I MAPKA3V MUAAUN TECTUU HA3 AU
[IPE3UAEHTY YYMXYPUIM TOUYMKICTOH
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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



KagoMm kaanmaxo 60 xap$u yj HaBumTa MemaBaHA?

A) oay, oxy B) aopy, opy C) ayaona, uyda D) aunGyp, Oyppo

TaaadPysu kaagom KaanMa a3 HapumrTam papk MeKyHaa?

A) oez B) opea C) pasea D) Owunep,

Jap nopyam mebpy MMAOU KaAOM KaayiMa HOAYPYCT acT?
Camxa wasam 6a Homu my,
Aouxu axmupomu my,
Marwcadu my, mapomu my —
Marxcadu man, mapomu man,
Modapu zamzycopu man! I'yadexpa CyaaiiMOHOBa

A) »xTUpOoM B) carka C) makcag, D) mapom

KaaoMm kaamMaxo xaMMabHOSIHA?

A) xaaam, paHr40H B) xyOi1, moan C) mioHa, TOK D) mexp, xyp1iez

A3 pyiin MmasMyHM 9yymaa 0a 4o¥in ceHyKTa 9y Ty aHTOHMMIPO Ty30pea:
3undazii be ..., 6e Hyuy new, 6e Huuedy Papos, 6e marxuey wWupunii Hameurasao.
A. Kaxxopii
A) NIoAMIO HUIIIOT B) aapay pany C) ramy moai D) ramy aHAyX

Aap uymaan sepuH noopau ¢ppaseoaormm “bapaxa napudan” dit MabHI1 AOpaa?
Man posii nawydam, 3epo 0damxo mezyPmand, Ku azap xaxku ocuébon doda nawaeao,
b6apaxau opd menapad. C. Yayrzoaa
A) xaMm m1ysaH, HecT 11yAaHu ¢aiis C) a¢syn myaan, paposoH rapauiaH
B) natmyan xy0 HagoaaH, Oapop Hagomran D) nadn édran, XyOum kopepo Angan

Jap gymaanu sepuH 6a Joiin ceHyKTa noopan pexra (¢ppaseoaorin)-u MyBopuKpo
rysopea:
benagoén ... xonau 60tixopo mopoy xoxand kapd. C. AiHin
A) aacr Gapaomra C) cap Oapaornra

B) pyiin aact bapgomira D) 0a cap bapaomra

YcayOm MaTHpO MyaiisiH KyHeA:

Haxpu Hopax dap coxuru pyou Baxw qoiizup 6yda, macoxamaw 3uéda as 324,5 km>-po
mawkua meduxad. As Hopax mo novimaxmu kumeap —waxpu Aymanbe 64 xm acm. Axoruu
waxpu Hopax dap coau 2015 maxpuban 28 100 nadap 6yo. Jap ampodu Hopax 31 dexa
Masyyod acm.

A) namn B) Gagen C) pacmit-koprysopn D) nyGaurcucria

Kucmu A.1 — 3aboHu TOYUK



KaagoMm kaammaxo ncmasa?
A) anyomédra, mypokapaa C) mapepys, macapao

B) capHaBUIIT, SIKAUATL D) nemkasam, xabapkari

Aap noopau yagonu bapxamor cudart a3 pyim COXT 4ii T'yHa acT?

A) coga B) coxra C) mypakkab D) tapxudbi

Aap 9yymaan 3epuH 0a 4oyin CeHyKTa IIyMOpau TapTUOMpO rysopea;
Man zasemapo ... 60op dap xamun madpacau Orumyon dudam. C. AiiHii

A) ay B) ce-uop O) ay-aynum D) saxymun

ba goiin ceHyKTa (pebay 3aMOHH I'y3alITan Ayppo rysopea:
bap acapu moxmymo3xou MYygyaxo capsamunxou xocurxe3y maxpxou 0600 ... .

A) BalipoH MeIllaBaHj C) 6a xapobaszop Tabana édrang,

B) xapo6 rapanaa 6yaana D) BaitpoHy BaAaHTOp ITyJaaHJ,

ba yoitn ceHyKTa Kagom 3ap@po Iy30mTaH AypycT acT?
Baii ... xapaxam xapd, ku 6a Aabu 4yijii pacad. I1. Toanc

A) xamrap B) moéunrap C) syarap D) nasauxrap

IlemostHAM MyBOPUKPO ry3opea:
Cab3a ea maiicaxo 6owand, ... pez mamoman Honadud zapouda 6ydand. C. AvHin

A) a3 memmn B) 6a 6oaou C) aap Gapnu D) aap sepnu

Kaaome a3 nua nmbopaxo 00 poxy aaokam BoOacTari coxTa mnygaacr?
A) Oysyprrapun xamoca C) HaxycTMH MyAOKOT

B) myaokot 60 ycroa AiHI D) ryaGonru Humarao

Yymaau cogam ssKTapkmnoa:
A) Aap uH ryHa Xo4aTxo OagaroH Oa Bail Xypa MeIllyjaHA,.
B) Hlomro ynaaan 6a MyouHau capu “OemMop” MaIlFya MeIry4,.
C) Capu “agapamana”’-po 4acT-4acT KapAa MeAuJ, ...

