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Ot aBTOpOB

Kunra «Maremaruka. Basosbiit ypoenb ['MA-9. [locobue ans
»4aiHuKoB". Yactb 1» BXOmMT B yueOHO-METONMYECKHH KOMIUIEKC
«Marematuka. [ToaroroBka Kk 'MA», BbinycKaemblil H3aaTe/bCTBOM
«Jlernon». [ocobue npenHasHaueHo AJisi MOArOTOBKH AE€BATHKJIACCHH-
koB K TMA (rocynapcTBeHHO! HTOrOBOM aTTeCTalIMK) H GyI€T NOJE3HO
B TeyeHHe Bcero yye6Horo roga. OHo aapecoBaHo yyaiuumes 9-x KJjac-
cOB 00111e06pa30BaTe/IbHbIX YUPEXAEHHH 1 YUHTENSIM MaTEMaTHKH.

MarepuaJ, npeacTaB/eHHbli B 3TOH KHUrE, CAYXUT At HOPMHPO-
BaHWs YCTOHYMBBIX HaBbIKOB B pelleHUH 3ana4y 6a30BOro ypoBHS.
Bocnosb3oBaBuinch 310k KHuroﬁ, LIKOJIbHUK Hay4YuTCsi 6e30HO0YHO
BbIMOJIHATL HauboJ1ee NPOCTble 3aAaHHS1 IK3aMeHa 110 MaTEMATHKe, YeM
CIKOHOMMT BpeMst [/isl pellieH1si 6oJiee CJA0XKHbIX 3a1ay.

[Tocobue cocTouT K3 5 riaB, Kaxaasi H3 KOTOPbIX BKJIOYaeT B ce0si

® KpAaTKHH TEOPETHUECKHH MaTepHal,

e pa3bop pelleHWH THMOBLIX 3ajay, NOAOOHBIX TeM, KOTOpble OYAyT
NpeAcTaB/eHbl B 9K3aMeHAUUOHHOH paboTe;

® BApHaHTb! 4y CAMOCTOATE/ILHOIO PLLICHHA.

Kaxxablii BapHaHT 115t caMOCTOSITE/IbHOTO pellieHus B raBax 1 —3
(uMcsla W BbIYMCJ/IEHHS], ajreGpavMyeckue BblpaXKeHWsi, YpaBHEHHSI H
HepaBeHCTBA) pPacCUMTaH Ha BbIMOJIHEHHE B TeueHHe 45 MHHYT, B I/a-
Bax 4 U 5 (Teopusi BEpOSATHOCTEN U UHCJIOBbIE NOC/EA0BATENbHOCTH ) —
B TeUeHHe 15 MUHYT.

Kuury 3aBepwaior 10 0606waomiux TpeHHPOBOUYHbLIX TECTOB,
BKJIIOUAIOLUMX 33aHHS [0 BCeM I71aBaM KHUrH. Kaxkablil TecT peKkoMeH-
LyeM BBITOJIHSITb B TeueHre 60 — 70 MUHYT, 3aTeM MPOBEPHTH MPABHIb-
HOCTb peLUeHHs C MOMOLIBIO OTBETOB, NPUBENEHHbIX B KOHLE nocobus.



Ot aBTOpOB 5}

Ecan oTBeThl He coBnaayT, cjeiyeT ewlé pas pellnTb 3ajavy, a NpH
He0OX0AUMOCTH HalTH NOAOGHYIO Cpeid pa300PaHHbIX IPHMEPOB.

Hacrosiee noco6ue cocTa/ieHo B COOTBETCTBHH CO CrelHHKa-
Lyell W JeMOHCTpalUHoHHbIM Bapuantom! THA 2012 roga. Corniacho
crneuyUKaLMK, Ha pPacCCMOTPeHHble B JaHHONW KHHIe TeMbl NPHXOMMT-
cs1 10 3aiaHuii NepBo#i 4acTH SK3aMeHaLMOHHON pa6oTbl. OTMeTHM, 4TO
LISl yIOBJIETBOPHTE/ILHON CAA4YH 9K3aMeHa HeoOX0AUMO NPaBHJIbHO pe-
LUKTB J1100ble 8 3aJaHHH.

Tembl, He Bowenwre B naHHoe nocobue, OyAyT MNpeacTaB/eHbl B
KHHre «Marematika. basossiii yposenb [MA-9. [Tocobue ans ,uai-
HUKOB". HacTb 2».

O6¢cyanTb noco6us u3naTenbCTa «JIerHoH», 0OCTaBHTb.CBOH 3aMe-
YaHHS U NPEeIOKEHH MOXKHO Ha opHLIMaNbHOM (hopyMe H3[AaTe/bCTBA
http://legionr.rossite.org

Komnaekc «Maremaruka. [Moaroroska xk T’HA»
[lepeuncnnm KHUTH, BXoAsilMe B Kommieke «MaTemaTtuka. [Toaro-
toBka K TM1A», Bbinyckaemblii H31aTeNbCTBOM «JIerHoH»:
e Marematuka. 9 knacc. [Noaroroka k 'MMA-2013.
OcHosHaa KHuea 0aa nodeomosku K ['HA, skarouarowan 1eob-
xo0umelil meopemuveckuti MUHUMYM, COOPHUK aB8MOPCKUX me-
cmos, cocmagieHHolx no nocaedueli cneyuguxayuu HA, a
makce c6o0pHuUK 3a0au.

e Pelne6Huk. Matemartuka. 9 knacc. [Toarotoska k F[MA-2013.
Pewiebruk codepicum peuitenus 8cex mecmosolx 3a0aHUl nosobl-
WEeHHO020 YPOBHA CAOHCHOCMU U 8Cex 3ada4 u3 pasdesa «3adau-
HUKk» nocobus «Mamemamuka. 9 kracc. [lodeomoska k 'HA-
2013»

"Haxonsitest Ha caiite denepanbHOro MHCTUTYTA N1€1arOTHYECKHX H3Mepe-
Hult http://www.fipi.ru



Or aBropoB

Marematuka. 9 ki1acc. TemaTuueckue TeCThl 4J1s noAroToBKH K A -
2013. Anre6pa, reoMeTpusi, TEOPHsl BEPOSITHOCTEH H CTATHCTHKA.
Cbopruk mecmos, KaxOoil u3 KOMopulx NPeoHa3Hauen OAs
nposepKu YyposHa Yceoenus onpedesénno2o pasdeia npoepam-
moL no mamemamuxe. C60pHUK oxsamolgaem sce memol, ompa-
HEHHbLe 8 cneyugurayuu FHA.

Maremaruka. 9 knacc. [Toarotoska k TMA-2013. Yue6Ho-TpeHHpo-
BOYHbIE TECThl.

C6bopHuk asmopckux mecmos, cOCMABACHHOLX NO NOCACOHel
cneyugurayuu 'HA. Hdonoansem xuuey «Mamemamuxa. 9
kaacc. [lTodeomoska k THA-2013».

Maremaruka. Bazosbiit yposeHs [MA-9. [TocoGue a1 «4aliHUKOBY.
Yactb 1.

Maremaruka. Basosbiii ypoBenb [M1A-9. [Toco6ue anisi «uaiiHUKOB».
Yactb 2.

[Tocobue nocssaweno pewernuro 3adau 6a308020 YpPOBHA CAON -
Hocmu, He sowedwux 8 nepsyto uacme. Codepxcum memol
«Pynxyuu u epagpurus, «laranumempusn», «<Cmamucmuras.

Jeraem ycnexos Ha sk3amene!



[1aBa 1. YucJa ¥ BbIYHUCJIAEHUS

ChoxeHHe U BbIUMTAHHUE YHUCe

@ Hemmnozo noaesnoii ungpopmayuu
[Tpu caoxeHun (BbIYMTAHMHM) HATYPaAdbHbIX YHCEJ CTOJI-

OMKOM HaJ0

e TOAMUCATb OHO YHUCJIO MO APYrHM TakK, UTOObI €IHHHLbI Obl-
JIW MOl €TMHULIAMH, IECATKH — MOA ACATKAMH, COTHH — MOJ
COTHSIMH H T.1L.

e CJOXHTb (BblYECTb) UKMCJ/a MOPA3psAHO, HAYHHas ¢ paspsiaa
eIMHHULL.

8~ 3adauu c pewenuamu
1. BoinoJiHuTe aeiictBue: a) 346 + 458; 6) 2463 — 378.

Pewenue.
n 346 2463
a) 458 6) 378
804 2085

Omesem: a)804; 6) 2085.

@ Hemnozo noaesnoii undpopmayuu
[IpH c10XKeHHH (BLIYUTAHHH) JECATHUHBIX APOOEi Halo
® YPOBHSATH B 3THX IPOGSIX KOMHYECTBO 3HAKOB M0CJIE 3aMSTOH;



8 Inasa 1. Yncsa u BerynucieHus

® 3amnucaTth YucJa ApYr MOJ APYroM Tak, yToObl 3ansTas Oblia
Mo/ 3ansToH;

® BbLITTOJIHUTD CJIOXKEHHE (BbquTaHI/le), HE 06paLuaﬂ BHUMAHHA Ha
3arsTylo,

® [IOCTABHTb B OTBETE 3aNSATYIO MO/ 3aNATOH B JaHHbIX APOOAX.

8—r 3adauu c pewenuamu
2. BeinosninuTe neiicteue: a) 13,28 + 5,145; 6) 3,6 — 1,551.

Pewenue.
13,280 3,600
a) 5145 6) 1,551
18,425 2,049

Omesem: a) 18,425; 6) 2,049.

3. Boinonnure neiictBue: a) 24,2 + 0,867; 6) 448,32 — 51,435;
B) 451 — 2,553.

Peuwenue.
24,200 448,320 451,000
a) T 0867 6) 51,435 B) 2,553
25,067 - 396,885 448 447

Omeem: a)25,067; 6)396,885; B)448,447.

@ Hemnozo noaesnoii ungpopmayuu

[Ipu caoxeHun (BblUMUTAHUM) OOBLIKHOBEHHBIX Apobeit
Hazo

® TPUBECTH JpoOHU K HauMeHblleMy 06LUeMy 3HaMeHaTelto;

® CJIOXKHTD (BbIUECTD ) UHCHTEJIH, Pe3yJIbTAT 3aMHCaTh B YHCJIH-
TeJb;



InaBa 1. Yucsa v BeryncieHHs 9

® B 3HaMmeHaTe b 3anucaTh HaHJEeHHbLIH HaWMEHbLIMH OOLUUH
3HaMeHaTeJlb.

8~ 3adauu c pewenusamu
4. BoinosiHuTe feiicTBUe: a) § + g; 6) — — —.

Pewerue.
. 2 3
a) I1puBeném npobu § 7 5 K HauMeHblIeMy oOUIEMY 3HaMe-

Hareso. 15 3TOro YyMHOXHM UYUCJMTENH H 3HAMEHATeJNH 3THX
Apo0e Ha IOMOJIHUTEbHbIE MHOXKHTENH 5 U 3 COOTBETCTBEHHO:
\5 \3
3 5 15 15 15 15 15

6) [IpuBeném npobu 1 H % K HauMeHbLleMy o0uiemMy 3Ha-

MeHaTeso. [1/1s1 3TOro yMHOXXHM UHCJIUTENH H 3HAMEHATEJIH 3THX
Apo6eit Ha IONOJHUTENbHbIE MHOXKHTENH 2 U 3 COOTBETCTBEHHO:

112 78 22 21 22-21 1

30 20 60 60 60 60

Omeem: a) 1—4—; 6) i.
15 60

5. BuinoJsiuuTe neictaue 13 + H.
18 24

Pewenue.

Jnst npuBeeHUst HCXOAHBIX APOGel K HauMeHblLeMy 061eMy
3HameHareso HalaéM HOK (HanMeHblUee o6liiee KpaTHOE UHCEl
18 1 24). Pa3noxxum 18 1 24 Ha NpoCTble MHOXKHTEJIH:



10 InaBa 1. Uucsia v BbIuHCACHHS

242 1819
12|2

913
6|2 53
313 |
1

Orciona HOK(24; 18) =2-2-2-3-3 =T72.
\4 \3 . .
13 11 13-4 11-3 _ 52433 _85 _ 13

18 24 72 72 72 72 72
Omeem: IE.
72
6. BoinosinuTe aeictBUs (l + l) — 1
15 4 15
Pewerue.
s yripolleHust BbIYHUCJIEHHIH MOMEHsSIEM MeCTaMH i U (—%):
\4 \3
(Lelyo 2o (T 2y 1 5 1 1t 19
15 4 15 15 15 4 15 4 3 4
_4+3_ 7
12 12
Omesem: l.
12

7. BoinosinuTe neicTeue 5% — 2%.

\2 \3
g8 1Y 16,3 _ 313
9 6 18 18 18

Omsem: 312
18



InaBa 1. Yncsia v BbIYHC/ICHHS 11

@ Hemnozo noaesnoii ungpopmayuu
Mopayab uucha a:
la| = a,ecana > 0.
la| = —a, ecana < 0.
Hanpumep: [10| = 10; |0] = 0; |-1,5| = 1,5.

8—r 3adauu c pewenuamu

8. Bouncaire: a)| — 7|+ | —4|; 6)]12] —| - 3|.
Pewernue.
a)| =T+ |—-4|=7+4=11,
6)|12| — | —3| =12 -3 =0.

Omsem: a)1l; 6)9.

@ Hemnozo noaesnoti ungpopmayuu
[1pHu c/10XKEHHH OTPHLIATENbHBIX YACEN HAJIO

® [IOCTABHTL epen nNoJyyYeHHbIM YHCJ/IOM 3HAK MHHYC;

® CJIO2KHTb HX MOLYJIH.

8~ 3adauu c pewenuamu
9. BoinoJinute cioxenue: a) —10 + (—13);

1 1y, ~
6)—25+(—3E), B) —0,75 + (—1,25).

Pewenue.
a) —10+ (—13) = —(10 + 13) = —23.
1 1 1 1 3 1 4
6) —2-+(-3=)=—(2243—)=— 2-—+3—) = 5=
) 5 ( 15) ( 5) 15) ( 15 15 15
B) —0,75 4 (—1,25) = —(0,75 + 1,25) = —2.

Omesem: a)—23,; 6)—514—5; B) —2.



12

[nasa 1. Yrcsia v BoryucaeHns

@ Hemnozo nonresnoii unpopmayuu
[1pH cJ10KEeHUH UKCeN ¢ Pa3HBLIMH 3HAKAMH HAJO

® M0CTaBUTb fepe/l MOJMYYEHHBIM YHCJIOM 3HAK TOrO CJ1araeMoro,
MO/LyJib KOTOPOro GovibLue,;

® 13 O0JIbLIEr0 MOJYJISl CJIaraeMbiX BbiY€CTb MEHbLIHH.

8—r 3adauu c pewenuamu

10. BoinoaiHure cioxenue: a)28 + (—14); 6) —2g + 4§;

7
B)2,4 + (—5,8).

Pewerue.
a)28 + (—14) =28 — 14 = 14.
6) =22 +42 =42 _ 92 _ 93
7 7 7 7 7
B)2,4+ (-5,8) = —(5,8 —2,4) = -3 /4.

Omsem: a) 14; 6)2%' B) —3,4.

)

@ Hemmnozo noaesnoii ungpopmayuu

[Tpu BbIYMTAHHHK YKCEN HALO K yMeHblliaeMOMy NMpHGaBUTD
YHCJIO, TPOTUBOIMOJIO2KHOE BLIYHTAEMOMY.
8— 3adauu c pewenuamu

11. BoinosHute BbluutaHue: a) —18 — 12; 6) 17 — 48;
B) 10 — (—2).

Pewenue.
a)—18 — 12 = —18 + (—12) = —(18 + 12) = —30.
6)17—48 = 17+ (—48) = —(48 — 17) = -31.



[haBa 1. Yncsa v BoIuHCIeH S 13

B)10 - (—2)=10+2=12.
Omesem: a)—30; 6) —31; B)12.

5
12. BbIMOJIHUTE BblUUTaHUE 7 — 2—.

13

Pewenue. ,

3ameTHM, 4TO yMeHbllIaeMoe — LieJioe YKcJio. UTo6bl BbINOJI-
HUTb BbIYHTAHHUE, HAJI0
® 3aHATb €MHHLLY B LieJI0il YacTH yMeHbLiaemoro (7 = 6 + 1);

® [PEeACTaBUTb 3Ty €IMHHLY B BUJle HENPABUJIbHOH ApPOOH, 3HA-
MeHaTeJib KOTOPOH paBeH 3HaMeHaTeJ 0 APOGHOH YaCTH BblUH-

TaeMoro (6 + 13 = 65)

13 13

’

® OT/EJIbHO BbINOJIHUTb BbIYMTAHHE LIeJIbIX YacTeH U OTAENbHO
JIpOOHBIX YacTeH.

613 _22 _(6—2)+ (1_3_3) — 48
13 13 13 13 13
Omesem: 42.
13
13. BbinoJ/iHuTe BblYHTAHHE 6—Z - E’-
15 20
Pewenrue.
7138 28 39 28\ 39
6———=6——-—==[(5+1+—=)——==
15 20 60 60 ( 60) 60
_(p+ 0, B) 2 _ 88 3 _do
60 60 60 60 60 60

Omeem: 542.
60



14 [1aBa 1. Yucsa v BoIyHCICHHS

YMHOXeHHe U NeJieHHe YUce

® Hemnozo nonesnoii ungpopmayuu
OG6bsicCHM yMHOXX€HHe CTOJIOHKOM Ha NpUMepe: HalUIEM Mpo-
u3BeneHHe yucen 481 u 26 (puc. 1).

4(8]1
X 1206
11281816
'19]6]2
11215/0(6
Puc. 1.

[losacHeHue.

1. Tloanuiuem oaHO YKHCIO MO APYTHM TaK, YTOObI €AWHHULIbI ObIIH
MO €AMHHLIAMH, JECATKH — MOJ JAeCATKAMH.

2. Haxopum nepBoe HenoJiHOe NPOU3BeNeHHE:
481 - 6 = 2886.

3. Haxoaum BTOPO€ HENOJIHOE NTPOU3BEACHHE!
481 - 2 = 962.
[Tuwem BTOPO€ HEMNOJIHOE NMPOU3BECACHHUE 1O NMEPBbLIM HENOJI-
HbIM MPOH3BE€AECHHEM, CABUHHYB BTOPOE€ HA OIHH 3HAK BJIEBO.
(PHSpH}l €IHHHLL BTOPOro HEMNOJIHOIO MpPOHU3BEACHHST NOJKEH
HaxXOIHUTLCSA NOJ pa3paaoM ACCATKOB nepBoro.)

4. CJ0)KHM HEMOJIHbIe ITPOH3BEIAECHHS.

5. Uutaem otBer (cM. pHc. | ): npousBenenue uncen 481 u 26 pas-
HO 12 506.



[naBa 1. Yncsaa u BeruucieHus 15

YMHOXeHHe YUCEJ, OKAHYHUBAKOLIHXCS HYJSAMHU

Haiiném npousBenetue urcen 4650 u 3700 (puc. 2).

0
00

| X
[\ Nl (O] BN N
Slunn|wo|on
[V V) N

Puc. 2.

[losacnerue.

1.

[loanuuieM 0JHO 4KCJIO MO APYTUM TakK, YTOObI COTHH YHCJIA
3700 6blaH Noj gecsiTKaMy yncaia 4650 (To eCTb HYJIH OCTAIOTCS
«B CTOPOHE> ).

. BeinosiHsiem yMHOXXeHHe, He o6pallasi BHUMaHHsl Ha HyJIH (TO

eCTb YMHOXKaeM 465 u 37).

. CJ102KHM HeroJiHble [TPOH3BECACHMHSI.

B 0601Xx MHOXHTE/ISIX CUUTAEM UYHCJIO HYJIEH HA KOHLIE UUC/a:
B uucJe 4650 — 1 Hyaib, B uncae 3700 — 2 Hyaia. Beero 3 Hyas,
NpUNKCbIBaeM X K 17 205 (HaiAeHHOH CyMMe HEMOJIHBIX NPO-
H3BeleHHi ), nosayyaeM uncso 17 205 000.

Yuraem oTBeT (CM. pHc. 2): npou3BeneHue unces 4650 u 3700
paBHo 17 205 000.

88— 3adauu c pewenuamu
14. HalauTe 3HaueHue BbipaxkeHus: a) 45 - 83; 6) 1730 - 8200;

'B) 185 - 203.
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Inasa 1. Yncsa u Bbryncaenus

Pewenue.
a) 45 6) 1730 B) 185
X X X
83 8200 203
135 N 346 . 555
360 1384 370
3735 14186 000 37555

Omsem: a)3735; 6)14186000; B)37555.

@ Hemmnozo noaesnoii ungpopmayuu
YMHOXeHHe necaTHUHbIX Apobei

[1py ymHOXeHHH aecaTHUHBIX Apobel Hano
® BLIMOJIHUTL YMHOXKEHHe, He o6palllasi BHHMAHHS Ha 3arsThle;

® OTJE/HTb 3aMATOH CTOJIbKO LUM(P CcrpaBa, CKOJIbKO HX CTOMT
rnocJie 3anaTod B 060Mx MHOXKHUTesx BMecTe. (Ecan B npous-

BEJleHHH MoJTyuaeTcst MeHblle uHdp, 4eM Hal0 OTAENHUTD 3arisi-
TOH, TO BMepeau MULLIYT HyJlb HJIH HECKOJIbKO HyJled. )

88— 3ada4u c pewenusamu
15. Boinosinute ymHoxXeHue: a) 0,143 - 0.02; 6)23 - 0,004.

Pewerue.
0,143 23
a) X
0,02 0,004
0,00286 0,092

Omesem: a)0,00286; 6)0,092.

® Hemnozo noaesnoii ungpopmayuu

[Ipu ymHOXeHHH necsiTHuHOM Apo6M Ha 0,1, 0,01, 0,001, ...
HaJo MepeHecTH 3ansaTylo BAEeBO HA CTOJbKO LGP, CKOJBKO Hy-
JIeH CTOMT Nnepel eAMHHLIEH B MHOXKHTeJIE.



InaBa 1. Yuc/ia u BbIYHCIEHHSA 17

8—x 3adauu c pewenuamu
16. Boinosinure ymHOXeHue: a) 31,2 - 0,001; 6)0,001 - 0,01.
Pewenue.
a)31,2- 0,001 = 0,0312.
6) 0,001 - 0,01 = 0,00001.
Omsem: a)0,0312; 6)0,00001.

@ Hemnozo noaesnoii ungpopmayuu
[Tpy yMHOXeHHU 00bIKHOBEHHbIX 1po6e# Hano
® HaHTH NNPOU3BeEJIeHHE YUCHTENEH H IPOU3BEIeHHEe 3HAMeHaTe-
Jiel 3TUX apobeii;

® [IepBO€ NNpOXU3BEACHHE 3allMCaTb YHCI/IUTENECM,; BTOPOE — 3Ha-
MeHaTeJIeM.

