OU3UKA
9-chIHBIN
I nenreit, :xeHis cypakrap

1. «Canak neHeci» yFbIMBI:
A) X (1); Yo (t); 2o (1) )
B) BekTopibik mama.
C) KosrasbicTarbl ICHEIEPIiH JKaFIaliblH aHBIKTAY YIIiH, TaHaIl aJbIHFaH
JICHE.
D) Koopaunat 6achl.
E) Toyenci3z koopauHaTTap CaHsbl.

2. MaTepuaJabIK HYKTEHIH KeHICTIKTEeri OpHbI 0Ch KOOPAUHATAJIAPBIHbIH

YAKbITKA 0afJIAHBICHI .... APKbLJIbI AHBIKTAJIA/AbI:
A) Xy, 2()

B) r(t)

C) S(v).

D) '® | s(t).

E) X0, y(®). 20 gy).

3. UHepumaiabl CaHAK KyHe YFbIMbI:
A) JlexapT koopAHHAT KyHeciMeH OaillIaHbICKaH CaHaK >KYHecl.
B) AitnanMarnsl caHak >xyieci.
C) Inrepinemeni Ko3FrajlaThIH CAHAK KYHECI.
D) HeroToH 3aH1apbl akuKaT OOJIBINT €CENTEIETIH CaHaK JKYyHeci.
E) KyHnmeHn OailsiaHbICKaH caHaK >KyHecl.

4. Tpaekropusi YFbIMbI:
A) XKonaslH 0achIH )KoHE COHBIH KOCATHIH IIaMa.
B) XKonnpiy 6achiH %oHE COHBIH KOCAThIH TY3Y ChI3BIK.
C) KoopnuHat 6achiHaH MEePHEHANKYISIPFa ACHIHT1 KAIIBIKTHIK.
D) HykTeHiH OpbIH aybICTBIPYHI.
E) HykTeHiH KeHiCTIKTE JKYPIll ©TKEH i31H KOCATBIH Y3/1IKCi3 ChI3BIK.

5. OpbIH aybICTBIPY AereHiMi3:
A) TpaeKTOpPUSHBIH Y3bIH]IBIFBI.
B) XKbuinaMbIk BEKTOPBI CUTIATTAWTHIH TY3Y.
C) [eHenin 6acTankpl )KOHE COHFBI KAJIbIH KOCAThIH TY3Y.
D) Jleneniy 6acTankbl ®oHE COHFbI KAJIMBIH KOCAThIH KECIH/II.
E) JleneHiH OacTamnkpl >KoHE COHFBI KAJIITBIH KOCATBIH TY3Y/IiH OaFbITTaIFaH
KECIH/IICI.

6. Jle3nik KbLIaaMIBIK:



7. Jle3aik KbLIIAMIBIKTBIH 0AFBITHI:

v
A)
v
B) /\
/Jﬁ\
E)
8. KbL11aMaBIKTHI KypaylIbLIAPFa KiKTey:
;48
A) dt
B) V= V2 V2 v
C) v=at,
D) V=ar,

E) v:vX|+vyJ+vZk.

9. Hopmaus yaey:



10. KopbITKBI KbLIAAMABIKTHIH MOILYJIi:
A) V= Vi V]V .

B) V=V, VY, .

C) v=at,
_dS
V=—

D) d.

E) v=owR

11. Yiikeuaic ko3¢ ¢uumenri:
A) yiikenic KyIIiHiH 3aT MaTepUaIblHAH TOYESJIUTITIH CUITATTal/ bl
B) yiikenic kyuriHiH 3aT opMackiHaH TOYEJIUIITIH CUTIATTAN/IbL.
C) y#ikemic KYIIiHIH 3aT MacCachbIHAH TOYCIIIITIH CUITATTakIbI.
D) yiikeic KyIIiHiH 3aT ©JIIEMACPIHEH TIYEIIUTITH CUMaTTaiIbl.
E) ylikenic KyIIiHiH 3aT DIIIIHEH TOYEIAUITH CUTIATTaHIbI.

