Punaunk A xyBun6ap

HIArAYradpP X3Car
CaHamx: Hargyrasp xacar 46 coHrox gaanrasaprtan HUAT 76 oHooTon. [laanrasap Tyc 6yp TaBaH
COHIOX XapuynTtTan. Toaraspaac 3eBX6H HAr 36B XapUynTbIlr COHIOX, XapuynTblH XyyacaHg Oygax
TOMAOArNa3pan. XapuynTbiH XyyAacHbl 3aaBapTan canTtap TaHunuaapam. AMXUIT XYCbe.

1. BaraxuiiH xyBaapuinH yH3 GONOH XAMXXUNTUMH YTIbIr ONHO YY. (2 OHOO)

A.0.1B,2.2B B.0.2B,2.4B C.1.0B,2.0B - H i
AN

D.0.2B,2.2B E.1.0B,6.0B Wﬁm \ HMW

6

0

2 - 6 -p paanraBpbIH erergen:
3 kr MaccTan bueniH Xypg - XyrauaaHbl XxamaapsbIiH rpadvkuir Jop Xxapyynas.

9

B.

_ D
0 2 4 6 8 10 tc

2. padhmKMIH anb XacarT 6me Xxurg yaaalupax XeaenreeH XMncaH 63? (1 oHoo)

A. AB B.CD C.BC D. BC 6a CD E. AB 6a BC
3. Mpadmkunr awmrnad HAAT XyravaaHbl TypLw gaxb OYHOAX XypabIr OfHO yY. (2 OHOO)

A 2.2 B.4.0 = C.1.0 - D.28 - E.20=
4. (BC) xacart bven ynununax Xy4unr osiHo yy. (2 OHoO)

A.30.H B.12H C.6.0H D.3.0H E.1.0H
5. (AB) xacart buennH xegenreeHni Too XaMxad amap 6anx Ba? (1 oHoo)

A 12 =— B60~— C66~— D.30— E. 84—

6. C uart e amap KMHETUK aHepruTam bancaH 637 (1 oHOO)
A.8.0 K B. 6.0 K C.3.0XK D. 48K E. 24K
7. XapgaachbIr 6axmap TacnaxbliH Tyng xyHui rap 30 H xyd rapraxkaa.l[apHbl xyy ynnumnmk 6anraa
Laraac GaxuHbl APranTUNH TIHXNAr XYPTANX 3anr 20 cM, 3PranTUNH TOHXIArA3C Xxagaac XypTanx
3aur 3 cM rax y3aag 6axmHaac xagaacaHg yWUnunax Xy4unr TogopXonsiHo yy. (2 OHOO)
A.20.0H B.4.50H C. 200.H D.90.0H E. 600.H
8. 3ypart y3yyncHaap 6embenryyamiH Mmacc xapransaH my; = 1 kr, m, = 2 kr, my = 3 Kr,
m, = 4 xr 6a KBagpaTbIH TanbiH ypT a 601 CUCTEMUINH MacCbiH TEBUH Banpnanbir

onHo yy. KsagpatblH TanyyablH MaccbIr TOOLOXIYA. (2 OHOO)

Yy, M X = M1X1+MyXy+-+MyXy _ MY, +maYo++mpyn
My my T my+my+-+my, T my+my+-+my,
3 1 4 3
A. (—a- —a) B. (a;a C.(—a' —a)
10 " 2 (a;0) 57 10
3 1 3 4
D. (—a; —a) E. (—a; —a)
5 2 10 5
X,M
msz mo
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9. CapHbl TaTax Xy4yHun xypgatran g = 1.7 % 60N TyyHUI PU3KK YTrbir TannbapnaHa yy.