8—r 3adauu c pewenuamnu

17. BbiroJiHUTe yMHOXKEHHE: a)§ . i; 6)—55— - 4; 13)9§ : 11.
8 25 16 5 12
Pewenue.
(5.4 _54_1_,
8 25 8-25 10
6) 5 .4-54_5_11
16 16 4 4 ,
193 17 _ 48 19_48:19 76 _ .1

Omeem: a)0,1; 6)1%; B) 15%.
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® Hemmnozo nonesnoii ungpopmayuu
[1py yMHOXEHHH IBYX OTPHLATENbHbBIX YHCEJ HAJ0 Nepe-
MHO>HTb HX MOJYJH.

88— 3ada4u c pewenusamu

18. Buinoauure yMHoxeHue: a) —2,1-(—3); 6) —3l : (—2é>.

2 5
Pewenue.
a)—2,1-(-3)=2,1-3=6,3;
6)—3L. (_ﬁ) _ 498 _4¢
2 5 25 10

Omesem: a)6,3; 6)9,8.

@ Hemmnozo noresnoii ungpopmayuu
[1pH yMHOXKEHHH ABYX YHCEN C PA3HbIMH 3HAKAMM HAJ0

® [MOCTABHUTb 3HAK MHHYC;

® [IEPEMHOXKHTL MOAYJIH 3TUX UUCEI.

8— 3adauu c pewenuamu
19. Boinosnure ymHoxKeHWe: a) —2-7; 6)4,7-(—0,5).
Pewerue.
a)—2-7=—(2-7) = —14.
6)4,7-(=0,5) = —(4,7- 0,5) = —2,35.
Omsem: a)—14; 6) —2,35.

Jenenune uncea «yroakom»

@ Hemmnozo noaesnoii ungpopmayuu
OGBACHHM Je/IeHHe <YroJKOM» Ha MPUMepe: HaliléM YacTHoe

ynces 2736 u 4 (puc. 3).
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12[736]4
2 6,84

33
312
1116

6

0

Puc. 3.

[Toscuenue.
I. ITuwem nenumoe 2736, cTaBUM <yroJlok» H NMuiLeM JeJIHTEND 4.

2. OrmipezienisieM nepBoe HeNosiHOe JeUMoe. 2 Ha 4 pa3ae/uThb
HeJsb39, 6epém 27.

3. Paspenum nepBoe HenoJiHoe fennmoe 27 Ha 4. bauxkaiiuee B
CTOPOHY yObiBaHHS UKCJI0, KOTOpOe feauTcsl Ha 4 6e3 ocTtar-
Ka, — 370 24.

24 : 4 = 6. [Iuem 6 B yactHoe. [lanee us 27 Boluutaem 24.
[Tonyuaem octartok 3.

4. TlpoBepsiem octatok. OH no/KeH ObITb MeHbLUE ACJIHTENS:
3 < 4, BepHo.

5. CHocuM cremywounyio uudpy — 3, noaydaem 33. Paznenum
BTOpOoe HernoJHoe JeqauMmoe 33 Ha 4. buamxaiiee B cTopo-
Hy yObIBaHHs1 YHCJIO, KOTOpOe JeJMTCA Ha 4 6e3 ocTaTka, —
370 32. '

32 : 4 = 8. I'luiiem 8 B yactHoe. Jlanee u3 33 BbluuTaem 32.
[Tosnyyaem octarok 1.
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6. [Ipoepsiem octatok: 1 < 4, BepHoO.

7. CHocuMm caenytoulyto uudpy — 6, noayyaem 16. Pasnenum
TpeTbe HeroJiHoe nejumoe 16 Ha 4, 16 : 4 = 4. [Tuwuem B yacrt-
HoM 4. M3 16 BbluMTaem 16, nosyuaem 0.

8. Uuraem oTBeT: yacTHoe unces 2736 1 4 paBHO 684 (cM. puc. 3).

8 3adauu c pewenusamu
20. Buiuncsnre: a)4857:3; 6)20150:5; B)63810: 9.

Pewerue.
a) _4857|3 6) _20150(5 B) _638109
3 }ﬁl‘g 20 |4030 63 [7090
_18 15 81
18 15 81
5 0 0
3
27
27
0

Omeem: a)1619; 6)4030; B) 7090.

® Hemnozo nonesnoii ungpopmayuu

[Ipu penenun pnecATHUHOM Apo6U HA HATYyPaJbHOE YHCIO
CEN)
e pasnenuTb ApoOb Ha 3TO UMCJIO, He 0Opallasi BHUMAHUS Ha 3a-

MATyIO;
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® [IOCTABHUTb B HAaCTHOM 3arsdaTyio, KOrjlja KOHUUTCH A€JIeHHE Ue-
Joit yactu. Ecav uenast yuactb MeHblle aejuTedid, To 4aCTHOe
HauyHHAETCA C HYJIA LeJIbIX.

8— 3adauu c pewenusamu

21. Boiuucanre: a) 3,28 : 2; 6)81,27 : 90.

Pewenue. .
a) 3,282 6) 81,27 |90
2 }‘1,6‘4 0 iﬁ
12 812
12 810
8 270
8 270
0 0

Omesem: a)1,64; 6)0,903.

® Hemnozo noaesnoii ungpopmayuu

[lpn nenenuu pecatuyHod apo6u Ha 10, 100, 1000, ... Ha-
J0 NEePeHeCTH 3ansiTylo B 3TOH APOOH Ha CTOJbKO LMGP BJEBO,
CKOJIbKO HYJIeH CTOUT MocCJie eiMHHLbI B AeJIuTeie.

[TpH 3TOM MHOT1a HEOOXOAHMO HaNKCaTh Nepe/ LeJ0k YacTbio
HYJ1b HJIM HECKOJIbKO HYJIEH.
88— 3adauu c pewenuamu

22, Buinosinute genenue: a) 53,7 : 10; 6) 23,41 : 1000.
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Pewenue.

a)53,7:10 = 5,37.

6) 23,41 : 1000 = 0,02341.
Omsem: a)5,37; 6)0,02341.

@ Hemnozo nonesnoii ungpopmayuu
[Ipu nesneHuu ynces Ha aecATHUHYIO 1PoObL HAllO

® B JIJMMOM U Jle/IUTeJie NePEHECTH 3arsATylo BIPaBO Ha CTOJBKO
UUP, CKOJIBKO HX T0CJIe 3aMATOol B AeJIUTeNE;

® J10CJI€ 3TOI0 BbINOJHHUTL AC/IEHHE Ha HATypaJibHOE YHCJIO.

8= 3adauu c pewenusamu
23. Beinonnute genenne: a) 10,5 : 3,5; 6)0,125 : 0,5;
B) 4,5 : 0,009.
PeweHrue.
a)10,5:3,5=105:35=3.
6)0,125:0,5=1,25:5=0,25.

1,25|5
0 (025

12
10
_25
25
0
B) 4,5 : 0,009 = 4500 : 9 = 500.
Omeem: a)3; 6)0,25; B)500.

24. Haiinute 3HayeHHe BolpaxkeHust: a) 93,15 : 23;
6) 46,08 : 0,384; B) 29,029 : 20,02.
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Pewienue.

a) _93,15/23  6) _46080[384 ) _2902,9 |2002
92 [4,05 384 [120 2002 ’E
115 768 9009

115 768 800 8
0 0 100 10
100 10

0

Omesem: a)4,05; 6)120; B) 1,45.

® Hemnozo noaesnoii ungpopmayuu

[Ipy peseHun oObLIKHOBEHHbIX ApobOed Hamo AejsHMoe
YMHOXMTb Ha 4ucJ0, obpaTHoe aenutento. ([Ba uucaa, npous-
BeJleHHe KOTOPbIX paBHO 1, Ha3bIBalOT B3aUMHO 0OPATHBIMH. )

88— 3adauu c pewenuamu

25. BoinosiHuTe aenenue: a) 3 : —6—; 6)22 : 1i; B)O : 5i;
7 13 ) 15 17
2 2
r)y—:4; n)7:=.
)3 ) 5
Pewerue.
3,6 3. 13_3-13_ 13
713 7 6 7.6 14
6)22.1 L 12,16 _12 15 _12:15_9 o1
5 15 5 15 5 16 516 4 4
B)0:5L=0
17
F)“4221=—2—1:l
3 4 3
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07:2=7.975_35_ 471
) 2 2 2 2
13 1 1 1
Omsem: a) —; 6)2-:; B)0; r)=; 17-.
)14 )4 ) )6 1) 5

@ Hemnozo noaesnoii ungpopmayuu
[pH fAeseHUH OTPHIATENLHOrO YHC/IA HA OTPHLIATENbHOE
Hal0 Pa3fieUTh MOJYb JEJIHMOTO Ha MOMLYJb JEJHTESI.

8~ 3adauu c pewenuamnu
26. Boinosinute nenenue: a) —4,2 : (—6); 6) —56 : (—8);

1 11
B) —23 : (—B)
PeweHrue.
a)—4,2:(-6)=4,2:6=0,7.
6)—56:(—8)=56:8=".
1 11 11-15
B)"QE'(—B) T 511
Omesem: a)0,7; 6)7; B)3.

@ Hemnozo noaesnoii ungpopmayuu
[1pu aeaeHum Yncen ¢ pasHbIMHU 3HAKAMHU HAJIO

® MOCTaBUTb 3HAK MHHYC;

® pasle/iuTb MOAYJb A€JMMOrO HAa MOJYJIb JEJHTES.
8—r 3ada4u c pewenuamu

27. BbimoJgiiute nenenude: a)45: (—15); 6) —2,8 : 0,04;

23l .19
76 36
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Pewenue.
- a)45:(—15) = —(45:15) = —3;
6)—2,8:0,04 = —(2,8:0,04) = —(280:4) = —70;
py—3i.19_ _19:36_ ¢
6 36 6-19

Omesem: a)-3; 6)—70; B)—6.

BeanunHbi

@ Hemnozo noaesnoii ungpopmayuu
BcrnoMHUM COOTHOILIEHHE HEKOTOPBIX BEJIHUHH.
Edunuybt maccot

1 1t=1000 kr

1 =100 kKr
1kr=1000r
1r=1000 mr
EduruybL Orunel
1 km = 1000 m
1M =10 am
1m=100cm

lem=10Mmm
Eduruybl spemenu

1 4 =60 muH
1 MuH =60c¢
leyr. =24y

Eduruybel naowadu
1 M2 = 10000 cm?

1 ra = 10000 m?
lra=100a
1a=100m?2
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8= 3ada4u c pewenusamu
28. [TepeBenute B rpammbl: a)2kr230T; 6)9krl7r;
B) 2 r 300 mr.
Pewerue.
a)2kr230r=(2-1000+ 230) r = (2000 + 230) r = 2230 .
6)9kr17r=(9-1000+ 17) r= (9000 + 17) r=9017r.

8)2r300 mr =20 1 _93p
1000

Omsem: a)2230r; 6)9017r; B)2,3 1.
29. [1epeBenute B MeTpbl: a) 12kM 48 M; 6) 2 km 300 m;
B)3 M cCM.
Pewenue.
a)12km 48 M = (12- 1000 + 48) M = (12000 + 48) M = 12048 m.
6) 2 kM 300 M = (2 - 1000 + 300) m = (2000 + 300) m = 2300 m.

B)3M5CM=3iM=3,05M.
100

Omsem: a)12048 m; 6) 2300 m; B) 3,05 M.
30. [1epeBenute B MuHYThI: a) 24 30 MuH; 6)4 45 MuH;
B) 5 MuH 30 c.
Pewenue.
a) 24 30 mun = (2 - 60 + 30) mun = (120 + 30) mus = 150 muH.
6)4ubmud = (4-60+ 5) MuH = (240 + 5) MHH = 245 MHH.

B)5MuH 30 ¢c = 5% MHH = 5,5 MHH.

Omesem: a) 150 muH; 6) 245 MHH; B) 5,5 MUH.
31. Boinoanute aeiictBus. OTBeT 3anyLIUTE B KT.
a)3krb28r+472r —-2«kr32r;
6)o7kr40r+ 48 kr200r —42Kror.
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Pewenue.
a)3Kr 5281 + 4721 — 2Kkr 321 = 3220 yr 4 472
1000 " 1000
32

— 2—— Kr = 3,528 Kr + 0,472 kr — 2,032 kr = 1,968 Kr.
1000

6)57kr40r+ 48 kr200r — 42 kr 5r = 57,04 kr + 48,2 kr —
— 42,005 kr = 63,235 Kr.
Omesem: a) 1,968 kr; 6) 63,235 Kr.

CranpapTHbIi BUI YHCaa

@ Hemnozo noaesnot ungpopmayuu

Kaxxnoe uucio, 6ogbliee 10, MOXKHO 3anucaTb B BHie a - 107,
rie 1 < a < 10 ¥4 n — HaTypajbHOe 4ucJ10. Takas 3anuch ynuca
Ha3blBaeTCsl CTAaHAAPTHbIM BUJO0M YHCAA.

88— 3adauu c pewenuamu
32. 3anuiudTe B CTaHAAPTHOM BHAe yucJjo: a) 358; 6) 87370;
B) 5200 000. |
Pewernue.
a) 358 = 3,58 - 10?;
6) 87370 = 8,737 - 104,
B) 5200000 = 5,2 - 108,
Omeem: a)3,58 - 10% 6)8,737-10% B)5,2- 105,
33. Buinosinute geiicTBust: a) (2,4 - 10%) : (1,2 - 10%);
6) (2,3-10%) - (1,1-10%).
Pewenue.
a)(2,4-10°) : (1,2-10%) = (2,4:1,2) - 1075 = 2. 10 = 20,
6) (2,3-10%) - (1,1-10%) = (2,3-1,1) - 103+ = 2,53 - 10.
Omesem: a)20; 6)2,53-107.
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OTHOWIeHUSn

@ Hemnozo noaesnoii ungpopmayuu

OTHoweHHe ABYX YUCE€J — 3TO 4aCTHOE OT J1€JI€HHUAA OHO-
'O U3 HHUX Ha ApYyroe. OTHolleHHe [TOKa3blBaeT, BO CKOJIbLKO pa3
nepBoe 4YucJ0 6oablue BTOPOro MJiM Kakyto 4acCTb IepBoe 4HUCJ0
COCTaBJISIET OT BTOPOTO.

15 -
Hanpuwmep, E = 3 nokasbiBaeT, yTo yuco 15 B 3 paza 60ab-
7 1
ule yMcJsa 5, — = — T10Ka3blBaeT, YTO YMUCJO 7 COCTaBJsET
63 9
1
§ 4yacTb OT uucJaa 63.

OTHoLlUueHuHe g Ha3bIBAIOT 0OPATHBIM OTHOLUEHHIO %.
8—r 3adauu c pewenuamu
34. Macca xosoauabHHKa 45 Kr, a Macca ynakoBkd 3 Kr 600 r.
Ha#iaure oTHouleHHe Macchl XOJ0AU/IbHHKA K MAacce YIaKOBKH.
Pewenue.
3kr600r = 3.6 kr. OTHOLLEHHe MacChl XOJ0W/IbHUKA K Mac-
450 _ 50

Ce yNakoBKH paBHO 45 _ = — =12.5.
6 36 4

Omeem: 12.5.
35. B cToumMocTb MyTEBKH BXOAUT npoe3 W npoxubaHue. Cto-
uMocTb npoe3aa — 5400 py6., a CTOUMOCTb NPOXKHBAHHUSA —
30600 py6. Kakyto yacTb OT BCEH CTOUMOCTH MYTEBKH COCTABJISAET
MPOXKHBaHHe?
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Pewenue.

O6uiasi CTOUMOCTb MYTEBKH paBHa
30600 + 5400 = 36000 (py6.). Utobbl onpeaenuTb, Kakyro 4yacTb
OT BCEH CTOUMOCTH NYTEBKH COCTABJAET MPOXKHBAHHE, HaW-
J€M OTHOLLI€HHE CTOMMOCTH MPOXKHBAHHUS K OOLLEH CTOUMOCTH:
30600 _

36000
Omsem: 0,85.

36. [1poBox nnHO# 286 M pa3pe3aH Ha 5 KyCKOB, IMHbBI KOTOPBIX
OTHOCATCA Kak 3 : 4 : 5 : 6 : 8. Halgute QiHHY MeHbLUEro U3

0,85.

MOJIy4eHHbIX KyCKOB.
Pewenue.

[lyctb £ M — pavHa oo yacT. Toraa AHHBI OMYYEHHbIX
KYCKOB POBO/1a COOTBETCTBEHHO paBHbl 3z, 4z, 5z, 6z U 8z. Cae-
JIOBaTesIbHO, 3x + 4 + 5x + 6x + 8z = 286; 26x = 286,z = 11;
11 M npuxoauTcsi Ha OfHY yacTb. CjenoBare/ibHO, AJMHA MEHb-
LLIEro U3 MOJIyueHHbIX KyCKOB MIPOBOJIKH paBHa 3 - 11 = 33 (m).

Omsem: 33.

[lponopuuu

@ Hemnozo noasesnoi ungpopmayuu

e PaBeHCTBO IBYX OTHOUIEHHH HAa3bIBAKOT NPONOPLIUEH.

a c

e B nponopunn a : b = ¢ : d, uau E = 7 yucJsa a U d Ha-
3bIBAIOTCH KPAaMHMUMH YJ€HAMHM, a uicyaa b U ¢ — CpeAHUMH
Yji€eHaMH TPOIIOPLIUH.

e B BepHO# nponopuuu npousseeHHe KpalHUX U/E€HOB PaBHO
NPOU3BEIEHHUIO CPEIHUX UJIeHOB, T.€.a-d = b - c.
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o HewusBecTHblli KpaliHHii uieH NMpornopuUd paBeH NMpoH3Bee-
HUIO CPENHUX YJIEHOB, AEJEHHOMY Ha H3BECTHbIH KpaHHHH

uJIeH.
: 5-8
Hanpuwmep, z : 5 =8 : 4, x=T=10.

e HewusBecTHblil CpeqHHUH UJIeH NPONOPLIMK PABEH MTPOU3BEIEHHIO
KpaitHHUX 4/IeHOB, 1eJEHHOMY Ha U3BECTHbIH CpeIHHH.

HaanMep,Q:B:x:Z,xz%:G.

8= 3adauu c pewenuamu

37. 3a 5 kr ¢pykToB 3anatuan 820 py6aeii. CkoabKo caenyer
3amJIaTUTb 3a 3 KT TaKuX QPpyKTOB?

Pewerue.

[lyctb 3 kr dpykTOB cTOsIT  pybseii. Toraa, cornacHo ycJo-
BHIO,

9 Kr — 820 pybuieit

3 Kr — z pyO6uien. ‘

Tak kak croumocTb ToBapa NpsiMO NPONOPLHOHAJIbHA KO-
JIMUECTBY TOBApa, TO CIpaBelMBO PaBEHCTBO

5 : 3 = 820 : z. Ilo npaBu/ly Haxoxx1eHHs] KpalHero ujeHa
MPONoOpLUHH

x=3—'58—2—9:492.

3 Kr ppykTOB cTOSIT 492 py6asi.
Omsem: 492.
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38. C nomolubio 5 ofMHaKoBbIX TPYG GacCeilH 3aroJiHsAeTCs BO-
JI0¥ 3a .4'8 MHHYT. 32 CKOJIbKO MHHYT MOXKHO 3aMoJIHHTb GaccediH
C MOMOILBIO 8 TaKUX TPy6?

Pewenue.

ITycts ¢ nomoupto 8 TpyG GacceitH MOXKHO 3aroJIHUTbL 3

x MuHyT. Toraa, corylacHo ycJoBHIO,

5 Tpy6 — 48 MuH

8 Tpy®O — T MHUH.

Tak xak Bpemsa 3anosxeHusi GaccedHa oOpaTHO npo-
NOPLUHOHAJNbLHO KOJHUECTBY TPyO, TO CMpaBelHBO PaBEHCTBO
5: 8 = z : 48. [lo npaBuay HaX0XKAEHUS CPeHero ujeHa npo-

5 - 48

NOPLUUU T = = 30.

8 Tpy6 3anoJ/iHsT 6acceiid 3a 30 MHHYT.
Omsem: 30.

MpoueHThb!

@ Hemnozo noaesnoii ungpopmayuu

e 1% — 310 1 yacTb OT ueJioro, 25% — 3to 25 _ 0,25
100 100

OT LeJ10TO0.

e [IpoLIeHT OT YKC/Ia HAXOAUTCS AEACTBHEM YMHOMKEHHS].
Hanpumep, Hano Haiitu 20% ot uncaa 250.

JenaeM tak: 250 - 20 = 50.
100

e UYucs0 1o ero npoueHTy HaXoAUTCS AEHCTBHEM JeJIEHHS.
Hanpumep, Hano HaiiTh unco, ecau 25% ero cocrasasiet 35.



32 InaBa 1. Yncsa v BbIyHCAEHHUS

= 140.

Ienaem Tax: 35 : 25 _ 355100

100

e UToGbl HANTH, CKOJIbKO MPOLIEHTOB OJHO YHCJIO COCTaBJSIET
OT APYroro, Hafo HaWTH OTHOLIEHHE 3THX YHCEeJ W pe3yJibTaT
YMHOXKHTb Ha 100%.

Hanpumep, Hamo HaliTH, CKOJIbKO MPOLIEHTOB YHCJO 4 COCTaB-
JISIeT OT yucaa 8.

IlesiaeM Tax: ;—1 -100% = 50%.

8— 3adauu c pewenuamu
39. Hanaure 15% ot uncaa 130.
Pewenue.

15% = 0,15.
CanenoBatenbto, 15% ot uucsa 130 pasubt 130 - 0,15 = 19,5.

Omesem: 19,5.

40. Cawa npounTtana 40 cTpaHuLL KHUTH, UTO cocTaBuao 20% ot
BCeX CTpaHULL 3TOH KHUrH., CKOJIbKO CTPAHHLL B KHHre?

Pewerue.

B 3apaue Heo6x0MMO HAUTH YMCJO BCEX CTPaAHML, 3HAUMT,

nago 40 - 20 — 40-100 _ o550,
100 20
Omsem: 200.

41. [Tuck ¢ KoMmbioTepHOH urpoil ctout 1500 py6ueit. Ckuaka
B JeHb pacripojgaxu paBHa 15%. CKOJIbBKO CTOMT 3TOT JAMCK CO
CKHIKOM B JIeHb PACMpOIaXKH1?
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Pewenue.

CTOMMOCTb JaHHOTO AHMCKa 6e3 ckuiaku coctasasier 100%,
cKuaka paBHa 15%. 3HauHT, CTOMMOCTb JMCKA CO CKHAKOH CO-
crasasieT 100% — 15% = 85% ot ueHbl 6e3 cKuaki. 85% — 310
0,85 ot 1500 py6uaie.

1500 - 0,85 = 1275 py0Jieii.

Omsem: 1275.

42. B akBapuyme 30 manbkoB H 20 B3poc/ibiX pbi6oK. CKOJMbKO
MPOLEHTOB OT BceX 0OUTaTe el akBapuyMa COCTABJSIOT MaJIbKH ?

Pewenue.

