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MpeaucnosBue.
Kak nonb3oBaTbCcs 3TUM nocoouem

Ota KHHra aJ[pecoBaHa JIOISAM, KEJIatoLIUM CaMOCTOSITEIBHO OBJIa-
JIeTh KypcoM anreOpsl 7—9 ki1accoB 00111e00pa3oBaTenbHOM IKOJIBL, C I1e-
760 THO0 caath Wi epecaats OI'D, 1160 moModb KoMy-100 3TO cjie-
Jate, JMOO TPOCTO W3 KEITAHUS CHCTEMATH3MPOBATh HMEIOLIHECH
3HaHUS B OTOU BaKHOW YaCTH HAIIETO 00pa30BaHMUS.

Kaxxmas rimaBa 3Toro mocoOusi COCTOUT M3 CIEIYIOIINX YacTeH:

a) TEKCT, Halle4aTaHHbIN JKUPHBIM U CBETJIBIM IIpUGTaAMU;

0) 3a1aHMsI BHYTPH TEKCTA;

B) KOHTPOJIBHBIE 33]]a4H MOCIIE TEKCTA.

Texcr, HaneyaTaHHbIA KUPHBIM MIPHU(PTOM, — ITO OCHOBHAs MH-
(dopmarys, mpeaHa3HaueHHas 11 0e3ycloBHOTO yeBoeHus. HyxxHo me-
penuCHIBaTh €ro B Bally pabovylo TeTpaib U BIyYHBATh HAU3YCTb.

Texcr, HameyaTaHHBIN CBETJIBIM HIPUPTOM, — 3TO OOBACHEHHE
00s13aTeILHOTO MaTepHalla.

Bce mprumeps! U3 3T0# KHUTH HEOOXOJMMO MIEPEHOCHTH B Ballly pa-
0ouyto TeTpan!

3aganus BHYTPH TEKCTa HY>KHO BBINOJHATE Cpa3y MO Mepe YTECHUS
TekcTa. 11 0043aTenbHO CBEPATH BAILIU PEIICHUS C TEMU, KOTOPBIE TaHbI B
KOHIIE Ka)K/TOW TJIaBBL.

KonTtponpHbIe 3a/1aui Hy)KHO pemIaTh TOcie MPOpadOTKH BCETO
TeKCTa I1aBbl. 11 00s3aTeNbHO CBEPATH BAIIM OTBETHI C TEMHU, KOTOPBIE
JIaHbI B €€ KOHIIC.

3ameTnm, 4To BaM, BO3MOYKHO, 3HAKOM MaTepHall HEKOTOPHIX I'JIaB.
VY ocToBepbTeCh B 3TOM, PEIIUB KOHTPOJIFHBIE 33a4H, JTAHHBIE 1TOCTE
TEOPETHUECKOT0 MaTepHaia riaBsl. CBepbTe Ballld OTBETHI C UMEIOIIU-
MHUCS B KOHIIE IJIaBbl. ECIi Baly OTBETHI CXOAATCS C HAIIMMH OTBETaMH
He MeHee ueM B 7 ciaydasx u3 10, a omiOKu CBsI3aHbI TOJIBKO ¢ HEBHUMa-
TEJIFHOCTBIO, TO 3TY IJIaBY BBl MOXKETE MPOITYCTHTh.



PaboTy Haj0 HaYaTh C MPOBEPKH CBOMX 3HAHUU 10 KypCy Marema-
TuKA 1-6 KaccoB. Jta paboTa BeeTCs HECKOJIBKO WHAUE, YeM BBIIIe-
ommcanHas. OHa TOAPOOHO pPAacCMOTpPEHA B IEPBOH TJIaBe 3TOTO
mocoousl.

VYcenexos Bam!

ABTOpBI KHUTH OnarojiapAt Eneny AHaTonseBHY MIBaHOBY, IPOYH-
TaBIIYI0 PYKOITUCH KHUTH U CJIEIABIIIY0 MHOTO [IEHHBIX MPEJI0KEHUH.

Asropsl Onmaromapst Esrenunst BaneppeBrnda [lanamy 3a ero padory
HaJl pyKOIHCHIO.



masa 1. MOBTOPEHUE KYPCA MATEMATUKHA
1-6 KIIACCOB

[lepBoe, yTO HYKHO CAETATh, — YOSIUTHCS B TOM, UTO BBI BIaJICCTE
CIIEIYIOUTMMH OCHOBHBIMH 3HAHMSMH, YMEHUSIMH U HAaBBIKAMHU, BXOJS-
IIMMH B KypC MaTeMaTHKH 1—6 KJIacCOB.

1. 3HaHMe Hau3yCTh TAOJIMIIBI CIIOKEHHUS OJTHO3HAYHBIX YUCEIL.

2. 3HaHUE HAU3yCTh TAOIUIBI YMHOKEHHSI OJTHO3HAYHBIX YHCEI.

3. 3HaHue MOpsAKAa MATEMAaTUUECKUX JICHCTBHM.

4. YMeHne CKIIafbIBaTh, BEBIYUTATh, YMHOXKATH U JCIUTH HATYPallb-
HBIC YMCIIA U TPOOHU, KaK ACCATHIHBIC, TAK U OOBIKHOBEHHBIC.

