nredpa

YuebHuk gna 7 knac-
COB cpeaHunx obu,eob-
pa3oBaTe/IbHbIX LUKOJI

PekomeHaoOBaH K n3aa-
HUKO MUHUCTEPCTBOM
HapoAHOro obpasosa-
Husa Pecnybankn Y36e-
KNUCTaH

HoBoe nsgatenncreo

TawkeHT — 2022



CKayaHo ¢ caiTa www.idum.uz

UO‘K 512 (075.3)
KBK 22.144ya72
A 45

CocTraBuTeJun:

A660c Akmanos , ’Kamonaooun Canapboes, {uimypoo bovmunnaes,
Opeaw Kapumos, Mypaodacan Xooacanuszoe

MexayHapoaHbIH JKCIEepT:

Marcelo Staricoff

PeneH3eHThbI:
b.b. KamouioB — Mertoauct Tounbix Hayk OHO KamkagapsuHckoii o0macT.
. H. KamosioBa —  Yuutens maremaruku CI'OLLI Ne12 ropona

Hasou Hasowutickoii o0mactu

b. X. Ymup3akoB — Yuutens maremaruku CI'OIL Ne5 ropona
Yaprak Hamanranckoit obnactu

Anrebpa 7-knacc [Tekct]: yueOHuk / A. Axmainos [u ap.]. - TamkenT: PecnyOonukanckuii ueHTp
oOpazoBanus, 2022. - 192ctp.

[TonroroBieHo B COTPYAHUYECTBE C TIPEACTABUTEIHCTBOM
IOHUCE® B V30ekucraune

YcoBepIiIeHCTBOBaH HA OCHOBAHUU 3aKJIOUeHUs MIHCTUTYTa MaTeMaTuku
Axanemun Hayk Pecriyonuku Y36ekucrtan Mmenun B.M.Pomanosckoro.

OpI/II‘ WHAJIbHBIA MaKeT | KOHIICIIITMSA zmsaﬁHa pa3pa60TaHLI

Pecny0nmMkaHCKUM LIEHTPOM 00pa30BaHMUSL.

I/IS,Z[aHO 3a CUCT CPCACTB peCHyﬁHHKaHCKOFO OEJICBOTO KHUXKHOI'O q)OHHa.

ISBN 978-9943-8352-9-0 © Respublika ta’lim markazi, 2022



CcKa4aHo c caiita www.idum.uz

COOEPXAHMWUE

Aby Abnymmox Myxamman nOH Myca ainb-XOpe3MHU ...........eceeveeenee.
[ToBTOpEHME MPONTACHHOTO B 0 KITACCE ..veeevvvieenireeeniieeennreesaieeesnneeennnns

FMABALl. ANTEBPANYECKUWE BbIPAXKEHNA U CTEMEHD

OO0~ WNPIk W=

. HUCTIOBBIE BBIPAKEHHUS ..o neeveeeeeniieieeeniieeeeeaiieeeeenanenes
. ATeOpanYEeCKUEC BBIPAKCHIST ....veeereenereenreenreeanreenees
. AnreOpandeckue paBeHCTBA, POPMYJIBL...........c..v.en....
. [IpaBuna packpbITusi CKOOOK, KOOPPUIUEHT .............
. CBoiicTBa apr(PMETHIECKUX JECHCTBUMA..........cceuvennne..
. CTeneHp ¢ HaTyPAJIbHBIM MTOKA3ATEIIEM ....c..eeeernveennnne
. CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM ......
. OJTHOUJIEH M €T0 CTAHAAPTHBIN BU «..eevvvveernereernreennnne
. YMHOKEHHUE U JEJIEHUE OTHOUICHOB ..o
10. MHOTOUIICHBI .....cuvuuneeieeiiiieiiieeeeeeeeeeeeeeeee e e e e e eeeeannns
11. TlomoOHBIE YJIEHBI i KX TIPUBEACHUE......cccrvveeenerennee.
12. CnoxeHue ¥ BBIMUTAHUE MHOTOUJICHOB ....................
13. YMHOKEHHUE MHOTOUIICHOB .......cevvvvevrerreeeeeeeererennennnnns
14. JIeTeHNE MHOTOUWICHOB ......vveveeenerieeeeeireeeeannnreeaeennnns
15. PaznoskeHre MHOTOWIEHOB Ha MHOKHTEIH...............

FMABA 2. ®OPMY/Z1bl COKPAWWLEHHOIO YMHOXEHWUA

1. KBaZpaT CYMMBI M PABHOCTH «..eeuvveenireennieeeniieeeniieeennneesnaneesnneesneeesnnes 57
2. Pa3HOCTD KBAPATOB. ....cccuvreerureeerureeeireeanieeesereenseeensseesnnseesnsseesnseessnnes 60
3. KYO CYMMBI....iiiiiiiieciiiecie ettt et 63
4. Pa3HOCTD M CYMMA KYOOB ....cuvieeirieeiieeeiieeeieeenseeessneessnseesssseessneesnnes 66
5. CriocoObI pa3IOKEHUSI HA MHOMKHUTEIH .....eeeveenererneeenieesneeenseesneeeneennne 69
6. [Ipumenenne GopMys COKPALIEHHOTO YMHOKECHHUS «.....eeuverureeeenennnen. 71
FMABA 3. ANTEBPANYECKUE APOBMU
1. AnreGpandeckast poOb. COKPAIIEHUE IPOOCH .....ccuvervveververieeiennens 75
2. IlpuBenenue anredpandeckux Ipobdeit K o0IeMy 3HaMEeHATeNIo ....... 80
3. CnoxeHre U BBIYUTAHUE ANTeOPANIECKUX JPOOCH .....ovveeneeeereanennne. 83
4. YMHOXEHHE U JIEICHNE aNTreOPanIeCKUX TPOOCH ....ccveenveeenreeiiennnnne 87
5. TTPOCKTHAS PAOOTA ....veuveenrieniiniieiieieeiee ettt sttt ettt st e e eaeens 93
rMABA 4. TMUHEWHbIE YPABHEHUA
1. YDABHEHHE M €10 KOPEHD ...vevvveeeeneerreeeaiureeeeennseeeesnssreeeassseesesnseneeannns 95
2. JIuHelHbIe YPABHEHUSIC OTHUM HEU3BECTHBIM ...cccvvveeeerivrreeenieneeaannns 97
3. Cnoco0 penieHus] YPAaBHEHHUH alTb-XOPE3MH .....veeervveeeereerneeenneeennnns 101
4. PemieHue 3a71a4 € IOMOUIBIO YPABHEHHM ...ccvvvvveeeeiiieeeeniiieeeeiiieeeennns 104



CKa4aHo ¢ calita www.idum.uz

NUHENHAA ®YHKUMA

1. JIeKapTOBa CHUCTEMA KOOPIIHHAT ....eceuvveeenereennrreenreeennreesnnreesnnseesnnneenns 112

2. TTOHATHE PYHKIIHH .....veeneiieiiieiieiiieeiie ettt ettt enee e 115
3. JIMHEHHAS DYHKIIFIS ....eeevvveeeiieeeiieeeiieeeieeesieeesiveeeseseeesveesnseesnseeenas 120
4. TIPOCKTHAS PADOTA ...c.vvvevvreeerieiieeieeiieereenseeeteenieeeseensreeseesseesnseensnes 128

CUCTEMbI NTMHEWHbIX YPABHEHUW

1.CHUCTEMBI JIMHEHHBIX YPABHEHUM ...eeeeveviieeeniiieeeenieieeeniieeeeeneeneeeanns 131
2. CriocoOBbl pelIeHHs] CUCTEM JIMHEUHBIX YPABHEHHM..........eeevnveeennnee.. 137
3. Pemenue 3aau ¢ MOMOIIBIO CUCTEM JIMHENHBIX YPABHEHUH . ........... 143

PABOTA C AAHHbBIMWA

1 OCHOBHBIE ITPABUIIA KOMOMHATOPUKH .....eonvveneieenireniieeieenireenseeeneeennees 146
2. BUJIBI KOMOMHATOPHBIX 3ATAU. ...eveenvreenreeeeeereenieeeseensresseesseesnseenenes 150
3. CiocoObI pemeHNsT KOMOMHATOPHBIX 3aTAU .....c.vveeerereeeereeenreessnneens 156
TTIOBTOPEHUHE .....coooeiiiiieiieeee ettt 160
JOITOJIHUTEJIBHBIE BAHAHUS ....cccoeiiiiiiiiee e 173
3AJIAHUS MEXYHAPOJIHOM ITPOI'PAMMBI 1O OIEHKE ..................... 193
OBPABOBATEJIbHBIX JOCTUXKEHUM YUAILAXCS oo 183

7-SINF “ALGEBRA” DARSLIGI
UCHUN TA'LIMIY O'YINLAR

7-SINF “ALGEBRA” DARSLIGI
UCHUN VIDEODARSLAR




Anb-Xopesmu (783-850)

AOy AOmymnox Myxamman nbH Myca
asib- XOpe3MHU pOoIuiIcs B Xope3Me MpuOIu3u-
TeNnbHO B 783 Toxny.

N3 6onee yem 20 TpynoB ajib- XOpe3Mu 10
Hac jgouu Toapko 10. Oto “Kpartkas xHura
o cuety Anb-Jxabp Banb-mykobana® - an-
reOpandeckuii Tpyn, “Kuura o0 uHIUHCKOM
cuere” wim "KHura o CIIOKEHMHM WM BBIYH-
TaHuu"™ - apudmernueckuii Tpya, Kurtad
cyparyn ap3 " - Tpyx o reorpadumn. "3umk”,
“Knwura o pabote ¢ actpossionein”, “Kuura 00
M3TOTOBJIEHUH acTpoisioun’, “O6 onpeznene-
HUU a3UMYyTa ¢ TIOMOIIbIO acTpossionu”’, “Ku-
ToOyT pyxoma”, “Kuralyt Tapux”, "Tpakrat
00 ompenerieHN: KajleHAapsi W MPa3IHUKOB
eBpeeB". Uerblpe M3 3TUX NPOU3BEACHUI
COXpaHMJIMCh Ha apaOCKOM SI3bIKE, OJHO - B
cocraBe Depraickoro Tpyaa, ABa- B JaTHUH-
CKOM TIe€peBO/IE.

Ha3Banue “anroputm’”, KOTOPOE CIIY>KUT
OCHOBOM Il COBPEMEHHBIX TEXHOJOTHH,
MPOUCXOIUT OT UMEHH ydeHOro Aib - Xo-
pe3mu. IlonHoe HazBaHue anredpanyeckoro
Tpakrara Xopeamu -’ Anb-Kurtab anp-Myxra-
cap ¢u xucobd Anb-/xadbp Banb-mykobana'.
CrnoBa “Anb-/Ixabp” u “Banp-mykobana”
B Ha3BaHWUM TPAKTATa - “O BOCIOJIHEHUHU M
IIPOTUBOIIOCTABICHUU - O03HAYaroT JBa OC-
HOBHBIX JICUCTBUS CPEIHEBEKOBOW anreOphl.
Jlatunckas ¢opma cioBa "Anb-/[xkabp”

"anreOpa" crajma Ha3BaHWEM HOBOW HayKH,
OCHOBaHHOUN XOpe3MHU.

Anrebpandeckuil TpakTar Xope3MH COCTO-
UT U3 TPEX YacTei:

1)anrebpandeckasi 4acTh, B KOHIIE KOTOPOM
IPUBOJUTCS HEOOJIBLION pa3zien - IvaBa o
TOPTOBOM 000pOTE;

2)reoMeTpuIeCKasi 4acTb, 00 U3MEPEHUH C
MIOMOIIBIO aJIre0panvyeckoro MeTosa;

3) 4acTh 0 3aBeUIaHUAX. XOPE3MH Jajl e
oTneiabHOoe HasBanume “‘KHura 3aBemjaHumii’.
Xope3mu B CBOEM TPaKTaTe HE MPUBOAUT HU-
Kakux 0003HA4YEHU, a n3araeT CoaepKaHue
LIEJINKOM B CJIOBaX U MPUBOIUT (POPMBI.

B 10 ke BpeMs Xope3MHu 3asBIISET, 4YTO OH
TaK)Ke IpenaycMaTpell PElIeHue BOIPOCOB,
CBSI3aHHBIX C TIOBCEHEBHBIMU TTOTPEOHOCTSI-
MU, BOIIPOCAMH, BO3HUKAIOIIUMH B COOTBET-
CTBHH C TpeOOBaHUSAMH MCJaMa U Iapuarta,
a TaKXe BOIPOCAMM, CBA3aHHBIMU C apXu-
TEKTypol u uppuranueii. BooOme, anredpa
XOpe3MH - 3TO HayKa O PELICHHH YHUCIIOBBIX
KBAJIPaTHBIX U JINHEHHBIX YPaBHEHUM.

EBpornelickue y4eHble B TEUEHUE HECKOJIb-
KHX BEKOB BO BCEX BBIYHCIICHUX J100aBISIN
“Kak rosopui Aub - Xope3mu™.

OTO O3Ha4aJlo, YTO Yy4YEHbIE MPOBOAMIIN
pacueTsl IMEHHO 110 yKa3aHusAM AJb-Xopes-
MH.

Anb-Xopesmu ymep B 850 rony B barnane.




MNMOBTOPEHWME MPOMAEHHOIO B 6 KJTACCE

NOBTOPEHME NPOUAEHHOIO B 6 KNTACCE

Llenble uncna u AencTemna Haa HUMMK

HaTypaJ'H)HBIC qucia, UM IMPOTUBOIIOJIOKHBIC U HOJIb HA3BIBAIOT LICJIBIMU YU CJIAMMU.

{oeeg =75 =65 —5; =45 —3; -2 —1;0; 1525 3;4;5;657; ... }

0;7;212 m —1023 — nensle yncia. %; 1,1 u —5,2 — He uenble yncia.

MOI[y.IIB 4qucCjia YKa3bIBACT, HAa KAKOM PACCTOAHUN OHO PACIIOJIOKCHO OT YHCJia 0 Ha

YHUCIIOBOU OCH.
On o0o3HauaeTcs Kak |a| U YUTAETCSA MOAYJb YUCJIA d.

YMNPAXHEHWUA

1. HaiiguTe yncia, MPOTUBOIOIOXKHBIC JaHHBIM YHCIIAM.
1)6 2) -7 3)-23 4) 0,25
2. 3anogHuTE TaONHILY.
a 4 -5 -210 2 8,8
—a 21 72 -10 8 -1
3. Ha gucnoBoii ocu onpeaennTe Kakoe U3 YUCesl HaXOAUTCS JIeBee.
1) 8u —15 2) -10u 6 3)5u —-15 4)0u —-100
4. CpaBHUTE MOJIYJIH YUCEL.
1) 6u6 2) 5Su —12 3)14u 20 4)16m —6
5. Crnoxure 1eple 9ucia.
1)19+6 2) -6+ (-12) 3)7+ 12 4) —19 +(-19)
6. Breimonnure neicTBUs.
) (-5+19)+(-19) 2) (16 +(=17)) + 17
3) =78 +36 + 19 + (-22) + (-25) 4)43 + (—60) + 12 + 39 + (-21)
7. Beuuciure.
1)14—-23-37+23+56-13 2)-51-18-29+11+51+29-14
3)27-49—-12+38+49 -60 4)46 +34—-15-34-46+15-100



8. YMHOXBTE U IOJEIIUTE IEJIbIE YKCIIA.
1) (+7) - (-4) 2) (+15) - (-3)
3) (8) " (-06) 4) (-6) - (-9)
5)(-42):2 6)-30 : (~10)
7) 64 : (—4) 8) —270 : (-30)

9. Brimonnure neicTBys.
1)-7-(=6)+ 17
3)—4-(-=3): 12

2)-27:(-3)- 10
4) 64 : (-8): (-4)

- PaLl,I/lOHaIIbeIe Uncjia n AGVICTBMH Had HUMU

Hecokparumpie aApoOu, mpeacTaBICHHbIC B BUIC q

YKUCIIAMU. p — LEN0e, ¢ — HATypaJIbHOE.
Bce nenble ynciia c4uTaroTCs pauuoHaIbHBIMU.

JIro0oe 11e5m0€e 4rCcia0 MOKHO 3aIliCaTh B BUIE:
p

1

8
oon —
Hp T

ﬂeﬁCTBI/Iﬂ Haa paluOHAJIBHBIMHA YUCJTIAMHU

YNPAXHEHWUE

10. Beruuciure.

15 42 56 1 1 1 1 17 19 13
—t——— )| ——=|+|=——— ) —t+t——7=
20 30 40 2 3 3 4 51 57 39
2 1 1
p2all S U (AN
3 2 4 6 4 23 5 10) \4 8
11. BrmonHuTe yMHOKEHHE.
4 1 8 12
)5 -— 2)3-— 3)—-9 4)—=-17
) 5 ) 3 ) 9 )17
1.1 2.2 3.5 12 5
53 933 N5 % 925 %

HAa3bIBAKOTCA palliOHAJIbHBIMK

4 2
g = Z TaKIKC PAllMOHAJIbHBIC YMCJIa, TAK KaK TIOCJIC COKPAIICHNA OHHU PABHBI ,leO6I/I 5

k. p_kgtpn k_p_kg-pn
n g n-q n q n-q

kp_Fkp kp_k g kg
nq ngq nqg np np

MNMOBTOPEHWME NMPOMAEHHOIO B 6 KJNACCE




MOBTOPEHWME MPOMNAEHHOTO B 6 KJTACCE

12.

13.

14*.

1.1 2 1.102 4 ;2
91515 10) 1102 1) 14733
12) 2211 13) 1221 14) 4133

308 773 65

8 1 1 1 5 5

221 —.= 16) 3= (~(-42)) - (-—

) 25972 ) 35 )5

BrinonxuTe nencTBUs.
1)241,215-10 2) 0,05501 - 1 000 3) 0,155 - 10 000
5) 241,215: 10 6) 0,05501 : 1 000 7) 0,155 : 10 000

BremoaHuTe neficTBysL.
1)542,1:0,1 2)215,04:0,01
5)542,1-0,1 6) 215,04 - 0,01

3) 301,1: 0,001
7)301,1-0,001

Haiingure 3HaueHue BbIpaKEHHUSI.

) 1386 (15, 5714 10 2 (%Jrﬁj_i
468 279 85 17 ) 18

3)m+§o£1—7:17j+3,75:§ 4) 17 -§+
16 2\ 4 6 18 36) 65

5) l+0,8—ll:2,5 : 3+4i—0,12
2 2 25

6)|6,3+3 352—4£ 0,7—L -6
42 35 12

7) (2,75—§)+(§—1,é375j:0,125—l
2 2 4

$(32:[2L 129 (2,08:10,4+2,5-0,4)
9'\736 27

d
[

44,0107 - 100
8) 4,0107 : 100

4) 4,281 : 0,0001
8) 4,281 - 0,0001
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- CooTHOLWEeHMe, Nponopuusa, NPOLEHT

YacTHoe @ : b Ha3BIBAIOT KOJMYECTBEHHLIM OTHOIIIEHHEM 4, b. Takas 3amuch unTaercs
“OoTHOIIEHUE a K b”,

PaBeHCTBO ABYX OTHOIIEHWI HA3BIBAKOT MPOMOPLHEH.
C nomortpio OyKB IPOMOPILKIO0 MOXKHO 3aIHCaTh TaK:
a c¢

—=— wm a:b=c:d
b d

Uwuraercs: “oTHoieHue a K b paBHO OTHOIIEHHIO ¢ K d ™
Uucna, yqacTBYIOIIME B IPONOPIIUH, HA3BIBAIOTCS IIPOIIOPIIMOHAIBHBIMU YHCTAMU.
Bce 3HaueHUs CUNTAIOTCA HEHYJIEBBIMU. (g # 0; b#0;¢c#0; d#0

OcHOBHOe€ CBOWCTBO NponopLum

a_c a b b_d b_a
b d ' | a ¢ d ¢
L a-d=b-c l
d_c 4_% c_d c_a
b a c a a b d b

MpoueHTobI

HaxoXJIEHUE MPOLEHTa yucia b ot h- -
qucna a: a 100% = ﬁ%
an X% __ b

HAXOXKIECHUE X —_—

MPOIIEHTOB OT YKCIA 100 %
b —
HaXOXK/ICHHUE YHCIIA, SCITH X ?XE «j00% = v

IMPOOCHTOB OT HCTO paBHO b

YNPAXHEHWUA

15. Beruucnure.
1) Yucno 12 pa306uth Ha JBE 4acTU B OTHOIICHHH 1 : 3

2) Yucino 36 pa3dbutk Ha TpU YacTH B OTHOWEHUH 2 : 3 : 7

16. Haiitn HEM3BECTHOE 3HAYCHHE TTPOTIOPIIHH.

x:4=9:12 2)x:3=2:9 3)5:3=x:8 4H1:4=12:x

MNMOBTOPEHWME NMPOMAEHHOIO B 6 KJNACCE



MOBTOPEHWME MPOMNAEHHOTO B 6 KJTACCE

17. Kaxoe U3 IpUBEICHBIX HIKE BBIPAKCHUI MOXKET OBITh IIPOIIOPIUECH?

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1)0,6: 18=1:30
3)4:14=1,4:409
5
5)—:0,7=50:49
7
81

63
7)— =
56 72

2)4,5:3,5=27:21
4)10,2: 0,66 =55 : 0,55

2420
42 35
51
88 16

Kpaiiaue uiiensl nmponopuuu paBHsl S u 16, a oauH U3 cpeaHux wieHoB - 8. Hainure

BTOPOC CPCAHCC 3HAUCHUEC ITPOIMOPIHH.

[IpeacraBbTe cienyrolye Yucia B BUIAE MPOLICHTA.

)5 2) 0,01
Brpruncnure.

1) Haitaure 25% ot uuncna 56
3) Haiigure 15% ot uncnal20

Brrunciaure.

1) Haitnure uncno, 15% xoroporo paBHoO 45

2) Haiigute uncno, 20% xotoporo paBHO 62

3) 1,02

3) Haiigure uucino, 25% xotoporo paBHo 62,5

4) Haiigute uucno, 10% xoroporo paBHo 33,7

41

2) Haiigure 50% ot uncna 48

4) Haiingute % ot uncna 460

CTOpOHBI TpEyroJibHUKA IPONOPLMOHANIBHBI YuciaaM 3, 4 u 5, nepuMeTp paBeH 72 cm.
Hailinure HaMMEHBIIIYIO CTOPOHY TPEYTOJIbHUKA.

Bpycok nemutcs Ha TpU 9acTH, JUTMHBI KOTOPBIX 0OPAaTHO MPOTIOPIMOHATIBHBI YHCIaM 2, 3
u 5. Haiinute 1uivHy HauMEHbIIIEH YacTH, €CJIM camasi JUIMHHASL U3 HUX COCTaBIISAET 25 cm.

Ecnu nzobpaxenne Ha KapTe JByX KUIUIAKOB HAXOASIIMXcS Ha pacctosHuu 0,5 km,

paBHO 2 cm, TO HalUTe MacIITad KapThl.

Ecnu paccTostnue Mex 1y AByMsi TopoiaMu paBHO 25 km, kakoBO OyA€T 3TO pacCcTOsSHHE

Ha kaprte macimrada 1:250 000?
Beipa3uts B rpamMmax.

1) 0,467 kg 2) 2,064 kg
Bripasuts B kmiorpamMmmax.

1)0,5q 2)1,75q
Bripazuts B MUHyTAaX.

1)0,1h 2)0,15h
BrIpazuts B KBapaTHBIX METpax.

1) 0,5 ha 2) 1,5 ha
Bripasuts B MeTpax.

1) 9 dm 2) 15dm 2 cm

3) 0,0485 kg

3) 0,950 t

3)0,25 h

3) 1,25 ha

3)2m 7dm 18 cm

4)0,0055 kg

4) 14,25t

4)125h

4)0,075 ha
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1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

UMC/IOBbIE BbIPAYXEHUSA

[lepemectuTenbHOE CBOMCTBO CiokeHUs: 6 +3 =3 + 6,

CBoiicTBO rpynnupoBKU ciokenus: 49 + 17+ 51 =(49 +51) + 17

[TepemectutenbHOE CBOMCTBO YMHOXKEHHUA: 6 - 5S=5 6

CBoOMCTBO rpynnUpOBKU B yMHOKEeHUU: 4 - (3-2)=(4-3) -2

PacnpenenurensHoe cBoiicTBO yMHOXKeHUs: 2,5 - 1,125 +2,775-2,5=2,5- (1,125 + 2,775)

YuciioBoe BBIPAKEHNE — 3TO MaTeEMaTUYI€CKaA 3alVICh, KOTOPAACOCTOUT U3 YVICET U

OJIHOUI VIV HECKO/IBKUX apyPMeTUIeCKIX Ollepariyil.
2-5 25:5 14:2-12 (4,3+5,7)- 6,7

3HaYeHHueM YMCJI0BOI0 BbIPAKEHUs ABIAETCS YNCIO, I0Iy4€HHOE B pe3y/bTaTe fiei-
CTBI/H7[, yKaSaHHbIX B 3TOM 4YMC/IOBOM BbIpa’K€HUMN.
3HAYEHHE YHMCIIOBOTO BeIpakeHns 2 - 5 paBHoO 10;
3HAQYEHUE YHCIIOBOTO BhIpaXeHUs 25 : 5 paBHO 35;
3HAYEHHE YHMCIIOBOTO BeIpaxkeHus 14 : 2 — 12 paBHO — 5;
3HAYCHHUE YHCIIOBOTO BhIpakenus (4,3 +5,7) - 6,7 paBHo 67.

* UYmncnoBoe BBIpaXKEHHE MOXKET COCTOATHh U3 OJHOTO YHCIIA.
Ero 3HaueHnem OyIeT caMo 3TO YHUCIIO.

* JIBa 4YHMCIOBBIX BBIPAKEHUS, COCAMHEHHBIE 3HAKOM =,
00pa3yroT YMCI0BOE PABEHCTBO.

* Ecnu 3HaueHus JIeBOM M IPABOM YaCcTEW paBEHCTBA SABIISFOTCS
OJTHUM U TEM K€ YHCIIOM, TO PABEHCTBO HA3bIBAETCS BEPHBIM PABEHCTBOM.

MopAaoK BbINOJNHEHNA AENCTBUN

CnoxeHue U BBIYUTAHUE OTHOCATCA K JEHCTBUAM 1 cTyneHH, yMHO)XKEHUE U JICJIEHNE
— k geucteusaM I crynenn, a Bo3BeaeHue B crenenb — K perctsusam I crynenu.

1. Eciu B BBIPA’KCHUU HET CI(O60K, 3aJICiCTBOBaHbI TOJIBKO ACUCTBHUS OZHOM CTYIICHHU,
TO HeﬁCTBHH BBIITOJHAROTCSA IMMOCICA0BATCIIBHO B IIOPAAKE MX 3alIMCHU CJICBA HaA IIPaBo.

2. Eciiu B BbIp@KEHMH HET CKOOOK M 3aJeHCTBOBAHbI JCHCTBHS BCEX TPEX CTYNCHEH, TO
cHavasa BeIoHstoTcs nerctus 11 ctynenu, 3arem I ctynenu u aeiictBus ctymnenu .

3. Tlpu HaU9UK B BRIPAXKEHUU CKOOOK, CHAYa1a BBITIOTHSFOTCSI ICUCTBUSI BHYTPU CKOOOK,
3aTeM OCTAJIbHBIE JENCTBUS BBIOJIHAIOTCS 110 1-My 1 2-My IpaBHiIaMm.

4. Eciiu B BBIpQKSHUH €CTh IPYTUE CKOOKH, TO B IEPBYIO 0YEPE/Ib BBITOIHSIFOTCS ICHCTBUS
BHYTPH CKOOOK

Mpumep

I-npuvep. 25 - 4+ 112 =100+ 112 =212
2-npumep. 4- (3 5+5)=4-(9-5+5)=4- @5+5)=4- 50=200



S-ipumep.

3-npumep. 0,5 - 10— 450 = 5 — 450 =445
4-npumep. —4 - (-3:9-26)=—4 - (9:9-26)=—4 - (1-26)=—4 - (-25)=100

3:2-5-4_3-32-20_96-20_ 76 _

7,6
3+1 9+1 10 10

6-npumep. (4°—6)+10):5=((16 —6)+10):5=20:5=4

YNPAXHEHWUA
BEITTOITHUTE TEWCTBHSL.
1) (57 +26)—-27 2)49-55+11-04
3)7,5-2-3-(2,1+0,6:0,2) 4) (5,26 -3,8) +2.,8

Hatitn 3Ha4eHNE YUCIOBOTO BBIPAKCHUA.

4 4 1 4 2 1 1 5
S5 F 47l 48 L4143
1)15 535 75 35 2)53 48 16 38

R I

Haiinute unciioBbie BbIpaKE€HUS, paBHbIE 3HaYeHUsAM 5 —2; 1; 3.

1) 40:2+5):5 2)5°—(4-8-17)- 12

5 I 1 1 15-4-27
ootz 363 Vs

Opnun yenoBek B Y30ekuctane norpediser B cpenneM 1500 kBT anexTposneprun B rof.
Tonmbko B CHIA xoMmmbroTepbl moTpedmstor 650 mummuapaoB kBt sHeprum B rog. Bo
CKOJIBKO pa3 roioBoe norpednenue B 2022 romy dIeKTpodIHEPTUH Y30€KHUCTaHa ¢ Hacee-
Huem okoiio 35 000 000 uenoBexk mpeBbIIAET MOTpedIeHne KommbioTepoB B CIITA

Kaxoe paBeHcTBO BEpHO?

3.3 1 1 17 8
==t L +77=(17+8) -
D172 20 2 D225+ TT 55 =17+8) 4
8 19 5 6 2 1 2
- = + L4 = L L

)2 35 3 70 10 14 6 10 H 1 3 4 5 415 15
14 21
- = [ — . : = + .
H1-—7=1-3 6) (34 -150):25=(17+48) -5

3anuimmuTe B BHJIC YMCJIOBOI'O BBIPAKCHUS.

1) Cymma yucen 14 u 36 paBHa pazHocTtu uncen 85 u 35..

2) Paznoctb uncen 1 i— ul % paBHa CyMME YUCel —é u % .

3) [Ipoussenenue uucen 4 u 0,25 paBHO Moypa3HOCTH yucen 8 u 6.

YNC/NTOBbBIE BbIPAXEHMA



4) YnBoennas cymma uucen 0,12 u 1,88 paBHa mpoU3BEACHUIO YUCET % us.
7. Berumcnure.
1)12,7-64+173-3,6 +12,7-36+ 17,3 - 64
2)13,5-58-83-42-58-83+4,2-13,5
8. BreinonHuUTE NEHCTBYUS.
5 7 9 9 7 3 5 2
NH12=—+2--=—-(15=-12-= D5 1—=—+2 =-2%
) 6 9 ( 10 10) ) 16 29 16 7
3 1 1 7 1 2 2 1
2022 =——-2021 —| 1 — 4)—Hl =) 1 =+2—-
3)(0 5 0 6) 29 )10 ( 3 9) 9 2(
9. HaitguTe 3HaY€HME YNCTIOBOTO BHIPAKEHN.
3.9 3. 2 2 1 1 1
)=—:=—+3—-=-4:2= 2)7T—=:12—-6 —
)5 10 34 5 3 )73 4 6 8
5.3 5 31 2 2 2 1
1= —+1=-1-= H10=—--2=-2>"-5—
3) 12 34 12 34 )03 15 5 52
10*. BpInosHUTE IEUCTBUS.
1 1,95-0,48 : 6,25 2) 6 3 (0,19+3,2):22,6
(2,03-1,25)-04:2,4 7 4,05+0’75_2g_
4 4.7 .1
13 9 3 7 7 8 8
— {3 =-5= 4
T 758 (328 513) N
- 7 28
=
U
1 2 3 15 16 r 2 3 15 16
— 4= —+— —t—+—+.+—+—
i 5) 2+3+2+...+2+3 6) 67187 16 16 13
~
T
L 19
X ((l,2:36)+§-0,25)- (1,8+2O]:0,5
- 128 1, 125 7 7 217
0 (——-——):— —:0,35+—:—
= 45 157 9 40 3 31
~
. 1 1 80) 1
14 5 8 5
L 9) | —+=+0,3]-—-0,75+— 10 (—+0,125——j-(6,4:—}+—
= )(15 2 j7 10 )2 6 3) 8
<
o
LO
= 13-86 57-14 10 92 104) 5 1 7)) 5
< 11) ——:0,25+ ———— | —=+— | =+ -+ |-=
> 450 27 9 8 17 )18 3 6) 2
m
<
o




ANTEBPANYECKUE BbIPAXXEHUA

Mpumep

1 npumep. Cropocth Bestocuneaucta 12 km/h. Kakoe
paccrosinue OH mpoejer 3a 2 yaca, 3 yaca, a 4acoB?

1) 12 - 2 =24 (km);
2) 12 - 3 =36 (km);
3) 3a @ yacoB 12 - a (km)

AJredpanyeckoe BbIpaskeHHe — 3TO BEIpAXKEHHUE, COCTOsIIee U3 (P 1 OyKB B COUETAaHUU
CO 3HAaKaMH apu(pPMETHUYECKHUX ONEepaIHil.
4-a 12:5b 514 :2—x (x+y) -4

Hanpumep

2-ipumep. Ecimm 1 kumorpamm 5610k ctout 2000 cywm,
TO CKOJIbKO KHUJIOTPAMMOB SI0JIOK MO>KHO KynuTth Ha 6000
cyMm? Ecnu 1 xunorpamm ctout 1000 cym, To 3a 7000 cym
CKOJIBKO KMJIOTPaMM MOXHO KyNHTh? | KHJIOTpaMM CTOUT
a CyM, CKOJIBKO KHJIOTpaMM MOXHO KyHHTb 3a b cym?

6 000 2) 7 000 ~7 (ke)

D 50003 ko 1000

3) % (kg), b #0 (Ha HOJb METUTH HEJIB35)

Ecnu B OyKBEHHYIO 4acTh aNreOpandecKoro BIPAKEHUS MOJICTABUTh YHUCIIO U IPOU3BECTH
yKa3aHHbIE JEUCTBUS, TO TIOJYUYEHHOE YUCIIO HA3bIBAETCS YU CI0OBBLIM 3HAYECHUEM
are0panvecKoro BoIpaKeHHs

Mpumep

3-npumep. HaiiguTe 3HaUueHNE BBIpaKEHUS npu x = 5.

x f—
Bwmecto 6YKB, KOTOPbIC ObLIU paHeC B BbIPAXKCHUU, IMOACTABIIAACM UX YUCIIOBOC 3HAYCHUC,
a 3aTCM IMIPOU3BOAHNM BBIYHCICHUA:

x+1 5+1 6

HOpSII[OK BBIIIOJIHEHUS ICHCTBUI HaJ YHCIaMHU COXpaHACTCA U ITPH BBIMTOJIHCHHUN
3aJ1a4, CBA3aHHBIX C HAXOXKXJICHHUECM YK CJIIOBBIX 3HAYCHUM aJ'II‘C6paI/I‘IeCKI/IX BBIan(eHHﬁ.

3HaK yMHOXXEHUS — «TOYKa» MEXay OyKBOH 1 OyKBOM, 1I(poii n OyKBOI 4acTo
omyckaercsi. Hanpumep, S = ab, P =2(a + b).

AJITEBPANYECKWE BbIPAXEHWA



1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

Mpumep

. +b
4-nipumep. Ecniu a = 5, b = 6, HaiinuTe 3Haue€HUE BBIPAXKECHUS .

a+tb _5+6 _11
b-3 6-3 3

HaripuTe 3HaueHMe anre6panyeckoro BbIpaXKeHM .

.2
_33_

1) a+3b, ecnm a=5,b=5 2)2a—4b,eciua=6,b=-2
3) 2a2+%b,ecm/1a=3,b=25 4) (a—4):b,ecrma=19,b=3
Qa—1)-b PO 1.1 —9 p=
5)—a+b ,ecmma=28,b=2 6)a+becm/1,a 2,b=3

OO6yBHas dadpuka npousBoaut 500 map o0yBu Kaxabiid yac. CKkoIbKo map o0yBH MPOU3-
BOIUTCS Ha (adpuke 3a t uacoB? A uepes 24 yaca?

Ecnm aBToMoOMIIBHBIN 3aBOj ipon3BoauT S00 aBTOMO-
Owteit 3a 1 1eHb, CKOJIBKO aBTOMOOMIIEH OyIeT Tpou3-
BeJIeHO 3a n Hei? A yepes 1 mecsn?

3aIoJHUTD CTOJ'IGCI_I OTBECTOB.

No . » Anredpanyeckoe Otser
BBIPOKCHHE
x-3
I 4 : DESE
2. 0,5 1 2x+ Ty
3. -1 1 2-(x+1)+y
4. 2 8 (x+y) -3
5. 0,5 40 x-y—4
6. 2 5 2ty
x—2y
Ecmm k=6 u t =5, To HalimuTe anreOpanyecKue BhIPAKEHUs, 3HAYCHHUS KOTOPBIX PAaBHO
1 3-(k—0)+7
l)k+?t 2) (2k+8) + 2t 3) T 4) 2k + 5(t + 8)

3anomHuTe TAONMUITY, eciit x =2y =—1



x+2y 4x —y 2(x +y) 2x —xy+5 x+y-—1 o
4(x+y)
7*.  Jlna k=2 BbIMUCINTE 3HAYECHUE BHIPOKCHUS ) = k— x= ( - @j 1y +2021
' Yotk 1 2023) 7 '
8*. HaiiauTe 9nCcIOBOE 3HAYCHUE aNreOPanIeCcKOro BBIPAKCHUSI.
1) (mn?, ipum=3,n=2 2)—mn*,ipum=3,n=>5
1 1
3)a+2b =— b=——
)a , Ipu a > 7]
4)c—3ab+dc,mpua=-1,b=3,c=-2 Sya*— b, nipua=6,b=—4

AJITEBPAUYECKWUE PABEHCTBA, POPMY/bl

Haxoxnenue miomaan npsMoyroipHuka: S=a - b
Haxoxxnenue nepumerpa npsiMoyroinbHuka: P =2 - (a + b)
Haxosxaenue rromnaag keaapara: S = a’

Haxoxnenune nepumerpa kBaapara: P=4 - a
Haxoxnenue oobéma kyba: V= a’

CBs13b JABYX YHUCJIOBBIX BBIpa)KeHI/Iﬁ CO 3HAKOM = HA3bIBACTCA PABEHCTBOM.

B paBeHcTBax 3HaYeHUS BHIPAKEHUN B3aUMHO PABHbI.

- Anrebpa B NnoBCceAHEBHOM XXN3HMU

a

[Tmomans mons=mupuHa * IIuHA

S=a-b
Oto — dopmyna.

P=2-(a+b)

KopoOka u3-mon yast umeet hopmy
IPSMOYTOJIBHOTO Mapauiesenurea.

O06BEM KOPOOKH HAXOIUTCA=
[IMPUHA - UTHHA - BBICOTA.

o
S=2a-b+b-c+ a-c)
Vi L . Veab-e 310 — hOopMyIBIL.

TeHHUCHBIN KOPT UMeeT (HopMy MPSIMOYTOJIbHUKA.

ANTEBPAMYECKWME PABEHCTBA, ®OPMYJ1bl



®opmyJia — anredpanveckoe PaBeHCTBO, BBIPAKAIOIIECE 3aBUCUMOCTh OTHOM
BEJIMYUHBI OT IPYTUX BEITHYUH.

Mpumep

1-npumep. J{ist HaxoxaeHHsT 00bEMa Ky0Oa HCIoab3yeM hopmyity V = @, 1j1st HaXO0xK ICHHSI
cyMMBbI pébep ucmnonbzyeM hopmyny P = 12a.

2-npumep. Kopobka popmoii mpsMoyroiabHOTo napajiesienunesa uMeeT Beicoty H cm.
E€ nnunua B 3 pasa Gosblie BHICOTHI, IIMPUHA MEHbIIIE [UIMHBL HA 7 cm . BbIpa3uts AnuHy
U IIMUPUHY YE€PE3 BBICOTY.

[ycTp ynHa, MMpUHA U BEICOTA MPSMOYTOIBHONM KOPOOKU PaBHBI COOTBETCTBEHHO L, B, H .
Jnmuna kopobku L =3 H

[lInpuna kopobku: B =L —7
[[InprHa KOPOOKH OTHOCUTEIIBHO BBICOTHI paBHa: B = 3H — 7

3-npumep. K kakomy BbIBOZY 2n—-1=2-1-1=1
2n=2-1=2 npuim? 2n—-1=2-2-1=3
2n=2-2=4 2n—1=2-3-1=5
2n=2-3=6 2n—1=2-4-1=7
2n=2-41=82 2n—1=2-41-1=28l1

2n=2-1000=2 000

2n—1=2-1000—-1=1999

Eciu a yétHoe uncno, Torna 5To Yucao KpaTHo 2.
®opmyna: a = 2n, 31eCh n — HaTypaJIbHOE YUCIIO.

Ecnu a Heu€THOE umcio, TOrIa npu ero JAeJIieHHH Ha 2 0CTaToK OyzieT paBeH 1.
®opmyna: a =2n + 1, 31€Ch n — HaTYpaAJIbHOE YHUCIIO.

dopMmyria HEUETHOTO HATYPaJIbHOTO YKCIIa MOKHO TaKXKE 3aIUCaTh:
dopmyna: a =2n — 1, 31ech n — HaTypaJIbHOE YUCIIO.

1. Hanmmmre MIpENIOKEHNA MATEMATNIECKNM A3BIKOM:

1) cymma uncen mu n ;

2) pa3HOCTh uncen a u b;

3) yIBoeHHasi pa3HOCTb YHcel a U b;

4) yIBOGHHOE TIPOU3BEIICHUE M U 1

5) neneHne CyMMBbI YUCEIl 71 U M HA UX PAa3HOCTb;

6) mpon3BeIeHNE CYMMBI YUCEN a U b Ha UX Pa3HOCTH;
7) pa3HOCTb yABOEHHOTO Yucia a u b;

8) yaBoeHHast pa3HOCTh a U b;

9) cymMmMa yIBOEHHOI'O @ U YTPOECHHOTO b;

10) paznocTs Ipou3BeeHUs Yncen a u b u b.

1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




2. HaiiguTe mepumeTp KBajapara co CTOPOHOMN
a cm.

3. Tlone cenbxo3yroabs UMEET MPSIMOYTOIbHYIO
(dopMmy, ero AaMHA paBHA @ METpaM, a LIMpUHA
paBHa b wmerpam. Ilocne TpHOOPETCHMS passsssd
HOBOH 3€MJIM IUIOLIA/lb yBenuumiach Ha 220
m?. Kako#i crana momaap mosus?

4. Tlaccaxup BbleXal M3 cela W HampaBuics B ropon. IIpoiins a KWIOMETpoB, OH cell B
aBTOOYC U 3a t yacoB joexai a0 ropoaa. Eciau aBroOyc asurascs co ckopoctbio 60 km/h:
1)a=4wut=1,5, To HailnuTe pacTosHUE S OT cela 0 ropoaa;

2) S=70,a= 10, To HaiinuTe t.

5. Pacunmrarh BpeMms iBIOKeHVsI aBTOMOOWIs1 Spark, ABIDKYIIET0Cs C TIOCTOSTHHOI CKOPOCTBIO

100 km/h, ecnin on mporren 1) 1 000 km; 2) 500 km; 3) 450 km .

6. AsromoOmis «Manuby» pacxomyert a TuTpoB ToruuBa Ha 100 kM. 3anonHuTe 3Ty TaONHUILy.

[IpoiineHHbIN yTh,
(km)
Pacxon Torusa (L)

500 700 800 S

11la 4q

7. YV AuBapa ecTb x CyM JcHer. Y A3u30eka Ha y cyM Ooubiire. CKOBKO JieHeT y A3u30eka?
Pemmts 3amaay, ecnu 1) x =5 000u y = 2 000; 2) x =4 500 u y = 350.

8. 3anonHuTH CleAyOUIyIO TaOIuILy, TOIb3YsICh GopMysnoit S = v - ¢,

S (km) 500 600 480 340 720 432 900
t (Bpemsi) 5 12 4 4 8 6 12 5
Bapuanrt otBera A B C D E F G =
v (km/h) 85 90 100 75 50 120 72 E
@)
. ©
9. Ecnu B cany n s0710Hb, HA KaKI0H U3 KOTOPBIX B cpeaHeM 1o 30 KT MJI0I0B, HAIMIIIMTE -
(hopMyITy, TOKa3bIBAIOIIYIO, CKOJIBKO KMJIOTpPaMM sI0JI0K MOXKHO COOpaTh U3 cajia, u PeLInTe =
3agauy npu n = 250. O
T
10. CocraButh hopMyiTy ISl HAXOKICHUS KaXKI0M TIEPEMEHHOM 13 JaHHBIX (OPMYIL. "
<
1) £x+ 2Ly + 2z =180° 2)P=4"-a Jv=s:t 4)S=a-b a
SYT=m+3 6)x=5t+4 NYP=a+b+c 8) C=2mnr >
U
11. Haiinute GpopMysy BbIYKCICHHS TIEPUMETpPa A . B T
NPSIMOYTOJTHHUKA. <§£
=
7 -
=
<




MPABUJ/IA PACKPbLITUA CKOBOK U KOSOPULIUEHT

. MNMpaBuna packpbiTna cko6ok

qaCTO B Hpouecce BBIITOJTHCHU S pacquOB HpI/IXOJII/ITCSI paCKpBIBaTB CKO6KI/I NI BBIHOCUTH
3a CKOOKH 00mmii MHOXUTENh. HeoOxoaumo coOmonaTh Clieayronue mpaBuia.

e ! N
58 + (48 +3) : 1-npaBuuto. Eciau nepes ckoOKoH CTOHT 3HAK +, TO
1
| TpY PacKpbITUH CKOOKK HEOOXOIUMO yOpaTh CKOOKY,
- HE MEHsIS 3HAKH CJIaraéMbIX BHYTPH CKOOKH:
1
1
58—-48+3 ! at(b-c)=atb-c
1
}
R L L L LT T TP
8,2+ (4,8a + 13) : 2-npaeuiio. Eciau nepsoe ciaraemoe B cCKoOKax
: nuieTcs 0e3 3HaKa, TO CYUTACTCS, UTO EMY
‘ ! NPEAUIECTBYET 3HAK +
1
' +b+c)=a+b+
8,2+ 4,84+ 13 | at(brog=atb+e
___________________ e e
L}
107 — (—=5,6a + 6b) : 3-npasuio. Ecnam nepen ckoOKoM CTOUT 3HaK —,
! CKOOKH HYKHO OITyCTHTb, U3MEHUB 3HAK KaXJIOTO
1 o
I CJIaraeMoro BHYTPH CKOOKU Ha MPOTHBOMOIOKHBIHA :
1
— —+ = — —
107 + 5,64 — 6 | a-(bto=a-b-c
[ a—-(b-c)=a-b+c
N ! )

Enu cymma 3akimroueHa B CKOOKH | Tiepesi CKOOKaMH MOCTaBJICH 3HAK +, TO 3HAKH Cllarae-
MBIX B CKOOKaX OCTalOTCs 0€3 U3MCHEHH.

Mpumep
1-npumep. 45 +27-2=+(—45+27-2)=+(-20) =-20
2-npumep. 9+ (-14) + 11 + (-14) +31 +(-53)=9-14+ 11 - 14 + 31 - 53 =-30

Emm CyMMa 3aKJIFOYCHA B CKOOKH M nepen CKOOKaMH IIOCTAaBJICH 3HAK —, TO 3HAKH
cjaracMbIX B CKOOKaX MEHSIOTCS Ha HpOTPIBOHOJIO)KHLIﬁ.

Mpumep
3-npumep. —54 + 275 - 12 = — (+54 - 275 + 12) = — (-209) = 209

4-npumep. 6 — 8+ 10=— (6 + 8 — 10)

S-npumep.a +b—c=—-(a—b +¢)

1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




Ynpa>XHeHus

1. Cuavanma packpoiiTe CKOOKH, a TOTOM BhIUUCIUTE. [Ipumeuanue: 3HaK + mepes ckoOKkaMu
HE TUIIETCs, HO OH YYUTHIBAETCS MPU PACKPHITHH CKOOOK.

1)— (43 +71)+71 2) + (=23 - 510) + 23
3) — (=31 +40) + 40 4)0,65 — (18- 0,35)
5)1—(1-(1-2)) 6) —1 + (-1 + (-1 +2))

2. Packpoiite CKOOKH.
D+ (a+5-b) 2) — (c +42) 3) 1,35 (1,5 k)
4)a—(~b + 4c —d) 5)—(a+b—c-5) 6) a+ (b +4c—d)

3. 3amMeHuTe BOIPOCUTEIBHBIN 3HAK 3HAKOM + HIIH —.
1) 13 2(15-27)=13+15-27
2) 1,82(-12+04)=18+12-04
3) —40,2 ? (5a—1,84)=-402 + 5a — 1,84
4) 57,82 (12n-0,125)= 57,8 — 12n + 0,125

4. PackpoiiTe CKOOKH, a 3aTE€M BBIYHCIIHTE.
1)+ (84 — 208 +25) 2)—(59-69)-29 3)+ (86 —98) +42
4)— (284 —49 — 244) 5)—(45-69-21) 6) + (-38 —410) + 38

5. Packpoiite ckoOKH, a 3aTeM BBIUYUCIIHTE.

1) (119 + 141) — (-59 + 119) 2) (325 +219) + (=50 + 110) -
3) (228 —215) — (28 + 315) %
<

6. HaiinuTe BepHBIil OTBET. g
™

t@at+b+o A a-b—c 8

<

—(a+b+c) B —a—-b+c é

L0

2

—(a-b- ¢ C a-b+c U

=

<

+(a—-b+c D —a+tb-c -

(o

A4

—(a+b-c) E —a+b+c e
o

—(@a-b+c) F a+b+c =

<

o

—(~a—(-b) +¢) G —a-b-c¢ =
C




1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

10.

11.

12.

HazoBute cnaraemele u OTACIIUTEC UX.

1)2a—-5b+3 2)x—-5y+z-8
Na—b+c—d 4)%a—%b+0,3c—d

Packpoiite ckoOKH U yIIpOCTHUTE.

1)(—a+b)—(a-b) 2)x—(x+y)

3) Sm—(m-2) Hhp-@t-(p-1)
5)(—a+b)—(2a—b) 6) x — (— (5x + 4) + 8y)
7) Sm— (2m —5) 8) 3p — (1— (p — 20))

3aKIIounTEe BCE CllaraeMble, HAYMHAIOUIMECS C YUCla m WU (-m), B CKOOKH, IOCTABUB
nepesa CKoOKOH 3HaK +.

Ob6pazen: —2a +5b+m—4n=—2a + 5b + (m — 4n)

1)3a-0,1b—m+0,1ln 2)1+m—4k——§t
1 1
3a+b—-2ctm—-n+5 4)1?c—m+2—3b—0,8c

3aKJIFOYNTE BCE cJlara€MbIC, HAUHMHAIOIIMECA C UM CJla m NN (—m), IMOCTAaBHB IICPC CKOOKOM
3HaK —.

Obpaze: a)Sa—b+m+n—k=5a—-b—(—m—n+k)
b)2a—-b-m+n—c+d=2a-b—-(m—-—n+c—d)

Dp+tg+tm—-n+6 2)b—2c—-m+3n-17
3)2k—5l+m+4n+3 4H1lg—10r—m—k+2l
Syptm—-Tqg—n+38 6)b—m—5c+2n—-1

CocraBuB hopmyiy, NPOAOIKUTE YUCITOBOU PSI.
Obpaszen: 7, 9, 11, 13,... ®opmyna: 2n + 5
1)2,4,6,8,.. 2)7,11,1519,.. 3)3,6,9,12,... 4)4,7,10, 13,..

Kakue I_II/I(prI CTOAT BMCCTO BOIIPOCUTCIILHOT'O 3HaKa?

16

27 0



CBOVCTBA APUDMETUYECKUX AEUCTBUW

Kak u B 1pyrux obnactsax MaTreMaTuky, B anredpe HeoOXOIMMO CIIEIOBATh MPaBUIIAM.

- CnoxxeHune u npoussegeHne

1) IlepecTaHOBOYHOE CBOMCTBO: 2) CBOHCTBO rPyNNMPOBKH:
atb=>b+a (a+b)y+c=a+(b+c)
a-b=>b-a (a-b)y-c=a-(b-c)y=b-(a-c)

3) PacnpeneﬂnTenbnoe CBOMCTBO YMHOXKECHUA OTHOCHUTEJIBHO CJOKECHUA H
BbIYUTAHUA::

a(b +c)=ab + ac a(b—c)=ab-ac

Hcnonn3oBanue CBONCTB apI/I(bMeTI/I‘-IeCKI/IX I[eﬁCTBHfI MO3BOJISICT CHavYaJla YIIPOCTUTDb
anre6paI/IquKoe BBIPA’KCHUC, 4 3aTEM JICTKO BBIYHUCIIUTDL €0 3HAYCHHC.

Mpumep

1) 12+33=33+12
2)55+82+45=(55+82)+45=(55+45)+82="55+(82+45)=182
3)14-20=20-14
4)4-25-37=(4-25)-37=(4-37)-25=4-(25-37)=370

5) 7-(111+8)=7-111+7-8=777 + 56 = 833
6)1+2+3+4+5+6+7+8+9=(1+N+Q2+8)+B+7)+(@4+6)+5=
=10+10+10+10+5=40+5=45

7) 55+ 82 + 45 + 18 = (55 + 45) + (82 + 18) = 100 + 100 = 200
8)(95+19)+(5+31)=(95+5)+(19+31)=100+50=150
9)145-49+145-51 =145 - (49 + 51) =145 - 100 = 14 500
10)25-712-4=(25-4)-712=100 - 712 =71 200

BbiuntaHue n geneHune

1) UToOBI BBIUECTh M3 YUCHA @ YUCIO b JOCTATOYHO K YUCITY d MPUOABUTH YHUCIIO,
IPOTHUBOTIOJIOKHOE b:
a-b=a+(-b)

2) JleneHrne MO>KHO 3aMEHUTh YMHOKEHHEM Ha YUCIIO0, 00PAaTHOE JICIHUTEIIO:

1

a:b= 'b—

L=
b

23

CBOWCTBA APUOMETUMYECKMX AENCTBUI



Mpumep

1-npumep. Ecnu s mpubasito 20 K 3a7yMaHHOMY YHUCITY, TIOITy4UTCS 45.
Haiigure 3axymanHo€e 4ncio.

1-coco0: x+20=45
x=45-20
x=25
2-cioco0: x+20=45
x+20+(—20)=45+(-20)
x =45+ (- 20)
x=25
2-npumep.
30 1 1 2
2)30:45=— = =2 —=—
) 45 §QXQ 3 3

1. BbIYHCIUTH YKCIOBOE BBIPAKEHUE YIOOHBIM CIIOCOOOM, HCITOJIB3YsI CBOWCTBA aprdme-
TUYECKHUX OIEpaluii.

1) 28-45+28-55 2)2,5-72+2,5-2,8
3)72-139-72-39 4)13,5-3,1-3,1-10,5
5)124 -42 +226 - 18 6) 2,51 —4,41 +3,49-6,59
7)91 +117+9+83 8) 31,11 +42,89-1,8-5,2

2. VIpocTuTe BBIPAKCHHUE.

1)5x -4y + 17x — 4y 2)4a-2b+a—->b
3)12a-5b—-2a—-b 4)5x+8y—9y+x
5Y4a—1la+9a—-b 6)7b+Ta—4b+ 3b

3. TlpuBenute MOAOOHBIC ClIaracMbIE.

1)7,5a—-6,8b—7,5a — 6,8b 2)a—-3a+4,7-72
3)2,la—1,7¢+2,7a—2,2¢ 4)-9,8c+5,1d+ 1,1c +4,2d + 4c
5)4,2a+1,8b—2,6a + 3,4a 6) —8,9a + 1,50 — 1,1a - 5,5b

4. Haiiaure3HaueHHe YMCIOBOTO BBIPAKEHUSI.

1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

— 1 1 . ___l
1)2,17+(3,2-0,17) 2) <_+_) ( 2 )
’ ’ ’ 3 2)°6
5) 0,94 — (—1,06 — 98) 6) (3—1 +2—1>:11i

b b




5. Haiinure 3HaueHue anreOpanyecKoro BHIPAKESHUS.

1
Da=—2:b=1 ecm,3a—2b 2)a=51;b=47 ccim, P=2(a +b)

1
3a=12,5h=64ecmm, S= —2ah 4Yya=25b=2,4;c=3,5ecmu, V= abc

6*. VmpocTuTe BRIpaXCHHE U HAMUTE €ro YUCIOBOE 3HAUCHHUE.

1
1)5GBx—7)+2(1 —x), ecn X = —

2)(2c+5d)—(c+4d),ecmu ¢ =0,4; d = 0,6
3H)1L,3) (a+tb)+2,(7) (a—b),ecrma=2;b=-9
4)-0,1(2) - (a—b)+0,02) - (a + 2b),ecmma=-10; b =6

7. HpO)IOJ'DKI/IT € JIOTMYCCKYIO IMMOCICA0BATCIbHOCTD.

MpoBepbTe ce6a Ha ocHoBe Bonpoca PISA

MP3 ITJIEEPBI
MP3 nneep Haymauku Tk
155 y.e. 86 yie. 79 y.e.

[Tpu nponaxe MP3 moxxnO momyuuts 37,5% mpuObLIb.
[TokazsiBaroT nu cieayroiue ¢GOpMyibl NMPaBUIbHYIO 3aBUCHUMOCTb I[€HBI — W,
LIEHbI MPOJIAXU — S ?

DopMyiibl Bepusl 11 popmyibi?
s =w+0,375 na/aer
w=s5-0,375s na/HeT
s=1,375w na/Het )
w=0,625s na/Her

CBONCTBA APUOMETUNYECKUMX AENCTBUMN




1-TNABA ANNTEBPANYECKWME BbIPAXEHWMA M CTEMEHDb

CTENEHb C HATYPAJIbHBbIM NMOKA3ATEJIEM

1) CymMMy OMHAKOBBIX YHCET MOKHO 3aMEHUTHh YMHOKCHHEM:

4+4+4+4+4=4-5 a+a+a+---+a+£=na
5 pa3 n pa3
@®
2) ‘ 5.5=5.=25 | 5¢55 =5 =125

v A& W N =

. 3anomMmHwure!

Cmenens yucna a c HamypajibHblM noKazamenem n paBHa MPOU3BCIACHULO 7
MHO)I(HTCJIeﬁ, KaXXIbIil U3 KOTOPBIX paBCH a.