Bcero B akBapuyme 30 + 20 = 50 o6urateneii. Manbku co-

CTaBJIAOT %g - 100% = 60% oT Bcex o6uTaTeNel aKBapHyMa.

Omsem: 60.

43. Busier Ha 3KCKYpCHIO st B3pocJioro ctout 160 py6aeit. Cto-
HMOCTb GuseTa s pe6Génka 1o 10 Jsier cocraBasier 50% oOT cTo-
uMocTH 6usera Ans B3pocJoro. Ipynmna coctout U3 16 nereit 1o
10 siet 1 4-x B3pocJbix. CKosbKO py6Jeit CTOAT GUJleThl HA BCIO
rpynmy?

Pewenue.

CroumocTb 6useta ans pe6étika cocransier 50% ot 160 py6-
Jei, to ectb 160 - 0,5 = 80 pyOseit. 16 neTCKHX OHJIETOB IO
80 py6uieit crosiT 80 - 16 = 1280 py6uJeii. 4 B3pocJibIX 6ujera no
160 py6uieii ctoat 160 - 4 = 640 py6aeii. busersl Ha BClo rpynmny
croAT 1280 + 640 = 1920 py6aeh.

Omsem: 1920.



34 I71aBa 1. Yucaa v BbruHcAeHHS

44. 3a onuH eHb 10pOXKHasi Opuraaa B CpeiHeM PeMOHTHpYeT
2% ot Bceii npotskéntocTu gopork. CKoJbKo aHel notpebyeTcs
3TOM OpHraze 1/ PeMOHTA BCeH 10pOru? ‘

Pewenue.

[TporsixkénHocTb Bceil nopord coctaBisier 100%. 3a oauu
lieHb pabouure peMOHTHPYIOT 2% OT BCeil MPOTAXKEHHOCTH 10POTH,

. 100 .
3HAYUT, Ha PEMOHT BCeH I0POru UM noTpedyeTrcs - = o0 1HeH.

Omsem: 50.

MHorna 3apaum Ha npoueHTbl ya06HO pellaTh, COCTaBHB
NPONOPLHIO.

8~ 3adauu c pewenuamu

45. Haiinire, ckosibKO MPOLEHTOB cocTaB/seT ynco 91 ot 260.
Peuwerue.
[TycTb uncsio 91 ot 260 coctaBasieT x npolleHToB. Toraa
91 — %

260 —  100%.
M3 nponopunn 91 : 260 = z : 100 Haxoaum

= %@ = 35. Yucsio 91 ot uncaa 260 cocrasaser 35%.
Omesem: 35.

46. Korzpa TypucTbl npouwid 35 KWJIOMETPOB, TO 0Ka3aJ/0oCh, 4TO
rnpodaeHHbii nyTb cocrasJsieT 20% oT Bcero nyTH. CKONbKO KH-
JIOMETPOB COCTaBJISIET BECh [YTh TYPHCTOB?

Pewenue.

nyCTb BeCb NNyTb COCTABJACT T KHJIOMETPOB. Torna
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35km — 20%
zkM —  100%.
N3 nponbpuuu 35 : z = 20 : 100 HaxoauM
T = 35-100 _ 175. Becb nyTb TypuCTOB — 175 KHJIOMETPOB.

Omsem: 175.
3anaua Ha pacuéT J0xoaa no BKJAaLy

47. KnueHT oTKpb B 6aHKe CUET M MOJIOXKHJ HA CPOUYHBIH BKJIAJ
2000 py6aiet. Onpenenure cymMMy BKJ1aJla uepes 2 roja, ecaiy 6aHK
HAYHCJISIET €XeroIH0 MPOLIeHThl N0 cTaBke 12% romoBbIX U 10-
MOJIHUTENIBHBIX BJIOXKEHHH He MOCTynaJo.

Pewernue.

Cymma B 2000 py6seir, nojoxeHHas Ha OaHKOBCKHH
cuér non 12% ropmoBbiX, yepe3 TOL BO3PACTET N0 BeJHYHHbBI
2000 - 1,12 = 2240 (py6sieit). Tak Kak 6aHK HAYUCJISIET €XXEr0HO
TMPOLEHTHE Ha UMEIOLLYIOCS] CYMMY, TO 3a BTopo# rox 12% Gyner
HauucasATbCs Ha cymMMy 2240 pyOae#, H, CJieIOBaTeIbHO, CyMMa
BO3pacTéT a0 2240 - 1,12 = 2508,8 (py6neit).

Omsem: 2508,8.

KoHuenTpauus semecrna

@ Hemnozo noaesnoii unpopmayuu

Ecnau m — macca pacTBopa, p — KOHLEHTpaLKsi BELLeCTBa 110
Macce, BbipaXKeHHasi B IPOLIEHTAX, T — Macca YUMCTOro BelliecTBa,
D _ 100z

TO Z=-——-m, m
100 P
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Hanpumep, ecain umeercsi 20 r pactBopa, conepkatiero 7%

7
caxapa, To caxapa B pactsope 20 - 100 = 1,4 (r). Ecau umeercs
50 pacTBOpa, B KOTOPOM 15 I YUCTOrO BelleCTBa, TO KOHLEHTPa-

LISt YUCTOIO BellleCTBA B PaCTBOPE paBHA ég -100% = 30%.

8= 3adauu c pewenusmu

48. Cmelna/iu 1Ba pacTBopa ykcyca: nepBbiit Maccoii 200 r, BTo-
poit — 300 r. KoHueHnTpauus nepsoro pactsopa 9%, BToporo —
12%. KakoBa KOHLIEHTpalusi NOJIyUeHHOro pacTBopa?

Pewerue.

KoHiueHTpauus nepsoro pacteopa ykcyca maccoi 200 r co-
craBasier 9%. To ecTb YKCYCHOH KHCJOTHl B 3TOM pacTBOpe
200-9
— = 18(r).

100

KoHueHTpauus Broporo pactBopa ykcyca maccoit 300 r co-

craBaser 12%. D710 03HayaeT, YTO YKCYCHOH KHCJOTbI B 3TOM

0012 _ g6 1y

3
acTBope
P P 100

[Tocsie Toro Kak cMellia/iu JBa pacTBopa, Macca HOBOTO pacT-
Bopa ctana 200 + 300 = 500 (r), a yKCYCHOH KHCJIOTbI B 3TOM
pactBope ctano 36 + 18 = 54 (r). KoHueHTpauus cocrasJisieT

54

— - 100% = 10,8%.
500

Omsem: 10,8.
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UppaunonanbHbie uncaa

@ Hemnozo noaesnoti ungpopmayuu

ApudmeTHUECKHM KBaPaTHbIM KOPHEM U3 UHCJ/IA @ Ha3bl-
BAETCH HEOTPHLIATEJIbHOE YHCJIO0, KBapaT KOTOPOro PaBeH a.

[Tpu sio60M a > 0 BbipaxkeHue /a umeet cMbics1. Ecana < 0,
TO BblpaXXeHHe /a He UMEET CMbICJIa.

W3 onpenenenns apudMeTHuecKoro KOpHsi CJeLyeT, YTO el
BblpaXKeHHe /a HMeeT CcMbIca, TO y/a > 0 u (\/Zi)2 = Q.

CeoiicTBa apH¢MeTHYECKOTO KBaJipaTHOTO KOPHS

1)Ecan a >0, b >0, Tovab=+/a-vb.
2)E >0, b>0, a_ Vo
)Ecau a > TO\/; Vb

3) Va2 = al.

8= 3adauu c pewenuamu
49. Haiinure 3HaueHuHe BblpaXKeHHS:

a) v/2500; 6) —+/0,0004; B) 2\/ — - 4/1,21.
Pewerue.

a) v/2500 = /25 - 100 = v/25 \/10 =5-10 = 50;
2
6) —/0,0004 = ,/ ~0,02;
) \/1000 100

31 V81 9
B) 2 —0. Y8 5. 9_9_ 45
) 2V/18 16 4 2
7 7 /121 7-11
ry L. /T21="L. L 035
) 2 22 V100 ~ 92.710

Omesem: a) 50; 6)—0,02; B)4,5; r)0,35.
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50. BHecuTe MHOXHTEJIb MO/ 3HAK KOPHS:
a)5v3; 6)—3V7.
Pewenue.

a) 5V/3=1+52.3=25-3= V75

6) =37 = VI 7= —\IT = VG,
Omsem: a)\/75; 6)—/63.

51. YnpocTtuTe BbIpaXkeHHe:

a) V27 — V/3; 6) V125 — 2v/5;
g YA V6 nlym- v
Pewenue.

a)x/_\/_ \/_\/- V9:-v/3-v3=3v3-v3=2V3;

6) V125 — 2v/5 = v/25 - 5 — 2v/6 = 5v/5 — 2v/5 = 3v/5;
)£+£_____v36’+ﬁ_}/_§_6‘_\/—§+_\/_6_
9 39 3 9 3
_ 66 ¢_’6_zx£ V6 _
=y t3 =t = V6,
) L VB-VT= L VET-VT= 2 VAV VT =

=%'2'ﬁ—ﬁ=\ﬁ—\ﬁ=o.
Omsem: a) 2v/3; 6)3v5; B)V6; r)O0.
52. BoiuncJute \/3'116 — 2+/0,25.

Pewenue.

[o 1 _ . /49 _7 — 1=
3-1-6—2\/5,—23— '1_6—2'0’5—2_1—1’75 1=0,75.

Omeem: 0,75.
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53. Boiuucaure -;—\/3 -75+4-4/5- 21—0

PeweHue.
L mia /5. A =Lmmpa/loLisa. 2
5 20 " 5 475 2~

=3+4+2=3.

Omsem: 5.
— V11 npu b = V11.

54. Haiinure 3HaueHHe BbipaxkeHus v/ b?

Pewenue.
[ToxactaBum b = /11 B Bhipakenue Vb2 — v/11. [Tonyuum

VI = VT = VIT - VIT = 0.

Omsgem: 0.
55. YnpocTute Belpaxkenue (7v/3 4+ 17148 — v/147) : (2v/3).
Pewerue.

(7V3 +17/48 — \/1T) (2V/3) =
= (V147 + 17V48 — V147) : (2V3) =

17\/_ 17\/‘ 17\/-___

Omeem. 34.

25—y
56. Cokparure n1pobb , €CJIH \/y # 5.
5- vy

Pewerue.

5 — 5
6oy G VDGV 5, o
5— ¥ 5— /Y
Omesem: 5+ /y.
57. UckniounTte HppaLMOHANLHOCTL H3 3HAMeHaTe sl
3
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5
A
Pewienue.
VT VT-VTT

6) ——2 = 5(v3+v2) _ 5(v3+v2) _
V3-v2  (V3-V2)(V3+V2) (V3)?-(V2)?

:5%3—_““2\@=5(\/§+\/§).

Omesem: a) 37ﬁ; 6) 5(v3 +v2).

58. Haiinure snauenue BbipakeHuss 2x2 — 43z — 1, ecsw

= \/3 — 1.
Pewerue.

I_IO,H,CTaBJ]ﬂﬂ B 3aJldHHO€ BbIpa>K€HHUEC 3HAYCHHUE T, TTOJYUHM
2(vV3-12-4v3(V3-1) - 1=
=2(3-2v3+1)—4V3V/3+4V/3-1=
=6-4vV3+2-12+4V/3—-1=—5.

Omesem: —5.

99. I'1py KaKuX 3HaYeHHSIX a UMEET CMbICJl BblpaxKeHHe

1
Via — 1

PeweHrue.

YuuTbiBasi, yTO KBaJpaTHbIH KOpeHb OMpee/N€H Ha MHOXKe-
CTBE HEOTPHLATENbHBIX YHCEJ, a 3HaMeHaTeJs1b APOOH OTJIHUEH OT
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1
HyJIsl, BblpaXkeHHe —= UMeET CMbICJ NpU t > 0. 3HAUMT, Bblpaxke-

Vit

HHe UMeeT cMbIcJ, ecsid 4a — 1 > 0. Otcrona a > 0,25.

_1
Vida -1
Omsem: (0,25;4+00).
60. HafinuTe HauMeHbLiee LieJI0e YHCII0, BXOsiLee B 061aCTb J10-

MyCTHMbIX 3HAaUeHHi1 BbIPaKeHHS ———'51:_417
x —
Pewerue.
OlI3: 5t — 17 2 0, x 2 34,

~
x —4 #0; T # 4.

iy

3,4 4 x

Puc. 4.

CJaienoBaTesIbHO, HAUMEHbLLIHM LeJIbIM YHCJIOM, BXOASLIHM B
06/1aCTb JONYCTUMbIX 3HAUEHHI HCXOJHOTO BbIpaXKeHHUsl, BJISIET-
i 5.

Omesem: 5.

® Bapuanmot daa camocmoamenvnozo peurenus

Bapuanr 1

1. Buinoanure aeiictus 3,5 — (—13,12) + (—5,173).

2. Haiinure 3HaueHue Bolpaxkenust |[—3 : 2,5| — 1%.

3. CKOJIbKO LieJIbIX YHCeJ MPHHALIEIKHT IIPOMEXYTKY

[V23; v/195]?
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4. 3anuwuTe unco 737,7 TbiC. B CTAHAAPTHOM BUILE.
5. Buinosauurte neiicteue 57 M 40 cm — 19 M 3 am. Oteer 3anu-
LLIUTE B METPAX.

6. Haiinure 3HaueHHe BhipaXKeHHUs 3% + (13.12 — 5,17) - %

[

7. 3eMenbHbIH yyacToK nJollanpto 420 ra 3acesiH CeMeHaMH Ky-
Kypy3bl U MnuieHHUbl. [lsolany noa noceB oTHOCATCS Kak 3 @ 9
COOTBeTCTBeHHO. HailnnTe, CKOJIbKO reKTapoB MJIOLAAH OTBe1e-
HO MOJ KYKYpY3y.

8. CtoumocTb 6uJieta B My3eil coctasaset 230 py6aed. Llkosb-
HUKaM npepoctasasietcs ckuaka 50%. Haliaute, ckosibko pybaeit
CTOMT NOCeLLeHHe My3est VA TPYTbl U3 18 LKOJIbHHUKOB.

BapunanTt 2

1. BoinoaHure neictBus 4% .38 0,05.

77
2. Haiinute 3HaueHHst BbipaKeHH s —11—72 +12: (=1.5)|.

3. Bbi6epuTe HauMeHblliee U3 uncea /17, 4, 3v2, 2V/3.
4. 3anuuiuiTe yrcao 142600 B cTaHIapTHOM BH/LE.

5. Boinosnuure peficteue 75 kr 300 r — 5 kr 15 . OTBeT 3anuuinTte
B KWJIOTPaMMaXx.

6. Haitite 3HaueHUst BbIpaXkeHus (12.1 : % — 1,2) . 1%.
7. 1151 nosiyueHus mejibxropa 6epyT Mellb H HHKeJb B OTHOLIEHHH
4 : 1. Haiipure, cKoNbKO nMoHaao6UTCca Meau s nosaydyeHus 30 Kr
MeJIbXHopa.
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8. Bo Bpemsi TecTHpOBaHHsI yueHHK M3 24-X 3ajay peluua 18.
Onpepenute, CKOJbKO MPOLIEHTOB COCTABJSIOT PeLlEHHbIE 3a1a4H
OT 06LLero YHCa 3aJ1ay TecTa.

Bapuanr 3

1. Buinosinute neiictus 3,75 + (—10,5) — (—17,003).

2. Hafinure sHaueHue Boipaxkenuss —3,27 : | — 0,3| + 13.

L1 . T
3. Briuucaure 4T§' 172.

4. Buinosinute aeneHune 54 000 : 1,8. B oTBeTe 3anuiLnTe YHCI0 B
CTaHJapPTHOM BHJE.

5. Boinosinure peficteue 32 M 13 cm — 12 am 5 em. OTBer 3anu-
LLIKTE B MeTpax.

6. Haiinute 3HaueHue BbipaXkeHust 5% + (12,17 — 25,82) : 3.

7. las naiku HM3OesHiA M3 XKECTH NMPHMEHSIOT CIVIaB 0JIOBa M
CBHHLA B OTHOWIEHHH 5 : 2. CKOJIbKO HaJ0 B3SiTb CBHHLIA, €CJIH
BeChb crJjiaB GyieT BeCHTb 294 r?

8. Haiinure unciio, ecaim 15% srtoro uncaa pasubl 195.

Bapuanrt 4

1. Bemnoanure neficteus (—2,81) + 12,009 — (—5,4).

2. Hatigure 3HaueHue Boipaxkenust |—8,72| : 0,08 + 1%.

V72 + /18
By

3. Boiukcaiure
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4. Buinosnute nesienne 108,8 : 0,00064. B oTBeTe 3anuiinTe ync-
JIO B CTaHJAPTHOM BHJE.

5. Boinoatute geiictBre 5 kr 200 r — 3 Kr 15 . OTBeT 3anuiiuTe
B KMJIOrpaMMax.

6. Haiinure 3HaueHue Bbipa)KeHHs 3% + (8,52 — 13,2) : 0,2.

7. Haiiaute Maccy MaJsiMHbI B IPKeMe BECOM D KT, €CJIH MacCOBble
JIOJIH SITOJl MaJIiHbI K CMOPOJMHbI B JDKEME COOTBETCTBEHHO OTHO-
cATCsl Kak 3 : 1.

8. KnneHt oTkpbin B 6aHKe cuéT u nosoxua 20 000 py6aeit. Kakas
cymma OyJieT y Hero Ha cuére yepe3 rof, €cju 6aHK HauyuCaseT
12% ronoBbix?

Bapunant 5

1. Beinosinute nefictBusi —2,86 — (—7,004) + (—4,144).

2. Haiinure 3Hauenue Bbipaxkenus —6,036 : | — 0,503| + 12%.

3. CKOJIBKO LieJIblX UHCeJl IPHHALIEKHT TPOMENYTKY

V/5; v/I50)?

4. Boinonuure ymHoxKeHHe 2300 - 1,1 1 B OTBETe 3aNULIKTE YHCIIO
B CTAHAAPTHOM BHIIE.

5. Boinoanure neiictBue 75 kr 300 T — 5 Kr 15 . OTBeT 3anuiuuTe
B KHJIOTpaMMax.

6. Haiinure 3HaueHKe BbipaXkeHHs 3% + (15,16 — 10,3) : 0,3.

7. B knacce 28 yueHHKOB, H3 HHX KOJIHYECTBO MaJIbUHKOB OTHO-
CUTCS K KOJIHUEeCTBY JeBoYek Kak 3 : 4. CKOJIbKO MaJIbuHKOB B
KJjacce?
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8. Haiigute, ckoMbKO cTpaHull B KHHre, ecau [letsa mpouxTan
30 cTpaHHuL, 4TO cocTaBJsieT 6% OT ux obliero ukca.

Bapuanr 6
1. Beinosinure nefictBua —5,64 — (—10,006) + 15,634.

2. Haiinute 3HaueHHe Bbipaxkenust |—12,004| : 30,01 + I—S%l.

/1 3 /28
3. Bolyucaure 1-6-3- BQ.

4. Boinosnute genenue 24 : 0,00012 1 B 0TBeTe 3aMMUILUTE YHCIIO
B CTAaHJAPTHOM BHIE.

5. Buinosauute aeiicteue 15 muH 30 ¢ + 2 MuH 45 ¢. OTBeT 3anu-

\

LLIHTE B MHHYTAaX.

6. Haiinure 3HaueHHe BbIpa’KeHHSA 2% + (10,31 —5,21) : 0,3.

7. B xop3uHe 6b10 18 516/10K ABYX BUAOB: KPaCHbIX H 3€/IEHBIX.
KosnyecTBO KpacHbIX 160K OTHOCHTCS K KOJIHUECTBY 3€JIEHBIX
16JI0K KaK 4 : 5 CooTBeTCTBeHHO. HalauTre KoauyecTBO KpacHbIX
s10J10K.

8. B 1oBesMpHOM H3J€eJIHH ComepXKaHue 30J10Ta cocTaBsieT 75%
oT obLued macchl u3genusi. Haiaure, cKoIbKO rpaMMoB 30J10Ta
COJIEPXKHUTCS B U3JIEJIUH, €CJIM ero obuias Mmacca 4 T.
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@ Hemnozo nonesnoii ungpopmayuu

Anre6Gpanyeckoe BbipaXKeHHe — 3TO 3alHCb W3 YHMCE] M
OyKB, CO€AMHEHHBIX 3HaKaMH JEHCTBHH H CKOOKaMH.

[TpuBeném npumepnbl asre6panyeckux BbIparkeHHH:

3(a+b);, Tz+1;, y; 2yz 2a+c‘
x

3HaueHHe BbipaXK€HHsI Mbl MOJlydaeM MpH 3aMeHe KaXI0H
OYKBbI HEKOTOPbIM YHCJIOM H BbITOJIHEHHH aﬂreépanqecknx aei-
CTBHH.

Hanpumep, Haliném 3HaueHue BbipaxkeHusi 7a — 3ab + 1 npu
a =4, b= 2. IloacTaBuB BMecTO 6YKB YKa3aHHble YHCJIA, MOJTY-
yimM7-4—-3-4-24+1=28-24+1=3.

CuharaeMble, HMeOLLIHE OJHHAKOBble GYKBEHHbIE MHOXHTEJIH,
Ha3bIBalOT NOXOOHBIMH.

Hanpumep, cnaraemble 3ab U —5ab fBASIOTCS MOAOOHBIMH.
Takoke siBasiioTcs Noao6HbIMU caaraeMole 4z ¥ 10z. A ciiaraembie
3z ¥ 3y noa0OHBIMH He ABJSAIOTCS.
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[1py ynpouileHHH BbipaxkeHHs1 cjieyeT HaXOdHTb CyMMbl MO-
JOGHBIX CJlaraembix, TO €CTb BbINOJNHATH NMpHBeleHHe Nox00-
HbIX CJlaraeMbliX.

8 3adauu c pewenuamu

1. ¥npocTture BbipaxkeHue Szy + = + y — 22y — 3zy U HaAauTe
ero 3HaueHue npu ¢ = 2 + V2, y=3-+2

Pewenue.

B ncxonHoM BbipaXkeHWH Hala€M W NOAUepKHEM Bce noao0-
Hbie ciaraemble: 5y +z+y—2xy—3zy. Haitném cymmy nonuépk-
HYTBIX cJlaraembix: Szy — 2xy — 3zy = (5 — 2 — 3)ay = Ozy = 0.
Takum o6pasoM, Szy + = + y — 22y — 3zy = = + y. [loa-
CTaBJIfAs BMECTO T W Y YKAa3aHHble B YCJOBUHM UHMC/A, MOJyYaeM
T+y=2+v2+3-2=5.

Omesem: 5.

2. YnpocTuTe BolpaxerHe 5a + 3v/7 — 4a — 41/7  Haiiaute ero
3HauyeHHe NpH a = 2 + /7.

Pewenue.