12. Kinke iminren sxykri 8 m/c? Gipaeit yaeymen 6ip sk0/1b1 5KoFapbl KoTepei.,
0acka ’0J1bl TOMEeH Kapaii Tycipeai. ZKyKTi KeTepreH kes3jeri KepijiyyiMeH ToMeH
TYCipreH Ke3jeri Kepijly KYIUTepiHiH KaTbIHACHIH Tall.

A)9

B) 16

)4

D) 12

E) 14

13. Karanabirsl 10 H/m cepinnenin 0ip ymbl Judt TedeciHe OailiaHFaH, aJj
0acka ymbiHa Maccachl 100 r skyk iminren. Jlur 2m/c? yaeymeHn TeMen Kapaii
Tycin keqaeni. Cepinme gegopManusCbIHbIH IAMACHIH AHBIKTA.

A) 0,08Mm

B) 0,09m

C)0,Im

D) 0,07m

E) 0,3m

14. Maccacel 800T moe3n KulIaaMABIFBIH 36 KM/car-TaH 54 kMm/car-ka aeiiiH
apTThIpYFa MI:KOYp 00JIybI YIIiH, KaHAal *KYMbIC aTKapbLIybl Ka:xeT? Kexepri
eckeplimeiiai. ZKayan Knioa:koyJbMeH OeplireH.

A) 60000

B) 50000



C) 40000
D) 30000
E) 20000

15. JlopeHn KywiHiH AypbIic (pOpMyJIachbiH OerijieHis:
A) F =qvBsin «
B) F =gBlsin«
C) F=IBlsin«
D) F=qulsina
E) F=qBlcosa

16. I'padukTepain Kalcbichbl alHBIMAJBLI TOK Ti30erinaeri ChIABIMABLIBIK

KeJlepriciHiH JKHLTIKKeE TIYeJALTIriH oisnipeni
Hz e e H he
0 ¥o0 ¥ o0 o0 ¥ 0 ¥
1 D 3 4 5 ?
Al
B) 2
C)3
D) 4
E)5

17. Hmaueapaik bIABIC imIiHaeri mopmeHbHIH acThIHAA HaeaJ ra3 oOap.
Hopumens 0acrankpl Kyiinae h ouikriringe opranackan. Imki ras sneprusics! 4
ece apTKaH Ke3/1e nopuieHbHiH OuikTiri Heme H-ka e3repeni?

[Mopmens UUIMHIIPAIH IIIIHAE YHKEIICCI3 KO3FaJIabl:
A) h
B) 2h
C) 3h
D) 4h
E) 5h

18. Unean ra3abid 6ip MOJIb ilIKi SJHEPTrUACHI:

A) U =3kt
2

B) U:gNAkT

C)u=3rr
2



3
D)u =247
) 5P

E) U=_RT
2

19. Ban-nep Baaanc Tenaeyi (M — ra3 maccachl,
a m
A)| p+— |V-b)=—RT
)| p sz( )=
a m
+—|V-—b|=RT
S
m’ a
p+W\7](V—b):RT
2
o2 (v—ﬂbjzRT
M*V M
m2

a m m
p+——J(V——bj=—RT
E)[ M2 V72 M M

B)

C)

D) |p+

M — MoasipJbIK Macca):

20. ""P-V" nuarpammachiHia ra3fa skyprisijiren npouecc keartipinares. I'azapin 1
kyiaeri temmneparypacol 400K Ten 0Oosica, 2 Kyiige OHBIH TeMIEPATyPACHI

Hellere TeH: 0 Vi
A) 2400 K
B) 1600 K
C) 800 K
D) 400 K
E) 200 K

OU3UKA
9 chIHBIN
IT nenreii, oprama cypakrap

1. AToM s1APOCHI He/leH TYPaabI?
A) Tek npoToHJapAaH
B) tek Helitponaapaan
C) HEHTPOH MEH IMPOTOHAAPIAH
D) snextpongapaan

E) nelitponaapian, npoToHAAp/IaH KOHE AJIEKTPOHIapAaH

2. Erep e=4B, r=0.2 Om, R1=0.9 Om, R>=2.9 OmM 6oJica, Tiz0eKTeri TOKTHI

ecenTeHaep:
A) 16A.