. . . . = n
g a--a- ... CL a
g
npas 1 = I0OKa3arejb CTENEHU

ocHOBaHue creneHn €——— (]

VYMHOXEHNE OAUHAKOBLIX YHCEI MOKHO 3aMEHUTHh HOBEIM JICUCTBHUEM — JAelicTBHE
BO3BeICHHA B CTENEHD:

7-7-7-7-..-7=T° 12=12! 25=2-2-2-2-2=32
—~— —
8 pas 5 pa3
11
BRGARa 777 7 7.7
7 pa3 11 pa3
Yucrio B TIEpBOI CTENEHH PaBHO caMoMy duchy: d' = a
3¢ 3
= 1 — =" ] I = _
41=4 211 =21 ( 5) : (<0,5)! =—0.5
Crenenu uncna 10:
10'=10 10*=10 000 107 =10 000 000
102=100 10° =100 000 108 =100 000 000
10°=1 000 10°=1 000 000 10°=1 000 000 000




Mpumep

21=2 ITokazarens cTeneHn
22=2-2=4 ‘//'
25=2-2-2=8 !

21=2.2-2-2=16 4 =4 -4-4
29=2-2-2:2-2=32 \\\
260=2-2-2-2-2-2=64 OcHoBaHue cTENECHU
27=2-2-2-2-2-2-2=128

2§=2-.2-2-2-2-2-2-2=256 =43
20=2-2-2-2-2-2-2-2-2=512

210=2.2-2-2-2-2-2-2-2-2=1024

Ynpa>XHeHud

3amucarb CyMMy B BUJIC TIPOM3BEIICHHSL.
D7+7+7+7+7
3d+d+d+d+d+d+d

5) 5ab + 5ab + 5ab + 5ab + 5ab
7)10+ 10+ 10+ +10,

o
43 pa3

3anucaTth NPOU3BEACHHUE B BUJIE CTETICHU.
n7-7-7-7

5D =51 (=51)-(=51)-(-51)

5 2. 2. XX
y oy vy

Yrpoctute, UCTIONB3YS 0003HAYEHHE CTENICHH.

1)5-5-4-4-4
3)2-2-a-a-b-b-b-b-b

5)2-2-2-3-3-3-3-5-
Nr—y) (x—y) L. 4. 4. 4.4.4d

8 12-1,2-1,2
10)0,6-0,6-06-a-a-a-b-b-b-b-b-b

12ya-a-a+b-b-b-b+c-c-c-c-c

2)ata+tata
4) 2x + 2x + 2x + 2x
6) (a—2b)+ (a—2b)+ (a—2b)
k+k+k+ - +k
—~

n pa3

X X X "X "X"X"X
3a 3a 3a 3a_ 3a

6)

2)a-a-b-b-b
4)X'x’y’y'y'Z'Z'Z

NE51)-(-51)-x-x
11) (5a —4b) - (5a —4b)
13)a-a+b-b+tc-c

CTEMEHb C HATYPAJIbHbIM TTOKA3ATEJTEM



4. VYmpocTute BBIpaXEHHE.

3)7-7+a-a-a+b-b-b-b hx - xtx-x+tx-xt-tx-x
-
npazx-x
S)x-x+tx-x+tx-x+-+x-x 6)araata-a-at+ ~+a-a-a
Y e
Xpaszx-x bpaza-a-a

Na-aata-a~ata-a-at—+a-a-a
S
apaza-a-a

arata-ata-at—-+a-a+ b-b-b+tb-b-b+-+b-b-b,
—_—— —
bpaza-a apazb-b-b

5. Beruucnure.

1) 5 2) 63 3)2¢ 42 5) 110 6) (~1)2

7)(?)3 8)(i)4 9) (2,57 10)(=2,52 11)=25  12)(=2)

. 3anomMmHure!

Kaxnoe uncao, 6ompmee 10 moxxHo 3anucarh B Bumge a © 107, roe 1 <a < 10,
n — HaTypajibHOE 4ncio. Takas 3anuch Ha3bIBACTCS CTAHJAAPTHOM 3aNMCHI0 YN CJIA.

[lpu m3ydyeHun GU3MKKM U XUMHH, pacdeTaX Ha MHUKPOKAIBKYISATOpPE U BO MHOTHX
JPYTUX CIIydasx UCHOIB3YETCs CTaHAapTHAs (popMa 3aIiCH YHCE..

Macca 3emun: 242322 212019 181716 151413 121110 9 8 7 6 5 4 3 2 1

FEEEEE P8 P8P PP S8 v iy
5974 200 000 OOOfO 000 000 000,0 kg

CTaH}lapTHaﬂ 3aluchb 4YMucjia

[ 5,9742+ 10 kg ]

Mpumep
1-npumep. 52 =52 -10=5,2 - 10! 2-mpumep. 73 =73 -10=7,3 - 10!
3-npumep. 625=6,25-10=16,25-10° 4-npumep. 3147 = 3,147 - 10°
5-mpumep. 516,444 = 5,16444 - 10? 6-mpumep. 3 265 400 = 3,2654 - 10°

7-npumep. Paccrostaue ot 3emutu o conna 150 000 000 km wmu 1,5-108 km.

8-nmpumep. Macca TamkeHTcKo# TeneBbimku 6-10° kg wau 6 000 000 kg.

1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




- 3anomHure!

Bossenenue B crenens - neiictsue Il crynenu. Eciu B BeIpakeHUM HET CKOOOK, TO
CHauaJja BBITTOIHIETCS TPEThs CTYICHbB, 3aT€M BTOpas CTyIeHb (YMHOXKEHHUE U JICTICHHE )
1, HAKOHETI, TIepBasi CTyNeHb (CIIOKCHUE U BHIYUTAHUE).

2:-524+4-3=2-25+4-27=50+108=158

3anuch 4YuceNn ¢ HCIOJIb30BAaHUEM CTEICHEH HCIIOJIB3YCTCd BO MHOTHX ClIydasX,
HapuMmep, IJid 3allMCH HaTypaJIbHBIX YHUCEJI B BUAC CYMM PAa3PAJHLIX Cl1aracMbIX:

2021=2-1000+0-100+2-10+1=2-10+0-10>+2-10"+ 1

Ynpa>xHeHud

6. 3amucarb JaHHBIE YKCIIA B CTAHIAPTHOM BH/IE.
1) 17 2) 128 3) 75716
4) 12 000 000 5) 128 000 000 000 ° 6) 74,28

7. 3anmcare JaHHBIC YKCIIA, 33/IaHHBIC B CTAHIAPTHOM BHJIE, B IOJIHOI (hopme.
1)2,5-10° 2)3,45-10 3) 5,567 - 10° 4)6-10°
8. 3anmmmTe YMCa B BUIEC CYMMBI Pa3psIHBIX ClIaraeMbIX.

12715 2)10 785 3) 475 064 4) 89 412 141

9. 3Bamucars yncia, 33[aHHBIC B BHE CyMMbI Pa3psIIHBIX CIIAraeMbIX.
1)4-10°+3-10°+0-10"+2 2)7-10°+6-10°+5-10'+7
3)8-10°+3-102+1-10"'+4 4)9-10°+9

10. Beruucnure.

1) (0,3)} 2) 54 3)-5° 4) —(-2)

-5 (-y) 9wy N (5 ) (6
11. Beruucmure.

D D+ D+ () 2) (1P - (1 (1)

3) (_1)2021 - (_1)2022 + (_1)2023 4) B (_1)49 . (_1)58 . (_1)79

12. Beruncnaute 3HaYE€HHE BBIPAKECHUS X* JUUIsI 3HAYCHUH X, IPUBEIACHHBIX B TAOJIHIIC.

-3 —2 —1 0 1 2 3 4 5

13. Hailinure HEU3BECTHEHIE.

1) 10"=1 000 2)4=128 3)30m=30 4) (-5) =-125

CTEMEHb C HATYPAJIbHbIM TTOKA3ATEJTEM



1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

14. Brrunciaute 3HaUCHHE BBIPAKEHUS X° I 3HAUCHHI X, TPUBEICHHBIX B TAONIHIIE.

-3 —2 -1 0 1 2 3 4 5

15. Brruucnure 3HAYCHUE BHIPAKCHUS X* — X° JIJIsl 3HAYCHHH X, IPUBEICHHBIX B TaOMIHIIE.

31,3
x 0 | -2 | 3 | -4 ] 10 | -6 |-05]| 12 | 7 -

16. Jlanuble 4yKcia NpeJCTaBUTh B CTAHIAPTHOM BHJIE.
1) Cpennee paccrosiaue ot Mepkypus 1o Connna 58 mummion km.
2) Cpennee paccrosiaue oT Berepst 1o Comnnia 108,3 mummmon km.
3) Cpennee paccrosuue ot 3emnu a0 Connna cocrasnseT 150 mumnmnon km.
4) Cpennee pacctossaue oT Mapca o Connia cocrasnser 227,94 muiiinon km.
5) Cpennee paccrosinue ot FOmurepa no Comnnila coctasisiet 778,6 MuumioH km.
6) Cpennee paccrosaue ot CarypHa 1o Comana cocrapiusier 1429,3 mummnon km.
7) Cpennee paccrossaue ot Ypana qo Connna 2872 Muminos km.
8) Cpennee paccrosinue ot Ypana a0 Connua 2872 muinnon km.

CBOWUCTBA CTEMNEHMU
C HATYPAJIbHbIM MOKA3ATEJIEM

. 3anomMmHure!

1-cBoiicTBO
[Ipn ymHOX)EHNH CTEIEHEeN C OIMHAKOBBIMUA OCHOBAHUSMHU, OCHOBAHUE OCTACTCS
MPEXHUM, a TTOKa3aTeJIn CTeeHEeN CKIIagbIBatOTCS.
xm .xn :xm+n
2-CBOWCTBO
ITpu nenenunu creneHei ¢ OMHAKOBBIMUA OCHOBAaHUSAMHU, OCHOBAHUE OCTAETCSA
MPEXKHUM, a TTOKA3aTeNN CTEIEHEeN BhIYUTAIOTCS.
X" oXx"=x""" m>n,x+#0.
3-cBoOiicTBO
IIpu BO3BEIEHMHU CTEIIEHU B CTEIIEHb, OCHOBAHUE OCTAETCS MPEKHUM, a TOKA3aTeIIN
CTEIEHEU TePEMHOKAIOTCSI.
(xm)n — xmn
4-cBOJCTBO
IIpu Bo3BeIEeHMM MTPOU3BE/ICHUS B CTENICHb, KAX/IbIi1 MHOYKUTENb BO3BOJIUTCS B 3TY CTETICHb.
()" = xy"
5-cBoiicTBO
[Ipu Bo3BeIeHNH B CTETICHB APOOH B 3TY CTEIICHB BO3BOMSITCS YHUCIUTEIb U

3HAMEHATEeIb IPOOH.
x\"_ X'
S, = n > ;é 0
( y) v




=+ —

2 3 _ .5 4 2 _ a2
6 . 6 — \2+3=5 4 e 4 - 4 \4—2=
Tabnuna creneHei
64 | 128 | 256 | 512 | 1024
729 | 2187 | 6561 | 19683 | 59049
| 4096 | 16384 | 65536 | 262144
15625 | 78125 | 390625
46656 | 279936
117649 37 = 2187
8° = 512
Mpumep
29 . (25)6 . (24)5 29 . 230 . 220 29+30+20 259 B
1-npumep. T = P = &y = s —059-54=195 =139

Z-mpumep. (=1 =1 D DD DD DD D=-1

3-npumep.0°=0-0-0-0-0=0

1. 3anummure IIPOU3BCACHUC B BUJIC CTCIICHU.

1)57- 54

4) a3 . a4 . aS
1 10 1 17
(5)(3)
10) ¢ - ¢ - ¢
2. 3anummre 4yact
1)85:8

4) (0,8): (0,8)*

2)at - @

5) (-2,6a) - (- 2,6a)
S 23]
1) a* - a% - a’

HOC B BUJC CTCIICHU.

2)53:5°

(44

3) (3b)’ - (3b)"

6)03'04'010
9)x8.x9.x3

12) (=) - ()"

3)34:3

of5)(:)

CBOWCTBA CTEMEHW C HATYPAbHbIM MOKA3ATENEM



7) (ab)"” : (ab)" 8) (g_Z)“: (2_2)9

3. 3anummure B BUJC IIPOU3BECACHHUA IBYX CTEIIeHEN ¢ OJMHAKOBBIM OCHOBAHHECM.

D 2) & 3) (=) 4) ¢ 5) (~11x)"
6) (—i) (123 8) (4a)® 9) (ab’y  10) (“5xp)®

4. 3anuiure BBIPAa>XCHHC B BUJC CTCIICHU C OCHOBAHUCM d.
1) (a7)8 2) (a9)11 3) (a7)13 4) (a2)4 -ad
5) a8 . (a3)11 6) (a3)5 . (a6)8 7) a21 . a24 8) (a9)3 . (all)s

5. Bo3ssectu apoOb B CTEICHb.

4 6 3 10 11 8 a 21 b 9

(5] 2(5) o) 9(F) 9(¢)
6. 3anumunTe yucia B BUIE CTEIIEHU C OCHOBAHHUEM 2.

1) 64 2)32 3) 256 4)16

5) 2048 6) 1024 7)25- 16 8) 26 - 32

9) 64 - 210 10) 24+ 32 11)21-25- 64 12) 16 - 64 - 256
7. Bo3sBeauTe MpOM3BEICHUE B CTCIICHD.

6
DG-7F 2)(6-12° 3) (2 ?1 7) 4) (5x)° 5) (<3a)"

8. 3anumuTe 4ncia B BUJAC CTCIICHHU C OCHOBAHHUEM 3.

1)3 2)9 3)27 4) 81 5) 729 6)3 -3

9. Beluucnure:

2. 310 3.015 36. 58 79 . 713 59. 519
1) 37 2) ol 3) 34. 57 4) 76 714 5) 525
217, 341 68 310. 99 63 38 . 58
6) 215,339 7) 217 .37 8) T 9) W 10) ?
(_3)10 (_ 3)10 38 (_ 5)9 (_ 8)11
11 12 13)-—— 14 15 =%
N RN Ty 9 ~gw

10. Ilpu kakux 3HAYCHHSX 71 BBIMOIHIIOTCS pAaBEHCTBA?
1)2"=64 2)3"=1729 3)2" =256 4) 37 =243
5)2"-3"=36 6)2"-3"=216 7) (37 =27 8) (27 = 1024

11. 3anuiure BEIPaXKCHHE B BUJIC CTEIICHH C OKA3aTeIeM CTCIICHH 3.

1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




12.

13.

14.

15.

16.

17*.

18.

19*,

20*.

1) a® 2) b* 3) ¢t 4) 5% 5) a*b®
6) a’b’c’ 7) a'*b**c* 8) 27a" 9) 125a'*h* 10) —0,008x%"8

Brruucnure.
1)0,54-2¢  2)(-0,1257 - (-8  3) (%)]'0(1 ?—)m K (_2&7)6' <_ 3 %)ﬁ

35 . 26 6) 38 . 26 7) 1513 8) 29 . (25)6 . (24)5

5) 65 66 5]1 . 312 649

3anuimuTe IpoOH B BHJIC CTCTICHH.

36 210 815
1) =& 2) = 3) g5 4)

513 x30
— 5) 5

Haitgute yncnoBoe 3Ha4YE€HHUE BBIPAKECHUS.

a2 B a2+b2 B B
l)ﬁ’ ecnu a =-3 2)74, ecmia=-1,b=2
a— b’ _ B 2a -5 _
3) a+b,ecnna——l,b—2 4) a3,ecnna—4

3anummure BBIPAKCHUEC B BUJIC CTCIICHU.

1) 5n+2.52n+1 2) 3n—2.33n—4 3) 2n—1.4n—2.8n—3 4) 32n+6:3n+8
5) 93n+4 : 272n+1 6) aSn—3 . a4n+1 7) a2n+9 .a3n+7 8) bk+5 : bk+4

HpI/I KaKOM 3HAQ4YCHHM 71 BBITIOJTHACTCA paBeHCTBO?

1) (3n)4 — 320 2) (52)n — 518 3) 46n — 260

4)36"=216" 5) 495" = 34320 6) 2% (263 =2"

7)43 -84 16°=2n 8) a* b* ¢* = (abc)" 9) a's b'8 ' = (a° b 7Y
CpaBHure.

1) 12° u 24* 2)5"%u 10° 3) 100%° u 200 4)35u 7"

3anuuImTe Yucio B CTAaHIAPTHOM BHJIE.
1) 1800 2) 27 900 3) 256 000
4) Paccrosiaue ot 3emnu g0 Conuna 149 500 000 km

CKONBKVMMH HYJISIMM 3aKaHYMBAETCS YNACIIO?

1) 720 - 1620 - 625 2) 280 - 280 - 1875 - 900
Haiinute nocienuioro uudpy BeIpaskeHUs.

1) 1245 + 5647 2) 145781 + 659874

3) 455412 — 6542 4) 45781147 — 451259
5) 4152547 - 145218 6) 41526 - 415879

CBOWCTBA CTEMEHW C HATYPA/IbHbIM MOKA3ATENEM



OAHOYNEH N ETO CTAHﬂ,APTHbIVI BAA

Haiinem 06beM Ky30Ba rpy30BHKa:
V=a-b-c

DTO0 BBIpOKEHUE MOYKHO 3aITUCaTh
B BUze 3abc.

3 — 4KMCIIOBON MHOXKHUTEIb
abc — OyKBEeHHBbIC MHOKHTEIIH.

. 3anomMmHure!

Aﬂre6pa1/1qec1<oe BBIPAKCHHUC, COCTOALICC U3 TPOU3BCACHUSA YUCIIOBBIX U 6YKB6HHBIX
MHO)I(HTCJICﬁ, Ha3bIBACTCsA OZ[HO‘l.TIeHOM.HaHpI/IMep, 9TH BBIPAXKCHUA — OAHOYICHBI:

5 2a S5ab‘5c —2a 1 % ab’ (—4)bc?

(—4)be*— e
\

K03 HULIHEHT TepeMEHHBIE

Kosdpuuymenr

Ecnu BeIpaxkeHne COCTOUT U3 MPOU3BEICHUS YUCIIa U HECKOJIBKUX OYKB, TO MHOXHTEJIb,
crostuii nepe OykBaMu, Ha3bIBaeTcs K03 HuimeHTom.
OO6buHO KOXGOUIIMEHT CTAaBUTCS Tiepen OyKBEHHBIM MHOXHUTENEeM. [Ipu yMHOXKEHUH
Mex 1y KodhduiineHToM U OyKBaMU HET 3HAKA YMHOXKEHHUS: a2b, —ab3.

Mpumep
1007 — xoapduument 100 —3ab — ko3 punuent (—3)
px — xkoddurment 1 —b — koappunment (—1)

% a’b k03 dUIMEHT OAHOUIEHA %

1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




CtaHpapTHbIA BUA OAHOUJIEHA

Jlis mpuBeneHus 3aJaHHOTO BbIPQXKEHUS K CTaHJIapTHOMY BUJY, YMCIOBbIC U OyKBEH-
HBIE MHOMKWTEIU TIPYyNIUPYIOTCS OTAECNBHO M HAXOAUTCSA UX npousBeacHue. HannenHoe

YHXCJIO 3alIUChIBACTCA IICPE 6yKBeHHBIMI/I MHOXHUTCIISIMU.

6a - 2b ' 6-a-2-b ' 12 - ab=12ab

1)-0,1a - (-10b) =-0,1 - (—10) - ab = lab = ab — crannapTHHII BUI OJHOUWICHA.

2)%a-(—ib2)‘3ac=—£a2bzc

5 5
6 a’ b* ¢ — cTauapTHLIA BU O
2 P Jl OJIHOYJIEHA. .
Ynpa>xHeHus

1. HpI/IBeI[I/ITe OJHOYJICH B CTaHI[apTHBII\/’I BU/I.

1) % @ - 4a’ b’a 2) ab’ ba’ b?
3) 64a5~lb4-£ab 4) 100x - 0,01x°y?
16 49 ’
5) abc? b® ca? cc 6) a’ b*ab*b*a*b
7) S5ab - 0,7bc - 40ac 8)—x'y - 3a*y*
9)— 0.45xy - (1 % xz) 9%y 10) 0.6a* b( —0,5ab’)
2. TlpuBeauTe OMHOUIICH B CTAHAAPTHBIN BHJI, 3aT€M HAMNUTE €r0 YUCIOBOE 3HAYCHHE.
1) Tlaz “da*b,ecma=3,b=-2 2) ab’a*bab,ecina=— 3,b=2
3)54° '2—85b2 -1 i—ab, ecma=2,b=5 4)02x"y - 04x"y*, ecrux=—1,y=-5

5) abc*ab’ca’be,ecmua=1,b=-2,¢=-3
6) a’b*ab’*a*b, eciua=-5,b=-0,2

3. Haiigure 06beMbl QUTYp U IIPUBETUTE PE3YJIBTAT K CTAHAAPTHOMY BHLY.

2c 2c

2b 2b

OAHOYMEH U ETO CTAHAAPTHbBIVI B/,



1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

YMHOXXEHWUE U AENEHUE OAHOY/IEHOB

YMHOXeHUe OAHOUJIEHOB

YrtoOb! ynpoCTHTH anredpandeckoe BEIpaKeHNe, Hy’)KHO HAIIMCATh €ro KaKk MOXKHO KOpode
U YIopsiIoueHHee.
[Tpn yMHOXKeHNM OHOYJICHOB B CTAaHJAPTHOW 3alMCH MBI CHavYaja yMHOXKAeM JHcia, 3a-
TeM OyKBBI.

(4a’bc®) - Babed) =4a*bc - 3ab’cd=4 -3 - "' - b' "4 A1 - d=12a°bcd

YMHO)KEHHE OJHOUICHOB AHAJIOTWYHO IPUBEICHUIO €ro OT HEeCTAaHJapTHOIO BUAA
K cTaHaapTHoMmy Buay. IIpu yMHOXeHUHM cHayasa 3amMchiBaeTcsi KO3(pQULUEHT, a MOTOM
OyKBBI B aJI(paBUTHOM MOPSIIIKE.

Brmomaute YMHOXCHHUEC OJHOYJICHOB.

1.

2.

5x

1) (3a)(4b)
4) (-2a) - (-8b)
7) %x '(—%y)

10) (ab) - (bc)

Haiigure miomanu guryp.

2) b - (5b%)
5) (=a) - (7D)

8) (=8m’) - (=Tm?)

3) (4a) - (10b)
6) (—6m*) - (5n*)
9) (4xy) - (-5x7)?)

11) (2,5a%) - (4a°) 12) (—abc?)(—a® be)

4p
3 14
7a
3 10
4y 6¢ 5 £ 7 4
1-shakl 2-shakl 3-shakl 4-shakl

Brinonuaure nerctBusl.
1) (-5a)’ - (-4a)

3) (@b Y- (@b )
5) (2,547 - (2a')*

7) (8a)* - (5a%) - (2a")

VYMHOXBTE OHOUIEH.
1) (@®)(b°)(a’ b®)
4) (1,2x%) - (1,3x'9)

2) (-a)’ - (-a)!

4) (aIO b9 c8)5 . (a9 bS CS)4

6) (-2a*b)* - (-2ab*)}

8) (abc®)? - (ab’c)* - (a® be)y’

2) (alo b9) . (a13 b7)
5) (2a) (3a?) (4a®) (5a%)

3) (-5a*) (0,26°) (-8a° )
6) (0,6m*) (0,8n°)



AeneHne ogHoOuUNEHOB

[Ipu npeneHum opHOWIEHAa HA OJHOWIEH KO3(PQUUIUEHT AETUMOro JeluTCs Ha
K03(h(UIMEHT AeNuTeNs, 3aTeM U3 TOKa3aTeNeil CTENeHN COOTBETCTBYIOMINUX OyKBEHHBIX
BBIPQ)KEHUH J1€MMOT0 BBIYMTAIOTCS MTOKA3aTeIN CTEIIEHN COOTBETCTBYIOLIMX OyKBEHHBIX
BBIPAKEHUN JEITUTEIIA.

Ba*b’c): Rab) =GB :2) (@ :a)- (b’ :b?) - c= 1%613170

HpHMeanHe: €CJIM TIOKa3aTejb CTEIEHU XOTSA Obl OJHOI'0 M3 COOTBETCTBYIOIINX
6YKBGHHBIX BBIpa)KCHI/If/'I JACIIUTEIIA OoJIbllIe IIOKA3aTeNsl CTEIeHU COOTBCTCTBYIOLICTO

ACJIUMOTI 0, TO pE3YyJIbTAT OICpaln ACJIICHUS HC 6y,I[CT OJHOYJICHOM.

JleneHue ogHOUIEHA HA OTHOYWIEH MOYKHO 3alMChIBaTh B BUAE £ . 7 = % .
372
Hampumep: 4la3bzc : Eazb2 = EE% = 6ac
3 18 3 13 ab
Ynpa>XHeHuA
5. Pasgenure OIHOYWIEH HA OHOYICH.
1) b : b7 2)ytey 3) x o x!
4)3c:(-2) 5) (- 0,6a) - 0,3 6) (36a’) : (184°)
7) (—6¢) : (—4c) 8) (5ab) : (2a) 9) (1,2a°b7) : (-0,6a° b*)
6. Kaxkoe U3 mpUBEIECHHBIX BHIPAKEHUIH OTHOUICH?
1) 3,4x% 2)—0,7x)? 3) a(-0,8) 4) x> +x
5) x*x 6) — % m* nm? Tya—b 8) 2(x + y)?
7. TlpuBeauTe OJHOUWIEH K CTAHIAPTHOMY BH]IY.
1) 6xy 2) —2abc 3) 0,5m2n 4) —bca
8. 3BamumimTe OJHOUIIECH B BUIE KBaJApaTa JPYroro OAHOUYICHA.
1) 9x* 2) 81x° 3) 16y 4)25a8 b 5) 36a'h'? ¢t 6) a®b' '

9. HpI/IBe)II/ITe OJHOYICH K CTAHAAPTHOMY BULY, HaliIUTe €ro YKMCJI0BOE 3HAYCHUE.

l)iaz-Sa'b,eana=6,b=—4

6
2)ab*a’b* ecmna=—-1,b=1
3 4 1 2 — _
3) 0,25a -?b : 27(1 b,ecrma=-3,b=-1

4)4x*y? - 0,5x*y, ecmu x =2,y =—4
5) a’bca’b?’c,ecmua=1,b=-1,c=-2

6) 4a*b* - a* - b*, ecmu a =4, b =-0,25

YMHOXEHWE U AENEHWME OAHOY/TEHOB



1-TNABA ANNTEBPANYECKWME BbIPAXEHWMA M CTEMEHDb

10. Pazjpenure oqHOWIEH HA OJHOWICH.,

1) (-2¢): 0,1¢
3) B0mSn®) : (0,3m’ n?)
5) (0a2x6y7) : (_Oa01x4y6)

2) (% a) : (i— a)
4) (42a°) : (—6a*)
6) (0,9x°y*) : (-0,2x°y)

8) (30ab) : (—40ab)

11.

12.

13.

3 ao\.(1. 1 256
7)(25 ab).(lzsab)
Bremmomaure YMHOKCHHUC.

D=4 @b(-a'b)4b’a 2)2f ¢d (-3 cd)’

3
3) 8a2 b (——lab6)~(——1b5)a3 4) 3§—c3d2-(—%c2d2)

1 2

Haiigure 3HaueHne oTHOWICHA.

1) 2x*)?, agar x =—0,5; y=-2 bo‘lsa 3

Hailigure 3HaueHne ogHOWICHA.
1) —200x)?, agarx=— ;—; y=-0,1 bo‘lsa

2)—800a*h, agar a =——; b=—0,1 bo‘lsa

1.
29

MHOTOYIEHDbI

. 3anomMmHwure!

AJlre6pquec1<on CYMMY HECKOJIBKMX OTHOYJICHOB Ha3bIBAIOT MHOI0OYJ/IEHOM.
OZ[HO‘{J'IGHLI, BXOOAIIMEC B MHOI'OYJICH, HA3bIBAIOT YJICHAMM 3TOI'0 MHOI'OYJICHA.

1 1
—2a*b + ab® + =3¢ —2a*bh; ab*, —-c
— _ ~— 3 _—
—
Muorousies YeHbl MHOTOWICHA

Mmuorounen Mmuorounen Mmuorouen Mmuorournen

2)3a*b* agara=-3;b=— 1 bo‘lsa

—2x2 x>+ 5 42+ 5x + 8 7a*>+9b—4b° + 8




Mpumep

1 2
1-npumep. CocTaBbTe U3 CIESIYIOIIUX OJHOUJICHOB — 53 ab?; 3a*; — a*bc; abc; 3? MHOTOUJIEH.

1 2
VX MOKHO 3aIMCaTh TIOCIE0BATEIBHO CIIEMYIOIIMM 00pa3oM —5 o ab® +3a* —a’bc+abc +3 3

2-npumep. IIpercraBsTe MHOTOWIEH B BHAE CYMMBI CJIEAYIONIMX  OJHOYICHOB
9a°h*c — 2a*bc* + 2ab — Sac.

9a°b* ¢ —2a* bc* + 2ab — 5ac = 9a® b* ¢ + (-2a® be*) + 2ab + (—Sac).
1
3-npumep. YpocTtutre MHOTOWIEH 3a - 2ab j— —a*bc - 2b—4mn - 2mn®.

Ka)KHBIﬁ YWICH JaHHOI0O MHOI'O4JICHHA 3allMIICM B CTAHJAAPTHOM BHUIC:

3a-2ab + 1 a*bc2b —4mn-2mn® = 6a>b + % a’*b*c — 8m*n*

4
4-npumep. Haiinure yncnoBoe 3HaueHne MHorowieHa: 2a* + 3ab + b*, bunda a = 0,5; b= %
2(Q$HJ-Q5=L+«Ly=2-Qu5+mihi=025+mihi=
3 3 9 9
1 _3 1 _27+4 _ 31
0,75 9 4 9 36 36

1. Hepqu/IanTe BCC OJHOYJICHBI, BXOAAIINMEC B MHOI'OYJICH..

1)-3x*+9x -5 2)7a2+i—b—c
3)a2—b2—%c 4)—2a+3b-5¢
2. 3anuiimTe MHOTOYWICH B BUIE CyMMBI OJJHOUICHOB.
1)6a*—8a*+4a*-5 3)ab*+a*b —abc
2) 1,6a*b — 5ab*> -4 4) 1,6a +3,4b—0,2¢
3. U3 naHHBIX OJHOWICHOB COCTaBHTE MHOTOUJICH.
1) 3x%,6x, 9 2) &, -b°, ¢
3) 2x*, —3x, -8 4)—a’, -b", ¢*

4. TlpeoOpa3oBaB MHOTOYICH, HAMIUTE €r0 3HAYCHUE.
1) —aba + abab — a* bab’, ecnia =1, b =2
) biat-5-b%a*-2-2a*b,eciua=—1,b=-1
3) ababab — a* b*ab® — 3a*ba’b’, ecria =2, b=—1

4) a*b’a — a* bab* — aabab’, ecnma=—-2,b=—1

5. Haligure 3Ha4€HUE MHOTOUYJICHA.
Dx*+2x*+5y+ 1,ecimx=2vay=3 D) vt—d,ecrmv=4vad=3

MHOTOYJ/TEHbI




6. HaiiauTe wiomanu uryp.

5. b
4 4c
4x

3x

SN

3d

6y 2y 3y
I-shakl 2-shakl 3-shakl

7. CocraBbTe MHOTOYJICH, UCTIONB3YSI CICAYIOIINE KOI(PPHUIIUCHTBI.

1)1;,-4;7;0;0; 1 2)3;—3;5;0;6;—%;0 3)6;0;7,0;4
8. HaiiguTe 3HaYCHWE MHOTOYJICHA.
DI12Q2-p)—-29-9p+1),ecu p= ‘1‘— 2) 8x — (3x + 1)5x, ecnm x = -2
3)(ct2)c—(ct3)c* ecmuc=-3 4H20Bb+1)-5,ecnub=-2
9. Haiigure 3Hauenue MuorouneHa: 6a’ — Sab + b> — (3a*> — 5ab + b?), ecnu
= 2ib-3

10. Haiigure 3Hauenre MHOTOWIeHa: — 8a® — 2ax — x* — (—4a* — 2ax — x?), ecnu

a=— %, x=-2.
11. Haiigure miomanb Guryp.

1-puc. i

12. Bepen mu akt? Caenaiite BHIBO U 3aMOJHUATE CIICAYIOIIUH PSII.
P+5+3°=153
163+ 50° +33°= 165 033
166° + 500° + 333°= 166 500 333

1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb




NMOAOBHbLIE YNEHDI
U NX NPUBEAEHVUE

Mpumep
atb+3a+b=a+3a+b+b=4a+2b=2Q2a+Db).

----------------------------------------------------------------------------------------------------

o
AN

-----------------------------------------------------------------------------------------------------

3anomHwuTe!

YroObl 3aMEHUTH BbIpakeHUE 00JIee MPOCTHIM €My 3KBUBAJICHTHBIM BbIPR)KEHUEM:
mar 1: cnoxure k03¢ UIMEHTH TOA0OHBIX YJICHOB;
miar 2: pe3yabraT yMHOXKbTE Ha OO OyKBEHHBI MHOKUTEb.

3a—5b+6b—2a+3b—-7b 6p—3q+3-4p-2q=
6p—4p—-3g—2q +3
3a—2a—-5b+6b+3b-7b =2p-5q+3

Y.
\

a—3b

G
i

Taxoe ympoleHre BoIpakeHUsI Ha3bIBAIOT MPUBeEIeHUeM MOA00HBIX YIeHOB.

Brbl 3HaeTe, uTO CBOMCTBO pachpeesIuTeIbHOr0 3aKoHa YMHOXeHus (a + b) - ¢ = ac + bc
BBITIOJTHSIETCS 17151 IPOM3BOJIbHBIX YHCeN @, b U c.

3ameHa BeIpaxkeHus (a + b) - ¢ Ha ac + bc wnm ¢ - (a + b) Ha BeIpaxkeHue ca + cb Taxxe
Ha3bIBACTCSl PACKPBHITHEM CKOOOK.
3ameHa BBIpaKEHUS ac + bc BeIpakeHueM (a + b) - ¢ wn ¢ - (a + b) Ha3pIBaeTCS BhIHECEHU-
eM 0011ero MHOKHUTEJIS C.

Mpumep

1-npumep. YnpocTuTe BolpakeHUE:
4,75x +5,25x = (4,75 + 5,25)x = 10x
2-npumep. Packpoiite ckoOKM U IpUBeIUTE MOJOOHBIE CIaracMble:
5x-2y)—By—-5x)=5x—-2y—-3y+5x=10x - S5y
3-npumep. Beruncnure ynoO6HbIM cIOCOOOM:
639 - 1001 =639 - (1 000 + 1) =639 000 + 639 =639 639
4-npumep. Ecm ymeHbl1aeMoe yMEHBILIUTB Ha 24, a BBIMUTaeMOe Ha 36, Kak MI3MEHUTCSI Pa3HOCTh?
a-b=c
(a—24)—-(b—-36)=a—-24-b+36=a —-b+12=c+12

MOAOBHbLIE YAEHBI N X MPWUBEAEHWNE



1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

1. Packpoiite CKOOKH.

1)2 - (x+13) 2)(2-x)-24 3)(y-27)-5 4)32-(c+5)

2. TlpuBenuTte momoOHbIE ClaraeMble.
1) 6a-3a+5a 2) 14b—(8b +4b) 3) 2b-3b+8b
3. Vmpocrture BBIPaKCHUSL.

1) 2a+3-(3b—4a)+b 2) 2-(2x—3y)+12x+7: 3) x—(a+b—c+d)

4. VYupocTute BbIpQXEHHS U yKa3aTh MPaBUIbHBINA OTBET.

4 A Y 4 A Y
I 4x—(3x-7)+(x+3) 1 I 1
l \f,1x+0,2 l
| | 1 |
| | | |
1 4(2x-5)+3x+20 | | 2x+ 10 |
1 1 1 11 1
X
L 0,4(4x-3)+1,4-16x : :
I I I 0,2 I
1 1 1 1
I 0,3(3x+5)—1,3—0,8x I i I
\ 14 \ 14

5.  Vmpocrute BolpaxkeHue u HaiuTe 3HaYeHus npu x = 1; —4; 2.5; —40.

)(5x—1)—(2—-8x) 2)37—-(x—16)+(12x—1)

6. TlpuBeaute MoAOOHBIE CllaracMbIe.
1)4a—5a 2)3m—4m 3) 7Tn—>5n
4yp-8p 5)1,002a -2,01a 6) 32,1m +41,02m
7) 7,5¢ —4,6¢ 8) 22,0015 + 4,084s 9)2,3)d+1,(4)d

7. Ecimu YMCHBIIIACMOC YMCHBIIINTL HA 4, BBIUMTAaEMOE Ha 1 6, Ha CKOJIbKO U3MCHUTCSA paSHOCTB?

8. Ecam yMmeHblraeMoe yBETMUYHTH Ha 24, a BHIYUTAEMOE YMEHBIIHUTH Ha 15, Ha CKOJIBKO
W3MEHUTCS Pa3HOCTH?

9. Packpoiite ckoOKH.

1) (a— b) + (2b - 3a) 2)3a — (a+2b) D2@—1,5+14(@—1)

. 3anomMmHure!

I[JBI YOPOUICHUSA BBIPAKCHHUA CKIAABIBAKOTCA WA BbIYUTAKOTCA TOJIBKO HOHO6HBIC
cj1araCMbIC.

O6paTI/ITe BHUMAHHC, YTO NICPCMCHHBIC HC U3MCHAIOTCH. BBIUKCISIOTCS TOIBKO KOB(l)(l)I/I-
ITUCHTBI.

Bripaxenue 4p + 81 + 3x + 9 Henb3s ynpocTuTh, Tak Kak 4p, 81, 3x u 9 He monoOHbIe.




10.

11.

12.

13.

14.

15.

16.

[IpuBenure nogoOHbIE CllaracMble.

1)7,5a—6,8b—7,5a— 6,8b 2)a—3a+4,7-72
3)2,la—1,7c+2,7a—2,2c 4)—-9,8c+5,1d+ 1,1c+4,2d + 4c
5)4,2a+ 1,8b—2,6a + 3,4a 6)—89a+1,5p—-1,1a—5,5b

HaiinuTe 3Ha4Y€HNUE YUCIIOBBIX BBIPAKEHUMN.

1) 7,107 + (5,002 + 3,893) 3) 19,49 — (1,49 + 0,99)

Haiinute 3HaueHne anredpanyeckoro BhIPaXKeHUs.

1)a=%;

2)a=12,5;h=64ecmm, S =

b=1 ecnu, 3a—2b 3)a=5,1;b=4,7 ectm, P=2(a + b)

‘ P

ah 4Yya=2,5b=24;c=3,5ecmu, V=abc

\)

Haitgure 3HaueHNE YMCIOBBIX BBIPAKEHHIA.

1)5Bx—7)+2(1 —x), ecnu x=316

2) (2c+5d)—(c +4d),ecmn ¢ =0,4; d = 0,6

1 1 1 1 o
3)3- (1—7x+27y)—2-(2—7x+lﬁy),ecnﬂx—O,S,y—O,l

4H1,3) (a+b)+2,(7) (a—b),ecnma=2;b=-9
5)-0,1(2) - (a—b) +0,02) - (a+2b),ectma=-10; b=06

3anuumMTe B BUJIE aNreOpanvdeckoil CyMMBI.
a-b+c 2Qym+n—t 3Iym—n—t—d 4y—a+b-c
S)—-a-b-c 6)n—m+t Ta+b+c—d 8)—n+m—t

Packpoiite ckoOKH.
1) (a—b)+(2b - 3a) 3)2(a@a—-15)+1,4a-1)
2)3a—(a+2b) 4) 5a + (3a —(4a + 3))

JlonoaHUTe MOCIe0BaTEIbHOCTh YUCEIL.
)5 25 125 3125 15625
2)6 36 1296

MNOAOBHbBIE YEHBI N X TTPUBEAEHIWNE



1-TNABA ANNTEBPANYECKWME BbIPAXEHWMA M CTEMEHDb

CNOXEHWE N BBIUUNTAHWUE
MHOTOYJIEHOB

. 3anomMmHwure!

Caoxenne MHOTOWIEHOB: (4x +6)+ (2x+6)=4x+6+2x+6=6x+ 12

(] aaan
@@+ Bl = aaan
({1 aaan

BbIMHTAHHE MHOTOUIEHOB: (4x +9) — (x + 6) =dx + 9 —x—6=3x +3

DOt 06 0
DOOE D 0
Dt 0 0

UroObl 3amucarh anreOpandecKyto CyMMy HECKOJIBKIX MHOTOWICHOB B CTAHIAPTHOM BHJIC,
HEOOXOAMMO PACKPBITH CKOOKH M MPUBECTH MOJO0OHBIE YWICHBHI.

CyMMYy WM pa3HOCTh HEKOTOPBIX MHOTOWJIEHOB YI00HO HAXOAUTH «CTOIOIIOBBIMY CITIOCOOOM,
HOI[O6HLIM CIIOKEHHUIO M BEIYUTAHHIO UHcel. B aTom CJIy4ac aHaJIOTMYHbIC TCPMHUHBI MUY TCA
OJIMH MOJ APYTUM.

l-npumep.  2a’bh—3ab*+4ab+5  2-npumep. 5a’b’c —2abc* -9
+ a*b+ ab* +5ab-1 —2a’bh*c + abc* + 5
3a*b —2ab*+9ab + 4 3a’b’c —3abc* — 14

1. Haiigure anrebpandeckyro CyMMy MHOTOYJIEHOB.

1) —6a + (-3¢ + 4a) 2) 8x + (—7x + 3y)

3) (3a — 4b) + (—6a + 7Tb) 4)(5x—2)+ (3x+2)

5) 4x* + (5)° — 3x%) 6) 1,2a*> + (—4,8b* + 1,94%) + 3,6b°

7) 8,1x + (—1,9x + 7,2y) — 8,3y 8) (0,2x — 3,1¢*) + (2,4¢ + 0,9¢%)

9) (6a —7b + 8¢) + (—4a + 5b — 3¢) 10) (1lac — 9a* + 3b*) + (3ac + Ta* — 9b?)

11) — (4x* = 3xy + 5y% ) + (7x* + 6xy — NH?)
12) (9m? — 13mn — 9n?) + (=Tm? + 6mn — 11n?)



2.

CoxuTe MHOTOWICHEI HA OCHOBE MOZCIIH.

NEE @
1))+ - D
4 \_1 1

Haiinure anredbpanveckyro cyMmMy U pa3HOCTh MHOTOWICHOB.

1) (6a*> —9ab — 7b*) + (-8a* + ab + 6b%)
2) (-8a*+ ab — 8b*) — (-9a> — ab + 7b?)
3)(5x—4y)— (3x+4y)+ (8x—9y)

4) (1,2x + 0,6y) — (0,9x — 1,3y) + (1,3x - 2,4y)
5) (6x3 + 7x?) — (-9x + x%) — (—10x° — 4x?)

6) (0,3x—0,7y) — (-0,9x + 0,6y) — (0,1x — 0,4y)

7) (& — ab — 3b%) — (4a>+ 5ab — Th?)
8) (1 +3x) + (x* —2x)

10) (x* + 6x) + (5x — 2x?)

12) (8a® — 3a®) — (7 + 8a® — 2a?)

Haiinure cymMmmy MHOTOWIEHOB.
1) 0,2x* — 0,4)* va — 0,3x* +0,5y*
3) 5a*b — ab* va — 3a*b + 4ab’

1 2 3 2 2 2 2 2
5)2?61 —4?19 Va6Ta +75—b

Haitgure pa3HOCTP MHOTOUYJIEHOB.
1) 4a*> — b* va — a* + 3b?

3) —a® + 8b* va — 4a’ — 9b?
5)-1,2a+2,4bval,6a—4,7b

9) 2a*+3a) + (—a +4)
I)@—-a+7)—(a*>+a+38)
13) (x> +5x +4)— (x> +5x—4)

2) 0,6x* +0,7)° va 1,8x* — 4,3y°
4) —4a*h + 5a*b* va 6a°b — Ta*b?

6)i—a4—§—b4va—§—a4+%b“

2) 6a*> +4b va—9a*—9b
4) ab — bc va—2ab + 3bc

6) 0,6a—1,2b—-0,8c va1,9a +2,1b—-1,3c

CNOXEHWE N BBIYMNTAHWME MHOTOY/TEHOB



1-TTABA AJNMTEBEPANYECKWME BBIPAXEHWMA M CTEMEHDb

6. CocraBbre (hOpMyITy sl HAXOXKICHUSI IEPUMETPA JaHHBIX QUTY.

n

| <
<

YMHOXEHVWE MHOTOYJ/TEHOB

Yro0ObI YMHOXHUTb MHOTOYJICH Ha OJHOYJICH, HYKHO Ka)K)IBIf/'I YJICH MHOIOYICHAa YMHOXHUTDH
Ha 3TOT OAHOYICH M CJIOKUTH IOJYUCHHBIC IPOU3BCICHUS.

(x)(ax)=ax’
()5\(61\4‘?)) =ax+bx

G

(x)(a+b+c)=ax+bx+cx

YMHOKEHHE MHOTOUYIEHA Ha OIHOUWIEH JaeT Apyroil MHOrowieH. Bee uieHbl moay4yeHHOTro
MHOTO4IEHA CJIelyeT 3alucarh B CTaHJapPTHOM BHJIE U YIIPOCTUTb. MOYKHO YCTHO YMHOXHTD
CYMMBI, HE 3aIIUCBIBAsI IPOMEKYTOUHBIE PE3YNIBTAThl, U 3aMHUCATh OTBET.

1-npumep.

(—2a*) - (14ab + 2,5b) = —28a’b — 5a*b

4x?e (3x°—2x%+6x)= 4x2+3x°+ 4x?« (-2x%)+4x2- 6x =12x°% -8x* +24x3



Ynpa>HeHud

1. Haiigure MNPOU3BCACHUC OJHOYJICHOB U MHOTOYJICHOB.

1) -2 (6 —m) 2) 0,3 (<0,9 — ¢) 3) (2x + 5y) - (— 4)
4) 6a (—3b + 4c) S)Y(x—y)a® 6) —4x (5x—7y)

7) (6a —7b) 8¢ 8) (x7 —x®+x*) x° 9) 7xy (x +y —3xy)
10) -4 (8¢ —9d +2) 11) 1,2a (0,66 — 1,5¢) 12) abc (a+ b +¢)

13) ab® (@b — a*b’ + a’b")  14) 2ab’ (-3a’b® + 8a’b* — 9a*b'")

15) —6,2ab (5a — 10b) 16) (2x* — 5x6 + Tx'l) - 0,1x°

2.  VmpocTuTe BBIpaKEHHUE.

D2@2x—5)-3(2x+1) 2) -3 (5—4x)+6 Bx+4)
3)-2(7-2x)—5(-2x+9) 44 (5x —11)+8 (-7x - 3)
5)—3(7-2x)—4 (-6x + 1) 6)6(2x—5)—3 3x—8)

7) (3a — 4b)(— 3) — 6 (a — b) 8) (—a + b)(—8) + 2 (6a — 5b)

9) 1,2 (2a — 3b) — 1,8 (3a + 2b) 10) 1,8 (4a — 5b) — 3,6 (3a + 10b)

- 3anomMmHure!

[Ipu ymHOXEHUU MHOTOUYJIEHA HA OAHOWIEH Mbl UCIIOJIb3YEM pacipeleTUTEIbHbIN 3aKOH.

2-nipumep. ab?(ab — bc + 2a) = ab? - ab — ab* - bc + ab* - 2a = a* b* — ab’® ¢ + 2a* b?

YMHOXKEHHE TF000T0 MHOTOUWIEHA Ha OIHOYJICH MMPOU3BOUTCS aHAIOTUYHO.
3-npumep.

(—mn3 —2mnp + % qr) . 1% mp?* =

=(—mn®) - (1—; mpz)— (2mnp) - (l—é mpz) + (% qr) . (1 % mpz) =

=—1 1—mzn3p2—3m2np3 +mp? qr

2
X 3 o
T
L
2| 2x 6 -
3. TIposepsre anrebpanveckoe paBEHCTBO Ha OCHOBE O
pUCyHKa U c(HOPMYIIUpPYITE CBOW BBIBOI. @)
T
OoOpazew: 2(x +3)=2x+ 6 >
pase: 20 3) = 2 J JEY: 9 i
N
T
L
X
4| ax 8 %
>
>




1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

4. Ot nupsMOyroJibHUKA CO CTOpOHaMu 5 u 3 x + 2 oTpesa- 3x+2
eTcsl MPSAIMOYTOJIbHUK cO cTopoHamu 3 u 2 x - 1. Haitnure
IUIOIIA/b OCTaBILEHCS (UTYpBI. 2x-1

YMHO)XeHne MHOrousieHa Ha MHOrousieH

VY106HO UCTIOIB30BaTh CIEIYIONTUN aITOPUTM YMHOKEHUSI MHOTOYICHOB.

AJTOPUTM YMHOKCHHSI MHOTOUYJICHA HA MHOTOYJICH:

1) yMHOXUTb KaXKIbI YJI€H OJJHOTO MHOTOWICHA Ha KKIIbIN YJIEH APYyroro MHOTOUJICHA;
2) CTIOKUTD TOTYYEHHBIC PE3YIIBTAThI,

3) Moy4eHHBIN MHOTOWICH NMPUBECTH K CTAHIAPTHOMY BHULY.

(x+y)(m+n)=xm+xn+ym+yn
" 7

a’*+2a+1
y K\\ 4 /1
MHOTO4IEHbI MOYKHO YMHOKATh B BUJIE «CTOJIOLA», KAK YMC- Y,
Ja. DTOT METO YI00€EH /Il yMHOXKEHHS MHOTOUJIEHOB OT OTHOM a—2
HepEMEHHOIA. —a*—4a-2
+

a’*+2a’*+a

a’ -3a-2

5. VYMHOXXHTE MHOTOYJICHA HA MHOTOYJICH.

Dx—a)(x+y) 2)(a +2z)(m—n) E+s)b+])

4) (c—d) (x—y) 5)(@+2)(b-3) 6) (4—b)(5+¢)

7 (d—-4)(t+5) 8) (k—6)(7-4d) 9 (x—-7)(x+38)
10)(9—-x) (¥ +5) I1)(a+6)(4—a) 12) 2-b) (b +3)
13) (@a+5)(a+3) 14)(x=2)(x+7) 15)(x—9) (x—11)
16) y+8)(y-95) 17)(—c+3)(c—17) 18) (¢ —5)(2c+1)
19) 2a+9) Ba—-17) 20) (5a+ 1) (4a+5) 21) (5x—9y) (8x + )

6. VYmpocTute BhIpaXKCHHUE.

1)a(a +b)—b(ath) 2)6(x—2)+4(x—-3)—-8(x—4)
3)32x+y)-3(@x-3y)+52x-5y) 4)-5(1,2x +3,6y) + 10 (2,4x — 1,8y)
5)Sa(a+1)+2aBa—1)—4a (2a->5) 6) 5 (0,4x —1,2) +4 (0,5x — 0,25y)



7. Haiigute mwiomaas Guryp.

2y 2y 2y 4a
3p 3p
5x 5x a f £
x 3y 4y 2b
o 3b
6a
I-shakl 2-shakl
8. Vmpoctute BeIpaKEHHE.
1)8(Bn—-2m)—52n—m) 2) =11 (4x+3y)—-9 2y —3x)
3) — 1,2 (5x— 6y) + 1,4 (5y — 3x) 4)0,7 2a—3d) + 0,6 (a + 2d)
5) (x —4a) (5a + 8x) — (6a — 7x) (3x — 2a)
6) (6¢c +d) (8¢ —9d) + (—10d + 2¢) (11¢c — 4d)
9. Haiiaure 3HaYeHHEe anreOpanyecKOro BhIPAKEHHS.
1)3@a+7)—9Ba—-1),ectma=-2
2)-2Ba-7)+4(5a-8),ectma=-1
3)6(2a+9)-7@Ba-9),ecniua=3
4)5a*> (da—-3)—-Ta*Ra+ 1), eciua=2
10. Haiimure yrcia, COOTBETCTBYIOIINE OyKBaM.
it Ll 7 29 /A 77 79 [ 2 2L
A B A E DIl D F 4 | G H I I 5
AlALB D|E|E F|lG |G [¥ 1 a0
B[C |3 p|[5][D > FlF|F HIT|TP
Alc|a D|D|E| G|6]|G|/ J |2 |H |y

YMHOXEHWE MHOTOY/TEHOB




1-TTABA AJIMTEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

AENEHVE MHOTOY/IEHOB

UToOBI pa3aenuTh MHOTOWICH Ha OJHOYIEH, HY)KHO K&K/ YICH MHOTOUYJICHA pasfe-
JIUTH HA JTAHHBIA OTHOWIEH U PE3yJIbTaT CIOXKHUTh.

1-npumep. (4mn®> —2mn) : 2mn = (4mn®) : 2mn) — 2mn) : 2mn) =

_ 4dmn? 2mn

 2mn 2mn =2n-1

2-npumep. (3,6a*b* + 3a’b + 4a* b*) : (—4a*b) =3,6a*b* : (—4a*b) + 3a’b : (4a’b) +4a*b*:

3,6a>b? N 3a’b N 4a* b*

. 25\ —
(HAa’) —4a’bh  —4a’b  —4a*b

=-0,9b-0,75 - a’b*

HpI/IMe‘-IaHI/ICZ €CIM KaXIbld YJIeH MHOIOWICHA JEIUTCS Ha Kakou To OJHOYJICH,
TO JJaHHBIM MHOTOYIECH JACIUTCS Ha JaHHBIM OJHOYJICH WU HaO60p0T.
HaanMep, MHOT'OYJIEH mn + mp — mnp ACINUTCA Ha m, HO HA MP HC ACIIUTCS.

1. VYmpocrtute BhIpakeHHE.
1) (5a°b° )* : (5a° b°)? 2) (4a®bV)*: 2a’b7)¢
3) (_az b3 c4)5 . (as b? c)6 4) (_a3 bS)lO . (_az» b6)7

2. BbINOJHUTE JICJICHUE.

1) (15a + 10) : 2 2) (8a—16b) : (-4)

3) (-21x +14) : 7 4) (-8 +10x) : (-2)

5)(a+ab): (—a) 6)(b+ab):b

7)(2x -3y +4z):5 8) (2x+ 5y —2):(-10)

9) (10a + 156 - 20¢) : 5 10) (124> — 9ab + 6a) : (-3a)

11) (7a® — 94’ + 6a°) : (-a) 12) (7a® — 8a?) : a* + (15a*> — 9a) : (-3a)

3. Kro npaBuiibHO peni mpumep?

(9a’h*- 6a’h’)+ (-3ab)

1
—3ab

=-3ab’- 6a’bh’

(9a’b’ - 6a’b’)+ (3ab)
 =9ab% (

)— 6a’b’

el
-

—




Pazgenure MHOro4IeH Ha OQHOYJICH.

1) (1,8a° —2,4a® + 3,6a") : 0,064 2) (@b +a’ b)) (@b P)

3) (85 — 9b?) : (—=25?) — (10b° — 206?) : (=5b?) 4) (@ —d):d+ (@ +d): d

5) (@b + 6ab?) : (—ab) + (8a4® b — 8ab?) : (-2ab) 6) 2a" —a®) : a’ — (8a® + 5a*) : a?
2 1 1 10
Z a4 A4 b+ o)1 —

7)(5 Fat4 b2 8c>.(1 11)

Kaxkoit MHOTOWIEH HE00X0IMMO 3amicaTh BMECTO A, YTOOBI TIOTYyYHUTh BEPHOE PABEHCTBO?
1) A+ (54> - 2ab) = 6a* + 9ab — b* 2) A — (4xy —3y*) =x*— Txy + 8)?
3)(4b*—Th*+6)—A=0 4)y(5a>+9b-3)+A=8a’+b—-1

Haitnure 3HaueHNnE BbIpaKEHUS.

1) 8a*(a—5)—4a(a*—17),bundaa =3

2) b (-9b*+ 1)+ 3b (2b* + b), bunda b = -2
3)(B3x—4) (8x+2)—24x>—2,bundax =2
4H(A?+3)(c—9)—c*(c—6),bundac=-5

Pemnre ypaBHeHue.
1)3x (x*—8)—3x*=12 2) (x +8) (5x — 6) — 20 = 5x?
3)18)° -2y 2+ 9% =6,5 4) 53 — 8y (1 —3y) =24y?

HOKa)KI/ITC, YTO paBCHCTBO BCPHO.

1) (7x —3) (4 — 8x) + 2x (28x — 26) =12
2) 1,122 (x> = 10) — x (1,1x° — 9x) = 22

3) (= +5) 2y - 102 (1 + 0,2%) = 4"
4) (2,5a + b*) (-4a) + 2a (Sa - b*) = —6ab’

Haiigute nnomanp 3ayKpameHHOW YacTH.

2k 2k+1

2k-1

a) a

AENTEHWME MHOTOY/TEHORB



1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

PA3/TIOXKEHUE MHOIOYJIEHA
HA MHOXXUTEJIN

BcnomuvuHaem

HOJl (24; 18) =6 PacnipenenurensHOe CBOHCTBO
24=2-2-2-3 ab+ac=a(b+c)

18=2-3-3 14-8+14-2=14-(8+2)=140
2:3=6

BbiHeceHMe obLero MHOXKNUTeNA 3a CKO6KN

[Ipu pemieHun ypaBHEHMH M YIPOIIEHUH BBIPAKEHUI 4acTO NMPUXOAMTCS pasziararb
MHOTOWIEHBI Ha MHOYKUTEIIN, TO €CTh 3aIIUCBIBATh UX B BUJE IPOU3BEACHHUS MHOTOUICHOB.

8xy—0,7xz+ 1,9x=x (8y—-0,7z+ 1,9)
PaznokeHue MHOTOWIEHA HA MHOKHUTEIH TPOTHUBOIIOJIIOKHO YMHOKEHHIO MHOTOYJICHA
Ha OTHOWJICH MJI MHOTOYJICHA HA MHOTOYJICH.

Mpumep
1-npumep. Paznoxure muorowiex 14m?*n — 28mn* — 21m? n’ Ha MHOXKXUTEIH.
— HAXOJMM HAUOOJBIINI OOUIHIA IETUTENb KOIDPHUIIHEHTOB KKIOTO WiCHa MHOTOYJICHA.

— 3aTeM OoNpCaACIsAEM HAUMCHBIIIHNH 0Ka3aTeIb CTCIICHU 6YKBCHHBIX BLIpa)KeHI/Iﬁ C OAHUM H
TEM K€ OCHOBAHUEM B KaXXJ10M U3 OJHOYJICHOB.

— B aToM npumepe HOJI uncen 14; 28 u 21 pasen 7.
— MBI MOXKEM BHUJI€Th, YTO B OYKBEHHBIX BBIPQKEHUSX MN OJAUH U TOT K€ MHOXKHUTEIb.
— TOT/Ia OO MHOXKHTEIb JJIsl BCEX YJICHOB 3TOT0 MHOTOUJIEHA paBeH 7mn. Mmeewm:

14m*n —28mn® = 21m* n> = Tmn - 2m — Tmn - 4n* — Tmn - 3m*n = Tmn (2m — 4n*> — 3m* n)

1. BeiHecTH 32 CKOOKH OOLIMI MHOKUTEb.

1)3a+3b 2) Tx — Ty 3)5-5¢

4)12 —4a 5)9a+ 18 6)ab + a

7) abc + bed 8)ex —cy 9) 5x — ax

10) 2ab + 4bc 11)a®b + ab®> —2ab 12) a' + a® + a°
2. Boruumcimure.

