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CapoanoMa a3 yop cyOrect mbopaT acT: 3a00HM TOYMKIL, MaTeMaTHKa, XMMMsI Ba (pU3MKa.
CyOTtecTn 3a00HM TOYMKI 25 caBoAy Machala Ba CyOTecTXou MaTeMaTuKa, Xumusi, pusmka 27 caBoay
Macbhbalapo gap Oap MerupaHA.

CaBoay Macbadaxom TeCcT Aap Ay HaBb Taxus IIyjaaHA: CaBOAy Macbalaxoy IIyIInAa
(60 mHTIXO0M SIK YaBOOM AYPYCT Ba MyalisiH KapAaH! MyBO(UKaT) Ba KyIlIoAa.

Jap caBoay Macbaza 00 MHTHXOOM sSIK 4aBOOM AYypYCT 4Op IyHa (BapuaHT)-U 4aBoO JoJa
MelllaBaJ, KM TaHXO SKTOSII AYPYCT acT.

Macaran, azap Hlymo sapuarmu “B”-po wasobu dypycmu casor unmuxod xyned, A B C D
nac oHpo dap éapaxau 4aso0x0 ut yHa UUopa Hamoeo: OeOO

Jap caBoay Macbhbaaa Oapou MyalisiH KapdaHyu MyBopuKaT 0a Xap YHCypu Jap CyTyHM 4all
Aojamryaa (kaamnma, nubopa, yymaa, popmyaa, PyHKCHUs Ba Faiipa) a3 YHCYypXOU CyTyHI POCT, KU AKTOAII
3UEAATICT, YHCYpU MYBOPUK MHTUXO0O KapAa MeIllaBad.

Macaran, azap 6a yneypu “A”, 6a puxpu Llymo, yasobu mysopux paxamu 2, 6a 12345
AO@OOO
yHeypu “B” paxamu 4, 6a yrncypu “C” paxamu 1 eéa 6a yucypu “D” pakamu 5 B OOO @O

bowad, dap eapaxau ¥aso0xo uH yHa ULOPA HAMOEO: COOOOV
’ DOOOO®

Yapobu xocnanlyjan caBoay Macbhbadan KymoJaa agaay OyTyHu MycOar acT, Ki Xap pakaMI OH Aap
KaTaKM al0XMJay Bapakalu 4aBoOXO HaBMINTa MelllaBad. Boxmaxon yeHak, O6a mMmcan Kr, 4, M, km?, °, °C
Ba Faiipa Aap BapaKay 4aBoOXO HaBMIITa HaMeIllaBaj,.

Macarar, azap Ilymo 268 xm-po 4asoou dypycmu macvara xucod xymed, oap D
2J[6][8]

sapaxau 4aso0xo0 manxo adadpo Hasuceo:

bapomn yaBob 404aH Da caBoAX0 Ba Xaaau Macbhadaxom TecT 220 gaKMKa MyalisH Iy aacT.

ITac a3 mmHOC 1myaaH 60 AacTyp, KM MabMypU MMTUXOH XOHAAacT, Aap Iacy Bapakan 4aBoOXo
gyMaau «bo mapmubu zysapoHudany umMmuxon tuHoc umydam»-po HaByce Ba MIM30 I'y30pea.
Jap BakTu nypou TecT 00AMKKAT Oo1Ie .

YaBoOX0opo aBBaa Aap KUTOOUYalU TeCT MIIOpa HaMOea/HaBucea,.

Arap gap 4aBo0 édran Oa SAroH caBoAy Machbada AyIIBOpI Kallle, capoceMa HalllaBeJ Ba
0a xasT90H HaoMaga, Oa nypou tect ngoma aAuxea. I'lac as yapod rydran 6a aurap caBoay
Macbalaxo 0a caBo1y Macbalay 0apOsITOH AyIIBOp Oaprapaea.

TAPTUBN ITYP KAPAAHV BAPAKA YABOBXO

e remr a3 yaBoO A04aH Oa CaBOAXO Ba XaAAM Machalaxo Jap Bapakal 4aBoOXO pakaMy BapMaHTV
KUTOOYaM TeCTV XyAPO MIIIOpa HaMoOeA;

e 4aBoOpO gap Bapakall 4aBOOXO MyBO(]UKMU TapTUOM IIyp KapdaH! Bapakay YaBoOXO, YYHOHKM Jap
6040 HUIIIOH A0Ja Iy, MIIOpa HaMOeA/HaBucea;

e a3 éa mabapopea, 1caox HaMmyaaHu 4yapoO Jap Bapakau yaooxo MYMKIMH HECT - yasoOu 6a
Tap3y Aurap UIIoparapAuja/HaBUIITaIlyAa Ba UcAOXrapAuAa 0a Hasap rupudTa Hamemasag;

e Ilem a3 CynOpUAAHM Bapakau 4yaBoOXo Oopu aurap OOBapil XOCMA HamMoOeA, KU 4aBoOu Xamau
CaBOA1y Machalaxo Jap Bapakal yaBoOX0 MITOpa/HaBUIITA IITyaacT.

Ba Ilymo komébii mexoxem!

Kucmn A.1 - Adactyp



Jap KaaoM KaamMaxo 0a Jorin iy xappu y HaBuIIITa I1yaact?

A) xyx, 00py(i1) B) mybsmun, mybrabap C) myxpa, myxcun D) OGyxpon, 6yxToH

TaaadPysu kaagom KaanMa a3 HapumrTam papk MeKyHaa?

A) Oapeg, B) aasea C) Ouéez D) rupeg

Jap nopyam mebpy MMAOU KaAOM KaayiMa HOAYPYCT acT?
Cadxa wasam 6a nomu my,
Aouxu axmupomu my,
Maxcamu my, mapomu my —
Maxcamu man, mapomu man,
Modapu zamzycopu man! TI'yauexpa CyaaiimoHOBa

A) caaka B) aoux C) sxTupom D) makcar

KaaoMm kaamMaxo xaMMabHOSIHA?

A) oayb6oay, madproay  B) xoaa, mabuam  C) rerir, yaxon D) xaamg, kyadp

A3 pyiin MmasMyHM 9yymaa 0a 4o¥in ceHyKTa 9y Ty aHTOHMMIPO Ty30pea:
3undazii 6e zamy wodi, 6e Hijwy Hews, Oe ..., 0e MAAXUCY WUPUHI HAMEULABAO.

A. Kaxxopi
A) aapay paHy B) nHumeby gpapos C) moauio Xxyppami D) xasay mryxi

Aap uymaan sepuH noopau ¢ppaseoaormn “bapaxa duxad” 4 MabHII gopaa?
Caromam 60wy Xydo 6a ympy yonam 6apaxa ouxad. P. Yaana
A) mog rapaoHag, XypcaHa KyHaz, C) adasyH KyHag, 3uéa rapaoHaz
B) xy06i1 Ba ¢aiizy papoBoHI1 Opas D) natmya auxad, ¢papBOH II1aBag,

ba yoiin cenyxra nbopanu ¢ppaseoaornu MyBopUK Iy30pea:
Paxmamyon as xapcora duda cepxopy cepzatipam 6y0d. Baii ... 6a caxpo mepadm.
C. Anan

A) gammu pys Hakadpuaa C) gammar 6a pox Jop I1ysa

B) wammamr kymoga Hamrysa D) uammar Mmucau MOII KyIioga Iy Aa

YcayOm MmaTHpO MyaiisiH KyHeA:

Aasramu Comonuén cetomun dasaamu 0ysypzu axou UCAOMUY MOYUKOH Mebouad, Ku
coaxou 875-999 dap Mosapoynunaxpy Xypocon apsu 6y4yod kapdaacm. Capomadu cyrorau
Comonuén Comonxydom wom Jdowm, ku doap mysgpomu barx mesucm. Habepaxou
Comonxydom eéa nucaponu Acad — Hyx, Axmad, SIxe, réc xoxumonu 6avse as 6UAOAMXOU
Mosapoynnaxpy Xypocon wydano.