B ucxonHoM BbipaXkeHUH HaUNEM U MoaYepKHEM Bce noao6-
Hble caaraemble: 5a+3v/7—4a—4+/7. Hailném cymmy ciaraembix,
Mo/ UépPKHYTHIX OAHOH UepToii: ba —4a = a. Tenepb HalAEM CyMMy
cJlaraembix, MNOAUEPKHYTHIX ABYMS YEPTaMH: 3VT —4VT = =T
Takum obpasom, Sa + 3vV7 — 4a — 4V7 = a — V7. Tox-
CTaBJIsAsl BMECTO @ YKa3aHHOe B YCJOBMM YMCJO, MOJydyaem

o= Vi=2+VTi-VT=2

Omesem: 2.
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[paBusa pacKkpbiTHsi CKOGOK

@ Hemmnozo noaesnoii ungpopmayuu

e Ecusu nepen ckoGKaMH CTOMT 3HAK «+», TO MPH PACKPHITHH
cKOGOK BCe cJ1araeMble ocTaloTcst 6e3 H3MEHEHHI.
Hanpumep, 2a + (3b—c+4) =2a+3b—c+ 4.

e Ecui nepea ckoGKaMH CTOHT 3HAaK «—», TO MPH PACKPBITHH
CKOGOK Ka)K[0e cjlaraeMoe MeHSIeT 3HaK Ha TMPOTHBOMOJOX-
Hbii. Hanpumep, 4z — (y — 6z — 5) =4z —y + 62 + 5.

e Ecun nepen ckob6kamu (Mu nocJjie CKo60K) CTOUT MHOXKHUTEb,
TO MPH PaCKPLITHH CKOOOK KaXK0€ CJlaraeMoe YMHOXKaeTcs Ha
3TOT MHOXHUTedb. [1pu noacuére atux npousBeneHUid cjieny-
eT YUHTbIBAaThb KaK 3HaK MHOXKHUTEJNA 32 CKOOKAaMH, TaK H 3HAKH
cJlaraeMbix BHyTpH CKOOOK.

PaccmoTpum nBa npumepa:

(5a —b—8)-4c=>5a-4c+ (—b)-4c+ (—8) - dc =

= 20ac — 4bc — 32c;

223y —2+4+4) =(-2z)-3y+(—22) - (—2) + (—2z) -4 =
= —6zy + 2z2z — 8.

8 3adauu c pewenuamu
3. ¥npocture BoipaxkeHue (b — c) - 4a + 4ac u HaliauTe ero 3Ha-
YyeHHue Npu a = V2, b= 2V2, ¢ = 32.

Pewenue.

(b —c)-4a + 4dac = 4ba — 4ca + 4dac = 4ba. [log-
CTaBJisisl BMECTO a W b yKa3aHHble B YCJOBHH YHCJA, TMOJyyaem
dba =4-2v2-v2=4-2-2=16.

Omsem: 16.
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4. YnpocruTe BolpaxkeHue 3ac — a(c — 3b) — 3ab u HaliguTe ero
3HaueHHe pH a = /3, b= 53, ¢ = 3V3.
Pewenue.
3ac — a(c—3b) —3ab=3ac—a-c—a-(—3b) — 3ab =
= 3ac—ac+ 3ab— 3ab = 2ac. [loacTapsasis BMECTO a H € yKa3aH-
Hble B YCJIOBHH YHCJIa, ToNyyaeM 2ac = 2-v/3-3v/3 = 2.3-3 = 18.
Omsem: 18.

@ Hemnuozo noaesnod ungpopmayuu

Ecau Tpe6yercsi packpbiTb MpPOH3BeEeHHE, COCTOsiillee H3
HECKOJIbKHX CKOGOK, TO CKOOKH CJlelyeT pacKpbiBaTh NMooYepén-
Ho. Hanpumep:
(3a — 2b)(4z — 5y) = 3a(4z — 5y) — 2b(4z — 5y) =
=3a-4z +3a- (—5y) + (—2b) - 4z + (—2b) - (=by) =
= 12azx — 15ay — 8bzx + 10by.
B 3ToM npuMepe Mbl cCHauaJsia pacKpblH NepBble CKOOKH (3a—2b),
a 3aTeM BTOpble CKOOKH (4 —5y). Ho MoxHO 6bis1o cenaTh 1 no-
IpYroMy, HauaB C PacKpbITHsi BTOPbIX CKOGOK:
(3a — 2b)(4x — 5y) = (3a — 2b) - 4z + (3a — 2b) - (—bBy) =
= 3a -4z + (—2b) - 4z + 3a - (=5y) + (—2b) - (—5y) =
= 12ax — 8bx — 15ay + 10by.

88— 3adauu c pewenuamu
5. Ynpocrute Bhipaxenue (a — 6)(b+ 5) — ab+ 6b u HaiiauTe
ero sHaueHHe npHa = 7, b= 3 + 4/7.
Pewenue.
(a—6)(b+5)—ab+6b=a(b+5)—6(b+5)—ab+6b=
= ab+ 5a — 6b — 30 — ab + 6b = 5a — 30. [loacrasnssg a = 7,
noayyaemda —30=95-7-30=35-=30=5.
Omesem: 5.
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®opmyibl COKPaAULEHHOr0 YMHOXKEHUS

@ Hemnozo noaesnoii ungpopmayuu

Cueayet 3an0MHUTL TP OPMYJIbi COKPALLEHHOTO YMHOXKEHHSI.
e Ksaapar cymvint:  (a + b)% = a® + 2ab + V2.

; Kea:par pastocti:  (a — b)? = a® — 2ab + b%.

e Pasnoctb kBaapatos: a? —b* = (a — b)(a + b).

Hanpuwmep:

(20432 = (202 +2-20-3+ 3% =4 +12¢ + 9;
Bk —1)? = (3h)? = 2-3k + 1 =9k* — 6k + 1;
12— 25 =12 =52 = (+ = 5)(t +5).

8= 3adauu c pewenuamu

6. Cokpatute 1p0obis ﬁﬂ €r#E -1
Pewerue.
P42+l 24201417 (a4 1) et
T+l r+1 r+1
Omsem: 1 + 1.
a’? —9
7. Cokpatute 1pobb ,a # —3.
=+ <
Pewenue.
a?—9 _ a — 32 _ (a=3)(a+3) —a_3
a+3 a+3 a+3

Omesem: a — 3.
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Ilonycnmue 3HAYCHHA NEPEMECHHDIX

® Hemnozo noaesnoii unpopmayuu
e JlonycTHMbie 3HAYEHHS MIepeMeHHbLIX — 3TO 3HaYeHHsl, pHU
KOTOPbIX ajire6panyeckoe BbipaXKeHHe HMeeT CMbIC.

e Ecuiu B BbipaxkeHHH ecTb Apo6b, TO 3HaMeHaTedb 1po6u 10J1-
)KeH ObITb OTJHYEH OT HYJS.

Hanpumep, nis BbipaxkeHus JONYCTUMbIMH  SIBJISI-

IOTCSl 3HAYEHMsI TePEMEHHbIX, YIOBJETBOPSIOIUIHE YCJIOBHIO
a—2#0,T0ecTb a # 2.

e Ecau B anre6panueckoM BbipaKeHHH €CTb KBaApPaTHLIH KO-
peHb, TO NOAKOPEHHOE BblpaXKeHHe J0/KHO ObiTb HEOTPH~
LLaTeJbHO.

Hanpumep, nisi BbipaskeHHst /Yy + 3 AONYCTHMbIMH sIBJIsi-
IOTCA 3HauyeHHsl MePEeMEHHBIX, YAOBJETBOPAIOLIHE YCJIOBHIO
y+32=20,Toectby = —3.

8—r 3adauu c pewenuamu
8. Haiinute nonycTiMbie 3HaueHHs1 nepeMeHHOH b B BbIpaXKeHHH
b
b—5

Pewenue.

BoipaxkeHHe nox KOpHEM NOKHO ObITh HEOTpHLATE/bHbIM,
nostomy b —5 > 0, b > 5. KpoMe Toro, 3HameHaTesb AOJKEH
6bITb OT/IMYEH OT HyAs, 103ToMy Vb —5#0, b—5#0, b # 5.
Takum 06pa3om, OJHOBPEMEHHO AOJXKHO BbIMOJHATLCA b = 5 H
b # 5, cnemoBatesibHO, b > 5.

Omsem: b > 5.
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9. Haiigute KOJIMUECTBO LIEIbIX YHCEJ], BXOAALIHX B 006J1aCTh J0-

. o 3—vV10—z
MyCTUMBIX 3HAUEHHUH MEPEMEHHOMN T B BbIPaXKeHUH —————3—
Pewenue.
1-t cnocob.

B uncnurene noa kopHeM cTOUT BbipakeHue 10 — x, no3Tomy
10 —z > 0, z < 10. B 3HameHaresie o KOpHEM CTOHT Bblpaxe-
HHe T — 3, mo3ToMy = — 3 = 0. Kpome Toro, 3HamMeHareJib I0JIKeH
ObITb OTJIHYEH OT HYJI51, TO3TOMY 10CJIeJHEE HEPABEHCTBO L0JIXKHO
ObITb CTpOrUM: £ — 3 > 0, z > 3. Mbl HawH 06J1aCTb AOMYCTH-
MbIX 3HaueHHi: 3 < z < 10. B Heé BxoasT uenble uncaa 4, 5, 6, 7,
8,9, 10 — Bcero 7 uuced.

2-i cnocob.

[Tokaxkem 3amnuchb pellueHus, eCyaiu paCCy>KIACHHA BbINOJHATDb

YCTHO.
10—2 >0, < 10,

’ ¢ HepaBenctBo 3 < z < 10

r—3>0; >3
HMeeT 7 LeJibix pelieHui: 4, 5, 6, 7, 8, 9, 10.

Omsem: 7.

Anre6panueckue apoGu

@ Hemnoezo noaesnoii ungpopmayuu

Aare6panyeckas Apo6b — 3T0 ApoO6b, B UKCJHUTENIE H 3HA-
MeHaTeJsie KOTOPO# CTOAT ajireGpanuecKHe BbipaXkeHusi. Bee neii-
CTBHSA C ajre6paHyecKMMH APOGSIMH MPOU3BOASTCS MO TEM XKe
paBUJ/aM, YTO U C YHCJIOBBIMH JPOGSMH.
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8—r 3adauu c pewenuamu

1 1 ._m
10. ¥YnpocTHTe BblpaXkeHue (m —n T T n) S —

5
Pewenue. ,

( 1 n 1 ) m _m4nt+m-—-—n m
m-—n_ m+n/ " m2_n2  (m—n)(m+n) m

2_p2

2m__ m?—n? _ 2m-(m* —n?)
m? — n? m (m?-n?)-m

Omsem: 2.

= 2,

CreneHb C UeabIM MOKa3aTeJaem

@ Hemnozo nonesnoii ungpopmayuu
Ilycth n — HarypasibHoe yucso. Toraa no onpeseseHuio
a®"= g-a-....qa .

h—\f_-/
n MHOMCUmMeneil

Hanpumep, 5 =5-5-5-5 = 625; (=3)2 = (=3)-(-3) =9,
(223 =(-2)-(-2)(-2)=-8; 7'=7, 08|=0-0-...-0=0.
[lyctbn =0, a # 0, Torpa a® = 1.
Hanpumep, 5° = 1, (—-45)° =1, (0,7)° = 1.
3anuch 0° cunTaercs He HMeloILel CMBICA.
[1ycTb n — HarypasbHoe unco, a # 0, Toraa

w1
a =—n
a
1 1 1
Hanpumep, 473 = = = = =
pHMep £ 144 64
1 1
—2) = ==
(=2) (—2)* 16

3anuch 0~ cyuTaeTCs He HMelolL el CMbICaa.
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CBO#CTBa CTENEHH C L|eJIbIM NOKa3aTeqem:

Py aman — am-&-n;

o (ab)” = a™b™,

(@ =am
(%)_n = (g)n, ecad a # 0 u b#0.

88— 3adauuc petaenuﬂ.ud
11. ¥YnpocTuTte BoipaxeHnue (2a)~° - (4a)°.
Pewenue.

(za)—s . (40,)5 — 2—5 . a—5 . 45 . as _ _213 . 45 . a—5+5 —

=(%)s.ao=25.1=2.2-2-2-2=32.

Omsem: 32.

60a= - a3

a-—2

12. ¥YnpocTtHTe BhipaxceHHe H HaH[HuTe ero 3HaueHHe

MpH a = 13.

Pewenue.
60a=6 - a3

—— = 60270302 = 600! = % Mpu a = 15 no-

a a

60 60
JqyyaeM — = — =
a 15

Omsem: 4.

4.
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N L
13. ¥YnpocTuTe BblpaxeHue (§> : (—) Y HalauTe ero 3Ha-

yeHue npu z = 21.

Pewerue.

B3 @O - @

= (§>g2 = (1)2 [Tpu 2 = 21 nosyuaem (—1)2 =T7% = 49.

z 3 3
Omsem: 49.
ToxaecrBa

® Hemnozo noaesnoti ungpopmayuu
ToxaecTBo — paBeHCTBO, CNpaBeIMBOE TIPH JMOObLIX 101y -
CTUMbIX 3HaYEHHUAX BXOJALLMX B HErO MEPEMEHHDIX.
Hanpumep, ToxKaeCTBaMHU ABJSIOTCS PABEHCTBA
a+b 1
a®+2ab+b0>  a+b
C TOX1eCTBOM MOXKHO BBIMIOJIHATL PABHOCHJbHbIE Npeobpa-

?—4=(z+2)(x—2);

30BaHHA: MPUOABJATh HJIM OTHUMATh OJHO U TO XK€ YMCJO (MU
BbIpaKeHne) K 00eUM 4acTsIM, YMHOXKATb WK AeHUTh 006€ 4acTH
Ha OJIHO W TO XK€ HEHYJIEBOE UUCJI0 ( HJH BbipaxKeHue).
Hanpumep, u3 dopmyJibl riowanu napaJjiejorpamma S = ah
(rae a — ocHoBaHHe, h — BLICOTA) MOYKHO BbIPa3uThb BLICOTY A,

S

pas3aeJiiB o0e yacTH paBe€HCTBA Ha IJIMHY OCHOBAHHUA a. h==.
. a

nyCTb BeJIMUHHbI B 06EUX YacTsx PaBE€HCTBA HEOTpHUATEJL -

Hol. Torna paBHOCHJIbHBIMM OyayT euié aBa npeoGpa3oBaHMs:
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BO3Be/leHHe B KBajpaT o0elx yacTed paBEHCTBA M M3BJleYeHHE
KBaJlpaTHOrO KOPH$ U3 00enX 4acTel paBeHCTBa.
Hanpumep, 3 dopmyabl nowany kpaapata S = a2 MOXHO
BLIPA3HTb AVIMHY a ero CTOPOHB: V'S = v/a2, otkyna a = /S.
[1pn npumMeHeHUH paBHOCHJIbHBIX MPeoOpa3oBaHUH K TOXKIe-
CTBEHHOMY PaBEHCTBY Mbl CHOBA MOJIy4aeM TOXKAECTBEHHOE pa-
BEHCTBO.

8 3adauu c pewenuamu
14. OnpenenuTe, KaKoe U3 NPUBENEHHDBIX HHXKE BbIPAXKEHHH TOX-
JIeCTBEHHO PaBHO BblpaxkeHuio (a — b)(2 — ¢).

1) (b - a)(c—2) 2) 2-c)(b—a)
3) (¢ —2)(b—a) ~4) —(a+b)(2+¢)
Pewenue.

Onpenenum, Kakne W3 yKa3aHHbIX BbIPaxKeHHH MOXKHO MPeos-
pa3oBath K Buay (a — b)(2 — ¢).

1) =(b-a)(c-2)=(a—b)(c—2) #(a-b)(2-0);

2) 2=c)lb-a)=(b-0a)2-c)# (a-b)(2-0);
3) (c=2)(b-a)=(2—-c)la—b)=(a—b)(2-c);
4) —(a+b)2+c)=(-a-b)2+¢c)# (a—b)(2-2c).

Takum o6pasom, ToabKO BbipaxeHune Ne3 TOXX1eCTBEHHO paB-
HO BbipaxkeHHto (a — b)(2 — ¢).

Omesem: 3.
15. I'lyTb, npoiiaeHHbIH TeOM MPH CBOGOAHOM MafE€HUH, BbIYKC-

gt?

JseTcs no gopmyJie s = 5 Bripasure 13 3toi hopmyJibl Bpe-

Mo t.
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Pewenue.

YMHOXKHB 06e YacTy JaHHOTO PaBEHCTBA Ha 2 U pa3/e/uB Ha

2s . .
g, nonyuum == = t2, J[lasiee 13B/1€4éM U3 06EUX YacTeil paBeHCTBa
g

KBaJpPaTHbIH KOPEeHb, MOJYUUM t = 2—;—
Omsem: t = 4|25,
g
16. Y3 dopmyabl niotaau tpaneuuu S = 2 _2|_ b. h Bbipasute

JUTHHY OCHOBAHHUS a.
Pewenue.

YMHOXKHB 06e yaCTH JaHHOTO paBeHCTBA Ha 2 W pa3ielHB

25 o
Ha h, NIOJIyYuM 5 = a + b. Jlanee BbluTeM b U3 06eHx yacTen

25
paBeHCTBA, NMOJYYUM @ = 5 b.

Omsem: a = % —b.

® Bapuanmet daa camocmoamenvnozo pewenusn

Bapuanr 1

’

1. ¥npoctute Bblpaxkenue 1 + (a + 3)(b — 2) + 2a — 3b u HaliguTe
ero 3HaueHue fnpH a = /32, b = /2.

4a%c8

8ac®

2. Cokparure 1po6b
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3. Haiiaure jo1nyctumble 3HaueHtst nepeMeHHON &' B BbIpaXKeHUH

4. YnpocTHTe BbipaXkeHHe 1 +
x 21y
1

npnx:\@Jrl. 'U:Z

xr—2y

H HaWAuTe ero 3HaueHue

5. YKaKuTe Bblpaxkenne, TOXKIECTBEHHO PABHOE BbIPAXKEHUIO
(0 — 3y)(2a + b).

1) (By — x)(2a + b) 2) By —7)(—2a+b)
3) (z — 3y)(b+ 2a) 1) (x = 3y)(2a — b)
. a+b
6. M3 dopmyJibl njioutaan tpaneuuu S = — Iv BbIpa3uTe Bbl-

coty h.

7. V13 popmyabl niouiaaun kpyra S = %Fd? BbIpa3uTe AMameTp d.

Bapuanr 2

1. YupocTute Bbipaxkenue b2 — 4b + 4 — (4 — b?) u naiaure ero
3Hayenue npu b = /3 + 1.

5n*m?

2

2. Cokpatute 1pobb — 5
25m me

m? — 1 5
HUMeeT CMbIC !

3. [1pu KaK1x 3HAUCHUSIX M BbIpaXKeHHe
m —

2ab 2) . ((1»2 + b?)

4. YpoCTHUTE BbiParKeHHUE (1 -
P P a?+b
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5. YKaxKHTe BbipaXKeHHe, TOXKAECTBEHHO PAaBHOE BhIPAXKEHHIO

:2—_24 npH a # 2.

1 2)—.3)1 4)1
2—a 2 a+2 a—2

1)

6. 13 dopmyasl nuowtagu pomba S = %dldg Bbipa3uTe AWaro-

HaJb d;.

. my?
7. Y3 dopmysbl KHHeTHYeCKO#H 3HepruH E = - BbipasuTe

CKOPOCTb .

Bapuant 3

1. Ynpoctute Boipaxenue b2 — by/5 + 9 — (9 + b?) u Haiinute ero
3HauenHe npu b = /20.

27a3h?
2. Cokpatute npo6b o
P P 3ab?

3. Haiingute nonycTHMble 3HaueHUs NepeMeHHOl T B BbIPaXKeHHH

vz —4.
2 .2
4. YnpocTHTe BblpaXKeHHe 9—:8—3-*_1 + 2zy.

5. YkaxuTte Bblpa)KeHHe, TOXAECTBEHHO PaBHOE BbIPaXEHHIO
(z — 2y)(5a — 7b).

1) (z — 2)(5a + 7b) 2) (2y — )(7b — 5a)
3) (x — 2y)(7b — 5a) 4) (x — 2y)(5b — Ta)

6. U3 popmyiini = 2R BupasuTe a.

sin
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7. U3 hopmyJinl 3akona [xoyas-Jlenua @ = IRt Bblpasute CH-
Jry ToKa I.

Bapuanr 4

2

1. Ynpoctute BoipaxkeHue (a — b)(b + a) — a” n HaliauTe ero

3HaueHue ipu a = 1 + /7, b= V/11.

12y76°
4(yb*)"

3. Haiinute nonyctrMble 3HaueHHsl MepeMeHHON T B BbIPaXKeHHH

2. Cokpature 1pobb

2 4 12
4. YnpocTuTe BbipaXKeHHe (a +b + 2b) = Z b U HaWAUTE ero
a

3HayeHHe Npu b =

N | O

1
,a==.
4
5. YkaxuTe Bbipa)KeHHe, TOXIECTBEHHO DPaBHOE BbIpaXKEHHIO
64 — a.
1) (8—a)(8+a) 2) (a+8)(a—28)
3) (a+32)(a —32) 4) (32 —a)(32+a)
6. 13 dopmysibl miolanu TpeyrojbHuka S = %a - b - sin LC BbI-
pasure sin ZC'.
7. 113 dhopmy.ibl eproaa kose6aHuii MaTEMaTHYECKOTO MasiTHUKA

T=2rm é BbIpa3uTe JJIMHY MasiTHUKA [.
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BapunaHt b .

1. Ynpoctute Boipaxenue (z + y)z — 2 — 2zy U HalIuTe ero
3HaueHHe p = = /12, y = /3.

8a3ab®

12a%b®

3. Haiinure fonycTHMble 3HaUeHHs IEPEMEHHOI @ B BbIPAXKeHHH

V3 —a.

4. YnpocTture BblpaxkeHue (1 -

2. Cokpature 1pobb

4a
a’+4

) - (a? + 4) v HailauTe ero

3HauyeHHe pH a = 2 — v/11.

5. YKaxuTe BbIpaKeHHe, TOXKIECTBEHHO DPABHOE BbIPAXKEHHIO
2¢ — 7

5—3z

2z -7 2)7—2.’13 3)7—293 1) 2c — 7
5+ 3z 5+ 3x 3z -5 3z —5
6. U3 popmyJibl fikHbl OKPYXKHOCTH [ = 27 R BbIpasuTe IJIHHY
paauyca R.

1)

7. Bbipa3uTe paguyc r BHYTpEHHeH OKPYXXHOCTH H3 (popmyJibl
nJowany koabla S = w(R? — r?).

Bapuant 6

1. ¥npocrure Boipaxenue z2 + £v/10 — 25 — (22 — 25) 1 HalixuTe
€ro 3HaueHue npH z = v/40.

122392

2. Coxkparure Apo6b (229)°°
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3. Haiinute 1onycTHMble 3HaueHHs IePEMEHHON Z B BBIPaXKEHHH
1
VI+5s

4. YnipocTHTe BbipaXKeHHe

(a® + 8ab + 16b°)
a+ 4b
€ro 3HaueHue npH a = V37, b = /2.

