TOKTHIH KOKTBIFbIHA OAIaHBICTHI KOHTYP/IBI KUBII OTETIH MAarHUT
aFbIHBI
e3repres/ie, coyl KoHtypaa IkK-TiH maiina 00ysl.

@DeppoMarHeTHKTIH OTIMILIIN MeH ce3iMTaJIbIFbI TOMEH/IeTiaei:

A) u>>1 y>>0;
b) u>1 y>0;
B) u<l, y<0;
) pu=1 x=0;
M) p=oo, y <0

JleHre/iek KOHTYPAAFbI TOK KYIIiH 3 ece KoOeHMTKeH/1e, OHbIH LEHTPiHeri MATHUT

HHAYKIMSACHI KaJiail esrepeai?

107.

A) 3 ece kebeiieni;
b) 3 ece azasmpr;
B) 9 ece azasnpr;
I') 9 ece kebeiieni,
J1) e3repmeiini;

Ty3y Torel 6ap eTKi3rimreri TOK KyuIiH 2 ece a3aiiTca, OHbIH MATHUTTIK

HHAYKIHSACHI Kajal e3repeai?

108.

A) 2 ece keMui;
b) 2 ece aprangr;
B) 4 ece apranpr;
I') 4 ece kemuni;
J1) e3repmeiini;

JleHrejiek KOHTYPABIH PaaAHyChIH 2 ece KeMiTce, OHbIH IeHTPiHAeri MATHUT

HHAYKIUSACHI Kajal e3repeai?

109.

110.

A) 2 ece apranpl;
b) 2 ece kemuni;
B) 4 ece kemuni;
I') 4 ece apranpr;
JI) e3repmeiini,

KouTypabiH aynaHbIH 4 ece apTThIpca, OHBIH MATHUTTIK MOMEHTI KaJaii e3repeai?

A) 4 ece aprajpl;
b) 2 ece apranpr;
B) 4 ece kemuni;
I') 2 ece kemuni;
JI) esrepmeiini;

3apsAaTHIH KO3FAJIBIC KbLIAAMABIFBIH 2 ece KeMiTce, JIopeHI] KYlIiHiH MarHUTTIK

0eJiri Kamnaii esrepeni?

A) 2 ece xemuni;
b) 2 ece apranpr;
B) 4 ece apranpr;



I') 4 ece xkemuni;
J1) e3repmeiini;
111. 3apsaATHIH IAMACKHIH 2 ece apTThIPCA, KO3FAJIBICTAFbI 3aPSIATHIH MATHUT
HHAYKIHUSICHI Kajai e3repeni?
A) 2 ece aprajpl;
b) 2 ece kemuni;
B) 4 ece xemuni;
I') 4 ece apransr;
J) e3repmeiini;
112. 3apsiATaH MATHUT MHAYKIUACHI AHBIKTAJATHIH HYKTere JeliHri KallbIKTBIKThI 2
ece apTThIpca, KO3FAJIbICTAFbI 3aPS/ATHIH MATHUT HHAYKIUSICHI Kajiaii e3repeni?
A) 4 ece keMusi;
b) 4 ece apransr;
B) 2 ece aprangr;
I') 2 ece xkemuni;
J1) e3repmeiini;
113. KoHnTypasl Tecin 6TeTiH MATHUT arbIHBIH 4 ece apTThIPCa, OHAA OHbIH MATHHUT
epiciH/e OpbIH aybICTBHIPFAHAAFbI KYMBICHI KaJsail e3repeai?
A) 4 ece aprajupl;
b) 4 ece xemuni;
B) 2 ece xemuni;
I') 2 ece apransi;
) e3repmeiini;
114. NHayKkius chI3bIKTAPbIHA OYPBILI sKacail TYCKEH 3apsiiThIH KO3FAJIbIC
TPaeKTOPUSIChI KaHaai?
A) Cnupanb 00iBbIMEH;
b) IlenGep OolibiMeH;
B) Dnnurnc 6oiibiMeH;
I') TlapaGona GolibIMeH;
1) Ty3y GoiibiMeH
115,  Marsur epiciHiH MHAYKUMSICHI HEHi cHmaTTaabI?
A) Maraut epiciHiH TOKKa 9cep €TETiH KYIIIiH CUmaTTaiabl
b) DnekTp epiciHiH 3apsaaKa ocep €TETiH KYIIIH CUITaTTal bl
B) Marnut epiciaje 3apsiaKa ocep eTeTiH Kyl
I') DnexTp epiciHiH TOKKA oCep €TeTiH KYII
J1) Maraut epiciHiH CHUIIaThl OOJIBIT TaOBIIMAN BT

116. MarHuT HHAYKIUSICHBIH OPHEriH KopceT:
- M
A) B=—";
Pm
B) §:|:I\_/I) ma'Bm:|;
4r R’
I B= i ;
M max
117. KylibiHab! epic aerenimis ne?
A) MaruuT UHAYKIHUSICHIHBIH KYII CHI3BIKTApbl TYUBIK 0OJIa/Ibl.
b) TyiibIK .

B) Ko3franbIcTarsl 2JIEKTp 3apsaATapblHa FaHA 9CEP eTei.
I') Torsr Gap eTKI3rimTep XKOHE TYPAKTHI MATHUTTED.



J1) OH 3apsiara GacTaibli, Tepic 3apsiATa asKTanaibl.
118. Boiibinan I=10A ToK Kypin TypraH *iHillKe CAKHHAHBIH HEeHTPiHIeri MATHUTTIK
MHIYKIHSHBI Ta0y Kepek. CAKMHAHBIH pagnychl =5 102 m.

A) 0,126 mxTn

b) 12,6 mxTn

B) 1,26 mxTn

I') 126 mxTn

) 1260 mxTna
119. Ty3y mexci3 y3bIH oTKIi3rimTin 0oiibiMeH I=50A Tok xypin Typ. 6TKI3rimreH
r=0,05 M KalmbIKTHIKTA OPHAJACKAH HYKTEHIH MArHUTTIK MHAYKUMSICHIH Ta0y Kepek.

A) 200 mxTn

b) 100 mxTn

B) 1,26 mxTn

I 0,126 mxTn

1) 1260 mxTna
120.  Ty3y cbI3bIK 00HbIMEH KO3FAJIBIN 0apa KaTKAH 3J1eKTPOHHHBIH TPAeKTOPHUSACHIHAH
r=10 HM KalIBIKTHIKTAFbl MATHUTTIK HHAYKIHUACBIHBIH MaKCUMaJIb MIHI Bmakc. =160
MKTJ1. DJIeKTPOHHBIH KbLIIAM/IBIFbIH AaHBIKTAY KepeK.

A) 1 Mwm/c

B) 0,5 Mwm/c

B) 1,5 Mwm/c

I) 2 Mwm/c

1) 2,5 Mwm/c
121. OPpKaiicbIChIHBIH Y3bIHABIFBI L=1 M eki mapaJuiejb oTKi3rimrepaeH Kyuui Tenaei
TOK JKYPill TYp. 6TKi3rimTepain apa KambIKThIFbI 0=0,0098 M. TokTap F=1MH kymmneHn e3apa
JcepJeceni. 6TKi3rimrTepaeri TOK KylliH Ta0y Kepek.

A)25A

b) 6,0 A

B)55A

I 0,5A

O ISA
122. U=400 B noreHumnaiaap aiibIpbIMbIHAH 6TKEH JIeKTPOH HHAYKIUsicbl B=1,5 MmTxa
OipJIiKTI MArHUT OPiCiHe MePNeHAUKYJIAP OaFbITTA YHIBIN eHil, meH0ep 00MbIMEH KO3FaJjia
oacraiiapl. lllenOepain paanycbiH Ta0y Kepek.

A) 0,045 m

b) 0,45 m

B) 45m

I 45m

1) 0,0045 m
123. Nuayknusicel B=0,03 Tu 0ipTrexTi MArHUT opiciHae 3JeKTPoH paauycskl =0,1 m
meHOep 00ibIMEH KO03FaJ1a/ibl. DJIEKTPOHHBIH KbLIIAMAbIFbIH AHBIKTAY Kepek.

A) 5,27- 108 m/c

B) 527- 108 m/c

B) 0,527 108 m/c

) 52,7- 108m/c

J1) 0,0527- 108 m/c
124. ®=4(0 mBT MaruuT arbiHbl TYHBIK KOHTYPAbI KubIN oTedi. Erep t=2 mc iminge
MATHHUT aFbIHBI HOJIbIE JIeiliH Kemice, OHa KOHTYpAa naiina 6oaareiH IKK-TiH oprama
MOHIH aHBIKTAy Kepek.

A)20B

b) 10B

B)5B



125.

126.

I) 30B
1) 40 B

A)0,15B
B) 0,015 B
B) 1,5B
I) 15B
1) 150 B

UHAYKTHUBTIJIIrI Here TeH?

127.

128.

)

A) 2TH
B) ITH
B) 0,5TH
I 18TH
) 6TH

b) rOtE = o8
ot

—

B) rotH :]+@
ot

I B:gogE

MupykrusTiairi L= 0,03 mrm katymkamen 1=0,617 Tox :kypin Typ. Tiz0exTi
a)KpIpaTKaH Ke3je, t=120 MKc yakbIT illliH/le TOK KYII ic )Ky3iHae HOJIbre AeiiH KeMuIi.
Kountypaa naiiga 6oaran e31ik MHAYKIUAHBIH opTama JKK-iH aHbIKTay Kepek.