A) Dagenn B) nami C) pacmit-koprysopn D) nyOauTcuctia

Kucmu A.1 — 3aboHu TOYUK



Kaaom kaanmaxo mcmaHa?
A) mernkagam, ImorrHadaaaH, C) maxaaBoHYycca, 3ypO3MO

B) maraybmryaa, mrypamymr D) xauypasi1, KypHaMaKi1

Aap noopau abpu dapzysap cudart a3 pyin cOXT Uil T'yHa acT?

A) coaa B) coxra C) mypakkab D) tapxn6i

Jap yyMaanu sepuH 6a 4oiy ceHyKTa IIyMOpaV MUKAOPHI acAUpPO Iy3opea;
Dasuramu ur WOUp as ... Woupu aeearii xam nacmmap 6yo. C. AvHin

A) yopsaxnu B) uop-many C) ay-ce D) ay

ba yoitn ceHykTa ¢ebay 3aMOHM Ty3allITapo Iy3opea:
Baii Byxopopo ax waxpu xadumau nyp a3 €0z20puxo ... . A. Abayaaoes

A) édr B) meé0ag, C) meOmHag, D) xoxaa ana

ba yoitn ceHyKTa Kagom 3ap@po Iy30mTaH AypycT acT?
Casop ... papma xapop aupudm. C. Y ayrsosa
A) aHaakTap B) aeprap C) Hasaukrap D) Oucéprap

IlemostHaAM MyBOPUKPO Iy3opea:
Ui wijpy 2a6z0 ... nonpesaxo 6y0, ku maxmabdop a3 xare6ou man 0a 6auazon baxwuu
kapda 6yd. C. AitHi

A) a3 tarn B) 6ap 6oa0mn C) aap Gapnu D) aap sepnu

Kaaome a3 ma nmoopaxo 00 poxy aaoKam BoOacTarm coxra mygaacr?
A) maxppo aasp 3agaH C) pysona omagaH

B) caitpyramr kapgaH D) aacronn moxup

Yymaau cogam sikTapkmnoa:
A) bomaoa Hasauk mya. A. dexomii
B) Azaaaxait xaMuHpo xaM ram Kapaaanda. Cop6or
O) Pyaaxit Ba baabamin 1a621a6u Haxp rapauiil MmekyHaHg,. C. Yayzso0a

D) Xamau ... HaBucangaronu Toyuk Cagpuaausa AitHNpo ycrod MmeHoMaHA,. A. Jexomii

Kaaom ab3ou yymaa unaa myaaact?
Capxapdazon, wox6auazon, amardopon éa aanaskapon dap Kypzonu boiicyn 6a capu
dacmapxon yamv wyda, 6a owxypii mawmzyrand. C. AtHn

A) xoa B) xabap C) myOrago D) nypkyHaHAa

ba 4oy ceHyKTa X041 MyBOQUKpO rysopea:
A3 Hazapuém ea amaruému mubou Kaoum ... eoxug 6yo. C. AvHin

A) nyppa B) xeae C) roxe D) uangon

Knucmu A.1 — 3aboHU TOYUKI



Ab3ou tydarian MyBopUKN YyMaapo ry3opea;
veey OHX0 XYW0603 6a xXywxon 6ydand. C. AitHin

A) Xainpusar B) Oxtumoa C) As pyin ogat D) XakukaTaH xam

ba Homm kagom acap cudaty “Oe3aBoa”-po Ma0Ba MeKyHaHA?
A) “Cadapnoma”-u Hocupu Xycpas C) “Illoxnoma”-u Abyakocumu Pupaascit

B) “Haspysnoma”-u Ymapu Xaiém D) “Aonnmuoma”-n Abyaain noun CrunHo

ba gorin cenyKTa gap Xap OaiT Ba € yymMaa 3MAMabHOM KaauMay MIIopaItyapo
rysopea;

A) A0 act, Ty Oea0HHMIITY MapAYM ..., 1) orox
Xan act, Ty gap 4ogapy AyHE 0304,
Abyaxkocum JoxyTit
B) Cag xasopon ryam mykydra Jap y, 2) 3upak

Cabs3a ...y 00 xydra aap y.

Hwuzomuu I'anyasin

C) Xoi1 mapay™m, 6exabap HaMOHeay ... borrea! 3) aoHo

Paxum Yaana — JaBod —
] 12345
D) Owu mynuaf, ki A0Fapu AOHO, 4) Geaop AOQOOOOQ

Tydt 60pe Ha abaaxi ... . BOOOOO
Cabauu Ileposit cOOO0O0O
5 gapsex | DOOOOO

ba 4oiin ceHyKkTa KaaMau TaKAUAUU MyBO(UKPO I'y3opea:

A) Man To Oa Kaif 31 IIyIITH Ty TO3aM ... 1) ryp-ryp
I1. Cyaarmonin
B) Apo0a ... kapaa pox Mepar. 2) ryppoc
«Cagon lapx»
C) U/n 06 aknyH ... 3aga cago mebapopad. 3) mmaauppoc — YaBob —
C. Avtan 12345
_ AQOOOO
D) Xeaymu SIBIIIOH ... 3a4a MECyXT. 4) TaxaTax BOOOOO
C. Aitnit cOOOOO
5) Tamap-tamap DOOOOO

VGopa cosea:
A) ay coat 1) 3uéa —— YaBob6 —
B) a3 auch 2) aeptap 12345
AOQOOOO
C) uyH xamerra 3) ayprap
BOOOOO
D) a3 aapomaarox 4) capocap cOOOO0O
5) Gamaspua DOOOOO

Kucmu A.1 — 3aboHu TOYUK



Taxanan cuHTaKCcUCy yymaa. Ab30u 9yMAapo MyavisiH HaMOeA:

Iladapam dap damu dapeosa, 60 myjiicadpedon xaiipyxyus kapda, 6a xaéAii dapomad.

A) magapam

B) aapomag

C) 60 myitcadpeson
D) aap aamu aapsosa

1)
2)
3)
4)
5)

X041
xabap
MyOTas0
IIypKyHaHAa

MyalsIHKyHaHAa

MabHOU O0aTXOM 3epMHPO MyalsiH KyHeA:

A) Ayctit 60 Mmapaymn
AOHO HaKYCT,

AymimManu 40HO Oex
a3 HOAOHU AYCT.
Yaaoanaaunu baaxi

B) Oaamon a3 aycri
é0ana 0axr,
AymimManin opag,
Oa MapayM pysu caxT
Mupso Typcynsoaa

C) 3wuyye, Ku XypAi1 a3 oH
00U IIOK,
Harmosa pukanaan
Aap OH CaHIy XOK.
Acaaun Tycin

D) UYyHOH KyH 3MHAArOHIA
Aap 3aMOHa,

Ku a3 Bai 3uHAa MOHII
YOBUAOHA.
Xycpasu Jexaasii

1) Aap 3uHaarit 9yHOH
Oo1, Ku 11ac a3 Mapr
HOMMU HeKaT OOKI1
MOHaJ.