D) baban un pyse uaHg kace lllomopo aap aex Hameana. baxmanép

Jap 9yyMaau 3epuH KagoOM ab30M OH 4ija IIyAaacT?
Py 6a uamumonu Xoyuymap cypx zamma 6ydand. C. Yayrsosa

A) myGTago B) xabGap C) myailisiHKyHaHAQ D) nypxyHanaa

ba yoiin ceHyKTa X041 Tap3u aMaan MyBOQUKPO Iy3opea:
I'adoii ... omada xabap 000. C. Y ayrzosa

A) xoxy HOXOX, B) aam 0a aam C) aaBoH-2aBOH D) nas 6a HasB

Knucmu A.1 — 3aboHU TOYUKI



Ab3ou tydarian MyBopUKN YyMaapo ry3opea;
vy Kl 0PmMO6OU xXYppamu 6axop Aymey axconu xyopo a3 capu mapoym zym Hamexynao.

Y. VMkpomin

A) AabartTta B) bemy6xa C) XymbaxTtoHa D) Xaitpusr

Acapu YOariau 30KOHII, KM Aap IIaKAM Ay¥aT HaBUIITA IIyAaacT:

A) “Aax paca”

B) “Mym Ba ryp6a”

C) “Axaok-ya-amrpod”

D) “Pucoaan anaxyiio”

ba goiin ceHyKkTa gap xap 0OaiT 31gMabHOM KaaMay MIIopaiiyapo rysopea:

A)

B)

Q)

D)

l'ax aypyre 6a pocTit IIyIIaHA,

l'ax 3axpe 0Oa ... gyymIana.
Hwuzomun I'anyasin

Mmpy3 6axopu MaH ... acT,
bebGapruu artHyu maH a3 oOH acrT.
baapnaaynmn Xuaoan
JIK ymp Ty aap a300y 3axmar,
A3 paHym Ty gurapoH Oa ... .
Abyaxkocum JAoxyTin

[Tox pa¢t a3 caponapaa OypyH,
AHAayXaIll KaM 11y4y ... Py3yH.

Husomunu 'angasn

1) aapa
2) poxar
3) HUIIOT
—— YaBo0O ——
4) xa3oH 12345

AOOOOO
BOOOOO
cOO0O00O
5) aHryouH DOOOOO

ba goiim HyKTaxo KaanmMaxou TaKanany MyBOUKpPO I'y30pea:

A)

B)

@)

D)

X040 MH «AeB»-1 CUEXM ITypXaibaT XaM ...
KapJa Ba FaA0fy/a aHA0xTa 0a 604101 MO

meomad. C. Yayrsoga

Man a3 Tapcy OH KM aKHyH KUTOOaM
a3 gactaM Mepasad, ... TUps cap KapAaMm.

C. Yayrsoga

A3 2yH0Oo04 cagou ...u1 1oiu aci 6apomMad.
C. Anan

Opomun madu TOpUKpO Faup as ...-u
Oeaaxoit Ba roxe IyI-TyIy IOMKyOun
acIIOH Yl3e XaAal40p HaMeKapa,.

C. Vayrsoga

1) XMK-XUK

2) Takap-
Takap

3) xummp-

XUmmnp

4) Qarm- — YaBoO —
dparmrm 12345
AQOOO0O
BOOO0OO
CcOO00O
5) rup-rup DOOOOO

Kucmu A.1 — 3aboHu TOYUK



VGopa cosea:

A) aap gaxoH

B) aap xopu xy4
C) aap myHocubOaT
D) aap xamMOH BakT

1) umaan
2) xymeép
3) HaxycTuH
4) opomoHa

5) Oucrcoaa

—— YaBo0O —
12345
AOOOOO
BOOOOO
cOOO0O
DOOOOO

Taxamnan cuHTaKCcUCcUy yymaa. Ab30u 9yMAapo MyavisiH HaMOeA:

Baii 6a uexpau nucapaw andaxe cutiua kapoa ucmod. X. Kapum

A) Bam
B) anaake
C) cuHua Kapaa 1CTOA

D) 6a yexpanu nmcapanr

1) xoa

2) xabap

3) mybTago

4) nypkyHaHAQ

5) MmyalisHKyHaHAQ

MabHOU OaTXOM 3epMHPO MyalisiH KyHeA:

A) Di1 xo4a, Ty IIaMBUIO
cyxaH 004y XaBOCT,

Xoxi1, HapaBag, capar,
HUTaXA0P 3a00H.
Capaym Hleposin

B) Cyxan oucép aony
aHjaxe Iyii,
sIxepo cag mary,
cazpo sIKe IYIL.
Capaym leposit

C) Hurap, To ui1 Kopi1,
XaMOH O1Apasii,
Cyxan xap 4ii 1y,
XaMOH OMIITHABIA.
Abyaxkocumuy Pupaascit
D) 3wu kauryiii cyxaHpo
Kaap KaM TaIllT,
Kace, x-y pocrry 11ya,
MyXTapaM ralir.
Huzomuu I'angasin

1) CyxaHy amaJar 4i1 ryHa
Dor11aa, yaBoOaIl HI3
XaMOH I'yHa Xoxa/ 0y4,.