2A TOK Kyl 0ap KOHTYpAaH OTEeTiH MArHUT arbIHbI 4 B0 00s1ca, KOHTYp

MakcBeJ1 TeHaeyJIepiHiH HHTerpaj Typaeri oipiHmi Kyobl:

— e d = =

A Edl=—— | BdS
) JEal=gl

§§d§=o
divB =0
divazp

—

B:luo/,tH

1) fHdi=[jaS+S [DdS §Bds = [ pav
S dtS S \Y

MakcBeJLI TeHaeyJaepiHiH HHTerpaJ Typaeri eKiHmi sKyobl:

A) fHdi=[jds+< [BdS DS - [ pav
S dtS S \Y

b) rOtE = _B
ot

—

B) rotH :]+@
ot

I) B:gogE

— > d — =
j:EdI:—a'S[BdS

divB =0

divD = e,

B:luo/,tH
§§d§=o



129.

130.

131.

132.

133.

oMoeotan Kupxro GyHKIUSICBIHBIH (PU3MKAJIBIK MAaFHACHI:
A) Kapa JIeHeH1H PHEPreTHUKAIbIK KapKbIpaybIHbIH CHEKTPAIbAbIK THIFbI3IbIFbI
b) Cyp neHeHiH 3HEpPreTUKAIIBIK KapKblpaybIHbIH CIIEKTPAIbIBIK ThIFbI3IbIFbI
B) Ke3skenreH 1eHEHIH SHEPreTUKAIBIK KApKbIPaybIHBIH CIIEKTPAJIbABIK ThIFbI3IbIFbI
I') KaTThl NEHEHIH HEPreTUKANBIK KapKbIPaybIHbIH CIIEKTPAJIbIbIK ThIFbI3IbIFbI
J1) CyiBIKTBIH 3HEPreTUKANIBIK KapPKbIPaybIHbIH CHEKTPAJIbJIbIK ThIFbI3/IbIFbI
Crepan-boabuMaH TYPpaKTbIChI:

A) 0=5,67*108 Br/(M*K*)
B) 8=2,9%107 MK

B) h=6,625*103* Ix ¢

') 1c=2,426 nm

J) ¢c=3*10% m/c

Bun TypakThIChI:

A) 8=2,9%103 MK

B) h=6,625*103* Ix ¢

B) 12,426 nm

I ¢=3*10% m/c

) 0 =5,67*10% Br/(M?K*)

ILi1aHk TYpaKTbICHI:

A) h=6,625*%10"3* Jx c

b) 1¢=2,426 nm

B) c=3*10% m/c

I) o=5,67*10% B/(m2K*)
J)B=2,9%10" MK

Kapa neHeHiH dHepPreTHKAJBIK KapPKbIPAYbIHBIH CIEKTPAIBABIK ThIFbI3IbIFbI

TeMIlepaTypa KOFapblIaraH/ia KaJjai e3repemi?

A) r A 1 — HIH MAaKCUMYyM OPHBI KbICKA TOJIKbIH YKaFbIHA BIFBICAIbI

B) r 4 1 — HIH MAaKCUMyM OpHBI Y3bIH TOJIKbIH JKaFbIHA BIFbICA]IbI

B) r 1 1 — HIH MaKCUMyM MOHI ©3repMei/Ii

I') r 4,7 — HIH MAaKCUMYM MOHI TOJIKBIH Y3bIHIBIFbIHA TOYEI I OOIMaTbI
J1) AWTburFaHaapaa IyphIC Kayar kKOK

134. Korapsl TeMnepaTypaja qeHeleH KaHIal coyJiesep MbIFaabl?

A) KepiHerTiH, yiabTpaKyIriH

b) Kepinetin, nndpakpi3bu1

B) YabTpakynrin, nuadpakbI3bul

I') MoHoXpoMaTThI

J) Atanrangapia qypbic jKayarmKoK

135. TemeHri TemmnepaTypaaa JeHeleH KaHAal cayJiesiep WbIFaabl?

A) Nndpaksi3bun

b) YabTpakynrin

B) Kepinerin, ynpTpakynria

I') YabTpakynrin, nHQpakbI3bU1
) Kepinerin

136. DIeKTPOHHBIH METAJJIIAH HIBIFY ’KYMBICHI JIeTeH He?

A) DIeKTpOHIBI METAUIIAH BaKyyMre OOJIiM HIBIFY KYMBICHI

b) DnexTponra Meramiga yaey OepeTiH KYMbIC

B) DnexTpoHibl MEeTaIABIH 1IIiHAE OPBIH ayBICTBIPYFa KETETIH KYMBIC
I') DnexTpoHabl aTOMHAH 0OJIyre KeTETiH KYMBIC

J1) AliTbuiranapa 1ypbIC sKayal ’kKOK

137. 7KapbIKTBIH KbICBIMBI KaHJAai Teopus 0OWbIHIIA TYCiHAipiieni?

A) KBaHTTBIK
b) TonkeHABIK



B) TonkeHABIK-KBAHTTHIK
I') KBaHTTBIK-TOJIKBIHIBIK
J1) AlTbUIFaHAApBIH apachklHa IYpPbIC KayaIr KoK

138. Komnron 3¢ dekrici Kanaail Teopusi OoiibIHIIA TyciHaipineni?
A) KBaHTTBIK
b) TonkeHABIK
B) TonKeIHABIK-KBAHTTHIK
I') KBaHTTBIK-TOJKBIHIBIK
J1) AitTeutFanaapIbIH apachlHIa TYPHIC Kayar KoK

139. Pe3ep¢oparbiH KacaraH aToM sIAPOCHIHBIH MOJAEJIIHIH KeMIUitiri vege?
A) DnexTpoaHaMHUKa TYPFBICBIHAH OPHBIKCHI3
b) DnekrponrHaMuKa TYPFbICBIHAH OPHBIKTHI
B) DnekrponrHaMuka 3aHbIHA CoOMKeC
I') DnexTpoanHamuka 3aHbIHA YHTIECIM/II
J1) DnexTpoarHAMUKA 3aHBIMEH CUTIATTaTIMaN IbI

140. Pundepr TypakThIChHI:
A)R=1,1*¥10" m
b) 1¢=2,426 nm
B) c=3*10% m/c
I') 0=5,67*10% Br/(M?K*)
J1) 8=2,9%10° MK
141. Ke3re kopiHeTiH aliMaKTa KaHIAHl CIIEKTPJIIK cepus KaTaabl?
A) banbmep
b) Jlaiiman
B) Iamen
I') bpaket
A) Hobynn
142. ®pank xkoHe ['epu ToxipubOeciHeH KaHIal Heri3ri KOPbITHIHABI HIbIFAAbI?
A) ATOoM 3HEPrUsHBI TeK OenTiTi-01p MOPIUIMEH FaHa KYTabl
b) AToMm sHeprusHbI Y3AIKCi3 KYTa/Ibl
B) AToM sHEprusiHbI Ky THANAbI
[') ATom sHeprusHbI MIEKTI MOHTe JCi1H FaHa KYTa bl
J1) AitTeiTFanaapIbIH 1IITHIE AYPHIC JKayaIKOK
143. Jle bpoiijb TYKbIPpbIMJIAMACHIH KOPCETIHI3:
A) ®oTtonmap FaHa eMec IIEKTPOHIAP JKOHE MAaTEePUSHBIH Ke3KelTreH 0acka
OemmeKkTepl KOPIMYCKYIbIIKIICH Oipre TOJKBIHIBIK KaCHeTKe He 00Iabl
b) ®otonnap KOpIycKyIbAiK KaCUETKE He
B) ®oronaap TONKBIHABIK KACUETKE UE
I') DnexkTpoHmap KOPIyCKYJIbIIK KACUETKE Ue
J) Atanrangapia qypbic jKayarmKoK
144. AHBIKTAIMAYHIBUIBIKTAP KATHIHACBIHA CIMKeC TeHAEY/l KOPCeTiHi3:
A) AE-At>h
b) Aw+i—r2n(E —U){//:O
1 z*me*

B)E =—~ - "=
) B = g

145. Sinponbin KaHaal Mojaebaepi 6ap?



A) I1naneTapIbIK, TaMIIBUIBIK
b) KBantThIK
B) TonkpeHabIK
I') Kopnyckynanbik
J1) OnTukanibIk
146. bop MarHeToHbI:

A)uf;:;
)ugpze:n
B)J:;/r“
D=2
Il)uf%

147. U =100 COS(].Oﬂ't-i— ZJB TeHaeyiHaeri TepoeJic (pa3acbIHbIH IIAMACHIH

KOpCeTiHi3?

A) (mﬂt + ZJ

T
B~
)4

B)I B
100
10z

148. ®@oTo3(ppexTiHiH Kail 3aHBIH/IA )KAPBIKTBIH 06JIIIEKTIK KacueTi kepcerijieni?
A) 2-111 3aHBIHIA
b) 1-mi 3anpIHAA
B) 3-mmi 3anpIHIA
I') 1-1mi sxoHe 3-1111 3aHBIHIA
J1) 2-111 xoHe 3-1111 3aHbIHIA

149. KomnToH 3¢ ¢ekTicinaeri TOJKbIH S3bIHABIFBIHBIH 03repici Here Tayeai

0osaab1?
A) -0OypsIiika
b)Oueprusra
B)ITnank TypakThiChbIHA
NUMnynscke
J)Maccara

150. Baabmepain xajnbl Typaeri gpopmyaachl:

1 1
Ao= R(F—?] n=234,...



151. /KapbIKTbIH 0eTKe TYCipreH KbICHIMbI KaH/Iail TeOpusiMeH TYCiHaipiiaeni?
A)opi TOJIKBIH/IBIK, 9p1 OOJIIIEKTIK
b)benmiexTik TeopusiMeH
B)KBaHTTBIK TEOpUsIMEH
[")KBaHTTBIK jk0HE KIACCUKAIIBIK TEOPUSIMEH
J1) TONKBIHIBIK TEOPHUSIMEH
152. bopabin OipiHmIi MocTyIaThIHA CAMKEC (POPMYJIAHBI HKA3:
A)mIr =nh

B)mdr = ni®

B)mdr = ni?

) mor = n’#?