2) Xymmmn xaéTt a3 4yCTUIO

padpoxart Ba caxTuio
DaadaxTuxo a3

AyIIMaHNMIO a40Bat acT.

3) OsaMoHI HEKYKOP
AYCTOHU 3U€A AOPaHA.

4) AJap nBa3u HeKii OaAi
KapAaH HaIlOsIA.

5) AymmMaHu xmpaaMasg,
a3 Ayctu Gexmpag,
OexTap acT.

C. Yayrsoaa

—— YaBo0O —

12345
AOOOOQO
BOOOOO
cOO0O0O

DOOOOO

—— YaBo0O ——
12345
AOOOQO
BOOOOO
CcOOO0O
DOOOOO

Ayrdan, 6a Bapakan 4aBOOXO0 ry3apOHNAaHN 9aBOOXOSTOHPO
¢dapomym HakyHea. [lyp Kapaanu Bapakau 4aBOOX0O XaTMI acT.

@ Knucmu A.1 — 3aboHU TOYUKI



MATEMATHUKA

Xyco6 kymea: 27 -1,2: 3,6.
A) 81 B) 81 Q) 09 D) 9

BakTe km KaTtopa 34%-u xamam poxpo Tai Kapa, 0603 957 kM pox OOKil MOHA,.
Jdapo3uu xamau pox 4aHA KMAOMeTp acT?

A) 2407 B) 1450 C) 2814 D) 1857

36x2 —y?> 6x 36x—y
< Udoaapo coaa P — )
ER $oaapo coaa kynea 6xy " x

A) 6x B) —6 C) —6y D) 6

n TacankoTu aypycTpo MyaiisiH KyHea,
A) Xocnan sapbu ay agaau mycoaT agaau MaH]I1 acT.
B) Xocnam sapbu agagu mycOat Ba agaau MmaH}pi1 agaay MaH}I1 acT.
C) Xocnan 3apou Ay agaau MaHpi agaau MaHQi1 acT.

D) Xocnan zapou agaau mandit Ba agaau mycoaT agaau MycOar acr.

Peman myoamnaapo é6ea: (x — 1)(x +1) = x% — 2(x — 3).
A) 35 B) -25 Q7 D) -1

Yo 0apou crméxHaBUC

Kucmu A.1 — MaremaTuka



_ C+5
AasoMHOKMM BakTH cadap Aap Takci 60 ¢opmyaam t=-——xmucod Kapaa

MelllaBaj, Ku gap oH C HapXxu pOXKHMpO 00 cOMOHM acT. /laBOMHOKMM BaKTU
cadpapepo, KM KMMaTy pOXKMPOU OH 46 COMOHI acT, MyalisiH KyHed.

A) 7 pakuka B) 17 aakuka C) 13,7 aakuka D) 23,7 aakuka

A3 xucMu 60KMMOHAaM OopxaTe, KM gap Maro3am Kutod (Hmr. 6a pacMm) goaa
myaa O0ya, MyalisiH KyHeda, KU sIK gapTapy yMyMii YaH/ COMOHIA acT.

- Hapxn 1
o Howmry M1k
No i HKAOP oma "I/E/
1 Kitob 4 20 comonit |/
2 Taxksim 1 16 co MQP'J(/
3 Aadrapu ymMymit 2 /J
Xamarit 116 comoHit #_./
A) 18 B) 8 C) 10 D) 20
7x—1
Xaaan xyparapuHmu HaTypaauy HoOOapoOGapupo éo0ea: 0,25-x > 1.
A) 5 B) 4 O 6 D) 7
X 6 15co0s34°
1CcO0 KyHeA: .
YHEA 0, 2c0s217° — 0, 2sin? 17°
A) 30 B) 60 C) 75 D) 15

Yo Oapoy crméxHaBmcC

Kucmn A.1 - Marematuka



I'papukn pyukcusm y = 1,2x — 7 a3 KaaoM HyKTa Merysapaa?

A) K(10; =5)  B) M(100; 113) C) L(—20; 31) D) N(-15; 25)

TacankoTu AypycTpo Myaiisid KyHea,.
A) Juaronaaxon poctkyH4ya O0a Xxamgurap 6apobap HecTaHJ.
B) MacoxaTtu pom0 6a xocuan 3apOu guaroHaaxou oH Dapodap acr.
C) Auaronaaxou pom6 Oapobapasa.

D) MacoxaTu xBagpar 6a kBagpartu Tapadu oH 6apodap acr.

Pocrkynya Oa BocuTam Ay Oypmim pocrxara Oa ,
JOp POCTKYHYA 4y A0 Kapaa nryaaact. MacoxaTu ce 28 em ?
pocTKyH4Ya (Hur. 6a pacm) MmabayM act. Macoxatm

-- 21 cm? 36 cm?
POCTKyHYau 9OpyMpo €0ea.
A) 49 cm? B) 32 cm? C) 48 cm? D) 36 cm?

Xartn poct MN 0a gaBpam MapKasam gap HyKTan O Ba paguycam O6a V13 am
OapoOap aap nykran M pacanga meOomaa, ku MN = 6 am act. Aaposvi ON-po éGea.

A) 7 am B) 19 am C) 6,3 am D) V10 am
. . 5—x
Coxam myaristanm GyHKCusipo €0ea:  y = :
5+x
A) (-5;5) B) [-5;5] O (=53] D) [-5;5)

Yo Oapou créxHaBuc

Kucmn A.1 — Marematuka @



Aap pacm BC = DC Ba LEDF = 45° acT. E
bysyprim xyngu ABC-po €6ea. T
A) 90° p

B) 145°

O 135° A

D) 80°

Kaaom agag sixe a3 pemaxou myoanaau cos4x + sindx = 1 acr?

A) 2 B) - o = D) —
3 6 8 12

KoadPpurcuentu Kynuun pacanaa 6a rpadpukn pyakcusn f(x) = 3x% + 1-po aap
HyKTam X, = —3 €0ea.

A) —18 B) 28 ) -27 D) 19

Makcnmymu GyHKCUsIpo 6ea: y = x5 + x2 —x — 1.

A) 0 B) 2 O -2 D) 1

MyBodukat HOOapoOapii Ba Xaaau XypATapMHM HaTypaaAuy OHpPO MyalisH

KyHeJa:

A) lg(x-5)<0 1 3  Yapo6

B) x2—4>0 2) 6 12345

0 Vx—4>1 3) 5 388888

D) 6-2x<0 4) 2 cOOO0O
5) 4 DOOOOO

Yo Oapou crméxHaBuc

Kucmn A.1 — Maremartuka



Aap cekyHYanu pocTKyHYa MyBOpUKATPO MyarisiH KyHea:

A) Katetn 6a KyHyu a yacnmaa 6a Xocuan 3apou 1) cosa
KaTeTu AyIOM Ba ... Oapodap acT.
B) Karetn 6a xynun a gacrmga 6a xocnan sapon 2) sina
TUIIOTeHYy3a Ba ... Oapobap acT.
O) Kareru 6a MmykoOuan KyHyu a xo0uaa 6a 3) ctga — YaBob —
XocuAau 3apOu rerioTeHysa Ba ... bDapoOap acT. 12345
AQOOOO
D) Karetu myxoOmam KyHqu a xo0uga 6a Xocuan 4) seca BOOOOO
3apOu KaTeTu AyIOM Ba ... ODapobap acT. cOOOOO0O
5) tga DOOOOO

bapou aap BakTam m4gpo Kapaanu cynopuil Kkoprap 00514 aap sk pys 18 gactrox
Talép MeKapa. AMMO y xap py3 HucOaT Oa HakIa 2 AacTrox KaMTap Taép Hamy4.
bapou xammH mac a3 angomm myxaat 003 3 pysm aurap KOp Kapdaa, HucOar O0a
Hakma 4 aacTrox Kamrap Tanép Hamya. Koprap xamari yang AacTrox Tamép Kapa?