2) CyxaHAOHMBY CyXaHIYIii
XycAaTyi OeXTapyHI MHCOH
acr.

3) VMHcon uyH m1amb acty
CyXaH MICAM XaBo, I1ac ap
cyxaH Iry(praH sXTUeT 00514
oya.

4) CyxanaoH 60514 0y, Base 6a
KaMIYIii1 o4at 00514 Kap4,.

5) Aypysry 6esbTrOO0p, I1axcu
POCTTY COXMODXTUPOM acT.

—— YaBo0O —

12345
AOOOOO
BOOOOO
cCOO0O0OO
DOOOOO

—— YaB0o0O ——

12345
AOOOQO
BOOOOO
cOOO0O
DOOOOO

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

@ Knucmu A.1 — 3aboHU TOYUKI



MATEMATHUKA

Xmnco0 xynea: 24-1,3:7,8.
A) 4 B) 14,4 C) 144 D) 3,84

BaxTe kxu 55%-y1 MarigOHpO KUIIT KapaaHa, 6apou kmmt 603 144 ra O0OKiT1 MOHA,.
MacoxaTu xamay MaligOH YaHJA reKrap act?

A) 348 B) 320 O 176 D) 261

64m—-n 64m?—n? 8m
Ndoaapo coaa xynea: — + .
8m 8mn n

A) 8m B) —8n O 8 D) -8

n TacaKkOTH AypycTpO MyaiisiH KyHea,
A) Cymman ay agaau mykobma 6a Hya Oapobap HecT.
B) Xap sk agaa gap HaTmyan Oa OH YaM'b KapAaHU HyA 3U€J MeIllaBaJ.
C) Xap sk agaa dap HaTU4au a3 OH TapX Kap4aHM HyA KaM MelllaBad,.

D) Hya a3 xap agaau MaH(i1 KaAOH acT.

Peman myoauaapo é6ea: 3(y +5) —y> =3 —-y)(3+ ).
A) -2 B) 8 O 3,5 D) —-1,2

Yo Oapoy crméxHaBImC

Kucmu A.1 — MaremaTuka



Hapxu poxxmupou Takcil, Ku 4aBOMHOKUM cadap a3 5 gakmuka Oemrap act, Oa
Bocutan ¢gopmyaan C = 3(t—5) +10 xmcod6 kapaa Memasaa. Jdap MH YO
t AaBOMHOKNM BaKTH cadpap 00 gakmka acT. Popmyaapo ucrndoda Kapaa, Hapxm

23 aakukau capappO MyavisiH KyHeJ,

A) 54 comoHnI

B) 64 comonm

C) 84 comoHM D) 74 comonm

A3 xucMu G0KMMOHAaM OopxaTe, KM gap Maro3am Kutod (Hmr. 6a pacMm) goaa

myaa 0ya, MyaiisiH KyHeda, KU sIK gapTapy yMyMii YaH/ COMOHIA acT.

No Homry Miskaop Hapx 1 Ll,a};":
AOHA
1 Kutod 2 25 comonii |
2 Takpm 3 15 cm/lp"/
3 Aaprapn ymysin 2 y
Xamarit 121 comonit __,-’;
A) 20 B) 10 O 26 D) 13
Xaaau KaaoHTapuHM OyTyHU MaH$uy HOOapoOapupo éoea; 5% > 1.
A) -3 B) —1 C) 2 D) -5
X11coB kyrea: 4sin? 10° — 4c0s?10°
yHEA 0,1 cos20° '
A) 4 B) —40 O 10 D) -20

Yoi1 0apou cuéxHaBuC

Kucmn A.1 - Marematuka



I'papukn pyuxkcusam y = 0,5x + 13 a3 Kagom HyKTa Merysapaa?
A) K(36;-31) B) M(30;-28) C) L(56;41) D) N(6;21)

TacankoTu AypycTpo Myaiisid KyHea,.
A) Jap xap 5K YOpKyHYa AaBpan JapyHKallnJanryja KalmAaH MyMKIH acT.
B) Cymman ay tapadu cekynya a3 tTapadu ceiomu oH Xyp4, acT.
C) T'unorenysa 6a cyMMau KBagpaTXxou KaTeTxo Oapobap acT.

D) Aunametpu gaBpa a3 paanycu oH Ay MapoTuda KaloH acT.