JI) mor =n’#

153. BopabliH eKiHIII HOCTY/JIATHIHBIH OPHEri:

A) hv=E_, —E,

B) hv=E’-E?

B) hv = E, —E,

n

I hv=E_,+E,

1) hy = o =5
m-n

154. IlnaHK TYPAKTBICHIHBIH 6J111eM OIpJiri KaHaal (pU3NKAJIbIK IaMara
coiikec Kemaenai?

A) IMITy1bC MOMEHTIHE

b) Umnynbe

B) Kymr momenTine

I') Dueprusira

J1) KbICBIMFa

155. bopabiH opOUTACHIHBIH PAINYCHIHBIH (popMYyJIachl:

h?n?
A)r =
) mze?
hn
bB)r =
)T mze?
hn?
B)r =
) mze?
h?n
Nr =
) mze?
hn?
D r, =
mze

156. Jle-bpoiijab TOJKBIHBIH KaHAAl TIKipuOe maaeameni?
A) IIaBuccon-/xepmep Taxipuodeci
b) Bop toxipubeci
B) Pesepdopa Toxipubeci
I') ®pank-T'epu Toxipudeci
) Paneii-Jxunc Toxipubeci
157. Teii3eH0eprriH KATbIHACHIH KOPCeTiHAep (MUKPOOOJIIIeKTep YIIiH):
A) AXAp, =21
b) AxAt>7
B) AxAp, > 7h



) AXAE >
) AxAp, <h

158. KapsbIKTbIH KaObIprara TycipreH KbiCbIMbI KaHJail (popmyiameH
aHBIKTAJAAbI?

A)P=(1+ p)h—V N

159. 7KapbIKTBIH KYTHLTY 3aHBI:

A)l = |06Xp(—,u,€)

B) 1 =1, exp(- 1%¢)

B)I =1,cos’ ¢

D)l =1l,sin’¢

1 =1,tg%

160. ®otro3pdexT ymin IUHIITEHH (popmyJiachl:

2
A)hy, = my

B)hv, = A
mo’

2
I')hv, =eU

2A
M) hv, = oz
161. Kemn ¢oronanb! porodddexT yumin IWHITERH TeHaeYi:
mo’

B)hv, =

b) hv=A
B) hv=A+

mo?

mo?

INNhv=
JI) Nhv=eU

162. )KameTLm ay/JaHFa TYCipeTiH KbICbIMBbI:

A) p= (1+p)

B) p =CEZ(1+/0)
B) |0=ET(1+p)
=

I) p:? 1-p)



H)p=%(1+p2)

163. Il1ank runore3acbl 0OMbIHINA:

A)XapbIK mibiFapy nopuusMeH Tapanabl.

b)KapbIK STy nopuusiMeH Tapanisl.

B)XKapbIK 1mbrapy y31iKci3 Tapaiibl.

I')Kapsik xSty y3aikci3 Oonasl.

J1)’KapsbIK Tapamsybl y34iKCi3 00Jabl.

164. ®DOTOHHBIH IHEPTHUACHI:

A) ho

B) [zm, +(4-2)m —m,]

B) c’[zm, +(4—z)m,—m,]

) 1k

1) myc?

164. DJeKTPOHHBIH THIHBIIITHIK JHEPTUSICHI:
A)m,c®

B)[zm, +(4-2)m —m,]

B)hw

') ik

IT) ¢?[zm, +(4-2)m, —m,]

165. XaabIkapaJjbIK eJieM OipJiKTeri :KapbIK KyIIi:
A) Kannena

b) Jlrokxc

B) JIromen

I dx-c

J1) Br/m?

166. KapbIk arbIHBIHBIH o1meM Oipairi (XbK):
A) JTromen

b) Jlrokc

B) Kanpgena

I Ox-c

J) Br/m?

167. IlnaHk TypakTbIcbIHBIH oameM OipJiri (XbK):
A) Ik -c

b) JIrokc

B) JIromen

I') Kangena

J) Br/m?

168. Credan-boabuMaH TYpaKThICHIHBIH oJmmeM Oipairi (XBXK):
A) Br/(m*K*)

B) Br/m?

B) Br/m®

IN m-K

) k- c

169. Bun TypaxkrbichIHbIH 6ameM OipJiri (XBK):
A)Mm - K

B) Br/m®

B) Br/(m?K%)

') Br/m?



) x - ¢

170. 7KapbIK TOJKBbIHAAPBIHBIH KOTe€PeHTTIIIr AereHimis:
A) KeHicTikTe xoHE yaKbIT OOifbIHIIIA OlpHEIIe TepOeIMeli HEeMeCe TOIKBIHIBIK
ypAicTepiH yineciMal oTyi
b) Kenicrikre OipHernie TepOenmeni HeMece TOIKBIHABIK YpaicTepaiH yiecimal otmeyi
B) YakpIT OoiibiHIIa GipHere TepOenMerti HeMece TOIKBIHIBIK YpaicTep iy yineciMal
ermeyi
I') Ke3kenreH TOMKBIHABIK YpAicTepi
1) Keskenren tepoenmeni ypaicrepi

171. MoHoXpOMATTBIK TOJKBIHIAP AeTeHiMi3:

A) KeHICTIKTe MIeKTEIMETeH, aMIUTUTY/IAChl KUUTIT JKoHE OacTarnksl a3achl y3aK
YaKBIT TYPAKTHI OOJIBIT KAJIATBIH TOJIKBIH

b) KenicrikTe mekTenIMereH, aMIminTyAachl ©3repin OThIPaThIH TOJIKbIH

B) KenicrikTe mexTenMereH, >KUUIITri ©3repin OThIPaThIH TOJKbIH

I') KenicrikTe mexTenMereH, 6actankbl (a3achl ©3repin OThIPaThIH TOJIKbIH

J1) KeHicTikTe MIEKTeIMETeH TOJIKbIH

172. OnTHKAJBIK 0/ AUbIPbIMbI JereHiMi3:

A) JKapbIK TOJKBIHBIHBIH T€OMETPHSUIBIK OJ1 Y3bIH/IBIFBIHBIH OPTAHBIH CHIHY
KOPCETKIIIHEe KOOSUTIHIIC]

B) XKapbIk TONKBIHBIHBIH TCOMETPHUSIIBIK JKOJI Y3bIH/IBIFBI

B) ’KapbIk TONKBIHBIHBIH apU(PMETHKAIIBIK YKOJI Y3bIH IBIFbI

I') XKapbIK TONKBIHBIHBIH O1PTEKTI €MEC OPTaAaFrhl 5KOJI Y3bIH/IbIFbI

J1) YKapbIK TOJIKBIHBIHBIH MOJIIIP OPTAAaFhl KOJI Y3bIH/IBIFBI

173. KapbIK nHTepdepeHUNsICHIH 0aKbLIAY JicTepi:

A) backa myHKTTEpIe aTalFaHAapIbIH OapIIbIFbI

b) IOnr omici

B) ®penens alinanapsr

I') ®penens GunpuszMacsl

J1) buiie GunuH3achl

174. KorepeHTTiK KapbIK TOJKbIHBIH aJ1y YIIIH KaHAAH 9/1i¢ KOJIAHBLIABI?
A) XKapbIK TOJKBIHBIH €KIiTe aKbIpaTy

b) XapbIk TONKBIHBIH OPTEKT1 OpPTaJlaH OTKIZY

B) XKapbIk TONKBIHBIH OIpTEKT1 OpTajaH 6TKi3y

I') XKapbIK TONKBIHBIH MOJIIIp OpTagaH OTKi3y

J1) KorepeTTik >kapbIK TOJKBIHBIH ATy MYMKIH eMec

175. HWurepdepomMeTpiaepain TypJiepi:

A) Backa myHKTTe aTaiFaHAapAbIH OapIIbIFbI

b) Maiikenscon untephepomerpi

B) JIunauk untepdepomerpi

I') ’)Kamen unTepdepometpi

1) ®a6pu-Ilepo unrepdepomerpi

176. T'woiirenc npuHnunine ®peHeabIIH TOJIBIKTHIPYbI KaHIa¥?

A) ExiHIni peTTik TOJKbIHIAPIBIH HHTEP(HEPCHIUIIaHYbI

b) ExiHurl peTTik TONKBIHAAPABIH HHTEPPEPEHITHIIaH0AY bI

B) Xapsik coyneciHiH Ty3y CBI3BIKIICH Tapaybl

I') 2KapbIk coyneciHiH Ty3y CBI3BIKIIEH TapaliMayhbl

J1) XKapbIk coyseciHiH Ty3y CBI3BIKTaH aybITKYbI

177.  JAndpakumsiblK TOPAAFbI 0aC MAKCMMYM IIAPTHI:
A) dsin ¢ =+tk4

b) asin o =+RA4

B) asin ¢ = (2R +1)%



) dsin o =+(2R + 1)%

) 2dsin @ =RA
178. IudpakuusibiK TOpAaFsl 6ac MUHMMYM IIAPTHI:

A) dsin ¢ = +(2k +1)§
b) asin p =+RA
B) asin ¢ = (2R +1)%

I') dsin p =R

) 2dsin @ =RA

179. Jn¢pakuusiabiK TOPABIH CHEKTPIHIH eH YJIKeH peTi KaHaaii maprt 0oibIHIIA
AHBIKTAJAABI?

A)sing=1

B) singp =0

B) sing =

I') sing =0,5

JT) sing =-o0

180. Hopmaub aucnepcusiia 3aTThIH ChIHY KOPCETKIIIIHIH TOJKbIH Y3bIHABIFbIHA
OailJlaHbICHI KaJ1ail e3repeai?

A) A kemice n apTajbl

b) A xemice n kemuai

B) 4 xewmice n e3repmeiini

I') A e3repmece n apTajibl

B) 4 e3repmece n kemu/i

181. bByrep 3aHbIHbIH 6PHEriH KOPCETIHI3:

A I=1e""

B) | =1,c08"
B) | =1,sin’«
I') dsin ¢ =£k4

J1) 2dsin@ =+kA

182. JKappIk coyJseci KaHIail TOJKbIHAAPFA KATAABI?
A) Kennenen

b) boiinbik

B) kyma

I') U3otponTsl

J1) CuHXpOH B

183. 7KapbIk BeKTOPBHI YHIiH Heri3ri Kanaail maMa KapacTbIpbLIaabl?
A) E

b) H

B) B

I D

M) S

184. TaOuru kapbIK 1en HeHi aiiTaabl?

A) E ’xaH-)KaKKa TE€H bIKTUMAJIJIbl OPUEHTALIUSIIbI

b) E Tepbemnic 6arbITh peTTENreH

B) E Tepbeniciniy Oip OarbITTa apTHIKIIBUIBIFEI Oap
I') E Tepbemici Tex Oip OarbITTa



J1) E tepberici yabIT OOWMBIHINIA ©3rEPIIl, OHBIH YIIIbI 3JUIMIIC ChI3abl

185. Toaspu3auMsiJIAHFAH KAPBIK el HeHi alTaabl?

A) E TtepOeric OarbIThl peTTENTreH

b) E tepbemniciHiH Oip OabITTa apTHIKIIBUIBIFBI Oap

B) E Tepbemnici Tek Oip OarpITTa

I') E tepbemnici yakpIT OOMBIHIIA ©3TepPil, OHBIH YIIIbI AJITUIIC ChI3a/Ibl

1) E ’xaH-)KaKKa T€H BIKTUMaJIIbl OPUEHTALIUSIIBI

186. AO0our0T Kapa JeHe YLIiH:

A) Ay =1

b) Ay 1=0

B)Avr>1

NAyvr<1

I[) A V. T# 1

187. 7KapbIKTbIH HHTEP(EePEeHIUACHI Jel:

A) Exi KorepeHTT1 )KapbIK TOJKBIHIAPHI OETTECKEH/IE KapblK HHTEHCUBTLIITIHIH O1p
OpBIHJIap/1a MAaKCUMYMBbI, aJl 0acKa OpbIHJIapAa MUHUMYMBI Maii1a O0TybIH aifTa bl
b) Exi KorepeHTTI1 kapbIK TOJIKbIHAAPBIHBIH OCTTECKEHIH ailTabl

B)Eki korepeHTTi kapblK TOJKbIHIAPHI OeTTecin OipiH-0ipl SICipeTKeH 11 allTabl
I') Exi KOorepeHTTI %apbIK TOJKbIHAAPHI OeTTeci OipiH-0ipl KyIIeWTKeH 11 alTaabl
J1) Emikaiiceichl qyphIC emec

188. 7Kyka mieHKaaarbl ;KapbIK HHTEeP(epeH s ICHIHbIH K0/ AUBIPbIMBI:
A) A=2dncosr

b) A=0

B) A=+tR1

F)A=1Qm+n%

_xd
ma->

189. IlarbuiFaH kapbIKTa HbIOTOHHBIH KAPbIK CAKNHACBIHBIH PaNyChl Here
TeH?

A) 1, =./(2m —1)%R

B) r, =vmAR

/ ab
B) rm = mmﬁ

INr,=1
J—I) Iy =0

190. larbuiFaH kapbIKTa HHIOTOHHBIH Kapa CAKUHACBIHBIH PAJNYChI Here
TeH?

A) r, =vmAR

B) I, = (2m—1)%R
ab

B)r,=|—%RA

) Va+b

MNr,=1

J0) Iy =0



191. ®peHennb 30HAJIAPBLIHBIH PAAUYCHI HEre TeH?

ab
Ar, =.|—mAi
A Va+b
B)r, = /(2m—1)%R
B)r, =vmAR
F)rm:l

J0) ry =0

192. KapbIKThIH IU(PPAKIMUICHI Jel:

A) YKapbIK TOJKBIHIAPBIHBIH KeJepri TOHIperinae TapajaraHia TeOMETPHSUIBIK ONTHKA
3aHBIHAH aYBITKYBIH alTaIbl

b) CoyrneHiH Ty3y CBI3BIKIICH TapalybIH aiTaJIbl

B) Coyneniy BakyyMm/ie TapaiaybiH aiTabl

I') YKapbIK TOJNKBIHIAPBIHBIH OIp OpTaaa TapaayblH aiTaIbl

) Jypbic xayamn k0K

193. T'wiireHc NPUHUKMNIHIH AHBIKTAMACHI:

A) XapbIK TOJIKBIHBI )KETKEH 9pOIp HYKTE, EKIHIII PETTIK TOIKBIHIAP/IBIH IEHTPI
Ooajpl, al OYJT TOJKBIHIAP/IBIH KaJIIbl OPAYIIBICHI KeJIeCl YaKbIT Ke3eHIH/IETI
TOJIKBIH/IBIK OCTTIH OpPHBIH Oepei

b) XapbIk TONKBIHAAPHI KOJIBIHAA KE3AECKEH Keaeprijiepi opabIn eTe i

B) Keiibip sxapbik Ko3IHEH KO3IbIPUIFAH JKapPBIK TOJKBIHBI (PUKTUBTI KapbIK,
KO37epiHeH “HIBIFaThIH eKIHIII PETTIK KOTePEHTTI TONKBIHAAPBIH CYIIEPIIO3UIUS
HOTHXKECI peTiHIe KapacThIPbLIa bl

I') XKapbIK TONKBIHAAPHI KOJIICHEH TOJKBIHAAP OOJIBIT CaHaIa bl

J1) ApanapbiHia IyphIC JKayall KOK

194. T'wiirenc-®peHe/ib NPUHIUMIHIH AHBIKTAMACHI:

A) Keiibip kapbIK K631HEH KO3IbIPBIIFaH KapbIK TOJIKBIHBI (PUKTUBTI JKapPBIK
KO3JIepIHECH “IIBIFAThIH’ €KIHII PETTIK KOTePEHTTI TOIKBIHAAPBIH CYyTEPIIO3UITUS
HOTIDKEC] peTiH/Ie KapacThIPhLIaIbl

b) JKapsIk TOJNKBIHAAPHI HKOIBIHAA KE3IECKEH KeJeprijiepi Opaibil oTe i

B) XKapbIk TONIKBIHBI )K€TKEH opOip HYKTE, EKIHIII PETTIK TOJIKBIHAAP IBIH IIEHTP1
0omabl, ajl OYJT TOJIKBIHAAPIBIH JKaJIIbl OPAyIIBICH KeJleCl YaKbIT Ke3eHIH IeT1
TOJIKBIH/IBIK OCTTIH OpHBIH Oepe/ti

I') XKapbIK TOJNKBIHAAPHI KOJIICHEH TOJIKBIHIAP OOJIBIT CaHAIa bl

1) ApanapsiHaa AYpHIC Kayall KOK

195. Jlenresek Tecikreri audpakmusaaa opTajablK KOPHITKbI aMILIMTY1Q Here
TeH?

A) A= Az‘l An
B) A_Al A‘R
2 2
By ach A
2 2
r) A_AR +1
2
A
H) A= >

196. JImckineri nudpaxuusiga opTanabiKk KOPHITKbI AMIUINTY/IA Here TeH?



e

A) A=
b) A=—+

B) A=

l—\N‘x;D N‘?

r A="2"

N?'\’L}NL}N

>

WA=+

197. Bip cannaynarbl @payHrodep 1uppakuusicbiIHbIH MAKCUMYM IIAPTHI:
A) asinp=1kA

B) asin ¢ =+(2k +1)%
B) dsinp=1kA
I) dsing =+(2k +1)%

1) 2dsin@ =kA

198. Byab¢-bparrrep ¢popmy.acet:
A) 2dsin@ =k
B) asingp=+kA

B) asin ¢ =+(2k +1)%
I') dsin o =+RA
1) dsin g = +(2k +1)§

199. IndpakuusiibIK TOPABIH aXKbIPATy KaoijieTi:

A) R=kN
B) R=1
1
B) R=4,
A

N R=—
) oA

1) R=0

200. ToakbIHABIK 0eTTi PpeHesb 30HATAPHIHA 0OTYIAIH TYPbICTBIFbI
IKCIEPUMEHT 0OlbIHIIA KaHJali KypaJl apKbLIbI JdJ1e/1/IeHreH?