B) 1A.
C) 10A.
D) 1,2A.
E) 2A.

3. TpancdopmaTop nereximis He?
A) MzotonTapasl 66y YIIiH KOJIaHBUIAThIH KypaJl.
B) XKayanTap apackiHna 1ypbIChI KOK.
C) 3apsaranran OeneKkTep/l YAETY YIiH KOJAaHbIIAThIH KYpal.
D) AliHbIMaJIBI TOKTBI TYPJICHIIPY YIIIiH KOJIAHBUIATBIH KYpaJl.
E) PagnoakTUBTIK coyJie MIbIFapyAbl aHBIKTAY YIIIH KOJIaHbUIATBIH KypaJl.

4. Tiz0ekTeri cCHIPTKbI KeJePriHi Kaii epHek 00iibIHIIA AHBIKTaYFa 00J1a/1bl.

E
A)R=1-r
R= E +r
B) |
E
= ——
C) |
R Ir+E
D) |
R— IE—r
E) |
5. DJieMeHTAap KYMbIC TeH/AeyiH KOpPCeTiHi3.
B) dA = —dEp
C) A= FScosa

D) dA= F cos ads

2
A= FCOSO{IdS
1

E)
6. bip moab uaean ra3abiH imki 3HeprusicblHbIH (U) aypbic ¢opmysiacbiH
KOPCeTIiHi3:
A) U =3kt
2
B 3
) U =5 N, kT
C)u-= SRT
2
3

D)U =24t
) AT



E) U=lrr
2

7. CyTeri aTOMbIHBIH MACCaChI:
A) 6,6-10% k2.
B) 6,610 -.
C) 1,7-10% 2,
D) 6,6-10 k2.
E) 6,6-10% xe.

8. I'a3abIH OepisireH MaccachbIHAAFbl MOJIb/IEP CAHBIHBI TA0yFa apHAJIFAaH OPHEK:
A) v-N,

B) Mo
Y7,
vV
C) v
MmN,
o
SR
Y7,

D)

m

9. BykisoseMaik TapThUIBIC 3aHbI:
A) F=ma.
R
B) F=y—.
) ! Mm

mM
C)F=y—.
) =

mM
R

R2
E) F=y—.
) kv

10. CyTeri aTOMBIHBIH Heri3ri KyHi:
A) 1s
B) 1p
C)ud
D) 1f
E) 1g.

11. @oTo3¢pPeKT yuIin JHIITEHH TeHaeYi:
A) A=hv
B) A=hw



mv 2

C) hv=A+
D) ho=A+muv?
E) ho=A+ mo,

12. AToMm siAPOCHIHBIH MOJIIIEepi:
A)107° m
B) 10 u
C) 107" m
D) 107" u
E) 10™ wm.

13. Kenuiepain yLuiHmi 3aHbl:
A) BapibIk maneTaapibiH opOUTaIaphl JUTUIIC OOJIBIT Ta0bLIAIbl, OHBIH
dbokycrapbinbiH Oipinae KyH opHanackas.

3 2
B) -
T2 RZ
mm
C) Fzyﬁ.
D) Fic =—Fu.

E) Ilnameramapapiy KyHHIH aliHamachlHIa aiiHaly MEPHOIBIHBIH KBaApPAThI,
oJlapAblH OpOWTAJapbIHBIH YJIKEH JKapThljail OChTEpIHIH KyOblHA Typa
MIPOTNIOPIIMOHAIT

14. Ilupxk rUMHACTBI TBHIFBI3 KEpPUIreH CAKTAHABIPY TOpbIHA 1,75M OHIKTIKTEH
Ky1aiiiel. ThIHBILTHIKTA O0FaH TMMHACT TopAbl 10cM-re netin 0osca, KyJIaraH CoTTe TOP
KaHJail MaKCUMaJl MOHTe uisienep exi?