PocTkyH4a 0a BocuTam gy Oypuinm pocrxara 6a 9op S en 12 e
POCTKyH4Ya 4ya0 Kapaa myaaact. Macoxatu ce

pocTkyH4a (Hmur. 6a pacM) MabayMm acT. MacoxaTu 9 30 eap?
POCTKYHYau 9opyMpo éGea. ' M
A) 18 cm? B) 10 cm? C) 20 cm? D) 16 cm?

Xarmn poctu KF 6a aaspan MapKa3aml Aap HykTau O Ba paauycam 0a 15 cm 6apoOap
aAap HyKTan F pacanaa meb6omag, ku OK = 5v13 cm act. dapos3um KF-po ébGea.

A) 13 cm B) 10 cm C) 3V13 em D) 6,5cm
Coxau myarisiHum GyHKCUsIpO €0ea:  f(x) = 2 ; x .

’ X
A) [-8;8] B) (-8;8) O [-8;8) D) (-8;8]

Yo 0apoy cméxHaBUC

Kucmn A.1 — Marematuka @



Aap pacm BD = CD Ba £ABD = 145° acr. A
bysyprim xyngu PCK-po é6ea. B

A) 45°
B) 35°
C) 25° K
D) 65°

Kaaom agag sixe a3 pemaxomu myoanaam cos6x — sin6x = —1 act?
A) T B) T o T D) T
4 3 6 8

Koappurcnentn kyayun pacasga 6a rpadpuxu pyukcusnu f(x) = 3 — x3-po aap
HyKTam X, = 2 é0eg,.

A) 9 B) —5 O 11 D) —12

Maxkcumymn pyHKCusIpo é6ea: y = 5x3 — 3x°.

A) -2 B) 8 O 2 D) 0

MyBoduxkaTn HOOapoOapyi Ba Xaaam XypATapuHNM HaTypaaAuy OHpPO MyalsiH

KyHea:
2

A) 16—x-<0 1) 4  Yapo6
B) log;(12 —3x) <2 2) 16 12345
C) 3x>12 3) 5 AOOOOO
B OOO0OO
D) vx-62>3 4) 15 cOOO0O0O
5) 2 DOOOOO

Yo Oapou crméxHaBuc

Kucmn A.1 — Maremartuka



Aap cekyHYanu pocTKyHYa MyBOpUKATPO MyarisiH KyHea:

A) Tanrencu 1) HmcOaty KaTeT Oa KyH4M Te3 yacIuga
KYHYM Te3 Oa KaTeTu MyKOOMAM KyHYM Te3 Xo0uaa
B) cunycn 2) HmMCOaTV KaTeT! MyKOOWAV KyHYM) Te3
KyHYU Te3 xo0nga Oa TMIIOTeHy3a
C) xocunycn 3) HmcOaTy KaTeTy Oa KyH4YU Te3 JacIla
KyHYUI Te3 Oa runoTeHysa JaBso0
12345
D) xoraHreHcu 4) HuCOaTV TUIIOTEeHY3a 0a KaTeTu AOOOOO
KyHY! Te3 MyKOOMAM KyHYU Te3 Xxo0naa BOOOOO
5) HucOaty KaTeTyt MyKoOMAM KyHYM Te3 cCOOO0O
xo0naa O6a kaTeTu Oa KyH4YU Te3 JacIia DOOOOO

Koprap 0apou gap BakTam m9ypo KapaaHu CyIIopuil 00514 Aap 5K py3 24 4acTrox
Tanép Mmexkapa. AMMo y xap py3 15 aactrox suéarap ranép Hamyaa, 6 py3 memnr a3
Myxaat 21 agacTrox a3 HakIa 3sméarap Tanép kapa. Koprap xamari gaHg aacTrox

Tanép xKapa?
Yasoo: ][ ][ ][]

1 5
— 2-42
Xmco0 KyHea: 135 136 4 :
492 — 26

YaBoO: D D I:‘ D

Yo 0apoy crméxHaBuUc

Kucmn A.1 — Maremartnka



dapky pemiaxoyu MyoAian KBagpaTnm x24+x—-m=006a1l5 OapoOap act. Kumatn

Yasoo: [ [ ][ ][]

Peman myoamnaapo é6ea: log,(x +3) —log,(x — 1) = log,(x — 3).

YaBoO: D D I:‘ D

Ab3ou xapTymn nporpeccusiu apudpmeTnki 0a 22 Ba ¢papKy ab30X0M HyXyM Ba
naH4yymu oH 0a 12 6apoOap act. Cymman xakaax ab30M aBBaAVTHY IPOTPeCcCUsIpO

é0ea.
YaBoO: D D I:‘ D

KyMmaTy KaaOHTapyMHM XayMI IIIpaMujan ceKyH4Yay MyHTa3aMpo €0ea, Ky Teran

naxAyumu oH 0a 12 cm 6GapoOap acT.
YaBoO: |:| |:| |:| l:l cm®

Aap cekyndan MNP aaBpa gapyHKanmijaniyaa acT, kv 0a rapagpu NP aap nykran Q
pacanga mebomag. Jdap xoaatm MN =9 am, NP =12 am Ba PM = 11 am Oyaan

Yaso0: |:| |:| |:| |:| AM

m-po é0ea.