H11-13+13-19 2)25-18+25-42 3)56-49-56-39

4)71-33-33-51 5)842+84-16 6) 792 +179 - 21

3. BoiHecTH 32 CKOOKH OO MHOXKUTEb.
1) 12x2 y* — 6x° 2) 8a’ — 12a° + 30a°
3) 15a4*b° — 20a° b* 4)2a°+da°—a



4.

5)8a’ b’ — 12a° b + 20a® b° 6) 27x*y° 2% — 18x%)3 213
7) 42y" — 498 + 35y 8)a*b’—a"b

Mpumep

2-npumep. Paznoxure Ha MHOXHUTEH MHOTOWIEH 19 (3a +2b)—a (3a +2b) +3b (3a + 2b).
I[J'DI HCKOTOPBIX MHOT'OYJICHOB O6IJ_II/IM MHOXHUTCIEM MOXCET 6BITB HEC OJHOYJICH, A MHOI'OYJICH.

st muorouniena 19 (3a + 2b) — a (3a + 2b) + 3b (3a + 2b) oOmUM MHOXKHUTEIEM SIBIISCTCS
(3a +2b).

[ToaTomy:
19 Ba+2b)—a (3a+2b)+3b (3a+2b)=3a+2b) (19 —a+3b)

B HEKOTOpHIX ciTydasx He0OXOUMO MOJIBECTH CJIAraeMOe O] OOIIHA MHOKHUTEIb.
B stom ciydae ucnonbs3yeTcst paBeHCTBO @ — b = — (b — a).

3-npumep. 25 -17=—(17-25)=-8
4-npumep.a(a—-b)+b(b—-a)=c(a—b)—d(a—b)=(a—b) (c—d).

Paznoxxure Ha MHOXKUTEIH.

Dx(a+b)+y(a+b) )mx+y)—n(x+y)
NaB+3)—(b+3) Hx(@-9)—-y@-9)
5)2m(x +y)—3n(x +y) 6)3b(x—7)t4c(x-7)
7)8(a+b)—(at+tb)c 8) (a—b)*—(a—b)c

Haiigure nepumerp QUrypsl.

a 5x b 4 x
y y 4x y Y 2x
S5x 3x 3x
a 2x b ¢ x+3
x+%//r____\\\\i:3 X+ x+4 y+l
4x+1 x+7
Brraucnure.
1)15-13+15-29+42-19+34-58 2)72-19+72-34+53-17+89 - 47

3)2,8:69+69-3,6+64-28+9,7-3,6 4)83-1,8+1,8-7,6-1,8-59
5)84-47-84-23+24-58-142-14 6)29-74+29-2,6+7,1-59+71-4,1

Ns3.4l4s3 312
8 19

8 19

PASTOXEHWME MHOTOY/TEHA HA MHOXWTE JIA



Cnoco6 rpynnupoBkKu

Ml YMEEM pasjiaratb MHOIO4JICH Ha MHOXXUTECJIN BBIHOCA O6HII/Iﬁ MHOKHUTEIH 32 CKOOKH.
PaccmoTpuM Taxke MeTon rpyHIHUPOBKH. JTOT CIOCO0 YI00eH, €CIM MHOTOWIEH UMEET
YyeTbIpe Ui 00Jiee OJHOUJICHOB.

3-npumep. Paznoxure Ha MHOXUTENU Sa — 3ab + 5¢ — 3bc.
Sa—3ab+ 5¢—3bc=(5a—3ab)+ (5¢—3bc)=a(5-3b)+c(5-3b)=(5-3b)(a +¢)

3aMeTBTC, BMHOT'OWICHC MBI CI'PYHITUPOBAJIN HCKOTOPBIC OAHOYJICHBI. Hzcr PyNnnrpoOBaHHBIX
MHOT'OYJICHOB MBI BEIHEC/IH 32 CKOOKHU O6H.IPII>1 MHOXHUTENb. Takum o6pa30M, MbI TTPUBCIIN
BBIPA’KCHUC K ITPUBBIYHOMY JJId HAC BULY.

OTOT MCTOJ pa3JIOKCHHUA Ha MHOXUTCIIN HA3bIBAIOT crnocooom IpynmnmupoBKH.

4-npumep. Paznoxure Ha MHOXUTEH ¢ (n —m) —m + n.
th—-m)y-m+n=t(n-m)+(m—m)=m—-—m) (t+1)
S-npumep. Paznoxure Ha MHOXKUTENU nt — mt — 4t + Sn — Sm — 20.

1-cioco6. nt — mt — 4t + Sn — Sm — 20 = (nt + Sn) — (mt + Sm) — (4t + 20) =
=n(t+5-m@+5—-4@+5=0t+5n—m—4)

2-criocob. nt—mt—4t+5n—5Sm—-5-4=t(n-m—-4)+5m-m—-4)=m-m—-4)(+5)

Takum 06p330M, IpUu pa3IOKCHUNU MHOTI'OYJICHA HAd MHOXHUTCIIN TI'PYIIIUPOBKA MOKCT
MNPOU3BOAUTHCS ITO-PA3SHOMY.
I/IHOFJIa KaXETCs, UYTO IPU T'PYHIIHUPOBKEC OAHOYJICHOB HC XBATACT COCTABJIAIOIIUX
mHorouwieHa. Kak MPOU3BOAUTCS PA3JIOKCHUEC B TAKUX CIIydasX Bbl Y3HACTC HUIKC.

6-npumep. Paznoxure Ha MHOKHTETH a’+ 14a + 33.

@?+t14a+33=a*+3a+1la+33=a(a+3)+t11(a+3)=(a+3)a+11)

7. PaznmoxuTe HA MHOKHUTENU.

Da+(@+b)d+b 2)at(a+b)e+b )x—y—(x-y)a
4)a*+ (a*+ b c + b? 5)(a—b)’ + (a—b) 6) (a —b)* — (a—b)

7) (a—b)'—(b—a) 8)3(x—y)—x+y Nx(m-—n)—m+n

10) (3x + 2y)*— (3x +2y)° 11) k(m + n) + bm + bn 12) 3x (m + n) + mc + nc
13)ab +ac+11b+ 1lc 14) mk +mb +n*k +n*b 15) mx +xn—3m—3n

8. Paznoxxure Ha MHOXKHUTEIIH.

1-TTTABA AJITEBPAVNYECKWME BBIPAXEHWNA N CTEMEHDb

1)a*b + ab*+ 8a + 8b 2) 8x (3x — 4y) — 12xy + 16)? 3)x* —x*y—3x+3y
4)x*+3x—4x—12 5)x*—3x+4x—12 6) 6x>—2x +9x -3
7) 35x*+ 21x - 10x — 6 8)ab+7b+3a+21 9)ab —4b —ac + 4c
10)a® +ab+a*b*+ b? 11)a®+ a*b* + a* b’ + b® 12)a*+a*+a*+ 1




10.

11.

12.

13.

BriHecTH 00ITHIT MHOKHTEIH 32 CKOOKH.
1) 3a® —154°b + 5ab*

3) 20x* —25x°y* —10x°
5) —6bn* +9n° —12n*

Breruncnure.

1) 5979 —79?

3)0,92+0,9-9,1
5)83-1.8+1,8-7,6-1,8-59
7)9,6-43+72-43+57-62+5,7-10,2

Paznoxxure Ha MHOXKUTEIH.

1) x (a*>—-b*)—y (b*—a?)
3a(a@+c)y+b(a+c)+c(a+c)
S)Ya(a—b)+b(a—>b)

Paznoxxure Ha MHOXKUTETH.

D) (x+y)a’ = (x+y) b
N(a-b)yc—(b-—a)yd+b-a)n
S5)ym*(n*—-3)—n*(3—n?
Na(x-y)+b(x+y)
Na@R-x)—b(x-2)

1) (4x+11) (=5 +2x* —4x + 7)
13) (2x* — 11x2 + 7x — 3) (4x + 3)
15) (7x* — 4x = 5) (-2x* + 3x — 11)
17) (-3x +13) (2x° — 2x* + 5x — 11)
19) (-5x* —=2x> +4x - 11) 3x + 2)

BoiHecTy 001IMii MHOXKUATEID 32 CKOOKH.
1) 8a’b — 16b°
3)a*b*+a* b+ a’ b

5)—8x—16y—24z

2) 12a’b—18ab* —30ab’
4) dax® +8a’x* —12a’x

6) —3x*y? —6x°y* +9x7y*

2)8+8-36
4)0,9°+0,9-0,19
6)4,7-28+47-72+53-68+53-32

2)2a B3x—1)—5b (1 -3x)
4ya(a+b)+b(atb)
6) a*(a—b) + b*(a—b)

2)(a-byx—-(b-a)y
Hx(@+b)+y O +a)

6) (> +S5)ym—(x*+5)n

8) m (x+3) + 1 (x—)

1)@ (l—a)+b(l—a)—c(a—1)
12) (9a? + ab — 5b%) (—2a — 3b)

14) (-2a* + 5ab + 3b*) (3a — 5b)
16) (3> + 5ab — 11b%) (2a + 7b)
18) (=5a* — Tab + 9b?) (a — 5b)

20) (@> —Tab + 11b* ) (3a — 7b)

2) 354’ b° — 40a® b"!
4) -3x+3y—3z
6) 0,5a + 1,5 —2,5¢

PASTOXEHWME MHOTOY/TEHA HA MHOXWTE JIA



GOPMYJIbl
- COKPALLEHHOTO
- YMHOXEHUS

i,li

v

A




KBAAPAT CYMMbI
N PASHOCTU

BcnomuHaem

YMHOXXEHHE MHOIOYJIEHA HA MHOTOYJICH

(@ +b)a+b)y=a*+ab+ab+ b =a*+2ab + b*
N\

Ka)KI[LIﬁ YWICH IIEPBOI0 MHOI'OWICHA YMHOXACTCA Ha Ka)kJIbIi 4JIeH BTOPOI'0O MHOTI'OYJICHA,
PE3YyJIbTAaThl CKIIAABIBAIOTCA U IIPUBOIATCS K CTAHAAPTHOMY BUY.

- 3anomMHuTte!

(a + by =a*+2ab+ b (a—Db)y*=a*—2ab +b?
OOpatuTe BHUMaHUE Ha 3HaKU B ABywieHe (¢ + h)” mmioc (+) u B (@ — b)? munyc (—).

@DopmyIbl KBaJpaTa CyMMbI U pa3HOCTH HA3bIBAIOT (hOPMYJIaMU COKPAIIIEHHOTO
YMHOKeHHUSs] U UCTIONB3YIOT JIJIsl YIIPOIICHHS BBIYMCIICHUH.

I-npumep. 1012 = (100 + 1) = 1002 +2 - 100 - 1 + 1>= 10000 + 200 + 1 = 10201
2-mpumep. 9992 = (1000 — 1)> = 10002 — 2 - 1000 - 1 + 12 = 1000001 — 2000 = 998001

C N

A Ha pucynke mHorouses (a + b)npencraBieH B
reOMEeTPHUECKOM BUIE, KAK CTOPOHA KBaJpaTa.
[Tnomans MOBEpXHOCTH BHEIIHETO KBaIpara paBHa

a CZZ ab CyMMe€ €Tr0 BHYTPEHHHX 4acTei

(a +b)a+b)=a>+2ab + b*

[Tostomy (a + b)? = a* + 2ab + b*
bI ab v
U )
a a h
IInomane kBanpara pagua S =S, + 25, + §.. ry : >
IToacTaBuM BbIpaKeHUs

B IIOJYYEHHOE BBIPAKECHUE,
@ = (a— by + 2b(a—b) + b?

@ = (a—bY + 2ab— 2% + b? a S, S, | [P
a*> = (a—b)* +2ab — b?
Orcrona noiayyaem v v
(a—b)y* =a*—2ab + b°. a-b h

A
v

KBAAPAT CYMMbI M PASHOCTMU




4 Ecnu BBI 3a0bUTH 3TO CBOCTBO, IEPEMHOKBTE MHOTOUJICHBI ! R
a+b a-b Bynsre octopoxHbI!
a+b a—b DTO HEMPABUWIHHO!

+ 2 2 + 2
ab+b2 _ab+b2 (Cl b)z?faz bz
a—byY#+a*-b
a’+tab a’-ab (@0
9 5 2 3
+2ab+b* a —2ab+b
o a 2ab+b )
Mpumep

3-npumep. 2m + n)* = (2m)* +2 - 2m) -n + n> =4m> + 4mn + n?
4-npumep. 2x + 3> =2x)* +2-2x-3 +32=4x’ + 12x + 9
S-mpumep. (2x +3y)* = (2x)* +2 - 2x - 3y + 3y)> =4x* + 12xy + 9
6-npumep. (2x —3)> = (2x)> =2 2x -3+ 3> =4x*—12x + 9

a—>b) = 51/—1973_—}=a2—ab—ab+l)2=c12—2al)+b2
Y
YNPAXHEHWUA

1. 3Banummure B BUE MHOTOYJIEHA.
D(x+y)y 2)(S+ay 3) (c+9) 4) (m +4)*
5)(n+ 1) 6) (3 +x)? 7) (a —4)? 8) (b—8)*

2. Bsruucmoure, UCTONB3Ys GOPMYITY COKPAIIEHHOTO YMHOKEHHSI.
1) (70 — 3) 2) (50 — 4)? 3) (60 - 1) 4) (80— 1y
5) (20 + 1) 6) (50 + 1) 7) (60 + 1) 8) (100 + 1)?

3. Haiinure KBaparsl YKCel.
1) 122 2) 132 3) 142 4) 15*
5) 352 6) 46° 7) 277 8) 482

KBanpaTHbeiii 6acceliH OKpY)KeH OETOHHOW ITOPOKKOM.
3anumuTe BBIPpAXCHUC JII HAXOXKACHHUA IJIoaiaun
MIOBEPXHOCTHU JIOPOXKKH.

5.  VYmpocrurte BeIpaxeHue.

2-TNABA. ®OPMY bl COKPAWEHHOIO YMHOXEHMWMA
S

D@+ 1)+ (a—1)> 2)(@a-1yY—(a+1)
3)(x+yy+x—yy 4) (x=y) = (x+y)y
5) (a + b)* + (a — b)? 6) (a —b)*—(a + b)?




10.

11.

12.

Brraucnure, ncnonb3ys GOpMyTy COKpAIIEHHOTO YMHOKEHHSL.

1) 3a +2b)* + (3a — 2b)>
3) (5a—1)*—(5a +2)*
5)(5-2x)>—(5+2x)?

2) (4a—3)*—(4a + 3)*
4) (3 —4a)’ — (3 + 4a)?
6) (5a — 3x)* — (5a + 3x)*

Haitngure kBagparsl yncel.

1) 1022 2) 1032 31042 4)105  5)95 6) 962
7) 97 8) 982 9) 532 10)492  11) 182 12)372
[IpencraBbTe B BH/IE MHOTOWICHA.
1y 1y 7y
1) (b+—2) 2) (2a—4—) 3) (50+1—0)
4) (a—0,5) 5) (m— 0,1y 6) (2a—1,5)
1\2 1\2 742
7) (b+—3) 8) (a—z) 9) (c+1—0)
10) 3a —0,5)2 11) (5m —0,1)? 12) (5a —3,5)

Hpe,[[CTaBLTC BBIPAKCHUC B BUJIC MHOI'OYJICHA.

1)2 (a—5)* 2)2(x—1)
3)3(2a-5) 4) -2 (4a—17)*
5) -8 (-5a+1) 6) 3 (—2a - 3)*
7) -2 (3a + 4)? 8) =3 (1 +x)?
[Ipu xakom 3HaueHuu “...” UMEET MECTO PaBEHCTBO?

)2+3ay=4+12a+ ...
3)(a-5)7=..
5)(7Ta—3)*=.

2)(Ba+4)y=..+24a+16
425 4)Qa+5P=4a+ ..+ ...
—42a+ ... 6) Ba—4)y=..-24a+ ...

Pemnre ypaBHeHue.

D(x+32—(x+12=12

2)(x=3y—-(x

) (x+2P-(x—-1)2=15
+2)?=-25 Hx—-12-(x-2P%=5

Haiigure miomanu duryp.

I-¢puzypa

KBAAPAT CYMMBI M PASHOCTMU



PASHOCTb KBAZ PATOB

. 3anomMmHwure!

CormnacHO MpaBWITy YMHOKEHHSI MHOTOYJICHOB ¢ — b W @ + b, TIOIyduM

(a—>b)(a+b)=a*+ab—ab- b

\/
[+ab —ab = 0 ab]

B3anMHO yHHUTOXAsI IOOOHBIE ClTaraeMble B ITPABOI YaCcTH, MOTydaeM
BeIpakenue (a —b) (a + b) =a’>—b°.
PaBenctBo ¢’ — b> = (a — b) (a + b) Ha3pIBAIOT (POPMYJIOii PA3HOCTH KBAIPATOB.
Oty dhopMyiy yIO0OHO UCTIONB30BaTh MPH PACUETE HEKOTOPHIX YUCIOBBIX BBIPAKEHUH.

1-npumep. 1012 =912 = (101 —91) (101 +91) =10 - 192 = 1920

/
910 BBIPAYKCHUE TAKKE MOXXHO BbBIBECTH, UCIIOJIB3Ys1 < a > h

reoMeTpuueckue GUrypsl.
§=8§ +8,+8,=a
S, =bS,=a(a-b),S,=b(a-b) N
Torma 3anucas B BeipaxeHue S — S = S2 +8 , BBIIIE
MIPUBEICHHBIC 3HAUCHHUSI, TOTY UM, b s, s,
a—-b*=a(a-b)+b(a—b)=(a—>b)(a+b)
ni hosil qilamiz.

Briaecem 3a ckoOku 00IIHMiA MHOKUTENH (@ — b),

A
v

9 nonyunm, a> — b* = (a —b) (a + b). a-b )
Mpumep
e N
2-ipumep. n* =36 =n>-6>=(n—-06) (n + 6) a+b
3-npumep. 36 —n*> =6>—n’ =(6—n) (6 + n) a-b
4-npumep. 36n* — 4 = (6n)> — 22 = (6n—2) (6n + 2) —ab—b
S5-mpumep. x> — 9y* = x> — (3y)’ = (x — 3y) (x + 3y) a’tab
6-ipumep. 163> — 252 = (4x) — (SyP = (@x -5 (4x +5y) | a’ +0ab-b'=a’-b
N »

YNPAXHEHWA

1. BbrinomHuTe yMHOKCHUE.
) (a+y)(a-y) 2)(n—m)(n+m)  3)(k—n)(k+n)
H(b-c)(b+o) -9 @+q 6) ([=k) (I +h)

2. Paznoxure HAa MHOXKUTEIN.

1)a*>-¢? 2)c* £ 3)x2—d* 4) d* — m?

2-TNTTABA. ®OPMY bl COKPAWEHHOIO YMHOXEHMA




10.

5 yt—n
9 a*-1

6) b* —m?
10) ¢* -4

Ny -k
1)9-d

8) a® - 2*
12) 16 — m?
BbIMosHUTE YMHOXKEHHE.
1) (0,1 +n) (0,1 —n)
4)(0,4n—-1)(0,4n+1)

2) (k+1,1) (k—1,1)
5) 2+ 1,1k) 2 - 1,1k)

3)(d-22)(d+22)
6) (3d - 1,5) 3d + 1,5)

Beraucnure, ucnonb3ys popmyiy a* — b* = (a — b) (a + b) .

H11-9 2)12-8 3)13-7  4)14-6 5)15-5

Brinonnure yMHOXKEHHE.
D@ +y) (x=y) )x+)x-9
4H(y-11)(+11) 5)(c+9)(c-9)

7)(2c——;d) (2c+%d)

3anumuTe B BUJC NPOU3BCACHUS IBYUJICHOB.

36 100 , 25 , 100
Dgr—v 2 pr " 3V 36 DI =157

3)(a—n)(a+n)
6)(c—13) (c+13)

8) (%x—?ay) (3y +%x)

Beraucnure, ucnomnb3ys popmyny a> — b* = (a — b) (a + b).

1) 14> — 112 2)20*-19? 3) 512 —41? 4) 54% — 452
5) 76* — 242 6) 128> — 1722 7) 2,52 —2,4* &) 1,12—12
Boraucnure, ucnons3ys opmyiy a’ — b’ = (a — b) (a + b).

1)17-23 2)29-31 3)47-53 4) 56 - 64
5)88-92 6) 73 - 67 7) 98 - 102 8) 101 - 99

9) 102 - 98 10) 103 - 97 11) 104 - 96 12) 105 - 95

YIpocTuTe BBIpaKEHUE.

DG +a)(a-5—-a

pEEed b (e d

6)a(5—-a)t+(1,2+a)(a—1,2)

2) B2+ (9—b) (9 +b)

5) (0,9 — x) (x + 0,9) + x (1 +x)

Bremonnute YMHOXKCHHUC.

D(c—-d)(c+d) 2) (a* = b°) (@’ + b°)

3)(@a—0b) (a + 1)
5) (6a> — 11b°) (64 + 111°)
7) (abe — 13) (abe + 13)

4) (3x° —4)°) (3x° + 4)°)
6) (7x3y +5)(7x*y -5)
8) (9 —4a*b°) (9 +4a’b°)

PASHOCTb KBAZAPATOB



11. Brruucnmre, UCIONB30BaB (GOPMYITY COKPAILIEHHOTO YMHOKEHHSI.

1) 999 - 1001 2) 175 - 225 3)186-214
4) 1999 - 2001 5)3.9-4,1 6)2,8-3,2

12. Vmpocrure.

DEx-2P2-(x+2)(x-2) 2)(x+3)-x-3)(x+3)

3) (2x —5y) (2x + 5y) — (2x — 5y)? 4)(—a—b)(a+b)—(a+b)(a->b)
5)(Sa-7)(Sa+7)-25@-2) 6)(3a—-12-Ba-1)Ba+1)
7H2x+4)(2x—4)—(2x+5) (2x-5) x+4)x+2)—(x—-3)(x+3)
9)(a + b) (a—b)—(a+ b)*+ (a—b)* 10)(a—c)(a+c)—(=b +c)(-b—c)

13. Pemure ypaBHEHHE.
D@Bx-2)2x+3)-6(x—1)*=5 D) (2x+7)(x+2)+2(x+1)=2
D+ x+6)—-(x+4)(x+5=2
4)(x—5) (x+5)=0Cx+1)Gx—1)—8 (x+2)

14. PaznoxxuTe Ha MHOKUTEIH, UCHIONB3Ys hopmyny (a — b)(a + b) = a* — b°.

1) 0,09x> — 0,16)2 2) 4a* — 254" 3) @' — b
4) a*b* — *d> 5) 100a® — 1215 6) a* - b®
7) a* — 625 8) b* — 81 9) a® — p*

15. Beruucnure.

202 —-13? 17> —-222 37* - 47 100? - 602
1)312—242 2) 492 -10° 3) 72% — 122 4) 70% — 902
2 _ 2 2 _ 2 2 _ 2 2 _ 2

5) 38°-28 6) 53°-25 7) 181° - 61 ) 200° - 380
47— 192 79* - 512 319*- 1777 4207 — 1607

16*. Beruucmure.
1) 22— 124322224 422 324 o + 102 — 92
2) 122 — 112+ 132 — 122+ 14— 132 + - + 20> — 19?
3)222-212+ 20— 19>+ 18 - 17>+ - + 10— 9?
4)312-292+ 27 252 423 21+ + 112 9

17. BbINOIHUTE YMHOXKCHHE.

1) (5a —5b) (2a + 2b) 2) (7x+Ty) (10x — 10y)
3) (lé—m—l%n) (%er%n) 4)(%x+%y) (l%x—léy)
5) (10a + 10b) (0,1a — 0,1b) 6) (0,05p + 0,05¢9) (20p — 20q)

2-TNNABA. POPMY /bl COKPAWEHHOTO YMHOXEHWA




KYb CYMMbl.
KYb PASBHOCTW

BcnomuHaem

KBagpar cymmsr:

(a + by> =a* + 2ab + b?

- 3anomMmHure!

YroObl HaiiTH Ky0 CyMMBbI, yMHOXKbTE BBIpa)KEHHE CaMO Ha ce0st TpH pasa.

(a+by=(@@+b)(a+b)(a+b)

DTO ABYX3TalHbIN MpolLIecC.

[Har 1: YMHOXBTE NEPBBIE 1BA BHIPAKEHUS.

KBagpar pasnocru:

(a—b)* =a*-2ab + b?

[ar 2: YMHOXbTE pe3ysbTaT Ha TPETHE BHIPAKEHUE.

(a+ by =(a+b)(a+b)(a+b)=(a+2ab+b) (a+b)=

=a® +2a*b + ab®* + a*b + 2ab* + b* = a® + 3a*bh + 3ab* + B

Gopmyny (a + b)' = a’ + 3a’h + 3ab’ + b’ Ha3BIBAIOT Ky® CyMMBI.

N

Iar 1.
YMHOXKBTE MIEPBbIC J1BA BBIPAKCHHS.

[Har 2.
YMHOXbTE pe3ynbrar mara 1
Ha TPEThE BbIPAXKEHHUE.

a+b
at+b
ab+b’
a’ +ab
a’ +2ab+b>

a’ +2ab+h’
a+b
a’b+2ab’+b
a’*+2a’b+ab’
a’ +3a’b+3ab’ +bH

/

- 3anomMmHure!

(a—by=(a-b)(a—>b)(a—Db)

YroOsl HaiiTH KyO pa3HOCTH, YMHOXKETE BRIPAKEHHE CaMO Ha ceds Tpu pasa.

OTO0 JIByX3TaIHbII MpoLecC.

[Har 1: YMHOXBbTE IEPBBIE 1BA BHIPAKEHUS.

[ar 2: YMHOXbTE pe3ysbTaT Ha TPEThE BhIPAXKEHHE.

(a—by=(a—-b)(a—b)(a—>b)=(a*—2ab +b*) (a—b) =

=a*-2a’b + ab’> - a*b + 2ab’> - b® = a* — 3a*b + 3ab* - b}

Dopmyny (a — b)’ = a’ —3a’bh + 3ab’ — b’ Ha3BIBAIOT KYO Pa3HOCTH.

KYB PASHOCTMU

KYE CYMMBbI.



Mpumep
1-npumep. (m+ 3y =m)*+3-(m)*-3+3-m- By + By =m*+9m*>+27m + 27
2-npumep. (4 +n)P=@y>+3- @42 -n+3-4-(n’+n)P=64+48n+ 12n* +n’
3-npumep. (5—y)’=051-3-6)y - y+3-5-0)-@)=125-75p+ 15 —)°
4-npumep. (6a — 1)* = (6a)* -3 - (6a)*- 1 +3 - 6a - (1)*—(1))=2164> — 108a*> + 18a — 1

YNPXHEHWA

1. 3amummure B BUAE MHOTOYJICHA.

1)(a—c) 2) (¢ +dy 3)(z—1) 4) (m + n)?
5) (1 +x)? 6) (a—1)° 7) (4 -b) 8) (v +2)°
9) (x +y)} 10) (m —n)* 11) 2x + 1)} 12) 3x - 2)*
13) 2a + 3b)* 14) (4a - b)* 15) (1 —3x)* 16) (5 + 2n)}

2. Beuncnure.

1)22+322:3+3:2:32+3 DA +3-46+3:4-6+6
3)20-3:22:3+3:2:32 -3 4)5°-3-5-4+3-5- 424
5)7P=3-72:3+3:7-32-3 6) 1P-3-12:6+3-1:6 -6
7)8+3-22-3+3-2-32+27 8)4+3-16-6+3-4-36+6
9)83+30-8-2+2° 10)9*+30-9-1+13

3. yl'IpOCTI/ITe M BBIYHMCIIUTE COITTACHO 3HAYCHUSAM.

D(x—1P—-x*+5,31ecbx=0; 1; 2 2)(y—-2)P-(+2)3mecey=—-2,0;3

4. Haiinure 006éM duryp.

5
1-shakl 2-shakl

5. TlpexcraBbre B BUIE MHOTOUYIEHA.
1) (ab—1)° 2) (@ + b*)? 3) (@’ - b°)? 4) (a® + x°)
5) (abc —9)? 6) (ab + cd)’ 7) (@ + @) 8) (x)? + x%y)}

2-TNTABA. ®OPMYJibl COKPAWEHHOTO YMHOXEHWNA
|




10.

11.

12.

13.

14.

[IpencraBbTe B BUaE KyOa CyMMBbI WK Ky0a pa3HOCTH JIBYy4JICHA.

x*=3x>+3x-1

3)8+12a+ 64>+ d°

Brruucnure.
D172 +3-172-23+3 - 17232+ 233
3)172+69- 17>+ 51 - 232+ 233

VYmpocrure.

D@+yyP+x—py
3) (2x—3)* - (2x + 3)°

3anumuTe B BUIe KyOa CyMMBI JIBy4YJICHA.

1) 8a® — 12a*b + 6ab* — b*
3) 64m® — 48m*+ 12m — 1

YrpoctuTe BeIpa)keHUe.
Dx—1P-x*+1
N(1-ay-3a*-1

BrimonauTe yMHOXKEHHE.
D@-1(@+tatl)
I (x+2)(*—2x+4)

2)y =3y +3y—1
4)1—6¢c+ 12> - 8¢

2)84°—3-84- 14+3 -84 14— 14°
4) 84— 42 - 84 +252 - 142 — 14

2)(x—y) —(x+y)
4) (2a + 3b)* — (2a — 3b)}

2) X+ 9x?y + 27x)? + 27y?
4)p12+ 3p8 qS + 3p4q10 + qIS

) (x—2)+8-x°
4 (d+2) 64— d&

2)(a+3)(@—-3a+9)
4)(n—4)(n*+4n+16)

2x+1 D
Kaxnast cropona pepeBsHHoro kyba paBHa 2x+1 cm. d

B HeM mpozenaHo OTBEpCTHE CO CTOPOHAMM, PAaBHBIMU 2 +1
x cM. Haiiure 00beM ocTaBIIETOCsS KycKa JIepeBa.

IIpencraBbTe B BUE MHOTOUJICHA.
1) (2232 + x*y 22
4) (a" - b1}

Ky6 ¢ pebpom x + 1 cm pa3znenen Ha BOCEMb YacTeH.
Ha ocHoBanuu ocraBiieiics (pUrypsl MoKaxxure

paznoxeHue Kyda CyMMBI.

2) (@b —a’ by}
5) (4x* - 3y°)}

@bt -a’cctdy
6) (0,2x + 0,3y’

KYB PASHOCTMU

KYE CYMMBbI.



2-TNNABA. POPMY /bl COKPAWEHHOTO YMHOXEHWA

18.

15. Bsruwuciure.

1) 718% +3000 - 718 - 282 + 2823 2) 489° +3000 - 489 - 511 + 5113

3) 189 —300 - 189 - 89 — 893 4) 409° — 600 - 409 - 209 — 209°

5) 172+ (17+3-23)+232- (3 17+23) 6)84 - (84°—3 -84+ 14+3 - 14— 14°
16. Vmpocrure.

Dx(x+1?—-(x-1)° D) x(x—1¢2—(x—1)°

Na@+1)(a+2)—(a+3) 4HRa+1)Ba-2)(a—1)—(a+2)
17. 3Banumure B Bue Kyba CyMMBbI WM Pa3HOCTH JIBYYICHA.

1) 8a* — 60a*b + 150ab*> — 125b° 2) 64x'5 + 144x'°y° + 108x° y5 + 27)°

YnpocTuTe BeIpaXkeHHUE.

D@E2+1P-3x*- 1) —x*x*+9) 2)(x—2P—(x—1y+3x(x+3)

PASHOCTb N CYMMA KYBOB

KBagpar cymmbl KBapar pasaoctu PasnocTs kBasparToB
(a +bP =a*+2ab + b (a—by =a—2ab + 1 a’— b =(a-b)(a+b)

. 3anomMmHure!

(@+b)(@—ab+b)=a’~Rp+ o +Rp -y + b =a* + b

YMHO)aeM Ka)blil WICH MePBOr0 MHOTOYJIEHA HA KaK/bI YJIEH BTOPOrO0 MHOTOYJIEHA

U YIIpOIaeM. 3aluilieM BbIpaXeHHE CIETYOIINM 00pa3oMm.

@+ b =(a+ b)(a®>—ab + b*) — hopMmyna cyMMBbI Ky0OOB.
Taxum xe 00pa3oM MOXKHO MOIYYUTh (HOPMYTY Pa3HOCTH KyOOB
a—b*=(a-b)a*+ ab + b?).

a’—b* = (a—b)(a® + ab + b*) — bopmyna pa3HOCTH KYGOB.

Mpumep
1-npumep. Ynpocrture Boipaxenue 64¢ — (4c + 1)(16¢2 —4c¢ + 1).
64c —(4c + 1) (16¢* —4c + 1) =64 — (64 + 1) =64 — 64— 1= — 1
2-npumep. Paznoxure Ha MHOXKHUTETH 8a® — b,

8a’ — b* = (2a)’ — b* = 2a - b) ((2a)* + 2ab + b*) = 2a — b) (4a*> + 2ab + b?)



YNPAXHEHWUA

Paznoxure Ha MHOXKHUTEIH.

D)w+v? 2)a*- ¢ 3)ym*+n? 4) k-1

5)ad+1 6)c— 8 727 8) @ + 125
9) 27x + 3 10) m? — 64 11) 125 - x° 12)1-p°
13) m* — 8n® 14) —a®* - b* 15)274* + b* 16)-1-a°

Hcnonb3yst opMyIibl cyMMbl WIH Pa3HOCTH KyOOB, IPECTaBbTE BHIPAKEHUE B BUJIE
JIBY4JICHA.

1) (a+2)(a*>—2a+4) 2)(a—3)(a*+3a+9)
3)(a—4) (@ +4a+16) 4) (5+b) (25— 5b + b?)
5) (2a — 5) (4> + 10a + 25) 6) (¥ —12) (¥ + 32 + 1)
@ -1)(@+a*+1) 8) (x + 3y) (x> —3xy + 9?)

Paznoxure Ha MHOXKHUTEIH.

1)5x*+5 2) 10y + 10 3) m*n — mn*
4 b+ a* b’ S5)a’h—a*b* 6) 54a° — 16
7) 2ad® + 16a* 8) a*b — ab* 9) 40a’ — 5b°
10) 7x° — S6x' 11) 7a’ — 56a* 12) 2 000a — 2a*
13) 2x* + 16x° 14) a'° +a’ 15) b — b’
Brraucnure.
7?13 8 +1° 32-3-5+52
D=7 1+m gy SOR T ¢
4) (6> —2%)(6*+6 -2 +2?) 5) & +8-5+5° 6) (6> —7H)(6*—6-7+7%
6° — 23 8 -5 6+ 7

Paznoxxnte Ha MHOKUTEIN MHOTOYJICH.

Da+b+a+b Da—-b+a-b
X+ y —x—y Hx*—y —x+y
5Ya>+b*+T7a+7b 6)a’>—b*+5a—5b

Pa3noxuTe Ha MHOXKUTEIIH.

1)a*—0b° 2ym’ +n? 3) x6+ ' 4) a'*—n®

5) 8a®*—27 6) 125m* + n? 7) x° + 8y'? 8) 64a’° — n'
Hcmomnb3yst popMysIbl CYMMBI HITH Pa3HOCTH KYyOOB, TIPEICTABETE BBIPAKECHUE B BUIIC

JBY4JICHA.

1) (a +2b) (a®> — 2ab + 4b?) 2) (a —3c¢) (@® + 3ac + 9¢?)

PASHOCTb M CYMMA KYBOB



2-TNTABA. ®OPMYJibl COKPAWEHHOTO YMHOXEHWNA

10*.

11*.

12*,

13*,

14.

3) Ba—4) (9a* + 12a + 16) 4) (5a + b) (254> — S5ab + b?)
5)(2a—5) (4a* + 10a +25) 6) (x* +)?) (x* — x*y2 + )

Paznoxxure Ha MHOXKUTEIH.

1) 5x* + 40 2) 10y* + 10 000 3)ym’'n+mn’
4) a®b?* - a* b® 5)a®b - a*b* 6) 544’ + 164°
Beruucnure.

DAT-1)A7P+17 -1+ 13— (17-2) (17> + 17 - 2+ 2%)
2) (25 -2) (252 +25 -2+ 2%) — (25— 3) (252 + 25 - 3 + 3?)

79° —19° 84% + 16°
3) 4)
79 +79-19+19° 84— 84 - 16+ 16°
2,732 -2,73 - 1,27 + 1,27* 6) (65% —25%) (65*+ 65 - 25 +25%)
2,733+ 1,277 65° - 25°
ITokaxkure, 4To BeIpaskeHue KpatHo 10.
1)72+33 2)47-17°
3)13+23+33+...+993 4)23+43+63+...+983
5)22-1P+3-23+4-3"+ - +101° - 100° 6) P+3°+ 5+ +99°

Paznoxxute Ha MHOKUTENH.
)(a-by+(b-c)—-(a—c) 2)(a-by+(b-c)+(c—a)
3) 2x—3y)} + (5z - 2x)* + (3y — 5z)° 4) (2x—3y) - (5z + 2x)* + (3y + 5z2)}

3

a+23
Jl1st ckonbKy HaTypalibHBIX uncel a < 100 BeipaskeHue T OyaeT HaTypaJbHbIM YUCIIOM

[Mokaxwute,uto Beipaskenue (2n + 5)° — (2n — 5)° xkparso 10.

Hatigure 006EM uryp.

a a

1-shakl 2-shakl



CMNOCOBbI PA3SNTOXEHNA MHOTOYJIEHOB
HA MHOXWUTE/N

[To3HakoMHuMCsI €O crioco0aMu pa3IoKEHUs BBIPAXKEHUSI HA MHOKUTENHN C TIOMOIIbIO
(bopMyI COKPALICHHOTO YMHOXKEHHSI.

1-npumep. Pasnoxure Ha MHOXKHTETH X* + 4.
XH4=x'+t4xr+4 -4 ="+t 4x+4) -4 =(x*+2) - (2x)* =

=2 +2-2x) (x> +2+2x)=(x*-2x+2) (x* +2x + 2)

2-npumep. Paznoxure Ha muoxurenu (2a + 3b)* — (3a — 2b)*.
(2a +3b)* — (Ba —2b)* = (2a + 3b —3a + 2b) (2a + 3b + 3a — 2b) = (—a + 5b) (5a + b)

3-npumep. Paznoxure Ha Muoxutenu (2a + 3b)* + (3a — 2b)>.
QQa+3bY?+Ba-2b?=2°a>+2-2a-3b+3*h*+3°a>-2-3a-2b+2°b’ =
=4a’>+9b° + 94> + 4b* = 13> + 130°= 13 (a® + b?)
4-npumep. Paznoxure Ha MHOXHTETH (ax + by)* + (ay — bx)*.
(ax + by)* + (ay — bx)* = a*x* + 2axby + b*y* + a®y* — 2aybx + b*x* =
— QZEZ + b2y2 + Q222+ b2x2= a2 (X2+y2) + bZ(x2+y2) — (xZ +y2) (a2+ bZ)
5-npumep. Paznoxurte Ha MHOXUTEH @ —a — 12.

a-a-12=a*"-9-a-3=@-3)(@+3)-(a+3)=@+3)(a-3-1)=(a+3)a—4)

6-npumep. Paznoxure Ha MHOXKHTETH X* + 3Xx? + 4.

X3+ 4=x" 47 +4 - = (2 + 2=+ 2-x) (P +2+x) =
=(x?—x+2)(*+x+2)

7-npumep. Paznoxurte Ha MHOXKUTENH X* — S5x?+ 4.

X =5 +4=x" -4+ 4 - =2 - x*'=(x"-2—-x) (x**-2 +Xx)

YNPAXHEHWUA

Paznoxute Ha MHOXKUTENH. (1 — 6)

1. 1)x*-64)° NP @+
3) a®— b° 4) m® + (pn)®
5) (m —n)* +n? 6)(a—2)°-8
7)8c* + (¢ — dy? 8)27a°— (a—b)’
2. 1)27a°+ 8d" 2) @'+ b's 3) @ b0 1 4) b+ 8
3. 1)1-125¢ 2) 8 + 125¢° 3) x*+ 1000 4) a*— b*
5) a® - b! 6) @bV -+ d” 7) 64a°— a? 8) 1000x°— 343x3y?

CrnoCObbl PASNOXEHMA MHOTOYJTEHOB HA MHOXWNTE /T

9) x12_y12 10) x12 + y12




2-TNNABA. POPMY /bl COKPAWEHHOTO YMHOXEHWA

10.

11~

1)(B3x—4)(3x+4)—4 (3x—4)
3) (x + 6y)* = (6y +x) (6y —x)

Y a(b + ¢) + (3b + 3¢)
3) (mn+ mp) —(n + p)

1) ac + bc + 2ad + 2bd
3) 3ax —4ay + 3bx — 4by

Paznoxure Ha MHOXUTENH. (7 — 10)
1) 6a* + 9ab + 8ac + 12bc

3) 6ab +21b + 8a + 28

5) 30x%y — 15x2y*— 20x*y? + 10x°

a*~a-2
3) m* — S5mn + 6n*

5) b> — 6ab + 5a*

1) (x> + 1)* —4x*
xt+ar+1

S)x*+5x2+9

1) (a + by~ (a— by
3) (2c—d)* - (2c +dy’
5) (@ + by —(c +dy
7) (@ + by —(c—dy

2) —5x (5x — 2) — (5x + 2) (2 — 5%)
Hx+DHx—-1)+x2+2x+1

2) (5a—5b) — (ac — bc)
4) (ax —ay) — (bx — by)

2) xy +xn—3mn —3my
4)2ax — bx —4a +2b

2) 15a* +20ab + 3ac + 4bc
4) 8x* + 12xy + 10xz + 15yz
6) —24a*b* + 8a® b*+ 12a% b*— 4ab?

2) b* + 6ab + 54°
4) 2x* + 3xy +)?
6) b*> + 6ab — 7a?

2) (x* +9)* — 36x?
4)x* +x*+ 1
6) x*—9x* + 16

2) (a—by*—(b+a)
4) (¢ —3d)*— (c + 3d)?
6) (a—b)*—(c—dy
8) (a—by—(c+dy

VCl10)KHEHHEBIE MMPUMCPBI, IJIA pa3JIOKCHUSA HA MHOXUTCIIN.

1) Pasnoxute Ha muokutenu a* (b + ¢) + b*(a + ¢) + ¢*(a + b) + 2abc.

2) Eciiu a = b + 1 torna nokaxwure, uto (a + b) (a® + b?) (a* + b*)...(a* + b*) = a'** — b'%8,

3) Ecmi a + b + ¢ = 0 Torma nokaxwure, uto a* + b* + ¢* = 3abc.

4) Paznoxure Ha MHOXKUTENU be (b + ¢) + ac (¢ —a) —ab (a + b).

5) IMokaxwure, 9yTo BeIpaxenue 97° — 41° nenurcs Ha 28 6e3 ocraTka.
9

6) ITokaxkure, uyTo BeIpakeHue 57° — 436 nenurcs Ha 1400 6e3 ocrarka.

7) Paznoxute Ha MHOKUTEIU X* (Y + z) +)* (x + 2) + 22 (x + y) + 3x)z.

8) Paznoxkure Ha MHOKUTENH @° + b* + ¢ +ab (a + b) +ac (a + ¢) + bc (b + ¢).



NMPUMEHEHWE ®OPMYN
COKPALLEHHOIO YMHOXEHWA

- 3anomMmHure!

(a + by=a*+2ab+ b* — KBaJIpaT CyMMBbI

@ opMyJIbI COKPAIIIEHHOTO YMHOKEHHS

(a—by=2a*>-2ab+ b’ — KBaJIpar pa3HOCTH
(a + by =a’+3a’b+3ab’ + b* —xyd cymMMbl
(a—b)y=a’—3a’b+3ab>—b> —xy0 pazHOCTH
a?—b*=(a->b)(a+b) — pa3HOCTb KBaJPaTOB
a’—b*=(a—>b)(a®+ab+b*) —pa3sHOCTH KYyOOB

a*+b*=(a+b)(a>—ab+b*) —cymma KyoOB

Mpumep
PaccmoTpuM mipuMepHl, T UCTIONB3YIOTCS OTH (POPMYITHL.
1-npumep. Ynpoctute Boipaxkenue (4a — 5)* —2a (3a + 4) — Sa (2a - 2).

1 mar. Packpoem ckoOku B BeipaskeHuu (4a — 5)* — 2a (3a + 4) — 5a (2a — 2), ucnosnp3ys
(hopMyiTy COKpaIIEHHOTO YMHOKEHUS (KBaJpaT pa3HOCTH) U pacpeAeTUTEIbHbII 3aKOH.
(4a—5)—-2a Ba+4)—5a (2a—2) =16a>—40a + 25 — 64> — 8a — 10a*> + 10a

1 mar. [IpuBoaum nmogoOHbIE caraeMele.

16a*> — 40a + 25 — 6a*> — 8a — 10a*> + 10a = —38a + 25

2-npumep. IIposepsre paBenctBo: (3a — 1)° — (3a + 1)* + (100a> + 2) = 464>

[IpuBeneM K MHOTO4WIEHY BbIpa)K€HHE B JIEBOI 4YacTU PaBEHCTBA, UCIHOJB3Ys (OpPMYIIbI
COKpAIIIEHHOTO YMHOKEHUS, U IPUBEIEM MTOJ0OHBIE CcIaraeMsble.

Ba—-1P-Q@Ba+ 1>+ (100a>+2)=27a*-3-Ba)y’*-1+3-3a-1>?-1-27a*-3 - (3a)*-
1-3-3a-12-1+100a>+2=27a>-27a*+9a -2 —27a> - 27a*> — 9a + 100a> + 2 = 464>
Takum o6paszom, paBeHcTBO (3a — 1)* — (3a + 1)° + (100a*+ 2) = 464° BepHO.

YNPAXHEHWUA

[IpencraBure B BUIE KBajapara aBywieHa. (1 —2)

1. Da*+2a+1 2)b*—8b+ 16 3) ¢+ 10c + 25
4)yn*+ 14n +49 5) 100 — 20z + 22 6) 81 + 18b + b?

2. 1)0,16-0,8t+7 2)z22+ 1,4z + 0,49 3)0,36 — 1,2b + b?
4)2.25-3x+x2 5)y*—3,2y+2.,56 6) 3,61 + 3,84 + &

3. VYmpocrture BeIpaXeHUE.
1) (@® + 6b%)* — (6b* — a’)? 2) (a* = Tb*)* + (a* + Tb%)?
3) Ox + 20" = (2 - 9x)? 4) (5x° —4y)* + (4y + 5x)

NMPUMEHEHWME ©OPMY /T COKPAWEHHOTO YMHOXEHWMA




4. Pemmre ypaBHCHHE.
D(x=3)(x*+3x+9)—x*=3x 2)(3+x)(x*—3x+9)—x*=-10x
3)(5—x) (*+5x+25)=5x—x° 4)(6—x) (36 +6x+x*)=18x—x°
5. TIpoBepbTe BEpHOCTH PaBEHCTB.
1) (x—6) (x> +6x+36)—0,5(2x*-432)=0
2) 283 —(Bx—1) (x> +3x+1) -3 +x) (9 -3x +x?)=-26

6. 3anuimmre BBIPAKCHUC KaK KBaJIpaT ABYYJICHA.

1) a® — 10ab + 251 4)a”—2a°b’ + b"
2) kS + 6K +9 5) 4a2b* + 36ab + 81
3) a®> —4day + 4)? 6) 0,01x> + 0,1xy + 0,25y?

7. Ympoctute BbIpaKCHHUE.
1) (4a®—1) (94 +5) — (6a® — 1)? 2) (=12 —(c*+4)—(c*-06)
N -3)(d+7)—(d +2) 4HKE+9) (11 -k — (kB + 1)

8. Pemmre ypaBHEeHHE.
1) (2x —3) (4x* + 6x +9) — 8x* =27x
2) 3+ 4x) (16x> — 12x + 9) — 64x° = —10x
3) (5 —2x) (4x* + 10x + 25) = 25x — 8°
4) (6 — 5x) (36 + 30x +25x2 ) = 108x — 125x°

9*. TIpoBepbTe BEPHOCTh PABCHCTBA.
1) (5x — 6) (25x> + 30x + 36) — 0,25 (500x° — 864) =0
2) 91x° — (3x —4) (92 + 12x + 16) — (3 + 4x) (9 — 12x + 16x% ) = 37

10%*. Paznoxxure Ha MHOMKUTEIIH.

1) a? - b?? 2) a® + b® ) xt+xr-2 4)a® - b®
S)at+4 O at+attl 1)y oy (Rl
11*. Berunucnure.
362 — 82 70% — 20?2 382—-107?
D310 2) 507 =207 3330
513 —-493 67° +47° 843 + 543
4) 2" 514 OFTAT 674 ST TOY 8454
) S1og9 PO N grva7 O 0 —gisa 843

7) (913 + 393 ):(912 — 91 - 39 + 392

8) (56° + 443 ):(56> — 56 - 44 + 442 )

2018 2018 2018 2018

2-TNNABA. POPMY /bl COKPAWEHHOTO YMHOXEHWA




12*,

13*,

14*,

15*,

16*.

1,82-0,7*

0,8*+1,12+0,7
10) 2,5-0,7-4,5

1 0,8>-0,7

1,42 +4,2 + 1,5 13) 475321142 - 4.27)

12)
14— 1,5 (8,12 7,52 )(9,12 — 1,9

Paznoxxure Ha MHOXKUTEIH.
)ax>—bx*—bx +ax—a+b

2)ax* + bc*—bx—ax ta+b

3) ax* + bx* + ax —cx* + bx —cx

4) ax* + bx> — bx — ax + cx* — ax

5) 5ax* — 10ax — bx +2b—x + 2

6) m?* x* — mnx® + 2mx* — 2nx —n + mx
Nxyz +x*y* +3x* Yy  +3x° Yy z—xy—z

8) 124 b* — 6abc + 3ac* — 6a* bc — ¢ + 2ab

Ynopocrure.

1) (a+b)(a—b)(@+ab+b)(a*—ab+h)
D@+ta-1)(@P—-a-1)(a*"—a+1)
N@t@-3)(@—a+1)(@®+3a+9)
YHY@a-1)(a+3)(@-3a+9)(@+a+1)

5 Qa+1)(da*>—4da+1)—(a—3)(@®+3a+9)
6) Ba+1)9a>-3a+1)+t(a—1)(@>+a+1)
7)Ba+1)Ba—-1)(9a*>-3a+1)(9a*+3a+1)
8)(a+3)(a-3)(@-3a+9)(a*+3a+9)

3anuimre BeIpaKEHHE B BHJIE KBaJpara MHOTOUJIEHA.
Da(@+2)+b(b+2)+2ab+1 2)(a+b)—4(a+b-1)
3) a* + b* + ¢* + 2ab + 2bc + 2ac H@+t@+2)@+t3)(a+4)+1

Periute ypaBHEHHE, HCHIONB3YsT (DOPMYITBI COKPAIIEHHOTO YMHOKCHHUS:
16> —(4x—1)(dx+1)+2x=7 2)(2x -5 -2x-3)(2x+3)=0
D Gr+2P+@x— 1) @dx+1)=Gx—172 4 Gx—1P-8x+12=(x+2)(x-2)

Pemute ypaBHEeHHE:
DR2-x)x+2)=x3-x) Dx(x-2)-8=x+2)(x—4)
N2x+3)x-2)-7=2x+1)(x-3) 4)13x (6x —1)—6x (13x—9) =-13 — 24x

NMPUMEHEHWME ©OPMY /T COKPAWEHHOTO YMHOXEHWMA



AJTEBPANYECKIE




ATTEBPAVIYECKAS POBb.
COKPALLEHVE POBEW

BcnomuHaem

M=uorouneH M=uorounen Msuorounen M=uorounen

4,5a* a*—3b? a*+4-3b*| Y 34>+ 4ab +7-b*

- 3anomMHwuTe!

A
Bripaxxenue Buna 3 Ha3bIBAIOT aJIredpanvyeckoiipodnio. 31ech

Awn B —MoryT ObITh YHCIIaMH, OJJTHOYJICHAMH, MHOTOWICHAMH.
Ecnu yncnurens v 3HaMeHarels 1poou OyeT YnuCiIoM, TaKkyro Ipo0b TOXKE
MOXKHO Ha3BaTh alreOpandecKoil.
Anrebpanueckue aApoou:
1 x 2 x+3 6  2x—-y  2ab = x*-3xy.
2 4 x 577 x=5 x+3y’ atb x+t4r "

Eciu BMecTo OykB B anreOpandeckyo 1poOb MOICTaBUTh MX YHCIIOBbIE 3HAUCHUSI U TIPOJIe-
JIaTh COOTBETCTBEHHbIE apu(hMETHYECKUE ACHCTBHS, TO MOTYyYHM €T0 YUCIIOBOE 3HAYCHHE

ANTEBPAMYECKAA APOBb. COKPAWEHWE APOBEN

2ab
HaHpI/IMep, m

2:3:1 _6
]

. HaiinuTe 3Hauenune anredpanveckoit npoou npu a =3, b = 1.

3-2-1
31ech TOIBKO IIPU YCIIOBUH, UTO @ # 2b MOXKHO HAWTH YUCIIOBOE 3HAYCHHE alNTreOpanyecKoi
IpoOu, MOCKOJIBKY APOOb UMEET CMBICIT TOJIBKO MPH 3HaMEHAaTelNe He paBHOM HYJ 0. Bee 3HaroT,
YTO Ha HOJIb JICNUTH HeNb3s. Ecim 3HamMeHarens anredGpandeckoit Apoou oOpainaercsi B HyJlb IpH
KaKOM-TO YUCJIOBOM 3HAYEHUU HEU3BECTHOTO, TO 3TO BBIPAKEHHUE HE UMEET CMBICII.

=6.

BykBbI B 3HAMeHarene anreOpandeckor IpoOu MPHUHUMAIOT TOJBKO TaKHe 3HAYCHUS,
IpU KOTOPBIX 3HAMEHATEIb ATOH Jpodu He oOpalaercs B HOJb.

2abc
Anrebpandeckas 1po0b (@ —1) MPHHUMACT BCE 3HAYCHH, 32 MCKIIOUCHHEM @ = lua=0,

(a—1)

TaK KaK IIpu a = 1 u a = 0 3HaMecHATENIb IMPUHHUMACT 3HAYCHUEC HOJIb. 9TO HEBO3MOIKHO.

BcnomuyuHaem

3aMeHy BBIpQXKEHUS «c + bc ¢ BBIpaKEHUEM (¢ + b) - ¢ WK BBIpaXeHueM ¢ - (a + b)
Ha3bIBAIOT BbIHECEHUEM 00111er0 MHOMKUTEJISA C 32 CKOOKY




3-TNNABA. AJITEBPAVNYECKIME APOBW

3anomMHwuTe!

[Ipu cokpalieHrH aaredpandeckux ApoOeH NCIOIb3YeTCsl OCHOBHOE CBOMCTBO OOBIKHOBEH-
HBIX IpOoOei.

A
— Ywucnureas ¥ 3HaAMEHATEIIb I[pO6I/I MOXXHO YMHOXAaTb WX JACJIUTh Ha YUCJIO, HC paBHOC HYJION

B
A A-C A A:C
B B C 3 B.Cc B7F0 C#O

[TockonbKy yMcIUTENb U 3HAMEHATeN b anredpandeckoi IpoOu SBJIAIOTCS OIHOWIEHAMH MU
MHOTOYWIEHAMH, TO MX MOKHO TIPEZICTABUTH B BUE IPOM3BEICHIS. B 3TOM HaM MOMOTYT MpoiIeHHbIE
TEMbl YMHOXXEHHSI OTHOWICHOB ¥ MHOTOYIECHOB, a TAKXKe (POPMYJIBbI COKPAIIIEHHOTO YMHOKEHHSL.

Mpumep

1-npumep: Coxparute 1po0b %

Tak Kak B 4MCIHUTENE U 3HAMEHATEIIE 3TOT0 BEIPAKEHUS 2 ABJSIeTCS OOIIMM MHOXKUTEIIEM,
TO MBI ITOJIy4aeM CJIEIYIOLUN Pe3yIbTar

2-npumep: Cokparure anredpandeckyro 1poob 431—2'

Kak Buaute, B uncnuTene U 3HaMEHATele 3TOM anredpandecKoi qpoOu OOl MHOKHTEND d.
CrnenoBarenbHO, YUCIUTENb U 3HAMEHATEIb 3TOT0 BRIPAKCHUS MOYKHO pas3zeiiuTh Ha d.

B3a _3
4a 4
4ab
3-npumep: Cokparure airedpandecKyro Ipooh 1Lh

IB uncnuTene v 3HaMeHaTese BEIPAKEHUS OT/IENsIeM 00N MHOKUTEITb.

1-4ab _ 1
3a - 4ab 3a
4-npumep: CokpaTute ajreopandecKyro 06BM
prmep: P P yioap 3a+3b°
3a-3b _ 3(a-b) _a-b
3a +3b 3(a +b) a+b
S5-npumep: CokpaTture anredpandeckyro apoob satsh
9a + 9b

Sa+5b _ S@+b)_ 5

9a+9»  9(@+b) 9




2a+2b
6-npumep: Cokpatute anredOpanyeckyro Apoob pERe
a p—

2a+2b

a’—b*

2a+2b  2(a+b) 2

a—-b (a—b)(aer) a—>b

3.3
Xy
2

7-npumep: Cokparure anredpandeckyro 1po0b .
X +xy+y

3_ .8 - Ttxy+y”
Yoy (=) (P y)zx_y

XX +xy+y° XX +xy+y°

- 3anomMHwuTre!

A
Ecnu B yncnurene nin 3HameHaresne [podu — 1o Xony npeoOpa3oBaHUsI MOSBATCS
B

MIPOTUBOTIOIIOKHBIE BBIPAXKECHHUS, TO Hallla APoOb MPeodpa3yeTcsi B MPOTUBOMOIOKHYIO IPOOH:

—A4 A
— WM —
B _
—A A A A
Bcerna nmeet MecTo paBeHCTBO —— = —— HMJIH —— = ——.
B B -B B
Mpumep
-1 1
8-npumep., — =——
p p 6 5
9-nnpumep. Cokparure ajareOpanyeckyro 06bﬂ
p p- p p Y10 Ap 34+ 3b

—3a-3h -3(a+b) -3 3

P |

3a+3b  3(a+b) 3 3

AJITEBPANYECKAA APObb. COKPALWEHWME APOBEM

YNPAXHEHWA

Cpenu nepedyrciaeHHbIX BbIpaKEHUH HallinTe aaredpanyeckyro 1poo.

4q 1 Ta +5 1 1 2x—b
DE DT N ta D3 h
4 1 1 2a—1 a Tc
Nsa+1 Oty Nax1 ™3  ——>
45 + 3

YUCJIUTEIIb U 3HAMEHATEIb IPOOU COCTOUT U3 OOIIETO MHOXKHUTENS a + b.




3-TNNABA. AJITEBPAVNYECKIME APOBW

2.HaiinuTre 3Ha4eHUE BbIPAKEHUS.