A)0.5

B) 0.7

C)0.9

D)1

E)2

15. KongencaropJaapabl Ti30eKTeil KOocy Ke3iHjae:
A) C=C+Cy+...+C,

1 1 1 1

) == —+—+.... +—

C Cl CZ n
C)Cc=¢-C,-...-C,

D) c=¢C =¢, =C,

E) C=C1/C2



16. TomcoHablK TepOesic Ti30eringeri epkin TepoesicTep mnepuoabl MbIHA
(opmysia 00MBIHIIA AHBIKTAIABI:

1
AT=Te
B) T =2zJLC

2r
OT=Tc

D) T =2721/L
C
E)T =27r1{E
L

17. bapabik 0ec keaeprijiepain mamaJjapbl 0ip-0ipine TeH oHe R-re TeH.

3
Rs.=—R
o2 TeHJaeyi Kail cxemara coiikec Kejeni?

A) *@_ﬂ
===

C)

e
E)&H&{i}&k

18. KarbiHacTapablH Kaiicbichbl e bBpoiljib TOJKBIHBIHBIH  Y3bIHABIFbIH
AHBIKTANULI:




19. IlnaHK TYPAKTBICHIHBIH OJIIIeM OipJiiri:
A) [h]=xe-c.
B) [h]= /! c.
C) [h]=mrc-c.
D) [h]=Bm-mlc.
E) [h]ZKZ/C.

20. ®OTOHHBLIH YHEPIrUsCHI MbIHA GOPMYJIaMEH AHBIKTAIAIbI:
A) E=w-c.
B) E=w?-c*.
C) E=m?-0v%/2.
D) E=hv.
E) E=kz*-e°/r.

OU3UKA
9 ChIHBII
1]l nenreii, KUbIH cypakrap

1. ATKbLIaFaH Ke3/leri aHIIbl HBIFBIHA dPeKeT eTeTiH KYUITIH OpTama maMachbiH
Tan. beIThbIpanapabiH YHFBI 00libIMeH Ko3raabichl 0,05¢, maccacsl 40r, KapyaaH
HIbIFap Ke3aeri xkbLiaamMabirbl 300m/c 00J1aTBHIH O0J1Ca.

A) 180H

B) 150H

C) 120H

D) 240H

E) 180H

2. Maccacsl S0kr aram kecek ropu3oHTajb Tycipinren 25H kym spekerineH
KO3rajia OacTraiiibl. Arall KecCeKTiH 5 CeKyHATTaH KeiiHri mmmyJabci 25 H*c
0oJs1aThIH 00JICa, YHKeJiC KO3 PuIueHTIH Tai.

A)0.01

B) 0.02

C)0.03

D) 0.04

E) 0,06

3. Maccacbl 2000kr paxera 400m/c xKblagamMabIKIeH YWbin Oapaabl. OgaH
maccacbl S00kr ©Oac OeJiri OeJinin mbIFaabiAa, coJ OarbpiTTa 700M/C
KbUIIAMABIKIIEH YIaabl. PakeTaHbIH KaJFaH 06J1irli KaHaai KbLIIaMAbIKIEH
KO3Fajiajabl?

A) 400

B) 200

C) 300

D) 500



E) 200

4. Y3piHabIFbl 1=5m apOamanbiy Oip mertinge maccacbl m=40kr agam Typ
ApbGama maccacel M=60kr. Erep amam TypakThl KbULIaMAbIKIIEH apOaHbIH
0acka mieTiHe aybicca, eleHre KATBHICTHI apfalia KaHJail apa KallbIKTHIKKA
KbUIKMIBI? (ap0ama JeHrejJeKTepiHiH Maccacbl MeH YHKeJiciH ejemeyre
0oJ1aabI).

A) 1Im

B) 2m

C)2.5m

D) 3m

E) 5m

5. OPpKailichICBIHBIH Maccachbl 3KI, 63apa NepHeHJAuKyJasip OarbiTTapaa 6m/c
JKoHe 8M/c KbLUIIAMIBIKIEH KO3FAJBIN Kejie JKATKaH eKi MaTepHaJIbIK
HYKTeJIepJieH TYPAThIH KYleHiH TOJIbIK HMILYJIbCIiH TaIl.