Aaposvm PQ-po éoea.

Ayt¢an, 6a Bapakay 4aBoOX0 I'y3apOHMUAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaanu Bapakau 4aBoOOX0O XaTMI acT.

Yoi1 0apou cuéxHaBuC

Kucmn A.1 — Maremartuka



XVMMSI

Jap KaaoM KaTop XxamMam 91€MeHTX0 BaldeHTHOKII AOVIMII AOpPaHA?

A) Ba, Cl, B B) Ca, Li, Na O) Na, S, Cl D) Mg, P, Na

Koncenrparcusm HI-po yang Mmapotn0a 31éa KapaaH A03MM acT, TO KM CypbaTH
peakcusy 2HI o —» H2 0 + 20 9 MapoTiOa ad3ona?

A) 27 B) 81 0 9 D) 3

Kon¢uryparcusm aeKTpOHMUI aTOMI Ka4OM DA€MeHT Is ~ 2s 2p
AOAa mIyaact? H H H + +
A) HUTpOTeH B) ¢rop C) okcuren D) neon

n Jap okcuay Kaamni KaaoM HaMy Ay OaHAY XVIMUSIBI MaB4y A acT?

A) nonn B) meraaan C) xoBaseHTNH KyTOHOK D) xosasenTtun 0exyTo

n XaHromm AgmccoTrcuaTcusam KagoM Mogga gap MaxAy Ay 00 MOHXOM MaHpu3apaj
HHcOaT 0a mycOaT3apsa 3 méarap Xocua MemasaHA?

A) HuTpaTH MarHui C) xmucaoram cyadar

B) 6pomuan ammonmit D) cyadpurtn marami

n bo xocmakyHumn acocm KaBit KagoM HaMak 0a Xyapoans Aydop Memiasaa?

A) Na:COs B) KNO:s C) AlSs D) NH4Cl

Yo 0apoy cnméxHaBmUc

Kuemn A.1 — Xumus



Jdapavan oxcumgmasuy OemrapmHpo (Makcumaan) cyadpyp adap KagoM MOaaa
30XUp MeKyHaa?

A) cyaduan maramit C) cyadurn HaTpuit

B) xuapocyapurtu kaacui D) cyadarn kaani

XaHroMm xaaKyHuM KaagoM MO4ja gap 00 acoc Xxocma Memiasaa?

A) BaO B) KCl C) CO D) CO:

XaHI‘OMI/I KaaOM peakcys MMKOHM XOCNA IITyAaHM HaMaKM TYpII MaB4yA acr?

A) Al1+HCl-> B) Ca(OH:p+H:POi—» C) LIOH+HBr— D) Ba(OH):+K:S0: -

Cymman Ko3(pPUTCHEHTXOPO Aap MyOAVAAN PEAKCVSIVI HETPAAV3aTCHSIN Iy ppan
AlI(OH);+ HNO:s - ... é0ea.

A) 8 B) 6 C) 10 D) 12
Jap Hak1mau TadanaoT Moaaan X-po MyarsiH KyHed. +BaCl, BaSO,
A) NaxSO4 C) MgSOs X

H
B) Ba(OH): D) MgCL TNaon . Ms(OH),

Peakcusay OaxaMTabCcypyy IpOIIeH 00 OpoM 0a KagOM HaBbM peakCcusIXx0 MaHCYyO
acr?

A) Tayzus B) voitrupit C) manBacTIIaBit D) myGoauaa

Yo Oapou crméxHaBuc
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Dopmyaan KaaoM KapOoxyapar A0Ja 10y AaacT? CH,OH

A) raokosa l / \ |
B) ceaaroao3a |\I |/

C) caxaposa

D) ae3okcupubosa OH H

XaHromu agexyaporeHOHMAaHN CMKAOTeKCaH KagoM MOJaJa XOCua Memasaa?

A) rekcan B) Gensoa C) Toayoa D) rexcanoa

Aap HaTM9au 6axaMTabCUPUN Kag0M MOAAAXO IIPONMAATCeTaT XOCUA MenaBaa?
A) CH3CHO Ba C:Hs0OH C) CH3COOH Ba CsH-OH
B) C:H-COOH Ba C:HsOH D) C:HsCOOH Ba C2HsOH

bo xagoM pox xaopaTeH (BMHINAXAOPMA) XOCUA MelllaBaa?
A) CH=CH + 2HCI — C) CH>=CH: + HCI —
B) CH=CH + HC] — D) CHs>-CHs + Cl.—

A3 92 r cimpTH TNA YaHA IPaMM XAOP9TaH XOCUA KapdaH MYMKNMH acT?