A. 1 xr macctam 6uennr cap 10.0 H xy4asp TaTHa. (1 oHOO)
B. 1.7 kr maccTtan buewnnr cap 1.7 H xy4aap TaTHa.

C. 1 xr macctan 6ueunnr cap 1.0 H xy4aap TaTHa.

D. 1 xr macctan 6uennr cap 1.7 H xy4asp TaTtHa.

E. 1xr macctanm 6uennr cap 9.81 H xy4asp TaTtHa.

10 - 11 -p paanraBpbIH erergen: m = 40 kr MaccTan Xyyxag 5 cekyHn rynxaas.

12 -

10. Xypnaa 2 %-aac 6 %xypTan KU HAM3B. XYYXAUAH MMMNYTMbCUIAT ONHO Y. ( 2 OHOO)

A. 80.0 = B.160.—  C.120.—~  D.320.—  E.200.=—
11. XyyxXQunH rynuaTracaH axun 6a rapracaH 4agsnbir OnHo yy. (2 OHOO)

A.640.02K;128.0 Br B. 80.00K;16.00 Br C. 720.0 2K; 144.0 Bt

D. 120.0 2X; 24.00 Br E. 400.0 2K; 80.00 Bt

17 -p paanraBpblH erergen: XaTyy TeneBT Ganraa HadTanuMHbl TemMnepaTyp-xyrauaaHbi
XamaapnblH rpaukmir gop xapyynas.HadbTanuHel Macc Hb 4 Kr, aHxHbl Temnepatyp 54 °C
GawB.

00
90
80|

70 G

60

50 t, MHH

12. (AB) xacart amap y3argan asargax 6anHa Ba? (2 oHoO)
A. Yypunx B. Xepex C. Uapuax D. Byunax E. Xanax
13. D uar gax Temnepatypbir KenbsuH 6a ®apaHrenTblH XyBaapuap UnapxXunnHa vy.
A. 363 °K, 194 °F B. 183 °K, 194 °F C. 363 °K, 162 °F (2 oHOO)
D.90.0°K, 90.0°F E. 183°K,122 °F
14. AB xacart HadpranuH 124.8xXK gynaaH aBcaH 601 TyyYHUI XYBUWH AyraaH 6arraamxunr
OIfHO VY. (2 0HOO)

A.0.58 X B.039 X  ©.120 % p 156K E 312K
Kr °C Kr °C Kr °C Kr °C kr °C

15. [23px HapTanuHbl gynaaH Garraamxuimr ofiHo yy. (1 oHoO)
A. 15605 B.4.800 %% C.2320 5% D.6240 5 E.1248

16. [Ooapx HacTanunH xannaxgaa 600K gynaaH aBcaH 605 TyyHUI XannaxbliH XyBUNH
AyrnaaHbIr ofiHo yy. (1 OHOO)
A. 15.00 X B.1.500°% C.2400% D.150.0% E.600.0 %
KI KT KT KT Kr

17. (BC) xacarT aBargax y3aranuir gapaax 6eemMeH 3arsapblH 3yprunr awinrinaH
TannbapnaHa yy. (2 oHoO)

F) (
. O
B
LO b |
CA

A.BC D.AC E. BA
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18. 0.831 m3 a3naxyyHTa cas gotop 17°C Temneparyprai 40r yctepery 6ais. TyyHUIA
AapanTbir TO4OPXONS. YCTOPerymmH Mosb Macc 2r/movib. (2 OHOO)

A. 116 klla B. 58.0 kIla C.3.40«klla D.340TIla E. 580 la
19. TepmognHAMMKUIH 1-p XYYNUINH TOMBEO anb Hb B3? (1 OHOO)

AQ=AU+A B.Q=AU-A4A C.AU=0Q+4

D.AU=A-0Q E.A=AU+Q

20. KapHorniH aynaaHbl ugean xepenryyp 1 uumkng xanaardyaac 240xkXK gynaaH asas.
XanaardnnH Temnepatyp 400K, xeprerunnH temnepatyp 300K 6on 1 umkng ryiuaTtrax axun 6a
xeprerymg erex gynaaHbl TOO XaMX33r TYC TYC OSIHO VY. (2 OHOO)