A) 42

B) 24

C) 18

D) 30

E) 25

6. Maccacbl 2Kkr JeHe mieHOep OoiibIMeH Ko3frajabl. bip HykTeme oa 4m/c
KbUIIAMABIKKA He 00J11bl, ajJ eHAi meHOepaiH TopTTeH Oip O6JiriH eTkeHje,
KbUIAAMABIK maMacbl 3Mm/c-ka ToeMeHaedi. JleHeHiH wuMmyJabci e3repic
BEKTOPBLIHBIH MOYJIiH TaIl.

A)8

B) 6

C) 10

D) 14

E) 12

7. Maccacbl S0kr, 1000m/c XKblIgaMIBIKIEH YIIBIN KeJjie KAaTKaH 3eHOipek
Maccachl 4950kr Kymbl 0ap miargopmMara THilN, COHAA KAJbIN KOs/bI. 3eH0IpeK
KbUIAAMABIFBI  TeMip k0J OolibiMeH OarbiTTasirad. Iliardopma Ko3raja
0acTalThIH *KbLIJAM/BIK IIAMACHI

A) 40

B) 10

C) 20

D) 30

E)5

8. Maccacsl 10kr Tac 10M OMikTIKTeH BepTHKAJbL JKOFapbl Kapaii Sm/c
KbLIAAMIBIKIEH JAKTHIPbLIAbI. TaCTbIH ’epre COFbIIY MOMEHTIHIErT TOJIBIK
MEXaHMKAJBIK JHEPIrusicblH Ta0y Kepek. Aya Keaeprici eckepuiMeii.



A) 925
B) 1025
C) 1125
D) 1225
E) 1325

9. Kyrinin maccacnl 200r x9He Y3bIHABIFBI 1M MaTeMaTHKAIBIK MAATHUKTI
Tene-TeHIIK JKaraiibIHAaH BePTUKAJIb 00iibIMeH a=60° OypbINIKa aybITKbITHIII,
O0acTanybl KbULIAMIBIKCHI3 Ki0epeni. Tenme-TeHaik :xxarqaibIHAH 6TKEH Ke3/eri
MasITHUKTIH E KHHETHKAIBIK IHEPIrUsiChI.

A)?2

B) 2.5

)15

D)1

E)3

10. 10mM/c KpUIIAMIBIKIEH TOPU30HTAJNbL OarbITTa KOFAJBIN Kejle KAaTKaH
Maccacbl 1KI JeHe TOPM30HTAJIb OPHATHLIFAH jKOHe KaObIprara TipeJreH
cepinmeMeH COKThIFbICaJbl. Erep neHeHiH TOKTaraH MOMEHTIHAeri cepinmeHiH
aegpopManmschl 2cM 00JIFaH 00J1Ca, OHIA OHBIH KaTAHABIFbI Here TeH 00JFaHbl?

A) 260 xkH/m

B) 270 xkH/m

C) 240 xH/m

D) 250 kH/m

E) 230 xH/m

11. Maccacsl 0,6Kkr 0a1JIMCTUKANBIK MAaATHUKKe (KilKe iJIIHIeH 1eHe) Maccachl
10r ok cokTbIFbICTBI. OChbl Ke3le MAATHHK S5CM OMIKTIKKe aybITKbIABI.
CoKTBIFBIC Ke3iHJerl OKTBIH KblJIIaM/IbIFbIH aHBIKTA.

A) 60M/c

B) 50m/c

C) 70m/c

D) 40m/c

E) 80m/c

12. Kyprizymi MamuHaHbl KeJaeprire 25M KajJranaa texxei kacraiiaipl Mammna
NeHreJeKkTepiHiH achanbTnen yikeaic kod@duumenti 0,8. KbL1TaMaABIKTbIH
KaHJAail MaKCHMAaJ MOHiHJAe MallMHA KeAepri ajablHAa TOKTam yJaripeai?
./KayaOb1 km/car. Bepiiren.