A) 30HanNbIK MJIaCTUHATIAP

b) ITapannens muiactuHanap

B) Coina Topi3ai miactTuHamap

I') KenikabGaTTh! macTuHamap

1) ChepanbIk rutacTuHanmap

201. Ppenens nuppakumschbl KaHAAH Kargaiiia 6akanaab?

A) qudpakuusanay 6ereri xapblK K031 MeH 0akpllay HYKTECIHE )KaKblH OoJica
b) udpaxuusnay Oereti xapblk Ko31 MeH OaKbUIay HYKTECIHE IIEKCi3 albIC XkKaTca
B) udpaxiusinay 6ereri TOIKbIH Y3bIHABIFBIHAH OTE YJIKEH 0oJica

I') Iudpakuusnay 6ereri menaip Oonmaca

) Mudpakuusinay 6ereri menaip 6osca



202. ®paynrogdep mudppakuuscol Kanaai xxaraaiga oaiikaaaab?
A) ludpakuusnay 0ereri )kapblK Ke31 MEH OaKbliay HYKTECIHE IIEKCI3 ajibIC kKaTca
b) dudpaxuusinay 6ereti TOJKbIH Y3bIHABIFBIHAH OTE YJIKEH OoJica
B) Mudpaxuusnay 6ereti menip 6oamaca
I') Audpakuusinay 6ereti meniip 6oica
1) dudpaxuusiay 6ereti xapblk K031 MEH O0aKbliay HYKTECIHE JKaKbIH OoJica
203. I'onorpagus nerenimis ve?
A) JleHeneH maFblIFaH JKapblK TOJKBIHBIHBIH CTPYKTYPAachiH (POTOMACTUHKAFa
TYCIpYAIH epeKiIe d/ici
b) [leneHiH cTpyKTypachIH 3epTTey 9Aici
B) leneniy ¢popMachiH 3epTTey 9/icl
I') leneHiH KypaMbIH 3€pTTey 9Aici
J1) JleHneHiH TYCiH 3epTTey 9/icl
204. KapbIKTHIH AMCIIEPCUSICHI [IeIL:
A) 3aTTBIH ChIHY KOPCETKIIIIHIH KapbIKTHIH TOJIKBIH Y3bIH IBIFbIHA TOYEJIUIITIH alTaabl
b) CoyneniH Ty3y CBI3BIKIIEH TapalybIH aiiTa bl
B) Coyneniy marplty KYObUIBICHIH aliTaabl
I') CoyneniH Ty3y CBI3BIKTHI Tapaiy/laH aybITKYbIH aliTa bl
1) ApanapsiHza AypbIC *Kayar KOK
205. 3aTTbIH AUCHEPCUACHIHBIH OPHeEri:

R
di
B) n=\su
B) n=+/¢
I e=1+y
) D=1

206. AHoOMAJb IUCHEPCUNAAA 3ATTHIH ChIHY KOPCETKIIIIH TOJKbIH Y3bIHAbIFbIHA
A OallJIaHBICBHI Kasial e3repeni?

A) A kemice n apTajbl

b) A kewmice n xkemmi

B) 4 xemice n esrepmeiisi

I') A e3repmece n apTajibl

JI) A e3repmece N keMui

207. Tlonsipu3anusiiaHFaH )KapbIK Jell.

A) xanaiiza 0ip JkapbIK BEKTOPBIHBIH TEPOEIiCIHIH PETTENYiH alTaapl
b) CoyneniH Ty3y CBHI3BIKIICH TapalybIH aiiTa bl

B) Coyneniy cbiny KYOBUIBICBIH alTa bl

I') Keneprizen eTkeHi€ COyJICHIH MIANIBIPAYBIH alTa bl

J1) ApanbIFblHIa TIYPHIC sKayan KOK

208. MaJroc 3aHBIHBIH OPHeT:

A) 1 =1,cos’ «
b) pzw
e + Din
B) tgi; =n,
I ¢p=cd
J) p=[alcd
209. bBprocTep 3aHBIHBIH OPHETI:
A) tgi; =n,
E) P— Irmx B Im'n
o +1

mex min



B) p=cd
I p=[a]cd
) 1 =1,cos’*«
210. Kupxro¢ 3aHbIHBIH OPHeT|:

RVT
A) ’ :rUT
AV,T i
B) R, =0oT"

b
B) Ay ==
)rmx T

2
D) r, :2’Z—fsnT

27zho® 1
)1) rUlT = 2 hv
¢ e®m —1
211. Credan-boabuMaH 3aHbIHBIH OPHET|:
A) R, =0oT"*
b
b) A =—
) max T
Ro, T

) = r-ulT

Av, T

2
Dr _ 27U gor

o T 2
' c

27zho® 1
'H) rUlT = 02 hv

e‘RT _1

212. Tlaank ¢gopmyJiacel:

2zhovd 1
A) rUlT = 2 hv
e¥ 1
B) R, =0T*
b
B)A  =—
) max T
Ro,T
r) Ul :ruT
Av T 7

270?
D 1, :C—ZSRT

213. BUHHIH BIFBICY 3aHBIHBIH OPHErI:

A) A :E
~
B) R, =0T*
27zho® 1
B) rUJ - 2 hv
e¥ 1
Ro, T
) = o T
Av, T
27r0?
) r=——RT

C



214. CoipTKbl GoTo3(pdeKT YiIiH IHHIITEHH Tenaeyi:

moZ,

A) hv=A+

B) P= E. 1+ p)

A

K, h
I) A/I:l(l—cose)

me

hv

I[) P;/ =

C

215. 7KapbIK KbICBIMbIHBIH OPHeTI:

A) P= E. 1+ p)

C
2
B) hy = A+ 1V
A
B _A
)VKul h
I) Aﬂ:i(l—cosé’)
me
hv
M) P =—
C

216. KomnToH 3¢ (peKTiciH cHNaTTalThIH OPHEK:
A) AL :L(l— cos6)
me

mo?

b) hv=A+—=
A
B S
)VKul h
E
) P=—(+p)
C
hv
M) P, =—

c
217. KomnroH 3¢ dekTici gem:

A) KbICKa TOJKBIH/IBI DJIEKTPOMATHUTTIK COYJICHY/IIH 00C AIeKTpOoHAapIaH
HIANIBIPAYBIH alTaIbI

J1) ApacbiHzia TypbIC Kayan *KOoK

b) XKapsIk coyneciHiH ocepiHeH JAeHere TYCIpieTiH KbICHIM/IbI aliTa bl

B) DnekTpoMarHuTTIK COyIeHYIH 9CEPIHEH 3aTTaH JCKTPOHHBIH OOIIiHII IIBIFYBIH
alTanbl

I') X)KapbIk ke3iHIH KO3FaJIBICEIHA OAMIAHBICTHI JICKTPOMATrHUTTIK TOJKBIHHBIH
KULTITTHIH ©3repyiH aiiTa bl

J1) ApacbiHga AYpHIC JKayaIl KOK

218. Baabmep cepusichl:

A) v:R(i—niz)



1 1
B) V:R(g—z—n—2
1 1
F) V=R 4_2_n_2
1 1
A) v=R Ty

A) V=R£1i2—ni2
b) V=R(2i2—ni2
B) v=R 3%—%
I V=R(4i2—ni2
e

220. BopablH GipiHIIi MOCTYIATHI:

A) AranrannapabiH OapIbIFbl

b) Atompaa cranmonap Kyiiep 6oabt

B) AtoMHBIH cTanioHap KyHiaepiHe 3JIeKTPOHIAPIbIH CTallMOHAp OpOUTAIaphl Collkec
Keneml

I') Dnekrponnap crauuroHap opouTaga KypreHae dJIeKTPOMArHUTTIK CoyJlie
IbIFapMam bl

) Hypsic xayan ®oK

221. bopabiH eKiHIIi MOCTYJIATHI:

A) Dnektponaap Oip cranioHap opOuTagaH Oacka cTalmoHap opouTara KemkeHae 0ip
KBaHT SHEPTUs NIBIFApbUIa bl (FKYTHUIAIIbI)

b) Jlypeic xayar k0K

B) Atomzaa cranmonap kyiiaep 6omaapl

') AToMHBIH CTallMOHAp KyilepiHe AJIEKTPOHAAPIbIH CTAIMOHAP OpOUTANIaphl COMKEC
KeJel

J1) DnexkTpoHAap cTalioHap opouTana >KypreHje JeKTPOMarHUTTIK coylie
IbIFapMa bl

222. AHBIKTAJIMAYHIBLIBIKTAP KATHIHACBIHA COMKeEC TeH/aey:

A) AXAp, >h

) e=hv

223. ATOM 3HepPrusicbIHbIH OPHeri:
1 z°me*
A)E, =————
) B = e

2m
b) A‘//+h—2(E—U)‘//=0



h
B) 1=—
) A=
T) AXAP, >h
) e=hv

224. BaiisiaHbIC JHePrUsCHIHBIH OPHEri:
A) E, =[zm, +(A-Z)m, —m,]c?
B) A=JN
B) Am=[Zm, +(A-2Z)m ]-m
') N=Nge™

/n2
I[) T% :7

225. Maccajap aKkaybIHbIH 6PHeri:
A) Am=[Zm, +(A-Z)m, ]-m

A

A

B) A=JN

B) N=Nge™*
/n2

NHT, =—=

) /)

) E, =[zm, +(A-Z)m, —m_|?

226. PaauakTHBTIK bIIBIPY 3aHBIHBIH OPHET|:

A) N=Nye™*

b) A=JN

B) Bm=[Zm, +(A-Z)m_ ]-m
n2

B4

) E, =[zm, +(A-Z)m, —m_?

227. PaamakTHBTIK bIABIPAYIBIH KAPTHLIAH bIABIPAY MEPUHOAbI KAHAAM

OPHEKIIEH aHBIKTAJIAAbI?