A. 960 ¥2K; 900K B.60.0 KXK; 180K  C. 60.0 K2K; 900K
D. 960 k2K; 180X E. 60.0 kXK; 60.0x2K
21. 3eB xapransyyrHa vyy. (2 oHo0)
1.Pe3nctop
2.0von

3.[3pnaH amnopg,
4. TpaH3ncTtop
5.9neKkTpoHnK
a. OneKkTpoHbIr yaAupAaxym TracaH yTratanm yr ©Gereeq anekTpOHbIr  yaAWpAaH
YKOJNMOOACOHOOP LaxuiraaH rynaan 00mnoH XyygsanuinH ganand, gaBtamxk, das rax mMat
dU3MK napameTpyygadp OamxyyrnaH M3433 MI43anan, 60mnoBCpyymk, Amap HIroH
YANgan ryiuatragar Texeepemx bytoy cuctemmir 6un 6onrogor yxaaH.
b. LaxunraaH ryngnuir xasraapnard 2 TepmuHan 0yxui aNeKTPOHUKUIAH STIEMEHT HOM.
c. MagHaac erceH aHeprurH Hereereep p — N WAMKUNTI3P ryngan gamkux yen ropan
Laupyyngar xarac gamxyynard tom.
d. CurHaneir ecrery, 3CBan 3MeKTPOH TYNXYYPUNH YYPrasap epreH Xaparnaragar xarac
Aamxyynard Texeepemx
€. L|aHar 3eerdyninH ypcrasnbiH YAM3AnuMnr Xxa3raapnary anemMeHT
A. 1e,2a,3c,4d,5b B.1b,2d,3c,4a,5¢e C.1a,2b,3c,4d,5¢e
D.1a,2e,3d,4c,5b E. 1b,2e,3c,4d,5a

22. 3yparT y3yynCaH Xy4y4an xyBaard xanxad R; = 3 Om 6a R, = 6 Om 3capryyuan 6yxum xoép
pe3uctopooc TorroHo. OponTbiH xyyaan V = 9 B 6on rapanTbiH Xy443numnr
OnHo yy. (1 oHoO)

"
Vupnnr H
"

H
R2! Ve
H FapaaT

/

A.18B B.9.0B C.3.0B D.6.0B E.20B

23. [apaax XyCHarT arnb NOMUK 3anemeHTa xapransax Ba? (1 oHOO)
A|B|C
0/0]|O0
011
11011
11111
A. AND B. OR C.NOT D. XOR E. NAND
3
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24. (ABC + AB C + ABC + A BC ) Norvk vnapxuinnuir Bynuind anreGpbiH agunTran
awwmrnaH xsanbapyunHa yy. (2 oHoo)
A. BA+B B.A+C CA+B D.BA+A E. AB + AB

25. COpPOH30H OpPHbl NHAYKLbIH BEKTOPbIH HADKUIAT HAPM3HI VY. (1 OHOO)
A H B.lMH C.B6 D.Tn E. A/m
26. COpOH30H OpHbI 3yrasc rynaanTan gamkyynardug YAnumnax XySHUn Ynrmimr
OJTHO VY. (2 OHOO)
A.3 B.2 C.1 D.4 E.Xyyynnunaxryn.

4

27. 2 Tn nHgyky, Oyxmi COPOH30H OpHbI LWWyrama nepneHavkynap 6anpnacax
5 M ypTTam gamkyynard ytcadg 1.5 H xyd ynnunimk 6arvraa 6on gamkyynard yrcaap rymx
TYAANUAH XYYMIAT OFTHO VY. (2 OHOO)
A.15.04 B.6.70 A C.0.154 D.0304 E.0.754
28. A U3IT LaxunraaH opHbl XY4narniH BEKTOP Xaallaa YMrnacaH G6anx Ba? LIaHaryyaninH
XAMXKIIM UXKMI K TOOLHO YY. (2 OHOO)