1221 eenm a=1:-1: —4: 6: 100,
3x-7 Ty Y
Z)W,ecnn x=-1;2;-0,2;0; 2,1.

2
3 Y e k=3:15:5: 10,
2% —4
a3 2 d=4:25:5:2.
2d  d-3

2 _
5)(x+y) 1
x>+

,ecm x =1;y=0.

2 _
6)%,ecm/1 a=2;b=1.

3.3anomHuTe TaOIUILy.

-6 -4 -3 -0,5 0 1 4 1,5

)

4.1Ipu KakOM 3HAYEHHUH ITIEPEMEHHOMN JaHHOE BBIPAKEHUE HE UMEET CMbIcIa?

a 5 Sa—1
1)a—l 2))c—4 3) b

3 2a + 1 1 2
4)az-l-l 5)a(a+1)_5 6);+ a-2

CocraBbTe anredpandeckyro Apodb ¢ 10 TaHHBIM.
1) Yucnutens — 3T0 pa3HOCTh 2X U Y, @ 3HAMEHATENb — UX CyMMa.

2) Uucnurenb npeAcTaBisieT co00i MpOU3BEICHHE Yncel @ U b, 3HaMeHaTe b
MIPEACTABISIET COOOM YIBOCHHYIO CYMMY YHCEN @ U b.

Coxkparute apooH.

35 —91 77 -125
1)—49 2) -39 3) —42 4) 175

Coxparure anredbpandeckue npodu. (7 — 8)

9 43
1 a 2) a“ 3) 15a 4) 35ab
a® a® 25a? 57ac
a’ 4x* y a’ b 36a° b’
5) 3—619 6) 6xy2 7) a b’ 8) 54q% b3



12ab 16ac? —18x)° —Sm’n

8. 1)— 2 3 4
)15ac ) 4a° ¢ ) 12x2y ) —10n’
24abc 14p*q 35ab’ 15kt°
) 36ac 6) 21p*¢° 7) 41a* b* 8) 3k8t
9. TIlpuBeaure 3HAMEHATENb APOOH K By 6a*b’.
a 2ab? 5b
D 3ab 2) a’b 3) 15ab*
Tab 0,5ab —abc
Yo D ar ) —ah
10.TIpuBenure 3HaMEHATEh aAreOpanvecKoi IpodH K BUIY:
1) &> — b, ecnu nana apoOhL 2L.
a—>b
+y)? —
2) (x + y)?, ecnu naHa 1podb Xty
3) x* — 1, ecnu nana np06bx 1
4) m’ + n’, ecnu nana apodb —; 5
m-—mn +n
11. TIpeoGpa3syiiTe 1poOHO-PALOHATBHOE BEIPAKCHUE.
a7 + aS x7 + x9 b7 _ b]O m6 _ m4
VT a7 DoTa N KA
x—2y 6(k —1)? —(c—d) -9
5)—— 6) ————— N—— 8) —%
)2y—x ) 3t—3k ) c+d ) (g —p)*
12. Coxparure qpo6u.
2(x — 2a(a + b)? 7(x — a—b
1y 25=) y) 2ala + ) 3) T6=) yob
3(x—y) (a +b) 3(v—x) (a—b)
c—d 3a +3b 13ab 8a +12b
= o Nl gt
(d—o) Sa + 5b a*b—ab 10a + 15b
ac —cd 4m* — mn 3ac + 4bc 5y—35
9) —— 10) —— 1) —V———— 12) =————F—
)bc—cd ) 4mn — n? ) 3ad + 4bd ) y*—49
13. Haiigure 3Hauenue anreGpandeckoil qpoou.
5 + 4 5 4
1) %, ecnmu a = 2. 2) %, ecnu m = —2.
2a° + 12a* B 12m° — 20m* 1
3) W, C€ClIn a = 1,6 4) 308 — 52 , €CJIM m = —12—

AJITEBPANYECKAA APObb. COKPALWEHWME APOBEW



14. Coxkparute anredOpandecKkyro 1poob.

_ _ ) >
nr (a—2b) ) 3x—36 3) 16—z 4) 7¢* —Td>
Yy (2b—a) 12y —xy 2z-8 d*—2dc + ¢*
6u(u —v) ‘ S5a— 1542 7 9-9z o (2a —4by’
u*(v—u) 60a*> — 20a (2-2z+1) 4 (@ - 4b%)

15. TIpeoGpasyiite IpoOHO-PAIIOHATEHOE BBIPAYKEHHE.

18x — 3x? 8a —40 4 - p? (3a + 6b)?
Do —a8x 2 15-34 3105 Y 5.+ 106
az + bz —at— bt xX+6x+9
3) bz — bt 6) 27 + x3

NMPUBEAEHNE ANTEBPANYECKKX
APOBEN K ObLLEMY 3HAMEHATEJ/THO

BcnomuyuHaem
3

1
[Ipuseaure 1poOb K 00LIEMY 3HAMEHATEIIIO €1 5

Jlnst 3namenareneit npo6eit Haxogum HOK (16, 20) = 80. Haitnennsiit HOK 6ynet
00IIMM 3HaAMEHATENIeM JIJIsl HallluX JpOoOei.
To ecTh:
1-5 5 3-4 12 5 12

= va OTBeT: —— 1"

4-4-5 80 4-5-4 80 80 80

OTOT METOX MOTYUHSETCS OCHOBHOMY CBOWCTBY apoOeii. To ecTb, YHMCIUTENb H
3HaMeHaTeNlb OOBIKHOBEHHON APOOM MOKHO YMHOXKHUTBH WIIM PA3AeNIUTh HA OTHO U TO XKe
HeHyseBoe yucio. IIpu s3Tom 3HaueHue 1podu He MEeHseTCs.

. 3anomHuTe!

[TpaBusio mpuBeaeHUsT OOBIKHOBEHHBIX Ipo0Oeh K 00IIeMy 3HaMEHATENIO CIPABEIITUBO
U JUIsl anreOpandecKux JIpooei.

Uro6b! puBecTH airedpandyeckue ApoOu K 001eMy 3HAMEHATENI0 HYKHO:

1) Haitnure oOmumii 3HAMEHATENb TAHHBIX IPOOEH;

2) Haitnure monomHUTEIBHBIA MHOXHUTEND 11 KOKI0W TIpo0u;

3) YMHOXXHUTb YUCITUTEIb KOKION ApoOH HA €€ JOTIOTHUTEIbHBIM MHOKHUTEIIb,

4) xaxnaas apoOb JODKHA OBITH 3alMCcaHa ¢ HAWJACHHBIM YHUCIUTEIEM W OOIIHM
3HAaMEHATEJIEM.

OOmmii 3HaMeHaTenb anreOpandeckux ApoOeil — 3TO HauMEeHbIee olliee KpaTHOe
3HAMEHATeJNIeH TUX JPOOeii. DTO OTIIMYHBII OT HYJISI MHOTOWIEH C TETBIM KO3 (PHUIIEHTOM,
JETSIIMNACS Ha KaXK/IbI U3 3HAMEeHaTeNel TaHHBIX anreOpandeckux ApoOei.

3-TNNABA. AJITEBPAVNYECKIME APOBW




Mpumep

2a 1
1-npumep. 5; H [IpuBenure anredpanveckue Apodu K 00IEeMy 3HAMEHATEITIO.
a

Wckompbrit o0mmumii 3HAMEHATENNb TaHHBIX alreOpandecKux ApoOeil TODKEH NETUTHhCS Ha
3HaMEHATelh KaKI0U APoOH (KaXKABIN IEeTUTENh JOHKEH ObITh OTJIMYHBIM OT HYJISI OJJHOWICH
VI MHOTOWIEH C IeJIBIMH KOA(PDUITUSHTAMH ).

OO0muii 3HaMeHareNb JaHHBIX anredpanueckux Apodeit paBeH 15ab, u pu neneHuu ero Ha
3HAMEHATEJNb MEePBOU IpoOH TMoTyyaeTcs 3a, a Ipu JeJICHUN Ha 3HaMeHaTellb BTOPOM Ipoou
nonyyaetcs 1. ITak, 4ToOBI MPUBECTH ITH JIBE IPOOH K 00IIeMy 3HAMEHATEINI0, JOCTATOYHO
YHUCIIUTENh U 3HAMEHATEIb IEPBON ApoOU YMHOXKUTH Ha 3a, a BTOpoil Ha 1.

2a - 3a 64’ 1

= va
5b-3a 15ab 15ab

2-npumep. [IpuBeaute anredpandeckue QpoOH K 00IIeMy 3HaMEHATEIT0
5 7 _ 1
12ab’c’ 4a* bc® °  24ab’®
HOK uucen 12, 4 u 24 paBen 24. 3HaMeHare n Tpex IpoOer COCTOST U3 MPOU3BEICHHS
abc. TIoCKONBKY a, b M ¢ IMEIOT pa3HbIe HATypalbHbIE TIOKA3aTENIN CTEIIEHEH, KaX bl U3 HUX
JenuTCs Ha a’b’c’, To obImii 3HaMeHaTe b 9TUX anredpandeckux apoodeit pasen 24a?2b°3¢°.
JlemuM 3TOTOTHOYWICH Ha 3HAMEHATENIN KasKIOM IPOOH, M MOJTydaeM BhIpaXKEHHE, Ha KOTOPOE

HY’KHO IOMHOXHTH €0 YUCIIUTEIh U 3HAMEHATETb.
Yucauresnb U 3HaAMEHATEIb TIEPBOM ApoOH yMHOKaeM Ha 24a’b’c? : 12ab’c = 2abc.

5 - 2abc 10abc

12ab’c - 2abc ~ 24ah’C ’

Yucnurens U 3HAMEHATEIb BTOPOW Ipo0u yMHOXaeM Ha 24a*b’c’ : 4a’bc® = 6b°.
7-602 40
4a’bc’ - 60 24a*b3

YucnuTenb U 3HAMEHATEITh BTOPOi po0u yMHOKaeM Ha 24a*b’c? : 24ab’c* = ac.

1-ac ac
24ab’c? - ac 24a*b3c?

3-npumep. [IpuBeaute anrebpandeckre QpooH K 00IIeMy 3HAMEHATEITIO
1 2 5
(a+by’ a+ab > ab+ Db

Paznoxxum Ha MHOKUTETM 3HAMEHATENN JaHHBIX IPOOEH.
| 1 2 2 5 5

(a + by (a+b)a+b) — a®+ab a(a+b)y ab+b  bla+b)

Eciu 06paTI/ITB BHHUMAHUEC HAa 3HAMCHATCIIN 3TUX Z[pO6CI>i, TO KaXKIbIM U3 HUX COACPIKUT
MHOXXHTECIIb (a + b) ITomumo 06mero MHOXHUTCIIA B KaAXXJIOM 3HAMCHATCJIC MMCCTCA CIIC
M30BITOUHBIN MHOKHUTCJIb, YMHOKHB Ha KOTOpLIﬁ YUCJIUTCIIb U BHAMCHATCJIb APYTIUX ,upo6el71,
MOXHO IMOJIYYHUTb 06H_II/II>'I 3HaMCHATCJIb.

NMPUBEAEHWME ANTEBPAMYECKINX APOBEV K OBWEMY 3HAMEHATE JTHO



3-TNNABA. AJITEBPAVNYECKIME APOBW

Yucnurens U 3HAMEHATENb 1-1podu yMHOXKHUM Ha ab.

1-ab _ ab
(a+b)(a+b) ab) ab(a+b)

Yucnurens 1 3HaMeHaTelNb 2-1podu yMHOKUM Ha b(a + b).

2:-b(a+b) _ 2ab+2b
ala +b)-bla+b) ab(a+ by}’

YwucnuTellb U 3HaMEHaTeb 3-Apodu yMHOXHUM Ha a(a + b).

5-a(a +b) 54> + 5ab

b(a+b)-ala+b) ab(a+b)

YNPAXHEHWA

[IpuBenute k 00memy 3HameHaremnto. (1 — 8)

3 4 9 11 13
1)—vai 2) - va — ?a)ivai 4) — va —
4 6 7 14 33 44 25 15
3 1
l)ﬁvaﬁ 2)—va2 3)ivaz 4)iva—
b a a 4 2a a 3a 6
3 1
nt, 2 5 y L. 3 7T 3ava> 4)ava
2x  3x 6x? 2x 3y 6xy a b
1) ab, b , a 2) a2 , 14 3) 2x , 3x 4) SC , 3d
2a 3b a a’b ab® 3a  4a
b 4 4 4 5
1) =, — 2) =, — 3 s )
) xy ) ¥ xy ) 3x4 5y3 15x3y4
1 2 a b 3 1 a b
1) —, — 2) =~ 3) = —-
)c’c2 )4n’8n )c3’c2 ) 126 18
1 15 7 a 1 3b 2 1 3
1) P 2’) PO 3) T2 >3
3x y 45xy 3 ab’ 4a k™ 12kt ¢
1 1 a&*+b* b-1 %) a-b 5 2
54>  15ab* " 3a*b 20a*h* " 8ab®’ 5a*b
b 1 5
3) a b ab 4)

a=2b"a+2b’ a*—4b*

2a%° 6a*b’ 12a°h*



X y a b

9. 1 , 2) ,
2a-2b 3a-3b 4a-8b 5a-10b
a+b a-b +b a-b
3) 4 22222
a b ab  ab
3b  4b  12b° 1 1
10*. 1 , , 2 )
)b—z b+2 b -4 )x2—6x+9 X2 +6x+9
1 1 1
3) S5x 8x 4x 4)

=49’ x—-7" x+7 a+l’a+2" a+3

CNNOXEHUE N BBIMNTAHNE
AJITEBPANYECKNX APOBEU

- 3anomMHwure!

CrnoxeHue 1 BbIYUTaHUE aaredpanyeckux ApoOeil BBIMOMHAETCS TaK JKe, KaK CIIOKEHHE
U BBIYMTAHHUE OOBIKHOBEHHBIX Jipo0eil. OTinnyne: 3HaMeHaTeNn 0ObIKHOBEHHBIX Ipo0Oeit
HaTypaJibHbIE YHCIIa, a 3HAMEHATEeNH ajaredpanyeckux Apo0eil MHOTOUJICHBI.

Ecnu HyXHO HaiiTH cymMMy (MJIH pa3HOCTh) alredpandeckux Apooei ¢ OAMHAKOBBIMU
3HAMEHATEJSIMH, J0CTATOYHO CJIOKUTH (MM BBIUECTh) UX YHCIUTEIIH.

CNOXEHWE V1 BBIYMTAHWME ANNMTEBPAMYECKINX APOBEN

k. p_k+p k_p_k-p
m m m m m m

PaBencTBa nmeroT Mmecto Jy1st 10OBIX anreOpandeckux Apoder co 3HaMeHaTesleM M He
PaBHBIM HYJIIO.

Mpumep

1-npumep. Crnoxure npodu 2y b i+i =4 +b

2¢c 2¢ 2¢ 2¢ 2¢

Sa 2b 3a—-b
2-npumep. Crnoxure 1podu + + .
x+y x+y x+y

S5a N 2b +3a—b_5a+2b+3a—b_8a+b
xX+y x+y x4y x+y x+y

a®  2ab b
a-3b"a-3b" a-3b

3-npumep. Haiingure cymmy apoGeit




3-TNNABA. AJITEBPAVNYECKIME APOBW

a’ N 2ab N b’ _az+2ab+b2_(a+b)2
a-3b a-3b a-3b a-3b a—3b

4-npumep. Halinure pasHOCTD [T 06e:I7liI/Ii D> 2572 3
P ! P Ta  Ta  Ta Ta Ta Ta

. . X 4
S-npumep. Haliqute pazHocTs apodeit U .
2x—-1  2x-1

5x B 4 5x-4
2x—-1 2x-1 2x-1

UTo0b! COXKUTH (WM BbIUECTh) alreOpanyeckue ApoOU C pa3HbIMH 3HAMEHATENsIMU,
NPUBEIUTE UX K aIreOpandecKuM Jpo0siM ¢ OOIIMM 3HAMEHATEIeM M UCTIONb3YHTE PaBUIIO
CJIOKeHMS (MM BBIYMTAHUS) anredpanyeckux qpo0eit ¢ OJMHaKOBBIMHU 3HAMEHATEISIMH.

1
20 6ab®
a 6ab

Jna nannbIx apoOeit o01uM 3HaMeHateneM Oyzier 6a’h*.

6-npumep. Crnoxure apodu

1 +1—3b+ a _a+t3b

2a* b 6ab? 6a* b? 62 64> H

a+7 N b-17

7-npumep. Haiinure cymmy ey Sy ey S

3HaMeHaTeN! ATUX IPOoOel MBI MOXKEM Pa3IoOKUTh HA MHOKHUTEIIH.
a*+ab=a(a+b) ab+b>=b(a+b).
CpaBHUB uX, HaX0UM 001U 3HaMeHatenb ab(a + b).

Taxum 06pazom: a+7 N b-17 _ a+7 b-17 _b(a+7)+a(b—7):ab+7b+ab—7

+ =
a*+ab ab+b> a(a+b) b(a+b) ab(a+b) ab(a+b)

_1b-Ta+2ab
ab(a+b)

4a-3b a—3b

8-npumep. Hatigure pazHocTs apodei Hu .
P P P P a-2a’b  a’b-2ab?

YroObl HaliTH OOIIMIT 3HAMEHATEIh ATHX JPOOEH, IS Hayasia MpeACcTaBUM MHOTOWICHBI B UX
3HAMEHATEIAX B BUJIEC IIPOU3BEICHUS MHOKHUTEIICH.

a-2a*b=a-a-(a-2b), a*b—2ab*=a b -(a—2b).



OO6rmuii 3Hamenarenb a> b (a — 2b).

4q-3b

a=3b _ (4a-3b)b  (a—3b)a _4ab—3bz—az+3ab_7ab—az—3b2

@ —2a°b a*h-20 a’b(a—2b) da*b(a—2b)

a’*b(a—2b)

a’b-2a*b*

Vhpouaite pe3yinbrar CIOKEHU WA BRIYUTaHUS

YNPAXHEHWNA

Beinmonuute neiictBus. (1 —95)
R
Vet 93 44
s L
4)2+% 5) 13—’5‘—
D Dyt
T
VT Da b

BrimonauTe neficteus. (6 —9)

7.5
9.7

o113
)120 15¢

1
3a 7

a

6)—3a+ q

yg-ort

11
) b~ he

2
3)%+%

a b
6)a+b+a+b

1 1 1 5
1 + + 2 +
) 4a’b’ 6a*b? 3a®h ) 243
b, b b 2
3) ac+azc +acz 4) a->b

CNOXEHWE V1 BBIYMTAHWME ANNMTEBPAMYECKINX APOBEN



7. I)L+L+1_
Xy x

6 5

at+l a

3)

) 32
a*+a ab+b

3x+2y+ 1 2

+
xz_yz

& Xty x-y

y_Sax3 7
a*—4a +4 a-2

7 1
xX*—10x +25  (x +5)?

a+1

9. Da- a1

+2

c—11 c+7
3)02—16 2 —4c

4 3
3G T a1

10*. BrinosiHuTe IEUCTBUA.

a a
8)a+a—1+a+1

2x +3 7

2) 49 x-7

1 1
4) x(x+9) x(x—9)

a-b a+b

6)a+b_ a—>b

1 2 n 2 & + 10 2) 5 a—1 _a2—7a
4x + 5 4x -5 16x*—25 a+3 a*-3a+9 a+27
4 2a -3 2a*—4a + 5
< 3) a—2+a2+2a+4_
L0
z , Lo,
j )a2+3a+2 a*+5a+6
~
. 5.2 2
- a*—4a+3 a*—8a+ 15
~
o
- 6) a—(b-rc) b*—(a—c) c*—(a—-b)y
= (atce)y-b (a+tby-—c (b+cey-d
<
< 1 1 1
+ +
= 7 (@a-=b)a-c) (b-a)b-c) (c—a)c-D)
=
o




YMHOXEHWE N AENEHUE
ANTEBPANYECKNX APOBEWU

- 3anomMHwurTe!

VYMHOXKEHHE U JIeTICHUE anre6pqueCKHX I[p066171 OCYHICCTBIISICTCA TAK KE, KaK
YMHOXCHUC U NCIICHUC OOBLIKHOBEHHBIX ,Z[pOGGfI.

kp_kp kp
.n

n k-n
mn m-n m

k.

paBEHCTBA CIIPaBEAUBHI JIs IIOOBIX anredpandeckux apooeii ¢ n, m He paBHbIM (.

Mpumep

9b?

1-npumep. YMHOXEBTE ApOOH vy

3 "

. 2a 9b* _2a9b* _18ab’
3b 4a*> 3bda’ 12a°b

18ab* B 18ab’ : 6ab _2
124*b  12a°b:6ab 2a

CoxparuM pe3ynbrar::

2-cnioco0: [To BO3MOXHOCTH, Mepel YMHOKCHUEM alreOpandeckux Ipo0ei, BhIpaKEeHHs
B UHCJIIMTEIIC U 3HAMCHATCIIC HepBOﬁ )IpO6I/I HYXHO COKpaTuTb HAa BBIPAKCHHA B YHUCIIMTECIIC U
3HaMeHarese BTOpOoil 1poou.

2w gt 3
Z,l{ X\za?\ 2a
12ab’c  34c

2-npumep. Haiigute npousBegenne —— .~ |
174" 36a’h

12ab’c  34c _2bzc2
174" 36a*h 34"

a  24b°
3-npumep. IlepeMHOXbTE pallMOHATIBLHBIEC BHIPAKEHUS n=— .
28p° a’
a’  24b° T a
— ' lenepb COKparum U1 rnojJIyuymm —-.
28° o pb COKP T
x’—4 x’y?
4-npumep. [lepemHOXBTE anredbpandeckue apoou u 34

2.3

X'y 2y—xy
Hepen BBIYUCJIICHUECM HpOI/ISBCI[CHI/ISI YUCIIUTCIIb U 3HAMCHATCJIb I[p06I/I paSJIOX(I/IM Ha
MHOXUTCIIN.

(¥ -4) 0 _(x=2)ae2)ed sy’ 6
Xy (2y—1y) TRy 32— erepb COKpaTHM Jpoou.

YMHOXEHWE W AENEHWME AJITEBPANYECKINX APOBEV



x(x+2)

2

(x—2)-(x+2)-x3~y2 _ —(x+2)-x _
X'y’ y(2-x) Yy y

2x+x° . x+1 .x—l

1-x* x+2 «x

S-npumep. BeInoaHUTE YMHOXKEHHE.

2x+x2.x+1 x-1_ x(2+x)-(x+1)-(x—1) 3 x(2+x)-(x+1)-(x—1)

1= x+2 x  (1=x)-(1+x)-(x+2)-x  —(x=1)-(1+x)-(x+2)-x

Tenepb cokparum.

x(2+x)-(x+l)~(x—1) _

—(x—l)-(l+x)~(x+2)~x

3m+2n

————— YMHOXBT€ Ha 4n* —12nm+9m’ .
Om” —4n

6-nmpumep.

3m+2n

(4 = 12nm +9m”) = 3m+2n 4112—1211m+9m2=
2

om® —4n> ]

Om* —4n

_ (3m+2n)-(4n” =12nm+9m?)
Om’® —4n®

Tenepb Pas3I0KM Ha MHOXKHUTCIIN YUCIUTCIIb U 3BHAMCHATCJIb.

(Bm+2n)-(4n° —12nm +9m") _ (3m+2n)-(2n—3m)’ B (3m+2n)-(2n—3m)’

Om?® —4n* (3m—2n)-(3m+2n) _—(2n—3m)-(3m+2n)

Cokparum apo0sb.

(3m+2n)-(2n-3m)’  (2n—3m)
_(2”—3m)-(3m+2n): -1 =—(2n-3m)=3m-2n

YNPAXHEHWNA

Brimonaute ymuoxxenue. (1 — 6)

1921 ) 4549 53625

42 38 77 54 55 72

4) EQ 5) 84-2 6) 50.2

23 100 12 55

L b @b de r.
: D b 6a 2) 12¢ ab’ 3) 0% 3x?

3-TNNABA. AJITEBPAVNYECKIME APOBW




2
X 4x

Z . 5) 13q% =
8x° x+4 ) 4
9¢* 10b* a’b

7 —— 8) —-c’d

)Sb3 99¢’ )czd
9_612. 4b’ 11) 24a7.£
26 27a° b 8a*
xX+y

1 (x— 2 a+b

) (x) )4 arn)
7x=Ty 10x+10y
5x+5y 49x-49y

b b)) 48

7 8) a 12 12) b
4(ﬂ_i}ﬂ
O9n 4m ) (4m—-3n)

)x+3_y+3 2) ab  x+4
y+3 x*-9 x*-16 @b’
Smn m-—n ab + b? b

4) m?>—n*>  10mn ) 15 a+b

6) -4 2y ) dx -y 1

10 x+2y 4x (4x —y)(4x +y)
a-b 3b a+b a
8) b a—b %) a & +2ab+ b

[y 3@ +b)  9a—b)
)3+ b) T0@—by

a’—10ab + 25b> a* + 10ab + 25b*

2

) a—+5b a—5b

3) m—n m+n mn
m-+n m—-n m*+m*n®+nt

a

6) —.6b"

3’

4m*

9)

12
) 81

3)

a+b

a b)) 2ab
) (5re) oo

8c?

n

n '16m

21x2y' 3

7x3y2

-(a+b)

a’+b*

a—"17

2—49 4¢3

YMHOXEHWE M AENEHWME ANNMTEBPANYECKINX APOBEV



3-TNNABA. AJITEBPAVNYECKIME APOBW

Mpumep

a 2a
7-nipuMep. BeinomHuTe JeneHue 3 : b_2

' a’x
8-npumep. Boironaure aeneHne —r-:—.
4b" 2b

ax’ a’x ax’ _2b3 X
4p* 20°  4b* a’x 24°b

a-b>  a+b

4 473" 272 °
a’b* —a'b®  a*b

9-npumep. BrinonHute nenexHne

a’-b’ _a+b_(a—b)(a+b)_a2b2_ (a+b) _ 1

ab'—a't’ @ Ab(b-a) a+b abla+b)  ab

3 P 2
10-nprnep. ([ 32+y j :( y :r6y+9 J
2y" =6y 2y(y" -6y +9)

Yucnaurens U 3HaMEHATEIIb Kﬁ)KI[OfI Z[pO6I/I npeacTaBuMm B BUAC IIPOU3BCACHUA

MHOKUTEJIEN.

[ 3+y T( (y+3)° T:( 34y T‘ (y+3) 2
2y’ =6y) \2y(r-3)) (20(v-3)) | 2y(y-3)

PaCKpOCM CKO6KI/I, IMOJIB3YACh CBOMCTBOM CTEIICHHU.

[ 34y j( (y+3) I: G+y)  (y+3)

295-3) \29(y-37 ) 8y (y-3) 4y’ (y-3)

(3+y)3 .4y2 (y—?y)4

8y (y=3)  (v+3)
Tenepb cokpaTum.

(B+y) 4°(»-3)" y-3

8y3(y—3)3 (y+3)4 2J/(y+3)




YNPAXHEHWNA

[Tonenute anredpandeckue npodu (1-5).

a a b a a a
1 1)—:— 2) —:i— 3) ab:— 4) —:—
103 ) )@ VSRS
5) a a 3a 9a 7_m.49m3 8) abe be
b b 5b 25b° 8n  64n° a
5 p)8=5.a=S NES " (2d° 3 30ap: 139
» b 5p* ) '\ 5b° " Ted
a 8_(a—8)3 2 5 15x7y° a’b’ a’p"
4) R 5) 30 > 6) —:—
8a m'n m*n’
) ( 2) 8) — 6
116 k k
2 2 2 _ _
3 1)(%_%j:a +ab+b 2)a2 36 a—6
b- a 3ab a-9 a+3
1 1 a a a a a a
3) 3+—2 : 3——2 4) —_-t 4| —————
a a 2 3 4 3 4 6
5) a3—b3_'_613+b3 a’+b’ 6) (ﬁ_'_éj(g_éJ
a—-b a+b ) ab b a)\b a
7 x—3+x—4 ) x+3+x+4 ) a+l 1
x+4 x+3)\x-4 x-3 ad+a’+a a*-a
4 1)az—6a+9 a-3 2) a?—4a+4  (a-2)
’ a?+6a+9 " a+3 a?+4a+4 " (a+2)
3) 4> — 12ab +9b*>  10a—15b 4) a*—b*  Sa+5b
4a>+ 12ab+9b*> ° 24>+ 3a 3a—-3b 9
4y 4 2_ K2 _ _
5) azx bzx :a b 6)(1 4b :a 4b
a’y + by Xy 7b 14b
7)x3—2x2_ x*—4 8) a-bv  ad+b 72T
3x+3 " 3x2+6x+3 a—ab+b> aF+ab+b*>" Tab

YMHOXEHWE M AENEHWME ANNMTEBPANYECKINX APOBEV



3-TNNABA. AJITEBPAVNYECKIME APOBW

7*.

8*.

1 2x+3y  2x-3y\, (2x-3y 2x+3y
(2x—3y 2x+3y)'(2x+3y 2x—3y>

2) S5x+4y  Sx—4y \ (Sx—-4 Sx+4y
(5x—4y S5x +4y ) (5x+4y Sx—4y )

Brraucnure.

1 1 1 1
D(t22) (' 5) () (1)

1 1 1 1
2)(1_W) (1‘1—32) (I_W)“' (1_W)
3)12-22+32-42+ ... +992-100°

1 1 1 1 1
Vo gt 1 e 1 e 1 T

1 1 1 1
Ny gt gt T

1 1 1 1
O 1t 1t e 1 T 0001

1 1 1 1
Ny gts 1 721 T 1

VYmpocture.

1 1 2 4 .8 16 _ 32
Dy T 1o T T 1 1o

1 1 1 _
Daha—o b-ot-a a5 °
at+b b+c ,  a+c ) abc _
3)( c - a * b +3) ab+bc+ac atbte
8.Eciu abc = 1, To HaliquTe 3HAYCHHUE BHIPAKEHUS, (% - bc) (% - ac) (% - ab) .



[MPOEKTHAA PABOTA

3apaHue-1

JIBe KOMIaHWUH MPEATIOKUINA CBOM COOCTBEHHBIE IIKAJbI 3apA0OTHOMN TUTATHI.
Komnanus A: HauanbHas mecsuHas 3apruiara = 900 000, exxemecsianas Hagoaska = 50 000.
Kommanwus B: nauansnas mecsianas 3apriata = 750 000, exemecsianas HagbaBka = 60 000.

C suBaps 2022 roga Anv Havaa paboTarh B KoMIaHuu A, a Axmen — B kommannu B. Kormga
MeCSYHBIC 3apIiaThl Ay U AXmena cpaBHsrOTCs? PaccuuTaiite Tpemst cocobamm.

Kakas mikana ornatsl gyumie?

3apgaHue-2

Kommnanun C u D npennoxunu pa3Hble MIKaidbl 3apabO0THOM TIaThl JUIsl OJHOM W TOM XKe
JOJKHOCTH:

Kommnanus C: Hauansnas mecsianast 3aprutata = 500 000.

[Tocne sToro 3apaboTHas TUIaTa 3a KaXKIbINA MTOCESYIONMI Mecsiil OyaeT yBermmauBarbes Ha 10% .

Kommnanus D: Hauanenas mecsiunas 3apruiara = 300 000.

[Tocne aToro 3apaboTHas TIaTa 3a Ka) bl MOCIISTY O MecsI] OyeT yBenuanuBarhes Ha 15% .

Azu3 u Onun Hadanu paborats B kommnaHusax C u D COOTBETCTBEHHO B OJJHOM M TOM XK€
MecsIIe.

1) UYepes ckoibKo MecsIeB MecsuHas 3apruiata Oawia Oyzer 6ombine, ueM y Azuza?

2) Kaxolt KOHTpaKT UMEET JIyUIyIO KAy 3apaO0THOM aThl?

3apaHue-3
Komnanwus mpenioknia BEITOIHYIO €KETOHYI0 Haa0aBKy K 3apruiate. B tabnuie ykazaHa
oOmras 3apaboTHas TUIaTa, MoJyYeHHas pabounuM 3a paboTy B TEUCHHE 71 JIET.

KomuecTBo ner, n 3 4 5 6 7
Hony-enras 28 080 39 360 51 600 64 800 78 960
3apaboTHas miara (Cym)

1) Ha ocHoBaHMM TaGIMIIBI HATUIIUTE COOTBETCTBYIOILUE PACUEThI O IIKAJIE OKJIA0B.
2) IlonTBepauTe CBOM pacyeT, UCMOIb3ys COOTBETCTBYIOUIMH rpaduyecKuil MeTof.
[TonHOCTBIO M300pa3uTe KAy 3apabOTHOM IJIAThI HA AUAarpaMMme.

MPOEKTHAA PABOTA



- INHEMAHBIE
- YPABHEHUA




YPABHEHWE U ETO KOPEHb

1)5x+10=25 2) 120 + 10x =250 3) 1080 : x =540
5x=25-10 10x =250 —-120 x=1080 : 540
5x=15 10x =130 x=2
x=15:5 x=130:10
x=3 x=13

- 3anomMHuTe!

PaBeHCTBO, conepikallee HEM3BECTHOE YUCIO0, 0003HaueHHOe OYyKBOI, Ha3bIBaeTCs
YpaBHEHHEM.

HewusBecTHOe unciio Ha3bIBaeTCS HEM3BECTHOM (IIEPEeMEHHOMN) ypaBHEHHUS.

OObIYHO HEeu3BeCTHBIE (MTepeMeHHbIe) 0003HaYa0T OyKBaMH JJATUHCKOTO aji(aBuTa.

1-npumep. IIpu kakoM HEM3BECTHOM YHUCIIE X paBeHCTBO 15 = x + 15 craHoBuUTCH
BepHbIM. X = 10.

2-npumep. [Ipu KakoM HEM3BECTHOM YHCIE @ paBeHCTBO a * 173 = 1730 — cTaHOBUTCA
BepHBIM: a = 10.

3-npumep. He npu kakux 3HaU€HUSAX y paBeHCTBO 435 — 3y = —3) — son BepHbIM He OyrieT.

KOpeHb YPaBHEHUS 3TO 3HAYCHUC HCU3BCCTHOI'O, KOTOPOC NPCBpAlIACT YPAaBHCHUC B
BCPHOC paBCHCTBO.

4-npumep. YpasHenue 5x = 20 umeet onuH kopeHb. KopeHb ypaBHeHUs 4ucio 4.

S5-npumep. YpaBHenue 4x — 15 = x + 15 umeer onun xopeHb. Kopens ypaBHenust uncio 10.

Pemuth ypaBHeHHne — 03HaYaeT HalTH BCE €r0 KOPHU WJIM NIOKA3aTh, YTO OHO HE UMEET
KOpHEW.

Uro0Obl y3HaTh, SBISIETCS JIM YUCIO KOPHEM YpaBHEHMS, HY)KHO IOJCTaBUTh €r0 B
ypaBHEHHE BMECTO IIEPEMEHHON MU MOJyYUTh BEPHOE PABEHCTBO.

6-npumep. He pemias ypaBHEHUs ONpeeTuTe, KAKOE U3 YHUCE SIBISIETCS €r0 KOPHEM :
3x+3)=4x+5

1)-2 2)0 31 4)2

VYpaBHEHUSI ¢ OJJMHAKOBBIMH KOPHSIMH HA3bIBAKOTCSI PABHOCHIILHBIMU YPABHEHUSIMH.

VYpaBHEHUS HE UMEIOIIUE KOPHEH TAKXKe SBIISIFOTCS PABHOCHIIBHBIMU YPaBHCHUSIMHU.
7-npumep.x + 5S=xva3x—3(x+1)=0.

YNPAXHEHWUA
1. 1.KopHeMm Kakoro u3 ypaBHECHHH SBISETCS YUCIO 57
)dx +1=21 D) (x-2)+(x+2)=15
3)2(5x—-4)=8x+2 4)3x-4=10

2. Kakoe u3 ymcen sIBII€TCS KOPHEM CIIEAYIOMUX ypaBHeHui —2; — 1; 0; 2; 3.
1)2x+10=10-3x 2)x+(x+8)=6
)x—x—-8)+5=4(x+1)+1 4Y(x-2)+(x+2)+7=3x+5

TENGLAMA VA UNING ILDIZI




3. Kaxkoe u3 uncen 1; —1; 7; —7 ABiseTCst KOPHEM ypaBHEeHuUsA x + (x —7) =7 3.

4. Kakoe u3 uncen 1; —1; 7; —7 sBisercss KOpHEeM ypaBHeHus x + (Sx —35) =7

5. Kakoe u3 uncen 15; — 8; 1 u 0 siBisiercst kopHeM ypaBHeHus x + (x +5) — (x + 8) — (x — 3) =0?
6. Kaxkoe u3 uncen 15; — 8; 1u 0 sBisiercst KopHeM ypaBHeHHs X + (x +7) — (x + 8) — (x —2) = 0?
7. Kakoe u3 uncen 2,4 u — 2,4 sBiseTcsi KOpHEM ypaBHeHust 24x = 57,67

8. 1) Ilokaxure, 9To JIFOOOE YUCIIO SIBISIETCST KOPHEM ypaBHeHus 5 (2x —3)=2 (x + 1)+ 8x—17:
2) [lokaxure, 4TO ypaBHEHHE HE UMEET KopHer y =y — 11.

9. HwmeroT 1 KOPHH ypaBHEHHS?

I)Sx +2=5x+9 )Ty =y 3)x—20=20—-x Hx+4=4+x

10. PaBHOCHWIIBbHBI JIM ypaBHCHHS?

H4(x-8)=16vax—8=4 2)1llx=4vallx—-4=0
3)?=9va3x=36 $HTx=Tx—-1)va2x=5x-3 (x—2)
11. KopneM Kakoro u3 ypaBHeHuit Oyzmet uncio 5?
1 _21 x _
Day+1 =2l 2)(?—2)+(x+2)—15
3)2(5x—4)=8x+24 4)3x—-4,5=15

12. Kaxkoe u3 uyncen—2; —1; 0; 2; 3 ABIAETCS KOPHEM ypaBHEHUS?

1)2x+17—0210—3x 2)F+(x+8)=6
X _ 2 7 _
3)x_(7—8)+5—4(x+1)+1 4) (3x—?)+(x+2)+?—3x+5

5 1 11

13*. TlokaxwuTe, 4TO ypaBHEHHE HE UMEET KOPHEH L y+ PR NP

2

14*. Vimeet 1 ypaBHEHUE KOPCHB?

1 .45 5. 2 S
1) 5 x+ 7 Sx 7 2) 7y 9y
3)§—x—20=20—%x A)dx+1+x=4+5x

5-TNABA. TNMHEMHBIE YPABHEHWA

15%. PaBHOCWIIBHBI JTH YpaBHCHUS?

1)4(—§—8)=16vax—25=11 2) L,lx=4vallx—40=0

=10 4)54x=2,7(2x—2) va 41—x=7,5x—3(x—2)

3)?=2lva0,3x— 5

b —




NVHEWHBIE YPABHEHUA
C O4HM HEMN3BECTHbIM

- YpaeHeHue suda ax = b

YpaBHeHHe BUIa ax = b HA3BIBAIOT JIMHEIHHBIM YPABHEHHEM C OTHUM HEU3BECTHBIM.
3nech x — HEM3BECTHAsA, @ U b — MPOU3BOJILHBIC YUCIIA.

1) 4x + 1 =21 ) (x—2)+(x+2)=15
3)2(5x —4)=8x+2 4)3x—4=10

Bce atu ypaBHeHus SABIISAIOTCS IMHEMHBIMU YPaBHEHUSMU C OJJHUM HEU3BECTHBIM.
[locne ynporienust oHM IPUMYT BUA ax = b
JUis1 pelieHns Takoro ypaBHEHHs HE00X01MMo 00€ YacTH ypaBHEHHUs pa3aeanTb Ha a # 0

MOJIy4YuMm, x = % .

Ecnu B nuHeiHOM ypaBHEHUH ax = b:

1) a # 0 ypaBHEHHE UMEET €AMHCTBEHHBIN KOPEHB;

2) a =0, b+ (0 ypaBHEeHHE HE UMEET KOPHEH, Tak Kak paBeHCTBO (- x = b He OyneT BepHBIM;

3) a =0, b =0 Torna xopHeM ypaBHEHHsI OyzeT JIFo00e 3HAUCHUE X, TAK KaK PaBEHCTBO

0-x =0 BepHO npu TFOOOM X

Takum 00pa3oM, B 3aBUCUMOCTH OT KOJIMYECTBA KOPHEH JIMHEHHBIC YPaBHEHUS C
OJTHUM HEU3BECTHBIM OBIBAIOT TPEX BUOB:

1. c omHUM KOpHEM.

2. HE UMEET KOPHE.

3. OECKOHEYHO MHOTO KOpPHEH.

Mpumep

1-npumep. YpaBHenue 3 (x — 2) = 12 uMeeT KOpeHb X = 6 TaK KaK MOCJIe PeoOpa3oBaHus
MbI NIPUJIEM K ypaBHEHUIO 3x = 18.

2-nipumMep. YpaBHEHUE X + 5 = X HE UMEET KOPHEH, TaK Kak OHO MPUBOAMUTCA K SIBHO
HeBepHOMY paBeHCTBY ) - x =— 5. B Takux ciaydasx ypaBHeHHE HE OylIeT UMETh KOPHSI.

3-npumep. YpaBaenue 2(x — 1) =2(x — 7) + 12 umeeT O€CKOHEYHO MHOTO KOPHEH, TaK KaK
rocie npeodpazoBanus ypaBHeHHEe mpuBoAuTcs K BUaAy 0 - x = 0. A 3T0 paBEeHCTBO BEpHO
MIpH JIFOOOM 3HAYEHUH X.

YNPAXHEHWA

1. Kaxoe U3 3THX ypaBHEHUH SIBIACTCS JTHHEHHBIM?

1)5x=7 2)0,7x-5=0 3y;=zx
4)0,3)x=1,02) 5) 5,8 = 4,4x 6)dx =1

2. HaiinuTe KOpeHb ypaBHCHHS.
1) 5x =20 2)6x =72 3)5x=0 4) 9x =36
5) —10x =110 6) 5x =125 7) 11x = 44 8) —6x = —18

NUHEWMHGBIE YPABHEHMNA C OAHWMM HEM3BECTHBIM




3. Pemmure ypaBHEHHS.

1)2x=-6 2)3x=-12 3) 6x =-30 4) 8x=-72
5)-9x =36 6) —7x =-14 7)3x=0,3 8) -Sx=-1,5
4. Pemrte nUHEHHOE ypaBHEHHE.
l - 5= L 1,1 2 ,.-2
l)jx 7 2) —5x 3 3)7y 5 4)3x 3
5)8x =16 6)-17x =0 7) 5x = — L g Ly=1
5 12 2
5. Haiinure KopeHb ypaBHEHHSI.
1)-1,5x=-12 2) 0,5x =-42 3)2x=7 4) 6x =-9
5)7x =15 6) 0,1x =-0,2 7) 0,04x = 0,4 8) %x =-7
6. HaiiguTte KOpeHb YpaBHCHUSL.
1)3x-120=0 2) 1lx-2=21 3)9=8+0,1x
4)48-3x=0 5)—x+5=49 6) 0,16x+ 0,01 =0,17
7) —1,5x-9=0 8)—-0,9x +2 =65 9) 2x—-4)=3(x-1)

7. 7.llpuBeaure 3anKcCh K JMHEHHOMY YPaBHEHHUIO C OJIHUM HEU3BECTHBIM M ONPENICIIUTE €T0
KOpEHb.
1) Yucno 47 na 19 Gomnplie uncna x;
2) Yucno 75 B 15 pa3 Gospie yucna x;
3) Yucno x menblie uncna’6 Ha 19;
4) Yucno x menble uyncia76 B 19 pas;
5) YnBoennas cymma uyucen y u 15pasna 50;
6) UeTsIpe MATHIX OT pa3HOCTH uncen y u 47 paBHO 64;
7) YTpoeHHast pa3HOCTb YUCEN X U 9 paBHA YIBOCHHOW cymMMe uncen x u 11;

8) CymMma o1HO#M TpeThel 1 OTHON YETBEPTOM YacTel uncia x paBHo 14.

K

% 8. 3Bamomnwure rpady «CoBMECTHO» B TaOJIMIIE. .

g No VYpaBHeHue Kopenb CoBMeCTHO
<

o 1 x+3=19 A x=17 1-F
>

= 2 2x—8=10 B x=-025

T

o 3 9x—1=0,8 C x=-10

T

= 1

- 4 5x—4=4x-5 D x= o

< 9

m

<EE 5 2x=3x—7 E x=12




6 S5x+49=x+1 F x=16
7 8x=-2 K x=0,2
8 9x=3 L x=_90
7
9 0,5x=-5 M x=14
10 —0,9x =-0,1 N x=-12
11 2x-9=x-9 P x=0,2
12 4x—-1)=5x+1) R x=9
13 15x—24=10x— 18 s xZ—%
14 —Sx—Tx=8x-46 Z x=23
15 0,5x + 0,6 = 0,7 0} x=0

- CBoNCTBa BEPHbIX PaBEHCTB

CrnoBecHas 3amuch CBOWCTBA OOwasist 3anuch CBOMCTBa [Tpumep
1. Ecam x oGeum uactsm BepHoro | Ecnu a = b c-moboe uucio, 15=15
paBeHCTBa NMPHUOABUTH OIHO U TOXKE Toa+c=b+g I5+9=15+9
YHCIIO UM OT 00enX YacTeil BhIYECTb a—c =b—cbo‘ladi. 15-9=15-9

OJTHO M TO K€ 4YMCJIO, TO TOJYyYHUM
BEPHOE PaBEHCTBO.

2. Ecnu 00e yactu BepHOro paBeHcTBa | Ecnu a = b, ¢ He paBHO 15=15
YMHOXUTbh WIN pa3lieiuTh Ha Kakoe| Hymo,Toraa.c=b:cu | 15-5=15-5
HUOY/Ib OTIIMYHOE OT HYJSI YUCIIO, TO a:c=b:c. 15:5=15:5

IIOJIyYUM BEPHOE PABEHCTBO.

Mpumep
3Bx+2)=42 32x+1)=4x+7
6x+3=4x+7
Ox +6=42
—4x —4x
-6 -6
2x+3=17
9x =36
-3 -3
:9 9
2x=4 )
x=4
22 2

JMHEWNHBIE YPABHEHNA C OAHMM HEM3BECTHbBIM

x=2




5-TTABA. TMHEMHBIE YPABHEHWA

10.

11.

12.

13.

14*.

15*.

YNPAXHEHWA

CocraBbTe ypaBHEHUE, KOPHIMH KOTOPOTO sIBJsitoTes uncna 7; —4; 1;—10.

Haligute kopeHb ypaBHEHUS.
D8(x—-1)=5(x-6)
3)6(x—-1)=4(x-3)
5)2(x+8)=8(x+78)
7N6(x—4)=2(x—-6)
N2x+3)=9((x—-3)

Pemre ypaBHeHue.

2)9(x+5)=6(x+9)
H3x+2)=6(x+7)
6)9(x—8)=9x — 4)
82(x+6)=3(x+5)

10)2(x—1)=4(x+3)

)2x+9=15-x 2)17-0,3x=23+1,7x 3)y—%y=0

4)14—x=19-11x 5)0,8x+14=2—-1,6x 6)x—4x=0

7)0,5x +11 =4 —-3x 8)15—x=%x—1

Pemure ypaBHeHue.

Dx=—x 2)2,7x—-1=54-1 3)1;—y+4=%y+1
_ _ I3 1

4)5x—6x=0 5)3x-8=x+6 6)y—T——8+7y

Pemure ypaBHeHue.
1) (7x—-24)—11x=16
3)0,6x—-0,7=0,8x
5)2lx+14=7 (x—4)

2)2,1x—(12+3x)=—x
4)4x—-9=3(2x-5)
6) 6x +15=3 (3x +8)

HOKa)KI/ITe, 4YTO paBCHCTBO BEPHO JIA JIF000T0 X.

1) 15— 8 — 17+ 3x = 14x +20 - 19x - 22 gy 27 A3 2813
5 4 20
2)18 —dx+43 —Tx= 20x+ 54+ 9x+7 4) 3"1;7 +9x28 _ 5120”6

[Tokaxkute, 4TO ypaBHEHHE HE UMEET KOPHEH.

x—1 3x-1 _ 23x - 17

)36 +4x=13x+ 11 -9x +24 3) : i - o
2)10x—19—-7x=6x—15—-4x+ 13 +x 4)17x1;6_xﬁ;5 _ 4x;r3



~ CMOCOB PEWEHWSA
YPABHEHWI A/lb-XOPE3MMU

- 3anomMHwuTe!

MeToibl pelieHusl JTUHCHHBIX YpaBHECHUH OIHMCAHBI B Tpeoucnosue x «Ano-
kaure «Kurabd anpb-myxracap ¢u xucob anb-mxadp Basib-
mykabanay («Kpartkas kHura o0 ucuucieHnn AJib-Kadp
BaJIb-MyKa0aJjiay) HaIlero 3eMJIsIKa, BEJIMKOTO MaTeMaTHuKa
Myxammana n6H Mychl anb- Xope3mu.

«Anb-1kabp» — BOCCTAHOBUTH IOJOKUTEIHHBIC
YJICHBI, TO €CTh NEPEHECTH OTPHUIATEIbHBIC WICHBI W3
OJTHOH YaCTH ypaBHEHHUS B IPYTYIO;

«Ban-mykabana» O3Ha4aeT YHHUUYTOKEHHE PaBHBIX
YJICHOB C 00EUX CTOPOH YpPaBHEHHUSI.

Anb-1xa0p:
3x, BIEBO nepeiaenb kak —3x!
—4, Tel nepeiinenb kak  +4!

Tx=-3x=12+4

Val-mugqobala:
I R 3x =9 + The - B neBoit u paBoii yactu 11x 1 —7 ¢ BamMu
3x=9 npouaemcs!

YNPAXHEHWUA

1. Haiinute ypaBHEeHHE, KOPHEM KOTOPOTO SIBISICTCS] YUCIIO —3

1) —3x=1 2)2x—7= —13 3)—;x=—1 4)5(x—2)+1=4x

2. Tlokaxwure uto yucio 10 He SBISIETCS KOPHEM YPaBHEHHS.

1) 0,02x = 0,002 2) 8,9x + 8,9 = 98,9
3)’;—=50 4)—x —9x=—90

3. Kaxoe u3 uncen 5;2,1; 8 u % SBIISIETCSI KOpHEM ypaBHEHUs 5x + 57 = —4x — 157

4. CocraBbTe ypaBHCHHE BUJIA aX = b KOPHSIMH KOTOPOTO SIBIsIOTCS uncia 4; —1; 0.

CMNOCOBb PEWEHWMA YPABHEHWW AJTB-XOPE3MIA



5-TNABA. TMHEMHBIE YPABHEHWA

10.

11.

12.

13.

Cpenu NpUBEICHHBIX YPAaBHCHUI OMPEICIUTE JTMHEHHBIC U HA30BUTE UX KOA(D(DUITUCHTHI
aunb.

)2x=-7 2)8x=1 3) x=9,1 4)0,2x=12
5)0x =12 6)3x=0 7) 0x =0 8) 1 = 4x
PaBHOCHIIBHBI I ypaBHEHUA?

1)3x—4=0va3x=4 2) —5x=35 vax=-7
3)0,1lx=9vax=0,9 H(x-2)+(x+4)=0vax=2

Onpenenute, KaKue U3 NPUBEICHHBIX YPAaBHEHUI PaBHOCWIIbHBI YPABHEHHIO X — 2 = 3 — 2x.

)2-x=2x-3 2)5(x-2)=53-2x)

x-2_ 3-2
4 4

O‘zingiz ham x — 2 = 3 — 2x tenglamaga teng kuchli ikkita tenglama o‘ylab toping.

3)

4Hx—-2x=3-2

Pewire nuHeliHOE ypaBHEHUE.

1) -5x=45 2)24x =8 3) x=2,8 4)-4x=1
__1 — 2.,.-8 0.6x =4

5) —7x——§ 6) 0,5x=-9 7) TX=5 8) —0,6x 3

9)-8x=0 10))7C—= 5 11) 3,5x=231—3 12) 1,6x =-0,64

CocraBbre Takoe JMHEHHOE ypaBHEHHUE, KOPHEM KOTOPOTO SIBJISIETCS IIPOU3BOIBHOE YUCIIO.

Pemure YpaBHCHUS U 3alMUIINUTC, KAKUC U3 HUX HC UMCIOT KOpHeﬁ.

1)8x =0 2)0x= -2 3) 3x=1
4)0x=% 5)0x=0 6)0,2x=0

Pewnire nuHeliHOE ypaBHEHUE.
1)7x-21=0 2)10x+36=0 3)8—x=0
4)15-3x=0 S)Ox—-1=17 6) 3x+22=19

OO6mbscHuTe MHPOPMALINIO, TAHHYIO B U300payKEHUH.

3G5x-1)=42 3(5x-1)=4
15x-3 =42 B Iy ¢
+3 43 5x-1=14
15x =45 __#l 41
15 :15 5x=15
x=3 o

Xi=3

IIpu xaxom 3HaueHuu x 8§ — 0,1x BripakeHue pasHo: —1; 0; 87



14.

15.

16.

17.

18.

19*.

20*.

21.

Haiinure kopeHb ypaBHEHUS.
1)6x—11=4x—-7 2)7T—x=4+4x
3)0,7x +1=0,4x-5 4) 6x—-103=-2x-0,3

HpI/I KAaKOM 3Ha4YCHUU X YPABHCHUA [IPUHUMAKOT PABHBIC 3HAYCHU A x?

1) 1,8x—5va0,6x + 1 2)0,5x -3 va 0,8 — 1,4x

Haiinure kopeHb ypaBHEHUS.
)3x—(x—14)=5 2)18—(6x+5)=4-"Tx
3)(Tx-3)—-3x+4)=6 4) (4x+15)-(15-3x)=120-x

HpI/I KaKOM 3HAQ4YCHUU X:

1) Pa3Hoctb BelpaxeHuii 5 — % xva %x + % paBHa HyI0?

2) Beipaxkenue 0,6x — 13 MeHbIIIEe BEIpaKSHHS %x + 8 Ha 21?

Pemure ypaBHeHus.

)dx+5=6+5(x-3) 2)19x—(3x—-4)=4(5x—-1)
3)2x—-1)—4=6(x+2) 4H3x-2)-5(x+1)=-8x
5)4x+1)=15x-7(2x+5) 6)5x+8+2(6-x)=1-3(2x-3)
HaiinuTe 3Ha4eHnE a TIPU KOTOPHIX YpaBHEHUS OyIyT PaBHOCHIIbHBI:

1) Sx —a=2x—-2 u3x+2==6x+5 tenglamalar;

2) 5x —a=2x-2wu3x+a=6x+ 5 tenglamalar teng kuchli bo‘ladi?

[Ipu kakux 3HaYeHUsAX @ U b ypaBHeHHe ax + 1 =2x+b
1) MeeT eTMHCTBEHHOE PEIICHHE;
2) He OyJeT UMETh pelleHHUS;

3) uMeeT O€CKOHEYHO MHOTO pelieHui?

Haitngure HensBecTHYIO.

1) 2)

N

CMNOCOBb PEWEHWMA YPABHEHWW AJTB-XOPE3MIA
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PELLEHWE 3A4A4Y C )
NMOMOLbHO YPABHEHUW

3apava

1-3agauya. Ilocne Toro, Kak OT MOTKa OBLIO OTPE3aHO 6 METPOB MPSXKH, €€ cTano B 3
pazamensblie. CKOJIBKO METPOB MPSDKU OBLIIO B MOTKE?

1) BBISICHI/IM, 0 KaKuX BCJIMYHNHAX UJCT PCYb B
YCJIOBUH 3a/1a4U.

3a;1aqa O MOTKC U HPsSKU B HEM.

2) OOpamaeM BHUMaHHE Ha B3aHMMOCBSI3b
MEKy BBISIBIEHHBIMU BETHYUHAMHU.

Ilocnae Tor 0, KaK OT MOTKa OBLIO OTpEC3aHO 6
MCTPOB IIPAKHU, eé crano B 3 pa3a MCHbIIIC.

3) OmnpenensieM, Kakasi U3 BEJTUYHH B YCIOBUH
3a]]a9M HEU3BECTHA.

JnmuHa npsiku B MOTKE M IJTMHA OCTaBLIEHCS
MPSKK HEU3BECTHA.

4) O603HaYMM OJTHY W3 HEU3BECTHBIX BEJIMUUH
(110 BO3MOYXHOCTH MEHBIIIYI0) OyKBOH X.

[TycTs mocne orpe3anust 6 M NpPsKU B MOTKE
OCTaJIOCh X METPOB NpsUKU. B TakoMm ciydae
paHbIIIe B MOTKE OBLIO 3X METpa MPSIKH.

5) OmpenensieM CBSI3b MEXKIY BEJINYMHAMM,
JTAHHBIMH B YCIIOBHHM 33J1a4M, U COCTaBIISIEM
ypaBHEHHE.

[Tocne Toro, kKak OT MOTKa OTpe3au 6 METPOB
MIPSDKH, B MOTKE OCTAaJIOCh X MeTPOB. To ecTh,
pa3HUIA MEXKITY JITMHON HUTH KOTOpast ObLia B
MOTKE XX ¥ OCTaBIICHCS YAaCThIO X COCTABIISICT
6 MeTpoB. 3x —x =6

6) Haxonum pemeHue MOJYy4YEeHHOTO
ypaBHEHHUS.

2x=6,x=3.
CnenoBareabHO, B MOTKe ObI0 3 x=3-3=9
METPOB MPSIKH.

2-3apaua.

OaMH KHUJIOTPaMM CEMEYeK IOJICOHYyXa
peanusyerca no 0,50 TeicsuM cym, a
npobneHoit kykypys3sl — mo 0,30 Teicsaun
cyM. CKOJIBKO KHJIOTPAaMMOB Ka)KIOTO M3 HUX
HYXHO 111 40 KWIorpaMMoB KOMOMKOpMA,
npoaanHoro 3a 16,40 Teicsiu cym?

3a0auu, ceaszamnHvle co cmeciaMuU, 4ACMO
pewaiom 8 ude cxemvl (Unu mabauysl):

X = Macca CeMeyeK MO/ICOTHYXa
0,50x = 1HeHa ceMe4YeK B CMECH.

40 — x = Macca KyKypy3bl.

0,30(40 — x ) = neHa KyKypy3bl B CMECH.
CocraBisieM ypaBHEHHE:

0,50x + 0,30(40 — x) = 16,40
Pemraem ypaBHeHue:

0,50x + 12 - 0,30x = 16,40

0,20x = 16,40 — 12

0,20x = 4,40

x=22

Ha 40 xr cmecu HeobOxommmo 22 KT
MOJICOJTHEYHUKA U 18 KT KyKypy3bl.




- Yodda saqlang!