/m2
ATy =—=

A

nT

B) A=JN
B) Am=[Zm, +(A-Z)m,]-m
I N=Nye™

A

) E, =[zm, +(A-Z)m, —m, |

228. o -blABIPAYAbIH 3aHAbLIBIFBIH KOPCETiHi3:
A) IX—, 07+ %

B) /X, QY+ e

B) ZBe+;‘He—>§Li+2Ve

') /Be+,He—2C+gn

) %0 7%Th+ £He

229. [ -piAbIpayablH 3aHAbLIBIFBIH KOPCETiHi3:
A) IX =AY+ 2%

B) 2 X—,%Y+Je

B) ZBe+;‘He—>§Li+2Ve

') /Be+,He—2C+gn

) 23U —%Th +,He



230. Kanpaii peaknusiia HeiiTPOH Ta0ObLIABI?
A) JBe+ He—YC+/n

B) 20U —>%Th +,He

B) 2X—,5Y+ e

) 2X—,%Y+Je

J1) 7Be+yHe—ILi+ 1,

231. Ke3 KeJireH siApOJIbIK peaKuusijiapaa KaHAail cakTaay 3aHaapbl
OpbIHAAIAABI?

A) AtanrannapasiH OapIIbIFbI

b) Dnektp 3apsaabIHbIH

B) Maccanbik caHHBIH

I') DHeprusiHbiH

) UmniynbCTiH

232. Kpu1y mibIFapy apKblIbl 5KYPETiH SAPOHBIK peaKkuus Kajai arajaabl?
A) DK30TepMUSITBIK

b) DHnoTepMusIbIK

I') U3oTepmusibIk

B) TepmoauHamMHuKaIbIK

J1) AtanrangapapiH 1II1H/E AYPHIC )KayarKOK

233. Kbu1y KYTY apKbLIbI 6TETIH SAPOJIBIK PeaKkius Kajaii aTajnaabl?
A) DHIOTEPMUSITBIK

b) N3otepMusiibik

B) TepMoamHamMuKabIK

I') Dx30TepMUSITBIK

J1) AtanFangapapiH 1II1H/E AYPHIC )KayarKOK

234. MH3zoronrTap aen KaHaail siAPOHbI AaTAAbI?
A) Z 6ipneit A opTypii

b) Z Gipneit A Gipaeit

B) Z optypni A opTypai

I') Z opTypni A Gipneii

) Z ten A

235. MH3obapaap aen KaHaau siAPOHbI alTAAbI?
A) Z optypmi A Gipaeit

b) Z Gipneit A optypii

B) Z Gipneit A Gipneit

I') Z opTypai A opTypii

) Z ten A

236. KpucTa/ibIH KaFbIHA PEHTIeH NapaLieib morsl Tyceai. 30° 6ypbimmnen
OipiHIIi peTTik MakcumMyM Oalikanaabl. Kpucranigbin aToMaap Ka3bIKTHIFBI apa

KambIKTBIFBI 500 mM. PeHTreH coysieciHiH TOJKBIH Y3bIHABIFbIH Ta0y Kepek.
A) 500 mm

b) 600 M

B) 700 nm

I') 800 nm

1) 900 mm

237. Erep Bproctep oypbimbi 60° 6osica, 0HAa CbIHy OYPbIIbI Here TeH?
A) 30°

B) 40°

B) 20°

I 10°



A) 0°
238. Kapa neHeHiH TepMOAMHAMHUKAJIBIK TeMIIEpaTypachl 2 ece apTca, OHAA
IHEPreTHKAJBIK KapKbIpaybl Hellle ece e3repei?
A) 16
b) 81
B) 256
I') 625
) 8
239. Jlurmii ymin ¢porodddexTinin KbI3bL1 IeKapachin Ta0y kepek. A=3,84%10°
Jx. h=6,63*10* Ixk ¢, c=3*102 m/c.
A) 517 am
b) 540 um
B) 630 am
I') 660 um
1) 700 am
240. YMmoB-IloMTHHT BeKTOPBIHBIH OPHeTri:

A) §-[EH|

B)v= ¢
Jeu
B) W:E
v

I H= H_n; cos(at — Rx)
JD)E = a cos(at —Rx)
241. CanJjayJjap MeH SKPaHHBIH apa KAlBIKTBIFBI €Ki ece apTca, OHIa
HHTep(epeH UM SIIBIK KOJAKTHIH eHi Kajau e3repeai?
A) 2 ece aptanbl
b) 2 ece xemmi
B) esrepmetini
I') 4 ece apTazasl
I) 4 ece kemui
242. JInpakuusIbIK TOPABIH TYpaKTeichl 2¥10° M. By TopFa TOIKbBIH
V3bIHABIFBI 500 HM KapbIK Tycedi. EKiHIII peTTik crieKTp KaHaai OypbIlneH
Koepineni?
A) 30°
B) 40°
B) 45°
I') 60°
H) 75°
243. DuekTp Ko3raymbl KymTiH Je3aik MoHi e=100 Sin 800 7t epHerimMen
Oepisiren.  TepOesic neproabiH (CeKYHANEH) TAOBIHbI3:
A) 0,0025
b) 800
B) 0,00125
I') 800n
1) 400
244. KomnroH 3¢ ¢exTici AereHimis ... Iambipaysbl.
A) poToHIapaBIH EPKiH IEKTPOHAAPIAH
b) doronnapmen hoTongapany
B) anexrpongapmen hoHOHIAPABIH
I') bononnapmen poHOHIAPABIH



J1) aeKTPOHIapMEH DIIEKTPOHIAPIBIH
245. OueTin TepoOeJtic TeHaeyi:
A) x=Age " cos(at +a)
B) x= Acosat + Bsin at
B) x=Al-e”)
) x=Ae " cosa

J) x = Acos® wt
246. JKuinikrepi TeH Oipaeii 0aFbITTAIFAH €Ki rapMOHUSIJIBIK TepoesicTepai
KOCKAaH/a ... TepOeJiic maiaa 0oJaabl.
A) Con GarbITTaFbl, COHAAN )XKUUTIKTET1 TAPMOHHUSIIBIK
b) OxycTukanbik TepoemicTep.
B) Cory nen aranaThiH.
I') Ilynecanus nen atanaTbiH
) Conpaii »XKHUTIKTET1, COJI OaFBITTaFbl TAPMOHUSIIBIK €MEC.
247. TemeHae KeJTIPIJITeH MAaTEeMATHKAJIBIK OPHEKTEPIiH KAHChICHI OLIETIiH ePKIiH
TepOeJicTepAiH AMIUIUTYAACHIH aHBIKTAWAbI?

A) Ae”
B) A,e”
B) Aft-e )

A

I) Ae?
2

248. Kpucrajaaapaa MbIHAAail TONKbIHAAPABIH IH(PPAKIHUACHI 0AKbIJIAHY b
MYMKIH:
A) PeHTren coynenepiHiH
b) OnTukanbiK TOIKBIHIAPABIH
B) MexaHuKambIK TOIKBIHAAPIBIH
I') PannoTonKbIHaphIHBIH
J1) JIp10BIC TOMKBIHAAPBIHBIH
249. 7KapbIK arbIHbI Oipaeii 0oJranaa coyseHi Kopy ce3iMaijiri eH kem 001aabl:
A) XKacwut Tycten
b) Ax Tycten
B) KbI3b11 TYCTEH
I') Kapa tycren
1) Kek Tycren
250. doTope3ncTop KYMbICHI KaHall KYObLIBICKA Heri3aearex?
A) Imki hoToadpdext
b) ®orononuzanus
B) Coiptrer poTodrddexr
I') JTromuHecueHuus
J1) TepMO3IeKTPOHABIK 3MHUCCHS
251. Cyreri aTtombl yuiiH bajibMep cepusiiapblHBIH CTIEKTP ChI3BIKTAPBIHBIH
JKMijiirine apHasaran ¢gopmyJa:

A) o= R(Ziz—nizj, n=3,4,...

b) o= R(%_nizj’ n=5,6,...



B) w- R(gi—niJ n=45,
1y
F) o=R 3_2_[']_2 y n—9,10,

252. TepGenmeni KOHTYP ChIBIMABLIBLIFBI 2-10~° M KoHAEHCATOP MeH
uHAYKTUBTIIN 2-10° o, kaTymkaaan Typaasl. KoHTypasIH Tepoestic mepuoanst
KaHJau?
A) 1256-10°¢.
b) 4-10%c.
B) 314-10°c.

') 6,28-10°¢c.
J) 2-10°c.
253. /leHeHiH 3HEePreTHKAJIBIK KapPKbIPAybIHbIH OHBIH KYTY K03 (pUIUeHTIiHe
KaTbIHACHI, [ICHEHIH MaTepruaJIbiHA 0alJIaHBICTHI eMeC KIHe TeMIepaTypa MeH
KUUTIKTIH QYHKIHSACHI 00J1bIT TA0BLIATHIH KAPA IeHEHIH JHEPreTUKAJIbIK
sKapKbIpaybIHa TeH. byu:
A) Kupxrod 3aHsl
b) Bun 3anb!
B) Om 3anb1

I') Manroc 3aHb1
1) Credan-bonbivman 3aHpbl
254. BopablH eKiHIIi MocTyJdaThIHA KaHAail ¢popmyJia coiikec Kesiei?

A) ho=E, -E,
B) m,ur =nn
B) iv=E, —-E,_

1 1
INv=R=-= n=3,4,...
yv=r(3-) (=34..)
) ho=E, +E,

255. XuMHMSJIBIK 3JIEMEHTTIH dpOip aToMBblI ... Oepei:
A) Epexiiie ChI3bIKTBIK CIIEKTP
b) XXytbeuty criekTpi
B) lIsrapy crexTpi
I') Tyrac cniekTp
) XKonak ciektp
256. 7KapbIKThIH TOJKBIHABIK KAaCHeTTEPI KaHAail (pM3UKAJBIK KYObLIbICTAPAA
Oaiikaaaabl?
A) Unrepdepentus
b) PannoakTuBTIK BIABIpAY
B) Tynnengik a¢dexr
I') ®ororddexr
1) Kommton > dexri
257. {ndpakuus/ibIK TOPAbIH €H KOFAPFbl MIHI KaJIal sKa3bliIabl?
A) dsinp=kA

my?

b) hv=A+

B) I =cos’a



F)A:@k+D§

) tgp = Ny,

258. ®usnkaJbIK MAasITHUKTI Tene-TeHAiK KAJINbIHAH aybITKBITKAH Ke3/1e aifHaTy
MOMEHTI nmaiaa 0oJ1aabl:

A) M =-mglsin ¢

b) M =mg
B) M = KXxsin ¢
NM=F-r
JH M =1
259. TepOesamesti KOHTYPABIH TepOeJIic MepuoabI:
A) T =2zJLC

b) E:27r\/I
g
B) T=2x /L
mdg
l“)T=27r\/E
k

mT=2
a

260. bop Teopusichbl 00ibIHINA, ATOMAAFbI YJIEKTPOHHBIH KbLJIJIAM/IbIFbI MEH OHbIH
opouTa paauychl Kanaai 0aisianbic 0ap:
1
A) 9~=
r
B) 3~r
B) $~r?

ng~+
.
I $~r’