A) 134,5 B) 123,0 O 164,5 D) 129,0

Aap nakman rabanaotu CH:CHO — X -» CHsCOOCH: moaaan X-po MyarisiH KyHe,
A) CHsOCHs B) CH;COOH C) CH>CH:0H D) CHs:CH2CHO

Yo 0apoy créxHaBmUC
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MyBoduxkaTu MOAAax0 Ba aA0MaTH peaKkcusy OaiHM OHXO Iry3apaHAapo MyavisiH

HaMoea;
A) NaOH Ba aakmyc 1) xopuymrasuu ras — Yapob —
B) NaHCOs Ba HNO:s 2) adpKaHUIIYU PYIITHO 12345
C) NaOH Ba MgSOx 3) XxaArmaBuUM TaxIIMH ‘388888
D) NaOH axiys Ba AI(OH)3 4) xoCHAIIIaBUM TaxXIINH cOOOOO
5) TariimpéOun paHru Maxaya DOOOOO

MyBodukaTy HaKImay TadOAMAOT Ba peareHTHN Aap peakcysi ncrudoaanmasangapo
MYyansiH KyHeA:

A) meraH — xaopmeTaH 1) KMnOs oom) — YaBob ——
B) »tuaen — sranamnoa-1,2 2) Zn 12345
AOOOOO

C) npomeH — rIpora”Hoa-2 3) Cl
P P ’ BOOOOO
D) 1,3-aubpommponaH — CUKAOIPONaH 4) H-0O cOOOO0O
5) HCl DOOOOO

290 r XM ApPOKCHMAY MarHUII 9aHA MOA acT?

YaBoO0: D D D D MO

Myoanaau TepMOXMMUABYA Cy3umm aaiomuamii 4Al + 302 = 2A1:0s + 3280 kY, acT.
XaHnromu cyxtanu 54 r aaroMmHM 9aHa K'Y, rapmi xopuyg Memasaa?

Yasoo: [ |[ [ ][ ] x4

Yo 0apom crméxHaBmUC
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Aap nonu cyapug (§*) yaHA 31eKTPOH MaB4YyJ acT?

YaBoO: DDDD e

bapou xocna kapaanu maxayan 20%-au xaopuau kaacui 6a 140 r o0 yaHg rpaMM

YaBo0: DDDD r

Xaxromm tadpconmnaanm 50 r KapooHaTH Kaacuyin To3a 8,8 r ras xocua myga. Yang,

Yaso0O: DDDD %

bapomn cyxTranm 16 r MeTaHOA 9aHA rpaMM OKCUTeH A03UM acT?

YaBoO: I:H:H:‘D r

Aap BakTi OaxaMTabCHPpUM 6 T KIMCAOTaM sIKacoca XagHOKM KapOoHi1 00 n3odan

HaMaKpo 1na0Ba 0054 Kapa?

¢don3u KapOOHATH KaACWV Ta43WsI Iy A?

Kaacuii 1120 ma (. M.) Xmaporen xopmud myda. Maccan MoaeKyaAaBuy HUCOMI

YaBoO: D D D D

KICA0TAapO MyaiisiH KyHea.

Ayt¢an, 6a Bapakam 4aBoOX0 ry3apOHMAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaannu Bapakau 4aBoOX0O XaTMI acT.

Yo Oapou créxHaBUC
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DOU3NKA

BakTe Ky maxkay TaxTada TaxTU TabCUPY KyBBay Ba3HIHIV
nucapOaua Tarup Meédaa (Hur. 6a pacm), KaaoM HaMyau
Aedopmarcus MyIoxyaa Memasaj?

A) ToOXypit C) ¢umypaamasi

B) aaposmiasit D) xartmiasin

Jdap pacM YMCMXOM MaccaxosimoH OapoOap
HUIIOH A0Ja mygaaHa. Kagom gmcMm 6a caTxu

TaksATOX a3 XxamMa 3uéarap ¢umop Meopaa? I i
A) 3 Q) 4 ey i
1 2 3 4

B) 2 D) 1

ba yucm gap aapyHm 00 Ay KyBBa TabCcup MeKyHaA: KyBBBau BasHuMHN Fs, xu
amyan Oa IIO€H paBOHa acT Ba KyBBam apxuMmean Fa, ku amyai 6a 6020 paBoHa
act. Arap maptu Fs > Fa mgpo masaa, 00 gucm ui1 xoayca pyi Mmeanxaa?

A) 3epu 00 mepasag.
B) Jdap aapynu o6 gap xoaaTu MyBO3MHAT MeMOHaJ,
C) Adap carxy 60a0un 06 HIMHO MeKyHagd,

D) Oszoaona 6a catxu 60a0un 00 mebaposia,.

Yo 0apou crméxHaBUC

Kucmn A.1 - OGusuka



Arap mommH 00 cypbaTu gogamyaa (Hur. 6a
pacM) xapakaT KyHaj, SHepIusy KMHETHKUN
OH uii Kagap act? Maccau mommH m = 2 000 Kr

act. Maccau poHaHaapo 0a 9bTHOOp Harmupea.