Hcnonp3oBaHue YpPaBHCHUS IPU pCHICHUUA 3aJa4N oOJeryacT moucK ee peuIcHus.
HpOH@CC pemicHus 3a4a4 COCTOUT U3 CICAYIONUX IIaros:

1) ompenenuTh, 0 KAKMX BETMUYMHAX UJIET Peub;

2) oOpaTuTh BHUMaHHE HAa B3aUMOCBSI3b MEXK/Iy BBISBIIEMBIMH BEINYNHAMU;

3) ompenenuTh, KAKKE U3 BEJIUYUH B YCIOBUU 3314l HEU3BECTHBI;

4) 0003HaYUThH OAHY U3 HEU3BECTHBIX BEJIMUUH (XKeJaTeIbHO MEHBIIYI0) OyKBOH X;

5) ompenenuTh CBA3U MEKIY BEJTMUYMHAMH, 33JJaHHBIMHU B YCIIOBUU 3a]1a4H, M COCTaBUTh
ypaBHEHHE Ha OCHOBE 3THX CBsI3EH (COCTaBIIEMOE YpaBHEHUE SIBIISICTCSI MaTeMaTHIECKON
MOJIETIBIO 3aa4N);

6) Haiinure penieHne noixy4eHHOro YpaBHEHHUSI. )

YNPAXHEHWNA

1. Haiigure uncmio, eciu:

1) grcno Gomnbliiee ero B YeTHIpE pa3a paBHO 48;
2) uucio, BABOE MeHblee ero pasHo 10;
3) uucno Oombiee ero Ha 15 paBHO 59;

4) yucno meHbliee ero Ha 12 paBHo 34.

2.  OgmHo ymcio B 8 pa3 Menslire apyroro. Haiiaure uncina, ecinu ux cymma pasaa 100.

3. U3 aByx uucen, cymMMa KOTOpbIX paBHa 20, oqHo 6ojbiie apyroro B 3 pasa. Haiiaure oTu
qHca.

4. B nepBoM BaroHe METPO IMacCakupoB ObLIO B 3 pasa Oobiie, 4eM BO BTopoM. Ha cranimu
13 TIepBOro BaroHa BeIIUIA 30 yenoBek, BO BTopoit BaroH cenu 10 yenosek. [Tocie aToro
YHCJIO MAacCaXMpPOB B BaroHax YypaBHSJIOCH.
CKOJIBKO MacCaKUPOB OBLIIO B BAaroHax?

5. 3a 5 gacoB mo HoBoro roma urpyiiek Ha eike
ObIO B 5 pa3 MeHblle, 4yeM B KopoOke. B
cinenyrome 1,5 gaca enky ykpacwiu eme 15
urpyukamu. [locie 3Toro urpyuek Ha ejke crajuao
Ha 2 MeHbllle, 4yeM B KopoOke. CKOIbKO UrpyILeK
ObLIO Ha elIke 3a 5 vacos g0 Hosoro roga?

6. PabGoTHHKH (epMBbl COINTANIAIOTCS MOCAAUTH 78
cakeHIeB abpukoca Tpems rpynnamu. I[lepas
rpynma Mnojyyusia B 2 pa3a MEHbIIEC CaKEHIIEB, YeM BTOpas IpyIlna, a TPEThs IpyIIa
noixyuyuia Ha 12 caxeHueB Oosblue, yeM mepBas rpymmna. CKOJBKO CaKEHIEB HYXHO
OTJaTh NEPBOM I'PYIIIE IO PACIPEACIICHUIO

PEWEHWME 3AAAY C TOMOWbBIKO YPABHEHWMMW
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10.

11.

Paccrosiaue mexay nocenkamu A u B cocrasnser 18 km. OnHoBpemMeHHO U3 mocenka A
B IIOCeJIOK B Bblexai Benocuneauct, a u3 nocesika B B mocenox A Bbiien nemexon. OHu
BCTPETWIINCH Yepe3 36 MUHYT mociie Hadaja JBMKeHUs. C Kakoil CKOPOCTBIO JBUTajcCs
KXl U3 HUX, €CIM PACcCTOSIHUE, IIPOMIEHHOE 3a 3TO BpEMsl BEJIOCUIIEAUCTOM, B 5 pa3
Oomblle, 4eM y remiexona’?

B xop3unHe Obl0 B 2 pa3a MeHbIIE
010K, ueM B simuke. [locte Toro, kak
10 s16;10K TIEPENIOKIIIA U3 KOP3UHBI B
SAIIHK, SIOJOK B SIIIUKE OKA3aJI0Ch B 5
pa3 Oomble, yeMm 00K B KOP3HHE.
CxonbKo 010K OBUTIO B KOp3WHE U B
SIUKE U3HAYaJIbHO?

Haiigute cTopoHBI TpEyroibHNUKA, €CIIM €ro NEpUMeETp 23 cm.

2x

X

2x+3

Kommn crapiie Ymunet Ha 6 net. 9 net Ha3aa oH ObUT B J1Ba
paza crapmie Ymuasl. Ckoibko ceidac aet Komumy?

Ha ocHoBanumn PUCYHKa COCTAaBbTC 3alady U Haﬁl[HTe
HCHU3BCCTHBIC BECIIMYHUHBI.

70% 90% 85%




12.

13.

14.

15.

16.

17.

18.

19.

20.

A606oc u AOpOp COpPEBHYIOTCS, KTO IMEPBBIM A00EpeTCs N0 TOYKH, HAXOMSIIEHCS Ha
paccrosaun 200 km ot Hux. AGOOC BCIO JUCTAHLUIO MEPENBUTANICA C MOCTOSHHOM
ckopoctbio 30 km/h. A6pop nepsbie 30 km mnepeaBurancs ¢ HOCTOIHHON CKOPOCThIO 40
km/h. U3-3a cxona 1aBUHBI OCTAHOBUIICS Ha 3 MUHYTBI, @ 3aTEM IPOIOKUIT IBUKEHUE CO
ckopocTthio 35 km/h 1o konna gucrannuu. KTo BeMrpan rouky?

F 3 |

. I

Abbos nemp 30 kmm :
l -
—

40kmh

||.‘ 35 km'h :

! e e I

I I

Abror : :
30km 200km

B nepBblil 13 AByX MOCTPOEHHBIX psiioM JOMOB B «TamikeHT-cutn» npusesnu 230 6aHOK
KpackH, Bo BTopoit — 321 Oanky. Eciiu Ha peMOHT mepBoro Joma exeaHeBHo pacxogyercs 30
0aHOK KpacKH, a Ha PEMOHT BTOPOTo JjoMa - 39 6aHOK, TO Yepe3 CKOJIbKO JHEH KOTUYECTBO
HEUCIIOIb30BaHHOW Kpacku BO BTOPOM JioMe OyzieT B 1,5 pasa Oosblie, yeM B epBoM Jome?

Bcero B xo3siicTBe coOpano 425 kg moMuiopos, orypiioB u kaprodens. Ecnu momMmumopos
Ob1T0 coOpano Ha 65 kg GombIlie, 4eM OTypIIOB U B 3 pas3a MEHbINE, YeM KapTodes, TO

CKOJIBKO OBIJIO COOpaHO Ka)K70To OBOIIA?

CKOJIBKO mrapoB BECUT OAWH Memok? CocTaBbTe YPaBHCHUC I1O0 KaPpTUHKC.

VYyenuk 3amiaHupoBai npodyects 190 cTpaHul] KHUTH 3a TpH JHs. B maTHUIY OH
yuTtaeT B 1,2 paza MeHblie, 4eM B cy000Ty, a B cy000Ty Ha 20 cTpaHMIl MEHbIIIE, YEM B
BOoCKpeceHbe. CKOJIBKO CTPaHUI] IPOYUTAN YUEHHUK B cy000TY?

Haiinute ckopoCTh Irpy30BHKa, €CIIM PACCTOSHHE, TIPOHICHHOE TPY30BUKOM 3a 2 Yaca, Ha
20 km 6ozb111€, UEM paccTOSTHUE, MPOHAEHHOE aBTOOYCcOM 3a 1 yac, a CKopocTh aBToOyca
B 1,5 pa3a Gobliie CKOPOCTH TPY30BHKA.

Beprosner mpeososnen paccTosHHe MEXIy AByMs Oazamu 3a 45 MUHYT MO HalpaBICHHIO
BeTpa 1 3a | yac mpotuB BeTpa. Haiimure paccrosinue Mex 1y 6a3zaMu, eciii CKOpOCTh BETpa
10 km/h.

Kopabnp npomen myts Mexay mynkramu A u B 3a 4 waca 30 MunyT 1 BepHyJcs 3a 6 4acoB
18 munyt. Haiinute paccrosinue mexxay nmyHkTamu A u B, eciiut ckopocts kopabist 14,4 km/h.

Jlogka mipuia BBEpX MO TEUEHUIO 3a 6 4acoB, MPOTUB TeUeHUs — 3a 9 yacoB. Haiinure
CKOPOCTh T€UECHHUS PEKH, €CJIU CKOPOCTh JIOJKHU B cTosiue Boae 15 km/h.

PEWEHWME 3AAAY C TOMOWbBIKO YPABHEHWMMW
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21.

b)

22.

23.

24.

25.

b)

80 000 so‘m 40 000 so‘m 65 000 so‘m

Kaknm YpaBHCHUEM MOXHO BOCIIOJIB30BAThCA, YTOOBI HaﬁHHTe KOJIM4YCCTBO apaxuca,
HCO6XOI[I/IMOFO JJIA IPUT'OTOBJICHHA cmecu?

80000x + 40000x = 650000 40000 + 80000x = 65000(10 + x)
80000x +40000x = 650000(10 + x) 800000 + 40000x = 65000(10 + x)

CKOIIBKO KMJIOTPAMM apaxuca Hy»HO JUIs cMecu?
4 kg 6 kg 10 kg 12 kg

HYTGH_ICCTBCHHI/IK MOXET ,[[O6paTBC}I n3 nocenka A B mocelok B 3a 5 yvacoB. Eciu on
YBCJIUYHUT CBOKO CKOPOCTH Ha 1 km/h, TO CMOXKCT MMPEOAOJICTh 3TO PACCTOSAHUC 3a 4 Jaca.
Haiigute CKOPOCTb MyTCHICCTBCHHHUKA.

Ha ocHoBanuu PUCYHKa COCTABBTEC 3a/1a1y U HaliINTe€ HEU3BECTHBIC BEIUUNHEI

10% 30%  20%

o+ @[

[lemexon men W3 myHKTa A B NMyHKT B, paccrosHue mexay koropsiMu 10 km, co
ckopocThio 6 km/h. Uepe3 monyaca 3a HUM MOCIEI0BAT BEJIOCHUIIEAUCT CO CKOPOCTHIO
18 km/h. CkoibpKko KHIIOMETPOB UM OCTAJNOCh IMpoexarh J0 MyHKTa B mocie Toro, xak
BEJIOCUIIEIUCT 00OTHAI nemexona?

JIBe nonku HaxoasaTcs Ha pacctossanu 300 km apyr oT apyra U ABHXKYTCS HABCTpEdy APYyT
npyry. I[lepBas noaka nBmwkercs co ckopocThio 40 km/h, BTopas co ckopocthio 60 km/h.
Jloaxu 0AHOBpEMEHHO HayalM CBOE JIBHKEHUE.

|
300

Kakum ypaBHeHHEM MOXHO BOCIOJIB30BaThCs, uToObl Haiinute Bpems, yepe3 KOTopoe
JIOJKU BCTpeTATcA (TAe t — Bpems B yacax)?

1) 60¢ — 40¢ = 300 2) 40¢ + 60¢ = 300
3) (60¢) * (40¢) = 300 4) 3007 — 60 = 40

Yepes CKOJIBKO YaCOB OHU BCTPETATCS?

2,7 gaca 4.5 gaca 3 gyaca 10 gaca



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

OnHa msATas 4acTh BBICOTHI OAlIHU OKpalieHa B YEPHBIA IIBET,
cnenyromye 20 METpOB — B HKENTHIHN, a OCTABILIUECS JIBE TPETbU BHICOTHI
— B KpacHBbI.

a)KaKOC YpPpaBHCHHUEC MOXHO MCIIOJIB30BaTh JIsI HAXOXIACHUSA BBICOTHI
Oarrau?
b)kakoBa BbIcOTa OarHs?

20 metr
Y e )

pd

I
1
5
Oty 47 ner, ceiny 23 roga. CKOJIBKO JIET Ha3a OTell ObLT B 3 paza MOJIoXKe chiHa?
Marepu 30 net, modepu 6 yieT. Uepe3 CKOIBKO JIeT MaTh OyAeT B 4 pasa crapiie Jodepu?

CymMa Bo3pacToB Tpex OparbeB paBHa 26. Ecnu cpeqnuii Opar Ha 4 rosa ctapiie CBOero
OpaTHILKH, HO Ha 3 roa MJalle CBOero OpaTa, CKOJILKO UM JeT?

YToObI TOCTHY ITyHKTA HA3HAYCHHS COIVIACHO PACITMCAHMIO, TIOE3]T IOJDKEH OBbLI JIBUTAThCSI
co cpenneit ckopocthio 60 km/h. Ho on aBurancs co cpeaneit ckopocteio 70 km/h u
nprObLT B MyHKT Ha3HaueHus Ha 0,5 yaca panblie pacnucanus. Kakoe paccTosHue mpoexa
noe3/1 A0 MyHKTa Ha3HaueHus?

CymmMa Byx HaTypasibHBIX yrcen paBHa 90. Eciu pa3nenuts Oolnbliiee U3 HUX Ha MEHbIIIEE,
TO YacCTHOE OT JesieHus: OyAeT paBeHo 3, a octaTtok OyzaeT paBeH 6. Haiinute 3TH uncna.

Cymma nBy3HauHBIX 4yucen paBHa 15. Ecnu MBI moMeHsieM ero mudpbl MECTaMH, TO
MOJyYUM JIBy3HAQUHOE 4YMCII0, KOTOpoe Ha 9 MeHblle 3aaaHHoro. Haliaure 3amaHHOE
JBY3HAYHOE YUCIIO.

[TepBoe uncno Ha 16 Gonbie Broporo. Bropoe 4mciio B 5 pa3 MEHbIIIE MIEPBOTO YHCIIA.
Haiinure »ti yncia.

CyMMa ISTH ITOCIIE0BATENbHBIX HAaTypalbHBIX uncen paBHa 350. Haligure HanbOosnbiee
U3 DTUX YHCEIL.

Kopabib nipomren B o61ieit cimokaoctu 153 km 3a 6 gyacoB mo o3epy u 3 4aca Mo TEYSHHUIO
pexu. Ecnu ckopocth Teuenust peku 3 km/h, ¢ kakoil CKOpOCTbIO ABHUTAJCS KOpadib B
o3epe?

PaGory, 3arutanupoBannyto Ha 20 1HEH, 3aBOJ BHITIOTHII 3a 18 JHEH, BBITyCKasl B JICHb
Ha 2 aBT0000MIIs GosbiIe . CKOIBKO aBTOMOOMIICH BBITYCTHII 3aBOJ?

MortopHas J1ofka mponuia U3 MyHKTa A B MyHKT B BBepX IO TeueHUIo 3a § 4acos, a U3
nyHkTa B B myHKT A npotuB TeueHusd 3a 10 yacoB. Halimure cCkOpoCcTh MOTOPHOI JIOAKHU B
CTOSTUCH BOJIE, €CIIM CKOPOCTh TeueHus peku 3 km/h.

PazHoCTh KBaipaToOB ABYX MOCJEI0BATENbHBIX TOJOXKUTEIIBHBIX YETHBIX Uyncen paBHa 116.
Haiinure MeHblee U3 3TUX YHCEIL.

PEWEHWME 3AAAY C TOMOWbBIKO YPABHEHWMMW



5-TNABA. TMHEMHBIE YPABHEHWA

39.

40.

41.

42.

43.

Ckonbko nuTpoB Bojbl Temreparypoid 40 °C HyXHO 100aBUTh K 3 JUTpam BOABI
temmeparypoit 30 °C, utoOsI TeMmieparypa pactBopa ob1a 37 °C?

Cymma aByx ymcen paBHa 242, ¥ TIpH ACJIICHUH OOJIBIIIETO M3 ATHUX YHUCE]l Ha MCHbIIIEE
YaCTHOE OT JeJI€HUs paBHO 4, a 0CTaTOK paBeH 22. HailauTe MeHbIlee U3 3TUX YUCEII.

20 yenOBEK MOTYT BBINOJIHUTH ONPEACIeHHYI0 padoTy 3a 17 nueil. Ecnu uepes 2 qHA K HUM
MIPUCOCTUHSTCA 5 YeNIOBEK, TO 33 CKOJIBKO JHEW OHU BBIMIOJHAT OCTaBIIYyIOCS padoTy?

Tynkun 3amyman uncino. OH npubaBwiI K HeMY 4, pa3fenuyl CyMMy Ha 5 U BbIUed 6 U3
nmoJrydeHHoro uncia. Pesynsrar Obu1 paBen 7. Haiinure 3agymMmanHOE 9HCIIO.

CymMma yeThIpex NOoCIeA0BaTeNbHBIX YeTHBIX YUCeN B 5 pa3 00JbIlle HAMMEHBILETO U3 HUX.
Haiinute cpennee apudmernueckoe STUX YUCEIL.

MpoBepbTe ceba Ha ocHoBe Bonpoca PISA

TanaHTAMBLIM ManbUuUnK

Anuuiep yBlleKaeTCs MaT€MaTUKOM M PEryjaspHO ydacTBYeT B OJMMIHMAAAaX IO ITOMY
IIPEIMETY.

o ycnoBuio ouepeHOM OHIaiH-0INMIINA/Ibl, B KOTOPOM OH y4acTBYET, ydacTHUKaM OyJeT
HaurciaeHo nol0 6anaoB 3a KakAbli MPaBUIBHBIA OTBET, a 3a KaXKIbli HEMPAaBUIbHBIA OTBET
OyzeT BBIYTEHO MO 5 Oa/uIoB M3 0OIIEH CyMMBI
0aos.

1-Bonpoc

Ecau Anumep uabpan 155 6ammos u3z 20
BOIIPOCOB, KaK BBl IyMaeTe, Ha CKOJIbKO BOIPOCOB
OH OTBETHJI PABUIHHO?

2-Bonpoc

[To uroram onmuMIIMAABl YYACTHHK, 3aHSBIINI iepBoe MecTo, Habpan 170 6amios. Eciu Obl
y Anuiepa ObLJIO Ha OJMH TPABUIbHBIA OTBET OOJIBIIIC, YeM Y MTOOSAUTENs, HA CKOJIbKO OaJljioB
OH ObI JTUAMPOBAIT?
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NIEKAPTOBA CUCTEMA
KOOPANHAT

7 7
Cucrema KOOpAMHAT 0Opa3yeTcst ! !
3 3
2 2
1 1

JBYX YHMCJIOBBIX OCEii.
boshi
X — TOPU30OHTANbHAS YHCIOBAS e—tttttit 5

0Cb. ,
) — BepTHKaJbHas YUCII0Bas OCh. E il chorak] -
Touka nepeceuenus ocet X u ) ’
Ha4yaJIOM KOOPAUHAT U B 3TON TOUYKE
gaxonurcs yuciio 0 mis 00enux oceit.

IV chorak]

Cucrema KOOpAUHAT ACIIUT IJIOCKOCTh HAa YETBIPC YaCTH, HA3bIBACMbIC YCTBCPTIAMMU.

Pene Jlexapt (1596—-1650) —Dpanmy3ckuii punocod, mareMaTuk, pusuk, Gu3noor.
[TockonbKy OH BBEJ B HAyKy CHCTEMY KOOPAMHAT, 3Ta CUCTEMa Ha3bIBAETCS /IeKAPTOBOI
CHCTEMOM KOOPIUHAT.

. 3anomHwuTe!

— - TOPU30HTAJIbHAS YHCIIOBAst OCh 0003HauaeTcst OXx M Ha3bIBAHTCS OChHI0 a0CIUCE;

— - BEpTHKAJIbHASI YUCIIOBAasI 0Ch 0003HaYaeTcst Oy U Ha3bIBAHTCS OCHIO OP/IMHAT;

— - oCH a0CIUCC W OpJMHAT HA3BIBAIOTCS OCSIMU KOOPJAMHAT, TOYKA HX MEPECEUCHUS
IEeHTPOM KOPPAMHAT, (ordinata)

— - HaYaJ0 KoopAauHAT o0o3HadaeT () Ha KaXI0U OCH; 1

—-Ha ocu abcuucC TOJOXHUTEIbHBIC YHCIa
MPEJICTaBICHBl TOYKAMH, PACIIOJIOKESHHBIMHU IIpaBee
Touku (O a OTpuUllaTeJbHBbIE 4YMCja MpEACTaBJI€Hbl ‘1 X :
TOYKAMH, PACIIOIOKEHHBIMHE JieBee TOUKH O 0 (@bssissa

—-Ha OCH OpJIMHAT MOJOXHUTEJIbHBIC YHCIA o) 4
M300paKAFOTCS TOYKAMH, PACTIOIIOKEHHBIMHE BBIIIIE TOYKU
O a OTpHIIaTEeIIBHBIC YHCIIa TOYKAMH, PACTIOIOKEHHBIMH
HIDKE TOUKH O;

— - IJIOCKOCTh, B KOTOPOH BBIOMPACTCS CHCTEMa KOOPIMHAT, HA3bIBACTCS KOOPAUHATHOM
TJIOCKOCThHIO.

h
=~
Ll
+
-

Sp e s o
—
=~
+
-

+
—
—J

Nmmpwwé
=
+
A
(-
~

Mpumep
BriObupaem Touky A Ha KOOPAMHATHOH IIOCKOCTH. 4y
N3 Touku A mpoBOAMM MEPIEHAUKYISIP K OCH abcimcc. A
AOcmucca Touku A 0003HaYaeT Yucio x = 2.
W3 Touku A mpoBOAUM MEPHEHAUKYISP K OCH OpIUHAT
. Opaunara Touku A 0003Ha4aeT 4ucio y = 2.

OTu HalJeHHBIC 3HaueHus abcuucc U OpJAUHAT | | : |
Ha3bIBAIOTCS KOOpAMHaTaMu Touku A. O6osHauenme A (x; -1 0 1 | |3 4
y) O3HAYAET, YTO TOUKA A UMEET aOCIHCCy X M OpINHATY Y. -1t

B o6o3nauenuun A(2; 2) mudpa 2 — 370 abcnucca, a
udpa 2 — 3T0 OpaAUHATA.

5-TNABA. TMHEMHAA OYHKLLNA
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YNPAXHEHWNA

1. Ormertsre B cucteme koopauHat Touku A(2; 3), B(-4; -3), C(-1; 4) u D(2; -5) .
Haitnure, B Kakoil 4€TBEPTU OHU PACTIOJIOKEHBI.

Yy
2. B cucreme koopaunar 3aganbl Touku  A(1; 2), B(6; q ?
2), C(-3; 5) u D(3; 5). Halimute paccrosstHue OT A B
Touku A 110 Touku B u ot Touku C 10 Toukm D. i 1
S » X
-1 1123

3. Tlocrpoiite OTpe3KH, ¢ KOHIIAMH B Toukax M(—3; 4)
uN#4; 1).

4. CpaBuuTte OTpe3KHu ¢ KOHIIaMu B Toukax P(—4; —1)u O(—1; —4), K(2; 1) u L(6; 5).
5. Tocrpoiite TpeyronbHuK ¢ BepumHamu B Toukax A (-3; 3), B (2;2) u O (0; 0).

6. Tloctpoiite oTpe3ok ¢ koHiamu B Toukax A (-2; -3) u B (4; 3) Haiiaute KoOpAHHATHI
CepeAMHbI OTPE3Ka.

7. Tlo kapTHHKE ONIpEACIUTEe KOOPIUHATBI MECT y “
CTOSHOK KOpaOJiei. 6 [ fpe
Kakue kopabnu HaxonsaTcs B Toukax (2; 6) u (4; 0)? ﬁ... -— il
R 4 104
%k Lo g

8. Touka A (3; 3) ciBuHYyTa Ha [BE CAWHHIBI BBEPX U
Ha TPU €IMHMIIBI BIIPaBo, a Touka B (5; 1) cnBuHyTa Ha Tpu eauHUIILI BieBo. HalauTe,
BO CKOJBKO pa3 yBEIMYMIIOCH PACCTOSHHME MEXAYy ToukaMu A u B mo cpaBHeHuto c
NepPBOHAYAJIbHBIM PACCTOSIHUEM

9. TIlocrpoiiTe TPEYrOJbHHUKH, C BEPIINHAMHU B TOYKAX
a)A(2;1), B (6; Du C (-1; 4);
b) M(1; -2), N(6; -2) u K(2; 6);
¢)X(1;0),Y(4;3)u Z(5; -2)
[To mosmy4eHHBIM CTOPOHAM OTIPEICTUTE BUJ] TPEYTOJIBHUKOB.

10. Ormetsre Toukn A(-2;-2), B(-2;3) u C(3;3). Beibepure Touky D Takum 00pa3om, 4ToObI
touku A, B, C, D cranu Bepmunnamu kBajapara. Haitnure koopaunarst Touku D.

11. Haiigure B3auUMHO CUMMETpUYHBIE TOYKH OTHOcUTEeNbHO ocei Ox, Oy u Hauana
KOOpAVHAT.
A(1; 3); B(5; 2); C(1; =3); D(=5;-2);  E(-1;3); F(5;-2)

AEKAPTOBA CUCTEMA KOOPAWMHAT



5-TNABA. TMHEMHAA OYHKLLNA

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) [IpoBenute npsamyto yepes Touku A(2; 1) u B(2; 5). Haiinure koopauHaThI TpeX TOYEK
Ha 3TOU MPSMOM.
0) IIposenute mpsimyto uepe3 Touku P(-3;2) u B(4;2). Halinute koopanHATHI TpEX TOUYEK
Ha 3TOU MPSMOM.

[ToctpoiiTe TpeyroabHUK ¢ BepmmHaMmu B Toukax A(—3; —2), B(—1; 4) u C(3; 2).

Haiinure koopaunarel Touek M(3; 5) uN(-2; 4), mony4eHHbIX B pe3yabTaTe CHMMETPUYHOTO
CMELLCHHUS:

a) oTHOCcUTEIBHO ocu OX;

b) otHocurensHo ocu Oy;

C) OTHOCHUTEIBHO Hayajaa KOOPAUHAT

LY
Haﬁ,[[HTC KOOpZMHATbl TOYCK, I/I306pa)KeHHI>IX Ha j 1
s 2 a
pUCYHKE .
-3 -2 -] 1 2 3 X
-1 &
] -2
-3
41)’
\ F
OHpeI[eJ'H/ITe KOOpAHWHATBI TOYCK, 3aIdHHbIX B ,[[eKapTOBOP'I 3 j:I
CUCTCMC KOOpAWHAT. B
L I |
C
L 4 P
10 1 2 3 ax

N3o0pa3ute TOYKM M HAWIWUTE ,B KAKOW KOOPIMHATHOMN

YETBEPTH OHU PACIIOIOKEHBI.

1) A(1; 7) 2) B(-5;2) 3) C(—3; —6) 4) D(4; 1)
OtmeTbTe Ha ocu abcuuce 4 TOYKU, OTIPEACTUTE UX KOOPAUHATHL. UTO y HUX 00111ero?

OtmeTbTe Ha OCH OpAMHAT 4 TOYKH, ONPENEIUTE UX KOOpAUHATHL. YTO y HUX 0011ero?

Cpenu Touexk:
a) 3aMUIINTE CUMMETPUYHBIE OTHOCUTENIBHO ocu OX;
b) 3anuiuTe cCMMMETPUYHbBIE OTHOCUTETHHO ocH Oy .

A(1; =1); B(1; 1); C(4; =5); D(=4;-5);  E(7;9); F(7;-9)



MOHATUNE OYHKLINN

1-npumep. Tabnuma yMHOXKeHHS Ha 2. Kiritish Munosabat Natija
0 2 0
Bonpoc: ecnu BBectu 100, ueMy paBeH 1 2 2
pesynbratr? A ecnu BBectu 200 2 -2 4
3 2 6
10 2 20
20 2 40
2
2-npumep. Kaxaplii rog 1epeBo BHIPACTaeT Ha Bo3pacT | f(Bo3pact) = Bospacr - 20
20 cm, BbICOTA JIepeBa 3aBUCUT OT €r0 BO3pacra: 0 0
f(Bo3pacr) = Bo3pacr - 20 1 20
2 40
Ecnu Bozpact 10 nert, poct paBeH: 3 60
f(10)=10-20=200 cm 3.5 70
4 80

[To mMepe crapenwmst qepeBa ero BHICOTa MEHseTCs. VI3MeHeHUe BBICOTHI JIepeBa 3aBHCUT OT
dbopmysl (mpaBuna) f (Bo3pacT) = BozpacT - 20 310 TO, 4TO MBI Ha3biBaeM (pyHKITHEH.

- 3anomMmHuTe!

@yHKIMA CBA3BIBAET KAXKJbIN 3JIEMEHT MHOXKECTBA POBHO C OJHUM 3JIEMEHTOM JIPyIroro
MHOKECTBA 110 HEKOTOPO# (opmyIie (IpaBUiLy).

Ecnn 0603HaunTh BO3pacT JaepeBa depe3 X, a €ro BBICOTY uepe3 f, TO MOIYyUHTCS
BbIpaxkeHue: f(x) = 20x.

B ¢ynkuuu f(x) fo3Hauaet, 4To BENUYMHA 3aBUCUT OT BEIMYUHBI X f(x) unTaercs kak (3¢
OT UKC).

Grksiz o‘zgaruvc erkli o‘zgaruvch?

o~
yoki funksiya D\ f (x ) _ 2 Ox _” \_yoki argument
'

( koeffitsiyent )

AprymeHr DOyHKUUA
[Tpumep:
y(x) =20x
¥(3,5)=20-3,5=70
X, a1, 2, ... f(X),f(t), g(a) g(x)a y(x)a Vs X = 3,5 — aprymeHT
y =70 — 3HaYeHNE QYHKITUH

MOHATUE OYHKL WM



5-TNABA. TMHEMHAA OYHKLLNA

Cnocobbl 3agaHua GyHKLMM

1) 3amanue GyHKIIH GOPMYIION:
v=kx, y=2x+4, filx)=x% g(f)=7r+ 5t —>Tu GOopMyJIbI TOKA3BIBAIOT ITPABHIIO
BBIYKMCIICHHUS 3HaUYEHMsT (DYHKIMH Ha OCHOBE 3aIaHHOT0 3HAYECHHUS apryMEHTa.

2) 3anmanue QyHKIHMH C TTIOMOIIBIO TaOJIHUIIBL:

[Ipu 3amanuu ¢GyHKIMM B BHUJAE TAaONWIBI, 3HAYEHUS JOJDKHBI COOTBETCTBOBATH
ornpeneneHuto pyHkuun. CienoBarenbHo, He Kaxk/1as Tabaua OTHOCUTEIBHO X, Y MOXKET
ObITh TAOMMUYHBIM TpezacTaBieHueM (yHkiuu. Tabmuma ymHOXeHHs Ha 2, TaOnuna
YMHOXEHHMS Ha 3, TaOuIa YETHBIX U HEYETHBIX YHCEN — 3TO MPUMEPHI PEACTABICHUS
¢byHKLIMU B TabIuUIE.

3) I'paduyeckoe 3amanue QyHKIIUU:

I'paduk QyHkuu mpexacrariasieT coOOH MHOXKECTBO BCEX TOUEK KOOPIAMHATHOU
TJIOCKOCTH, a0CHMCCHI KOTOPBIX UMEIOT 3HAYEHUS] HE3aBUCUMOM MIEPEMEHHOM, a OPANHATHI
- COOTBETCTBYIOIINE 3HAYCHUS (DYHKITUH.

Mpumep

3-npumep. Haiigute 3nauenus pynkmuu g(0), g(1), g(—1) 3amannoii hopmymnoii g(x) =
Sx+2.

Boruncnum 3HaueHne (QyHKIUU, 3aMEHHUB apryMeHT X B ¢dopMmyne 3aJaHHONW (YHKIHH
cooTBeTcTBeHHO Ha yucia 0, 1, -1:

1)g(0)=5-0+2=2

2)g(l)=5-1+2=7

Neg-H=5--1)+2= -3

4-npumep. Haligure, mpu KakoM 3HaueHUH X (PyHKIHS, 3aqaHHas GopMyIon y(x)= —2x +
1 mpuHUMaeT 3Ha4eHus, paBHbIe y(x)= —1.

Berilgan formuladagi y(x) (funksiya qiymati)ning o‘rniga mos ravishda —1; —3; 7 sonlarini
qo‘yib, x argumentning qiymatini topamiz.

1) u3 ypaBHeHus —1 = —2x + 1 HaXoAUM apryMeHT X.

2x=1+1
2x=2
x=1

S5-npumep. Ucnonb3ys Tabnuity,onpenenure, 3aaHa 11 GyHKIHS.

X 1 2 3 4 5 6 7 8 9
y 4 8 12 16 20 24 28 32 36

W3 Tabmumpl BUIHO, 4TO 3HaYeHHE (QyHKIUU Y(x) = 4x
M3MEHSIETCS COITIACHO MPaBUITY.
y(1)=4-1=4,y2)=4-2=8;y3)=4-3=12; ....
6-npumep. Ha ocHoBe rpaduka yOenurech, 4TO
orpeneneHa (yHKIHUS.
Ha rpaduke Benocunenuct npoesxkaer 40 km 3a 2,5 yaca;
15 km 3a 1 gac;
Bunno, uto on npoxomut 25 km 3a 1,5 gaca. Urak, 3ToT 10
rpaduk onpenenseT GpyHKIHIO. b
Hailinutre camocTtosiTenbHO, 4TO B rpade IeBYIIKH- 1 2 3 4
MACCAXHUPKH OompesiesieHa QYHKITHS .

A4




YNPAXHEHWA

1. ®yuknus 3agana Gopmynoi y(x) = 3x — 1. Haiiaure ee 3nauenust y(0), y(2), y(—1).

2. ®yukius 3agana popmynoi y(x) = 0,5x — 3 Haiinure ee 3nauenus y(1), y(-2), y(0).

3. Ha ocHoBe Tabuuil yOeIuTeCh, 9TO OIpe/Ie/ieHa (yHKITHSL.

X y X y X y X y
3 18 7 11 12 1 5
4 24 8 12 8 15 3 15
5 30 9 13 11 18 5 25
4. 3anoysHUTe MyCThIC TUCHKH.
y X y X y X y
16 2 11 5 45 3 18
20 4 13 6 5 20
24 6 7 63 7
7 17 72 24
5. Ha pucynke uzodpaxen rpaduk GyHKImU y(X) 4
Ha ocHOBe puCyHKa HaliauTe: Y
a) 3Ha4YeHHE (PYHKIMHU B TOUKax x =— 1, x =2, x =4, /’\
b) HanbobIIEe 1 HAMMEHBIIIEE 3HAUCHUE (DYHKIIHNH;
¢) kaxue u3 Touek (—1;3), (2;1), (3;3), (-1;5) , (4;5) ; y(x)
nexar Ha rpaduke QyHKIIUH. |
-1 x
6. 3amomHWTE 331aHHYO TAOIHIly HA OCHOBAHHH JAHHBIX
. * 4 -2 -1 0 1 4
VHKITHSI
y(x)=3x
y(x)=0,25x
y) = —x 2
y(x)=0,5x+3

7. 7.Bsicota unHapsl BO 1Bope mmKoubl 7,3 m. OHa exeronHo pacrer Ha 15 cm. CocraBbre
(YHKLHIO, TPEICTABIAIONLYIO POCT YHHAPBI.

TYpPUCTOM.

8. Typuct nporias 120 km ot Typuctuyeckoit 0a3bl, 3aIUTaHUPOBAT JIJIs1 CeOsT TPOXOIUTH
o 9 km kaxenii yac.CocraBsre GopMyny PYHKIIAN, BEIPAKAIONIYIO ITyTh, PO ICHHBIH

MOHATUE OYHKL WM



9. Hapsirke 1ieHa KyckoBoro caxapa Ha 4000 cymMoOB BhIiiie, 4eM y caxapa - necok. CocraBsTe
BbIpa)kK€HHUE, BBIPA3UB 1IEHbI Ha KyCKOBOHM caxap M caxapa- IeCOK Pa3HbIMHM OyKBaMH.

10. 3amano cootHomIeHHE y = kx. 3aOIHHUTE CIEAYIOIIYIO TaOIHUILY.

X -3 -2 -1 0 1 2 3

y=2x

y=73x

y=-2x

y=0,5x

11. Benocumeauct ener co ckopocthio 12 km/h. Hanmmimre BbIpakeHHE /IS BHIYUCICHHS
MyTH S, MPOWJICHHOTO UM 32 t 4acoB.

12. Ecnu u3BeCTHO, YTO TOYKA A JEXKUT Ha rpaduke PyHKIMHU y = kx, TO HAWANUTE 3HAUYCHUE K.
) A(=2; 1) b) 4(6; —~18) ¢) A(—4; 8)

13. Ilena xaprodens Ha peike 6000 cym. 3a x kg xaproderns ObLIO BBIILTAYCHO y CYM.
CocTtaBbTe BbIpa)KEHUE 3aBUCUMOCTHU U HalUTE 3HAYCHUE MTOTYYEHHOTO BBIPAKCHUS TIPU
x=4;x=8;x=10; x=70.

14. BeicoTra, Ha KOTOPYIO MOJHUMACTCS BO3AYIIHBIN [Iap, N3MCHSETCS B 3aBUCUMOCTH OT
BpeMEHH (MUHYTHI) €70 NObEMA.
a) 3anuiuTe M3MEHEHHE NpOoiIeHHOro myTH h 3a Bpems t.
b) IlocTpotite rpaduk GyHKIIHN.
c) IloxcuuraiiTe, CKOIBKO MUHYT HYKHO, YTOOBI MOAHATHCA Ha 2100 MeTpoB.

d) Cxonpko MEHYT TTOTpeOyeTcs, 4ToObI moAHATECA Ha 3500 meTpoB?

15. a) Onpenenute, BEPHBI JIH MOCICI0BATEIILHOCTH.

1) 18,16, 15, 13, ... 2)4,9, 14,19, ...

b) Haiigure ciemyromue Tpy 4ieHa KaXkI0H MOCICA0BATEILHOCTH.
= 1)12,9,6,3, ... 2)-2,2,6, 10, ...
> c)Hammmmmre ypaBHeHUe IS N-TO WieHa KaXI0W IOCIIEI0BATeIbHOCTH.
= 1) 15,13, 11,9, ... 2)-1,-0,5,0,0,5, ...
S
% 16. IlepepabGoTka ONHOW TOHHBI MaKyJaTyphl COXpaHseT B cpeaHeM 17 nepeBbes.
T Hanmmmre Qopmyny ¢yHKINM, MPEACTaBISIONIYI0 3aBUCHUMOCTH X ¥
= MEXJy KOJIMYECTBOM NepepadoTaHHOH OymMard M KOJUYECTBOM 0 10 080
T COXPaHEHHBIX JICPEBbEB.
E 2 8 640
= 17. B uyac u3 Oacceitna cmyckaercs 720 nuTpoB Bojabl. B Tabmurie 6 5760
A nokKa3zaHa (yHKLHMsS, CBs3bIBarollasi oObeM BOABI B OacceiiHe co 10
<C o

BpEMEHEM €€ cITycka U3 OacceiiHa. 3aroaIHUTE TaOuIL
= P Y Y 12| 1440
o8 14




18.

[] | ] [ ] N L |

19.

20.

B kaxoit u3 nmocienoBarenbHOCTH GUryp onpeaencHa GpyHkiusa? OO0CHyHTe CBOU BBIBOIBI.

1) ] 2) | | | L] [ ]

Bricora mkonbHOro ctyna 90 cantumeTrpoB. CrTynbs
YCTaHOBJIEHBI, KaK MIOKa3aHO HA KapTUHKE. MOTYT T OHU
BBIpaKaTh (PyHKIHIO?

Kaxkoe npemyioxxkenne Hike MOKeT ObITh pyHKIHEH? OOBICHUTE CBOM BBIBOJI.

1) Eciiu aBTroMo0mite motpedmsiet 10 mutpos O6enszuna Ha 100 km, on Moxet mpoexarb 500
km ¢ 50 nurpamu TorumBa.

2) YewM BbIILIE BaIll JOXO/I, TEM BBIIIE MMOIOXOAHBIN HAJIOT.

3) Korna niena pacrert, crpoc naiaet, 1 Ha00OpoT.

4) Ecnu 3apaboTHas 1uiata cOCTaBiseT 3 MWJUTMOHA cyM, yrutaduBaercs 300 Teicsy
MOJI0XOTHOTO Hasnora. Eciu exeMecsiuHbIi 0X0 COCTABIAET 3,5 MIIH CyM, yIIJIayuBaeTCs
350 TBICSY TOOXOIHOI0 HajIOra.

5) B 6ankomar Oblia BCcTaBiieHa mtacTukoBast kapra it cHATHs S00 000 cyM HaTMYHBIMH.
bankomar Beian 450 000 cym.

20. Cocrapsre hopmyay GYHKIMHU TS TOCIEA0BATEILHOCTEH, TAHHBIX B yIIPaKHEHUH 15.

20. Ha PUCYHKC ITIOKAa3aHO PACIHOJOXKCHHUC ITAIIOK Ha KCCTKOM AUCKE KOMIIBIOTCpPA. Kaxkoe u3
PaCIIOJIOKEHHI OTCOPTUPOBAHO Ha 0CHOBE (pyHKIMKU? OOBSCHUTE CBOM BBIBO/I.

] Wma - s Warasticiiing O Wme lata umeri;mm

- G ETIMES 24.06.2022 16:30 7 sinf TIMES 24.06.2022 18:50

" 7-sinf Algebra 08.06.2022 17:52 7-sinf Algebra 08.05.2022 17:52

Manka 1-bob 10.05.2022 13:39 _i Manxa 1-bob 10.05.2022 13:39

. Manka 2-hob 10.05.2022 13:39 | Manka 2-bob 10.00.2022 13:39

Manka 3-bob 10.05.2022 13:39 | Manka 3-bob 10.05.2022 13:39

8 (s - bobs 10.05.2002 13:38 ) Manxa 4-bob 10.05.2022 13:39

Manka 5-bob 10.05.2022 13:39 . Nanka 5-bob 10.05.2022 13:39

| Manka 6 bob 10.05.2022 13:38 Manka & bob 10.05.2022 13:39

Manka b sinf takrorlash (9.05.2022 13:02 . Manka 7-bob 10.05.2022 13:39

Manka 7-bob 10.05.2022 13:3 | Manka & sinf takrorlash 00.05.2022 13:02

MOHATUE OYHKL WM



IMHEVHAA ®YHKL NS

BcnomMmunHaem

1-npumep. dopmyna Hax0XKAEHH IEpUMETpa KBapaTa BhIINISANUT CIAETYIOLMM 00pa3oM:
P=4a.
B s10i1 popmyse P MOKHO BbIpa3uTh QPyHKIMEH, a a apryMmeHToM. MbI 3ameHsieM P Ha f(x)
1 a Ha X 1 00pazyeM (pyHKIIUIO BBIpaXeHHYI0 (popmynoit f(x) = 4x unu y = 4x.
[IpoBepsiem dyHKIMIO IO TabIHIIE:
a 112 3456 7 8|9

P 4 8 |12 16|20 |24 28|32 |36

. ®dyHkuna y = kx

I'padux dyHkmm y = kx — npeacTaBisieT coO0i MPsIMYIO JIMHUIO, MIPOXOIAIIYIO Yepe3
Hayajo KOOPIWHAT MPH JIF000M 3HAYCHUH K.

Ecnmu /> 0 To rpaduk pynkuuu pacrnonoxex B [ u I uerBepTax.
Ecnmu /& <0 To rpaduk pynkuuu pacrnonoxkex Bo Il uva IV uerBeprax.
Ecnmu % = 0 To rpaduk pyHKuuu coBmagaet ¢ ockio Ox.

Taxum o6pazom, k MoryT ObITh uucna —2; —0,5; 2; 3.

A A A
o 1Y Y k<o k=0 Y
> > >
X o X 0 X
Mpumep
s 2-npumep. [locTpoiite rpadux GpyHKIMH ¥ = 2X. 1y
= Uto6bl MOCTpOUTh rpapuk (YHKIUH, BBIYHCIUM L7
A4 -6
= COOTBETCTBYIOIIME 3HAYCHUS ), NPUCBOMB X pa3HbIC [
2 3HAUEHUsI, U TIOKAXKEM 3TO B TAOJIHIIE. [,
-3
5 X 210|123 [,
é y=2x|-4-2,01]2 4|6 T
; Tl o3 hh _‘]]-'1 D34 sx
< Hcxons m3 tabnuusl mojydaeM KOOPIMHATHI )
- Touek (=25 —4); (—1; =2); (05 0); (15 2); (2; 4); (3; 6) m B
. o -4
< OTKJIa/IbIBa€M WX B JIEKApPTOBOH CHCTEME KOOpPAMHAT, .,
< COCIMHSAEM C IOMOIIBIO JTMHEWKH, YTOOBI MOTYUHIIACh 6
= npsiMast JINHUS
1 Y
LN




3-npumep. [octpoiite rpaduk QyHkuuum y = —2x.

Y1066l mOCTPOUTH TpaduK (PYHKIHU, BBIYUCIUM -3
COOTBETCTBYIOIIHE 3HAUCHHUS ), IPUCBOUB X pa3HbIe 3HAYCHUS, :Z
U IIOKAKEM 3TO B TAOIUIE. »

4
-3
X 2/-110 /1 2]3 L,

y=2x4 20 2|-4]-6 B

1 1 1 1 1 1 1 1 1 I:
540320 [0 2 34 s5x

Hcxons n3 Tabnuiibl monydaeM KOOpAUHATHI ToYeK (—2; 4); -2
. . . . . . . . . _-3
(=15 2); (0; 0); (1; =2); (2; —4); (3; —6) u OoTKIAABIBAEM HX B »
JIEKapTOBOW CUCTEME KOOP/IMHAT. s

CornacHo akcuoMe «uepe3 JIoOble JBE TOYKHM IPOXOAUT TOJBKO OAHA MpsMasy,
JIOCTaTOYHO HAWTH JIBE TOUKHU Ha rpaduke, YTOOBI HOCTPOUTH rpaduk GyHKIHUU Y = kX.

YNPAXHEHWNA

1. Tlocrpoiite rpaduk HyHKIHH.

1) y=x 2) y=2x 3) y==x 4) y=1,5x

NGOV

2. Tloctpoiite rpaduk GyHKIUM.
1) y=—x 2) y=-3x 3) y:—%x 4) y=-2,5x

3. Tlocrpoiite rpaduku (GYHKIMIA B OJHON CHCTEME KOOPAMHAT M IIOKAKUTE, B KaKHX
KOOPJMHATHBIX yIJIax 3TOTU IpadUKH PacCHOIO0KEHBI.

1) y:4x; y:—4x 2)y:0,5x, y=—0,5x

4. 3anonHuTh TAOIUILY B COOTBETCTBUU COOTHOIICHUS ) = kX.

X -3 -2 -1 0 1 2 3
y=-0,2x
y=0,2x
1
y——zx
y=4x

5. VnoBneTBOPSIOT JIM TaHHBIC, TPUBEJCHHBIC B TA0INIIC, YCIOBUAM (DYHKITUH y = kx.

NVHEWMHAA OYHKLMA

x | 18120]22 /24|26 x 1011316 19|21 x| 415|678
y | 9]10/11]12 13 y 1013161921 vi1]23]4]5




OyHkuma y = kx + b

OyHkys Buaa y = kx + b HazbIBaeTCs unelinol ¢yuryuell. k, b — 3aJaHHbBIe YHCTA.

Yucno k B ynkuuu y = kx + b moka3pIBaeT Ha CKOJIBKO MpsiMasi HaKJIOHeHa K ocu Ox.

Ecmu b > 0 rpadux dyskiuu, y = kx cnpuraercs Buosib ocu Oy B TOJOKUTEITEHOM
HaIpaBJICHUHU Ha PacCTOSTHUE paBHOE |b).

Ecmu b < 0 rpadux dyskumm, y = kx casuraercst BAodb ocu Oy B OTPHUIIATEITLHOM
HaIpaBJIeHUU Ha PacCTOSTHUE paBHOE |b).

Ecmu b = 0 To monmyunm rpadux ¢yHKIum, y = kx.

3aBucumocTh rpadpuka GpyHkuum ot k
k=0 k>0

Gorizontal

3) 3anummem Gopmyny yHkuuu: y =kx +b=2x+1. masofa 3

. Mpumep

S ~ v (v

= 1-npumep. Haiinute dopmyny nuHelHONH (GYHKIHMH IO

A4

T rpaduky. ¥

8 dopmyna THHEHHON QyHKIMU: y = kx + b. /{ Lt

ertikal

o Wrak, HaM HY)KHO OIIpe/IeINTh, YeMy PaBHbI uKcia, k u b U3 beategishli % | masofa6
: z

= rpaduka BUaHO, uTO k > 0. ™ /] W1

AN 1) Yucno b Bceraa sBISETCS TOUKOM MEPEeCeUeHUs MPSIMOI ¢ / 1

Ll ™ ] -

T ocsto Oy. Ha pucyHke npsimas nepecekaet Touky 1 Ha ocu Oy. R o | 1x

E Orcrona cnenyer, uto b = 1. -1 T

< BEPTUKAIBHOE 1 g |, |

o0 k= paccrostaue L E -9 |

< 2) T opmsonmammoe 3 CrnenoBatensHo, k= 2. VAR N i

= paccrosiHue | r Nl

Ln




2-npumep. Haiinure dopmyny iuHeHONW (yHKUHUU MO
rpaduky.
WTak, HaMm Hy»KHO ONpeAeNnuTh, YeMy paBHbI yucia k u b.
U3 rpaduka BunHO, yto £ < 0.
1) Yucno b Bcerna sBISIETCS TOYKOW TTePECEeUSHUS TTPSIMOM
¢ oceto Oy. Ha pucyHke npsimasi nepecekaeT TOUKy — 4 Ha OCH
Oy. Otcrona cnenyer, 4to b = — 4.

BEPTHKAIBHOE 4
paccTosiHre _

2) k= =—=4 CnenosareipHo, k = — 4

TOPU30HTAIBHOE 1
paccrosiHue

3) 3anumem popmyiny GyHKIMH: y =kx + b =—4x — 4

e

[3=]

o
.|

1 I
-3 2

=

[
Vertikal ma- |
sofa 4 \|

[

Y
I
I

L ¥,

Gorizontal /

masofa |
L

\

“v

--3
b ga tegishli

nuqta

Pacnosioxkenue TuHeHOH (PyHKIUM y=kx+b B KOOPAMHATHON NJIOCKOCTH

A A A
o 1 o 17 k>0 y
b>0 b=0 b<0 /
7 ; ; 0/ :,
A A
Y k<0 Y k<0
b>0 \ b<0
0 \; Y ;
A A A
k=0 1V k=0 1 k=0 1
b>0 b=0 b<0
Z g Z g Z g

NVHEVMHAA OYHKLMA



Mpumep

3-npumep. [Toctpoum rpaduk pynknuu y =—2x + 1.

Haxoaum 3Hauenue QpyHKIMM y A ABYX HMPOHM3BOJBHBIX 3HaueHWH x. Hampumep, BMecTo
x Bo3bMeM umcna — 1 u 1. [lomyueHHble 3HAUEHUS X U ) SIBIISIOTCS KOOPAMHATAMH TOYEK Ha
rpaduke QpyHKIHH.

X 0 1
y 1 -1

[TomydeHHbIe 3HAYEHUSI X U Y SBISIFOTCS] KOOPAMHATAMU TOUEK rpaduka QyHKINUHU,
OTMEYaeM 3TH TOYKU B CUCTEME KOOPAUHAT.

»—tl\)w-lk‘g

—————+>
4 32-10 ] 23 X
17T

24 B (la '1)

Tenepb NPOBOAUM NPAMYIO IMHHIO Yepe3 OTMEUEHHbBIE TOUKU. DTa JIUHUSA ABIAETCS rpahurom
¢bynkuuu y = —2x + 1.

4-npumep. Ham nana ¢pynkmus y = 0,5x — 2. A
I)eciux=0,y=-2; y
2)ecmux=2,y=-1;

3) agar x =4, y = 0 u Tak nanee.

) Jlnst ynoOcTBa pe3ysbTaThl MOXKHO o —
peACcTaBUTh B BUJIIC TAOIULBL: ! V= 0,5x.—2/>
0] 1 4 X
X 0 2 4

y -2 -1 0 / 5

5-TNABA. TMHEMHAA OYHKLLNA




YNPAXHEHWA

6. Ecmu uzBectHo, uTo rpaduk GyHKIUH y = 3x + b IPOXOAUT yepe3 ToUKy (—2; 1) Haliaure
3Ha4YeHwue b.
7. Uepes kakue U3 TOUCK MPOXOAUT rpaduk PyHKIUU y =3x+17
1) A(3;7) 2)B(2;-1) 3)C(5;16) 4)D(7;20)
8. HaiiauTte KOOpMHATHI TOUEK TepecedeHust rpadukoB GyHKImid y =2x —3 vay =—x + 6.
9. 3Bamumumte QYHKIUK HA OCHOBAHUH Ipaduka.
Y y Y
1) SA 2) iﬂ 3) SA
\\4 4 4
3 3 3
2 2 2
1 1 1
%432 A 12 3\5§c Y432 A, 1% 34 5x %432 A, 1234 5x
-2 -2 -2
-3 -3 -3
-4 -4 -4
-5 -5 -5
v \ 4 v
10. Ucnons3ys nanHbie GYHKIUHU 3aTOJTHATE TAOIHIBI
Y Y
1) 5A 2) A 8
4 y=-2x+2 A y=—"x+4
3 3
2 2
1 1
432 N KPR 5x S i32 SN ENER 5x
-2 -2
-3 -3
-4 -4
-5 -5
v v
X X
y y

11.
12.

13.

14.

15.
16.
17.

[Tpu xkakux 3HAYCHUAX X GYHKUUHU y = 2x —3 My = —X + 6 IPUHUMAIOT PaBHbIC 3HAUYCHUS?

[Ipu xakux 3HaYCHUAX X QYHKIHMH y = 5x — | By = x + 3 IPUHUMAIOT paBHbIC 3HAUYCHUS?

[Tpu kakom 3Ha4YeHUU k mipsimast y = kx + 3 MpOXOAMT depe3 TOuKy A7

1) A(2; 25) 2) A(4; 13) 3) A(8; 16) 4) A(4; 19)

HaiinuTe miomaaes TpeyroibHUKa, OTPAaHUYCHHOTO TpagukoM GyHKIMU y = 4x + 8 u
OCSIMH KOOpJMHAT.

Omnpenenute KOOPAWHATY TOUYKH repecedenns rpaduka Gyskmm y = 3x + 5 ¢ ocwio Oy.
Onpenenure KOOPAUHATY TOUKH TiepecedeHus rpaduka GyHkim y =—3x + 6 ¢ ocbio Oy.

1) Haiigure Touky, cummeTpuyHyto Touke A(S; 3) oTHocuTeabHO ocu Ox.

2) Haiigure TouKy, cuMMETpUUYHY10 Touke A(S; 3) oTHOCcUTEIbHO ocH Oy.

3) Haiiaure Touky, cuMMeTpUuHYI0 Touke A(S; 3) oTHOcUTEIbHO TOUKHU O.

4) Haiingute Touky, cummeTpuunyto Touke A(52; 43) onocutenbHo THuku B(17; -54).

NVHEWMHAA OYHKLMA



5-TNABA. TMHEMHAA OYHKLLNA

18.

19.

20.

21.

22.

23.

24.

Haiigute Hynu GyHKIuU.

I)y=5x+5 2)y=3x—-12 3)y=10x-30 4)y=3x-24

HaiinuTe Touky nepecedeHus: JTaHHON QyHKIUH ¢ 0cbio Ox.

I)y=4x-8 2)y =4x-28 3y=Tx—-14 4)y=5x-1

Kakoe 4ncia0 MOXXHO IMOCTaBUTh BMECTO BOIIpocuTensHOro 3Haka? Haitnure popmyity
(byHKLIMY 110 TpaduKy.

OtBeThTE HA CJICOAYIOIUC BOITPOCHI:

1) [punannexur nu Touka A(3; 2
rpaduxy ¢pyHkuuu y = Sx — 7?

2) [Mpunannexut au Touka B(3; 2)

rpaduxy ¢pyHkuuu y = S5x —7?

3) [Ipunagnexur au Touka C(1; 4) rpaduxy dyHkuum y = 2x — 77
4) lMpunannexut au touka D(1; 3) rpaduky dynkuun y = Sx — 14?

OTBeTHTE HA CJIETYIONTUE BOTIPOCHI:.

1) Ipoxonut mu rpaduk npsmoit y = x — 4 uepe3 Touky A(7; 3)?
2) IlpoxoauT i rpaduk npssmou y = x — 9 uepes Touky A(7; 3)?
3) IIpoxomuTt 1 rpaduk npsaMoit y = x — 5 uepe3 Touky A(6; 4)?
4) Ilpoxonut nu rpaduk npsiMoit y = 6x — 1 yepes Touxy B (0; 3)?

N3yuunte nonoxkenue rpaduka GyHKIUN y = kx + b Ha KOOPAUHATHOM TUIOCKOCTH, €CIIH:
a) k>0, b=0Dbo‘lganda; k>0, b>0Dbo‘lganda; k>0, b <0Dbo‘lganda;
b) k<0, b =0 bo‘lganda; k<0,b>0Dbo‘lganda; k<0, b<0Dbo‘lganda

CrienaiiTe BBIBOIBI.

IToctpoiite rpaduxu pyHkuuit y =x+ 1 vay=2x—1.



25. Hanwumwure popmyny GyHKIUH 0 rpaduky.

y“ y‘k

5 5

4 4
3

2 2

IN i

‘_5_4_3.2.1_1 N2 3 4 5x 5432411234 5x

2

-3

-4

5

v

26. 3anomHuTe TAOIHILY, HCIIOIB3YsI TpaduK GyHKIMH 1 HOPMYITY.

1 1 2
y=—x+3 y=-2—x-1 y=2—x-5
2 2 3
yAk yAk yAk
5 5 5
4 / 4 4
3 3
2 2 2
1 1 1
Sas2]123456x Bas210123456x Bas2-1 ] 1234 5x
-2 -2 -2
-3 -3 -3
-4 -4 -4
.5v -5i =
X X X
y y
27. HaiinuTe KOpANHATY TOUKH MEPECEHUsI rpaduka JTaHHOM PSIMOii ¢ ocbio Oy.
)y=3x-7 2)y=3x+6 Jy=2x+1 4 yy=6x+7
28. Haueprure rpaduku GyHKIMA y=x, y =x+2 1y =Xx—2 B OXHO! KOOPIUHATHOH IIIOCKOCTH

29.

30.

31.

32.

U IpoaHan3upyite ux rpaduxu. Cuenaiite cBOM BBIBOJ.