3
2 4
S, . 2 —%45
1
A. 4 B.3 C.1 D.2 E.5

29. g = 2+ 107K 9epar LU3HArT YUNUNax Xyd Hb 1.2 H 60n ereraceH Uar 4ax LaxunraaH opHbl
XYUTI3MMAT OfHO Y. (1 OHOO)

A 1.7 106 B. 6.0-10° — i C.2.4-106%
D.2.4- 10SH E.6.0- 10SH

30. 3yparT erergceH xanxasHUn epeHxumi acapryyuan 6a AB uarmiiH XoopoHA0X Xy4A3nmninir

OJTHO VY. R, =10M, R, =30M, R; =40mM, I3 =14 (2 OHOO).
Ry R,
Ao—i_:l_:'—’—OB
=

A.20m,4B B.80m4B C.80mMm,3B D.20m,3B E.30M,3B
31. Oapaax aryynryygpir 3eB xapranayynHa yy. (1 oHoO)

1.0onrnoxs! ypt

2.[lonrnoHbl gaBTamx

3.[JonrmoHbl ye

4.[lonrnoHsbl ganamny,

5.0onrnoHsl a3
a.Xan6an3amk 6yn uaryya XoopoHA0O0 X3p 3epeeTan xanbana3ax banraar
b.Wxun dastam xanban3ax Ganraa 33paruad X0ép L3rnMnH X00poHO0X 3aur
c.OMHex gaBanraa 6avicaH XxacarT gapaarunH gaeanraa npax xyrauaar
d.Tarw xacraac eprergex gasanraaHbl OHAPUAT

e.Har cekyHaag xmnx xan6ansnuinH Toor
A. 1b2a3c4d5e B. 1b2e3c4db5a C. 1a2e3c4b5d
D. 1c2d3e4b5a E. 1a2b3c4d5e

AncanmulH wanzanm 2025



Punaunk A xyBun6ap

32. [apaax 3ypart smap SONTMOHbIM y3YyScaH 637 3ypar 43sp x349H AoNrnoH 6artcaH
6anHa 63? (2 oHOO)

WWMNMWN\/WW\M
A. XengneH 6a tyyw, 2.5 B. XeHaneH, 2

C. Tyyw, 2 D. XeHgneH, 2.5 E. Tyyw, 2.5

33. Oxoroop oHoOLWOX yea amMap Ayy awvrnagar Ba? Amap y3araan 433p YHA3CNaracaH 637?

(1 oHOO)
20 Ny-33c 6ara gaBTamxTanm Aayyr uHdpa ayy

20 lNu- 20kMNy gaBTAaMXKTaM Ayyr COHcoraox Ayy oywy ayy aBua
20 klN'u-33Cc Mx gaBTamXKTam gyyr ynbrpa ayy ragar

= o

A. YnbTpa ayy, ayy xyrapax B. I/IHq)pa ,u yy OKX

C. WHdbpa ayy, Ayy xyrapax

D. YnbTpa ayy, Ayy onx E. UHdpa ayy, ayyHsl andpakLy
34. 30 M/c xypAaTamnraap sBx 6aviraa aMHINTMNH Tapar 620 'y AaBTamxkTam 4yy raprax, 30rcox
Oalraa XyHWUA O3pragyyp ©HrepeB.3MHIM3rMMH TIP3r OMPTOX yen XyH siMap AaBTamkran
OOXMOr XYI33H aBax B3? AraapT ayy Tapxax xypa 340 m/c (v = %:ﬂ]:i . v0>(2 OHO0)

A. 680.T B. 570.Ty C.740.Tq D. 519 Iy E. 620.T1
35 - 36 -p gaanraBpbIH erergen:

. w TT 9
y = 2sin (2mt — —x + ) raC3H X3an63pTan MexaHuK AONTUOHbI TArLUUTIAN ereraes.
35.  TarwmTranaac SONMMOHbI X3N63N3NUNH YEUr OrHO YY. (2 OHOO)