YaBo0: l:‘ D D D

3 1
2 - 2 —
Xmco0 KyHea: 9236 306 :

1
2252 - 27

YaBoO: D D D D

®dapKu pemaxou Myoanaau Ksagpatim x> — 8x — k = 0 6a 10 6apodap act. Kumatm

k-po éGea.
YaBoO: D D I:l I:‘

Yo Oapou crméxHaBuc

Kucmn A.1 — Maremartnka



Peman myoamnaapo é6ea: logz(x +5) —logz(x +2) = logz(x + 1)

YaBoO0: l:‘ D D D

Ab30om maHyyMu nporpeccusay apudpmeTukii 6a 13 Ba cymman ab3oxou xapTym
Ba AaxyMmy MH porpeccust 0a 40 6apoOap act. Cymman xabgax ab30M aBBaAVHN

nporpeccusipo €oea.
YaBoO: D |:| I:l |:|

KyMmaTu KaaOHTapyMHN XayMI IIIpaMujan ceKyH4Yay MyHTa3aMpo €0ea, Ky Teran

naxAymmu oH 0a 6 gm 0apoOap acr.
YaBo0: l:‘ D D D am®

Aap cexyn4gaun ABC aaBpa gapyHKalmaaniyja acT, Ku 0a rapa¢pu AB aap Hykram P
pacanga meoomaa. Jdap xoaatm AB =20 cm, BC = 24 ¢cm Ba CA = 10 cm Oyaan

YaBo0: D |:| I:l |:| M

Aaposum BP-po é0ea.

Ayrdan, 6a Bapakau 4aBOOXO0 Iry3apOHNAaHN 9aBOOXOATOHPO
¢dapomym HakyHea. [lyp Kapaanu Bapakau 4aBOOX0O XaTMI acT.

Yo Oapou crméxHaBmc

Kucmn A.1 — Maremartuka



XMMSI

Jap KaaoM KaTOp XxaMmam 91eMeHTX0 BaldeHTHOKII AOVIMI AOpPaHA?

A) Na, S, Ca B) K, Cl, Cu C) Na, O, Zn D) Ca, P, Al

Koncenrparcusii NOz-po yaHg MmapoTnOa 3méa KapaaH 203VM acT, TO KM CypbaTH
peakcysii 2NO2 —» N20s 16 mapoTnoa ap30s14?

A) 8 B) 16 O 4 D) 32

KoH}UIrypaTcusv 21eKTpOHMN aTOMI KajOM 2AeMeHT goaa 1S 28 2p
11y AaacT?

A) HuTpOTreH B) okcuren C) ¢rop D) neon

n Jap OKcuAM HaTpuii KaA0OM Hamy Ay OaHAVI XMMWSIBV MaB4yJ acT?

A) xopaseHTMm KyTOHOK  B) monix C) meraaan D) xoBazenTuu 6ekyTo

n Jdap BakTH anccorcuarcusam 1 Moam KagoM MOajaa MUKAOPHU 3MéATapyu MOHXON
HaTpWII XOCIA MelllaBaja?

A) xuapodocdarn HaTpuit C) cyadaru HaTpuit

B) ¢ocdaru HaTpmi D) xapOonaTu HaTpuit

n bo xocnmakyHum KmucaoTam KaBii KagoM HaMak 0a Xyapoans Ay4op Memasaa?

A) CHsCOONHz4 B) Na:SOs 0) K:5iOs D) CuCl

Yo 0apou cnméxHaBUC

Kuemn A.1 — Xumus



Aap kagom mMoaaa cyadyp Aapaday 0AMM OKCHAIIABMM VMIMKOHIIAQ3VIPPO 30XMP
MeKyHaa?

A) Ca(HSO:s): B) Na:S C) NaxSOs D) K:S0s

XaHromm xaakKyHum KaagoM MOAJa gap 00 K1caoTa Xx0Cua Memiasaa?

A) NO B) N:20s C) Na(Cl D) Na:O

XaHFOMI/I KaaoOM peakcysi MMKOHV XOCHA ydaHV HaMaKI TypIIl MaBY9yJ act?

A) NaOH + HCI -» B) CaO+CO2—> C) KOH + H2SO4 — D) HCl+ Al -

Cymman K09pPUTCHEHTXOPO Aap MyOAVLAaN peaKCHsi HeMTpaan3aTCysIv Iy ppan
AlI(OH); + H2SO:— ... é0ega.

A) 8 B) 14 C) 10 D) 12

Jap HaKmau TadbAMA0T MOAaan X-pO MyaisiH KyHea. + AgNO, AgCl

A) Ag(NHs):Cl C) KNOs X

B) Fe(OH)s D) FeCl + KOH Fe(OH),

baxamrabcupun nponaH 00 xa0p 0a Kaa0M HaMyAM peakcysi MaHCyO acT?

A) manBacrIiasn B) yoitrupn CO) taysus D) myGoauaa

Yo Oapou créxHaBImC

Kuemn A.1 — Xumus



dopmyaan KagoMm Kapooxuapar goga mygaacr? CH,OH

A) ceaaroaosa l / \ |
B) pubosa |\| |/

C) Ppykrosza _(|: CH,OH

D) caxaposa OH H

XaHroMu XMApOTeHOHIAAaHM KETOHX0 KagOM MOJAJaX0 X0C1a MellaBaHA?

A) crimprtxo B) kmcaoraxo O) adpupxo D) aaaermaxo

MeTtnaarceTaTpo gap HaTM4anu peakcusi KagoM MOJJax0 XOCUA KapAaH MyMKIH
act?

A) CIIMPTXOU METNA Ba DTNA C) Kncaoram CMpKoO Ba CIIMpTN ME€TUA

B) xucaoraxou mypua Ba CMPKO D) kucaorau mypua Ba CHUPTU DTUA

bo xagom pox 1,2,3,4-TeTpaOpoMOyTaH XOCHA MellaBaa?
A) CH>=CH-CH=CH: + 2Br2» — C) CHs-CH=CH-CHs + 2Br: —
B) CH:—CH>—CH>-CH3 + Br.— D) CHs>—CH>—CH>—CH3 + 2Br2 —

A3 23 r cipTH 9TNA 9aHA TpaMM 9pUPU AMSTUA XOCUA KapAaH MYMKMH acT?