Haiinure muHelinyro QyHKIHEO, TPOXOASIIYI0 Yepe3 Touku A u B.
1) A(7; 6) va B(3; 5) 2) A(3; 2) va B(5; 4)
3) A(4;2) va B(5;7) 4) A(2; 10) va B(1; 9)

Haiinure nuneinyto GyHKIUIO, apauieabHyI0 NPSMOM, MPOXoasIIel yepes3 Touku 4 va
B, n npoxoxsinyto yepe3 Touky C.

1) A(3; 2); B(4; 1); C(2; 1)
3) A(-1; 3); B(1; 5); C(-3; 4)

2) A(1; 2); B(3; 4); C(2; 4)
4) A(-5; 2); B(2; 4), C(0; 4)

Haiinute mutomanp TpeyroibHUKa, OrpaHMYEHHOTO rpadgukoM QyHKIMHM y = —3x + 6 1
OCSIMHU KOOpJUHAT.

N3 ¢opmynsl Haiinute y. YeMy paBHO 3HaueHue y mpu x = 07

1)2x+4y=16 2) x—y=5 3) x+2y=3 4)2x—y=2

NVHEVMHAA OYHKLUMA




5-TNTABA. TMHEMHAA dYHKL WA

[MTPOEKTHASA PABOTA

IHocTpoenue rpaduka quHeliHo# pyHkuuu B nporpamme “MS Excel”

OnHoOM W3 BO3MOXKHOCTEH 2JIeKTpOHHBIX Tabnuim MS Excel sBnsiercs BO3MOXKXHOCTH
oTroOpakaTh JaHHBIC B BHJIE PA3IMYHBIX nuarpamMM win rpadukoB. [IpeacraBneHne roroBbix
TaOJHII B TpaMUeCKOM BHJIE, BO-TIEPBBIX, HAIVISTHO MPECTABIISIET JaHHBIC, BO-BTOPBIX, CO3/1aCT
YI00HYI0 BO3MOXXHOCTD JJIsS CPABHEHHSI PE3YIBTATOB.

YuurteiBas 3Ha4eHUs (QYHKITUH y = 3X M MMOCTPOSCHUE TOYCYHOTO rpaduka.

1) Co3maem 3HaueHHs aprymeHta x u ¢yHknuu y B Tabmuie Excel xak mokazano Ha
KapTHHKE. J[J1s1 TOT0 MBI HCITOJIb3YEeM MapaMeTphl 3AJIMBKH, KOITMPOBAHUS U (hOPMATUPOBAHUS.
3navyenwus x: bepewm 1ienbie yncna ot — 5 10 5 ¥ 0oTMEYaeM 3HaYCeHUs y B TaOnuIie.

| o - WA v A B C D

A B C D L y
2! -5 —3*A2
| ! 2) st 3| -4 -12
e HAXOXKICHWS 3HAYCHHST & = 2
5 -2 -6
5| -2 y BOCIIOJTB3yEeMCsI . EE 2
5 -1 Mok 2 = Bk
Y dhopmymoit “=3*A2 - = o
. S 3areM HaXoauM 3 1 3
. BCE 3HAYECHUS Y, 9 . 6
0 3 3aBUCHUMBIE OT X 0 3 9
1| 4 i 4 12
12] 5 12 5 15
13| 13

BpInomHUTH AEHUCTBUS, YKa3aHHBIE HA PUCYHKE.
_ﬂ T [Zat 111 L L2l B T Lot e PP HIA OB LT

| B BN [ g e o e > 1 =
J EH EHE PR @ e B & O==m 5 @ F B 4
Cmagren Tabomys | Punmac Kegrarecs dungps Srarbard Crauce | Prcrarpauus Fpedie Epyrasas S ianes C Tawrqnen Spyrue | TRagsc Crastes Beurpus ! Cpes | Cenepsosss | Hagnnos Kasocsmumyss Voedd
THBLR ; . k . - . ASTEE T T . AT :
Tolrmus Hizp<rzaugan Jearcauue a i R P g Comsen Tamsr

A 8 c D E F 6 | R | 1 ) K L
1 x ¥ ¥ = 3x funksiya grafigini yasang
2 -3 -15
3 - -12
o 9 _
5 -2 -6 | Eerancs puarpaimi T oM
SR 3 = -

I necopesa . ,

1 < | led o] N 00 99
& 2 6 il =T, =
R ) i o (el bl ool ] ]
1 4 12 i Beemm cnimaces (e e s
B 15 ey Jﬂ ul] it
13 # Moo P pumcTs -
1 = = || | 0| M8 A |
16

3) B mento BeraBka ormetste pasznen ['paduxk — Bee Tuna auarpammel — Toueunas u
Haxmute Ok.

4) B menio Koncrpykrop BoiOpath paznen Beiopars nannbie — /100aBuTSH.



5) B okne psina B paznen Ums psiga 3anummre Gopmyny GyHkuun y = 3x.

6) B okae 3nauenusi X: oTMeyaeM 3HAYCHHS ApTYMEHTA X, B OKHE 3HAYeHHsA Y: 3HAUCHUS

byHKIMH Y.

[Ipu npaBUILHOM ¥ TOYHOM BBINIOJTHEHUH BCEX ornepaluii Oyaet noctpoeH rpaduk GyHKIUN

y=3x.
!_ B2 - E| _ .
[ A | B c | b E F | @ H |

1 x * J ¥ = 3x fumksiya grafigini yasang.

2 -5 4 =15

- IENETE

4 3 | 9 | y=3x

50 2 | 6 | 20
v i

6 -1 8 -3

o : 10

7 g & B |

3 ]. E 3 E o __L'hua—leuue [=RE] T b4
T " 1

9 2 E 6 E -10 -5 ”:’:;““" = -

0 3 [ 9 | 10 e —

11 il i 12 ' E:J‘hnunsz:s.snz 7 i e e
: : 3‘1’4!“”! o
i ‘ -20 | [=ruer 115882 sRs 13| | =-15-12,9,

| s {15 ] E—

13 [Cac ] omm

3ananue
1. Hapucyiite rpaduk criemyromux QyHKIMN, HCIOIb3Yys IEKTPOHHYIO0 Tabmuiy “MS Excel”.

1
1)y=>5x-2 2) y=2x+3 3)y=4x+z

1
4y y=——x+5
) V="3

V3MeHuTe IIBET U KOOPIMHATHI TOCTPOCHHBIX IPauKOB (DYHKIN, pa3Mepsl mpudTa.

Caenarb nIpe3eHTaluI0 BCEX PE3ybTaToB.

MPOEKTHAA PABOTA



CUCTEMDb!
 JIMHENHbIX
- YPABHEHWI




CUCTEMbI TMHEWHBIX YPABHEHWI

1) [IpubaBbTe 3X K MpaBoii U JeBOK YacTsM ypaBHeHus y = —3x+4 K kakoMy ypaBHEHUIO BbI
npunuin? OHU paBHOCUIIbHBIE?

2) Kak Ha3biBaeTcs ypaBHeHue 3x + y =4 Eciu B jaHHOM ypaBHeHHH X = 0, TO yeMy paBeH
y? CMoOKeTe JI Bbl HAlTH 3HAYEHUE X, €CIIU y = -47

- 3anomHwuTe!

VYpaBHeHue Buaa ax + by = ¢ 3T0 JIMHEHHOE YpaBHEHUE C ABYMSI HEU3BECTHBIMU, TJIE X U
y — TnepeMeHHbIe (HEU3BECTHBIC), d, b 1 ¢ — K0dhOUIMEHTHI (3aJaHHbIC YHCTIA).

B ypaBuenuu 3x + y=4,a=3, b=1,c=4.

I[lpux=1,y=1 VYpaBHenue 3x + y =4 CTaHOBUTCA BEPHBIM paBEeHCTBOM: 3-1 + 1 =4
[Tapa HensBecTHBIX 3HaUeHUH x = 1, y =1 1 OyJeT pemeHueM dTOTo ypaBHECHHUS.

PemmenneM ypaBHeHUsI ¢ [BYMsi HEH3BeCTHBIMH HAa3bIBaeTCS TMapa 3HAYCHHU
HEM3BECTHBIX, KOTOPBIE 00paIaOT ATO YPaBHEHUE B BEPHOE PaBEHCTBO.
[Tapy 3HaueHU HEM3BECTHBIX MHOT/IA KpaTKo obo3Hauator (1; 1); (0; 7).

Ay

N

1) Cmoxkere nm BB yKa3aTh TOYKY NEPECEYEHHS
rpadukoB GyHKLUH, 3aJaHHBIX B BUJIE

y=5-xuy=2x-4 27

y=5-x x+y=5
y=2x-4 1 2x—y=4

- 3anomMHwuTe!

OOmwmii BHUJ CHUCTEMBl YpaBHEHWH TMEpBOH CTEMEHW C JBYMS HEW3BECTHBIMHU
3aIMCBIBACTCA CIEIYIONIMM 00pa3oM:
ax+by=c

PaBHOCUJIbHBI?

2)

a,x+b,y=c,

3meck a; b;c;a,;b,; c,—~ KOOGOUUMEHTHI, X Ky — HEM3BECTHBIE (IIEpeMEHHBIE).

Pemiennem cucremMbl ypaBHeHMil Ha3bIBalOT TMapbl 3HAYCHHWI HEW3BECTHBIX (X; V),
KOTOpbIe 00pallaioT KakKJ0€ U3 YPaBHEHU CUCTEMbI B BEPHOE PaBEHCTBO.

Pemiuth cucremy JiMHelHBIX ypaBHEeHUH 5TO 3HAUUT HAWTH BCE €ro PELICHUS WIH
M0Ka3aTh, YTO PEIICHUI HET.

131

CNCTEMbl NMHEWHBIX YPABHEHWNA



6-TTTABA. CUCTEMbI TMHEWMHbBIX YPABHEHW I

Mpumep

1-npumep. CyMMa IByX 4HCeN paBHA 5, a X pa3HOCTh paBHa 3. Halinure 3TH yncna.

O0603Ha4MM MepBOE YUCIIO 32 X, @ BTOpoe uncio 3a y. [lo ycrnoButo 3ajauu cymma 3Tux
yucell paBHa 3, T.€.
x+ty=5
A Tak Kak MX pa3HOCTb paBHa 3,TO
x—-y=3
MBI nosTy4niu 1Ba ypaBHEHUS C IByMsI IEPEMEHHBIMU. JTO X + Yy =5ux—y = 3.

CucrtemMa ypaBHEHHIA 3allMChIBACTCS B CICAYIOUMIEM BHJIEC C HCIOJIB30BAaHHEM OOJBIINX
CKOOOK

x+y=5
x—y=3
. 3anomHwure!

[IpuBeneM KaxJoe YpaBHEHHE CHUCTEMbl YpaBHEHMH K BHJY JHMHEHHONW (QyHKIMM U
MOCTPOUM HX Tpa(UKH B OJHON CHUCTEME KOOPMHAT.

Crnenaem KaxJ10e ypaBHEHHE CUCTEMbl YPaBHEHUH JTMHEHHON (QyHKIMENH U MOCTPOUM HUX
rpaduKu B OTHON CUCTEME KOOPIMHAT.

N3BecTHO, 4TO 2 NmpsiMbIE HA TUIOCKOCTH MOTYT PAcIoylararbCs B TPEX Pa3HBbIX CUTyaLUsX,
a UIMEHHO:

[TapamnensHo.

1. Ilepecekarorcst B OTHOM TOUKE.

2. CoBnajaror.

CootHomrenue | BzaumHoe pacnonoxeHue .
KonnuecTBo kopHEH I'papuxu
k03¢ HUITEHTOB MPSIMBIX
11
Cuctema ypaBHEHUI )
t
a9 _b ¢ HE UMEET KOpHEU
—=—F [TpsiMble mapasienbHbI :
a, b ¢ emas. .|
I
Cucrema
&4, b IIpsiMble IEpeceKaroTCs B | ypaBHEHUM HMeEET . 0
a, b, OZITHOM TOUKE. €TMHCTBCHHBIN TR
KOPCHb ! /
a b ¢ Cucrema umeer 3
PR [IpsiMble coBmagaroT 0ECKOHEYHO MHOTO '
2 KOPHEH. -
-1




Mpumep

4x-2y=2
2-npumep. IIpoBepsTe, UMEET 1M CUCTEMA KOPHHU. 5 ;
X—-y=

1 crioco0. B kaxa0M ypaBHEHUH IPOBEPUM COOTHOIICHHE KOIPPUIIEHTOB

42,2 yani2=2#0,666... T
3

2 -1

353

Takum 00pa3oM, cucTeMa ypaBHECHHI HE HMEET KOPHEH. *

2 crmocob. B kaxaoM ypaBHEHHH, BXOJIIEM B CHCTEMY,
BBIpa3UM MEPEMEHHYIO Y Uepe3 NePEeMEHHYIO X:

y=2x-1
y=2x-3
DTU NpsiMbIE JIMHUY TTapaJuIeNIbHbI, CIIEIOBATEIbHO CUCTEMa He MMeeT pelieHus.
x—y=3
3-npumep. [IpoBeprTe, UMEET JIM CUCTEMA KOPHU.
3x+y=1 2f

1 cnoco6. B kaxaoM ypaBHEHUHM IPOBEPUM COOTHOIICHHE A |
K03 (HUITHEHTOB

T
'

I -1
—#
3 1

yYpaBHEHUI UMEET €JMHCTBEHHOE PEIICHHE.

, To ectb 0,333... #—1. CnemoBarepHO, CHCTEMA

2 cnoco6. B xaxoM ypaBHEHUH, BXOJAILIEM B CHCTEMY, BhIpA3UM MEPEMEHHYIO y Yepes
[IEPEMEHHYIO X:

y=x-3
y=-3x+1
DT NpsSIMBIE TIEPECEKAFOTCSI U CUCTEMA UMEET eIMHCTBEHHOE pellleHue.
x+y=2
4-npumep. [IpoBepwTe, UMEET U cHCTeMa KOPHHU. N
3x+3y=6 ‘\g
2
1 cnoco6. B kaxmoMm ypaBHEHWU MPOBEPUM COOTHOIICHUE N
k03 (HUITHEHTOB
B 0 12 i
I 1 2 1

3 = 3 = - CienoBarenbHO, CHCTEMa yPaBHEHHIT HMeeT Oecko-
HEYHO MHOTO PEIICHUH.
2 cnoco0. B kaxaoM ypaBHEHHH, BXOJSIIEM B CHCTEMY, BBIpA3UM IMEPEMEHHYIO y depe3
NEPEMEHHYIO X:
y=—x+2
y=—x+2

I'paduku 3TUX QyHKIUI COBMAAAIOT, CIEAOBATEILHO CHCTEMA UMEET DeCKOHEYHO MHOTO0
pelIeHu..

CNCTEMbl NMHEWHBIX YPABHEHWNA



6-TJTABA. CUCTEMbI TMHEMHbBIX YPABHEHW I

3anomMmHure!

I'papuk ypaBHenus ax + by = c npencrasnseT coboil npsimyro aunuio. Kaxnas
TOYKA IIPSIMOH SIBIISIETCA PELICHUEM YPABHEHMUS.

[[Taru, HEOOXOMMMBIE IJisi TPaUUECKOTO PEIICHHs] HEKOTOPBIX CHUCTEM JIMHEHHBIX
ypaBHEHMIA, TOKa3aHbl HUXKE:

1. 3anmmem nepBoe ypaBHEHHE CUCTEMbI B BUJE JIMHEHHON (PYHKIIMM U ITOCTOUM €€
rpaduK B cHCTEME KOOPIUHAT.

2. 3anuuieM BTOPO€ ypaBHEHHE B BUJIE JIMHEHHON (YyHKIIMHM U TOCTPOUM €€ rpaduk B
TOU K€ CUCTEME KOOPAMHAT.

3. OnpenensieM pacronoKeHNe JIMHUA U HAXOAUM KOJTUYECTBO KOPHEH.

Mpumep

S-npumep. Pemmnre cucremy ypaBHEHHI

rpau4ecKH.

[IpuBenemM Kaxxjoe ypaBHEHHE CHUCTEMBI K BUIY
JTMHEHHOU QYHKUIUU:

x—-y=-1 - y=x+1

~x—-y=3 — y=—x-3

Hageptum rpaduku kaxmoi u3 18yx ¢pyskimii. ['paduku
NPEACTABIISIOT cO00M NPsSMBbIE JIMHAU U OHHU NIEPECEKAIOTCS.

Haiinem Touky nepeceuenus: x = —2;y = —1.

CrnenoBarenbHO (—2; —1) pellieHne CUCTEMBL..

x+y=3
6-npumep. Pemure cucreMy ypaBHEHUI
x+y=7
rpau4ecKH.
[IpuBenem Kaxaoe ypaBHEHHUE CHCTEMBI K BUIY
JTUHEHHOU QYHKINU:
xty=3 — y=—=x+3
xty=7 — y=—x+7
Haueptum rpadukm kaxaoil w3 AByX (QyHKIHIA..
['paduku mpeacTaBisioT coOOW MpsiMble TUHUMA U OHU HE
nepeceKarTces, Tak Kak mnapaienbHbl. CleqoBareiabHo,
CHCTEMa HE UMEET KOPHEH.

YNPAXHEHWUA

1. TIpoBepbre, ABIAIOTCS JIM yUChIa X = 3, y = 2 pelICHUEM CIICIYIONIMX CUCTEM YPAaBHEHUIA.

x+y=5 5 2x+y=10 3 x+2y=7

1
) x—y=1 3x=2y=5 x—y=1



2.

)

3)

I'paduyeckn HaliguTe 3HAYEHHUA X U ).

yA

2) Va
. y=dx-10 ; _5x +4y=-16
3 3
: y=3c+1 \?\/4 x+4y=8
“5Z 521 | 1254 5x Sas2|12784sx
2 2
-3 -3
-4 -4
v 'év
ylk yAk
5 _ 4 5 4
4/ -x+3y_6 ) 4 y=‘§X‘3
3 3
>(1’ 4x +3y=-9 \ f y=-zx-3
‘.5-4-3.)\1_%1234535 :-SKQ\?12345;
-3 >
-4 -4
_5\ _5\
A\ 4 v
_|2x-3y=-6
Kakwe u3 npuBeICHHBIX Map Yrcelt OyayT pelieHHeM CHCTEMBI YPaBHEHHI 6
x—y=
Hx=8 y=2 2)x=24;y=18 Hx=3;y=-3 Hx=6;y=0

Kakue u3 nmap sBISrOTCS penieHusMu ciienytonmx cucteM ypasuenuit (0; 1), (1; 2), (-3;
4), (0; 2)?

x+y=2 x+y=1
1){ 4 2){ 4
x—y=-2 x—y=-7

x+y=3 x+y=1
3){ d 4){ Y
x—y=-1 —x+y=1

CocraBbTe CHUCTEMBI JIMHEHHBIX YPaBHEHHM DPELICHUSMHU KOTOPBIX OyAyT CiexyloIiue
napbl Yuced:

Hx=2;y=1 Dx=2;y=-1 3)x=2;y=0 Hx=-2;y=-1

Fpa(bI/I‘-ICCKI/I MPOBEPHTEC HMCHOT JIM CICAYIOIINEC CUCTCMbI ypaBHeHI/Iﬁ PCUICHUA:

x+y=0 x-y=1 =x-3
Y RN 3) 47
x+y=4 3x+y=17 x—y=3
R 5){” 6) 1
2x+y=1 y=2x=1 x=y-5
7 {7 54~ 9y 4777
—4x+2y=10 2y+4x=2 x+3y=10

CNCTEMbl NMHEWHBIX YPABHEHWNIA



7. HpI/I KaKOM 3Ha4YCHUHU ad CUCTCMbI ypaBHeHI/Iﬁ HC UMCIOT pemeHI/m?

N {ax—yzZ 5 {7x+8y:12 3 {5x+ay=—6

3x-2y=-5 6x—ay=2 O9x—-18y =20

8. Tlpu KakoM 3HaYEHHUH ¢ CUCTEMbI YPABHEHUI UMEIOT PEIICHUS?

) ax+8y =12 ’) Sx+ay=-6 3 24y+8y =-3
18x—-3y=-1 9x—-18y =20 3x—2ay =6

9. [TIlo rpaduky HaiiauTe mapy X U y, KOTOpasi OyAeT PEIICHUEM CUCTEMbI YPaBHCHUH, U
MIPOBEPHTE PE3YIILTATHI

‘ZA 6) yA
. -x+2y=-6 \2\ -2x+2y=-6
3 3
3x+2p=2 2 xty=2
< 1\ > < 1\ <>
5 -4-3-2-1 2 3 4 bx 5-4-3-2-1

N =
N
-
N
o1
=V

&
<

8) y=—§x—10

: 3 y=5x+4

5432 | N\2345x 5 -4 -3 -2 -1

oK
<= =
Il ]
= 9
= =
N
AT Y
—‘&é NG Am\w S
(5=

hEd L

y

10. [Ins touek A v B HalauTe MPSAMYIO, TPOXOIAIIYIO Yepe3 TOUKY A, MEPIEHIANKYISPHYIO

npsMoint AB.
1) A(5; 2); B(2; 5) 2) A(4; 3); B(1; 4)
3) A(3;2); B(4; 5) 4) A(-3;0); B(0; =5)

6-TJTABA. CUCTEMbI TMHEMHbBIX YPABHEHW I

11. Haiitu npsmyio, mapauiesibHy o mpsamMoi y = 3x + 5
)y=3x-5 2)y=9x-5 3)y=-3x-5

11 1
4)y =3x—15 5) y=——x—— 6) y=—x+5
)y =3x )y 3773 )y 3%




CNOCOBbbI PELUEHNA CNCTEM
JIMHENHBIX YPABHEHW

- Cnoco6 noacTtaHOBKM

OmHUM M3 TPOCTEHIINX CHOCOOOB PEIICHUS! CUCTEMbI JIMHEHHBIX YPaBHEHUH C IByMs
HEWU3BECTHBIMH SIBJISIETCS] METO/ [TOACTAHOBKH.

[IpaBuiio pemieHust cucTeMbl ypaBHEHUN MOJICTAHOBKOM BBINISIIUT CJIETYIOLIMM 00pa3oM:

1) 13 omHOTO YpaBHEHHUS CHCTEMBI (HEBaXKHO, KAKOTO) OJTHO U3 HEM3BECTHBIX JJOJKHO OBITH
BBIPAYKEHO Yepe3 APYIoe.

2) IlonyueHHOE BbIpaKEHUE HYKHO IIOJICTaBUTh BO BTOPOE YPaBHEHUE CUCTEMBI (IIPH 3TOM
o0pazyeTcs ypaBHEHHE C OJTHUM HEU3BECTHBIM ).

3) HeoOxomumo pemmTh ypaBHEHHE C OTHIM HEU3BECTHBIM M HAWTH 3HAYCHUE X.

4) IloncraBuB HallIeHHOE 3HAYEHUE X B PaHEE MOTyYEHHOE BEIPAKEHUE, HAXOIUM 3HAUYEHUE Y.

Mpumep

2x—-y =17
1-npumep. Pemure cuctemMy TMHEWHBIX ypaBHEHUN { 4 3
X—-y=
1 mwar: U3 BTOporo ypaBHEHHsI CUCTEMBI BhIpaKaeM x =y + 3.
2 m1ar: B IEpBOE YPABHEHHUE CUCTEMBI BMECTO X ITOJCTABIIIEM IIOJIyYEHHOE BBIpaXKEHHE ) + 3.
2x—-y=7 2x—-y=T7 20y+3)-y=7
y=17_ y=T7_12y+3)-y
x=y+3 x=y+3

x—-y=3

3-mar: 2y + 6 —y =7. Orcrona nonyyaem y = 1.

4-11ar: MOJICTaBUB 3TO 3HAYECHUE Y BO BTOPOE YPABHEHHUE CUCTEMBI, X = 1 + 3 =4, HaxonuM x =4.
Otset: (4; ) umux=4,y=1.

y=2x-4

x+y=5

CMoOCOBbbl PEWEHWNA CMCTEM JTVHEWHBIX YPABHEHWI

2-npumep. Pemute cucremy ypaBHEHHH {

l1ar: mosy4rB U3 MEPBOTO YPaBHEHUS CUCTEMBI Y = 2x — 4 MOACTaBIIsiEM BMECTO Y BO BTOPOE
ypaBHeHue 2x — 4

y=2x-4
x+(2x—-4)=5

2-11ar: pemyB MOJIy4eHHOe ypaBHeHHe x + (2x —4) =5 t Haxogum x = 3.

3-1Iar: 70/ICTaBHMB 3TO 3HAUCHHE X BO BTOPOE YPABHEHHE CHCTEMbI BMECTO ITEPEMEHHOM X,
Haxooum,y =2 -3 —-4=2.
OtBer: x=3uy=2wumm (3;2)

Sx+4y=32

3-npumep. Pemmnre cucremy ypaBHEHUN
3x-2y=6




B nByx ypaBHEHHUSX 3TOW CHCTEMBI HEYIOOHO BBIpaKaTh OJTHO HEM3BECTHOE Yepe3 IPYyroe.

Tem He MeHee, BBIPa3uB IEPEMEHHYIO Y U3 BTOPOTO YpaBHEHHUs 3x — 2y = 6, KOTOPOE HEMHOTO
MpoIIe, Yepe3 MEPEMEHHYI0 X U IMOJCTaBUB B NEPBOE YPAaBHEHUE IOJYUYECHHOE BBIPaKEHUE
BMECTO NIEPEMEHHOM Y, pelllaeM YpaBHEHHE.

HeoOxoaumo HalTH 3HA4YE€HHE Y, TOJICTABUB HAWJICHHOE 3HAYCHUE X B paHee HalJACHHOE
YpaBHEHUE C OTHOM HEU3BECTHOM:

3x—-6
- S5x+°% .2 ——=32 -(3x—6) =
Sxdy=32 S5x+4y=32 x+ 7% 7 5x+2-3x—6)=32
3x—-6 = = 3x—6 =
3x—2y:6 y= 3x—6 y=
2 y= 2
2
5x+6x—12=32 (Sx+6x=32+12 (llx=44 x=4 x=4
=3 3x-6 =3 3x-6 =7 3x-6=>7 3x-6=>y 3.4-6=
S YT Y = Y= Y=
x=4 x=4 =4
=1 12-6=>y 6= b3
Y= >

Takum 00pa3oM,perieHrneM JaHHOW CUCTEMBI SIBIsieTCs mapa uucen (4;3).

YNPAXHEHWUA

1. BBIpaSI/ITe OHY HCU3BCCTHYIO B KAXKAOM M3 JAHHBIX ypaBHeHHfI, qepes3 Apyryro:

Dx—-1=2 2)—=x+y=1 I)x-2y=4 4)3x—y=-7
2. PemuTh CHCTEMY JIMHEHHBIX YPaBHECHHH.
xX=y X=-y y=-Xx
1 2 3
){x+y:4 ){x+2y=6 ){—x+6y:7
AN =2x x+y=4 x+y=17
= 5077 61
T 3x+y=10 x=2+y y=x+3
T
(an)]
x=5- —-4=x x=2y+1
< 7) y 8) y 9) y
> x—y=3 x+y=4 x+y=17
>
i
L x+y=2 X=- x=8y-17
< 10){ o 11){ 4 12){ 4
- y=3x-2 x—y=10 2x+3y =5
~
- 3x—4y=7 4x—5y=9 2x+y=9
- 13) 4 14) 4 15) 4
= x+y=0 x-y=2 x+2y=3
F
e 5p+4 Xx+2y=5 Xx=8—y
X = = — X —
O 164" 7 o) 18)
= 2x-3y=1 x=2y=5 S5x+3y=24
m
- 10 X 5 5+3x
= X+y= —y= =
- 19y 4777 200177 o1y 1Y
© x—y=4 x+y=-1 x+y=9




- Cnocob cno>xeHusa

[pyroii meTon peleHus: CHCTEMBI JIMHEWHBIX YPAaBHEHUH C JByMs IepeMeHHbIMHAl-
geMeTo] AJIre0panvecKoro CJI0KeHH.

IIpaBuio pemeHus: CUCTEMbl YPABHEHUM METOAOM CIIOKEHUS CIEAYIOLIEee:
1) npupaBHUBaHUE MoAyel k03(pPULIMEHTOB nepes OAHUM U3 HEN3BECTHBIX;

2) HaxXOXKJIEHUE OJJHOTO HEU3BECTHOIO MYTEM IOYJIEHHOIO CIOKEHUS WU BbIUUTAHUS
MOJTy4E€HHOTO YPaBHEHUS,

3) IOJICTAHOBKAa HAWAEHHOIO0 3HAYE€HHUS B OJHO W3 ypaBHCHI/Iﬁ JaHHOW CHUCTEMBI U
HaXO0KJACHHUEC BTOPOIro HCU3BCCTHOTIO.

Mpumep

x+y=5
4-npumep. Pemute cucreMy JTUHEHHBIX YpaBHEHUM .
x—y=1
[TockonbKy 31ech KOA(pPHUIMEHTH TIepel IEPEMEHHOH y B ypaBHEHUSIX X + y=5ux—y =1
SIBIISTIOTCSI POTHBOIOIOKHBIMH YHCIAMHU, CIIOKHM TH YPaBHEHHS B BUE CTONOIA,

x+ty=35
x—y=1
2x+0=06

[TomyuaeMm paBeHcTBO 2x = 6. OTCIOAA HAXOIUM X = 3.
Jlasiee BMECTO X MOACTABISIEM €r0 3HAUEHUE B ypaBHEHHE X + ) = 5 WK X — y = 1 MOXKHO
HalTH y = 2.

x+y=35 :
MOoyKHO TIPOBEPUTH, YTO TIapa uncel (3;2) ymoBIETBOPSET TaHHON CUCTEME 1
X—-y=
3+2=5
3-2=1
JIBa paBeHcTBa BepHbl. Ciieq0BaTeIbHO, PEIICHUEM JaHHON CUCTEMbI YPAaBHEHUH SIBIISIETCS
(3;2). )
o 3x+2y=11
S5-npumep. Pemnre cucreMy ypaBHEHHI 3 g
X—y=

IToumenHO BEIUTEM U3 MEPBOro ypaBHCHHUA CUCTEMBI BTOPOC.

3x+2y=11
3x— y=8
0+3y=3

W3 ypaBuenus 3y = 3naxoqum y = 1. [loncraBusiem y = 1 B3x + 2y = 1lumu 3x —y =8 u
Haxoaum x = 3. OtBet: (3; 1)

_ [4x+3y=10
6-npumep. Pemmre cucremy ypaBHeHUI
Sx—y=3

Ecmn BTOPOC YypaBHCHHC B ,HaHHOﬁ CHUCTCMC ypaBHeHI/Iﬁ YMHOXUTH Ha 3 ¥ HOWICHHO CJIOKHUTH
C IICPBBIM IIOJTYHYUM:

CMoOCOBbbl PEWEHWNA CMCTEM JTVHEWHBIX YPABHEHWI




6-TJTABA. CUCTEMbI TMHEMHbBIX YPABHEHW I

4x+3y=10 [4x+3y=10 4x+3y =10
= +
Sx—y=3|3 " [15x-3y=9 15x-3y=9

19x =19

Ortcrona nonyuyeHHOe 3Ha4eHHe X =1 nmojacTaBuM B ypaBHeHue 4 x + 3y = 10, To ecThb
4-1+3y=10
3y=10-4
3y=6
y=2
Ortser: (1; 2)

3x+5y=8
7-npumep. Pemnre cucreMy ypaBHEHUI
Sx—4y=1

Mpbl MO)keM YMHOXHTH IIEPBOE ypaBHEHUE B JJAaHHOW CHUCTEME ypaBHEHUH Ha 4, a BTOpoe
ypaBHEHUE Ha 5.

3x+5y =84 12x+20y =32
{5x—4y =15 = {25x—20y =5
[TouneHHO CKIaABIBAEM MOJTYYEHHBIE YPABHEHMUS.
[12x+20y =32
Ta5x—20y =5
37x=37

[TomyuyenHoe u3 paBeHCTBA 3HaueHHE X = | mojacTaBisieM B ypaBHeHue Sx — 4y = 1 Haxoqum
vy = 1. Takum 00pa3oM, pelrIeHneM JaHHOH CUCTeMbI ypaBHeHUH Oyner x =1 uy = 1.
Otser: (1; 1)

8-npumep. Ecru Touku A(— 1;4) u B(1;2) npunaiexar rpadpuky GyHKmuu = y = kx + b, T0
HAWTH 3HaYeHUs k U D.

[To ycnosuro nmpumepa, Touku A(— 1;4) u B(1;2) npunaanexar rpadpuky Gyakmum y = kx + b,

4=-1-k+b
{2 Ckih TO €CTh HY’KHO HalTH 3Hau€HUs k U b, yIOBIETBOPSIOIINE CUCTEME
YPaBHEHUM.
c _|4=-1k+b —-1-k+b=4

HCTEMY YpaBHEHUU y1k4h 3aIMIIEM B BUJIE L kabo?

Teneps pemnM ee METOAOM alreOpanuecKkoro CIOKEHHUS.
—k+b=4
+
k+b=2
2b=06

HaiinenHoe U3 oMy4eHHOTO paBEeHCTBA 3HaUeHHE b = 3 MMOJCTaBUM B ypaBHEeHUe k + b =2 tu
HaxomuM k=—1. OtBeT: k=—1ub=3



YNPAXHEHWNA

1. Pemmre cucTeMy JTMHEHHBIX YPaBHEHHIA.

x+y=2 x+2y=0 x-3y=2
net R Hy
x—y=0 x—-2y=2 x+3y=8
x—y=1 x+6y=15 6 -x+6y=7
) 2x+y=5 ) x—6y=-1 x—4y=-5
S5x+y=40 2x+y=11 x—y=12
7P 8) d 9y 77
10x—y=-10 2x—-6y=-1 2x+y =30
3x+y=12 x—y=14 Sx+6y=17
10 4 1) 7 ) d
2x+y=7 -x+5y=10 10x—-6y=-2

2. Pemute cucTeMy ypaBHEHHI

x+y=7 3x-2y=11 3 2x+4y =14 4 Tx+2y=10
) 3x—y=13 3x—y=10 3x-4y=1 Tx+3y=8

3. PemuTte cucTeMy JUHEHHBIX YPaBHEHH.

4x+3y=14 5 3x+4y=11 3 x+2y=5 4 2x-Ty=-1
Sx—y=8 2x+y=9 ) 8x—-3y=21 ) x=5y=-2

4. Pewurte cucteMy JTHHEHHBIX YPaBHCHHIA.

3x+4y =10 5 Sx+6y=-2 8x—-Ty=6 4 12x-9y =12
4x+5y =13 3x—4y =18 6x—-11y=16 8x+13y =8

5.  Touku 4 u B npunayiexar rpapuky GyHkuuu y = kx + b. Haiinure 3Hauenuss ku b .
1) A(2; 3) va B(4; 5) 2) A(-1; 6) va B(0; 3)
3) A(2; 0) va B(0; 8) 4) A(3; 26) va B(-5; 10)
6. OrtBeTbTE Ha BOIPOCHI.
1) {3x —2y=8 Bmecto A 3anmmuTe Takoe JMHEHHOE ypaBHEHHE, 4TOOBI cHCTeMa

A

ypaBHCHI/Iﬁ nmeia CIMHCTBCHHOC PCHICHUC.

2)

8x+y=5
{ BmecTo A 3anumuTe Takoe JTWHEHHOE ypaBHEHHE, YTOOBI cHCTeMa

ypaBHEHHI uMena 0ECKOHEUHO MHOTO peIIeHU.

CMoOCOBbbl PEWEHWNA CMCTEM JTVHEWHBIX YPABHEHWI



6-TJTABA. CUCTEMbI TMHEMHbBIX YPABHEHW I

10.

11.

I'padmueckrm crocoboMm cenarh BHIBOJ O CYIIECTBOBAHUH PELICHHUS CUCTEMBI

ypaBHEHUU

3 y=5-x
y=2x+2

=2x-1
2) {y *
y=—x—-4

y=2x-7
2y+3x=0

Pemmth CUCTCMY JIMHECHHBIX ypaBHeHI/Iﬁ MCTOAOM IIOACTAHOBKH

B I15x—4y =8
y=1+3x

4x-9y =3
2|
x=6-3y

3 3x-y=-5
—Sx+2y=13

Pemuth cucteMy IMHEHHBIX ypaBHEHUH METOJIOM alire0pandeckoro CIOKeHHUS.

x+y=45
x—y=13

x+y=49
2)
—x+y=17

Pemvite cucreMy TMHEMHBIX YpaBHEHUH.

+y=45
1) {x 4
x—y=13

=25
N
y=8-1,5x

x+2y=5
7)
2x+4y=-3

x+y=35
10)
y=2x+2

4x-9y=3
13)
x+3y=6

—x+2y=4
16)
Tx—-3y=S5

+y=0
2){" Y
x—y=11

5 Sx-3y=-8
x+12y =11

) 2x+11y =15
10x-11y=9

—3y—4
1) {x 4
y=x+1

5x=2y=0
14)
3x+2y=16

17 3x+2y=-27
—Sx+2y=13

3 3x+2y=-27
—Sx+2y=13

y=x+I
3)
Sx+2y=16

6 3x-4y =5
2x+3y=7

9) 3y-2x=0
y=-3x+11

y=2x-17
12)
2y+3x=0

3x—y=-5
15)
—Sx+2y=1

3x-2y=064
3x+7y=-8

HaiinuTe pemenue cucteMbl ypaBHEHHH yIOOHBIM IS BaC CIIOCOOOM.

{5x—2y=0

3x+2y-16=0

+y=0
2){x 4
x—y=11

x+2y-5=0
2x+4y+3=0



PELLEHWE 3AAAY C
MCNOJIb3OBAHUNEM CUCTEMDI
JIMHENHbIX YPABHEHW

1.

2.

Cymma nByx uncen paBHa 50, a ux pazHocts 16. Haiiqure 3tn uncna.

CocTaBbTe CHCTEMY ypaBHEHHIA, BOCIIOJIB30BABIINCEH JIBYMS g_x a_ ﬁ =1
BECAMU U HAWIUTE HEU3BECTHBIE ) Vs

CymMa ByX 4mceln paBHa 16. YIBOGHHOE 3Ha4e€HHE OTHOTO M3 YKceN Ha 7 Oojblie, 4eM
yTpOeHHOE 3HaueHue apyroro. Haiinure atu uncna.

Conuxabony 3armnaruia 1600 cym 3a 3 Tetpaau u 2 kapannama. Jlypaona 3amiaruia 1100
cyM 3a 2 terpanu u 2 kapannama. OnpenenuTh eHy TeTPaan U KapaHamia.

Cymma nByx uncen paBHa 50, aux pasHocts 16. Haiinure 311 yncna.

CocraBbTe CHCTEMY YpaBHEHMi, BOCIOJIb30BAaBIIUCh JBYMS BECaMU U HaWauTe

HCEHU3BCCTHBIC
g =X, ﬁ =) f=1

42 yueHUWKa OTHPABUIUCH B MyTemiecTBUe Ha 8 noakax. OHU JTOJKU YEeThIPEXMECTHEIE,
JIpyTHe mecTuMecTHbIe. Eciu Bce MecTa B JTI0AKaX 3aHAThI, CKOJIBKO 4-MECTHBIX U CKOJIBKO
6-MeCTHBIX?

[IpuGaBiieHne BTOPOro yucia K AByM MATHIM NEPBOTO paBHO 26, a NpuOaBIeHUE IEPBOTO
4yHClla K JBYM ISATBIM BTOPOro paBHoO 23. Haiinure 311 yncna.

Ha ¢epme ectb Kypsl 1 kponuku. CKoJIbKO OyIeT Kyp ¥ KpOJIUKOB, eciiu y HUX 310 roios
u 880 Hor?

PEWEHWE 3AAAY C MCNONb30OBAHWMEM CUCTEMbI NMHEMHBLIX YPABHEH W
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

B cytku Ha 12 nomazneit u 19 xopoB Beinensercs 189 kg xopma. Ecnu uzBectHo, uto 3
kopoBaM jaaroT Ha 1 kg kopma Oosbiie, yem 2 JomaasM, TO CKOJIbKO kg kopMa gaetcs
Ka)X10 JIOIIau U KaKJI0M KOPOBE B JIEHb?

CymmMma mudp aBy3HauHoro ymucna paBHa 16. Ecnu ero nudpbl moMeHATh MECTaMH, €ro
3HaYeHHE yBennuuBaeTcs Ha 18. Haiinure 310 ABy3HA4YHOE YUCIIO.

CxopocTth Karepa no teuenuto 28 km/h, nporus teuenus 22 km/h. Haiinure ckopocTb
KaTepa B CTOSYEH BOJIE U CKOPOCTh T€UEHUSI.

Cymma AByX HaTypajbHBIX uncen paBHa 53. Ilpu neneHun omHOro M3 HUX Ha APYroe
4acTHOE OT JAEJIEHUS paBeHO 3, a ocTaTok paseH 1. Haiinure 3Tn yncna.

Cpennee apudmeTrdeckoe ABYX HaTypaJIbHBIX YUce paBHO 24. OUH U3 HUX COCTABIISIET
20% ot npyroro. Haiiaure 3Tu uncna.

Paccrosinue mMexxay ByMsi ropoaaMu coctaBiseT 564 km. J[Ba moe3na oTnpaBuiInch Ha
BCTpEUy APYT Apyra U BCTPETWINCH Yepe3 6 yacoB. Haliiure cCKopocTh KakJ0ro noessa,
€CJIM CKOpOCTh otHOTO M3 HUX Ha 10 km/h Gonbiie ckopocTu apyroro.

[Tepumetp npsimoyrosibHHKA paBeH 48 cm. Eciin ojHy 13 €ro CTOpOH YBEJIMYUTH B 2 pasa,
a BTOPYIO YMEHBIIUTh Ha 6 cm, MEPUMETP MOJYyUHUBIIErOCs MPsIMOYrojbHUKa Oyner 64
cm. Haitnure cTopoHBI NpsIMOYTOJIBHHKA.

ITo nany mMactep ¥ moaMacTepbe JOJKHBI OBIIIM 32 OUH JIeHb U3TOTOBUTH 05 CTYJIbEB.
Macrep ysennuwmi miad Ha 20%, a moamacrepbe ymMeHbIINI €ro Ha 20%, M3roTOoBUB
BMecTe 70 cTyinbeB 3a 01MH JeHb. CKOJIBKO CTYJbEB 10 MJIaHy JOJKEH U3TOTOBUTH KA IbIi
U3 HUX?

Bcero 6bu10 cmemano 10 autpoB Bonsl ¢ Temmneparypoit 30°C u 70°C s nmomyyeHHs
BOJbI ¢ Temneparypoi 42°C. CKoIbKO JTUTPOB KaX10r0?

Bcero y Azuzoeka 6su10 100 cym kymropamu HomuHaiaoM 5 cym u 10 cym. Eciii 5 cymoBbIx
Kymiop Ha 5 Gonbiie, yeM 10 CyMOBBIX KyIIOp, TOra Kakas cyMMa Oblia y Asuzbeka
HOMUJTAJIOM TI0 5 cym?

[Tepen moxomom B ropbl YYCHUKH B3sUTH ¢ COOO0M ABYX- U TpeXMeCTHbIe nanaTku. Eciu B
ropax 10 manarkax pacnojoXuiaoch 26 yUEeHUKOB, TO CKOJIbKO YUEHHKOB B TPEXMECTHBIX
najarkax?

OpHa cTOpoHa MPAMOYTOJIbHUKA Ha 4 cm JJMHHEee Opyroil cropoHsl. Eciau MeHblIyio
CTOPOHY YBEJUYUTH B 2 pa3a, IEpUMETP MOTyUUBIIETrOCs NpsIMOyTroibHHUKa Oyzier 56 cm.
Haitgute cTOpoHBI JAHHOTO MPSAMOYTOJIbHHUKA.



' PABOTA C
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KOMBINATORIKANING
ASOSIY QOIDALARI

Mpumep

1-npumep. U3 noma a0 mkosel BeayT TpH aoporu.. Jmuna 1-i moporu 1 km 200 m, 2-i
noporu 2 km 50 m, 3-it moporu 1 km 800 m. ITo kako¥i qopore Bbl ObI MOIUIA B IIKOJTY?

KoneuHo, ecnu XoquTh B HIKOJYy — OCHOBHAs 3aJa4a, TO IyTh 10 1-0if 1opore —
ay4dmnii. [Toromy 4TO ydinnii myTh — 3TO CaMblid KOPOTKUM ITYTh.

Ecnu Bce myTH, KOTOpbIe Mbl JJOJKHBI BBIOPATh, HAXOASTCS Ha OIMHAKOBOM
pacCTOSHUM, HE UMEET 3HAYEHUs, KAKOH MyTh Mbl BbIOEpEM.

. 3anomMHwuTe!

Kom0unaropuka 3T0 pa3aen MaTeMaTUKH, B KOTOPOM HU3y4YalOTCs CIIOCOOBI BEIOOpa 1
pa3MelIeHus 3JIEMEHTOB HEKOTOPOT0 MHOXKECTBA HA OCHOBAHUHU OTIPECIICHHBIX YCIOBUH.

JKu3Hp yenoBeKa CBs3aHA ¢ TEXHHKON U IIPOU3BOLACTBOM. OOBIYHO MBI 06pau1aeM
BHUMAHHUC Ha TO, IIOJIC3HA JIM BBIINIOJHACMAs HaMH pa60Ta NN HCT. HOBTOMy Ba’>XHO
3apaHeC 3HATh, 6yz[eT JIN BBIITOJIHACMAsA pa60Ta MOJIC3HOU WJIN BpeﬂHOﬁ, H606XO,I[I/IMO
HCKAaTh U aHAJIM3UPOBATH HECKOJILKO CII0CcO0O0B €€ BBIIOJIHCHHUS.

Kombunaroprka — 3T0 mojc4eT KOMOMHAIIMI KOHEYHOTO YHCia IAHHBIX 0OBEKTOB
IIpH COOJTFIOICHUY TOTO HITA HHOTO YCJIOBHS.

Mpumep

2-npumep. B nepBoii kop3uHe 12 0MHAKOBBIX IIAPOB, a BO BTOPOM kop3uHe 11 To4HO
TakuX ke MapoB. CKOIbKUMH CIOCOOaMU MOXKHO BBIOpATh OMH AP U3 KOP3UH?

Ecmm nam HYXHO OOCTATh OWH IIap U3 HepBOﬁ KOP3WHBI, Mbl MOKEM CACJIATh 9TO 12
pa3InuYHbIMU CHOCO6aMI/I, €CJIM HaM HY’KHO JOCTAaTh €Tr0 U3 BTOpOI71 KOP3UHBI, Mbl MOKEM
CICIaTb 3TO 11 cnocobamu. Tak kak He UMeeT 3HA4YCHUS, U3 KaKou KOP3UHBI MbI TOCTAHEM
OJUH 1Iap, TO €ro MOXHO JOCTAThb

12+ 11 =23

7-TTTABA. PABOTA C AAHHbBIM M

criocodamu.




- MpaBuno cnoxeHusa

YNPAXHEHWNA

1.

MOMAPHO PA3JIOKUTh 4 11apa pa3HbIX IBETOB? .( /u’.
W o® 00

MpsI pasMeniaeM IMOMApPHO IHapbl YeThIpeX
I[BETOB TaKUM 00pa3oMm, 4TOObI HE OBLIO JABYX

OJZIMHAKOBBIX I[BETOB. ( fﬂ\’]’.
Urak: 4 +2=6 IF 4

Eciu o0bekt A MOXXHO BbIOpaTh n crnoco0amu, a o0beKT B MokHO BbIOparh m

croco6amu, To 00beKT A Ui B MoxHO BbIOpaTh 1 + m criocobaMu.

PO

3-npumep. CKOIBKUMH CITIOCOOAMH MOKHO Q Q

O
O

]

veee® U
o0Ve® U
VOO0 VOO
DVe® VOO0

B xop3une 4 rpanara, 5 rpym u 6 516510k, CKOJIBKUMHU CIIOCOOaMU MO>KHO BBIOpAaTh OJIMH
(OPYKT U3 KOP3UHBI?

B xop3une Tpu Buga GpykToB: 4 s65m0ka, 5 rpym u 7 anenbcuHOB. CKOIBKUMH CIIOCO0aMU
MOHO BBIOpaTh OJUH (PPYKT U3 KOP3UHBI?

B ognom kiacce 15 nesouek u 20 ManpunkoB. CKOJIBKO YUEHHUKOB B 3TOM Kiacce?

B onnoit mikoine 15 kiaccoB 1o 30 y4eHUKOB B Kak10M. CKOJIBKO BCETO YYEHUKOB B ATOM
mIKone?

Bcero B xonTeiiHepe 15 yepHbIX 1 O6embIX mapoB. CKOIBKUMHU CIIOCO0aMU MOXKHO J10CTaTh
U3 KOHTEHHEepa TOJIBKO OJIUH Iap?

B rpynme A 15 nereit, a B rpynne B 20. Ckonbkumu crioco6aMmu MOKHO BBIOpATh OIHOTO
pebenka u3 rpynm?

B onnoit kop3une 20 1650k, a B Apyroii 13. CKoIbKMMHU CITIOCOOaMHU MOXKHO BBIOpATh OJTHO
sI0JIOKO U3 KOP3UH?

CKOJIBKO JIBy3HAYHBIX YHCE MOKHO COCTaBUTh U3 uucen 1, 2, 3,4 u 5, He noBropsist ux?

B xiacce 12 mansunkoB u 16 neBodek. CKOJBKUMH CIIOCOOAMH MOXKHO BBIOpATh Iapy,
COCTOSIIILYIO U3 OJTHOTO MaJbYMKa U OJTHOM J€BOUKU?

KOMBINATORIKANING ASOSIY QOIDALARI



Mpnumep

4-npumep. Ecnmu y Bac ecth 2 rajictyka, 2 pyOamku u 3 OpIOK, o Jashil
CKOJIBKO Pa3JIMYHBIX CIIOCOOOB OJICTHCS UCTIONB3YsI TF000E COUYeTaHHUE ~.

Yashil

3TUX Bellei?

Bo-niepBrIxX, naBaiiTe MOCMOTPUM, KaK 2 pyOaIlKi COUETArOTCS
¢ 2 rancrykamu. O4eBUAHO, Bbl MOXKETE€ HOCUTh MX 4 pa3HbIMHU
crioco0amu.

Tenepp MbI ofOupaeM 3 Oprok K 4 pa3HbIM Hapsgam. Takum
o0pa3oM Bcero 12 pa3nuaHbIX HAPSIOB.

Wtax, MOXXHO 071eThbCsi12 pa3sHBIMH CLIOCOOaMHU.

. MpaBnno ymHoxxeHUsA

Ecnu s1emMeHT A MOXHO BBIOpaTh CHauaia n crocodami, a 3aTeM 3IeMEeHT B MoxHO
BbIOpaTh m criocoGamu, To napy A u B moxHo BeIOpaTh 7 * m

Mpumep

S5-npumep. Canumy TIpeUIOKIIN Ha BRIOOp ramMOyprep, MHIIIY, XOT-I0T, apOy3HBIH COK U
anenpCUHOBBIN coK. Kakne koMOMHAIMKM OH MOXKET TTOTIPOOOBaTh?
Ecte 3 Bapuanta enpl u 2 Hanutka. [lepeMHOXkaem ux,
4TOOBI HAWTH KOMOWHAIINN:
3-2=6.
Takum o6pazom, CanuMm MOXeT mompoOoBaTh 6
KOMOWHAITUH, NCIIOB3YsI MPABUIIO TIOACUYETA 71 * M

YNPAXHEHWA

1. CxompkuMu criocobdamMu AJIHMIED MOXET BBIOparh
MyTh OT JJOMa JIO IIKOJIBI U OT HIKOJIBI IO TOPTOBOTO
nentpa?

2. CkouapKuMH criocobamu J[)KaMIIKI MOKET TIPOUTH OT
cBoero aoma a0 (pabpuku?

7-TTTABA. PABOTA C AAHHbBIM M




10.

11.

12.

13.

14.

15.

Cxonpkumu crmocobamu AOynia MOXKET
BBIOpATh OpOTY, 4TOOBI M0OpaThCcs OT
CBOETO JiOMa 0 Topoja W OT ropoaa a0
babpuku?

Ectp nBa cnoco6a nobOparscst u3 ropona A B ropox B. Tpu moporu Benyt u3 ropoga B B
ropoxa C. CKOIBKUMU cI0cO0aMu MOKHO ToOparbest u3 ropoaa A B ropox C?

Ha nonnoce nexar 5 51610k u 6 Tpyir. CKONTBKUMH Pa3TUYHBIMU CIIOCOOAMU MBI MOXKEM
BBIOpaThC J1BA pa3NUYHBIX PpPYyKTa ¢ mogHOCa ?

B marasune npogaetcst 5 BUI0OB yaliek, 3 Buaa Onronen U 4 Bua YaiiHBIX JIOKEK.

a) CKOJIbKUMU CITOCOOAMH MOYKHO KYTHUTh Tapy U3 YaIlky U Omroamna?

b) CkombkuMHU crioco0aMu MOKHO KYTTUTh TPOMKY M3 YaIlIKH, OO/ U YaHHOM JIOKKHU?
¢) CKoIbKUMU CIOCOOaMH MOXKHO KYTIUTh Napy U3 JABYX Pa3iIHYHbIX TOCY?

B marasune ects 6 kg 516110k, 5 kg Bunorpana u 4 kg rpymr. CKOIBKUMH CIIOCOOaMHU MOXKHO
BbIOpath 1o 1 kg xaxmoro u3 Hux Ha 3 kg ¢ppykToB?

Ectp 4 passbix crmocoba goOparbest U3 ropoga A B ropoa B m 5 pasHbIx crocoOoB
nobpatkcst u3 ropoaa B B ropon C. CkobKUMHU CITOCOOAMU MOYKHO J0OpaThCs U3 ropojia
A B ropon C, ecniu myTh IpoeeT uepe3 ropoa B?

CKOJBKUMH CIIOCO0aMH MOJKHO BBIOpATh CTApOCTYy M €ro 3aMECTUTElNs B Kiacce u3 12
4eJI0BeK?

CKOITbKO cTIOCO00B PK3aMEHAIIMOHHBIX OTBETOB (CIaHO, HE CAAHO) MOXKET OBITH B KJ1acce
u3 12 yenosek?

N3 TI'ypnana B YpreHu MoxHO aoOpaTbcs 3 BUAaMU TpPaHCIOpPTa: aBTOOYC, TaKCH,
MOTOLMKJI. M3 YpreHda B TamKeHT MOXKHO J00paTbcst 4 BUAAMU TPAHCIIOPTA: CaMOJIET,

noe3s 1, aBTo0yc, Takcu. CKOJIBKMMH CITIOCO0aMU MOKHO J100patbest u3 ['ypriana B TamrkeHT?

Nmeercs 3 xypuipbl, 4 yTku u 2 rycsi. Beibepute Tpex nTui Tak, 4ToObl Cpean HUX ObLIH
KypHIla, yTKa U rycb. CKoIbKo OyeT TaKuX BapHaHTOB?

CKOJIBKO pa3iIMyHbIX Map MOXKHO COCTaBUTb, B35B OMH U3 YETHIPEX Pa3HbIX OOITOB U Tpex
pa3HbIX raex?

CKONBKO pa3IMuHbIX Map MOXKHO cOCcTaBUTH U3 40 paznuyuHbIX 001TOB U 13 paznnyHbIX raek?

CKOJIBKUMU CTIOCOOaMHU MOXKHO BBIOpATh OJHY TJIACHYIO U OJTHY COTVIACHYIO M3 OYKB CJIOBa
«KOMBUHAT»?

KOMBINATORIKANING ASOSIY QOIDALARI



7-TTTABA. PABOTA C AAHHbBIM M

BAAbl KOMBUHATOPHbBIX 3A4A4

. MepecTtaHoBKM

B KOM6I/IHaTOpI/IKe BCEIrAa BLIIIOJIHAIOTCA OIlCpali Hald 3JICMCHTAMU MHOXKCCTBA. Hwxe
MIpUBEICH IprMep. B HeM JJaHO MHOKECTBO U3 3 OBOIIEH. DJIEMEHTHI MHOXKECTBA {pera,
MOPKOBb, OaKjIaxaH| MOXHO 0003HA4YUTh {a, d,, d,}

sid
ieb b

be7 bis

2

BbI MOXKeTe yBHIETh, CKOIBKUMHU Pa3IMYHBIMU CIIOCOOAMH MOXKHO OPTaHH30BaTh MX
pamelieHne, UCIojb3ysl BCEe 3aJaHHbIe dIIeMEHTHL. [IpoHymMepyem oBomy Uit ynoOcTBa.
Pena - 1, MOpKoBb - 2, OakiaxaHsl - 3.

Torma MoXxHO OyZeT 3aMEHHUTH YKa3aHHYIO BBIIIE 3a/1a4y KOMOMHATOPUKH Ha H3BECTHYIO
BCEM HaM 3aJ1aqy 00pa3oBaHus yucel. To €CTh CKOIBKO YHCENT MOYKHO COCTaBUTh U3 (P
1,2,3?

Camplii IpoCTOii CTIOCO0 PEIINTH 33a]a41 TI0 KOMOMHATOPHKE — 3aIHCaTh BCE PEIICHHS
OJTHO 32 IPyTUM. YI00HEe 3TO JIeaTh B TAOIUIHOHN Gopme.

123 132 213
231 312 321

DTOT TUT 3a7]a4¥ HA3bIBACTCS 3a/1a49a pa3MeIieHus (PacroIoKeHUE UITH TIEPECTAHOBKH )
B KOMOMHaropuke. B aToM, kak BUIUTE, IPUHUMAIOT YYaCTHE BCE AIEMEHTHI, M, MEHSS UX
MeCTaMH, ONPEENAIoTCs MyTH pelieHus 3a1a4un. Takoe ynopsiioueHue (pacroyiokeHue)
HAa3bIBAETCS IEPECTAHOBKOM.

KonuuecTBo nepecTanoBOK U3 71 DJIEMEHTOB PaBHO P = n! v unTaercs
KaK «3H (pakTopuam.
nl=1-2-3-4-.....-n

0! ompenernen u ero 3HaueHue pasHo 0! = 1, Tak kak nepectaHoBkH () HIEMEHTOB CHOBA JAIOT
0. [TosTomy

0!'=1.




0'=1 I'=1

21=1-2=2 31=1-2-3=6
41=1-2-3-4=24 S!1=1-2-3-4-5=120
6!=1-2-3-4-5-6=720 N=1-2-3-4-5-6-7=5040

81=1-2-3-4-5-6-7-8=40320
99=1-2-3-4-5-6-7-8-9=362880
100=1-2-3-4-5-6-7-8-9-10=3628800

Ocnoenoe ceoiicmeo pakmopuana:
(n+D=m+1) n!
Hampumep: G+DI=G+1)-5!

Tak xe BepHoO: 6!=(1-2-3-4-5)-6=720
[Toncuutas 3Hauenue: (1-2-3-4-5)=5!=120

Mpumep
1-npumep. CKOIBKMMHU CITIOCOOAMU MOXKHO Pa3MECTUTh 5 YUEHUKOB Ha 5 CTYJIbX?

P,=5!=1-2-3-4-5=120.

2-npumep. CKOTBKUMH CIIOCO0AMH MOXKHO Pa3MeCTUTh 6 Pa3IMYHBIX MHUCEM B 6 KOHBEPTOB?