A2c B.2mc C.lc D.7 ¢ E.05 c
36. MexaHuk gonrmoH 5 m/c xypatam Tapx 6ancaH 60n gOnrMoHbl YPTbIF OfHO Y. (2 OHOO)
A.7.5m B. 10t M C.10m D.25 ™ E. 5m

37. JonrnoHbl MHTepdEepeHUUnH 3ypar 433pX Xap LUarasp TSMASMMIC3H 6 U3rMnH anuHi Hb
NHTEPdEPEHUMIH MAKCUMYM YYCIX Banraar TOOOPXOWMHO Yy. (2 OHOO)
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38. Hapaax rpadhmk Hb siMap xanb6ana3nunr xapyyncan 63? (2 oHoo )

3ascpuin mozes  Tozmeopmod menos

A. ABTO B. Anbagman C.YHTpax D. Yeneet E. Pe3oHaHC
39. 3yprunr axurnaag TycranblH 6HUMMAT OfHO Y. (1 OHOO)

I3
|
1 ' 4

7 7 7/

A 4 B. 1 C.26a3 D.3 E.2
40. Amap nuH3 awwurnaH 6GueuvnH Aypcunr rapracadH 63?7 bBuesc nMH3 XypTanx 3awr

OViPOIILIOOrO0p TOAOPXOWITHO VY. (2 OHOO)

A
0 B 0’
B l
Al
A. Uyrnyynary a < 2f B. CapHuynary f < a < 2f
C. Uyrnyynary a > 2f D. Capuuynardia > f E.Uyrnyynard f > a > 2f

41. HynsHg Tycax 6yn rapnuiH wauparuiH 3ypar 60n0oH Aypc erermkasa. Yr XyH XxapaaHbl
SIMap raxurram Ba? JHaXyY raXUrmnr 3aacaxbiH Tyng amap JMH3 3yyx B3? (1 oHOO )
A. OnpblH xapaa myy, ['yarap nuH3
B. XonblH xapaa Myy, XyHX3p nuH3
C.XonblH xapaa myy, 'yarap nuH3s
D.OnpblH xapaa Myy, XYHX3p INUH3
E. XonblH xapaa myy, Tompyynaar wwn

42. XyHX3p TOMWHbI MypynTbiH pagunyc 60 cM, 6Gue TonnHooc 40 cm 3ang 6anpnax 6ancax
60N TONMHOOC AYPC XYPTANX 3ar GONOH TOMMHBI 6CTeNTUIAT ONHO YY. (2 OHOO)
A.—120cM,3 B.120cMm, 3 C17cm, 04 D.24cM 06 E.40cMm,1

43. 219Pb — n3oTon gaxb NPOTOHbLI TOO 6a HEMTPOHBI TOO X34 B3? (1 OHOO)
A. 82; 292 B.82; 210 C. 82; 128 D. 210; 82 E.128;82
44. ATOM r3pruviir LIMHreaXa aToMbIH aHeprn 19.86 - 10719 XK -aap HamaracaH 6on atom
AMap gaBTamKTam raparn WMHreacaH 637 MnaHkuitH Tortmon (h = 6.62 - 107343K - ¢) (2 oHOO)
A.0.3 - 105 I'y B. 0.3 -10715I C.1.3 - 10751 Iy
D. 3.0-10'Tn E.3.0- 10Ty
45, 238U nsoton 3a; 23 3agpan XUICHWiA Japaa YYCCoH SMEMEHTUIH LOMUIH LIOHAT X7,
6anx B3? (2 0HOO)
A.91 B.86 C.90 D.88 E.92
46. Kobant 60 6oauckiH xarac 3agpanbiH ye 5.3 xun 6on 15.9 xunuinH gapaa kobanTbIH

X34H33H XYBb Hb 3agpax B3? (2 OHOO)

A. 25.0% B.87.5% C.75.0% D. 50.0% E.12.5%

6
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XOEPOYIAAP X3Car

Canamx: Xoéppgyraap xacar 4 faanrasaptan HUUT 24 OHOOTOW. XapuynTbiH XyyAacCHbI
3aaBapTan cavMTap TaHunuaapamn.