A) 14,0 B) 18,5 O 20,5 D) 16,0

Aap unakman tadanaoru AliCs - X - CH=CH Moaaam X-po MyaiissH KyHeq,
A) CHa4 B) C:Hs C) CsHs D) CH:

Yo 0apoy cméxHaBUC
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MyBodukaTu MOAAax0 Ba aa0MaTH peakcusay OaiiHI OHXO I'y3apaH4apO MyarisiH

HaMoea;
A) Na2COs Ba H2S04 1) xaammaBuy TaxInmH
B) NaCl sa AgNO:s 2) XocuAIIaBUM TaxIIMH —— YaBo0 —
C) NaOH Ba ¢penoadrasenn 3) adkaHMIIN PYIIHON A(l) é C3> é 5
D) NaOH axiys Ba AI(OH)3 4) manAoLIaBMI PaHT BOOOOO
Aap Maxaya cOOO000
5) xopuyiaBuu ras DOOOOO

MysBogukaTy HakIIay TaOAVAOT Ba peareHTH Aap peakcusa uctudgoganasaHaapo
MYyansiH KyHea:

A) cuxkaomnpomnaln — IIpoIaH 1) H0 —— YaBo6 —
B) nponmH — arceToH 2) H. 12345
C) Bensoa — HUTpPOOEH304 3) NaNOs 388888
D) »TaHoA — 9THUAEH 4) HNO:s cOOOO0O
5) H2SO4 (xoHc.) DOOOOO

666 r x20pM AV KaaCUIT 9aHA MOA acT?

YaBoO: D I:l I:l D MO

Myoanaau TepmoxmmusiBum cy3umm Metad CHa + 202 = CO2 + 2H20 + 890 kY acT.
XaHnromu cyxtanmu 32 r MeTaH 9aHa KY rapmin xopuyg Memasaa?

YaBoO: D D D D KY

Yo 0apou crméxHaBUC
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Aap nonu cyadar (S037) yaHA MPOTOH MaBYyA acT?

Yasoo: [ ][ ][ ][ ]p

Bbapomu xocna kap aaam Mmaxay avi 10%-avt mmkop 6a 180 r 00 1aHg rpaMM XUAPOKCUANL

KaAWiiy caxTpo MA0Ba KapAaH A03VIM acT?
Yasoo: [ J[ ][ ][ r

Xaxromm Tadpconmaanm 25 r KapoOoHaTH Kaacuyin To3a 8,8 r ras xocua myga. Yang,

Yaso0O: DDDD %

bapomn cyxTanm 23 r sTaHOA YaHA rpaMM OKCHUTeH A03UM acT?

YaBoO: DDDD r

XaHroMy rapMKyHi gap BakTu OaxaMTabcupum 2,9 T aagerMam XaaHOK OO
MukAopu 6ap3néan xuapokcuan muc (II) 7,2 r raxmmman Cu:0 xocna mya. Maccan

YaBo0: D I:l I:l D r/MOA

¢omsu KapOOHATV KaaCwii Ta4y3usI IIyA?

MOASIPUIN aAAeTUAPO MyalissH HaMoea.

Ayt¢an, 6a Bapakam 4aBoOX0 ry3apOHMAaHNM YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaannu Bapakan 4aBoOX0O XaTMI acT.

Yoi1 0apou cuéxHaBuC
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DOU3NKA

BakTe K1 makam MpYyXMH TaxTU TabCcUpU KyBBau Oa OH
rysomrramyaa Tarinp Meébag (amur. O6a pacMm), KaaoM
HaMyau AgepopMaTcust MyIIOxXaa Memasag?

M
B

§
%
§
%
3
§
!

A) karmaBi C) aaposmiasin
B) ¢umypaarasit D) tobxypit
n Taaabaron aap MmyaaaTu sik4aHg maOoOHa- AP, anL.cT oM.
PY3 Aap XaMOH sIK coaT ¢puImopu arMocPe- - [
pHUpoO UeH Kapaa, rpadpuk coxTaHy (Hur. 6a § A
pacM). Jap KagoM maOoHapy3 ¢puimopm 760 1\

atmocgepi1t a3 Mebép OaaaHaTap Oya?
740
A) 5-ym O) 6-ym >

12345678 -
B) 7-ym D) 2-1om faconapys

=

ba yucm agap aapyHm 00 Ay KyBBa TabCMP MeKYHa/: KyBBBau BasHMHN Fs, Ku
aMyAi Oa IIO€H paBOHa acT Ba KyBBam apxuMean Fa, ku amyai 6a 0020 paBoHa
acT. Arap maptu Fs < Fa mgpo masaa, 60 4ucm 4i1 xoayca pyi Meanxaa?

A) 3epu 06 mepasag.
B) Aap catxu 60a0um 00 HIMHO MeKyHad.
C) Osoaona 6a 3epu 00 MepaBad.

D) Aap aapynn o6 gap xoaaTu MyBO3MHAT MeMOHaJ.

Yo 0apoy créxHaBUC
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TaxTy Tabcupu 3apo6an pyr6010603 TYO COX1OM
91 Kajap 9HepIrusm KMHeTUKN IIyJ (amur. O0a

pacm)?

A) 204 C) 2004

B) 1004 D) 104

Mabaymotu 4gaasaapo mcrudoga Hamyaa, KyssaF, | Kyumm S,

KOpM KyBBapO XaHIOMM KyJOHJAAHM MII3 Huem (H) (M)

MmyavissH KyHeA. Kysnau Gartan camtm KysBa | CaHr 300 20

Ba CaMTM Ky4uIiIpo 0a mHOOaT Harupeda. Hyssaon 40 100
M3 50 5

A) 554 B) 104 C) 2504 D) 454

Momman MyHTasaM XapakaTKyHaHAa (HuT.
0a pacm) 00 cypbaTu Aogaimiyja gap 4aBOMU

t = 20 c i1 Kagap poxpo Taii MeKyHaa?

A) 30mMm B) 10 m C) 100 m

D) 200 m

Bapsumrap pesunpo 6o kyssau F =500 H xkammaa, 6a Ax =2 m gapo3 kapa. Caxtun

pe3suH ui1 Kagap acrt?

A) 502 H/m B) 498 H/m C) 250 H/m

Yo 0apoy crméxHaBIUC

D) 1000 H/m
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Xaumn Max3aHM (cumctepHa) momyH 5 M® act. Oé O0a Max3aH OeH3VMHM Maccaaml
m =14 T-po pexTaH MyMKMH acT? 3uanm 6eH3nHpo p = 700 Kr/M*KaOya KyHeda,.

A) Xa, xaumu 6ensuH 0,02 m2. C) He, xaymu 6ensmn 20 m3.
B) Xa, xaymmn Oensun 0,05 m3. D) He, xaumn 0en3un 714 m3.

Aap 5K rmaaaau Taposy (Hur. 6a pacm) sap¢u 00 ras mypkapaa-
IIyAa I'y30IITa Iy AaacT. Arap 0a maaaavi AMrapyi Taposy 4yTo
XaMMH TryHa 3ap$m MaxkaMpo, KM Xap KadoM 0O XaMWH
MIKAOP Ta3y Aurap IIyp Kap4a IIyJaaaHa, Ty3opeM (mapoutn
MybTaANna), MyBO3MHAT Oapkapop Memiasaja. Jdurap 3apdpxo
00 KaaoM ras Imyp KapJaa iy aaaHa? e ——

A) nurporen  B) okcuren () xmgporen D) rasmu kapOonart (okcuay KapooH (IV))

Arap cvMy MUCHHI M30AATCUAAOIITAPO Aap MeX IeYOHeM Ba CMMpPO O0a MaHOan
YapaéHM 91eKTpy IarBacT KyHeM, MeX OXaHIopaxopo 0a Xy 4a30 MeKyHad.
KaagoMm Hamyau Tabcupu yapaéHu 9AeKTpi Aap MH MaBpiiA MyIIIOXyja MeniaBaa?