5. Ykaxkure BbipakeHUe, TOXKIECTBEHHO paBHOE BLIPAXKEHHIO
9 -5z
2z — 3
1) 5T — 9 2)9+5x 3) _9+5z 4)_533—-9
3—-2x 2r + 3 2z + 3 3—2z
6. 13 dopmy.ibl naBnieHus cTos6a XKUAKOCTH p = pgh BbIpa3uTe
MJIOTHOCTb XKHAKOCTH p.

- (a — 4b) u HaliguTe

7. Y3 dopmyaibl nepBoii KOCMUYECKOH CKOPOCTH v = +/gR Bbi-
pasute paauyc 3emiH R.
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@ Hemnoezo nonesnoii ungpopmayuu

YpaBHeHHe — 3TO PaBEHCTBO, CojeprKaliee HEH3BECTHOE,
3HaueHHe KOTOPOro Hal0 HAWUTH.

KopeHb ypaBHeHHss — 5TO0 3HauelHe HeH3BECTHOMH, NPH KO-
TOPOM JIaHHO€ ypaBHeHHe 06PaLLacTCsl B BEPHOE PaBeHCTBO.

PewnTb ypaBHeHHe — 3TO 3HAUWUT HAUTH BCe €r0 KOPHH HJH
Jl0Ka3aTb, UTO IAHHOC YPABHEHHE KOPHEeH He HMeeT.

Tak, ypaBHeHHe 3 - x = 6 WMecCT KOpeHb & = 2, NOCKOJILKY
3 -2 = 6 — BepHOe PaBEHCTBO, NPHUYEM APYrHX KOpPHEH HeT.

OcHoBHble NpaBUaa, C MOMOLILIO KOTOPbIX MOXXHO PellnTb
ypaBHEHHeE:

® K 00eUM YacTsAM ¥yPABHEHHUS MOXKHO NMPUOABJIATb OJIHO H TO XKe
UHCJIO UJIH BbIparKeHHe;

e 13 00eux yacTeH ypaBHEHHS] MOXKHO BbIYMTATb OAHO W TO XKe
YUCJIO WJIH BbIPAXKEHHUE,;

® MOXKHO MEPEHOCHTb CJjaracMoe M3 OIAHOKH YaCTH ypaBHEHUS B
APYryto, TIPH 3TOM JAHHOe cJjlaraeMoe MEHsSleT CBOH 3HakK Ha
NPOTUBOMNOJIOXKHbIH;
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e 06e YaCTH ypaBHEHHsI MOXKHO YMHOXKHTb WJIH PA3IE/NHTb HA Of1-
HO H TO XK€ YHCJIO, He PABHOE HYJIIO.

88— 3adauu c pewenuamu

1. Peluute ypaBhenue 4 - (z + 5) = —16.
Pewenue.
Pasnennm o6e uacTu ypaBHeHus Ha 4.

z+5=-16:4,
T+ 9= —4,
r=—4-05,
r=-9.

Omsem: —9.
2. Pewunre ypaBHenue 6x — 12 = 5x + 4.

Pewenue.

[lepenecém 5z u3 npaBoi yacTu B JIeBYiO, H3MEHHB 3HAK Ha
[POTUBONOJIOXKHbBIN:

6 — 5z — 12 =4,

r—12 =4

[Tepenecém (—12) u3 seBO¥ YaCTH ypaBHEHHsI B NPaBYIO, H3-
MEHHB 3HAK Ha MMPOTUBOIOJIOXHBIH:

z=4+12,

z = 16.

Omsem: 16.
z+7  2x—-3

==

3. Pelunte ypaBHeHue

Pewerue.
B BepHO#1 nponopuyd npousBefeHHe KpalHUX UJIeHOB PaBHO
NPOU3BEAEHUIO CPEHHX, MOITOMY
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5(z +7) = 3(2z — 3),
5t +'35 = 6z — 9,

5 — 6x = —35 -9,
—x = —44,

T =44.

Omsem: 44.

@ Hemmnozo noaesnoii ungpopmayuu
PaBeHcTBO Npou3BeeHus Hymio. [IpousBeneHye paBHO HyJIIo,
ec/u

e x0Ts Obl OfIMH U3 COMHOXXHTEJNeH paBeH HyJIIo;

@ BC€ Ipyrve MHOXHUTEJIH IPpU 3TOM UMEIOT CMBICJI.

Hanpumep, npoussenenue (z—3)2- PaBHO HYJIIO TOJIbKO

z—3

npu z = 0, T. K. IpH T = 3 MHO>KHUTEJIb He UMeeT CMbICJaa.

z—3
4. Haiinure KopHH ypaBtenusi (x — 7)(z + 8) = 0.
Pewenue.
(x —T)(x+8) =0,
z—7=0 wm z+8=0,
Ty = 7, T = -8.
Omeem: —8; 7. |
5. HaiinuTe KopHH ypaBHeHus vz — 8(z + 11) = 0.
Pewenue.
vz —8(z+11) =0.
VZ—-8=0 um z+11=0,
r—8=0, To = —11.
1 =8,
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[pu T3 = —11 MHOXHTeNb /T — 8 He HMeeT CMbIC/a, TaK
KaK MNojikopeHHoe BbipaxkeHne —11 — 8 = —19 < 0. [Tostomy
3a/laHHOE YPaBHEHHe HMeeT OJIUH KOpeHb T = 8.

Omsem: 8.

YpaBHeHHUS JMHEHHbIE H CBOASALLHECH K JIMHEHHBIM

JluHeiHble ypaBHeHUs] — 3TO ypaBHeHHsl BUIa ax = b, rae
Z — HeH3BecTHoe, a U b — 3ajaHHble yncaa.

e eciMm a = 0 v b # 0, To ypaBHeHue umeer BUA 0 - = = b,
peLleHH: HeT

e ey a =0 u b =0, ToypaBHeHHe umeetr BUa 0 -z = 0,
x — Ji1o60e YU

e ecau a # 0 u b — s060e YKCJI0, TO I1eHM 06€e YacTH ypaBHe-
b

HHA Ha a, HaXoasl HEU3BECTHOE. T = —
a

88— 3adauu c pewenuamu
6. Hatinure kopeHb ypaBHeHus1 —7x = 35.
Pewenue.
Paspennm o6e yacTu ypaBHeHHs Ha KOIP@HUUHEHT NPH HEU3-
BECTHOM (—T).
x=35:(-T),
T = —J.
Omsem: —5.
7. Pewiute ypaBHenue 7x = 28 + 3z.
Pewenue.
[lepenecéMm 3z B JIeByIO 4aCTb H NPUBEAEM MOLOGHbIE:
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Tz — 3z = 28,
4z = 28,
z=28:4,
z=1T.
Omsem: 7.

8. Pewnite ypaBHeHue —27z + 36 = 3 - (56 — 9z).
Pewenue.
—27x + 36 = 3 - (56 — 9z),
—27z + 36 = 168 — 27z,
—27z + 27z = 168 — 36,
0z = 132, KopHeil Her.
Omeem: xopHeH Her.
9. Peunre ypaBHenue (6 — z) + (12 —z) — (3 — 2z) = 15.
Pewerue.
Packpoem cko6ku:
6—z+12—z—-3+2z=15.
[TpuBeném nonoGHbie caaraeMbie:
(-1-1+2)z+(6+12-3) =15,
0z + 15 = 15,
0z = 15 — 15,
0z = 0, x — a1060e yncHo.
Omeem: z — mo6oe YUCJIO.
10. Peuiute ypaBHeHHe

z+3 2z +1 —
4 3

—=35.
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Pewerue.
YMHOXXHM 06€e 4acTH ypaBHEHHs Ha HAHMEHbLUHHA OOLLHH 3Ha-

MeHaTeJb 1pobe z+3 H 2z+1

, TO ecTb Ha 12.

3
z+3 2x+1) _ _
12-( i )_12 (=5),
12.x+3_12.2x;—1:_60’

3-(x+3)—4-(2x+1) = —60,
3r+9—8x—4=-60,

3z — 8z = —60 -9 + 4,
-5 = —63,

T =13.

Omesem: 13.

KBaapatHbie ypaBHeHHS

@ Hemnozo noaesnoii ungpopmayuu

KBaapatHble ypaBHeHUst — 3TO ypaBHEHHS BH/a
az? + bx + ¢ = 0, rie £ — nepemeHHas, a, b ¥ ¢ — HEKOTOpbIE
yhcaa, npuuém a # 0.

HenonHble kBagpaTHble ypaBHeHUs — KBajJpaTHble ypaB-
HeHHsl, B KOTOpbIX b = 0 u/uim ¢ = 0. Peluenye HenoJHbIX
KBaJpaTHbIX ypaBHEHHH PACCMOTPHM Ha NpUMepax.

8 3adauu c pewenuamu
11. Pewnte ypaBHenre 4x2 + z = 0.
Pewerue.
B s1eBoii yacTu BbiHECEM OOLLMIH MHOXKHTE/b & 32 CKOOKHU:
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z(dx +1) =0,
z=0, wam 4r+1=0,
4r = -1,
z = —0,25.
T =0; To = —0,25 — KOpPHH UCXOLHOr0 ypaBHEHHUS.

Omesem: 0; —0,25.
12. Peunte ypaBHenue 3z2 = 81.

Pewenue.

z? =27,

T2 = V27,

71 = —3V3, 72 = 3V3.

Omsem: —3v/3, 3v/3.
13. Peiuvte ypaBHenne 5z2 — 20 = 0.

Pewenue.

1-ii cnocob. , »

Pasnennm oGe yacTd ypaBHeHHst Ha 5, noayunm z2 — 4 = 0.
3ameuaeM, UTO B JIeBOH YAaCTH ypaBHEHHS] CTOMT Pa3HOCTb KBaJ-
paToB, MO3TOMY YpaBHEHHE MOXKHO MepenucaTh B BU/E

2 —22=0,

(x+2)(x—2) =0,

z+2=0 wm z-2=0,

T = —2, To = 2.

2-1ii cnocob.

522 = 20,

22 =20:5,

z? =4,

12 = i\/‘_l,
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T2 = +2.
Omesem: —2; 2.
14. Pewuute ypasHenue 3z2 + 8 = 0.

Pewerue.
322 +8 =0,

KBagpar uucsia He MOXeT ObiThb OTPHLIATENIbHBIM, [O3TOMY
JaHHOe ypaBHEHHE KOPHEH He HMeeT.

Omesem: KopHeii HeT.
15. Peunte ypaBuenue —1,7z2 = 0.
Pewenue.

Pasnenum o6e yacTi ypaBHeHHsl Ha —1,7, TOJIyYHM ypaBHEHHE
z? = 0. Ero KopHeMm siB/IfieTCS TOJBKO uKcd1o 0.

Omsem: 0.

Pewenue kBagpaTHbIX ypaBHEeHH# 001ero BUAA

@ Hemnozo nonesnoii ungpopmayuu

PaccmoTtpum kBaapatHoe ypaBHeHHe 0OLLEro BHAa, TO €CTb
az® + bz + ¢ = 0, rae a # 0. Takue ypaBHeHHs peLaeM Mo aJro-
pUTMY:
® HAWTH JUCKPHMMHHaHT D, BblukcjasieMblii 1o dopmyse

D = b? — 4ac; '

® 110 3HAKy IHCKPHMHHAHTA ONpeNeNUTh YHCJI0 KOPHEH ypaBHe-
HUSI:
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— ecad D < 0, To ypaBHeHHe KOpHel He HUMeeT (UTO yxe
MOXXHO NUCaTh B OTBET, aJ/ibHEHLLIHe BbIUYUCJIEHHS He Tpe-
6yloTcs);

b
— ecyu D = 0, To ypaBHeHHe UMeET OJIMH KOPEHb T = —2—;
a

— ecau D > 0, To ypaBHeHHe HMeeT 1Ba KOPHS:

xl,2 = M’ TO €CThb
2a
-b—-+vD -b++vD
n=—7 " o= —F{—" .
2a 2a

® HAaWTH KOPHH;
® 3anucaTb OTBeET.

8—r 3adauu c pewenuamu

16. Pewnre ypaBuenue 6z% — 13z +2 = 0.
Pewenue.
a=6 |Bbuxcanm auckpumunant D = b% — dac.
b= —13|D = (-13)2—4.2.6 = 160 — 48 = 121, D > 0,
¢c=2 |N03TOMy HCXOHOE YpaBHEHHE HMEET 1Ba KOPHSI:

~bt VD

Ty = ————,

) 2a
13+ V121 13+11

b2 2.6 12 YA
13 —-11 1 13+ 11

T, = ==, Ty= = 2.

12 §) 12

Omesem: =; 2.

o R
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17. Pewute ypasuenue 922 — 6z + 1 = 0.

18.

Pewerue.
a=9 |Bbluncaum auckpumunaut D = b? — 4ac.

b=-6/D=(—6)2-4-1-9=36-36=0.D =0,
¢ =1 |N03TOMy HCXOJIHOE ypaBHEHHE UMeeT OIMH KOPEHb:

b
r=—-——,
2a
6 1
rT=—==.
29 3
1
Omesem: =.
3

Peuinre ypasnenune 3z — 4z + 3 = 0.

Pewerue.
a =3 |Bblukcaum auckpumunant D = b2 — dac.

b=-4|D=(-4)>-4-3-3=16-36=—20.D <0,
¢ =3 |MO03TOMY HCXOJLHOE ypaBHEHHE KOPHeH He HMeeT.

Omeem: KopHeli HeT.

[puBenéHHoe KBaipaTHOE YpaBHEHHE

@ Hemnozo noaesnoii ungpopmayuu

KBanpaTHoe ypaBHenne az® + bz + ¢ = 0 Ha3biBaeTcsi Npu-

BE€AEHHDbIM, eciii a = 1.

[yctb 22 + pr + ¢ = 0 — npHBeA&HHOe KBaJpaTHOE ypaB-

HeHHe, TIe p U ¢ — HeKoTopble uucaa. Ecan x1 ¥ zo— KOpHH
ypaBHEHHS, TO cripaBeiMBbl hopmy.ibl (Teopema Buerta)

Z1 + T2 = —p,

I T =4(q.
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8—= 3adauu c pewenuamu

19. W3BecTHo, uto ypaBHenue T2 + 9z — 10 = 0 uMeeT KOpHH.
Haiinure cymmy 1 npousBeneHre KOpHEH 3TOr0 ypaBHEHHUS.

Pewenue.

[To Teopeme Buerta

1+ Ty = —9,

z1 -9 = —10. v

Omesem: —-9; —10.
20. CocTaBbTe KBafipaTHOe YpaBHEeHHE, KOPHAMH KOTOPOTro OblIH
Obl uucya 3 u —95.

Pewenrue.

[lo reopeme Buera

T+ 22 = —2,

Ii-To=—15.

Hanuuiem npuBengHHOe KBaJpaTHOE ypaBHEHHE, B KOTOPOM
BTOPOH KO3(PHLIHEHT p = 2, a CBOOOHBIH UJieH ¢ = —15:
2 +2x —15=0.

[To Teopeme, o6parHoii Teopeme Buera, uucna 3 1 —5 sBas-
I0TCS1 KOPHSIMH COCTABJIEHHOT'O YPABHEHHS.

Omsem: z*+2x — 15 = 0.

- HepaBeHncTBa

@ Hemnozo noaesnoii ungpopmayuu

JIMHeHbIM HePaBEHCTBOM Ha3bIBAETCSl HEPABEHCTBO BHIA
ar +b > 0unaaxr + b < 0, rae x — nepemeHHasi, a U b —
HEKOTOpble uncJa, npuuém a # 0.
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Ilns peineHus: HepaBeHcTBa ax + b > 0 cHauaJsa nepeHecém
caaraemoe b B npaByio uacTtb: az > —b. [lanee pasnenum oGe
yacTH HepaBeHCTBa Ha a. [1pH 3ToM c/iefyeT yuuThiBaTh 3HaK a:

® eCJIH a > O, TO NpH ACJE€HHHW HEPABEHCTBO COXPAHAET 3HAK:!

> —Q, TO €CThb T € (—9;—!—00);
a a

e ecava < 0, TO [1pyU A€JICHHH HEPABEHCTBO MEHSET 3HAK Ha I1po-

. b b
THBOMOJIOXKHBIK. T < ——, TOECTb X € | —00; —— .
a a

AnasioruyHo peluaercst HepaBeHCTBO ax + b < 0.

88— 3adauu c pewenuamu
21. Pewute HepaBeHCTBO S5 — 3 < Tx — 17.
Pewenue.

[lepeHecém B neByio uacTh Bce caaraeMbie, ComepKalluye ne-
PEMEHHYIO, a B NPaByl0 — CBOOOJIHbIE UJIEHBI:

or —Tr < 3 — 17,
-2z < —14.

Paspnennm oGe yactu Ha (—2), 3HaK HepaBeHCTBA MpPH 3TOM
M3MEHHTCS Ha MPOTHBOMNOJIOXKHbI:

x > 7 (cM. puc. D).

LTI

7
Puc. 5.

Omsem: (7;400).
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@ Hemnozo nonesnoii ungpopmayuu

KBagpaTHoe HepaBeHCTBO — 3TO HEPABEHCTBO BHJA
az? + bz + ¢ > 0 unv az? + bz + ¢ < 0, TIe T — nepeMeHHas, a,
b u ¢ — HeKOoTOpble YUCa, NpHuYéM a # 0.

[TokakeM pelieHHe KBaipaTHbIX HEPABEHCTB Ha MPUMepax.

8= 3adauu c pewenuamu
22. Pelunte HepaBeHcTBO 222 + 117 — 6 > 0.
Pewerue.

1. Pewunm ypasHenue 222 + 11z — 6 = 0.

a=2 |D=05b*-4ac.
b=11 D=112—4-2-(—6)=121+48=169,D>0,

—b+VD. —11++/169 —11413
c=—6|T12= —F/——— 212 = ; = ;
’ 2a ’ 2.2 4
xl=il§=_6;x2=ﬂil3=3=o,5,
4 4 4

2. Ipadukom dyHkumn y = 2z% + 11z — 6 siBasieTcst napa6oaa,
BETBH KOTOPOH HanpasJieHbl BBepX (a = 2 > 0). [Tapa6onaa nepe-
cekaet ocb Oz B IBYX TouKax, abcurcchl KoTopbix 0,5 H —6 (cM.
puc. 6).

Puc. 6.
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3. BbiBoa: naHHOe HepaBEHCTBO BHIMOJIHSAETCS, eCM T < —6 U
z > 0,5.

Omeem: (—oo; —6) U (0,5; 4+00).

ﬂoxameM, KaK MOXKHO 3alHChbiBaTh pelleHHe KBaApaTHOIO
HEPaBEHCTBA, €CJIH BHI rpad)uKa aHanu3upoBaTb YCTHO.

23. Peuiute HepaBencTso z2 — 11z + 24 < 0.
Pewenrue.

Pewinm ypasuenue 2 — 11z + 24 = 0.

p = —11 | Ilo Teopeme, o6paTHOI TeopeMe Buera, imeeM
q=24 T+ x9 =11,
Ty T = 24.
CaenoBartenbHo, 1 = 3, o = 8.

Puc. 7.

BbiBoa: naHHOE HEpaBEHCTBO BhINOJIHSIETCS, ecii 3 < = < 8
(cM. puc. 7).

Omsem: (3;8).

24. Pewunre HepaBeHcTBO —3x2 + 162 — 5 > 0. B oTBeTe ykaxuTe
HauOoJIbllee 11eJ10€ pellleHHe HePABEeHCTBA.
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Pewernue.

Pewunm ypaBHenue 3z2 — 16z + 5 = 0.
a=3 |D=10b—4ac.

b=—-16|D = (-16)2—-4-3-5 =196, D > 0.

bt VD, 16++/196 16+t 14,
C:5 Tig=—FT"T"",T12 = = ’
’ 2a ’ 2-3 6

Puc. 8.

= < z < 5 (cM. puc. 8). Haunbosbluee Liesioe pelleHHe Hepa-

BEHCTBA PaBHO 5.
Omeem: 5.

25. Peiuure HepaBenctso 2 — z + 5 > 0.
Pewenue.

Peiium ypasnenue 2 — z + 5 = 0.
a=1 |D =109 —dac.

b=-1|D=(-1)2-4-1-5=1-20=-19,D < 0.

QUL LI AL
X
Puc. 9.

YpaBHenue 22 — z + 5 = 0 KOpHe# He UMeeT, 3HAYHT, TpadHK
QyHkuMH y = z? — z + 5 He nepecekaer ock Oz (cM. puc. 9).
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YuutbiBas, uto a = 1 > 0, HepaBeHcTBO 2 — z + 5 > 0 BbINOJ-
HAieTCS MPH J1I060M 3HAUCHHUH T.

Omsgem: (—o0;00).

3ameTuM, 4TO eciH KO3(pdHUHEHT MpH T2 OTpHLATE/bHBbIM
(a < 0), To 06e yacTH HepaBEHCTBA MOXKHO YMHOXHTb Ha (—1),
M3MEeHHB 3HaK HepaBeHCTBA Ha MPOTHBOIIOJOXKHbIi, H TOr1a BETBH
napa6oJibl 6yAyT HanpasJieHbl BBEPX.

26. Pewunte HepaBenctBo —4z% + 122 — 9 > 0.
Pewenue.
—42? +122-9 >0 |-(-1)
4 - 12z +9<0.
Peuinm ypasuenue 4% — 122 + 9 = 0.

a=4 |D =10 - 4ac.
b=—12D=(—12)2—4-4-9=144—144==0,

c=9 x=——ll,o:=£=1,5.
2a 2.4
+\_/+
1,5 x
Puc. 10.

YuurbiBasi, uto @ = 4 > 0, HepaBeHcTBO 422 — 120 +9 < 0
BBIMOJIHSIETCS TOJIbKO NpH = 1,5 (cM. puc. 10).

Omsem: 1,5.
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[Tokaxem pellleHHe HepaBEeHCTB METOJOM HHTE PBAJIOB.
27. Pewunte HepaBeHcTBO 72 — 41 — 21 > 0.
Pewenue.

1) Pasnoxum sieBylo yacTh HepaBeHCTBa Ha MHoxHTenu. Jlis
3TOrO peluuM ypaBHeHue r2 — 4z —21 =0.z =Tuzxg = -3 —
KopHHU ypaBHeHusi. HepaBeHcTBo npuMer Buz (z + 3)(x — 7) > 0.

2) Hanecém uncsia —3 1 7 Ha psIMY10. YUHUTbIBasi, YTO HepaBeH-
CTBO HECTPOroe, 3aKPacHM TOUKH (CcM. puc. 11).

-3

x

¢

Puc. 11.

3) Tak kak @ = 1 > 0, TO Ha KpaiHeM NPaBOM MPOMEXYTKe
MOCTaBUM 3HAK «+>» (MOXKHO U3 JIIOOOT0 NPOMEXYTKA B3SITh YHC-
JIO Y MOJACTaBUTb B JIEBYIO YaCTb HEPAaBEHCTBA, HaNpuMep, ecJu
z = 10, noyuum 100 — 40 — 21 = 39 > 0) (cm. puc. 12).