261. O3inin TaOuUraThl 00lbIHIIA (DOTOH:
A) DIIeKTpOMAarHuTTIK ©pICTIH KBaHTHI.
b) Kpuctani TopiapbIHbIH KbUTYJIBIK TEPOEIiCiHIH KBaHTHI.
B) I'paBuTanMsuIIBIK ©PICTIH KBAHTHI.
') DnekTpocTaTuKalbIK ©pPICTIH KBAHTHI.
J1) S aponsIK KyImTep epiciHiH KBaHTHI.
262. AiinbIMaJIbI TOK Ti30erinaeri MHIYKTHUBTI KeJaepri:

A) X =al

B) R=R, +R,
9

B) R=n

) R 3.

hx_ L
oC
ed

J0) R_T

263. DHepreTHKANBIK KAPBIKTAJIBIHY Kail opmyJia 00MbIHIIA AHBIKTAJIAAbI?

A)E, = do,
ds




dl
dscos ¢
dl cosg

rZ

A=

E,_R
I[) E2 - R12
264. Prues-xunc popmynacel:

2
w

A) f(a),T):4—kT

B) B=

B) E=

2.2
7t C

2
B) f(w)Z#kT

2
@

2
T

B) f(o,T)= kT

3

CU3

) fo,T)= %u(a)T)
265. bop paauycbl MeH 0ac KBAaHTTBIK CaH apacbIHAAFbl 0alJIaHbIC:
A)r~n®

B) r~+/n

B) r~i

nZ
INr~n
1
r~—
M-

266. Ilepuoabl 1¢ — Ka TeH CHI3BIKTHIK TAPMOHUSIJIBIK OCHUJIJIATOPABIH KUIJITH
Ta0ObIHAAP:
A) 1T
b) 3,14c.
B) 6,28c.
I') 10w,
1) lc.

267. MaTeMaTHKAJIBIK MASTHUKTIH MEePUO/IbI:

I
A)T=2x|—
)=
I
b) T=2x /m_gl
B)T=27r\/§
F)T:47r\/I
g
1) T=47r\/§

268. ®u3uKaNbIK MAATHUKTIH MEPUOABI:



A)T =27 |
mgl
]3)T=47r\/I
g
B)T=27r\/I
g
F)T=27r\/g
I[)T=47z\/E
m

269. CepniMmai MAsITHUKTIH EePUOABI:

A)T=27r\/§
b) T:27r\/I
g
B) T=47r\/§
I
IN T=2x /m_gl
I[)T=472\/|§

270. UaTepdepeHIUAHBIH MAKCUMYM IIAPTHI:

A) A= i2m% m=0.12...
A
b) A:J_rmz m=012...

B) A =+(2m +1)% m=012..
I A=+2m+1)2 m=012..
) A=(m +1)% m=012..

271. UnTepdepeHUNMAHBIH MUHUMYM HIAPTHI:

A) A==+(2m +1)% m=012..
A
b) A:J_rmz m=012...
A
B) A:iZmE m=123..

) A=(m +1)§ m=012...

) A=2m+1)L m=012.

272. 3aTThIH TOJKBIHABIK — KOPIMYCKYJIAJBIK €Ki jKaKThLIbIFBI AereHiMi3...

A) 3ar GemiekTepi TONKBIHABIK KACUETICH KaTap KOPIYCKYJIAJIbIK KaCUETTepre Je he
0oJ1a anajbl.

b) bapinbik 3aTTap 37€KTPOMArHUTTI TOJKBIHAAPIBI XKYTaIbI.

B) T>0 TemnepaTypacbiHa OapibIK 3aTTap 3JIEKTPOMArHUTTIK TOJIKBIHIAP.

I') 3ar GemmexTepi MaccaMeH, YHEPTUAMEH KOHE UMITYJIbCIICH CHUTIATTaNaIbl



J1) benmiexTep 371€KTPOMarHUTTI CoyJIe LIbIFapa OThIPkIMN, Oip-OipiHe ailHaIa bl

273. ®orotok, U,=3,7 B Texeyuii kepHey TyCIpUITeH Ke3/ie TOKTalThIH OoJica, OHAa
MeTajl OETIHEH YIIBIN HIBIFATBHIH (DOTO3IEKTPOHAAPABIH MAKCUMAIIb KbUIaMIbIF bl
Kanait 6omazel. (€=1.6-10"xi, m, =9.1-10" k).

A) 1,14 Mm\c.
b) 0,44Mwm\c.

B) 0,64Mwm\c.

I') 1,00Mm\c.

J1)0,14Mm\c

274. Kepp 3¢ ¢exrici nerenimis:

A) V30TponTsl KpucTangapra JIEeKTp epiCiMEH acep €TKEH Ke3zeri naiaa 0oaThiH
KAPBIKTHIH KOCAPJIAHBII CHIHYHIL..

Bb) U3oTponTel kpucTanaapra MarHuT epiciMEH acep eTKeH Ke3Jie naiiia
001aTBIHKAPBIKTHIH KOCAPIAHBIIN ChIHYBI.

B) U3oTrponTel kpucTanabl 6ip OarbITThI CBIFY HEMECE CO3Y KE31HJIET1 KapbIKThIH
KOCapJIaHbIIN CHIHYBHI.

I') XKapbIK TONKBIHAAPABIH AUPPAKIHSICHL.

JI)AHU30TPONTHI KPUCTANIAFBI JKAPBIKTHIH KOCAPIAHBII ChIHYBI

275. OpOuTaJabIK KBAHTTBIK caH { HeHi cunaTTauabl:

A) 2JIEKTPOHHBIH UMITYJILC MOMEHTIHIH O€puIreH OaFbITKA MPOEKIIUSICHIH

B) kym momeHTiH

B) GemmiexTep caHbIH

') aeKTpOHHBIH SHEPreTUKAIIBIK JCHI eHIepiH

J1) 37€KTPOHHBIH aTOMAAFbl UMITYJIbC MOMEHTIH.

276. TepOeamesi KOHTYP KATYNIKAHbIH HHAYKTUBTUIIT 4 ece apTThIpraHjaa,
KOHTYP/JbIH JKULJIri 63repMey YilliH, KOHTYP/JbIH CHBIMBLIBIFbIH KAJIal 63repTy
Kepek:

A) 4 ece azairty
b) 2 ece apTThIpY
B) 4 ece apTThIpY
I') 2 ece azaiity
J1) e3repMmerii.

277. Ilayau npuHOMII KaHAai 0eJIIIeKTep Kyieci yuuiH Qypbic:
A) dbepMuonap
b) atompap
B) monexkynanap
I') monnap
J1) 6030H1ap
278. DJiekTp epic KepHeyJIiri MeH MATHHUT Opici KepHeYyJIiKTepiHiH 0alIaHbICHI:

A) &g, E =\ H
b) \/S—ﬂE oo H

&
B)E=_ |-%H

eu
NE= |- H

Y2

) &g BE? =\ H?

279. DJIeKTPOMATHUTTIK TOJKBIHHBIH JHEPTUSACHIHBIH KOJIEeM/AIK ThIFbI3AbIFbI:



A) 9:%(550E2 +yy0H2)

b) 9:%(550E2 +H2)

B) 9=¢g,E?
) 8=y, H?

1
J) 9= = EH(es + o)
280. CTauHOHap kyisiep ywin lHlpennarepain Tenaeyi:
A) Ay +—(E U =0

B) —%At//+u(r,t)w=ih%//
h

B) Az//+%(U—E)u/:O

I —%Ay/ Ih%//

J) ih%//+i—T(E—U)y/:O

281. Ipeaunrepain xajanbl TeHAEYi:
h el

A) —— Ay +Ul(r,thy =ih——

)~ Aw+U (L =ih =

h

B) Ay +—(U-Ejyw=0

) Ay 2m( )7
h? oy

B) -——A ih—

) 2m V= ot

)i ha—‘/’+2—m(E Ul =0
ot

) A +i—m(E Ul =0

282. epHeri HeHi aHBIKTANIbI:

1
NG
A) DIeKTpOMarHuTTIK TOJKBIHIAPIBIH BaKyyMJIET1 Tapaily *KbUI1IaMIbIFbI
b) 3aTThiH MarHUTTENTIIITIT
B) DnexTpoMarHuTTIK TOJAKBIHAAPABIH OpTaja Tapasly >KbUIAaMIbIF bl
I') 3aTThIH noNsApU3aLUsATIAHYbI
J1) DneKTpoMarHuTTIK TOJIKbIHAAFbl Em jkoHe Hm aMIuinTyanap apchiHaarsl
IPOMOPITUOHAIIBIK KO3(PPUIIHECHT
283. Puabepr TypaKTbICbIH KOPCETIiHI3:

A) R=3,29-10" 1/¢

b) 1=2,426 nm

B) c=3-10% m/c

') 6=5,67-10® Br/(M2K*)

J1) b=2,9-10° MK

284. ®pank :xkoHe ['epu Ta:kipubeciHeH KaHAal Heri3ri KOPHITHIHABI WIBIFAIbI?
A) AToMm 3HEprusiHBI TeK Oenrini-0ip MOpLUUSIMEH FaHa KYTa/bl
b) Atom sHeprusiHbI Y3I1KCi3 KYTaabl

B) AToMm 3HeprusHbI )KyTHanabl

I') AToM »HEprusiHbI MEKTI MOHTE ACHIH FaHa KYTalbl

J1) AiTputFaHaapaAbIH IIIHIE TYPBIC XKayall KOK



285. [le Bpoiiib TYKbIpbIMIAMAChIH KOPCETiHi3:
A) ®oTtonnap FaHa eMec IEKTPOHIAP )KOHE MATEPUSHBIH Ke3-KeIreH 0acka
OemnieKTepl KOPIMYCKYIAIBIKIEH Oipre TONKbIHABIK KACUETKE Ue 00 bl
b) ®otoHaap KOpIyCKyIbAiK KACUETKE e
B) ®orongap TOAKBIHABIK KACUETKE He
I') DnexkTpoHmap KOpIyCKyJIbJIIK KACUETKE Ue
J1) Atanrangapna Ayphic JKayar KOK
286. CoIpTKBI poT03PPeKT KYOBLIBICHI J€I1:
A) DIEeKTPOMAarHUTTIK COYJEHY/IIH SCEPIHEH 3aTTaH AJIEKTPOHHBIH OOJIHIN MIBIFYbIH
anTanpl
b) Xaprbik coyneciHiH ocepiHeH JIeHere TYCIpUIETIH KbICBIM/IbI aiiTa bl
B) Kbicka TONKBIHABI AJIEKTPOMArHUTTIK COYJICHY/IIH 00C 3JIEKTPpOHIapIaH
HIANIBIPAyBIH aUTaIbI
I') XKaprIik ke31HIH KO3FaJIbICEIHA OAMIAHBICTH AJIEKTPOMATHUTTIK TOJKBIHHBIH
KUUTITHIH 63repyiH alTaabl
J1) ApacbiHaa AyphIC JKayarl KOK
287. PaaMaKTHBTIK bIABIPAYAbIH )KaAPTHhLJIAl bIIbIPAY MEPUHOIBI KAHIAM
OPHEKIIEH AaHBIKTAJAAbI?