A) TaHXO XMMUSBII O) XapopaTu Ba XIMUSIBI

B) marauTin D) Tanxo xapopatit

Aapo3um cuMy MUCHMHPO 3 MapoTiOa KaM KapAaHa. MyKoBMMaT 91eKTPUIL CUM
il TyHa Tarimp éPpr?

A) 1,5 mapoTtuOa 3uég mya,. C) 3 mapotuba 3még my4,.

B) 3 mapornba xam 11ya. D) 6 mapoTtuba Kam 111y 4,

Yo 0apou créxHaBUC
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/ammnamn saekTpun TaBoHouam P = 6 Bt 0a madbakan mmgaaram U =1,5 B marsacrt
myaaact. KysBBau yapaénu »4eKTpi gap AaMIia 4i1 Kagap acrt?

A) 75A B) 45 A O 9A D) 4 A

barapeit ay koHaeHcaTOpM napaaaea HaiBacTIIyday FyHYOUIIN 91eKTPpUalIOH
C1=20 Mmx® Ba C2=40 Mk D agopaga. Fynuyonmm saeKTpum yMyMnm KOHAEHCATOPXO
4y Kajaap act?

A) 60 MxP B) 800 mx® O) 30 mx® D) 20 mx®

naaatn saexTpi Aap nedan sskymu Tparcpopmarop Ui =3 B act. Arap koadppur-
cueHTH TpancpopMarcusii Tpancpopmarop k = 2 OGoraa, mmaaaTi 31eKTpit Aap
nedau AyloMy TpaHc(pOpMaTop 9i Kajap act?

A) 5B B) 1B C) 6B D) 1,5B

A3 mysku TadCOHMI aamria, KM Ga mraGakam |
MIMAAQTY DAeKTpUI AOAAITyAa HavBacT acT (Hur. Oa
pacm), JapaéHu saeKTpyi Kyssaami I =4 A merysapag,.
MyKoBuMaTH 92eKTpy MysIK 9ii Kagap acT?

A) 550m B) 800m OC) 2160m D) 224 Om

Jdap pacM coxam HaMOEHM CIEeKTpP, COXaxom
nH}pacypxy yarpaOyHadmu coekTp Ba pyIIHOMNI
cadpeg 00 pakamxo mmopa myaaaHa. bo xagom
pakaM coxay HaMOE€HM CIeKTP MIopa Iy aacTt?

A) 3 B) 1 0 2

Yo 0apou créxHaBUC
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Aap tapku6mu aromu pocdop (33P) 94aHA D1eKTPOH MaBUyA acT?

A) 31 B) 15 C) 46 D) 16

DAeKTPOH a3 caTxu MeTaaa 60 cypbaTty ¥ = 2-10°M/c KaHAa 11y 4. Arap MMIIyACH
92eKTpoH P = 18-10-% xr-M/c Oomrag, Maccay OH 4 Kagap act?

A) 20-10"kr B) 16-10xr O 9103 kr D) 36-10"kr

MysBodukaTy sHeprusay MeXaHuKi Ba popMyaapo MyarisiH KyHeA:

A) »Heprusy KMHETUKA 1) E=md?/2
B) sHeprisin moTeHCHMaANN YUCM AAp SITOH 2) E=mgh
DasaHame a3 caTxu 3aMUH
C) sHeprusiy Iyppan cucreMan 3) E =E.+Ex — YaBob —
AaIIUIIKYHaHAa 12345
2 AOOO0OO
D) sHeprusm noteHcnaauu opu 4) E=kx*/2 BOOOOO
Oa Ipy>K1MH OBe30H cOOOO0O
5) E=kA?/2 DOOOOO

MyBoduxaTy Oy3yprum Ppu3MKiI Ba BOXVIAV YeHaKPO MyarisiH KyHea:

A) TaBOHOUM YapaéHU DAEKTPI 1) om —— YaBob ——
B) uMHAyKTMBMATHU FaaTaK 2) BaTT 12345
_ AQOOOQO

C) MykoBMMAaTH DAEKTPi 3) xeHpnu
BOOOOO
D) xysBau yapaéHu 9AeKTpi 4) dapag cOOOO0O
5) ammep DOOOOO

Yo Oapou créxHaBuUC
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Arap sSHeprusiu IOTeHC(MaAUM NapaHaa aap OaaaHAUM w

Aoaarnnyaa HucOaT 0a carxy 3amuH (Hur. 6a pacm) Ex=1000 Y, 15‘
Oomaa, maccan napaHga 41 Kagap act? IlInroomn aprmmm
o3oapo g=10M/c> KaOya KyHea. DHeprmsM KVWHETUKUN h=50 M

napaHaapo 6a 9bTHNOOp Harupea.

YaBoO: D D D D KT

XaHromm myppa cyxTaHm 4yOmM XyIIKM Maccaalll m = 6 KI' MHMKAOPYM TapMum
Q =60-10° Y xopuy mya. 'apMum xocu cy3muimm 9you Xymkpo éo0ea.

YaBo0: D D D D MY/kr

Aap xapopatu T1=300 K xagymm ra3 aap sappm maxkam Vi=4 a act. Arap xapopatn
raspo Tto T2 = 150 K mact KyHeMm, xadymu ras aap sap¢g 41 Kagap xoxag mya?

(P = const)
YaBoO: D D D D a

Jap 3aH4up ce AaMIlaM sIKXe/a I1a¥l gap Ilan mamsacr myaaana. Kyssau yapaéum
92eKTpy gap aamiiay skyM I =20 MA meOGomag. KysBam gapaéH aap aammnan celoMm

qi1 Kagap act?
Yasoo: [ |[ |[ ][ | mA

Yo 0apoy créxHaBmUc
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IIpeamer a3 ann3a gap macodan d =10 cMm govirmp act. Arap TacBUpy npeaMmeT a3
anH3a aap macodan f = 30 cM xocma myaa 6omaa, KaaOHKYHUM XaTTUM AVH3a 9ii

Yaso0: D D D D

Arap a3 siapou atomu paauii (35Ra) aada-3appa (3He) 4yao maBaa, vaeMeHTH
XOCHAIIyAa COXVIOM 9aHA IPOTOH XOXad4 mya?
Yasoo: [ J[ ][ ][]

Aaaau maccasum saeMeHTH (4X), KM Aap HaTwdam peakcusm s3Mg — 4X + 5He

YaBo0: D D D D B.a.M.

Kaaap act?

X0CHa MelllaBag, 4i Kajaap xoxaga 1mya?

Ayt¢an, 6a Bapakam 4aBoOX0 ry3apOHMUAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaannu Bapakau 4aBoOX0O XaTMI acT.