HaanraepyyabiH (a,b,c,d... ) rax maTt ycart Toxupox (1,2,3,4,5,6,7,8,9,0) TaMAraac COHrox,
XapuynTbiH XyyAacHbl Xxapransax Hyauir Oyaax 6erneHe.

XKunwaa Hb: [cd.e]=21.2 raBan c=2, d=1, e=2 rax xapransyyJsHa.

(?Kuu: TacnanbiH TAMATMAT YCI33p UN3IPXUIANAIIYN OOMHO.)

2.1 hy = 30 m eHaepT Garraa m = 0.2 kr macctan buewir v, = 20 % aHxHbl Xypartanraap ary,

M
093W wuass. YeneeT yHanTelH xypaatran g = 10 2

Hdapaax x3aMXuraaxyyHUUr onHo yy.

1. WnacaHaac xoiiw 1 ¢ -uinH Aapaax GueninH kuHeTuk aHepruiar on. E, = [ab] XK (1 oHoo)

2. bve xamrunH 03sg UarT xypax xyrauaa t = [c] ¢ (1 oHOO)
3. bue xaMrunH 03ag UarT Xypax yeq rasapTan xapbUaHry TYYHUI noTeHumnan
aHeprn E; = [def] XK. (2 oHOO)

4. Brenir WMACIHIAC XOMW 5 ¢ —MIH Aapaax rasaptan xapbLaHryi TyyHUIA noTeHumnan

aHeprn E, = [gh] XK (2 oHOO)

2.2 p = 3-10°[1a gapantrai, 27°C Temneparyprai, 16 T Xyuunteperd xuiir nusobapaap 127°C
XypTan xanaa.. XWiiH MOMUIH Macc p = 32 —

MOJIb

Hdapaax Xx3aMXurgaxyyHUNUr onHo yy.

1. AHXHbI 33N3XYyH V; = [a.b]n (2 oHOO)
2. XviH rynuatrax axun A = [c.d] kXK (2 oHOO)
3. XunH potoopn aHepruiiH eepunent AU = [e] kXK. (1 oHOO)
4. NapgHaac aBcaH aynaaH Q = [f. g] ¥K. (1 oHOO)
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2.3 Tortmon  rymanunuH  Xanxa3Hg 1 =20m,7, =30M,R=50M  acapryyLanTaun
pe3ncTopyyabir 3yparT y3yyricH33p xonboxas.e; = 7 B, &, = 4 B.

— :I
T Al Sl

Hdapaax x3aMXuraaxyyHUNUr onHo yy.

1. 1-p pe3unctopoop rymx ryngnuinH xyd i; = [a. bcl]A (2 oHOO)
2. 2-p pesncTopoop rymx ryngnumimH xyd i, = [d.ef]A (2 oHOO)
3. t = 20c xyrauaaHg R pe3nctop A33p anrapax gynaaH Q = [gh]XK (2 oHOO)

2.4 TapMOHMK Xan6ansnuiH rpadomk erergxas.

X, cMm

AN _/,

Hapaax X3aMXWUrA3XYYHUAT OSTHO YYy.

1. Xan6an3nuinH gaBTamx v = [%] ' (1 oHOO)
2. Xan63n3nuinH TarwmTran x = [b] sin[”T]t (cm) (1 oHOO)
3. Xanban3nuiH XypaHbl anany vy = [d]nCTM (1 oHOO)
4. Xanban3anunH xypaatranbiH ganavy a, = %nz Z—’; (1 oHOO)
5. % C XyrauaaHbl fapaax XypaHbl ytra v = [g. h] % (V2 ~ 1.4,m ~ 3rax TooL) (2 OHOO)
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