/n2

A) T% =
b) A=/N
B) Am=[Zm, +(A-Z)m ]-m
I N=Nye™

I E, =[zm, +(A-Z)m, —m, [’
288. DOTOHHBIH YHEPrUsICHI MEH UMMYJIbCi TeH 00/1a/IbI:

Ao, 2
A

A

b)hw, £
A
B)hw, m,C

27h
I mc?, ==
) mye?, =

) m,c?, 27”
289. ®0oTOH UMIYJILCIHIH OPHeri:
A) P=hv/c
b) P=mv
B) P=hv/c®
I P=hv?/c
J) P=hvc
290. t yakpIT imiHAe bIABIPAMAFaH PAINOAKTHUBTI SA/1P0J1ap CaHbI:
A) N = Nge ™™
t

B) I = lge
B) hv=E,, - E,

T



A

JU N =Nge !

291. a-bIaABIpay Ke3inae siIpo:

A) 2 TpoTOH + 2 HEUTPOH KOFAITAIBI
b) 2 snexkTpoH KaObLITAMIbI.

B) 1 anextposn + 1 npoTOH >KOFaITaIbI.
I') 1 anexTpoH + 1 MPOTOH KaOBLIIAMIBL.
J1) 3 2JIeKTPOH KOFAITAIbI.

292. B- piabIpay Ke3iHje:

A) 1 37€KTPOH YIIBIM IBIFAIbI.

b) 2 anexkTpoH yIIbII HIBIFAIbL.

B) DnexTpon KaObUTTAM B

I') 2 3nexTpoH KaObU1 Al bl

J1) 3 PAEKTPOH VIIBIT IIBIFAJIBL.

293. SIApOJILIK PeaKIUsIHbI AaHBIKTAHbI3: °Nb,, +,n = ?+*He,
A) 90Y39

b) *%r,,

B) *Moz

I %8Tcys

J0) *Rbs;

294. y- piABIpAy AereHimis:

A) Cayne mbirapy.

b) Anbda GeIIeKTIH YIIBI MIBIFYHI.

B) Bip 251eKTpOHHBIH YIIBIN MIBIFYHI.

I') [Iporonabl KapMmay.

b) Heiirpou sl mbrapy.

295. 3aTThIH epKiH AJIeKTPOHAAPbIHAH KbICKA TOJIKBIHABI CdyJieJiepaiH cepmimai
IAIbIpaybl Ke3in/ae 0J1apAblH TOJKbIH Y3bIH/BIFbIHBIH 63Iepy ... el aTAJa/Ibl:
A) Komnron a¢dexrici

b) Kepp addexrici

B) Xomn addekrici

I') CeipTKBl hoTOdhDPEKT

J1) ki pororddexr

296. 3aTThIH TOJIKBIHIBIK — KOPIMYCKYJIAJBIK €Ki jKaKThUIBIFBI JereHi\mis:

A) 3at GesieKkTepi TOJKBIHIBIK KACUETIIEH KaTap KOPIYCKYJIANbIK KACUETTEPre /I ue
0oJ1a ajaaebl.

b) Bapibik 3aTTap 2MeKTPOMArHUTTIK TOJKBIHAAPIBI HKYTA b,

B) T > 0 remnepaTypacsinia 6apibIK 3aTTap JIEKTPOMArHUTTIK TOJIKbIHAAD
HIBIFApaIbl.

I') 3ar GenmexTepi MaccaMeH, SHEPTUSAMEH KOHE UMITYJIbCIICH CUTIATTaIa bl

J1) bemmiekTep 37eKTPOMarHuTTIK CoyJieliep IIbIFapa OTHIPHIN, Oip-OipiHe aliHala Ibl.
297. Ke3re KOpiHeTiH :KaAPBIKTbIH TOJKbIH Y3bIHAbIFbI KaHAai 00J1a1b1?

A) (400 +760)Hm

B) (500 +900) Hm

B) (400 1600)HM

I') (300+600)Hm

(350 650)Hm

298. Ke3re kepiHeTiH :KapPBIKTBIH KUUIIT Kall apaJIbIKTA ’KaTaabl?

A) (0,39+0,75)-10%Tw.

b) (0,45+0,80) -10' Ty

B) (0,15+0,65) -10%TI'y

I') (0,25+0,66) -10%T'

1) (0,44-+0,92) -10*Tw.



299. SInpoabIK peakuMsiAbIH Oericis esmerin anpIKTanaap: ;C+,He—0 + X
A) on

B) H

B) JHe

) 2H

A) H

300. SIaposbIK peaKkuUsiHbIN Oericis Gosmerin anbIKTanaap: 5 Al + x—,H+% Mg
A) ¢poron

b) sanextpon

B) mporon

I') mo3utpon

J1) HeTpoH

301. PaquoakTHBTI BIABIPAY 3aHBIH KOpceTiHAep:

A) N =N, exp(-At)

B) N =NZexp(-At)

—At

B) N=°

NO
No.
e—/lt
JO N =Ngexp(-1t)
302. Kaprseliaaii biabipay nepuoabl T Kanaii anbIKTaMAABI?

) N-=

A) T = 0698
A
B) T =42-0,693
B)T=—"_
0,693
0,693
DT="7
JI) T =0,6931
303. PagnoakTHBTI SAPOHBIH OPTAIIA 6Mip CYPY YAaKbIThI KaJiaii aHbIKTAJAAbI?
A=t
A
B) r=4"
1
B) T= ?
=X
) =7

304. ®oT03d PeKT KYOBLIBICHIHAAFBI TEXKeYI KepHeyal Kajai Tadaani?

A) Smui =eU,.

b)eU,k . =ho
B)eu, . =A
2
INeyv,,  =A- mv
' 2
2A

I[) eUmemc = m 2

m

305. Kanpgaii y1eMeHTTepAl TPaHCYPaHIbI YJIEMEHTTEP el aTaiabl?



A) 7=(93+107) Gonranpna.

B) z=(80=81) Gosnransa.

B) z=(46-81) Gonranna.

) z=(84+92) Gonranpa.

1) z=(72+93) Gonranna.

306. AGCOTIOT CHIHY KOPCETKIITIH GopMY.Iachl:

A) n=.Jsu

B)n:\/E
)7

B) n=cu
N n=g’u
) n=gu?
307. CaapicTBIpMAJIBI CHIHY KOPCETKIMIIHIH (hopMyJIachl:
sin o
A)n,=——
) M sin 3
c
b) n=—
) v
B) n=\/eu
) n=g1’
) n=g’u*

308. sinpocbl 6 NPOTOHHAH :KJHe 8 HeWTPOHHAH TypaThiH OeliTapan
ATOMHBIH JIEKTPOH/ABIK KaOBbIKIIACHIH/A ... 3JIEKTPOH 00J1a/1bI:
A)G.
b)S.
B)2.
14.
) 7.
309. Tyneasaik 3¢pdexT nen:
A) MukpooOBbeKTIH MOTEHIIUAIBIK OOTETTEH OTII KETY1H alTabl
b) MukpooOBEKTIH MOTCHIIMAIIBIK 06TETTCH 6Te aIMaybIH alTabl
B) MukpooOBEeKTIH MOTSHIMANIIBIK 06T€TTeH aifHAIBITI OTIN KeTYiH alTaIbl
I') MuKpOOOBEKTIH MOTCHIIHMAIBIK OOTETTCH OTIIeH Kepi IIaFbUTYbIH aiTabl
J1) MukpooOBeKTiH MOTCHITHAIIBIK 06TeTTe TeXKEIyiH alTa bl
310. ®oTOHHBIH TONTHIK KbIJIAAMIBIFBI:

A) u=d—E
dp
S
b) u_?
2
B)u=Z—e
mr
A
I u—?
2
mu=S
v



	129. Әмбебап Кирхгоф функциясының физикалық мағнасы:
	А) қара дененiң энергетикалық жарқырауының спектральдық тығыздығы
	Б) Сұр дененiң энергетикалық жарқырауының спектральдық тығыздығы
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	В) Ультракүлгiн, инфрақызыл
	Г) Монохроматты
	Д) Аталғандарда дұрыс жауапжоқ
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	А) Инфрақызыл
	Б) Ультракүлгiн
	В) Көрiнетiн, ультракүлгiн
	Г) Ультракүлгiн, инфрақызыл
	Д) Көрiнетiн
	136.   Электронның металлдан шығу жұмысы деген не?
	А) Электронды металлдан вакуумге бөлiп шығу жұмысы
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