A) 200004 B) 100000 Y, C) 10000 4 D) 200 000 Y
MabaymoTn yagsaapo uctudoga Hamyaa, KyssaF, | Kyamm S,
- Yucm

KOpM KyBBapO XaHIOMM Ky4OHAaHU (H) (M)

qy3BAOH MmyarisH KyHea. Kywmum Oavmm | Caur 300 20

caMTM Ky4uMmi Ba caMTH KyBBapo Oa | Jy3BAoH 40 100

MHOOAT Harmpea. Muns 50 5

A) 40004 B) 254 C) 60Y D) 1404

Acny MyHTa3aM XxapakaTKyHaHaa (Hur. 6a pacMm) 60 < &

cypbatu Aoganiyaa gap aasomu t = 300 ¢ 9it Kagap /ﬁ w v

POXpoO Tait MeKyHaa? / =k P9=2wmlc
q » —

A) 300 m B) 150 m C) 600 m D) 302 m “ =\ >

Kananae, xu aap cakd (moroaok) ose3oH act, 6a cak 60 xyssau F =50 H tancup
MeKyHaga. Maccan xkauana 4ait Kagap act? Illuroou aprmmm o3oapo g=10 m/c?
KaOya KyHea,.

A) 40 kr B) 60 xr C) 5«kr D) 500 xr

Yo 0apoy créxHaBmUC
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Mebépu BasaOapaopum audrt 3 T act. O€ 60 uH anPT GOPM MYyA0AVHN XayMalll
1 m*-po GapaomTad MyMKMH acT? 3yunm myaoapo 7 800 kr/m®KaOya KyHeqa,.

A) He, maccan 60p 10 800 kr acT. C) Xa, maccan 60p 2 300 xr acT.
B) He, maccan 6op 3 900 xr acr. D) He, maccau 60p 7 800 kr acT.

ba maasam Taposy 3appm Maxkamm OO ras IypKapaa-
HIyaapo rysomraHg (Hur. 6a pacMm). Arap 6a naaaau Aurapu
Tapo3y XaMMH I'yHa 3ap$p¥ MaxXKaMpo, KV 00 XaMITH MIKJAOP
rasu aurap (mapowTy MyTaana) Iyp Kapda IIyJaacr,
ry3opeM, MyBO3MHaT Oapkapop Memasaj. Jurap 3ap$p 60
KaJAoOM ra3 myp Kapd4a 1yaact?

A) xugporen C) HuTpOreH

B) rasu xkapOonat (okcuau kapoos (IV)) D) oxcuren

Adap3moa 0a mrabakam mmasaTH 9AeKTPH HamBacT acT.
KagoMm Hamyam Tabcupm 4YapaéHmu 3aeKTpW Aap MH
MaBpMA MyIIOXAa MelllaBaja?

A) TaHXO XMMMNABI C) xapoparit

B) mMaruuTtii Ba XuMusABIL D) tanxo marHuTi

Japo3vm crMi aaloOMHMPO 3 MapoTHnOa 3m1éa KapaaHa. Oé MyKOBMMaTy AeKTPU
CUM Ta¥imp Meétaa?

A) Xa, 3 mapoTuba 311€4 MellaBaa. C) He, raritup nameédag,.

B) Xa, 3 mapoTuba kam MeraBad. D) Xa, 9 MmapoTuOa kam merasad.

Yo Oapou créxHaBuUc
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Aammian saekTpun TaBoHomam P = 3 Bt myBopux 220B 110B 42B 12B

0a xyBBam 4dapaénm saexktpum I = 0,25 A coxra
myaaacT. /lammnapo 0a KaaoMm malakay mmaaAaTy |@| @ @ @

91eKTpi1 00514 HamBacT KyHeM (Hur. 6a pacm), Ku 1 ) 3 4
OH MYybTaAlA KOp KyHaa?
A) 3 B) 1 O 4 D) 2

XaHromm coxtaHm OarTapey a3 ce KOHAEHCAaTOpHM IlapaAdeaA IIaViBacTIIyAan
FYHYOUIIN DaeKTpuM Xap KagomamoH 30 Mk® uctudoga oypaana. Fymgonmm
92eKTpUM ymyMumn 0arapenpo éoea.

A) 33 Mx® B) 27 mMx® C) 90 mxd D) 10 mMx®

Agaaun medakxom medam ayiomm TpaHcpopmarop N2 = 300 meOomaa. Arap
Koa¢PpurcrnenT TpaHcpopMaTcysan TpaHcpopmarop k=2 6o1mag, agaan mevIakxo
Aap nedamu siIkyMy TpaHcpopMaTop 4ii Kagap acT?

A) 298 B) 600 C) 302 D) 150

A3 crimpaaun MaHKaau 91eKTpy, K1 Oa maOakau mmaaaTty

9AeKTpUM Jojallyja IamiBacT MeOomag (Hmur. 6a pacm),
gapaénu saekTpum KysBaaun I =5 A gopit act. MykoBumaTm
DAeKTpUM CIMpaa 4 Kajgap acr?