Yo 0apou créxHaBUC
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MexaHuka
- 3 9-_3 - - at2 - -
19=§; g="2 tﬁo; S=190t+%; v=%; m = pv; F=md; F= Gmlmz, P =mg; F =mg;
2
F =—kx; F =uN; P—— P = pgh; P=md; A=FScosa; A= mgh; A—— Ek—m19
9
En—mgh,V—z
®Du3nKanu MOAeKyaaBit DaeKTp Ba MarHeTVI3M
m m AU
v=_ N=2N;; P=nkT; F=k™2 E==; A=qEd; Cp =C +C;
3T, — PR _ P 1 _u . P = .
E=2kT; P\Vi=PVy; =75 @_c_f’_ I== I=¢/(R+7); R=pl/S;
=2 PV=VRT; Q=cmAT; | R, =R, +R,; - A= IUAt; Q = IUAL;
T, T, ! ’ ym = Ry + Ry; R_yM_R_1+_2 = t; Q= t;
Q=qm; Q=4am; Q=rm; Q =I?RAt; m = kIAt; k =—; ® = BScosa; e——%
Q=AU +A4; A=PAV; LAl
£=—— F =IBlsina; F =q9Bsina; ® =1L1I;
¢=P£-100%; F =ol. v
° T =2nVLC; X, =1/wC; X, = wL; kzu—lzz—l.
2 2
OnrTuka dusmkan aToM Ba AApOV AaTOM
sina C 1 1 1.1 _t
sy~ VT DEW Tty A=N+Z; N=N2 7; o=
Ad = kA; Ad = (Zk +1)A/2; dsing =kA; |4x 4-4y 4 4He, Ax - 4707 + Oe;
H_f hC h
=—=2 E=hv=— P=mc= E =mc?; E = (Zm, + Nm, — M,)c*.
92 A
hv:A+m2 ; Vmin =5

3apOmaBaH4ax0 Ba IIeIIBaHAXO Oapou XOCIA KapaaHu

BOXVA, AaXsIK, CaAsK Ba HOMIYVM OHXO

Hom VMmopa | 3apOmaBanaa Hom Mmopa | 3apOmasaHga
Tepa T 1012 aecu a 101
l'ura r 10° CaHTU C 102
Mera M 10° MUAAU M 103
KIAO0 K 108 MIKPO MK 10-°
I'eKTO r 102 HaHO H 107
AeKa aa 10! KO K 1012
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AATEBPA BA UBTUAOU AHA/AU3
dopmMmyaaxom 3apOy MyXxTacap:
1) (at46)?=a%+2ab+ 6% 3) (at46)=a®+3a%6 +3ab?+ 63
2) a’*—4%*=(a—b6)(a+b); 4) a®+463=((atb)a®Fab+ 62).

DopMmyaan XMCOOKYHIM peliaxoy MyOoAyiay KBagpaTun ax’*+bx+c=0
—& + 6% - 4ac

K UTCUEeHTXO0U MK X{o =
00 K0P PUTCNMEHTXOM XaKNK, 1,2 »

Japadaxou A0poV HUIIIOHAMXaHAaV paTCUOHAAVL:

a’ =1(a # 0); at = a; a*-a¥ =a**v; (a®)Y = a*,;
1 a* a\* a*

N = . = 4X=Y. e - . . X — g% . 4%
at=—0; — =a*Y; (&) =t (@ &) =a* &
Aorapmndpmxo:
tog,a =1; Log, (b -c) =Log, b +Log,c; tog,(b°) =c-Log,b;

1 yig Logyc
{ = ; — | = — . =

0GaC tog.a tog, (0) tog,b —Log,c; tog.c togsd
IIporpeccusy apudpmeTnkin:
a,=a;+dn—1) - Popmyaau abzou n-ym, Ku gap u 4o d — papku oH;

a, +a,
=— — ¢popMyaan cymMMan 1 ab30U aBBal.

IIporpeccusii reomeTpii:

by =4b1-9g"" — popMmyaan ab3ou n-ym;
b q— b

S, = —a-1 dopMyaan cymMan 1 ab3ou aBBal, KU 4ap MH YO ¢ — Maxpayqi OH.
Xocmnaa:
() =0; (x+6) =4#; (x’é)' = px*-1 (%) = e¥;

1
(Inx) =—; (8in x) = cos x; (cosx) = —sin x; (tg x)' = ,

X cos8?x

®opmyaan Hioron-Aeiioanrc: [, f(x)dx = F(x) |4 =F(6) - F(a),

K1 Aap uH 4o F(x) — pyukeusau ndtugonn f(x) Aap nopuau [a; 4] acr.

I'EOMETPUS
CymmMman KyHYXOU gapyHumM 7i-KyH4da: 180°(n — 2).

Macoxatn cekyH4a:
cﬁb S=sa-hy=-b hy=-c h & S=\plp-a)p-&(p-0), xuaap
LN UH YO p = ar f hi c, a,t,c—rapadxo, h,, Ny, . —OasaHAMXOU CEKYHYA.

a

b MacoxaTtu pocTkyH4a: a MacoxaTu KkBagpar:
S=a b S=a?

a
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1h Wb Macoxatu napaaaeaorpamm: A/~ Macoxatu pomG:

e \Q di-d
i S=a-h, =6 Hh, ol s=a = o
b
MacoxaTu TpaneTcus: e .
. itb XaQMrg/I KyO:
S = A a V=a
2 a
a

© Xauymu napaaaeaenuiea; Xaql\fm pamuaa:
P - V =abc V= §5H
TPUTOHOMETPUSI
Basb3e a3 KumMaTxou PpyHKCHUSIXOU TPUTOHOMETPIL:
J i3 Vi3 V14 T 3
0 i e = = 2% 2
a 6 4 3 2 i 2 i
0° 30° 45° 60° 90° 180° 270° 360°
sina 0 1 E E 1 0 -1 0
2 2 2
cosa 1 \/_§ E l 0 -1 0 1
2 2 2
t 0 ! 1 V3 0 0
a — — —
i 3
1
ctg o - NE] 1 — 0 - 0 -
i 3

> . 1o =T
PoOuran yeHaku rpaaycii Ba paaanuy KyH4: 1 T5g Padman.

dopmyaaxoe, K1 poonTan PyHKCUIXOM TPUTOHOMETPUM sIK KYHYpO Mg oaa MeKyHaHA;

sina cosa
sin*a + cos’a = 1; tga = : ctga = —
cCo8 3N a
tga-ctga=1 1+ £g? 1 1+ ctg? 1
: =1 a= ; ctgca = —
g cos’a g sin*a
dopmyaaxom KyHIXOM AydaHAa:
. | 2tg
sin 2a = 28ina-ces ; tg 2a = ;
1 - 1g%a
1—tg%a
cos8 20 = cos’a — sin‘a; ctg 2a = g
2tg a

Xaaan Myoamaaxou cogaTapyHI TPUTOHOMETPIL:

sinx=a, la|<1, x=(CD*arcsina+nk, *E€Z

cosx=a, |la|l<1, x=xarccosa+2lnk, # € Z;
tgx =a, X =arctga+ nk; k€ Z;
ctgx = a, X =arcctg a+ 1k, # € Z.
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YAABAAN AABPUN DAEMEHTXOU XUMWUSIBUN A. 1. MEHAE/IEEB