P,=6!=1-2-3-4-5-6=720.

3-npumep. CKOIBKUMHU CIOCOOAMH MOXKHO pa3faTh 4 pa3iuyHbIX KHUTU 4 1eTsIM?

P=4!=1-2-3-4=24

4-npumep. CKOIBKUMH CIIOCOOAMH MOXKHO PAaCCTaBUTh B Psiji KpAaCHBIE, UEPHbIE, CHHUE U
3eJIEHbIE Iapbl?

Ha nmepBoe MecTo MOXKHO TTOCTaBHUTh JIFO00H M3 YeThIpeX MapoB. Bl MOXKeTe MOCTaBUTh
0001 U3 OCTABIINXCS TPEX IMIAPOB HA BTOPOE MECTO, JTFOOOM U3 IBYX OCTABIIHMXCS IIApOB Ha
TPEThE MECTO U, HAKOHEII, CAMBIN MOCIEIHUN Iap Ha ocieaHee mecto: 4 -3 -2 - 1 =41 =24,

S-npumep. CKOIBKO TPEX3HAYHBIX YUCEN MOXHO COCTaBUTH U3 uudp 1, 2, 3, xaxgoe u3
KOTOPBIX BCTPEYAETCs] POBHO OJIUH pa3?

CHauaJyia MOKHO BBIOpaTh Jit000e 13 Tpex nudp. JIrodoe u3 AByX ocTaBmIMXCS MUPP MOKHO
MOCTaBHUTh HA BTOPOE MECTO, a MOCIICTHEE YUCIIO Ha TPEThE MECTO.
Utoro: 3-2-1=23!=6uucen.

6-npumep. CKOIBKUMU CIOCOOAMU MOTYT CTOSITh B OU€pe/id 7 YUEHUKOB?

IlepBoe MecTo MOXET BBHIOpaTh JIOOOW M3 7 y4eHUKOB. BTOopoe MecTo MOXeET 3aHSTh
70001 U3 OCTABIIUXCS 6 YUCHUKOB, TPEThe JIF00O0 U3 OCTABIIMXCS 5 YUECHHUKOB , ..., TOJIBKO
OJIMH YEJIOBEK MOXKET OBITH HA MOCIETHEM MECTE.

HUroro: 7-6-5-4-3-2-1=7!=5040 cioco6oB.
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COYETAHMUE

Janbl 50510k 4 pasHbIXx 1BETOB. CKOJIBKO pazIMIHBIX
COYCTaHUI MOKHO COCTAaBUTh, B35B 2 TaKUX s1010Ka?

B sTOM cityuyae Mb1 MOkeM 6 é
OIIpEeIENUTh CIIEAYIOLIee i i

HTak, KOMM4ecTBO COYCTAHMUIA,
KOTOPBIE€ MBI UIIIEM, PABHO 6.

m!
Coueranus Haxonar o ¢opmyne ' = ——————,
m
n! (m—n)!

O0603HaUNM KOTMUECTBO 4 SI0JI0K (37IEMEHTOB) Kak m. Bo3bmeM couetanus 1o 2 3a n
Y TIOJICTABUM HX B (popmyty.
4! 1-2-3-4 12

TaKHM06pa30M,C§=2!_(4_2)! B B e R

Mpumep

7-npumep. CKOIBKO OTPE3KOB nosyuurcs, eciau Touku A, B, C, D u E nexar Ha onHoit
psiMOn?

A B CD E

[To mpuBeneHHOW BbIMe (GOpMyIe HAXOIUM KOJHMUECTBO OTPE3KOB, KOTOPBIE OYIyT
00pa3oBaHbI:

=10 ta.

510 1:2:3:4:5
2 — =
< 1-2-12-3

2
-3 -

8-npumep. CKOTBKHUMHU CIIOCOOAMHU MOXKHO BBIOpaTh CTapoOCTy, €T0 3aMECTUTENS U

é cekperaps B kiacce u3 30 yueHUKoB?

= HTak, kom4ecTBO 31eMeHToB m = 30;

% KonuuectBo rpymm n = 3.

< ! .29 .

= C,= 300 _ 28:29 30=28-29-5=4060.

) 327! 1-2-3

<

= YNPAXHEHWA

L0

. Boeruncnuts. (1 —5)

g 1. DS 2) 4! 3) 6! 4) 3!
<EE 5)4!+3! 6)5!—4! 7)5-4!-5! 8)6!-5-5!
~

9) 71— (61+51)-6  10)(7! —61): 51313




10.

11.

12.

13.

14.

15.

16.

)P, 2)P, 3)P, +P, 412-P,-P, 5)
41+ 5!+ 6! 5 Sl=41-3! ’
5T+ 41 ) A3 2
5145-5146- 6! 41-51+2 -6
34T 4417550 D54
Ce 2
1)C 2)C: 3) ¢ 4)=1 5) s
c C
6P p P
5 — | — .8
D 2242 3I01-9P, 445t

CKOJIBKO YeThIPEX3HAYHbIX YHCET MOKHO COCTaBUTh U3 tudp 1, 2, 3, 4, He noBropsis ux?
CKOIIbKO TPEX3HAYHBIX YUCEIT MOKHO COCTaBUTh U3 udp 1, 2, 3, 4, He noBTOpsis ux?
CKOIBKUMH CITOCOOAMU MOXKHO pa3iaTh 5 pa3HbIX KHUT JIEXKAIIUX Ha MOJIKE 5

y4eHHuKam?
CKOJIbKO TPEX3HAYHBIX YUCEN MOKHO cocTaBuTh U3 1udp 0, 2, 3, 4, He moBTOpsis ux?

CKOJIBKO MpsAMOYTOJIbHUKOB Ha pI/ICYHKC?

IIate YUCHUKOB XOTAT OOMCHSATHCS nogapkKamu.
Kakoe MuHMMAaIbHOE KOJINYECTBO mogapKoB

TpeOyeTcs Ui 3Toro mpouecca?

Axmaib, batsip, CoOup u JlaBpoH XOTsT

cdororpadupoBarbes B pall, AKMajb He X04eT CTosATh psijioM ¢ Cobupom, a [laBpoH
coramaercs c(hororpadupoBaTbes, TOJIBKO €CIIM OH OyAET CTOSITh PSIJIOM C AKMAaJIEM.
CKOJBKUMHU CITOCOOAMHU UX MOXKHO PACIOJIOKUTh TaK, YTOOBI BBIOIHSINCH 3TH
ycioBus?

B ¢yr6onpHOM copeBHOBaHUM MTpuHKUMalOT yuactre 10 komann. Eciu kaxkaast koMmaHaa
ChIIpajia ¢ Ipyroil KOMaH10M OJUH pa3, CKOJIBKO BCETO Urp ObLIO ChIrpaHO?

CkonbKuMH crioco6aMu 6 OTIIMYHUKOB U3 7 “A” Ki1acca MOTYT y4acTBOBAaTh B
onumnuaze o 6 npeameram? (Kaxxaplil ydeHUK JOJKEH y4yacTBOBATh TOJIBKO B OJTHOM

npeamerTe. )

B3atel 5 Touek, npuHaUIekKAIIKX NPAMOH a, U 1 Touka, He IPUHAUIe)KALIAsT EH.
CKOJIBKO pa3iIu4HbIX TPEYTOJBHUKOB MOKHO COCTABUTh € BEPIINHAMU B 3TUX TOYKAX?

Jlano 5 mapoB 5-Tu pa3HbIX 1BETOB. CKOJIBKO CYLIECTBYET Pa3IMYHbIX COUETAaHUN U3 2
TaKMX I1apoB?

0000
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17.

18.

19.

20.

21.

22.

23.

24,

25.

27.

28.

29.

29.

30.

31.

32.

CKONBKUMH CTTIOCOOAMHU MOYKHO Pa3MECTUTD 3 pa3IMYHbBIX MHChMa B 3 KOHBepTa?

Ha onHo# n3 napayiienbHbIX TPSIMBIX OTMETUIIN S TOYEK, a Ha Apyrold — 4 Touku. CKOJIBKO
Pa3IMYHBIX MPSIMOYTOIBHUKOB MOYKHO COCTaBUTh C BEPIIMHAMHU B 3TUX TOUYKaX?

CKONBKAMH CIIOCOOAMU MOTYT BBICTPOUTBHCS B PAIT 5 YICHUKOB?

V¥ Bac ectb nudpsol oT 1 10 9. CKONMBKO TPEX3HAYHBIX YHCET MOYKHO COCTABUTh M3 HUX, HE
MOBTOPSisE UPpbI?

bubnmuoTekapb npeIokui yueHUKY 4 KHUTH. CKOJBKHMH CIIOCOOAMHU YUCHHK MOXKET
BBIOpATh J1Ba U3 HUX?

Nmeercs 5 6enbix po3 1 6 KpacHBIX po3. CKOJBKHUMH CIIOCOOaMH MOXKHO COCTAaBUTH OYKET
n3 3 O6enbIX U 4 KpacHBIX po3?

Ha onmumruane mo marematuke Obu10 TipenioxkeHo 12 npumepoB. CKOJIBKUMH CIIOCOOaMH
MOXKHO BBIOpATh 5 U3 HUX?

CKONBKMMH CTIOCO0AMH MO OAHOMY MOXKHO pasziokuTh 10 paznuyHbIX netaneii B 4
SIIMKax?

CKOJTBKUMH CTIOCO0aMU MOKHO YCTAHOBUTBD 4 TIIMHBI, B3SITHIE JJISI 3aMEHBI aBTOMOOUIIBHOTO
Koseca?

CKOJIBKO YETHBIX TPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 1u(p 3, 4, 5, 6, HE MOBTOPSS
ux?

CKOJIbKO HEUETHBIX TPEX3HAYHBIX YHCENT MOYKHO COCTAaBUTh U3 TGP 3, 4, 5, 6, HE TTOBTOPSS
ux?

CKOJIBKO TpEeX3HAYHBIX YHUCEJ,KpaTHbIXa 4, MOXXHO COCTaBUTh W3 uucen 3, 4, 5, 6, He
MOBTOPSIA UX?

CKOJIBKO TpEeX3HAUYHBIX YUCE, ACISAIIMXCS Ha 5, MOXKHO COCTaBUTh U3 uncen 3, 4, 5, 6, He
MOBTOPSIA UX?

CKONbKUMH CTIOCOOaMU MOKHO BbIOpaTh 5 u3 36 uncen B urpe Croptiaoro?
CKONbKUMH CTTIOCOOaMU MOKHO BbIOpaTh 6 u3 36 uncen B urpe Croptiaoro?

B marasune mpogaercs 7 BUIOB pydek U 3 Buia kapanaamieil. CKOJIBKUMHU CIIOCOOaMu
MOXKHO BBIOpATh 2 pa3HbIe PYUKH U 2 pa3HbIX KapaHjamia?



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

CKOBKUMH CITIOCOOAMHU MOXHO paccaauTh 6 Pa3IMYHBIX IBETOYHBIX OTPOCTKOB B 3
ropukax mo 2?

CKONBKUMH CTIOCO0AMU MOXKHO pa3fenuTh 12 denoBek Ha 3 Opuraapl 1o 4 yenoBeka?

Bo Bpemst BcTpeun 11 denoBek oOMeHsuMCh pyKornokatueM. CKONMbKO pa3 OHU MOXKaIU
JIPYT APYTY pyKH?

AJBIUHUCT MOXET B300paThbcs Ha ropy MATHIO Pa3HBIMU MYTSAMH, @ CIYCTUTHCS —
yeTbIpbMsl. CKOIBKUMU CIIOCOOAMH aJTbIIUHUCT MOKET MOAHSATCS U CITyCTUTHCS C TOPBI?

Cxonbko cpenu 9-3HauHBIX 4YHcel, oOpa3zoBaHHBIX w3 1udp 1, 2, 3, ..., 9 0e3 ux
MOBTOPEHUS, TAKKX, B KOTOPBIX ITUGPHI 2 U 5 CTOST psaaoM ?

Jansl anementsl A, B, C:

a) CKOJIBKO TIEPECTOHOBOK MOYKHO CJIEJ1aTh, B35B 110 OJTHOMY JJIEMEHTY?
b) CkoJIbKO TIEPECTOHOBOK MO>KHO CJI€NIaTh, B3SIB 10 JBa dJieMeHTa?

¢) CKOJIBKO IEPECTOHOBOK MOKHO CJIeJIaTh, B3sB I10 TPH dJeMeHTa?

CKONBKUMH CTTIOCO0AMU MOYKHO PACTIPEISTUTh S 4eIOBeK Ha 5-Th paboTtax?
Jlaiino, llaxno, Jlona, l'o3ane u ['ynu pa3MecTuinuch Ha 5 MecTax:
a) CKOJILKMMH CTIOCO0aMU OHU MOTYT CECTh?

b) ckonpkumMu criocobamu Jlaitno u Jlona MoryT cuaeTh psiom?

CxonbKUMHU crocobamMu MOXHO pPacIojoXuTh Oprama, Mypana, A66aca, babypa,
Jxanmis, Kapuma, ato0s1 Dprama 1 Mypaa He HaXOAWIHCh PAIOM JIPYT € APYyTom?

CKOJIBKO CYIIIECTBYET YEThIPEX3HAUHBIX YHCEII C PAa3HBIMH LIU(paMu B 3aITUCH?
CKOJIBKO pa3IuYHBIX TPEX3HAYHBIX YUCEJT MOXKHO 3aIlMCaTh, UCTIONB3Ys UGpHI 2, 3, 4, 57

25 OTHOKITACCHUKOB PEIIUIIN Ha BBITYCKHOM Beuepe 00MeHsAThes poTorpadusmu. CKoIbKO
Bcero pororpaduii Hy>KHO 3aKa3arh?

CKOJIBKUMU CTIOCO0aMH MOYKHO pa3ziaTh 2 U3 7 MPOHYMEPOBAHHBIX IIapa JIBYM YUCHUKaM?

B MHOTOKBapTHpHOM JOME 3aMOK Ha JBEpH IMOIbE3/1a OTKpbIBaeTcs kogaoM. Kox — 3to
4-3na4y”oe uncio, cocrosiee u3 mudp 0 u 1 (urcma 0000 u 1111 He cuuTaroTCst KOJIOM).
KakoBo Han0OosbIIIee YHCII0 TOMBITOK OTKPHITH ABEPh MOABE3/A, €CIIU BbI 3a0BUTH KOA'?

Yemonan Jlazuza OTKphIBaE€TCS KOAOM. DTOT KOJI COCTOUT M3 TPEX Pa3HbIX IUDp, KaKaas
nudpa "e 6ompiie 3. Yucno 13 ve durypupyer B xozae. Ecnu Jlazu3 3abyneT kom, Kakoe
HanOoJIbIIIee KOJTUIESCTBO MOIBITOK y HETO Oy/eT, YTOOBI HAMTH KO/I?

CKOIIBKHMH CITOCO0aMU MOYKHO pasMeHsTh Kymopy B 1000 cym kymropamu B 100, 200, 500
cym?

B ¢yrbonpHOM copeBHOBaHMHM NpUHUMAIOT ydactue 18 komanna. Ilobenurenu
COpPEBHOBaHMsI OyIyT HAarpa)I€HbI 30JI0TBIMH, CEPEOPSIHBIMH ¥ OPOH30BBIMU MEIAJISIMH.
CKOJBKUMH CITOCOOAMU MOKHO PaCTIPEICIIUTh MEKIY KOMaHIaMH MeTajn?

BMABI KOMBUHATOPHBIX 3A LAY



7-TNTABA. PABOTA C AAHHbBIMI

CMNOCOBbI PELUEHA
KOMBUHATOPHbIX 3A4A4

1-npumep. Myxamman FOcyd xoueT mozaBTpaxars.
B nome ectp uail, xkode, Baduu, Oynouku, HmedyeHbe.
CKoJBKUMH CTIOCO0aMH OH MOYKET MPUTOTOBUTH 3aBTPAK,
COCTOSILIMIA U3 OJHOTO HAIIMTKA U OTHOM BBHIMEUKHU?

HCKOTOpI:Ie KOM6I/IHaTOpHBIe 3ala4y MOKHO PCIINTDL UCIIOJIB3YsS PA3JIMYHBIC CIICLIMAJIbHBIC
CXCMBI. Haan/IMep, T pa(l)I/I‘leCKI/IC, «ACPEBO BO3MOX(HOCTCﬁ)), TaOJIUYHEIC MCTOABI.

1. I'paduueckunii cmocod. Ilpocteie 3amauu
pelaroTcs MyTeM NePeYrCIIeHUs BO3MOXKHBIX CIIy4aes,
0€e3 coCcTaBIeHUS Pa3TUYHBIX TAOIHUIl U TUATPAMM.

2. «/lepeB0 BO3MOKHOCTEN». ITOT PUCYHOK MOXOXK Ha JIEPEBO.

3aBTpak

3. KomOuHaTopHble 3afayul TakkKe MOXKHO
pemars ¢ nomouipio Tabaui. B Tabnune
HaIISAHO MTOKa3aHbl Pe3yJIbTaThl TAKUX 3aJJaHUM.




Mpumep
2-npumep. Kakue TpexzHadHble YUcia MOKHO COCTaBUTh U3 mudp 0, 2, 4?

YyursiBasg, 4to 0 He MoOXXeT OBITh mepBOi HUDPOIN YMciIa, COCTABIsIEM AEPEBO
BO3MOXHOCTEM.

1-udpa

2-nucpa

3-nmdpa

WTak, MOKHO COCTABUTS uncia , 200, 202, 204, 220, 222, 224, 240, 242, 244, 400, 402, 404,
420, 422, 424, 440, 442, 444,

3-npumep. CKOJIBKO HEUETHBIX JIBY3HAUHBIX YHCEJ MOXKHO COCTaBUTh U3 Ludp uucen 1, 3,
4,6,7,8,9?
CocraBum Tabnuiyy. CneBa nepBblii cTon0el - nepBble UPPbl UICKOMBIX YHUCEN, BBEPXY
MIEPBOM DIy - BTOpbIe HU(PbI YUCEI.

OrtserT: 28.

4-npumep. Amnap6ek, Auépoex nu CanxapOek NpuMyT ydacTue B (pUHAIBHOM JTare
3abera Ha 100 M. Haiiaure Bo3MOKHBIE CIOCOOBI pacIpeiesieHHsl TPU30B.

Bapwuant 1: 1) Smap6ex, 2) Jnopbek, 3) CamxapOek.
2 papuant: 1) fAmnap6ek, 2) Canxap6ek, 3) nuépoexk.
3 Bapuanrt: 1) Camxkapbek, 2) SAmuapoek, 3) Juopoex.
Bapuant 4: 1) Camxap6ex, 2) nopoek, 3) Smuapoek.
Bapuant 5: 1) Inop6ek, 2) CamxapOek, 3) SAmHapOex.
Bapuanrt 6: 1) uop6ek, 2) AmnapOek, 3) CanxapoOexk.

CNOCOBbbl PEWWEHNA KOMBMHATOPHBIX 3AAAY



YNPAXHEHWNA

1. 1.1IkoNBbHUKH PENIMIN OTIIPABUTHCS B Iy TEIICCTBUE HA TOPHOE 03epo. [IepBbIii aTam myTH
MOXXHO COBEPIIUTH Ha moe3ze win aBro0yce. Bropoii atam — Ha Oaiinapkax, BeJIOCUIIEE
WM TEeKOM. TpeTui 3Tan myTH — IEIIKOM WJIM C TOMONIbI0 KaHAaTHOM noporu. Kakue
BO3MOKHBIE BApPHAHTHI MY TEIIECTBHUS €CTh Y IIKOJIbHBIX TYPUCTOB?

2. Mapauna, Hlupun, Jlona, Upoga, AuBap, Mypax u Dpraiml roTOBWIHCH K MPOBEICHUIO
pa3iHuKa HOBBIM roa. CKOJBKUMHU CIOCOOaMU MOXHO BBIOpATh U3 HUX OAHOI'O MaJIbYMKa
1 OJTHY JICBOYKY?

3. Xamuj Ha/IeBaeT B IIKOIY CEPYIO, CHHIOIO, 3€JICHYO WIH KJIETYaTYI0 pyOaIiky ¢ 4epHbIMU
OprOKaMHU WJIU JDKUHCAMHU M 00YBBIO UM KPOCCOBKAMH.
a) CkoJbKO JTHEW XaMua CMOXKET BBIJISAIETh TO-HOBOMY ?
0) CKOJIBKO JTHEH MPHU 3TOM OH Oy/IeT XOAUTh B KPOCCOBKAX?
B) CKoJIbKO JTHEH OH OyJeT XOAUTh B pyOallike B KJIETKY U JPKUHCAX?

4. 3anumwure Bce BO3MOXKHBIE BapUAHThI PACIIMCAHUS MSITH YPOKOB HA JIEHb U3 MPEIMETOB:
MaTeMaTuKa, PyCCKUM A3bIK, HCTOPUSA, aHIIMICKUH A3bIK U (PU3MKa, IPUYEM MaTeMaTHKa

JIOJKHA OBITH BTOPBIM YPOKOM.

5. Ckombkumu crioco6amMu MOXKHO Pa3MECTHTh 7 YEIOBEK Ha 7 MecTax?

)

6. CxonpkuMmu criocodamu Ymap, @aruma, Aunma u 3aiiHad MOTYT pa3ieiuTh BMecTe 12
KHUT?

7. Hwmeercs nBa cB0O0OHBIX MecTa. CKOJIBKAMHU CIIOCOOAMH MOXKHO TIEPECaTUTh JIBYX U3 TPEX
YeJI0OBEK Ha DTH MecTa?

8. WM3mudp 6, 2,4, 7,9 6bl1u 00pa30BaHbI S-3HAYHBIC YnciIa Oe3 X moBTOpeHus. CKOJIBKO
13 HUX 0e3 ocrarka aeisires Ha 2?
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10.

11.

12.

13.

14.

15.

16.

W3 mudp 6, 2, 4, 7, 9 Obutn 06pa3oBaHbl S-3HaYHBIC YyKcaa 0e3 uX moBTOpeHHs. CKOJIBKO
U3 HUX 0e3 ocrarka aeisarcsa Ha 47

CKOBKO TPEX3HAUYHBIX YHCET MOYKHO COCTaBUTH U3 mudp 4, 5, 0, 9, 8, He moBTOpSIs UX?

CKOJIBKO TPEYTroJIbHUKOB HAa PUCYHKaX?

VAVAVAVAN

Nmeetcst 2 kypulibl, 3 yTkH 1 4 Tycsi. Beibepurte Tpex MTHIl Tak, YTOOBI Cpey HUX OBLITH
KypHla, yTKa U rych. CKOIbKO OyAeT TaKuX BapUaHTOB?

CKOBKUMH CIIOCO0aMU MOXKHO pa3MeHsaTh Kymiopy B 1000 cym kymtopamu o 50, 100,
200, 500 cym?

W

i

BWP MWHT |

‘CYM

1000 Ginmnennn
. 1000

Efaoooean

CKOJIBKO YETHIPEX3HAYHBIX YHCENI MOKHO COCTaBUTh u3 mudp 1, 2, 3,4, 5, 6, 7, 8, ecinun
1 (pbI TOBTOPSIFOTCS?

Homepa aBToOyCcHBIX OMIIETOB MPEACTABISIOT cO00H mecTu3Haunbie mudpsr ot 000001 1o
999999:

a) CKOJbKO OMJIETOB CONEpIKaT UMEIOT BCE HEUETHBIC TU(PHI?

b) Ckonpko OMIIETOB HE COMEPKAaT HEUETHBIX UpP?

¢) KakoBo konnuecTBo OMIETOB CO CiIy4allHBIMU JABYMs COCETHUMU LMppamu?
d) Cxonpko OUIIETOB € pa3HBIMH HOMEpaMu?

¢) CKoJIbKO OMIJIETOB cozepikaT OMHAKOBBIE TTaphl udp?

f) Cxonpko OWIIETOB coiep kaT Kak MUHUMYM OJIMHY HEYCTHYIO U Py ?

g) B ckonpkux 6unerax yyactBopaia uugpa 7?

h) Ckonbko 6uneroB 6e3 uudp7 u 07

1) KakoBo kommuecTBO OWIIETOB, B KOTOpBIX ydyacTBoBaia Iudppa 7, a mudppa 0 He
ydacTBoBaia?

B rpynne typuctoB 28 yenoBek roBOpST MO-aHIIMICKHU, 13 yenoBek - mo-(hpaHIly3cKH,
10 yenoBek - MO-HEMELKH, 8 YEIOBEK - MO-aHMIIMHCKU U MO-(PAHIy3CKH, 5 YEIOBeK -
no-(hpaHIly3CKU U MO-HEMEIKH, 6 YeTIOBEK - MMO-aHIIUICKU U MO-HEMEIKU U 2 4YeJoBeKa
- TI0 BCeM TpeM si3blkaM. 41 4emoBeK He 3HAeT HU OJHOTO M3 TPEX BBIIICTIEPEUNCICHHBIX
sI3bIKOB. HaiinuTe ob1iee KoJIM4ecTBO TYPUCTOB

CNOCOBbbl PEWEHNA KOMBMHATOPHBIX 3AAAY



MOBTOPEHWE

[MOBTOPEHWE

UNC/IOBbIE BbIPAXKEHUA

1. Brimmonnurte neicTBus
1) (48 —19)—(25-21)
3) (28+34) — 53 + 41
5) (40 —-49) — (-59 - 63)
2. Brruwuciure.
1) (-1,6) - (2,8:(-0,7) - (-7,2) : 1,8)
3) -18—6:(-3)+2-6
5) 0,65 - (-0,35) - (-0,47) — 0,106925

3. Haiigure 3HauCHUE BBIPAKCHHUSI.

2) (56 — 73) — (48 — 94)
4) (—19 + 13) + (72 + 89)
6) (-2,1 +3,8) — (4,1 - 7.2)

2)2,6 - (-2,5) — (-3,8) : (19) — 1,7:(-0,17)
4)27:(=9) — (-3) - (-0,03) + 6 : (0,06) + 3

12 13 1 1
1)(64,2-72+17,8-13,04):3 Ik 2)22—9 -0,77-3,33 - 1,7+ 3 = 2—2
4. 3amomHuTe TabIHILY
1 2
-10 5 0 -1,2 -2,5 1,1 -—— —
a 2 2 b 3 3
a2
g
(-a)’
(—a)’
5. Berumcnure.
3 -0,6+1,9-6,5 ’) -8,3+5,4-9,7 3) -9,6+1,8-4,1
1,L1-4,7-1,6 -9,5+42-173 -4,1+158-4,4
4) 2,8—19,7+8.,5 5)l—2+3—4—l-5—6+~-'+99—100
79-134-29 1-3+5-7+9-11+--+97-99

6. Bruucaure.

SI1 . 693\ /511 . 693\, 12+13+14
1)( 7T ) (73 77 )+ 0,39

5,(231) + 3,(04) + 7,(101 7,(301) — 3,(45) + 9,(110)

2022 £2022

)G a0 508 7.0 222 I 5501 a@s) + s a10) 2
4 128:289 4318 ) 256 289 + 636

127 289 + 607 127289 + 607
) 2:17 7619+ 3.48 705769 1.28

3.17-6,19-2,71 0,64 1,9 -0,23



ANTEBPANYECKWUE BbIPAXKEHUA

7. Yto Takoe anredpanyueckoe BeIpakeHHe?
8. Tlokaxute anreOpanyecKoe BhIpaKEHHE.
1)3a—4b 2)6-3+1-5
3)21 4)(-12-3)-(6-2+3)
9. Ilokaxute anrebpanyeckoe BhIpaKEHHE.
1) 0,25a — 6b* 2)4-6-3 3)0,2+0,5a 4) 2a
5)1-3a 6)(1-3:6)-(-7) 7) -2 8) 2x
9) 0,5(0,2a — 1,8) 10) (-0,8) - (0,2 + 6:(-3)) 11)2,34-1,9 12) 100
10. Tlo 3amaHHBIM 3HAYEHUSIM YUCEI @, b, ¢ yTOOHBIM CIIOCOOOM BBIYHCIHUTE CyMMY a + b + c.
a=-1,8;b=3,7,c=-6,2 2)a=9,6;b=-58,c=-3,6
3a=74,b=-32;c=-4,8 4Yya=-59;b=-6,1;c=22
2 4 11 4 3 1
=2_' = — —_ = J— e —— = P
5)a 13,b 513,0 3 E 6)a s ;b 53¢
TNa=18,b=-09;c=1,9 8)a=-108;b=49; c =208
9a=0,6;=0,9;,¢c=0,4 10)a=-3,7,b=—4,1;c=-6,3
11. Haiinure 3HaUCHHUE BBIPAKECHUSI.
1)2a—-b,3nece a=2,b=2. 2)—2a—3b,30ecy a=-3,b=-2.
3)0,25a —4c?, 3nece a=4,c=2 4)6f—~%bxwmm,a=—lb=l6
12. Haiigure 3HaueHne anreOpandecKoro BEIPaKECHUSI.
1) ;—x—%y, 3necb x =9,y =14 2) %x+%y, 3nech x = 125,y =-729
2a—3a B B a+4b _ _
3)m,3HeCBa——3,b——4 4)m,3)1605a—1,b 3
-n(m +
13. Haiigure 3HaueHHe anreOpandecKoro BRIPAKECHHS. mmT n(n; ) ,31ecb m=3, n= 2.
14. Haiigure 3HaueHne anreOpandecKoro BIPAKEHUSI.
2x —
I)J(CXT;), 3necb x=—2,y=3
2) 27)?:(_7_;}]) , 371€Ch, X = —;, y= —;
3)M,3z[ecr, m=—1,n=1,k=3,p=2
2p—k
S5(a-b+c)
4) ———— 3mecra=-2,b=2,c=1

2+c¢

MOBTOPEHWNE
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15. HaliguTe 3Ha4eHUE BBIPAKEHUSI.

16.

17.

18.

19.

20.

21.

22.

23.

1)%, npu x = 0,6;y=2,1; z = 8,03
) Q2500 o =008 k=—0,07
%pﬁ-k

Eciu a = 2,6; b = 3,4 naiinure 3HaueHUE BBIpaXKEHUs, p =a— b — 8

Ecmmx=2,1;y= % HaWNTE 3HAYCHUE BBIPAKECHUS , p = (X — y)*— Xy

1

Tab

Ecmu a = 6,1; b = 3,6 HaiinuTe 3HAYCHHUE BHIPAKEHUS , S =

Ecnmu a = 13,46; b = 27,82 naiigute 3HaueHue Beipaxkenus, P = 2(a + b)

3anummre NEpUMETpP U IUIoaAb JaHHOTO NPAMOYTOJIbHUKA B BUJIC AJIT e6pa1/1quI<0r0

35

3anuimre NEpUMETP U IUIOAAb JaHHOTO NPAMOYTOJIBHUKA B BUJIC anre6panquK0r0
BbIPAXKCHUS.

3anummTe MepuMeTp U TUIOMAAb JAaHHOW (GUTYPHI B BHJIE alTeOpandecKoro BRIPasKEHHS.

3anumuTe NepuMeTp U IUIOMAAb JAaHHOW (GUTYpPBI B BHJIE alNreOpandecKoro BRIPasKECHHS.




24. Ilnomanp NpsiMOYyrojibHUKA paBHa S, @ mMpuHa paBHa a. CoOCTaBbTE BBIPAKEHUE IS
HaXOXCHUS €r0 €ro NepuMeTpa.

25. Ilnomaas npsMOyrojibHUKa paBHa S, a IIMpUHA paBHa a. HaliTi ero BTopyio CTOpOHY.

N

a

26. CTOpoHa paBHOCTOPOHHETO TPEYTOJIbHUKA paBHa a. ONpPEeNeuTh €ro NepumMeTp

27. TlepumeTp paBHOOEIPEHHOIO TpEyroibHUKA paBeH p. JmuHa ocHoBaHus a. COCTaBUTH
BBIpa)KEHHE U1 HAXOXKJICHHSI JUIMHBI OOKOBOM CTOPOHBI TPEYTOJIbHUKA.

28. Ha yemnuonare no ¢gyr0oiy ObUIO IPOAAHO N
6uneros o 600 cym u m OunetoB 1o 800 cym.
Kakas cymma Obla mosyueHa 3a MpPOAAXKY
BCEX OMiIeTOB?

29. Ha yemmnuonate no ¢gyr6oay ObLJIO MPOAAHO
k GuieroB nmo nmo 350 cym u p Ouieros 1o
750 cym. Kakas cymma Obla mojgydyeHa 3a
poJiaxy Bcex Omneron?

30. Opun ans6om crout 200 cym, ogna terpaas — 80 cym, onHa kaura — 300 cym. Haiigure
00I11yI0 CTOMMOCTb 3a a aibOOMOB, b TeTpasieil 1 ¢ KHUT .

31. Opun ans60oMm ctout 250 cym, ogHa pyuka — 60 cym u oxHa kHura — 350 cym. Haiigure
o011yto ctouMocTh 3a k ans6omoB, d pyuek u | kHuL

32. lena xuuru 12 cyMm. YueHuk Kynuwi (m + n) Takux KHUL. CKOJBKO JEHEr MOTpaTuil
YYEHHUK?

33. Hcnoas3ys GpopMyiay HeuyeTHOro yucia n = 2k + 1, ykaxure 3HaueHue n npu k = 3.

34. Haiiaure 3Hauenue n npu k = 13, nucnons3ys popMysty A 4eTHBIX ynucen n = 2k.

35. Haiingute cyMMy JBYX IIOCJIEA0BATEIbHBIX HATYypaJIbHBIX YACEN, HAMMEHbIIEE U3 KOTOPBIX
paBHO n.

36. Haiinute cymMy ABYX IOCIIE€A0BATEIbHBIX HaTYPAJIbHBIX YNCEN, HAMMEHbIIEE U3 KOTOPBIX

paBHO n + 1.

37. Haiinure npou3BeNEHHE TPEX IMOCIENOBATEIbHBIX HEUETHBIX YHUCEN, HAUMEHbILIEE W3
KOTOpBIX paBHO 2p + 1.

38. 3anmummure yTPOEHHYIO Pa3HOCTh YACEI M U N.

39. 3anummure yABOCHHYIO CYMMY YHCEJ]I M U N.

MOBTOPEHWNE
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40.

41.

42.

43.

44.

45.

46.

47.

48.

®OPMY bl

Haiigure unciioBoe 3HaueHue BeipakeHust V =abc, ecmua=2,7;b=1,2;¢c=7,7.
Haiinure uncnoBoe 3HaueHue Beipaxkenus V = xyz, ecnu x = 0,01; y = 3,9; z= 1000.
Haiigure uncnoBoe 3HaYeHHe BeIpakeHus V = abe, eciu a = 6,5; b = 0,65; ¢ = 10.
Haiinure yucnoBoe 3naueHne BeipakeHus S = 2(ab + ac + bc), ecmua=4,7; b =2,3; c = 6.

PeGenok xymm 12 Tetpajeii 3a a cyMm U OOHapYXWJI, YTO Y HETO OCTaJIoCh emie 17 cyMm.
CkoIbKo JieHeT ObII0 y peOeHKa BHavase?

Yuenuk Kynui 8 TeTpajieit 3a b cyMm u 00HapyX WL, 9TO y Hero octanoch emre 12 000 cym.
CkonbKo cyM ObUIO y YYEHUKA BHavyamie?

Kaxk n3menurcs pasHoCTsh, €Cu

1) ymeHblIaeMO€ yBEIMUYUTh Ha 18, a BEBIUNTAEMOE YMEHBIINUTD Ha 25;
2) yMeHbIIIaeMO€ YBEIMUNTh Ha 43, a BeiunTaemoe Ha 37;

3) yMeHblIaeMO€ YMEHBIINTD Ha 41, a BBIUNTAEMOE yBEIMUUTH Ha 34;
4) yMeHbIlIaeMO€ YMEHBIINUTD Ha 54, a BBIUUTaEMOE YMEHBIIUTH Ha 19?7

IIpoBepbTe BEpHOCTH PaBEHCTBA.

1)(m+n)+(m—n)=2m 2)(m+n)—(m—n)=2n

m+n m-—n

22

3) =n YH(a+b-c)+(a-b+c)—(a+b+c)=a-b-c

SY(a-b-c)—(a+b+c)t(a@atb+c)=a-b-c

CTEMEHDb C HATYPA/IbHbIM NMOKA3ATEJIEM

Beruuciaure.
627" .9% 394 312.27¢ 42°.81%
D) oo 2) T 3) @ Do
937.32 9°.169 81 63°-8
4921 ‘1142 323 '814 1319 . 720 526 '8113
2 774 6 27°-16* 7 91" 8) 45%
10 12 81 40 5 3 17 4
%) 26 1128 652 10) 13 8205 1 344 62 3 12) 3316 165
91'' .64 65 51°-16*-17 221°.27
10 20 12 13 3 4 3 15
13) 4920 5210 14) 69 134 42 15) 368 722 16) 129 2
91 .16 927.27 12°-81 9'*.27



49.

50.

51.

52.

53.

54.

5S.

Haiinute nocnenuioro uudpy BeIpaskeHUS.
1) 25647 + 658485 — 4571 + 45879 — 45457
2) 65897 — 54671 + 4578123 — 784519

3) 2546 - 5487 + 40784 - 547029

4) 5498 - 1547 — 2145 - 758
5)1-2-3-4-...-17-18
6)5-15-25-35-...-85-95
7)6-16-26-36-...-86-96

8) 5491 - 4572 - 4785 - 45787 - 14599

9) 540095 - 40571 - 5689 - 12353 - 5647

MHOTOY/EHDI

Packpoiite ckoOKku 1 TpUBEANTE MOAOOHBIEC CllaraeMble.

1) (3x* = 5x*+4x—T)(x—7)

3) (4x*+3x —3)(2x*—4x +7)
5) 3x — 7)(4x* — 5x* + 3x - 5)
7) (4x3 +5x% — 6x + 8)(2x — 1)
9) (2x* — 5x + 9)(5x> — 2x — 8)

BriaecuTe o0mIuii MHOKHTEH 32 CKOOKY.
1) a*+a )ad—d

5) 3m* + 9m? 6) 5x° — 15x°

9) —12y*— 16y 10) —-1056* + 15b

Paznoxure Ha MHOXKUTETH (52 — 59).
1) 4c¢* — 6x°c* — 20c¢*x
3) 10a*x — 15a° — 20a*x

1) 2a(x +y) + b(x +y)

3)ya—b)—(a—b)

5)(c+3)—x(c+3)

Breruucnure.
1)2,7-62-93-12+62-93-1,2-2,7
2)1,25-149+0,75- 1,1 +149- 0,75+ 1,1 -
VYpocTute BbIpaKeHUE.

1) 92x—4) + 6(7x —4)

3)4(5x—8)+4 (2x-9)

5)8(5x—1)-3(8x +5)

2) (2a*> — 3ab + b*) (5a — 3b)
4) (3a*> + 4ab — 2b%) (a + 2b)
6) (7a* — 3ab + 4b*) (2a — 5b)
8) (8a* + ab —3b%) (3a + b)
10) (7a® — 2ab — 4b%) (~a + 2b)

3) 4c* - 12¢* 4) x> —x?
7)o+ 8) 9p*—8p
11) 24x° — 12x7 12) 8¢° + 16¢°

2) 3ax — 6ax* — 9a*x

4) 8a*h® — 12a°b* + 16a°b?

2)9(p— 1)+ (- 1)
4)(a+3)P—-ala+3)
6) —3b(b—2) +7(b —2)?

1,25

2)2(4x —3)+ 5(x +2)
4) 7(2x +4)—8(3x + 4)
6) 6(3x —4) + 5(6x +7)

MOBTOPEHWNE
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56.

57.

S8.

59.

60.

61.

62.

62.

®OPMY/J1bl COKPAWLEHHOIO YMHOXXEHWA

[IpencraBbTe MHOTOUICH B BUJIEC KBaJipara JIBy4ICHa.

1) x*+2xy + )2 2)a*+12a+ 36 3) 1 -2z+2
4)yp*—2pq + ¢* 5) 64 + 16b + b? 6) n>+4n+4
[IpencraBbTe MHOTOUJICH B BHJIE KBaJpara AByWICHA.

1
1)4x*+12x+9 2)—4m2+4n2—2mn 3)25p0* + 106+ 1

1

4) 10xy + 0,25x* + 100y? 5) 9x? — 24xy + 16y? 6) 9a*> — ab + ¥b2
3amenute “ * 7 Ha TakOW OMHOWIEH, YTOOBI TOJYYCHHBIH TPEXUICH MOXHO OBLIO

MMpEACTAaBUTh B BUAC KBaJApara JABYYJICHA:

1
1) * + 56x + 49; 2) 25 +*+ - a
3)36 - 12x + * 4) 0,015 + * + 100

Haiinure 3HaueHue BbIPAKEHHUS.
1)y*=2y+1, mpu y=101;-11;0,6

2) 4x> —20x + 25, mpu x=12,5;0; 2

3) 254> +49 +70a, npu a=0,4;-2;-1,6
4) - 60b—-1006* -9, ipu b=1,7;-1,1; 0,3

Pazioxure Ha MHOKHUTEIIH.

1)25¢2 )2 2) 92 — 1612 3)9 - b
4) —m?* + 16n? 5) 64p* — 814> 6) 4a’b* — 1
7) 36a* — 49 8) —49a> + 16b? 9) p* — a’b?
10) 64 — 25x 11) 0,012 — 4m? 12) 1663 — 92
Brruncnure.
1) 47> - 377 2) 1262 — 742 3) 0,8492-0,1512

2 2 2 2 2 1)’
4)532- 63 5)21,32-212 6) (5 =) - (4 ?)
Haiigure 3Hauenne qpoow.

36 79% — 657 532277 532322
H— ) ;) ) J——

132112 420 792 - 512 612 —442

Omnpenenure 3aKOHOMEPHOCTD M HAMIUTE CICIYIOIIEE YUCIIO.
1)1,6;2,9;4.2;? 2)0,6;1,7;2,8;? 3)-10;-7;4;?
4)-8,3;-6,4;-4,5;? 5)1,2;2,4;48;7? 6) 5;—15;45;?



63.

64.

65.

66.

67.

68.

69.

70.

ANTEBPAVYECKUE APOBU U AENCTBUA HAA HUMU

[TpuBeauTe npodu Kk obIeMy 3HaMeHaTeno (63—65).

1) S va 3 2) 15 va 13
8 8 28 42
1) X.2% gy = gy dm 3m
3°10 15 21 28 42
4) 4 va 5 5) 5621 : 7b _va llcz'
27xy 18xy 6b°c 12ac 18a"b
a b a b
1) — va — 2 va
) x—1 1-x ) x’-1 1-x?
c+d b a b
3 va 4 Vv
) c* —b? b-c ) a’—16 a’+4a

Coxkparure apodu (66—68).

8 15 81
1) — 2) — 3) —
) 12 ) 120 ) 210
m’ 6a’b* 5x*
D — 2) —= 3)
m 8a’b 10x"y
3m(x—1) a(b+c) 8a(a+b)
5) ——= — —
9m (1—x) a(b+c) 4a(a+b)
1 S5a—5b 2) 3x+6y 3) 4m—4n
10a 6x 8a+8b
Brinonaure neiicTBus.
5 2 12 2
D) 5t =
xy 3xy Sa a
15x-2 x-2y a->5 4
4 - 5 -
) S5a 3a ) a-1 1-a°
BrmmonmanTe neiicTBy.
2 2
1 xT 25 2) 5;6 +3_1(2)x+3
3x-15 3x-15 x =2x x"—-2x
Sa-3b 3a-b 3x  2x+3
4) - 2 2 5) -
(a—b) (b—a) 3—-x 3—x

3 ya 2
6ab S5ab

5x._7b e

6 ; va
) ab 12ac? 18a’b

4) 435
1215

4 3
4 16p6q
32p°q

a-—>5 a+5
a’+5a 5a-d*

3a—-6b B 4q—6b
ab ab

6)

x*+x _x+l
(x+1)° (I+x)

3)

8a 2a+6b
+
3a-3b 3(a—b)

6)

MOBTOPEHWNE
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71.

72.

73.

74.

[IpomomxuTe BBITIOJTHEHUE IEUCTBUM.

)

m=2n_m+2n _m—2n—(m+2n) _

4 4 4

2 _ _p2 a*—ab+(ab-b’
2) a ab+ab b” ( ):

a->b a->b a->b

at—ab ab-b? az—ab+(ab—b2)
+ =

3
) a—->b a-b

[IpomomxuTe yMHOKEHHUE.

3a b’ B 3a-b’ B

1) 24.2
) b 6 b-6

a-b

3) 6—a-14a3 =
7 7

Brmmonnure nevictsus.

2 2
B [s_aj .14b3
76 ) 25a

3 4
4) 3L:9L
76 21b

8a’hb . 96¢°
9¢ Sa’h

Ypocrure.

() (o)
(")

4 (azb)2 (a3b)2

472
a'b

)

(a“b2 )3 (a3b2 )5

7) 2
(a'2’)

6a 14a’ _6a-14a’ _
;

2a> 1247

2) =2,

5)(

8)

) (a**) (')’

5)

8)

5b° " 15b°

2
J -acd

16x*y 20xy’

7z 2177

ab

cd

(ab?)

() (o)

()

() ()

(

8.5

Xy

;

2\? 3
3) (3L 16b

2
6) abc’ - —j

c+d ¢
c—d c—d

(25 (o)
ey

(a3b5 )3 (cz6b3 )4

(a13b2 )2

(a3b7 )3 (azb3 )4

(a70)



75.

76.

77.

78.

79.

80.

81.

NIVHEUHDbIE YPABHEHWNA C O4HMM HEU3BECTHbIM

Pemnte ypaBuenue (75-78).

1) 48+x=80-19 2)-36+x=-47—(-17)
3)91 —x=56—-(-33) 4) =71 —x=-49+21
5)x+(=19)=-23-(-36) 6) —x — (—28)=-21+53
7) 84 —x=94-128 8) 6273 =x+ 143
9)-89+56=—x-72 10) 48 +33=25—x
1)5x—-150=0 2)12x—-1=35
3)7=6-0,2x 4)48 -3x=0
5)1,3x=54+x 6) —0,7x +2 =65
7)-1,5x-9=0 8)3,4x=17,6 +x
D2x+9=13—x )l x+d=—tx+l
1

3)2——22=0 4)0,5a+11=4-3a
5)5y==6y 6)1,7-03m=2+1,7Tm
) 12n+1=1 8)15—p=;—p—1
9 14-y=19-11y 10) 0,8x +14=2—1,6x
HDy+4)-(p-1)=6y 2)6x—(7x—12) =101
N3p-1-p+3)=1 4)20x=19—-(3 + 12x)
Pemmre ypaBHeHue

3 1 3 17
l)x.(—SZ)——lf 2)X(—3§)——la
3)x-(—-3,6)=—84 4)x:(1,5:0,5=1,2:0,5
5)x-2,1=32+19+5,4 6)x:(-0,6)=1,2
7) -34:(—x)=-2 8)-3,8-x=-95

1) Cpennee apudmernueckoe S5-tu yucen paBHo 4,8. CpenHee apuMeTHIecKoe IPyrux
6-TH yrcen paBHo 6,2. Haiinute cpennee apudmerndeckoe 3tux 11 uncen.

2)Cpennee apudmeTnieckoe yucen a, b, ¢ paBuo m. Cpennee apudmerndyeckoe yucen d,
e, k paBHo n. Haiigure cpennee apudmMeTndeckoe 3TUX 6 -TH YUCEI.

HaemuoMy paGoOTHHKY 32 TO1l pabOThI JOHKHBI OBLTH OIJIATUTE 12 TUHAP U OJMH YaKMaH.
[TpopaboraB 7 MecsIieB, pabOTHHK IMOMPOCWI pacdyeT. EMy BIIIATIIM 5 TUHAP W YaKMaH.
CKOJIBKO CTOUT YakMaH?

MOBTOPEHWNE



82. HailiguTe HEM3BECTHBIE X U Y.

S5x -3 3x+1

2y +3) 20 4y +5 20+ 15

37 3(x +5)

83. Ecmu B kaxxaoM psiay 3aja Oyiet cuaeTh 1o 27 3purenei, Tooyaet HeaoctarouyHo 30 MecT.
Ecmu canet mo 30, octanercs 60 mect. CKOJIBKO PSIIOB U 3pHUTENeH B 3aie?

84. Jlopora mo mopto u3 ropona A B ropox B Ha 10 km kopoue kamenno# moporu. KopaGib
npoxoauT gopory u3 A B B 3a 3 waca 20 muHYyT, a aBTOMOOWIH 3a 2 4aca. CKOJIBKO
KWJIOMETPOB B 4Yac MPOXOAUT KOpalib, €Clid CKOPOCTh Kopabis Ha 17 km/h menbie
CKOPOCTH aBTOMOOMIISI?

85. AsromoOmib u3pacxomosan 25% Oen3uHa B Oake B mepBoit ronke u 20% ocTtaBuierocs
OeH3uHa BO BTOpoii roHke. [Tocie atoro B 6ake ocranock Ha 12 nuTpoB OeH3MHA OOJIBIIIE,
yeM OBUIO M3pacxo/loBaHO B 00enx roHkax. CKOJIbKO JUTPOB OCH3WHA OBLIIO B Oake
cHayana?

86. Tlocne nmpubasnenus 119 kK HEU3BECTHOMY YUCITY, YMHOKEHUSI CyMMBI Ha 5 U yIaJIeHUs 2-X
HyJIEH B KOHIIE TIOJYYEHHOTO YKciia oOpa3yercs uucio 123. Haliaure Hen3BeCTHOE YUCIIO.

87. Jlns Hymepaluu CTpaHHMI] SHIMKIONEIUH oTpedoBaiock 365 mudp. CKoIbKO CTpaHUIL B
SHIMKIONEIUN?

NMWHEWHAA ®YHKLUUMNA

88. 3amomHuUTE TAbMUIY NI JAHHOW (PYHKITHH.

X -2 | -1 0 1 2 3
y=x—2

Y

X -2 | -1 0 1 2 3
y=-2x+1

y

X -2 | -1 0 1 2 3
y=-0,5x+2

y

89. B nekapToBo# cucTemMe KOOpAWHAT HAIUTE KOOPAUHATHI CEPENNH OTPE3KOB, KOHIIAMH
KOTOPBIX SIBJISIFOTCSI CIICYFOIITUE TOYKH.

MOBTOPEHWE




1) (1;-1)va(7;5) 2)(—4;-3)va(2;5) 3) (10; —2) va (-2; 10)

4) (5;-2) va(2;-6) 5)(—4;5)va(3;0) 6) (=7;5) va (-10; 10)
7) (20; 10) va (50; 30) 8) (20; 30) va (-40; —10) 9) (-17; 14) va (19; -20)
90. Iloctpoiite rpaduku creayommx QyHKIUIH.
)y=2x+4 2)y=2x+3 Jy=2x-1
4)yy=x-4 Syy=x+1 6)y=—(x+2)
91. Ha ocHoBanuu rpaduka HaiauTe GOpMyIbl GYHKIUA U OTIPEETUTEe KOOPIUHATY TOYEK UX
[epECEUYCHMUS.
)5]“ 'ZA 5“
4 4 ‘3‘
g 3 / \
/ ' 1 >
= D x

32| 12/34 5x ‘-5-4.3.2\1_1§123455c 543211 \23 3

I YT

A
54321 ]\23 abx 5432|1284 5x % 432 a1 5%
=D- -2 2
/ M
-4 -4 /Z
: éw g8

yA

A
h yA

)
5 5‘ 5

4 4
\ 3 3
2 2 2

1

A

1

54321, 1\23 4 5x ‘..4.3..11 123 4 5x 5 4 -3 2 -1

91.

92.

1233\5:?

PO SR

<

1

2

3
-4 -4 \
.5‘ 5

4 v

Ha mpaznauke Xant Kapum u Masnon paznaBanu aetsm koH(persl. OHu 00a pa3maBanu
KOH(ETHI C TIOCTOSHHON CKOPOCTBIO, U 'y 000MX 3aKOHYMINCH KOH(eThl. V3HauaipHO Y
Kapuma 65110 300 xoH(er. [Tocite Toro, kak Kk HeMy npunuin 17 neTeid, y Hero ocraioch
249 koHer.

KomnuectBo koH(er, ocraBmuxcss y MaBioHa, Kak (DyHKIHS KOJUYECTBA JETEH,
MPHIIEAIUX K HeMy, onpenersercs cienyromei pyakmueii: C (n) =270 — 3n

Kto naBan Gombime KOHPET KaxaoMy npuireamemMy pederky? Kro Gombie pazgan KoHpeT
nersam?

Awmup npoexan n3 Mepycaiuma 10 caMoro HU3koro mecra Ha 3emie, MepTBoro mops,
CITyCKasiCh CO CKOPOCThIO 12 MeTpoB B MuHyTY. OH ObIT Ha ypoBHE MOpst niocie 30 MUHYT
e3npl. [TocTpoiiTe rpaduk 3aBUCUMOCTH MEXKIY BBICOTOH AMHpPa OTHOCHUTEIFHO YPOBHS
Mops (B METpax) U BpEMEHEM (B MUHYTAX).

MOBTOPEHWNE
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93.

9.

9s.

96.

97.

98.

99.

100.

101.

CUCTEMA YPABHEHUU C ABYMSA HEU3BECTHbIMU

Tx—-5Sy=3,
y BMmecTo A 3anummTe Takoe ypaBHEHUE CUCTEMBI, YTOOBI CHCTEMa

HC UMCJIa PCUICHUA

Kakwue u3 map uncen(3; -1); (-9; 3); (2; 1); (1; 2) sBASAIOTCS pelICHHUEM CHCTEMBI

2x+11y =15
10x-11y=9
Kakue wn3 map umcen(l; 2); (-2; -5); (4; 3); (0; 1) sABAAOTCSA pEIICHUEM CHCTEMBI
4x-3y=7
5x+2y=26

Kaxo#i u3 crmocoboB Hambosee yno0eH sl pelieHus] CUCTEMbI YpPaBHCHHH, HAUAUTE €€
pelIeHHe ¢ TIOMOMIBIO ATOT0 METO/A.

y=2,5x 5x-3y+8=0 3x—4y=5
1) 2) 3)
y=8-1,5x x+12y =11 2x+3y =7
y=x+l 5) y=x+5 6 3x—2y =64
5x+2y=16 x=2y-10 3x+7y=-8

6 nomaneit u 11 xopoB exeaHeBHo BMecTe nomydanu 120 kg cena. Ecnu 7 nomansam
ckapmumBaroT Ha 33 kg cena Oosbine, 4eM 5 KOopoBaM, TO CKOJIBKO CEHa B JEHb
CKapMJIMBAIOT Ka)K101 JIOIA N U KayKJOW KOpoBe?

Paznenute uncno 126 Ha Tpu yacTu TaK, YTOOBI NPH AEJICHUU MEPBOM YacTU HA BTOPYIO
WJIM BTOPOM YacTH Ha TPETHIO Nosrydminoch 1 u 18 B ocrarke.

Jlyig paboThl OBUIO HAHATO HECKOJbKO paboumx. Ecnm Obl ux Obuto Oosyblie Ha 5, OHU
ObI 3aKOHYMII 3Ty paboTy Ha 4 nHs paHbiue. Ecnu pabounx Obuio 661 Ha 10 MeHblIe, TO
3akoHYMIM Obl HA 20 nHel moke. CKOMbKO pabounx ObUIO HAHATO M CKOJIBKO JHEH OHU
pabortanu?

B nBe emxocTy Hanmuiu Bosibl. UT0OBI ypOBEHb BOJIBI B 00EUX €MKOCTSIX ObLT OMHAKOBBIM,
U3 MEepBOH €MKOCTH BO BTOPYIO IEPEIIIIN CTOJBKO BOJBI, CKOJIBKO €€ OBLIO BO BTOPOM
€MKOCTH, 3aTeM U3 BTOPOH B MIEPBYIO MEPETUIIN CTOIBKO, CKOJIBKO €€ OCTaJIOCh B IEPBOH,
M, HAKOHEI], U3 MEepBOH BO BTOPYIO, CTOJBKO BOABI, CKOJIBKO €€ OCTaJOCh BO BTOPOH .
[Tocne 3Toro B kax10i eMkocTH cTano 64 1 Boabl. CKOIBKO BOJbI OBUIO B KaXJIOM COCY/IE
NepBOHAYaIbHO?

B Tpex3nauHoM uyucine nudpa, crosmas B pa3psne AECATKOB, €CTh CpeIHEe
apupmeTryeckoe nudp B paszpsie COTEH U eIuHML. Pe3ynbTar neseHust HCKOMOTO Yuciia
Ha cymMmy ero 1udp paseH 48. Eciau u3 atoro yucna BeryecTtsb 198, T0 moayyuTcs 4ucio,
3alMcaHHoe 3TUMH LU paMu, HO B 0OpaTHOM nopsiake. Haliaure 3To yucio.



AONOAHUTENIbHbBIE 3AAAHUA

. n’—n+3
1.  CkoJBKO IENBIX 3HAYCHHUH YKCIa /1, TPEBPAIIAIONIUX IPOOb B 1I€JI0€ YHCIIO —1
n-+
2.  Brluuciure.
1 1 1 3 4
| ——1—+—1:0,6+0,4 2) —1—-6,5-(——)—3,75
6 15 10 4 7
0,64-0,45-0,45
p) Q64045 o352 3
1,05—1- 36 12) 9 26 3
2
3. Breruucaure.
4. Brpruaucaure.
1) 6,4-4,1+3,6-2,2+6,4-2,2+3,6-4,1 2) 0,85%+%-O,85—%-O,65—0,65%

5. Brmaucaure.

4-5.]4—6]+4-3-6
1y (j4-4-[3-6-[8]])- (14— 3-8~ 7)) 2! |3|_4'||7+_5” |

6.  Pacmonoxwute uncna o yosiBanuto. a =2,(4); b=2,5-025vac=1,2:0,5

7. Pacnonoxwure uncna no yosiBanuto. m = 0,22(23); n = 0,2(223); / = 0,222(3)
8.  Pacnonoxwute uncna no yosiBanuto. a = 3,(6); b=3,91 - 0,25 vac=4,68 : 1,3

9.  IIpoutute BelpakeHue. Ha3oBUTE OCHOBaHME M ITOKA3aTelb CTEIIEHU
)6 2) (1,2) 3) a" 4) (3¢)’

10. Kakoii onepanueit MOXHO 3aMEHUTh MPOU3BEACHNE? BBITTOIHUTE 3aMenYy.
1)3-3-3-3 2) 0,2-0,2-0,2-0,2 3) (5):(=5)-(=5)-(=5)-(-5)

11. CkoJIbKO MHOXKUTEJIEH B BBIPAXKEHUH? 3alIUIIUTE UX B BUJI€ IPOU3BEICHHUS.
1) 8 2) 11° 3) (-3)’ 4) (3,2)"

12. 3anummnTe B BUIE CTENEHHU ¢ ocHoBaHueM 10.

1) 100 2) 100 000 3) 1 000 000 4) 100 000 0000

13. 3amnumure B BUIE CTEIIEHN C OCHOBAHUEM d.