A) 225 0Om

B) 44 Om —
O) 215 0m @
D) 1100 Om

Yo 0apoy créxHaBUC

a0 e e
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Aap pacM coxau HaMOEHM CIIEKTP, COXaXou
nHppacypxy yarpaOyHadumm CIeKTp Ba
pymuomn cadesa OO pakaMxO uIIOpa
myaaana. bo kaaom pakam coxam yarpa-
OyHadmm cnexTp MIopa myaaacr?

A) 1 B) 3 Q0 2 D) 4

Jap Tapkubu atromu aatomuamii (33Al) YaHA 9AeKTPOH MaB4y A acT?

A) 13 B) 27 C) 14 D) 40

3appada coxuom nmmyacu P =18-10% kr-m/c Me6omaa. CypbaTy XapakaTy 3appada
a1 Kaaap act? Maccau sappadapo m = 9103 kr KaOya KyHea.

A) 9-10% m/c B) 2108 m/c C) 27108 m/c D) 0,5-10% m/c

MyBoduxaTu Oysyprum ¢pusukii Ba poOpMyAapo MyarisiH KyHea;

A) Kopu MexaHUKi1 1) P =pgh
B) ¢umopn mexaHmki 2) A=FScosa —1'-{22:113064—
C) ¢umopu rmapocraTukia 3) P=mg AOO%QCSD
D) mmnyacu gyucm 4) P =md9 B OOOOO
F CcOO0O0O
5 p= DOOOOO

Yoi1 0apou cuéxHaBuC
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MyBoduxkaTtu Oy3yprum PpuU3MKi1 Ba BOXMAM YeHaKpO MyalisiH KyHea:

A) Oacomaau Aanmmmmin IMmuAAaT 1) ammep
B) KyBBau yapaéHu DAeKTpi 2) Tecaa
C) BekTOPU MHAYKCUAN MailAOHU MarHUTI 3) Boar
D) mmasatu ®AeKTpi 4) xeptc
5) BaTT

DHeprusy NOTeHCHaany BOAern00a003 gap OaaaHAVIV
HUIIOHAOAaMIyaa HucOaTr 0a carxy 3ammH En = 500 Y,
MeOomaa. Maccau B0aern60a003 uit Kaaap act? Ilntodon

a¢p Ty 0304po g =10 M/c?> Kabya KyHea.

YaBoO0: D D D D KT

—— YaBo0O ——

123405
AOOOOQO
B OOOOO
CcOOOQO
DOOOOO

XaHroMu myppa cyXTaHm 9yOon Xymky Maccaam m = 10 Kr 4i1 Kagap MUKAOP TapMi1
xopuy memasaa? l'apmum xocu cysumm uyom Xymxkpo q = 1107 U/kr kabya KyHea,.

Yasoo: | || ][ ][ My

Aap xapopatu T1 =200 K xaumi ra3 aap sap¢pu maxkam Vi=12a act. Arap xapopatu
ra3po 1o T2 = 400 K Gaaana KyHeM, XauyMmmu ras gap 3ap¢ Ui Kajap xoxag mya?

YaBoO: DDDD a

(P = const)

Yo 0apou crméxHaBUC
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Jap 3aH4yup Ay aaMIlay TYHOIYH Iapaaaea IlaviBacT mygaaana. Kyssan gapaénm
92eKTpu aap aamnan axkyM I1 = 20 MA Ba aap aammnan ayiom I =10 MA act. Kyssan
YJapaéHu 91eKTPI Aap CMMXOM YapaéHry3ap To 0a Imoxaxo TaKCHMMIIIaBy 41 Kajap

YaBoO: D D D D MA

IIMam®b a3 anH3a gap macopan d = 50 cMm gyoiirup acT. Arap TacBUpHM IaMb a3 AMH3a
aap macogam f = 150 cM xocna iy aa 6omag, KaaOHKYHUM XaTTUM AVH3a Ui Kajap

YaBoO: |:| |:| |:| I:'

Arap a3 ssapoy aTOMU IOAOHUM (ZgZPo) aada-zappa (‘Z’H e) 9y A0 11aBag, 91eMeHTU
XOocCHanIyAa coxuou 4aHa HeMTPOH Xoxaa 1y a?
Yasoo: [ ][ ][]

Aaaau maccasum saemeHTH (2X), KM Aap HaTudam peakcusin 29:Pb — 4X + 1P

YaBoO: I:‘ I:‘ |:| |:| B.a.M.

acr?

acr?

X0cua MelliaBaj, i Kajaap xoxag 1mya?

Ayt¢an, 6a Bapakay 4aBoOX0 r'y3apOHMUAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaanu Bapakay 4aBoOX0O XaTMI1 acT.

Yoi1 0apou cuéxHaBuC

Kucmn A.1 - OGusuka



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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