JABPXO r vy PV X 2 A E M E HT X O
A I B|A II B(A III B|A IV B|(A V B|A VI B|A VII B| A VIII B
2
1 (H) H 1o092| He 4.00 o
XuaporeH |Teamit
. L6] 7 [9]
2 Li 6 Be 9,()%'2 B 10s1|C  won N 14 O 5mlF 150 Ne » 179 Ar . 948
Awrnit Eepl/m/mﬁ bop Kap6on Hutporen |Oxcuren ®T1op Heon Apron
3 Na s Mg 24 Al 555 5is|S1 25086 P 309m|S 3206 Cl 35.453 | Ar 39 o4
Harpmit Maerm AAIOMMHMM Cyanrcmin | Dochop Cyzl(])yp leop AprOH
19 22 . 28 .
K 39 Ca 40 0 44 956 OC ﬂo Ti 500 V 51906 Cr 54933Mn 55.847 Fe ss033 CO 0 Ni
4 Ka/u/m Kaacmm CKaHAI/II/I TI/ITaH BaHaAI/II/I Xpom MaHraH OxaH Kobaar Huxkea
34
63 546 Cu/es s INn|Ga eon o7l Ge 7559 AS 74992 |Se 7 Br o0 ooa| K1 83.80
MI/IC Pyx|T'aanit T'epmannin ApceH CeAeH Bpom Kpuniron
43 [46]
RD 565 e8| ST ser|ssoos  Y|oi ZI|5rs 52:506 Nb 5500 MO 97%1 Tc|worer Ruliy i0z00s Rh %4 Pd
5 Py6uavmit CtpoHcuit WtTpnin CI/IpKOHI/II/I HVI06MM MOIH/IGAGH TexHeTcuit PyTeHI/II/I Poamii| Tlaaaaamit
107.868 g 112.41 Cd|In 1482|SN 118 71 Sb 121 75 Te 127 60 I 126.9025| X € 131 29
Hpra KaAMI/H/I I/IHAI/IIZ Kam;arn Cpra Teaayp I/Io,a, Kcenon
Cs 132. 905 Ba 137 33 1339055 La* 173 49 Hf| %) 180.9479 Ta|1sss5 W% 186 207 Re 2 Os|19222 Ir 08 Pt
6 Ce3I/II/I Eapvm /laHTaH ra<l)HI/H/I TanTaa BO/KI)paM PeHI/m Ocmmit Vipnawin|  Tlaatuna
:
196. 957A11 200.59 H% Tl 204 38 Pb 207 19 B 208.980 PO 209.98 At 209 99 Rn [222]
Tuaao CumoD [ Taaammit Cyp6 BucmyT IMoaouwmii _ [Acrar Pagon
104 106 108 110
7 Fr [223] Ra [226] [227]AC** [261] Rf [262] Db [263] Sg [262] Bh [265] HS [266] Mt [272] DS
(DpaHCI/Iﬁ Paayin AxTyHaNI1 | Pesepdopami ,ZlyﬁHI/IIZ CI/IGOPI‘MI/I BOPI/IVI Xaccuit| MertHepwit | Aapmmrraarmit
e R0 RO R0, RO, R,0, RO, R0, RO,
b RH4 RH3 RH, RH
AHTAHOUAXO* 140.12 Ce 140908 PI' 144.24 Nd 14491 Pm 1E5£36 Sm 151 96 Ell 157.25 Gd 158926 Tb 162.50 Dy 164930H0 26 Er 34Tm 173.04 Yb 17}967 Lu
Cepwit HpaaeoamM Heoauwm | Ipomermit Camapwit Esponmii | T'agoansmi Teponit AMCIIPOSMM Toammmit Dpouit Tyamin| Wrrepomit| Awotercuit
AKTUHOMAXO** 038 Th |3 min Pa 03 U 05 P oe Pu|z usAm 247.07Cm b Bk | mios Cf|% 3208 ES 10 Fm de 1(] No 10
Topwi | NMporaxrymmit Vpan | Hentynitit| Ilayronnit| Amepurcmit Kiopmit Bepxanii | Kaanpopumit | Damrreiramit Depmnii | Mengeaesmit HoGeawit | Aaypencuit
quBa[lI/I XaamiaBaHAarmm Knmca0TrTaxo, aCcocxo Ba HaMaKXO Aap 06
Vonxo | H' | Li' | K' | Na' [NH;|Mg”|Ca™|Ba” | S | AI" | Cr’" | Fe* | Fe” | Zn*| Ag" | Pb™ | Cu” | Hg" |Hg" |Mn”| Sn™ | Ni*' | Co™
OH ~ XX | X[ X | Xa|Ks| X [Kx| Xt | Xex| Xer | Xex | Xer | — | Kx [ Xz | — | — [ Xe | XH | Kx | XH
F~ X |1Kx| X[ X | X |[Kx|Xe|[Kx|Kx [Kx| X [Kx | Kx| X | X [Kx| X [T | T | X |[X]|X|[X
Cl™ X[ X[ X[ X[ X[ X[X[|X[|X]|X|Kg|X|X]| X |Xa|Kx| X |Xrz X|Tr|X|X
Br~ X[ X[ X[ X[ X[ X[X[X]|X|X|X[X]|X|X|Xa|Ks|X |Xa|Ks| X |T|X]|X
I~ X | X | X[ X]|X XXX | X | X|—| X [Xa|Kx|— |Xa|Kx| X |Kx| X | X
s* XX | X | X | X | T[T |[X|[Xa|Il|T |Xa|T |Xa|Xa|Xa|Xa|—|Xa|Kx|Xua|Xu|Kx
SO XXX | X | X [Xa|Xa|Xaa|Xea| — | — [T | — [ X |Xag|Xag| — | — | Xa| Xa| — | Xa| Xn
SO, X[ X[ X|X|X|X[Kg|[Xa|Kx| X | X X | X [Kx|[Kx| X |[Kx| T |[X|T | X]|X
PO; X [Kx| X | X | T [Xa|Xa|Xa| X | Xa| Xa| Xex | Xex | Xer | Xex | Xer | Kx | Xa | Xa | Xa | Xa | Xa | X#
CO; X| X | X[ X ]| X |[K| X |Xaa|Kx|— | — | Xa|— | Xa|Kx|Xa| T [XH|— | XH|— | XH|XH
SiO:' Xa | Xua| X X|—| T |[Xa|Xa|Xua| T r r r r —|r r —|—|rT r r r
NO; [ X | X[ X[ X[X|X|X|X|X|X|X|X]|X]|X]|X]|X r| X X | X
ACO™ [ X [ X [ X[ X[ X[ X | X | X | X|T|X|X|T|X|X]|X|X|K|X]|X]|X]|X]|X
CO; [ X | X | X | X | X | X |Kx|Xa|Kx| T [T | T | T |Xaa|Xa|Xa|Xa|Xa|Xaa|Xa| I' | Xix|Xe
CIO;y | X [ X | X[ X | X | X[ X | X[X|[X[|X|[X|X[X|X|X[X]|X|X|X]|X|X]|X

Aromamxou wapmii:

AcO™

—uonu atcetat CH,COO™,

«X®» — xaa"amasasaa (< 0,001 r gaap 100 r 00); «I'» — TMApOAM3 MeIIaBaj, «—» — MOAJa XOCKA HalllyaacT.

KATOPU DAEKTPOXMUABUN ININAAATU METAAAXO:
‘Li, K, Ba, Ca, Na, Mg, Zn, Cr, Fe, Co, Sn, Pb (H), Cu, Hg, Ag, Au

; «X» —xaamasasga (> 1 r gap 100 r 06); «Kx» — xamxaamasasaa (0,001-1 r aap 100 r 06);

Kucmn A.1 - Masoan épupacoH a3 paHHM XVMILS
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