+

-3

x

~J ¢

Puc. 12.

4) Tak kak MHOXHTeJH (x + 3) U (x — 7) B HEUETHOM CTeneHH (B
MEepBOi), TO Ha OCTAJIbHbIX TIPOMEXKYTKAX 3HAKH UepelyeM U pH-
cyeM «3MeHKy» (CcM. puc. 13).

\ /"":
A~ —7 x

Puc. 13.
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5) JleBast yacTb HepaBeHCTBa GoJibliie KM paBHa 0, 3HAUHT, Bbl-
JleJIsieM NPOMEXKYTKH CO 3HAKOM «+>» (CcM. puc. 14).

+® m+
N~ —_—7 X
Puc. 14.

6) Henaem BbiBom: < —3, 1 > 7.
Omesem: (—oo; —3] U [7; +00).

28. Pewunre HepaBenctso 722 — 12z + 5 < 0.
Pewenue.

22— 12 +5=0,z,=1,29 = % — KOPHH ypaBHEHHUSI.

7(x—1)(x—g) <07
(m—l)(x—g) < 0.
+ +
S 1 x
7
Puc. 15.

g <z < 1(cMm. puc. 15).

Omesem: (g, 1).

29. Peunre HepaBeHcTBO —22 — 82 + 9 > 0.
Pewenue.
YMHOXHM 06e yacTH HepaBeHCTBa Ha (—1).
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22 +8-9<0,
2 +8z—9=0,1; = 1,29 = —9 — KOPHH YpaBHEHHus.
(z+9)(z —1) <0.

+ +
—9 1 X
Puc. 16.
—9 < z < 1(cMm. puc. 16).
Omeem: (—9;1).

30. Peunre HepaBencTso z2 — 6z + 9 > 0.

Pewenue.

3aMeTHM, YTO J1eBasl 4acTb HepaBeHCTBA — MOJIHbIH KBaj-
pat, To ecTb 22 — 6z + 9 = (z — 3)2. HepaBencTtBo npumer Bua
(x — 3)2 > 0, oTcloaa peLeHHe TOr0 HEPABEHCTBA — JK0G0€E
UMCJI0, KpOME T = 3, TaK KaK HepaBeHCTBO CTPOroe.

3 X
Puc. 17.

x <3uz > 3(cM. puc. 17).
Omsem: (—o0;3) U (3;+00).

3r — 6

31. Pelite HepaBeHCTBO
r+4

=0

Pewenue.
Hyau uncanrens 3z — 6 =0, z = 2.
Hyau sHamenatensiz +4 =0,z = —4.
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M

—4 — 2 X
Puc. 18.

r < —4, x > 2(cMm. puc. 18).

Omsem: (—oo;—4) U [2;00).

® Bapuanmot daa camocmoamenvrozo peurenus

Bapwuanr 1

1. Haitnure kopeHb ypaBHenusi 2 — 3z = 4(1 — ).

2. Haiiaute kopeHb ypaBHeHust vz + 2(2z — 5) = 0. Ecau ux
HECKOJIbKO, TO B OTBETE YKAXKHUTE CyMMY KOPHEH.

3. Hafinure cymmy kopHe#i ypasuenus z2 — 2z — 15 = 0.

4. Pewunte HepaBeHCTBO 3(4 + 2x) > 24. B oTBeTe ykaxure Hau-
MeHbLUee Lesioe pellleHHe HepaBeHCTBa.

5. Pewinte HepaBeHcTBO 2(z — 4)(z + 5) < 0, B OTBeTe yKaxKuTe
JUTHHY [IPOMEXKYTKA, SIBJISOLLETOCS PELLIeHHeM JaHHOTO HepaBeH -
CTBa.

6. Pelunre HepaBeHCTBO 2?2 — 7z + 10 < 0, B oTBeTe YKaXKuTe
KOJIHYECTBO LIeJIOUHCJIEHHBIX PelleHHi HEpaBeHCTBA.

Bapuanr 2

1. Hafinute kopeHb ypaBHenus 7 — x = 2(1 — 3x).

2. Haiinure kopetb ypaBHenus vz + 4(5z — 10) = 0. Ecam nx
HECKOJIbKO, TO B OTBETe YKaXKHTe CYMMY KOPHeH.
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3. Haiigute cymmy KopHeii ypaBHenus 22 — 4z — 21 = 0.

4. Peiunre HepaBeHcTBo 14 + 4(3 — z) < —2(5 — z), B oTBeTe
YKa)XKHTe HauMeHbLlIee LIeJIoe pelleHHe HePaBeHCTBa.

5. Peiunte HepaBeHcTBO 3(z + 1)(4 — z) > 0, B oTBeTe yKaxuTe
HauboJblLee LieJloe pellieHHe HepaBeHCTBa.

6. Pewunte HepaBeHCTBO 2 + £ — 6 < 0, B OTBETE yKAXKHTE KOJH-
YeCTBO LIJIOYHCJIEHHBIX peLlieHHH HepaBeHCTBa.

Bapuant 3

1. Haiiaute kopeHb ypaBHeHusi 1 — 5z = 3(7 — x).

2. Haiipure KopeHb ypaBHeHusi v/x + 7(3z — 6) = 0. Ecau ux
HECKOJIbKO, TO B OTBETE YKaXKHTE CYMMY KOpPHeH.

3. Haiinute npounsseneHne KopHeit ypaBHeHusi z2 — 2z — 8 = 0.

4. Pewnte HepaBeHncTBo 6(2 — 3z) + 5 < 5(1 — 3z). B orBete
YKa)XKHTe HaHMeHbLiIee 11e/10€ peilleHHe HepaBeHCTBa.

5. Peinte HepaBeHCTBO 5(z — 6)(x + 7) < 0, B OTBeTe yKaxHTe
LJIHHY IPOMEXYTKa, ABJSIOLLErocsl pellieHHeM JaHHOTO HepaBeH-
CTBa.

. 6. Pewunre HepaBeHcTBo —322 + = + 2 > 0, B 0TBeTe yKaXKute
KOJIMYECTBO LIEJIOYHCJIEHHBIX pellieHHH HepaBeHCTBa.

BapuanTt 4

1. Haiiaure kopeHb ypaBHenusi 13z — 6 = 2(5 + 7z).

2. Haiinute kopeHb ypaBHeHHst 2z — 5(z — 1) = 0. Ecau ux
HECKOJIbKO, TO B OTBETE YKa)XKMTE CyMMY KOpHeil. '
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3. Haiinure npoussesenye kopHeii ypasHenusi 2z2 — 5z + 2 = 0.

4. Petuuite HepaBeHcTBO (z — 9)(3 — z) > 0, B OTBeTe yKaxKHTe
HauMeHbllee LeJioe pellleHHe HepaBeHCTBa.

5. Peuinte HepaBeHcTBO 4(5 — x)(4 + ) > 0, B OTBeTe yKaXkuTe
HauboJIbllIEee Lie/0e pellieHHe HepaBeHCTBa.

6. Pewunte nepaseHctBo 22 — 4 < 0, B OTBETE YKaXKHTE KOJIHUE-
CTBO LIeJIOYHUCJIEHHbIX PelleHHH HepaBeHCTBa.

Bapuaut b

1. Haiinure Kopenb ypaBHennsi 5 — 2z = 3(10 + z).

2. Haiinute kopetb ypaBHeHusi vz + 3(5z — 6) = 0. Ecau ux
HECKOJIbKO, TO B OTBETE YKaXKHUTe CyMMY KOPHEH.

3. Haiianre nponssenente KopHeli ypaBHenus 3x2 —13z+12 = 0.

4. Peuiute HepaBeHCTBO 3(x — 2) — 2 > 4 — x, B OTBETE YKaxXKuTe
HaWMeHblilee Lies1oe pellieHHe HePaBeHCTBA.

5. Peuuure HepaBenctBo (z + 7)(z — 5) < 0, B OTBeTe yKaxKuTe
AJMHY MPOMEXKYTKA, SAB/ASIOLLEroCs pellieHHeM JaHHOrO HepaBeH-
CTBa.

6. Pewnte HepaBeHCTBO 22 + 3z — 10 < 0, B oTBeTe YKaxKuTe
KOJIMUECTBO LEJIOYHCJIEHHBIX PEllleHHI HepaBEeHCTBA.

Bapuant 6

1. Haiinure KopeHb ypaBHeHus1 6 + 2x = 7(x + 3).

2. Haiinute kopeHb ypaBHeHusi /& — 9(2z — 3) = 0. Ecau ux
HECKOJIbKO, TO B OTBETE YKaXKUTE CYMMY KOpHeHi.
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3. Haiiure npousseienye KopHei ypaBHenus 2 — 2z — 15 = 0.

4. Peiute HepaBeHcTBO 2(z + 3) — 11 < 3(4x + 15), B oTBeTe
YKaXKHTe HauMeHblliee LieJIoe pellieHHe HepaBeHCTBRa.

5. Peunte HepaBeHCcTBO (8 — 4x)(z + 2) > 0, B oTBeTe yKaxKuTe
HauGoJIblilee LieJloe pellieHHe HepaBeHCTBa.

6. PewunTte HepaBeHCTBO z2 — 147 + 24 < 0, B OTBeTe yKaXKuTe
KOJIHYECTBO LIeJIOUHCIICHHBIX pellieHHH HepaBeHCTBa.
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® Hemnozo nonesnoti ungpopmayuu

CayuaiHbIM Ha3bIBaIOT COObITHE, KOTOPOE MOXKET POU30HTH
WJIM He NPOU30iiTH (3apaHee NpeAcKa3aTh HEBO3MOXHO ) BO BpeMs
Ha6JTI0AEHHS] WK HCTIBITAHKS.

ITycTb npu npoBeneHUH HCTbITaHHS! (OpOCaHHE MOHETh! HJH
KyOHKa, BbITATHBAHHE 3K3aMeHaLHOHHOro 6useTa U T. 1.) Bceraa
HaCTynaeT OJHH U3 1 PaBHOBO3MOXKHbIX HCxo10B. Hanpumep, npu
noa6pacblBaHUH MOHETbI UUCJIO BCEX HCXOLOB 1 PABHO 2, TaK Kak
KPOMe BbINaJeHUs «peLliKU» UJIH €OpJia» APYTHX HCXOJ0B ObITb HE
moxeT. I1pu 6pocke HrpanbHOro Kybuka BO3MOXHbI 6 HCXOMOB,
TaK KaK Ha BepxHeH rpaHH KyOHKa paBHOBO3MOXXHO MOSIBIEHHE
Jiio60ro U3 yuces ot 1 1o 6. IlycTb TakKe HEKOTOPOMY COOBITHIO
A 6J1aronpUsiITCTBYIOT 1M HCXOJIOB. ‘

BeposiTHOoCTbIO COOLITHA A Ha3biBaeTcsi OTHOLIEHHE YHCJIa
6J1aronpUATHbIX Al 3TOr0 COOBITHSI HCXOAOB K OOLLEMY UMCJY
PaBHOBO3MOXKHbIX UcXo0B. [Tuuiem P(A) = %

Hanpumep, nyctb co6biTHe A COCTOHUT B BbiTal€HHH HEUETHO-
ro YKucJia O4KOB NpH 6pocke KyOHka. Bcero Bo3MoXHbI 6 HCXO0B:
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BblNlaJleHHe Ha BepXHel rpaHu Kybuka 1, 2, 3, 4, 5, 6. [Ipu stom
O6/1aronpUsITHBIMH /151 COOBITHS1 A IBASIIOTCS UCXO/bl C BbiNaje-

Huem 1, 3, 5. Takum o6pasom, P(A) = g =0,5.

3aMeTuM, YTO BCeria BHIMOJIHAETCS ABOHHOE HepaBeHCTBO
0 < m < n, N103TOMYy BepPOSITHOCTb JI060T0 COOBITUS A JIEXKHUT
Ha orpeske [0; 1], Toects 0 < P(A) < 1.

8—r 3adauu c pewenusamu

1. M3 1000 coGpaHHbIX Ha 3aBoje TeJEeBU30POB 5 LUTYK Opako-
BAHHbIX. DKCMePT NMPOBEpsieT OJ{H Hayraj BbIOPaHHBIH TeJeBH-
3op u3 310o# 1000. Haiigure BeposITHOCTb TOr0, YTO NPOBEPSEMbIH
TeJIeBU30p OKaXKeTCsl 6pPaKOBaHHBIM.

Pewenue. .

[Ipu BbIGOpe TeneBU3opa Hayrag Bo3moxkHbl 1000 wc-
XONIOB; COOBLITHIO A «BbIOPAHHBIH TeNEBU30P GPAKOBAHHBIN»
6aaronpusiTHbl 5 ucxonoB. [lo onpenesieHH0 BepOSITHOCTH

5

P(A) = s = 0,005,

Omsem: 0,005.
2. B ypHe 9 KpacHbIX, 6 XETbiX U 5 3eséHbIX wiapoB. M3 ypHbI
Hayraj 10CTaloT oAuH wap. KakoBa BEpOATHOCTbL TOTO, YTO 3TOT
LLIAp OKAaXKeTCs KENTbIM?

PeweHrue.

O6uiee 4nUCI0 HCXOZOB PaBHO YKCJy LiapoB: 9 + 6 + 5 = 20.
Yucso-ucxono., 61aronpUATCTBYIOLIMX JaHHOMY COOBITHIO, paB-

Ho 6. Mlckomast BepOSITHOCTb paBHa 566 =0,3.

Omesem: 0,3.
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@ Hemnozo noaesnoii ungpopmayuu

CoObbiTHsi A ¥ B Ha3bIBalOTCA NPOTHBOMOJOXKHbBIMH IPYT K
LApyry, ecju Jiio60H ucxon 6s1aronpusitTed poBHO Vst OJHOTO W3
Hux. Hanpumep, B paccmoTpenHoit 3ajauye Nel coObiTHe «Bbl-
OpaHHbIX TeJIeBU30p pabOUUH» ABJISIETCS MPOTHBOMOJOXKHbBIM CO-
ObITUIO «BbIOPAHHbBIH TeNeBU30p OPAKOBAHHbLIN».

CoO6biTHE, NPOTHBONOJ0XKHOE COObITHIO A, 0603HAUAIOT A.U3
Ofnpene/eH|s MPOTUBOIMOJIOXKHBIX COOBITHH cJenyeT

P(A) + P(A) = 1, 3nauut, P(A) =1 — P(A).

8 3ada4u c pewenusamu

3. V13 30 6uneToB, npeasaraeMbix Ha 9K3aMeHe, LIKOJbHUK MOYKET
OTBETHUTb TOJIbKO Ha 27. KakoBa BepOATHOCTb TOrO, UTO LUKOJIb-
HHK He CMOXKEeT OTBETUTb Ha Hayraj BblOpaHHbIN OHJeT?

[-1 cnocob.
O603Hauum uyepe3 A coObiTHE «IIKOJbHUK MOXXET OTBETHUTb

Ha 6user». Torna P(A) = % = 0,9. BepositHoCTb NpOTHBOMNO-

JIO>KHOTO COObITHSI paBHa P(A) =1— P(A)=1-0,9 =0,1.
2-ii cnocob.

Tak Kak WKOJBHWUK MOXKeT OTBeTUTb Ha 27 OWJIeTOB, TO Ha
3 6usieTa OH OTBETHTb He MoxKeT. BepoATHOCTb NOJMyUHTh OMH U3

3TUX OHUJIETOB PaBHA 53—0 =0,1.

Omsem: 0,1.
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® Bapuanmet 023 camocmoamensnozo peuwenusn

Bapuanr 1

1. 3 2000 co6paHHbIX Ha 3aBOJie BEHTHJISITOPOB 6 LITYK Gpako-
BaHHbIX. DKCIEepT NpoBepsieT OJHH Hayrajl BbIOPAHHbIH BEHTHIS-
Top U3 31X 2000. Haiinute BeposiTHOCTB TOrO, UTO NPOBEPsieMbli
BEHTHJIAITOP OKa>KeTCsi 6paKOBaHHbIM. '

2. B ypHe 5 KpacHbIx, 12 XénTbix U 8 3e/€HbIX WapoB. M3 ypHbl
Hayraj A0CTaloT OfMH wap. KakoBa BeposiTHOCTb TOTO, UTO BCe
5 KpacCHbIX 1IapOB OCTAJIHCh B YpHE? ‘

3. B copeBHOBaHHsX MO MpbXKKaM B BOAY ydacTBytoT 50 criopTc-
MEHOB, U3 HHUX 6 cnopTcMeHoB U3 Poccuu. Topsaaok BeicTymie-
HUl onpenensieTcsl xKepeGbépkoi. Halinure BeposiTHOCTL TOTO,
YTO CMOPTCMEH, BbICTYNAILIWI TpeTbUM, OyaeT U3 Poccuu.

Bapuant 2

1. B témHowm 1ukady sexat 50 HOCKOB, U3 HUX 14 HOCKOB 3es1€HO-
ro uBeta. KakoBa BepOSITHOCTb TOrO, YTO BbITALLEHHbIH HAOLLLYTb
HOCOK OKa)keTcsl 3eJIEHOro LIBeTa?

2. B yue6HuKe 24 3a1auu no reoMeTpuH. LLIKOJBHUK He 3HaeT, Kak
pelinTb 6 U3 HUX. YuHTeab Hayral BblOMpaeT U3 yyeOHHKA 3a-
Jlauy o reOMeTPHH W BbI3bIBAeT LUKOJIbHHKA K LOCKE, NpeaJiaras
pewinTb 3Ty 3anavy. Haligure BepoATHOCTb TOrO, UTO LUKOJBHHK
3HAeT, KaK PELIUTb NPEAJIOXKEHHYIO 3a/1auy.
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3. B koHuepte yuactBytoT 4 neBua W3 Poccuu, 3 — u3 [losb-
WH U 3 — u3 Ounasauaud. [Topsinok BICTYI/IEHHH onpeensieTcst
KepeOb&BKoH. Halnure BepoSATHOCTb TOTO, YTO MOCJEAHHM OyeT
BbICTYNaThb nesel U3 Poccuu.

Bapuaur 3

1. Ha perckoit kapycenn 20 mMecT, Kaxkjoe clelaHO B BHE
KaKoro-/n00 XKUBOTHOTO. K13 3THX MECT TOJIbKO LIECTb CAeJaHbl
B BHJe JowaakH. MaJsibuuk CTOHUT psiioM ¢ paboTatolled Kapy-
CeJIbl0, KOTOPYIO OCTAaHOBSIT B HEKOTOPbIH 3apaHee HEeU3BECTHbIMH
MoMeHT. Halante BeposiTHOCTb TOro, UTO MoOC/e OCTAHOBKH Ka-
pycenu OgnxKailliee K MajJbuyuKy MecTo OyleT clesaHo B BHAE
JIOLIA/IKH.

2. Ha nogHoce siexxat 40 NHPOKKOB, U3 HUX TOJIBKO 4 ¢ KanyCTojl.
Bacs nayran 6epét ¢ noaHoca oiuH nUpoxok. Bacsi He JitoGUT
KamycTy W XOUeT C'beCTb MUPOXKOK ¢ KAKOH-JAHOO0 APYyrod HauuH-
koii. KakoBa BeposiTHOCTb TOT0, UTO B3SITbI MAJIbUHKOM [THPOXKOK
JNEHCTBUTEJLHO OKaXKeTCsl C APYroi HAaUMHKOM?

3. B koHuepte yuacTByioT 3 neBua u3 Poccuu, 5 — u3 [Noabliid 1
2 — n3 Ounasiiand. [opsanok BeICTynIEHHI ONpeesisieTcst XKe-
pe6bépkoi. Halinute BepoATHOCTL TOro, UTO NepBbIM GyIeT Bbl-
cTynath nesew U3 Poccuu.

BapuanT 4

1. B ypHe 5 kpacHbIx, 9 xKEnTbIX, 4 CHHUX U 2 3€/1E€HbIX Liapa. K3
YPHbI Hayraj 10CTaloT oauH wap. KakoBa BeposiTHOCTb TOro, 4To
JOCTaJIi CUHUH 1ap?
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2. [lns npoBefieHuH JioTepeH Gblio HarotoraeHo 5000 6HI1eTOB, U3
HUX 4975 6UJ1eTOB He coliepKaT BblUrpbilia. KakoBa BepoSiTHOCTD
MOJIYYHTb BLIHTPBILL, €CJIH IPUOOPECTH TOJIBKO OJHH GHJIET?

3. B copeBHOBaHHsIX M0 TMMHacTHKe yyacTByioT 40 criopTcme-
HOB, M3 HUX 8 cniopTcMeHoB u3 Poccuu. [lopsnok BeicTynsieHuit
onpegesieTcsl XepeGbEBKOH. Haiiure BEPOATHOCTb TOrO, YTO
CMOPTCMEH, BbICTYNaloUHH LiecTbiM, 6yaer 3 Poccuu.

BapuaHT 5

1. [lIKOo/bHHK Ha 3K3aMeHe 10 HCTOPHH Hayraj BbITATHBAET OJMH
u3 30 6useroB. Mi3BecTHO, 4To cpeny Bcex 3THX OGujetoB 6 co-
Jepxat Bonpoc, Kacatoiuuiics cobbiTiit XIX Beka. Kakosa Be-
POSITHOCTb TOTO, YTO B BLITAHYTOM GHJleTe He OyZAeT Bompoca Io
XIX Beky?

2. Jlna npoBeneHus jsotepeH 6b110 u3rotossieHo 4000 61neToB, U3
HUX 16 6HJIeTOB collepKaT BuIMrpbill. KakoBa BeposiTHOCTb NoJy-
YHTb BBIHFPbILLI, €CJIH TPHOOGPECTH TONbKO ONHH OUseT?

3. B copeBHOBaHHSX M0 METAHHIO KOMbS yyacTByioT 10 criopTcme-
HoB u3 Poccuu, 9 — u3 CIIA u 6 — u3 Iepmanuu. [opsanok Bbi-
CTyIJIEHHH onpefensieTcs xepeObéBkor. Haiinure BeposTHOCTD
TOTO, YTO CTIOPTCMEH, BHICTYNaIOILKI BOCbMbIM, 6yeT 3 Poccun.

Bapuaur 6

1. M3 3000 cobpaHHbIX Ha 3aBoJe XOJOAWJBHHKOB 6 ITYK Opa-
KOBaHHbIX. DKCNEPT NpoBepsieT OAUH Hayrajl BhIOPaHHbIH X0JIO0-
JunbHUK M3 3THX 3000. Halinute BepoATHOCTL TOrO, YTO MpOBE-
psieMblii XOJIOAUJIbHHK OKaXKeTCsi 6PaKOBaHHbIM.
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2. Ha nonHoce siexkat 0JJMHAaKOBble HA BUJ MUPOXKKHU: 2 C TBOPO-
rom, 3 ¢ KanycrtoH, 4 ¢ kaprouko#, 1 ¢ msicom. KakoBa Beposit-
HOCTb TOTO, UTO Hayraj B3siITbld C MMOHOCA MUPOXKOK OKAXKETCS C
KapTOLLUKOH?