A) 72

B) 54

C) 36

D) 18

E) 76



13. Kannsl maccacbl 100kr 0oJaThIH aJgaM THereH IaHa OWIKTIri 8mM xkoHe
v3biHABIFBI 100M TeOemrikTeH cepIprbin Kedeai. Erep telemnikTiH mertinge
KO3FAJIBIC KbLIAaMAbIFbI 10M/c Kypaca, ajg 0acTankbl KblLJIAAMABIFbI HOJIbIE
TeH OoJraH 00Jica, OHJA IIAHA KO3FAJIBICHIHA KeAepri KacalTbhbIH KYIITIH
opTaia MaHi KaHjail 00JaraHbI?

A) 10

B) 20

C) 30

D) 40

E) 50

14. Teric emec ycreaae y3bIHABIFBI 0,40M TakTaiia kaTbip. OHBIH COJI KAK
metinge wmaccacel M=100r kecek aram opHanackaH. Kecek aramTbiH
TaKraiima OeriMeH yiikesic ko3¢ppuuenri 0,5. Kecek aram TaKTallIaAHBIH OH
JKaK IIeTiHEH CBLIPFBIN TYCyi YIIiH, OFaH 0Oepy Ka)KeT Vo KbLIIAMIbIKTHIH
MHHHUMAJIbI MOHI KaHaau?

A)2

B)3

04

D)5

E)8

15. Cyiibik auajiekTpukTe Typran 4HKu 3apsiaran 3 ¢M KalIbIKTBIKTaFbl Opic
kepHeyJiri 20kB/M-re TeH. /{M1eKTPUKTIH IMAJIEKTPIIIK OTIMIITII KaHaau?
A)0,2
B) 0,3
)01
D) 2
E) 0,02

16. HykreJik 23JieKTp 3apsiibl TYIbIPFaH opic KepHeyJiri 3apsaaran 1 m
KambIKTHIKTA 10B/M-Tre TeH. 3apsiiTaH KaHIIA KAMBIKTHIKTA 3JIEKTP OPICIHIH
kepHeyJairi 1 kB/m-re tex 0os1aabi?

A) 0,2 m

B) 0,3 m

C)0,1m

D)2 ™

E) 0,01m

17. Maccacbl 8 Mr To3aH BepTMKAJIb OipTEKTi JIEKTP OpiciHae THIHBIIITBHIKTA
TYp. To3aH 3apsaasl 2 MKKJI-re TeH 00/1FaHIaFb] OPIC KePHEYJIiriH AaHBIKTAHbI3.
A) 50 B/m
B) 30 B/m
C) 40 B/m
D) 20 B/m



E) 45 B/m

18. Cepinmene imxinin Typran 3apsizbl S00MxKn mapasl kepueydiri 400B/m
00JIaTHIH BEPTHKAJIb JJIeKTP opiciHe eHrizmi. Ochbl Ke3jle cepinmeHiH CO3bLIYbI
0,01M-re apTThl. CepinmneHiH KaTAHAbIK KO3()QUIIUEHTIH AaHBIKTAHbI3.

A) 50 H/m

B) 40 H/m

C) 30 H/m

D) 20 H/m

E) 10 H/m

19. Maccacsi 0,4 1 xoHe 3apsiabl 0,5 MKKJT map Kymrik chbI3bIKTapbl FTOPU30HTAJIb
OipTekTi 0O/IBIN KeJIeTiH JIeKTP opiciHae :kinke iniHred. Erep epic xkepueysiri 8
KB/M 0oJ1ca, xin BepTHKAJIBIAH KAHIIA OYPBIIIKA aybITKHABI.

A) 45°

B) 30°

C) 60°

D) 90°

E) 180°

20. Inametpi 0,6 m metasn cepa 0,3 mxKJI 3apsinka ue. 3apsigranran cepaHbiy
TYABIPATHIH YJIEKTP OPiC KePHEYJIiriHiH MAKCUMAJI MOHIH AHBIKTAHbI3.

A) 50 kB/m.

B) 40 xB/m.

C) 30 kB/m.

D) 20 kB/m

E) 10 kB/m