1)a-a-a-a 2)a-a-a-a-a-a 3)ara-a-a-a-a-a-a
14. CpaBHuUTE BBIpaXKECHHUS.

1) 0va -1 2) 1va (=1) 3) —2° va 2° 4) (—4)4 va 4*

QO‘SHIMCHA TOPSHIRIQLAR



15. Haiinure 3Hau€HNE BBIPAXKEHUS

1 2
1) 3.2° 2) 53% 3) 9-(15 4)100-0,1°
16. Haiinure 3Hauenue Beipaxxenus 100a’ mpuIaHHBIX 3HAUCHHSX
1)a=1 2)a=3 3) a=-0,1 4)a:§
17. Bocnonp30BaBIIMM CBOMCTBOM CTCIICHH, 3AIIMIINTE B BUAC CTCIICHU C OMHUM
OCHOBaHHEM
1)6°-6° 2) 10*-10° 3) 5".5° 4) ¢"-c"

18. Kakum cBOMCTBOM MOKHO BOCIIOJb30BAaThCA, YTOOBI 3aIINCaTh BBIPAKCHUEC B BUIC CTCIICHU
C OAHUM OCHOBaHHEM?

1) 8":8 2)6°:6 3)a’:a’ 4) x*:x*
19. Beruucnure.
5t 0,17 45 .48 3"
1) 53 2) 0’15 3) 48 4) 32_36
20. CpaBHUTE BBIPAKEHUS.
1) 28.2% va (2%)? 2) 77" va 7-(7) 3) (-2) va (=22
21. Beluucnure.
1y ’ 100° 1000
) (_I_J )11 3) ———-50° 4) T+ 500°
3 2 (80 +20) (700-200)
22. 3anomHUTE TaONUILy.
3 1
a 4 0,7 1,75 - 0 -0,25 0,2 1—
4 4

4a-1

23. Haiigure 9ncioBoe 3HAYCHNUE BBIPAKEHUS g =2 4; h=3.6; h=1,6 TP1 § = ﬁ(a +b)
2

1
24. Hailigute 4nciIoBoe 3HaUYEHNE BhIpakenus g =12,5; h=6,4 npu S = Eah

25. Kakue yncna MoryT 0003HauaTh OyKBBI B IPUBEIEHHBIX HUKE BBIPAKEHUSIX?

1) Ilepemena juures n MUHYT 2) B KJ1acce ) YUYEHHUKOB;

3) B 7 knmacce 00y4aroT x y4eOHBIM MpeaMeTaM; 4) B oTHOM MecsIie k qHEH;

5) Onna Hefens CONEPKUT a THEH; 6) B OIHOM Yace 7 MUHYT;

7) YpoK 1iTCs m MUHYT; 8)oIMH ro1 COCTOUT U3 k THEH;
9)onuH roji COCTOUT U3 M MECSIIEB; 10) B aBTOMOOMIIE 11 KOJIEC.

QO‘SHIMCHA TOPSHIRIQLAR




26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

TlepeMHOKbBTe MHOTOWICHSL.
1) (x=7)(x+7) 2) (x+5)(x—5)

3) (8—a)(8+a) 4) (10-c)(c+10)

3amuiiTe B BUE MHOTOWICHA.

1) (4a—1)(4a+1) 2) 2a+b)(b-2a)
3) (3-5¢)(5¢+3) 4) (7-2m)2m+7)

BriaecTn oOuuii MHOKHUTEID 38 CKOOKH.
1) 3x+3y 2) —8x+12y 3) 15a—-5b 4) 14a+28b

BriaecTr 00Ouii MHOKHUTEID 3a CKOOKH.

1) 6xa+6bx 2) ¢’ —cd 3) 15ax* +3a’x 4) —-a’b* —a’b

YMHOXHUTb Ha KPaTHOCTb.

1) (a+b)x+(a+b)y 2) 6(m+n)—x(m+n)

3) 2p(n—k)—(n—k) 4) 2d(k—t)—(t—k)
YMHOXHUTb Ha KPaTHOCTb.

1) b(c+d)+Bc+3d) 2) (Ta—17b)+(ad —bd)
3) (mn+mk)—(n+k) 4) (ac—ap)+@Bp-3c)
YMHOXHTH HA KPATHOCTb.

) 3x(y+z)+y+z 2) 3tk —kn+5@3t—n)
3)6(x—y)—dx+dy 4) 10n—16m — (5xn —8xm)
YMHOXUTb Ha KPAaTHOCTb.

1) 8ax+16ay —3bx —6by 2) 14ax—"Tay —8bx + 4by
3) 2x +x+2xp+y 4) bt —t* +bc —ct
Beruuciure ¢ moMoripio GopMyIibl pa3HOCTH KBaIPATOB.

1) 59° —41° 2) 111,3* -11,3

Hpe,[[CTaBLTe B BUJIC ITPOU3BCACHU MHO)KHTGJ'IGIZ, HCIIOJIb3YH (I)OpMYJ'Iy pPa3HoOCTH
KBaAparoB.

1) (a—b) —a’ 2) n* —(m+n)’
3) (x+y) —4x° 4) 9¢* —(5b—c)?

3,6°=2-3,6-0,4+0,4°
1,4 -1,8°

Brraucnure mo ¢popMynaM COKpaieHHOTO0 YMHOKEHUSI.

QO‘SHIMCHA TOPSHIRIQLAR
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37.

38.

39.

40.

41.

42.

43.

44.

45.

3anuiuTe Ipou3BeieHHe B cTaHaapTHoM Buje: (x° + ) (x+ y)(x—y)

[TokaxkuTe, 4TO paBEHCTBO BEPHO: (X —

Haiinure ommoOKy.
1) (n+m)m—-n)=n’>—m’
Breraucnure.

532 +2-53-47+47°

1
) 76 =2-76-51+51°

Brraucnure.

1) 1005-995

4)1,09-0,91 !

VYnpocrure.

2 2 2 4
D (l—x2 _(x—l)z}(l_x) Cltx

2) 108-

5) 10—
) 7

2)(x +2)(x* +4)(x* +16) = x* - 256

2) (x=y)(x+y)=x>+y’

2,9°+2-2,9-2,1+2,1°

2
) 2,6°-2,4°

6) 97-2,2+2,6° -0,4°

92 3) 0,94-1,06
98 6) 991002
7 9 9

oty (dd)o o (4)

Coxkparute ApoOb.

' —x+1 n’—Tn+6 X0 —xt
D) ———— 2) ——— 3) 52>

X +x +1 n-—1 X +Xx
Haitgure HensBeCcTHYIO.

3 7 3
1)2:x:1£:2g 2)3—:2—=3—:x 3) 52:7l:x:6%
3 7 5 10 4 8 2 5

Brinmonuure nencTBus.

9a a 124> —9a 9
1) ~—1: + —+—

(B-a) a-3 27-a a +3a+9

2 2
2)(c+5 c+5j‘c +5¢ ¢ +5

+ :
S5c=1 c¢+1) 1-5¢ c+1



46.

47.

48.

x+5 x+7 x+3 : T+x
3) | = +— : +
x +81 x"—18x+81 x-9 9+x

3x+10 (x—4Y x+21 x+3
4) + ’ 2 2
x+4 x+6 16—-8x+x"° 16—x

Pemmmts ypaBHeHue.

1) 420 : (160 — 1000 : x) = 12 2) (360 + x) - 1002= 731 460
3)x:2,0(6) = 0,(27) : 0,4(09) 4)2,8x — 3(2x — 1)=2,8 — 3,19x
5)0,9(4x —2) = 0,5(3x — 4) + 4,4 6) 6,4(2 — 3x)=6(0,8x — 1) + 6,8

OTBeThTE Ha BOMPOCHI:

1) [Ipu xakoM 3HaYeHHUU X 3HaYeHHE BhIpakeHUs: 2(3—5x) Ha 1 MeHbIle, yeM 3HaYeHue
4(1—x)

2) Ilpu xakoMm 3Ha4YeHUM X 3Ha4eHHE BbIpaxkeHus —3(2x+1) nHa 20 Gonblne 3HAYCHHS
BbIpakeHUst 8x+5 ?

3) Ilpu kakoM 3HaYeHHWU X 3HAYEHHE BBIpAXXEHUS S5x+7 B 3 pa3a MeHblIE 3HAYCHUS
BeIpaxkeHust 61-10x?61—-10x ?

4)ITpu kakoM 3HAYEHUU X 3HAUYCHUE BbIpaKeHUS 8—x B 2 pa3a Oosblle 3HAUYCHUSA
BBIpaXKEHUs 7 —x ?

Pemnite ypaBHeHue.

1) 5x+3(x—1)=6x+11 2) 6+(2-4x)+5=3(1-3x)

3) 3x—5(2-x)=54 4) 0,52x—1)=(0,5-0,2x)+1=0
5) 8(x—7)-3(2x+9) =15 6) 0,15(x—4)=9,5-0,3(x—1)

7) 0,6—-0,5(x—1) =x+0,5 8) 33x—1)+2="5(1-2x)—1

9) 3x(2x—1)—6x = (7—x) =90 10) 1,5(3+2x) = 3x(xx +1) =30

11) 5x(12x—7)—4x(15x—11) =30 - 29x
12) 24x—6x(13x—9) =—13 - 13x(6x —1)
13) 3(=2x+1)—=2(x+13) = Tx—4(1—x)
14) —4(5—2x)+3(x—4) = 6(2— x)— 5x
15) 3x(4x—1)—2x(6x—5) = 9x —8(3+x)
16) 15x+6x(2—3x) = 9x(5—2x)—36

49. Pemute 1poOHO-paIMOHAIBHBIC YPAaBHEHUS.

QO‘SHIMCHA TOPSHIRIQLAR
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50.

51.

52.

53.

54.

5S.

56.

HEiEo14
43

4) 4—x+1=5—x
9 12

6)24_a_l
12 8 3
Sm m

) —+—+4=0
9 3

10) 6)6—5:2x—1+2
3
12) 5—x+3x—1:4
5
14y X372
4 5
16) 2x—1_x+1:x
6 3
18) 6x—1_£:2_x
15 5 3
20) 2x+1+3:£_6—x
6 12

Ilepumerp TpeyronpHuka paseH 44 cm. OaHa cTopoHa Ha 4 cm MeHbILE APYTOW U B 2
pa3a AJIMHHEE TpeThell CTOpoHbl. Haliiure CTOPOHBI TpEYrOIbHUKA.

Komnanus xo4yeT apeH10BaTh TPU 3€MENIbHBIX y4acTKa o0Iel miomaapo 166 m2.
[Tnomazns neporo u3 HUX B 1,5 pa3a Oosnblie BTOpOro u Ha 6 m2 MEHbIIE TPETHETO.

2) 2x+3:2—x
5
S A,
3 5
X
7)) —=x-1
)4
9) 3_C+£:£
14 2 7
1) 4x—11+13—7x:2
15 20
13) 5x—7_x—5:
12 8
15) 3x+5_x+1:1
5 3
17) 12—x_2—x:£
4 3 6
1%1—51§=2;x+4

21)

x+13_£_3—x

10

HaiiguTte momaay Kaxxaoro ydacTKa 3EMJIH.

Tpoe npy3eit cobupanu s16;10ku B cany. [lepBblif coOpan ueTBepTh Beex s0JI0K, BTOPOH
— TOJIOBUHY BceX 070K, a TpeTuil — 17 s1610k. CKOJIBKO BCero 670K 0110 coOpaHo?

K 190 g coneBoro pactBopa nobapnsui 10 g conu. [Tocnie 3Toro KoMm4ecTBo colid B HEM

5

15

d
2

yBenmuuuinoch Ha 4,5%. CKOIbKO COH ObLIIO B paCTBOPE 10 3TOTO?

Eciu YHUCJIO, KOTOPOC o NpuaymMall, COCTABJIACT IOJIOBUHY OT IMOJIOBUHBI, KAKOC YHCJIO 51

npuayman’?

KonnuecTBO KHUT Ha JIBYX MoJyikax paBHO 80, mpuyeM Ha oiHOM Ha 16 KHuUr OoJblie, YeM

Ha apyroi. CKOJbKO KHUI Ha IOJIKax?

Korna nepennee koneco TpakTopa fenaet 000pot 4 pasa, 3a7jHee Koieco 000paunBaeTcst
1 pa3. Ckaxute, eciu 3agHee koseco Tpakropa npoxoaut 1000 MeTpoB, TO CKOJIBKO

METPOB IIPOXOAUT MepeHee Koueco?



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

3a pyuKy, nepo ¥ HUpKyIb Obu1o BeimiadeHo 630 cym. Eciu u3BecTHo, 4TO pyuka B 4
pas3a J0poke KapaHjalia u Jemiesie mupkyis Ha 170 cym, To kakoBa IieHa KapaHaia?

Haiinure nBa 4ucia, eciiym uX pa3HOCTh paBHa 36, a OTHO M3 HUX B 4 pa3a OoJbIIe
JIPYTOTO.

OpHo U3 AByX HaTypaJIbHBIX 4Hceln Oosblie Apyroro Ha 6. MIx cymma paBna 38. Haiiaure
9TH YHUCIA.

Pasnocth KBaApaToB ABYX MOCJICAOBATCIbHBIX HATYPAJIbHBIX YHUCCII paBHA 49, HaﬁHHTC
MCHBIICC U3 3THUX YHUCCII.

Ecnu cymma 4-x mocienoBaTeNnbHbIX HaTypallbHBIX 4yKcen paBHa 50, HaliuTe
HaWMEHBIIIEE U3 HUX.

S 3agyman yucno. Ecnu st pazaento ero Ha 2 ¥ BBIUTY 2, B Pe3yJIbTaTe MOIYUYUTCS TO HKe
yucno. Kakoe uncno s 3agyman?

Haiinute Maccy kponuka, eciu KoIIKa U KpoJuK BMecTe BecsT 7 kg, cobaka u komka 10
kg, a cobaka u kponuk 11 kg.

Oyukus 3aaaercsa Gopmynoii y= 5x - 1. Haliagute 3Hauenne QpyHKIUM, €Cliu 3HaUCHUE
aprymeHra paBHoO -1.

OyHkus 3aaaercsa Gopmynoii y= 4x - 3. Haliaute 3Hauenne QpyHKIUHU, €CIIU 3HAUCHUE
apryMmeHTa paBHoO 1.

Oyukuus 3aaaercsa Gopmynoii y=-5x + 3. Haiinute 3HaueHne QyHKINU, €CIIU 3HAYCHHE
aprymMeHTra paBHO -2.

Oyuknus 3aaaercsa Gopmynoii y= 5x - 1. Ecnu 3Hauenne GyHKIUN paBHO -6, HaliuTe
3HAYeHHE apryMeHTa.

Oyukus 3aaaercsa Gopmynoii y= 2x - 3. Ecnu 3Hauenne GyHKIIUN paBHO -7, HalIUTe
3HaYeHHE apryMeHTa.

OyHkus 3aaaerca Gopmynoit y=-4x - 5. Ecnu 3HaueHne GyHKIMHM paBHO -9, HallauTe
3HaYeHHE apryMeHTa.

3a kakoe BpeMsi MOTOPHasl JIOJKa MpoiifeT X km, eciau oHa ABMKETCS MPSAMOIUHEHHO CO
ckopoctbio 12 km/h? Ecniu Mb1 0603HauM BpeMst uepes y, BBIpa3uTe y 4epes X.

3a kakoe BpeMsi MOTOpHas JIOJKa MpoiiieT X km, eciau oHa ABMKETCS MPAMOIUHEHHO CO
ckopoctbto 10 km/h? Eciiu Mb1 0603HaunM BpeMst uepes y, BBIpa3uTe y yepes X.

3a kakoe BpeMsi MOTOPHas JIOJKa MpoiieT X km, eciu oHa IBUKETCS MPSIMOIMHEHHO CO
ckopoctbio 8 km/h? Ecnu Mbl 0003HaUUM BpeMst uepe3 Y, BEIPa3UTe y uepes X.

OyHkus 3aaaercsa GopMynoil y = -3x + 4. 3anuiute KOOpAUHATHI 6 TOUYEK,
MPUHAISKAIINX 3TON (PYHKIIHH.

QO‘SHIMCHA TOPSHIRIQLAR
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87.

88.

89.

90.

91.

92.

93.

Oyukuums 3aaaercs GopMynoii y = -2x + 7. Hanummure koopauHaThl 5 TOYEK,
MIPUHAISKAIUX YTON (QYHKITHH.

Oyukuums 3aaaercs popmynoi y = 3x + 1. Hanumure koopauHatsl 4 TOUeK,
MIPUHAJICKAINX YTON (QYHKITHH.

Oyukuus 3aaaercs hopmynoi y = -3x + 24. Hanuiute KOOpAUHATHI TOYKU
nepeceueHus 3Toi pyHkuuu ¢ ocbro OX.

Oyukuus 3aaaercs Gopmynoi y= x + 4. Hanummure koopJuHAaThI TOUKH [I€pECeUeHus
3TOl QYHKIHH ¢ 0ChI0 OX.

Oyukuums 3anaercs hopmynoi y = 5x + 10. Hanumure KoopAuHATHI TOYKU MIEPEeCeUSHUs
3TOl GYyHKIHH ¢ 0ChI0 OX.

Oyukuus 3aaaercs hopmynoi y = 6 x + b. Halitu b, eciiu u3BecTHO, 4TO 3Ta QYHKIIHUS
npoxoauT uepe3 Touky K(2; 1), . [Ipoxoaut nu sta dynkuus yepe3 Touky A(1; -5)?

Oyukuus 3aaaercs hopmysoi y= 9x + b. Haiitu b, ecnu u3BectHo, 4To 3Ta PyHKIIUS
npoxoauT uepe3 Touky K(1; 3). [Ipoxonut nu 3ta pyHkius yepes Touky A(2; 4)?

Oyukuums 3aaaercs popmynoii y = 10 x + b. Haiitu b, ecniu uzBectHo, 4TO 3Ta PyHKIUS
npoxoauT uepe3 Touky K(2; 10). [Ipoxoaut nu 3ta pyHkuus yepes touky A(10; 1)?

Haiitu k, ecnu rpaduk ¢pynkuuu y = kx + 7 npoxoaut uepes Touky P(1; 4),IIpoxoaut nu
aTa QyHKIUA yepe3 Touky A(4; 1)?

Haiitu k, ecnu rpaduk gynkuuu y = kx + 4 npoxoaut uepes Touky P(2; -2. [Ipoxoaut
1 9Ta QyHKIUS yepe3 Touky A(2; 4)?

Haiitu k, ecniu rpaduk dpynkiuum y = kx - 2 npoxoaut yepe3 Touky P(-3; 4). [Ipoxonut
1 9Ta QyHKIMs yepe3 Touky A(1; -4)?

[Tpunannexar nmu rpaduky pynkuuu y = 5x + 4 touku A(1; 9); B(2; -6); C(3; 19)?
[Tpunannexar nu rpaduky pynkuuu y = -2x + 3 touku A(1; 1); B(2; 1); C(4; -5) ?
[Mpunannexar nmu rpaduky pyHkuuu y = 6x - 8rouku A(2; 4); B(2; -6); C(4; 16)?
Haiigure k, ecnu npu x = 1 3nauenue ¢pynkuuu y = kx + 1 paBno 18.

Haiigure k, ecnu nipu X = 4. 3HaueHne QyHkuuu y = kx - 2 paBHo 18

Haiigure k, ecnu npu x =1 3nauenue ¢pynkuuu y = kx + 8pasno 18.

[TocTpouts rpaduku GyHkuii y = 5x +4 u'y = 5x - 4 B OJHON CUCTEME KOOPAUHAT.
[TocTpouts rpaduku GyHkuil y = 5x +4 u'y = -5x+4 B 01HOH crcTeMe KOOpIuHaT.

[TocTpouts rpaduku GyHkuil y =2x +4 uy = x + 2 B 0JJHOI CUCTEME KOOPAUHAT.
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UYepes kakue KOOPAUHATHBIC YETBEPTH MPOXOAUT Tpaduk QyHKIUHN y = -2X + 37
Yepes kakue KOOPAUHATHBIC YETBEPTH MPOXOAUT rpaduk GyHKIM y = 2x + 37
Yepes kakue KOOPAUHATHBIC YETBEPTH MPOXOAUT Tpaduk QyHKIM y = -2x — 37
Yepes kakue KOOpAUHATHBIC YETBEPTH MPOXOIUT rpaduk GyHKIM y = 2X - 3?

Haiinute 3Hauenue a ecau npu X =2 QyHKIUU y = -2X - 3 U y = ax + 5 IPUHUMAIOT
paBHbIE 3HAYEHUS.
Haiinute 3Hayenue a ecinu npu X =2 GyHKIuM y = 3x - 3 Uy = ax + 5 IpUHUMAIOT
paBHbIE 3HAYEHUS.

Haiinute 3Hauenue a ecnu npu X = 3 pyHKIMU y = -4x - 71y = ax - 1 IpuHUMAIOT
paBHbIE 3HAYEHUS.

Haiigute 3nauenue a ecnu npu X = 3 pyHKuun y =-4x - 7uy = 2x - b npuHumMaror
paBHbIE 3HAYEHUS.

Haiinure 3Hauenue b, ecnu npu x = 5 pyHKMM y = X - 5 n 'y = 3X - b npuHumMaror
OJIMHAKOBbIC 3HAYCHUSI.

Haiinute 3Hauenue b, ecnu npu X =2 GyHKIUU y = 6X - 7 Uy = 2X - b npuHUMaIoT
OJIMHAKOBbIC 3HAYCHUSI.

Jlronu, nHaxomsmuecs B Toukax A(-1; 3), B(3; 7) u C(2; -4) oqHOBpEeMEHHO YCIIbIIIAIu
3ByK rpoma. Ompenennre KOOpIUHAThI TOUKH, TJI€ MPOU3OIIET IPOM.

[Moctpoiitu rpaduku GyHKIMN B OHOM CUCTEME KOOPAUHAT
Haiitu x.
: 3x—4y=3 3x+4y=11 2x-3y=3
2) 3
x+2y=1 Sx=2y=1 xX+2y=5
3x-2y=-8 _ )
Ecnu mapa (x; y) perieHue cucTeMbl 31 HaWMTe 3HaUYCHUE BBIPAKEHUS, J — X Ni
x+3y=
2x-3y=5 _
Ecnu napa (x; y) pelienue cucteMbl 3 5 HaluTe 3HAaYCHUE BBIPAXKEHUS, X + V.
x+y=
2x+y—-8=0 .
Ecnu mapa (x; y) peleHue cucteMbl HalliuTe 3HaYeHHE BBIPAXKEHUS, X).
3x+4y-7=0
3x-2y=1 .
Ecim mapa Hai/IMTe 3HAYCHUE BBIPAKCHUS )*— X*
4x—y=-2
2x+3y=3 _
Ecnu napa s HaliIuTe 3HaYEeHHE BBIPAXKCHUS, X* + *
x-2y=

QO‘SHIMCHA TOPSHIRIQLAR
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119.

120.

6x-2y—-6=0 .
Ecnu mapa HalIuTe 3HAYCHUE BBIPAKCHHUS, Y — X
S5x-y—-17=0

B kaxoii uetBeptu pacnponaraercs rpaduk pyakuun y =kx + b, ecmu k> 0wu b <0?
B kakoii uetBeptu pacnponaraercs rpaduk Gyakuun y =kx + b, ecmuk <0wu b > 0?
B kakoii uetBepTH pacnponaraercs rpadpuk pynkuuun y =kx +b,ecimk <0u b <0?
B kaxoii uetBeptu pacnponaraercs rpaduk Gyakuun y =kx + b, ecmuk>0ub > 0?

V¥ nponasua ects 10 rups pazHoro Beca. Bec rupp yBenuunBaeTcs Ha 1 rpamm, 2 rpamma,
3 rpaMma COOTBETCTBEHHO, IIpU 3TOM rocieHss rupst BecuT 10 rpaMm. C UX MOMOLIBIO
OIIPEJEIINTE:

a) CKOJIBKMMH CTIOCO0aMU TTPOAABEI] MOYKET B3SITh JIBE U3 HUX, YTOOBI UX OOIIHMI BEC OBLI
HeueTeH?

b) CxonbkuMu crioco0aMu POAABEI] MOXKET B3SITh 3 TUPH, YTOOBI UX OOIIUI BEC IETUTCS
Ha 3?

¢) CkoipKUMH cIocoO6aMu MpoJaBel] MOXKET MOIY4UTh 24 rpaMma 3THX TUPb?

Kypbep nomkeH Kakaplil IeHb JOCTaBIATh 4 MU 4 TOCTOSHHBIM KITMEHTAM I10 Pa3HbIM
anpecam. YToObl HE CKy4aTh, Kypbep peIIni KaKABIH JIeHb MEHATH TOPSIOK JOCTaBKU
MUIIIB] THM KJIMEHTaM, TO €CTh HE B KaKWe JBa JIHS MMOCJIEA0BATEIbHOCTh JOCTABKU HE
JOJDKHA OBITH OMUHAKOBOW. CKOJIBKO JTHEH MaKCHMyM OH MOXET JIEHCTBOBATh 110 STOMY
npaBuiy?

VY mponasua ectb rupu Becom 1 kg, 3 kg, 5 kg, 7 kg u 9 kg. Kakoit Bec oH cMoOxeT
M3MEPHTH C UX moMotIbio Ha Becax? (I[Ipu 3ToM He momyckaeTcst KIacTh KaKyro-TH00 THPIO
Ha Ty Yally BECOB, TJC KJIAIETCS MPOIYKT.)

CKOJIBKO MOJOXKUTENBHBIX LENbIX uncels, MeHbIUX 100, yIoBIETBOPSIOT CIEAYIOIIEMY
YCIIOBHIO:

a) IeUTCS U Ha 2, U Ha 3;

b) nenutcs Ha 2, HO He Ha 3;

C) AeNHUTCA Ha 3, HO HE JCIUTCS Ha 2;
d) nenurcs wnu Ha 3, WK Ha 2;

€) He JeTUTCS HU Ha 2, Hu Ha 37



3AAHNA MEXXAYHAPOAHOW
NPOrPAMMbI NO OLEHKE
OBPA30BATE/IbHbIX
LOCTVKEHWM YHALLNXCS

Bbl MOXXeTe KylUTh KPYIIIYIO KEBAaTEIbHYIO PE3UHKY 7 Pa3HbIX LIBETOB B CIECLIMAIIBHOM
asromare. Iloka Jleino cmorpena, moau Kynwin u3 asroMara 306 xKBaTeabHbIX PE3HHOK,
1 23 13 HUX OBLIN CUHUMU.

KakoBa BepoATHOCTbh TOro, 4TO CIEAYIOIIasl KeBaTeJbHAasl PE3UHKA, KYIUIEHHAs B 3TOM
aBTomare, OyJeT cuHei? 3anuimTe OTBET B BUJE OOBIKHOBEHHOM IpOOH.

2. HaiiguTe 3Ha4eHUs X U Yy, YAOBIETBOPSIOLINE YPAaBHEHUSAM
3x+y=13
Sx—y=27
3. 2.Kamuns noctpouna rpadpux GyHKINN:
* I'paduk npencrasmisier coO0# MPSIMYIO JTMHHUIO.
* I'paduk nepecekaet ock oy B Touke (0; 3).
I'pacdmkom Kakoit U3 MepeUrCICHHBIX QYHKIIUI OH MOXKET OBITH?
A)y=x*+3 B)y=3x+1 C)y=3x-1 D)y=x+3
4. Ilpuenena dhopmymna s pacuera Temreparypsl Bo3ayxa (t °C) Ha BRICOTE y METPOB Ha/l

ypoBHEM Mops ripu Temrneparype x °C Ha ypoHe Mopsi. Eciin Temmiepatypa Ha ypoBHE
Mopst 21 °C, To kakasi TemMreparypa Ha BepiimHe ropbl Ha Beicotre 2000 m?

6,5
100

t=

5. 5.Kakas napa yncen (X; y) yAOBJIETBOPSIET ypaBHEHHIO 3X + 4y =24 7
A) (05 8) B)(3;4) O (4;3) D) (6;0)

6. 6. ]l KaXJI0T0 BBICKA3bIBaHMS BRIOSPUTE “BEPHO’ UIIK ““HE BEPHO™

BrickasbiBanue BEPHO HE BEPHO

Yucio 8'°8 8 pa3 6osnblie uncia 8'° soni-
dan 8 barobar katta

Yucio 8'° B 10 pa3 Gosnplie ynciia 8 soni-
dan 10 barobar katta

SAOAHVA MEXAYHAPOAHOW MPOTPAMMEBI MO OUEHKE OBPA3OBATE/IbHBIX AOCTUXEHNN YHALLNXCA

7.  Haiinute 3HaueHue BoipakeHus (—5)* + (—1)2 + 5%,

A)-1 B) 1 0o D)5
8.  Haiinure nmocneantoro nudpy uncia 7'°°?
A)l B)3 )7 D)9
. 7,21 - 3,86
9.  9.Kaxoe 13 BbIpaXeHUH OMMKe K 3HAYEHUIO BBIPAKEHHS 009
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10.

11.

12.

13.

14.

10 10 11 11
UIeMy paBHa CymMMa TpEX MOCICA0BATCIIbHBIX YUCECII, BTOPOC U3 KOTOPLIX paBHO 21’1()
A)6n+3 B) 6n C)6n-1 D) 6n -3

B MeponpusTiy NpuHUMarOT y4acTHe M MaJIBYUKOB U h AeBoueK. Kaxaplil mpuHec o 2 mapa.
Kaxkoe u3 crneayronux BeIpakKeHHH MpeacTaBisieT coboi o01ee KoIn4ecTBo mapoB?

A) 2(m + n) B) 2+ (m + n) C)2m+2 D) m +2n

Ha rpadwuke npeacrapineHa quarpaMmma npojak AByX BUIOB MUTHEBOM BOIBI (BUHOTPAIHOM
1 TUMOHHOW) 3a 4 roma. Ecim B Ommxkaiimue 10 neT o0beM mpogak He U3MEHHUTCS, TO
B KakOM rofly o0ObeM MpoJiaX BUHOTPAJHOTO HAMUTKA CPaBHSAETCS C 00BEMOM IMPOIaxK
JIUMOHHOTO HanHTKﬁ? OOBsiICHUTE pe3ybTaT 3aJIaHusl, MOCTPOUB TpaduK QyHKIIUH.

A) 2003 50 2005

D) 2006

401
IS .
201

10~

1998 1999 2000

Kaxkas 3anuce onpenenseT BeipaxkeHue xy + 17
A) IlpubaBbTe K 1 y, 3aT€M yMHOXBTE Ha X

B) YmHOXbTE X My Ha |

C) Cnoxure x u y, 3arem npudasbTe |

D) YMHOXBTE X U ), 3aTeM npubaBbTe |

B Tabnune ykasaHa JuinHa TeHH KycTa pa3HO# BeICOTHI B 10 yacoB ytpa. KakoBa mimna
TeHu Kycrta BeicoTor 50 cm B 10 gacoB yTpa?

A) 36 cm B) 38 cm C)40 cm D) 42 cm
Bricora kycTa (cm) JlnuHa TeHm (cm)
20 16
40 32
60 48
80 64
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22,

Komnanus «Pean Byprep» umeer 5 pecropanoB. KomnuecTBO COTPYAHUKOB B 3TUX IATH
pectopanax cocrasisier 12, 18, 19, 21 u 30 yenoBek COOTBETCTBEHHO.

- Haiigute cpennee apudmernyeckoe KOIUIECTBA COTPYAHUKOB B TISTH PECTOPaHAX.
- Haiigute Meauany uncna COTpYJHUKOB B IMATH PECTOpaHaX.

- Ecnu xonnuectBo coTpynHuUKoB B pectopaHe ¢ 30 coTpyaIHUKaMH yBEIUYUTH 10 S50, Kak
9TO MOBIIUSET Ha CpeiHEE apUPMETUUECKOE U MEANAHy BbIlIe?

x+y=12va2x+ 5y =36. Haiigute 3Ha4eHUS X U ).

A)x=2,y=10 B)x=4,y=8 C)x=6,y=6 D)x=8,y=4
Kakue 13 BelpakeHuil paBHblI BelpaxkeHnto 4(3 +x)?
A)12 +x B)7+x C) 12 +4x D) 12x

Beipazure 3Hauenue BwlpaxeHus 256 - 4096 B Buae cremneHu uucna 4, UCIONb3ys
NPUBEAICHHYIO HUKE TaOIuILy.

4] 42 43 44 45 46
4 16 64 256 1024 4096
A) 410 B) 41 C) 412 D) 413

B cnemmansnom oGopynoBanuu umetcs 100 xoHder, mpu moOBOpOTE PYUYKH KOTOPOTO
Bbimanaet | koHdera. KoHdeTsl B HEM CHHUE, PO30BBIC, )KENTHIC U 3€JICHBIC, KaXK/Ias B
PaBHBIX KOJIMYECTBAX U MepeMelianbl. Makcy1 MOBEpHYI pyuKy 000OpYI0BaHUS U IOy
OJIHY po30ByI0 KoH}peTy. HacTtana ouepens Mypazaa Bpamars pydky. KakoBo npaBuibHOE
YTBEPKACHHUE O BEPOSITHOCTH Mypajia TOIy4uTh pO30BYI0 KOH(peTy?

A) OH TOYHO MOIYYUT PO30BYIO KOH(PETY.

B) DT0 Gomnee BeposiTHO, YeM Makcyj1 MOTYYUT PO30BYIO KOH(ETY.

C) BeposTHOCTB 3TOTO Takas ’e, Kak BEpOSTHOCTh TOT0, 4TO Makcy/] OIy4UT PO30BYIO
KOH(eTY.

D) D10 MeHee BeposiTHO, ueM Makcy/n OJTYYHUT PO30BbIE KOH(ETHI.

N3 400 BbimyckHuKOB mikosbl 50 IUIaHMPYIOT HoOCTynarh B yHuBepcutersl, 100 — B
MOJTUTEXHUIECKUE TEXHUKYMBI, 150 — B OM3HEC-KOJUIEK, OCTAIbHBIE — pa0OTaTh.
[TokaxxuTe COOTBETCTBYIOIINE JIOJIM ATUX CTYICHTOB B KpyroBou aguarpamme . [IpocraBere
Ha JirarpaMMe COOTBETCTBYIOLIUE CUMBOJIBI.

TakcomoTOpHAast KOMITAHUS B3UMAET C TAKCHUCTA B 00s13aTEILHOM HOPSAKE 2,5 THICSYH CyM
3a Kaxayro noe3aky u 0,2 TeicsiuM cyMm 3a KaKIblid mpoineHHbli kunometp. Kakoe u3
CJIEIYIOIINX BBIPAXKEHUN MPECTABISIET CTOUMOCTh TaKCH, TPOEXABILEr0 N KMJIOMETPOB?

A)2,5+02n B)2,5-02n C)0,2 - (25 +n) D)0,2-2,5+n

Jnuna nocku 40 cm. OHa Obuta pa3zaeneHa Ha 3 yactu. J{muHa yacTH crneayromias (B cm):

2x -5
Haitgure nnuny caMoi JUIMHOM 4acTH.

x+7 x+6

XALQARO BAHOLASH DASTURIGA OID TOPSHIRIQLAR



23. Y4eHUKH XOTAT OTIPABUTHCA HA IKCKypcHIo B My3ei. O6en Ha Bech kiacc ctout 10 000
cyM. BxogHol 6uneT muist kaxkaoro yueHuka cocrasisiet 15 000 cym. B kmacce X y4eHHUKOB.
O6mast crouMocTh dKCKypcuu k Thicsia cym. Hamumure dopmyny st BBIYHCICHUS
3HayeHus k.

24. BepHbl WK HE BEPHBI CIEAYIONINE YTBEPXKASHHS JUIsl JTF000OT0 HATypaIbHOTO Yncia n?

Bepno He sepno

n+4=4+n
n—-5=5-n
n-6=6-n
n:7=7:n

25. Taunc (Bepnun, Tepmanus) u Mapx (Cunmeii, Berlin vaqti Sidney vaqti

ABcTpanusi) TOCTOSTHHO OOIIAIOTCS IPYT C IPYTOM
nocpencteom ceru Mutepuer. lnsg pasroBopa
OHHU JIOJDKHBI OBITH OJHOBPEMEHHO TMOJKIIOUEHBI
Kk MuTtepuery.UToOBl ONpeneauTh NMpPaBUIbHOE
BpeMs, MapKk u3yuuJ BpPEMEHHBbIE LIKaJbl B
Pa3IMYHBIX YacTIX MUPA U MOJYYUII CIEAYIOLIYIO
MHPOPMALIUIO:

3:25

20:30

13:00

3:00

I'puneuy 24:00 bepnun 1:00 Cuomneii 10:00

1-3aganue. M3yunte cutyanuro odueHus B IHTepHeTe U 3arogHUTe TaOIuILy.

2-3apanme. IloroBopute ¢ yuurensmu reorpadpuu v (uU3MKU (MHTEPBHIO), cOOepHUTE
nHpopmanuio u3 MIHTepHeTa, 3arnogHuTe TabnuIly 1 000CHYITE CBOU OTBETHI.

Camapkann, Cankr-Tutep6ypr, | Hero-Hopk,
= Ho pumpiry VY36ekucran Poccus CIIIA Ceyx, Kopes
= 24:00
= 16:00
- 2:30
- 13:50
~
~ 20:15
U
IJ
~
@)
=




J'IOFVILIECKVIE 3AAAHVA

CyMMa JIBy3HAUHOTO YHMCJIa U 3TOTO YMCIIa, 3alIMCAHHOIO B 0OpaTHOM TOPSIKE, 1aeT KBajpar
HaTypalpHOro yrcia. Haiiiure Bce Takue yucna.

BryTpu kBaapatHoro npyza B 1 m oT ero CTOpoH pa30oUT HEOOBIION caa. Y Hac ecTh 2
nocku 1mo 1 m. Kak ¢ moMonipro 3TUX TOCOK MOIacTh B OTOT cajn?

Hsana Acnupaun nposet B cesie cBoid 90-1HeBHBIN oTitycK. [Ipu 3TOM OH cTporo ciieaoBai
CIEAYIOUIMM TMPaBWIAM: Ka)Jblil BTOPOM JIEHb XOJWJ KyMNaThbCsl, KaXbli TPETHIl JIEHb
XOJIUJI TIOKYTIaTh MPOAYKTHI B Mara3uHe, a Kbl MATHIN JIeHb paboTal B caay. B mepBbrit
JIEHB JISI1 ACTHITUH Cliesiai BCIO paboTy cpa3y U oueHb ycrall. CKOJIbKO JTHEH B OTITYCKE:
A) "ipusiTHBIN" (CEroaHsa OH TOJIBKO KYIIA€TCS);
2

B) "cky4HpIi" (HUYEro HE JIeacT);

2
C) "tsoxenpl” (IeHb, KOToa JOJDKEH cAeaTh TpH Aeja)?

9

A) CrombKo HaTypalibHbIX urcest MeHbie 200, B 3ancy KOTOpbIX ecTh uirdpa 1, u mudpa 2?7
B) ckonbpko cymiecTByeT HaTypalbHBIX UYHMCE]I MEHbIIE MUJUIMOHA, B KOTOPBIX
MPUCYTCTBYIOT Bce TpH Iuperuncia 1, 2 u 37

Mypan mipobexan 9 641 m B ronke Ha 10 km.ITotom on mpomen 3 456 dm u 12 340
mm. [Totom oH ycTan u octaHoBHIICS. CKOJIBKO €Ille CAHTUMETPOB JI0 (PUHUIIIA OCTATIOCH
npobexarb Mypay?

Ixamuns, Komuna, Jleitna m Makcyn cuasit
3a CTOJIMKOM B BaroHe. /[Boe W3 HHMX CHIAT 110
XOMy ABWXKCHUS, a JIBOC APYTHX CHUIAT TMPOTHB
NBIDKEHUS TMoe3aa. /[Boe M3 HUX CHIIT Y OKHa,
a JIBO€ JPYruX CHUIAT HAa CKaMEHKe y KOopHuaopa.
Hackonbko MHE M3BECTHO:

— Jlxamuias CUAUT IO JHAroHajdd HAIpPOTHUB
Jleiiner;

— Makcy/ CHIMT JTUIIOM BIIO XOAY/IBH)KCHHS;

— Komuna cunur Ha mecte psajgom ¢ JxaMusiei.
UTO U3 NEePEUUCICHHOTO 5 €le MOTy Y3HaTh?

A) Jleitia cuIUT IPOTUB JIBHKEHUS.

B) Jleitna cunut Ha MecTe y OKHa.

C) Kommta cuiut Ha MecTe BO3Jie KOPUI0pa.

D) Jl>xamuiis cuauT HanpoTuB Makcya.

Knunuka padoraer ¢ 9:00 mo 17:00. Ha xaxapIii BU3UT marieHTa OTBOAUTCS 15 MUHYT,
Ka)KJIOMY Bpady npenoctanisiercss 30-MUHYTHBIN TIEpephIB Ha 00€]T.
Ecnu BkimHuKe paboTaroT 4 Bpaya, CKOJIBKO MAIIMEHTOB MOXKHO MPUHATH 32 OWH JICHb?

Caxune nanu 30 BOnpocoB JIsi JOMAITHETO 3a/1aHus 110 mareMartuke. Ha perienne kaxaoro
13 nepBbix 20 BOMPOCoB yxXoauT 3-5 MUHYT, nocieaux 10 BornpocoB 5-10 MUHYT.
CakvHa HaYMHAET CBOIO JoMaliHo padoty B 19:00 u nenaet 15-MuHYTHBINA NepephIB
kaxaeie 30 muayT. OHA BCeraa 3aKaHYMBaeT JI000H BOIIPOC, HAJl KOTOPBIM paboTaeT, 3a
30 MuHYT, a 3aTeM JieJIaeT nepepbiB. B kakoe camoe paHHee BpeMs OHa MOXKET 3aKOHUYHTh
CBOIO JIOMAIITHIOIO paboTy

NOTUYECKWNE 3AAAHWMA
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11.

12.

13.

14.

15.

16.

17.

18.

19.

VY nponasia ectb 10 rupp pazHoro Beca. Bec rupb yBenuuuBaeTcs Ha 1 rpamm, 2 rpamma,
3 rpaMMa COOTBETCTBEHHO, IIPHU ATOM TocheaHsst Tups Becut 10 rpamMm. C ux mMomMoIuibIo
OTpe/IeTuTe:

A) CKOJIBKMMH CTIOCOOaMHM MPOJIABEI] MOXKET B3STh JABE M3 HUX, YTOOBI MX 00U BeC OBLIT
HEYETEH?

B) CxonbkumMu criocobaMu poaaBel] MOXKET B3SITh 3 THPH, YTOOBI UX OOIINN BEC JETUTCS
Ha 3?

C) CxonpKkuMH crioco0amMu poaBell MOKET MOJYYHTh 24 TpaMMa 3TUX THPh?

Paznocth HensBecTHOTO uKcna ¢ 20 paBHa pa3Huile 3Toro yncia ¢ 32. Kakoe 1o uncio?

B bapHo ommnnHakoBoe koiMuecTBO Komiek U wbliAT. Korma bapHo cocuuTana Horm
MUTOMIIEB, UX OKa3a1och 48. CKoJIbKO UBILIAT Y bapHo?

Manuka u PaHo M3roToBWiIM OyMa)KHBIX NTHYEK JJIs YKpAILICHHS €JIKH, U KOJIUYECTBO
YKpanieHui, cieinanapix Manmkoit, Ha 8 6osnbiie, uem y Pano. Ecnu 1eBouku u3rotoBuin
BCero 26 ykpalleHui, HalIuTe KOJMYECTBO YKpalleHU, CIeTaHHbIX PaHo.

VY nponmarna ects rupu Becom 1 kg, 3 kg, 5 kg, 7 kg u 9 kg. Kakoit Bec oH cmoxkeT
M3MEPHTH C UX moMotIbio Ha Becax? ([Ipu 3ToM He momyckaercst KIacTh KaKyro-THO0 THPIO
Ha Ty Yaly BeCOB, IJIe KJIQJETCs TIPOIYKT. )

Kakoe u3 npuBeAeHHBIX HUXKE TPENJIOKEHUN BEPHO?

JloGap mpoexainia 6 km 1o moma cBoelt Tetn. CiuioMeTp BEJIOCHIIe A TIOKAa3bIBaJI, YTO BCIO
JIOpOTY OHa exajaco ckopocthio 18 km /h.

A) Jlo6ap notpebdoBanock 20 MUHYT, 4TOOBI JOOPATHCs A0 JOMa CBOCH TETH.

B) JloGap nmorpeboBasiock 30 MUHYT, YTOOBI TOOPATHCS 10 IOMa CBOCH TETH.

C) Jlo6ap motparuia 3 gaca, 9To0BI I0OpaTHCS 710 IoMa CBOCH TETH.

D) HeBo3moHO y3HATh, CKOJILKO BpeMeHH moTpedoBanock Jlodap, 4rodsl 100pathes 10
JIOMa CBOEH TETH.

Jluns0ap oTmpaBuiack Ha Oeper pekw, kKortopas Haxoautcs B 4 km ot ee moma. Eit
noTpedoBanoch 9 MHUHYT, 4TOOBI 0OpaThes M0 peku. Ha oOparHoM myTw 1OMOiM OHa
pelunia NporuTH MO0 KOPOTKOMY TPEXKHUIIOMETPOBOMY Mapuipyty. JloMoil oHa mpunuia mno
KOPOTKOMY MapuipyTy 3a 6 MmunyT. C Kakou cpeaHed cKopocThio Jumbap muia K peke u
obpatHO?

N3 moma B mkony s 1oxoxy 3a 30 munyT. Moit Oparumika uaet 40 munyt. Eciu Oparurika
BBIMJIET paHbIIIEe MEHS Ha 5 MUHYT, 32 CKOJIBKO MUHYT 5 €0 JIOTOHIO?

CoOpaBmii s0710KM MaJIBUKK, OT/IaJT TIOJIOBUHY BCEX SIOJIOK U TTOJIOBUHY SI0JIOKA TIEPBOMY
BCTPETHUBILEMYCS MY JIPYTY, BTOPOMY APYTy MOJOBHHY OCTaBIIMXCS SOJOK U MOJOBUHY
s0510Ka, a TPETheMY JIPYTy MOJOBHUHY OCTaBIIMXCA SI0JI0K U MOJIOBUHY si010Ka. [Tocrne sToro
OH caM Chell ocTaBimecs 3 s00ka. CKOIBKO SOJOK COPBAT MAJTBIMK M CKOJIBKO SIOIOK J1ail
KaXJA0MY JIpyry?

JleTn urpanu B BUKTOPUHY. 3a MPAaBWIBHBIA OTBET HauuciseTcs 2 opexa. 3 opexa OymyT
BBIUTEHBI 32 HEMPaBWIbHBIN OTBET. [locie 15 urp 1 Manpuuk He BRIMTPANl U HE MPOUTpal.
CKOJbKO MPaBUIIbHBIX U CKOJIBKO HEMPAaBUIIBHBIX OTBETOB J1ajl 3TOT peOEHOK?

Ecaum 13 3agaHHOTO TPEX3HAYHOTO YKMCIIA BHIYECTh 7, TO PA3HOCTh Oy/eT JeIUThes Ha 7.
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Ecnu MbI BeruTEM 8, pa3sHOCTb Oyaet nenuthbest Ha 8. Eciau BeraecTs 9, TO pa3HOCTh Oyaer
nenutcs Ha 9. Haiinure 3ajaHHOE YUCIIO.

Ecnu niena Bcex ToBapoB yMeHbIIUTCS Ha 20%, Ha CKOJBKO MPOLIEHTOB YBEJIWYMUTCS
NOKyHareibHas ClIocOOHOCTh HaceaeHus?

VY 12 denoBek Obu10 12 THICAY cyM. Y Kaxkgoro mMyxuussl 1o 2000 cym, y Kaxaoi
xeHMHbl o 500 cym, y kaxaoro pedenka o 250 cym. Ckoibko aeTeit OblIo Cpein 3TUX
12 yenosek?

55% cBexxecoOpaHHOTO BHHOTpaa COCTaBiseT BoAa. BraxuHocTts ustoma 15%. Ckoiabko
BUHOTPa/ia Hy>KHO JUtst mpurotoBienus 10 kg uzroma?

OnHo U3 yucen a, b U ¢ NOJNOKUTENIBHOE, OJHO OTpHIlarenbHoe U oaHO paBHo 0. Ilpu
9TOM |[UMeeT MecTo paBeHCTBO |a| = b2 (b - ¢). Kakue u3 maHHBIX 4mcen MOTYT OBITh
TIOJIOXKUTEIEHBIMU?

[Moesn anmuuoit 450 m mpoezxkaeT mo MOCTy 3a 45 cekyHI, MUMO cuModopa — 3a 15
cexyHJ. HalinuTte ckopocTh U JUIMHY 1oe3/a.

[Taccasxupbl TpamBasi BBIIUIM Ha BTOPOM OCTAHOBKE, M IOJIOBUHA MX MECT B BaroHe
nmycToBasio. Ecim nociie 3Toi 0CTaHOBKM KOJIMYECTBO MACCAXKUPOB YBEJIMUMIOCH Ha 8%, 1
U3BECTHO, YTO B TpaMBail momeniaercst He 6osiee 70 4eaoBeK, TO CKOJIBKO YEIOBEK BBIILIO
Ha BTOpPO ocTaHOBKe?

Mopckast Bofa copepkHt 5% conu. Ckonbko K 40 TuTpaM MOPCKOH BOAIBI HYKHO JJ0OaBUTb
JUTPOB MPECHOM BOJIBI, YTOOBI KOJMYECTBO COJIM B MIOIy4YEHHOU BOZE COCTaBUIIO 2%?

Iena Ha kaptodens Beipocna Ha 20% u3-3a Hemoroasl. Bckope mocie 3Toro ero reHa
Obl1a cHkeHa Ha 20%. Koneunas neHa kaprodens HUKe WM BbIIlIe HAYAJIbHOMN 1EHBI?
Ha cxonpko mporieHToB?

JIBa yueHHKa OTIIPaBUIIMCh OJJHOBPEMEHHO U3 OJHOTO JI0Ma B OJHY M Ty ke IKoixy. OquH
U3 HUX AenaeT war Ha 20% Kopoue, 4eM y Ipyroi, HO 3TOT YYEHHK 3a TO K€ BpeMs JeaeT
Ha 20% OGonblie maros, 4eM Ipyroi. KTo u3 yueHUKOB IPUIET B KONy EPBbIM?

CroumocTs BxoaHoro Omnera Ha craguoH — 200 cym. [Tocne cHkeHns: croumocTH 6usera
KOJIMYECTBO IAaCCaXUPOB yBeIMumiaoch Ha 25%, a BeIpyuka yBenuumwiach Ha 12,5%.
CKOJIBKO CyMOB CTOMJI OMJIET OCIIEe CKUIKU?

ABTOMOOMIIb €XaJl U3 roposia B KUILIak co ckopocThio 50 km/h, a 06paTHO co CKOPOCTHIO
30 km/h. HaiiauTe ero cpeiHio0 CKOPOCTh Ha BCEM ITyTH.

JIBa rpy30BHKa OTHPABMIINCH U3 MyHKTa A B MyHKT B ogHOBpemenHo. [lepBelii monoBHHY
BpPEMEHH, 3aTPAYCHHOI0 Ha BECh MyTh, €Xall CO CKOPOCThI0 50 KM/4, U co ckopocThio 40
KM/4 ocTaJlbHOE BpeMsl. BTopoii rpy30BUK Mpoexal NepByto MOJIOBUHY ITyTH CO CKOPOCTBIO
40 xMm/4, a BTOpYI0 NOJOBUHY cO ckopocThio 50 km/4. Kakas mammna goenet 1o myHkra B
nepBoit?

NOTUYECKWNE 3SAAAHWA
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MATEMATUYECKWME TEPMWHDI

Tepmun CrnoBapHoOe 3Ha4E€HUE U KOMMEHTApHH
IIponcxoauT OT rpeuecKoro ciaoBa «apupmocy.
1 Apudmeruka P P pud
03HAYaeT UCKYCCTBO YUCEIL.
) Asre6pa 370 eBponeickoe MPOU3HOILICHNUE CIIOBA «allb-1ka0p» B
p pou3BeIeHNH AJb-X0pe3MU «AJb-HKa0p Ba allb-MyKabasay,
3 Omnpenenenne 3HaKa JEJIEHUS C TIOMOILBIO JBOETOUNS BBEI B
HayKy Hemeukui yuenslit JIeiiOnun B X VI Beke.
[Ipoucxonut oT naTuHCKOro cinoBa «coeffi ciensy. 3HaUUT
4 Koa¢pdunuent MOMOIITHUK. DTOT TepMHH ObLI BBeZieH PpaHcya Buetom B
koH1e XVI Beka.
« , Anu Kyurumn ucnons3osan ero B 1425 rogy B cBoem
[TonoxurenbHO
5 « » MIPOM3BE/ICHUM 110]] Ha3BaHueM «Xucab Pucomnay» («KuroOyn
OTPULIATEIILHO
Myxammaaus»).
. IIponcxomuT OT JIATUHCKOTO CJI0BA «HATypaJbHbIN», 03HAYaeT
6 Harypanbhbrit . .
HACTOSLINM UM €CTECTBEHHbIN.
[Ipoucxomut oT rpeueckoro cioa «parallelasy,
7 [TapamiensHo
B nepeBozie 310 03HadaeT 60k 0 OOK.
[Ipoucxoaut ot natuHCcKoro ciosa‘“‘perpendicularies” u
8 [lepnienqukyisip
03HAYaeT BEPTUKAJIBHO.
TepmuHbI «IUTIOCY (7aT. plus — OoMbIIe) U «MUHYCY (JIAT. mi-
9 +u - nus — MeHbl1e) OblTu Hanrucanbl ®ubonauuu B 1202 1.
Onu urypupyrot B npousseneHun «3udep Adacu».
IIponcxoauT OT IATUHCKOTO CJI0BA «percentumy, 4To 03HadaeT
10 IIpouent
«COTHS.
3TO coueTaHue JAaTUHCKUX CIIOB «Pro» M «portia», 4To B
11 [Iponopuus
IIEPEBOZIE O3HAYAET «ABAY.
[Tpencraisier coOol coueTaHHE IPEUeCKUX
12 Cummertpust R .
CJIIOB 'Sym’ U “metrio
13 Crctema IIpoucxonuT OT rpedeckoro ciopa “systhema” u B nepeBoe
O3HAYaeT COCTOSIINI U3 yacTel, OObEIMHEHHBIH B LEJI0€.
[TpoucxomuT oT naTuHCKOTO cnoBa “formula” u o3Hauaet
14 dopmyiia .
M3BECTHBIN 3aKOH
ITpoucxonut oT natuHcKoro ciosa «funciloy, uto B nepesoe
15 DyHKIUA C O3Ha4daeT ObITh, BHIMOMHATHCS. JIGHOHUII BBEII ATOT TEPMUH B
HayKy B 1673 roxy.
Bgen /[xammn Ko B cBoeM npousBeneHnn «ApudmeTuka
16 | Hdecsartuunas 1po0b
Kanutny («MudTtaxyn-Xucod»), HanucaHHOM B 1427 roxy.
3anuch IeCATUUHBIX IpoOerero B HbIHEIIHEM BHU/IE ObLIO
17 | Jecaruunas aipoOb | BBEIECHO B HayKy (ppaHiry3ckum marematukom Buerom B XVI
BEKE.
18 0 CkoOku ObUTH BBE/IEHBI B MATEMATUKY B IIEPBOI MTOJIOBUHE
XVII Beka
ITpoucxonuT OT JaTUHCKOTO ciI0Ba «vertucalusy» u B nepeBoje ¢
19 Beprukans
03HAYaEeT CTOS.
[IpoucxoauT OT TaTUHCKOTO cjIoBa “gradus”, 03Ha4aroLIeTro
20 I'panyc P & ’

CTCIICHDb WJIM JTall.
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O ‘quv nashri

Ab6boc Axmanos , Kamonnaoun Canapboes, /[unimypoo boiimunnaes,
Opeaw Kapumos, Mypaodaican Xooacanusszos

AJII'EBPA

Yueonuk ona 7-knaccoe cpeonux oouieobpazosamenbHuIX WIKO

Peoaxmop Opudxan Mansanues
Xyooorcecmaennniii pedaxmop CapBap @apMOHOB
Xyooorcnux bexszon 3ydapos
Juzatinep Anumapion AKHUIIOB
Texnuueckuti pedoakmop Axmaip CynaiiMaHOB
Peoaxmop cmpanuy Unbxom bonraes
Koppexmop Xypmmabex Moparumo

[Meuars pazpemena 00.00.2022 1. Pazmep 60x84 1/8.
I'paduka Times New Roman.Keres 12 mpudt. OdceTHas neyars.

VYenosnas nedarnas popma 00.00. Cuer m3narenscta 00.00.
Kommaectso 000 000 »x3. 3akaz Ne 0000.
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Taﬁ.lmua, MoKa3bIBaKOIIasA COCTOAHUE AaPCHA0OBAHHOI'0 yqeﬁﬂmca

IToxmucs TToxmuce
.| CocrosiHue CocrosiHue
Nwms u pamunust  [YueOHBIN KJIACCHOTO KJIACCHOTO
Ne yueOHUKa Ha yueOHUKa Ha
y4EHUKa roj PYKOBOH- PYKOBOIH-
HayaJjo rojaa KOHEII rosia
TeNs TeJs
1.
2.
3.
4.
3.
6.

B cBsi3u ¢ c1aveil yueOHUKa B apeH/y M BO3BPAaTOM B KOHIIE Y4eOHOI0 roia
yYKa3aHHas Bblllle TA0JINIA 3a0JHAeTCS KJIACCHBIMM PYKOBOAMTEJIAMM HA

OCHOBAaHMH CJICAYIOINUX KPUTECPUEB OLCHKM:

Hogwri CocrosHre yueOHHKa MPU TIEPBOM HCTIOJIb30BAHUU.

Xoporwce O0noxka 1enasi, He OT/IeJIeHa OT OCHOBHOM YacTh yueOHuka. Bee crpanuiibt
p B HAJIMYWH, HC ITIOPBAaHbI, HA CTpaHUIAX HCT 3aluced u IIOMapoK.

VIOBIETBODH OO6noxka momsiTa, CJlerka HCIaykaHa, Kpas CTepTbl, €CTh OTPHIB OT
Teanoep OCHOBHOTO KOpIlyca y4eOHUKa, HO YIOBIETBOPUTEIHHO BOCCTAHOBIICH.
BripBaHHbBIE CTPAaHUIIBI BOCCTAHOBIICHBI, HEKOTOPHIC CTPAHUIIBI HCYCPUCHBI.
Hey/10B1eTBO O06n0XKa IOpBaHa, Ha HEHl HauepPYEeHO, OTOPBaHA OT KOpITyca, JTHO0 MOITHO-
pZITeJILHOC CTBIO OTCYTCTBYET, JTHOO IJI0X0 CKieeHa. CTpaHHUIIbI TOPBAHBI, HEKOTOPHIE

OTCYTCTBYIOT, HCUEPUEHBI. Y YeOHUK BOCCTAHOBJICHUIO HE TOJIICHKHUT.