3. B copeBHOBaHHSIX 110 MeTaHHIO KOMbs y4acTBYIOT 50 crioprc-
MEeHOB, H3 HUX 7 cropTcMeHoB U3 Poccuu. [Topsmok BeicTynie-
HUl onpefensieTcsi KepebbéBKoi. Halinure BeposiTHOCTH TOrO,
YTO CMIOPTCMEH, BbICTYMAIOLLMHA BTOPbIM, OyaeT H3 Poccuu.
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@ Hemmnozo noaesnoii ungpopmayuu

e Jlio6ble 3anucaHHbie MOAPSA N 4Hce] 06pasyloT YUCAOBYIO
nocaeaoBareJbHOCTb. E€ o60o3Haualor aq, ag, as, ..., a,.
Hanpumep:

7, 10, 10, 13 — umKcJioBast MOCJEN0BATENbHOCTb, TE a1 = 7,
as = 10, a3 = 10, a4 = 13.

e HMuorna nocnenoBare/bHOCTH 3a1a10T, yKa3biBas €€ nepBbli
wieH U ¢opmyay, no3BossiolIMe HAUTH JI06OH Apyroi useH
roC/el0BaTeIbHOCTH. Takoil Crnoco6 3ajaHus MOCJeN0Ba-
TENIbHOCTH Ha3bIBAlOT PEKYPPEHTHBIM CMOCOOOM.

8= 3adauu c pewenuamu
1. Haiizure naATbIf YjieH nocaenoBaTeNbHOCTH ¢, €CJH ¢; = —6,
Cn+1 = Cp + 3.
Pewernue.
[TocnenosaTenbHOCTb 3a@aHa peKyppPEHTHBIM CIOCOGOM, MO~
3TOMY 0 O4YepeaH HaKIEM e€ ujieHbl CO BTOPOTO MO MATHIH.
ca=c¢+3=-6+4+3=-3,
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c3=c+3=-3+3=0,
cg=c3+3=0+3=3,
cs=c4+3=3+3=6.
Omsem: 6.

ApudmeTnueckas nporpeccus

@ Hemnozo noaesnoii ungpopmayuu

e [lycTb nana 6ecKoHeyHasi YUCJIOBas NMOCJEN0BATENbHOCTD a4,
ag, @3, ..., Gy, ... . ECJIH PABEHCTBO Gn 41 = Gy + d BbITOJHSA-
eTCsl /151 BCEX HaTypaJibHbIX 72, TO TaKasi MOCJ/E10BaTENbHOCTD
Ha3bIBaeTCs apuPMeTHUECKOMH NporpeccHes.

e Uucio d = an41 — @, HA3bIBAIOT Pa3HOCTbIO apHPMETH-
YeCKOH NPOrpeccHH.
Hanpumep, HatypanbHbiii psn uucen 1, 2, 3, ... saBjasercs
apudmerHueckoi nporpeccHeii. Pa3HOCTb 3Toil mporpeccuH
d=3-2=1.

e a,=a;+d-:-(n—1) — dopmyaa n-ro uieHa apupMeTH-
YeCKOH NPOrpecCHH.

88— 3adauu c pewenuamu
2. lana apudmerryeckasi nporpeccusi, B KOTOpoii az = 7,
as = 12. Halinure pa3HocTb 3TOM nporpeccuu.
Pewenue.
d=ag4—az3=12—-T7=05.
Omsgem: 5.
3. Hatigute mecsitblii usieH apuMeTHUECKOH MPOrPeCCHH, eCin
M3BECTHO,UYTO0 @; = —2H d = —3.
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Pewenue.

ITo dopmyne a, = a; + d(n — 1) Haiiném
o= —2+(=3)(10 — 1) = —29.

Omesem: —29.

4. Haiigure HepBbIﬁ YJieH apudmemtlecmﬁ Mporpeccuu, e€cJju
d= 5, Qg = 12.

Pewenue.
ag =-a; + 5(9 - 1),
12 = a; + o - 8,

a;=12—-5-8=12—-40 = —28.
Omsem: —28.

5. 3anuiuuTe nepBble NATh WIEHOB apU(PMETHUECKOH NPOrPeCCHH,
B KOTOpPOH

a) a) = 3, d=4.
6)a; =12,d = -2.
Pewenue.

a)as=a;1+d=3+4=T1,
as=as+d=T+4=11,
as =a3+d=11+4=15,
as =as+d=15+4=19.

6) az = ay +d =12+ (—2) = 10,
a3 =az+d=10+(-2) =8,
as=a3+d=8+(-2)=6,
as =a4+d=6+(-2)=4.

Omsem: a)3,7,11,15,19;

6)12, 10, 8, 6, 4.
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CBo#icTBO apupMeTHYECKO# NpOrpeccHH

® Hemnozo noaesnoii ungpopmayuu

o Kaxabiii uneH apupmMeTHUECKOI POrpecCcHH, HaYWHas CO BTO-
poro, paBeH CpefHeMy apH(pMeTHYeCKOMY ABYX COCEIHHX C

Qpn—1 + an+1
2

HHUM YJIEHOB. A, =

o CyMMma n nepBbix ujieHOB apHthMeTHUECKOH nporpeccuy (.Sy):

g —atan
" 2

'n

2a1+d(n—1).n

wm S, = 5

8—= 3adauu c pewenuamu
6. 3anana apudmeruueckas nporpeccusi 49, 2z, 51, ... .
Haiinure .

Pewerue.

Tak kak Kaxablii uneH apudMeTHYECKOH MPOrpeccuH, Haun-
Hasi Co BTOPOro, paBeH cpefHeMy apHMeTHUECKOMY ABYX COCE/l-
HUX C HHM YJIEHOB, TO

_49+51

2x 2x =50, x = 25.

Omeem: 25.
7. Haiigvre cyMMy MsiTH nepBbiX Y/ieHOB apudMeTHyecKoil npo-
rpecCcHH, y KOTOpPOH a; = 7, ay = 10, az = 13.

Pewenue.

Haiiném pasHoctb apucMeTHuecKoi nporpeccid d = as —ay,
d=10—-7=3. '
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Halinémagsvas: ay = a3 +d, ag = 13+ 3 = 16;
as =a4+d, as =16+ 3 = 19.

Sg=T7+10+ 13+ 16 + 19 = 65.

Omeem: 65. :

8. llana apudmernueckas nporpeccusti: 5, 11, 17, ... . Haiinute
CYMMYy CeMH €€ nepBbIX YJIEHOB.

Pewenue.

3Hasi, uTo a; = 5 U ay = 11, Haliném pa3HoCTb apHdMeTHYe-
cKoit mporpeccun d = ap — ap, d =11 -5 =6. '

Mo dopmye a, = a; +d(n — 1). HalxéM a7.
a7 =5+6(7T—1)=5+6-6=5+36=41.

CyMMy nepBbIX CEMH UJIEHOB apH(MeTHYeCKOH NMpOrpeccHH
Haidaém no popmyae S, = ﬂ—;% - n.

Tak kak a; = 5, ay = 41, n =7, TO NOJY4YUM

s, =214 740 5 o3 7-161.

2 2

Omeem: 161.

9. lNocnenoBaresibHOCTb 3afaHa HOPMYJOH Apy1 = Gn + 2 H
ycjioBdeM a; = 5. Halinure cymMy 11eCTH NepBbIX YJIEHOB 3TOM
110CJ1eI0BATENbHOCTH.

Pewenrue.

[To onpenesieHlIo YKCI0OBas MOC/AEA0BATENbHOCTh, 3a4aHHAS
bopMyJioH a4y = a, + 2, ABAsieTCs apHPMETHYECKOH nporpec-
CHeH C pa3HOCThIO 2.

CyMMy LLIECTH MEPBbIX YI€HOB apH(PMETHUECKOH NPOTrpecCHH
Haipém no opmyJe
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Se

=2a1+d(n—1).n

Sn
2
HUmeeMa; =5, n =6 u d = 2. Caie1oBaTebHO,
_2:5+2-(6-1) -6=M-6=60.
2
Omesem: 60.

leomerpnueckas nporpeccus

@ Hemnozo noaesnoii ungpopmayuu

[Tycth nmaHa GeckoHeuHasi uYWcJ/iOBasi MOCJENOBATENbHOCTh
b, b2, b3, ..., by, ... . Ecau BbiMOJIHSIETCS paBEHCTBO

“bp41 = b, q 115 Bcex HaTypasibHbIX 1 U ¢ # 0, TO Takas no-

CJIeJOBaTeJIbHOCTb HAa3bIBAETCS F€OMETPHYECKON nporpec-
CHEH.

q —_ bn+1
HCJI0 @ = ——— HA3bIBAIOT 3HAMCHATEJNEM reomMeTpruue-

n

CKOH MPOTrPeCCHH.

Hanpumep, nocnenoBartensHocTb uncen 1, 3,9, 27, 81, ... sB-
JIIeTCSl TeoMeTpHuecKoil nporpeccued. 3HameHaTeNb Mpo-
rpecciig =9:3 = 3.

b, = by - ¢"~' — opmy.ia n-oro ujieHa reOMETPHUECKOI
MPOTPEeCCHH.

88— 3adauu c pewenuamu

10. [1ana reomeTpuueckas nporpeccus 2, 6, 18, ... . Haiinute
3HaMeHaTeJb NPOrpeCcCHH.
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Pewerue.

b 6
by=2, bp=6, g==2, g===3
1 2 q by q 5
Omeem: 3. '

11. Hailgute nsthiii 4jleH reoMeTPHUYECKOH MPOTPECCHH, eC/IH
1
bp=128u g = 5

Pewenue.

[To popmyJie b, =b; - "~ Haiiném

bs = 128 - (%)5_1 —128. (%)4 — 128. Tlé _8.

Omsem: 8.

12. 3anuiuuTe nsATh MEpBbIX YIEHOB reOMETPHUYECKOH Mporpec-
CHH, €CJIM 3a/laHbl by H q.

a)bi =4, ¢g=2;

6)br=—4,9g=2

B)by =4, g = —2;

ryby =—4, ¢g= 2.

Pewenue.
a)Eciub, =4, ¢q=2,170 b =4-2=28, b3 =4-2% =16,
by =4-23 =32 b;=4-2%=64.

6)Ecanb, = -4, ¢q=2,1T0by = —4 -2 = -8,
by=—4-22=—16, by =—4-2=-32, b;=—4-2' = —64.

B)Eciub, =4, g=—-2,10b =4 - (-2) = =8,
by=4-(-2)2=16,by =4-(-2)3 = —-32,bs = 4-(—2)* = 64.
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r) Ecau b1~—4, g=-2, 10 by = —4-(—-2) =8,

by = —4-(— 2)2 —16, b4 (—2)3 = 32,
bs = —4-(=2) =
Omesem: a)4,8, 16, 32, 64;
6) —4, —8, —16, —32, —64;
B) —4, 8, —16, 32, —64:;

r)—4, 8, —16, 32, —64.
13. Hailaure naTbiil ufieH reoMeTpuuecKoi MPOrpeccHu, ecJu

1
blzg, b4:9

Pewenrue.

Tak kak by = b; - ¢>, 10 9 = % ¢, ¥ =27, ¢=3.

1

1
b:b-4: 034:—
5 19 3

-81 = 27.
3

Omsem: 27.

® Hemnozo nosesnoti ungpopmayuu

CBOMCTBO reoMeTpHUYECKOH NPOrpeccHu

e UucsioBas 110cse10BaTeNLHOCTD, YJeHbl KOTOPOH OTJIMUHbI OT
HYJIsl, SIBJISIETCS TeOMeTPHUYECKOH nporpeccuell Toraa U ToJib-
KO TOTrZa, KOrjla KBaapaT Kax/loro e€ useHa, Kpome nepBoro,
paBeH MPOU3BEEHUIO MPEAbLAYILErO U MOC/EAYIOLEro UJIEHOB.
b2 =by_ 1 by, n > 2.

e CymMMa m NepBbIX UJIEHOB reOMeTPHUECKOil Mporpecchu

Sn = —-————bl(qn — 1)
q—1
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8—r 3adauu c pewenuamu

14. 3anana reometpuueckas nporpeccusi: 2, z, 18, ... .
Haiiaute .

Pewenrue.

Tak kak nocjenoBaTeslbHOCTb 2, x, 18, ... N0 yCJOBHIO ABJISA-
€TCs reOMeTPHUECKOH Nporpeccue, To 1o CBOUCTBY reOMeTpHYE-
CKOM MPOrpecCcHU 3aruilem

x?2 =218,
x? = 36,
T = 6, Tg = —6.

Omesem: 6; —6.

15. JlaHa reomerpuueckasi nporpeccus 3, 6, 12, ... . Halinure
CYMMY LIECTH eé nepBbiX WIEHOB.

Pewerue.

[lo ycnoBuio by = 3, by = 6, 3HaMeHaTe/lb TeOMeTPHUECKOH
Nporpeccud q =by 1 by, g =6:3 = 2.

6 _
[To hopmyne Sg = bl —1) HaX01UM

6 _
56:%%:3‘(64_1):3'632189.
Omsem: 189.

16. TeomeTprueckas nporpeccus 3afaHa hopMyoii n-oro ujieHa:
b, = 2-3""!. Halimure cyMMy NsITH €€ UJIeHOB.
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Pewenue.

B stoit nporpeccun by =231 =2, b, =2-3271 =6,
g=by:b=6:2=3, n=25.

S
[lo dopmyne Sy = big” — 1) HaXx0lHM

203 1) 2-(243-1
5 = (3_1)= ( ) 242,

Omesem: 242.

17. B reomerpuueckoii nporpeccud co 3HaMeHaTejeM ¢ = 5

CyMMa TepBbiX YeThblpéx ujieHoB paBHa 60. Halaure nepsbiit unen

3TOM NMPOTPECCHH.

Pewenue.
4 _
Bocnoab3yemes dopmynon Sy = 21((1_11_):
q —
1\4 1
b1 ((5) - 1) b (E - 1) 15
= 60, =60, b -— - = =060,

1 1

R | —=

2 2
b= 0016 _ 55

15-2

Omeem: 32.
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® Bapuanmer daa camocmoamensnozo pewenus

Bapuanr 1

1. B apudMeTnueckoil MporpeccHy HalauTe ag, €Clu a; = —4,
d=5.

2. IlocnenoBarenbHOCTb 3aaHa GOPMYJIOH Anyy = Qp — 3 H
ycjoBueM a; = 7. Haligute cymMMy repBbiX 1€CSTH YJIEHOB 3TOH
T10CJ1eJ0BATENBbHOCTH.

3. lana reomeTpuueckas nporpeccus 2; 6; 18; ... .. Harinute cym-
My MepBbIX LLIECTH YJIEHOB 3TOH MPOrPECCHH.

Bapuanr 2

1. Jana apudmetnueckasi nporpeccus 9; 11; 13; ... . Haitoure
CYMMY MePBbIX LLECTH €€ YJIEHOB.

2. B reomMeTpHuecKo# nporpeccHu 3afaubl by = 48uq = —;— Haii-

JUTE MATHIH YJIeH NPOrpecCHH.
3. Haiinute 3HamMeHaTesb reoMeTpHYeCKOH MPOrpecCHH, 3aiaH-

o L] 2
HOM (hOpMYJIOH n-0ro uJjieHa b, = 3 3"

Bapuaur 3

1. Hafinute nepBobiii uneH apudMerHueckoil MPOTrpeccuH, eciu
d= —4, ar = —21.

2. Haiigure cymMy nepBbiX MSATH UJI€HOB FreOMETPHUYECKOH Npo-
rpeccun —1; 3; -9; ... .

3. Haiinute pasHoctb apudMeTHuecKoH NporpeccuH, 3alaHHOH
tdhopmy.Jio#t n-oro uneHa a,, = —2n + 8.
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Bapuanr 4

1. Hafiaure cymmy necsiti nepBbIX Ul€HOB apudMeTHUECKOI Npo-
rPeCcCHH, €CJIM U3BECTHO, UTO a; = —14, a;9 = —6.

2. Jlana reomerprueckas nporpeccusi —3; 6; —12; ... . Haiinure
LLIECTOH UJIeH NMPOrPeCCHH.

3. Halinure 3HameHaTe/b reOMeTPUUECKON MPOrPeCcCHH, 3aaaH-

o . 1\"
HOH opMmyJi0#i n-oro usieHa b, = —8 - (5) :
BapuaHnt 5
1. B apudmernueckoit nporpeccuu Haiiaute as, ecid a; = 5,
d=3.
2. Jlana reometpuueckasi nporpeccusi 3; —6; 12; ... . Haiaure

CYMMY NepBbIX CEMH €& UJIeHOB.

3. CocraBbTe hopMyJy 1-0r0 ujeHa apupMETHUECKOI nporpec-
CUK 2;7;12;15; ... .

Bapuanr 6

1. lana apudmernyeckas nporpeccusi 18; 14; 10; ... . Kakoe
YUCJIO CTOUT B 3TOH MOCJeA0BATEJbHOCTH Ha 25-0M MecTe?

2. TeoMeTpHueckas MporpeccHs 3ajaHa YCJOBUSIMH b; = 5,
bn+1 = 3b,. Haltnute cymMmmy nepBbix NsiTH €€ UjieHOB.

3. B reomerpuueckoii nporpeccuu bs = 48, b; = 192. Haiinu-
TE b6.
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Bapuanr 1
. 1,2-28
1. Hafinure 3HaueHue BblpaKeHHsl TR
1) 7 2) 0,7 3) 0,4 4) 4

2. B marasuH 3aBe3nu.16/10ku. B nepsbiii neHb npoaasu 40% Bcex
16J10K,.BO BTOPOH JeHb — ocTaJjbHble 1530 Kr. CKOJIbKO KHJIO-
rpaMmoB 16JI0K 3aBe3JIM B MarasuH?

3. Haiiaure o6s1acTh 1OMYCTUMBIX 3HAUEHUH NIepEMEHHOM T B Bbl-

paXKeHHH L .
VT +7

Hz>7 2z >T 3) x> -7 4) ¢ > =7
4. Haiigute 1Ba noc/iefoBaTe/IbHbIX LEJbIX YHCJIA, MEXKIY KOTO-
PbIMH 3aKJIHOUEHO YHcJIo v/37.

5. Haiinute kopenb ypaBuenus 2(3 — 2z) =z — 4.

y? — 22

Ty

T o
6 yl’lpOCTPlTe Bblpa>keHue — + W HAWJHTE e€ro 3HaueHue

npu z = 200v/7, y = 300V/7.
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7. [lns npoBeneHusi notepeH 6biio H3rotosseHo 2000 61a1eToB, U3
Hux 1990 6uneToB He MPUHOCAT BbIMrpbllia. KakoBa BeposiTHOCTD
TOJIYYHTb BbIHTPBILL, €CJIH IPHOOPECTH TOJILKO OJHH GuJleT?

8. V13 dopmy.ibl 3akoHa Apxumena F' = pgV Bblpa3ute 06béM
TenaV.

9. Pewuire HepaBeHcTBO (2 — 7) (2 +7) < —40, B OTBETE yKaXKUTE
HaWMeHblliee LieJ1oe peLlleHHe STOr0 HepaBeHCTRa.

10. Jana apudmeruueckasi nporpeccus 5, 8, 11, ... . Haiinure
CYMMy MepBbIX LLIECTH €€ UJIeHOB.

Bapuanr 2
. 20,4 - 3,5
1. Halinute 3HaueHHe BbipaXkeHHs W
1) 4,08 2) 0,68 3) 68 4) 6,8

2. B nepsbiit geHb B napke nocaauiau 55% Bcex KycTOB po3, a BO
BTOpPOH — ocTtasbHble 90 KycToB. CKOJIbKO KYCTOB P03 MOCAAUJH
B [1apKe 3a 1Ba JHA?

3. Haiinure o61acTh 10MyCTHMBIX 3HaU€HHH NlepeMeHHOI a B Bbl-

1
pakeHHH ﬁ.

1) a>9 2) a <9 3)a>9 4)a<9
4. Haiigute n1Ba nocyienoBaTesibHbIX LI€JbIX YHCAA, MEXY KOTO-
PbIMH 3aKJIIOUEHO YHCJI0 v/29.

5. Haiiante cymmy KopHeii ypaBHenust 3z2 — 18z = 0.
(a+20)* _ 4.atb

ab a
3HaueHHe pH a = 1504/11, b = 200v/11.

6. YnpocTure BbipaxKeHHe Y HalJuTe ero
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7. IkoJbHUK Ha 3K3aMeHe Mo reorpaguu Hayraja BbITATHBaeT

ofiiH U3 40 GuneroB. V3BecTHO, UTO cpean Bcex 3THX GUIIETOB

6 conepxat Bornpoc npo A¢puky. KakoBa BepoSTHOCTb TOTO, 4TO

B BBITSIHyTOM OuJsieTe He GyaeT Bonpoca npo Adpuky?

8. U3 dopmysbl cymMbl 6eCKOHEUHO YyObIBalOLeH reoMerpHue-
b

l1-gq

CKO¥ mporpeccuu S = Bbipa3uTe 3HaMeHaTeJ/b Nporpec-

CHH q.

9. Peuinre HepaBeHcTBO 82 + 12 > 2(11 — z).

10. Hafinure 4eTBépThblii ujieH MOCAELOBATENIBHOCTH G, €CJH
a; = —3'H Qpy1 = ap + 2.

Bapuaur 3

1. YcTaHOBHTE COOTBETCTBHE MEXKY BbIPAXKEHHSAMH H HX 3Haue-
HUSIMH.

INESE: By —4_3 B) 2.3

8 7 5 4 52

1) 1 2) 0,16 3) 2,05 4) —2,05
A|B B

OTBeT:

2. B 6pacaiete Maccoit 5 r conepxutest 58% uucToro 30/10Ta, a B
uernouke Maccoit 3,2 r — 75% uncroro 3oj0ta. Ha ckosbko rpam-
MOB ME€HblLU€ 30J10Ta B LEITOYKe, UEM B 6pac.ne're?
3. YKaxuTe Bblpa’keHHe, TOXKAECTBEHHO PABHOE Bblpa<eHHIO
(a — 5)(15 —b).

1) (b—15)(5—a) 2) (a—5)(b—15)

3) —(15 —b)(a — 5) 4) —(a —15)(5 — b)
4. BHecHTe MHOXUTED MO 3HaK KopHst (—7v/5).
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5. Haiinure xopuu ypaBuenust (z + 6)v/z + 5 = 0.

2 2
—C o
+ 2b v HaWaMTe ero 3HayeHue

b
6. YnpocTuTe BblpakeHHe
C —_—

npu b =35+ 15, ¢ =27+ V/15.

7. Ha noaHoce siexkaT oiMHAKOBbIE HA B/ TUPOXKKH: 3 C TBOPO-
roM, 3 ¢ Kanyctoi, 4 ¢ KapTolKoH, 5 ¢ MacoMm. KakoBa BeposT-
HOCTb TOTO, YTO Hayraj B3SITbId C MOAHOCA MUPOIKOK OKAXKETCH C
KanycTou?

8. M3 dopmysibl cyMMbl MepBbIX 7 UJIEHOB apHU(pMeTHUeCKOH Npo-

rpeccuu S = IL(—al—;——a—")

BbIPa3KTe KOJIMYECTBO CYMMHPYEMBbIX
YJIeHOB NMPOTPECCHH 7.

9. Halinute KoiMuecTBO LebIX pellieHHH HepaBeHCTBa
z% — 15z + 50 < 0.

10. [JaHa apudmernueckasi nporpeccusi, B KOTopo#l ag = 15,
ar = 21. Halinure pasHocTb apucdmMeTHUECKOK TPOrPeCCHH.

Bapuanr 4

1. YcTaHoBuTE COOTBETCTBHE MEXX/Y BbIpaXe€HHsIMH H UX 3HauE-

HUAMH.
NSRS B) -2 4+ 1 B) 0,2 : 0,04
12 11 12 6
1) 1 2) 5 3) —0,25 4) 0,5

OrBer:
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2. 3aBon B ampesie BoinycTha 750 Besiocunenos, 24% u3 Koto-
pbIx — ropHbie. B mae u3 800 BbinyLEHHbIX BEJOCUNEN0B rOPHbIe
coctaBus 22%. Ha ckosibko Godiblile BHIMYCTHIIH FOPHbBIX BEJIO-
CHUIMe/0B B anpeJie, 4eM B Mae?

3. YKaxure Bblpa)keHHe, TOXKIECTBEHHO PABHOE BbIPAXKEHHIO
(7= z)(8 — ).

1) —(z-7)(y—-8) 2) =(7-y)(8—=z)
3) —(y—8)(7T—=z) 4) —(z+7)(8-y)

4. BHecHTe MHOXKHTEJIb 110l 3HaK KOpHs (—5v/7).

5. Pewnite ypaBHeHHe 2x+7_z2 ;7.

6. YnpocTuTe BhipaXkeHue (9 + —IZ) . ! U HalauTe
b a’/ (a+0b)?—2ab

€ro 3HaueHHe Npu a = \/?i, b= ?

7. Y13 6000 co6paHHbIX Ha 3aBOJIe XOJOAUJIbHHKOB 9 LITYK Opa-
KOBaHHbIX. DKCNepT NpoBepsieT OfHH Hayral BblGpaHHbIH X0J10-
JMJbHUK M3 3THX 6000. Haliante BeposiTHOCTb TOTO, UTO MpPOBe-
pAEMbIi XOJOAHJIbHHK OKaXKeTcst OPaKOBAHHBIM.

8. Y13 dopmy.bl cuabl ynpyrocti F = —kx BbipasuTe CMeLleHHe
TeJa T.

9. Hajiure a/iMHy npoMexKyTKa peLeHHii HepaBeHCTBa
(2-z)(z+3)=0.

10. Haiiaure nepBsbifi uieH apudMeTHUECKOH NPOrpeccHH, eciu
ag = 14, pa3Hoctb d = 7.
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'Bapmuant 5

1. OTHocuTesnbHasi BeicoTa ropsl Apapar (paccrosiHie OT MoA-
HOXKHS1 10 BepiUMHbI) cocTaBisieT 4 kM 365 M. [lepeBenure 3Ty
BEJIMYHHY B METPBI.

1) 4,365 m 2) 4,365 - 10° m
3) 40,365 - 10% m 4) 400,365 M

2. B marasuse umeercsi 1800 nakeToB BHULIHEBOTO U CJIMBOBOTO
coka. Buwuésnit cok cocrtaJsier 42%. CKOJbKO MAaKeTOB CJAH-
BOBOT'O COKa UMeeTCs B Mara3vHe?

2)3 . 16
3. Cokparure 1po6b M.

b2
1) a’v® 2) ab® 3) a’b* 4) a®b*
4. Ha koopauHatHO#H npsimod oTMeueHbl ToukH A, B, C, D (cMm.
puc. 19). Onna U3 HHX cooTBeTcTBYeT yucay v/115. Kakas 3to
TOYKa?
A B C D

9 10 11
Puc. 19.

1) A 2) B 3) C 4) D
5. Pewuute ypaBHenne z2 — 2z — 3 = 0. B oTBeTe yKaxkute ero
HauObOJIbLIHHA KOPEeHb.
6. YnpocTuTe Bbipa)keHHe (—:9 - g) . XYy naiigure ero 3Ha-

y z/ z—y

YyeHHe NpH ¢ = 3 — V7, y=7+\/7.
7. B copeBHOBaHHSIX MO 1llaxMaTaM y4yacTBYiOT 15 copTCMeHOB
u3 Poccun, 10 — u3 CLLA v 11 — u3 lepmanuu. B nepsbiii aeHb
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COPEBHOBAHHI KaXXbl{ LIaXMaTHCT HIpaeT OJHy NapTHIO, conep-
HUKH OMpeesstoTcs Kepe6béKkoi. Halinute BeposiTHOCTH TOTO,
yto waxmatict U3 Poccun Bacunuit KysHeuos 6yneT B nepBblii
JeHb UrpaTh C IpPyrHM POCCHSTHHHOM.

8. U3 dopmysbl 3akoHa [xkoynsi-Jlenua @ = I%Rt Bbipasute
ComnpoTHBJeHHe R.

9. Pewnre HepaseHctBO 11 + 7(3 — 2) < —3(4 + z), B oTBeTE
yKa)KuTe HaHMeHbLLIee LIeJIoe PellieHHe HepaBeHCTRa.

10. 3anana apudmernueckas nporpeccusi 39, 3z, 69, ... .
Haiigure z.

Bapuaurt 6

1. B Tabnuie npuBesieHbl 06'bEMbI BObI B YeTHIPEX MpyJaXx.

Ipyn 1 2 3 4
O6bém (1) | 8,7-107 | 1,2-10% | 3,6-10° | 2,3- 108

B KaKOM U3 HUX KOJIUYECTBO BObI Haumeﬂbmee?
1) 1 2) 2 3) 3 4) 4

2. B yue6Huke no MatemaTtHke conepxutcsi 40 3anay Ha NpouUeH-
Tbl M 28 3a1a4 Ha yacTH. CKOJIbKO MPOLEHTOB COCTABJSAIOT 331a4H
Ha YaCTH OT 3ajiay Ha MpOLIEHTbI?

10 . (,,2\4
3. Cokparure 1pobb z—gy—)—
x

1) a:5y6 2) $8y8 3) x5y8 ' 4) xsyﬁ
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4. Ha koopauHaTHo# npsimoii oTMeueHbl Toukd M, N, K, E (cwm.
puc. 20). OnHa M3 HuXx cooTBeTcTBYyeT uucay v 610. Kakas 310
TOUKa?

24 25 26
Puc. 20.
1) M 2) N 3) K 4) E
5. Peruute ypaBuenue 2x-5_8-5z
2 4
a 2
6. YnpocTure BblpaxkeHue (— + a) . Y HaHAWTE ero 3Ha-
b ab-+a

yeHue npu a = 3v/3, b = 2v/12.

7. B koHuepte yuacteytor 9 neBuoB u3 Poccuu, 4 — u3 Opan-
unn ¥ 2 — u3 Hopseruu. [lopsinok BeicTymneHu# onpeensiercs
XKepeObeBKOH. Haliaure BepoATHOCTb TOro, UTO TpeTbUM OyaeT
BbICTyNaThb nesew, U3 Poccuu.

8. M3 hopmyuibl ntoLanm TpeyrosibHuKa S = %ab sin ZC Bblpa-

3UTe IJIMHY CTOPOHBI b.

9. Pewure HepaBeHctBo (z — 7)(z'+ 6) < 0. B oTBeTe yKaXku-
Te HauMeHblllee Le10€e UHCIIO, SIBASIOLIEeCs pellieHHeM HepaBeH-
CTBa.

10. JaHa reometpuueckas nporpeccusi 2, —6, 18, ... . Haliaure
NATBIHA UJIeH MPOrPecCHH.
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Bapuantr 7

1. Ykaxute BblpakeHHe, 3HaueHHe KOTOPOro siBJsieTcst HauboJb-
LLIM.

1y 04, 2) 2385
0,2 0,4
77 1 5
3) ol — 4) =0,145:2
) 09 27 ) 6

bl

2. Jlnst noKpacky TKaHeil HCMoJib3yeTcsi CMeCh ABYX KpacHTedqel
6eJioro 1 3eJI€HOro LBeTa B OTHOLUEeHUH 6 : 7. Kakoli npoueHT B
3TOH CMecH cocTaBJsieT Kpacuresb 6edioro upera? OTBeT oKpyr-
JIUTE 10 UEJIOT0 YHCJa. ‘
3. Cpeny NpUBENEHHBIX HHXKE PABEHCTB YKAXKUTE TOXKAECTBEHHO
BEPHOE.

1) (a+b%)? =a? + b*

2) > —d* = (d* + ¢)(c — d?)

3) (2? —y)? =z* — 22%y — ¢°

Y- =@ +a—q

152 /523
4. Boluucaure 39- 225.

5. Haiinure xopeHb ypaBHenus 9 —x =1+ 2(7 — z).

(2z

a2
6. YnpocTuTe BbipaXkeHHe 2z —y) + 4(y — ) v HaliauTe ero
x

3HaueHve npu z = 4, y = 6v/3.

7. Ha perckoit kapycenu 25 MeCT, Ka)K/0e CHEJNaHO B BHJIE
KaKoro-/au60 XKUBOTHOro. M3 3THX MeCT TOJIbKO TpH CHeJIaHbl B
BHe cOHEHKa. MaJsibunk BbiGHpaeT MecTo Hayraa. Hafiaure Be-
POSITHOCTb TOrO, YTO OH CANET HA MECTO, C/ieJlaHHOEe B BHJE CJIO-
HEHKa.
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8. M3 dhopmyabi wiutibl Bektopa d = y/x? + y? BbIpasuTe y, €CJu
M3BECTHO, uTo y = ().

9. Pewmre nepasenctso r? — 3r + 4 < 0. B oTBere ykaxure
KOJIHUECTBO 11eJIOUHCIEeHHBIX peLleHHil 3TOro HepaBeHCTBa.

10. B reometpuuecko#t nporpeccun b, = —16, 3HameHaTesb
q= —%. Hait;sinre uetBépThiit usleH 9Toi nporpeccuH.
BapuaHnt 8

1. YKa>kuTe Bbiparkenue, 3HaueHue KOToporo siBAsSeTCs HaHOO b -
LLIHM.

1) —4+11: 1 gy 12411

17 0.7
3) ——@:i ..1)E_11
0.3 6 0.2

2. Koauniekuust CoOCTOUT M3 cepebpsHbIX H 30/10TbIX MOHET, CO-
OpaHHbIX B OTHOLLEHHHY 8 : 1. Kakol NpouUeHT B 3TOH KOJJICKLHH
COCTaBJSIOT cepedpsiHble MOHeTb? OTBeT OKpYIJIMTe 10 LeJoro
uncJia.
3. Cpenu 11pUBE;IEHHBIX HUXKE PABCHCTB YKAXKUTE TOXKAECTBEHHO
BepHoe.,
1) (a®> +b)? =o' + 1%

2) @ —d' = (I’ +)d?* ~¢)

3) (% — y)? = y* — 2yxr? + 2

4) p' = ¢ = (¥ - ¢)?

’

4. Boiuucaure \/3

4.5,

Ko K
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5. Haiinute cymmy KopHeii ypaBHenusi 22 — 7z + 8 = 0.

x2—+-2xy+y2.
2% — o2

sHaueHne nipu = =4 + /5, y = 6 — V/5.

6. Ynpocrure BolpaXkeHue (y — x) W HaliauTe ero

7. B ypHe 6 KpacHbIX, 8 KEITHIX, 3 CUHUX K 3 3esiéHbIX Liapa. K13
YPHBI Hayraj A0CTaloT OAMH wwap. KakoBa BepOATHOCTb TOrO, UTO
JOCTAJIH XENTHIH Lap?

8. U3 dopmyanl 3akona xkoynsi-Jlenua @Q = I2Rt Bbipasute
BpeMms ¢.

9. HajinuTte HauMeHbLIee 1iesi0e peleHHE HEPABEHCTBA

x—3>2
r+95

10. Haiinure nepBblit uleH reoMeTPUYECKOH MPOrPECCHH, ec/IH
bs = 162, ¢ = 3.

Bapuant 9
., 2 3 8
1. Hadinure 3HaueHye BbipaXkeHus (45 - ;) - 2,625 : 95.
1 3
1) 11,25 2) 10—8- 3) : 4) 1,125

2. Terpamu B KosnuuecTBe 126 IUTYK pa3feuad MeXAy ABYMS
KJaccamu B oTHolleHHH 10 : 11. CkoJsbKO TeTpanei cocTaBJsi-
eT 60JbliIasi YacTb?
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3. Ha koop:;mnatiofi npsimoi otMeueHo uucao a (cm. puc. 21).

|
T

0 1

i ) .
T T

Qe

Puc. 21.

Kakoe u3 yTReps#CIcHHi OTHOCHTEBHO 9TOTO UKC/Ia ABJSRTCS
BEpPHbIM?

Ha—1<0 2)6—-—a<0 3)a—3>0 4)a-7>0
V10

4. Haiijinte 3Haucie BbipayKeHus o
5!

2r

I
o3

0. Peitinte ypastienie

<

(a+3b)> — (3b — a)?

a

W HauauTe ero

6. YipocTHTe Bhipaykelite

3HaueHue npu a = 14 + V3, b=5.

7. B yueGHuke 30 3a1au no ¢usuke. llIkosbHUK He 3HaeT, Kak pe-
IWKHTb 12 U3 nux. Yuntesn Hayraa BbiOMpacT U3 yueOHHUKaA 3ajady
No (pH3HKe H BbI3LIBAET HIKOJIbHUKA K 0CKe, 1peasarast pelunTb
9Ty 3a;1auy. Haimre BeposiTHOCTL TOro, UTO ILKOJbHHUK 3HAeT,
KaK pPCIIHTL PETOKCHIYIO 3a4auy. .

8. M3 popmyabl cocTositmst wiieanshoro rada pV = RT Bblpasu-
TC MOJISIPHBIT 0OBbEM 1.

9. Peunure nepanenctso a? + 3x — 4 < 0. B oTBere ykakute
HAMMEHbBLICE 11e10C pellicHHe HepaBeHCTBa.

10. lana reometpHueckas nporpeccus 5, 15, 45, ... . Haiaute
CYMMY NEPBLIX ICCTH €€ UJIeHOB.
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Bapuant 10

1. HafiauTe 3Hauenue BoipaxkeHusi (3,2 + 8,4) : 1% : 2—15

1) 2,9 2) 7,25 3) 0,29 4) 0,7424
2. B napke nocaauiiv KJa€Hbl ¥ JHMbL, MPUUEM Ha KaxKible 3 JIUMbI
MPUXOAUNOCH 2 KJI€HA. CKOJIbKO ITPOLUEHTOB OT BCEX MOCAXKEHHbIX
JlepeBbEeB COCTABHJIU JIHMbI ?
3. Ha koopuutatHoii npsiMmoit otMedeHo uucsio b (cM. puc. 22).

) I 1 [ } 1
LI T 1 1 | Ll

2 0 1
Puc. 22.

-
1

Kakoe 13 yTBep>KIeHHI OTHOCUTENBHO 3TOrO YKcCia ABJSIETCS
BEPHbLIM?

1)4-b>0 2)b+5>0 3)b+7<0 4)8—-b<0
4. HailanTe 3HaueHue BbipaXkeHus —ﬁ—
(5v6)°
5. Pewute ypaBHetve —x? — 2z + 3 = 0.

‘ 1 c+d  c¢c—d

6. YnpocTtuTe BbipaxeHe eyl (c — + T d
ero 3HaueHde npH ¢ = /17, d = V/12.
7. B OaccefiHe 8 10poxKeK, H3 HUX KpalHUMH siBJsOTCS 1-9 U
8-51. B copeBHOBaHHSX yuacTBYOT 8 MJIOBLIOB, [PH 3TOM JOPOXKKH

) W HAUIUTE

pacrpenenstores xepebheéskoil. Onpenesute BeposaTHOCThL TOTO,
YTO CrOpTCMeHy KOHCTaHTHHY, y4acTBYHILEMY B 3arJibiBe, 10-
CTaHeTCsl KpalHAs LOPOXKKa.

8. 13 dopMmyuibl CKOPOCTH MaTepHAILHON TOYKH 1PH PABHOYCKO-
PEHHOM JABHXXE€HHH U = vy -+ al Bbipa3uTe Bpems t.
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9. Pewnre HepaBeHcTBO 2(7 — 52) > 12(z + 1) — 7. B otBere
yKaxkuTe HanboJibliiee Lie1oe pellieHHe HepaBeHCTBa.

10. B reomeTpuueckoii nporpeccuu by = 3, bs = % Haiinure by,

€CJIM U3BECTHO, UTO 3HAMeHAaTe/Ib g IMOJIO2KHUTEJIEH.



OTBeTbl K BapHaHTaM AJdsl CaMOCTOSITEJNbHOrO
pelleHus

Maga 1. Yucaa v BbIUHCJIEHUSA

Homepa 3apanuii
1 2 3 4 5 6 7 8
111,447 —1—75 9 |7,377-10%| 38,1 | 5,09 |157,5| 2070
g .
€121 01 |-0,25|2v3]1,426-10%(70,285| 24 | 24 | 75
<
=
& (3]10,253 —9% 2 | 3.10* |3088] 095 | 84 | 1300
[--] .
8(4[14,599[110,08] 1,5 | 1,7-10° | 2,185 [ —-19,6] 3,75 [22400
%}
=
2|5 © % 9 |253-10% {70,285| 19,7 [ 12 | 500
6] 20 5,8 2 2.10° | 1825 | 19,6 | 8 3
[maBa 2. Anre6panueckune BoipaKeHHs
Homepa 3apaHui
1| 2 3 4 5 6 7
13 % |22 2 |3| h=228 d=2,/%
' 2 a+b ™
25 2F
2| 4 | > 2 -b)2 3| d==2 =4/=
§ 5m m # (a—1b) 1 s v m
= 2
S13(-10] 9a? | z>4 |B2+¥) |51, _2Rsinza I:,/Q—
a ) 3 Rt
-
] 3 |T#2, ; . 25 T?g
4|-11| = 275 |1 0= 1==4
g B |z#3 snlC="0, i
= 2222 ! S
3 27T i
3 _p 0?2
620 =— |z>-5 5 1 p= R=—
2y gh g
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[maBa 3. YpaBHeHUsi U HepaBeHCTBA
Howmepa 3apanuit
1 2 3 4 5 6
1 2 0,5 2 3 9 2
- 2 -1 -2 4 6 3 4
s£ [ 3 [ 10 5 8 5 13 1
¢g [ 4] -16 2,5 1 4 4 3
2s [5 | 5 | -138 1 4 12 | 8
6 -3 9 —15 -4 2 11
[naBa 4. Teopust BeposaTHOCTEH
Homepa 3apauuit
1 2 3
1 0,003 0.8 0,12
o 2 0,28 0.75 0,4
s 2 3 0,3 0.9 0,3
o g 4 0,2 0,005 0,2
o 5 0,8 0,004 0.4
6 0,002 0,4 0,14
[maBa 5. YucaoBbie nocaea0BaTeibHOCTH
Homepa 3apanuin
1 2 3
1 36 —65 728
o 2 84 3 5
g £ 3 3 —61 —2
2 E 4 —100 96 0,5
= g 5 14 129 5n — 3
6 —78 605 96
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OTBeTbI K TPEHHPOBOYHBIM TECTAM
Homepa 3apannii
1] 2 4 | 516 7 8 9 |10
1]-2 |2550(3| 6u7 | 2 |15]0005| v==L 2 | 75
pg
2|4 (2002 5u6 | 6 (0,75 085 | g=1-2 |(1;400)| 3
25
3142/ 05 [1|-v245| =5 | 8 | 02 [n= 6 | 6
a; + a,
@ F
2| 4132 4 [3|-VIT5| 2 | 7500015 @=-= 5 |-35
=
a Q
§|5| 2 |1044[4] 3 | 3 |10]| 04 =% 11 | 18
] 2t
<
Sl6l1]70 2 | 2 |36] 06 25 —5 | 162
g ‘ ’ asinZC
T713] 6 3 |6 |27]012 [y=ve—22 o0 | 2
8{1(s89 3| 4 | 7 |-10 04| t=-L | —13 |2
I°R
94663 16 | 4 [60] 06| v=S2T | _3 l|ig20
p
10| 3 | 60 0,28 |-3;1/04| 025 | t=Y=% 0 1
a




THA-9
Y4yebHOE U3daHueE

HBanoB Cepreii Onerosuy
Oubxosan JlionMuia CepreeBHa
Pe3nnkosa Huna MuxaitnoBHa
Hyxa lanuHa JleoHTheBHA

MATEMATHKA
BA3OBbII YPOBEHB I'MA-9
HOCOBUE 11 <YATHUKOB»
YACTb 1

Hanorogas sibrota: u3gaHue coorseTcTByet koay 95 3000 OK 005-93 (OKIT)

Oo6noxxa A. Bapmanos
KomnslotepHas Bepctka I. besyanosa
Koppextop M. @edoposa

INoanucaHo B neyarth ¢ OpUruHai-mMakera 14.09.2012.
®opmMar 60x84!/ \¢- Bymara tunorpagcekas.
TapHutypa HbiotoH. [Teuats odceTHas. Yeiu. ney. i. 7,44,
Tupax 10000 ak3. 3aka3 Ne 33343,

HsnarensctBo OO0 «JlerMoH» BKJIIOYEHO B riepeYyeHb OpraHU3aLuid,
OCYILECTBIIAIOILUX U3aHUE YUeOHbIX MTOCOOMit, KOTOPBIE NOMYCKAIOTCS
K UCIOJNIb30BaHHIO B 0OPa30BaTENbHOM Ipoliecce B UMEIOLMX TOCYAapCTBEHHYIO
aKKpEeIUTALHMIO M PeTM3yIOIMX 00pa3oBaTeabHbIe TPOrpaMMbl OGLIETO
oOpa3oBaHuUs 06pa3oBaTelIbHBIX yupexaeHusx. [Ipukas MuHo6pHayku Poccun
Ne 729 ot 14.12.2009, 3aperiuctpupoBaH B Munioct Poccuu 15.01.2010 Ne 15987.

000 «JIETUOH»
Hns nucem: 344000, r. PoctoB-Ha-ZloHy, a/a 550.
Anpec penaxuuu: 344011, . PoctoB-Ha-/loHy, nep. [lonoMaHOBCKMIA, S5.
www.legionr.ru e-mail: legionrus@legionrus.com

OTneyaTaHO B COOTBETCTBHMH C KQUECTBOM MPEAOCTABIEHHbIX U31aTEIbCTBOM
3/1eKTpOHHBIX HocuTeNei B OAQO «CapaToBckuit nonurpadpKoMOHHAT».
410004, r. CapaToB, yn. UepHBILLIEBCKOTO, 59. www.sarpk.ru