5. YMmenue CKJIaAbIBaTb, BbBIYUTAThb, YMHOKAaTh U JC/IUTH I1OJIOXKHU-
TeJbHbIC U OTPUIIATEIIbHBIC YHCIIA.

6. YMeHue packpbIBaTh CKOOKH.

7. YMeHue onepupoBaTh C MOAYJIEM.

8. YMenwne pemats IpoCTEeUINe 33/1a4u C IPOLIEHTAMH.

9. YMeHnue HaX0uTh HEU3BECTHBIN UJICH TIPOIIOPIIHH.

10. YMeHue pemaTh NpoCcTeHIne ypaBHEHHs U HEPABEHCTBA.

[TocBsiTUTE HEKOTOPOE BPEMS BBIACHEHHUIO ATHX BOIPOCOB, TOJIb3Y-
SICh CIIEAYIOLIMMHU PEKOMEHIAUSAMU. A €CIIh OKaXETCs, YTO KaKUX-JTU-
00 3HAHWI1 y Bac HET, — OBJAICHTE NMU JI0 HavaIa MOCISAYIOMINX 3aHs-
THH.

Cpenu nepeunciIeHHbIX IECSITH TEM 0C000 BaYKHBI TICPBBIC JBE: OIle-
parnmy ¢ OJHO3HAYHBIMH YHCIIaMU BB JOJDKHBI BBIIIOTHSTH B YME, HE 3a-
nymbiBasgch. [IpennmaraeM ocoOyro mpoieaypy KOPPEKIUH 3HAHHWHA MO
9TUM JIBYM T€MaM.

1. Tabauua CiaoXeHus.

[TpoBepbTe ceds HA CIeIYIOMUX TISITH BOMpocax. Yemy paBHBI CyM-
MbL: 5+7;9+8;7+5;8+9;6+8?

Ecnu BBl OTBETHIIM Ha 3T BOIIPOCHI Cpasy, CUMTaiTe, 4To ¢ TabIu-
LIeH CTI0)KEHUS y Bac Bce B nopsijike. Eciu xe X0Ts Obl B OJHOM NPUMEpE
BEI HICITBITAJIH XOTSI ObI HEOOIBIIOE 3aTPYAHEHHUE, TO MIPUCTYIANTE K KOP-
pexTupyomemMy ooydenuto. [IpeamaraemM ocyIecTBUTH €ro TakK.



Bbl BbIpe3aeTe U3 mioTHOM Oymaru 44 KapTOUKH pa3MepOM OKOJIO
4 x 6 cm. Ha numieBoii cTOpoHE KaX[A0W KapTOUKH MHUIIETE TPUMEPHI:
2+8,2+9,3+7,3+8,3+9,4+6,...,4+9,5+5,...,5+9,6+4, ...,
6+9,7+3,...,7+9,8+2,...,84+9,9+1,...,9+9. Ha o6opoTHOii cTO-
poHe Kax a0 kapTouku nuiiere oreet: 10, 11 u t.1. KapTouku cknaapi-
BaeTe CTOMKOM BIIEpEMENIKY JIMIIEBON CTOPOHOM BBEPX M HAYMHAETE pa-
0oTy.

Bl cMoTpuTe Ha MEepBYIO KapTOUKY, cpa3y JaeTe OTBET U CPaBHU-
BaeTe €ro C OTBETOM Ha 000pOTe KapTouku. Eciu BB Jamu OTBET HE 3a-
IyMBIBAsICh U TIPUTOM BEPHO, TO BBl HAJIphIBacTe KapTouky. B mobom
ciIydae BBl MOJKJIAABIBACTE ATy KapTOUKY (LIEIYIO MM HAaJOPBAHHYIO)
BHHU3 CTOIIKH M TOYHO TaK ke paboTaeTe co cienyromei kaproukoit. Ho
BOT BbI JIOIIJIN JIO HAJIOPBAaHHOW KapTOYkH. Eciiu Bbl CHOBA HAa3bIBACTE
MPAaBUJIBHBIN pPE3yNbTaT HE 3aIyMBIBasICh, BBl HAAPBIBACTEC KapTOUKY
BTOpUYHO. Ecnn HeT — oHa ocTaeTcs ¢ ogHuM HajpbiBoM. Korma kap-
TOouka OyJeT HaJopBaHa TPIKIBI, BBl e¢ ynansiere. Heobxomumo nose-
CTH paboTy M0 MOIHOTO 3HAHUS TAOIHIIBI CIOKCHUS OJHO3HAYHBIX UH-
cen. Bame 3HaHMe TaOMMIIBI CIIOKEHUS OJTHO3HAYHBIX YHCEN JIOJIKHO
OBITH OE3YCIIOBHBIM.

2. Tabnuma yMHOKCHHUS.

Pabota Taxas xe. [IpenBapuTensHas npoBepka Ha mpumepax 7 - §;
6-9;8-8;7-6;8-7u9 - 6. Ecu noHamo0aTCs KAPTOUKH, HA HUX HYXK-
HO caeJlaTh HagImucu oT 2 - 21109 - 9.

[Tocne oTpaboTKK TAOJINIL CIOKEHUS M YMHOKCHUS 3aiiMUTECh OC-
TaJbHBIMUA BOMPOCAMU M3 BBILIETIEPEUUCICHHBIX. 3HAHHE UX MOXKHO
MIPOBEPUTH, BHITIOJIHUB CIIEAYIOUINE KOHTPOIbHBIE 3a/1a4u. DTH 3a7a4n
BBINIOJIHAIOTCS MUCbMEHHO. K HUM HaMu JJaHbI OTBETHI U PELeHUs Ha CTP.
10-20. He Hy»HO 3arIs/16IBaTh B OTBETHI IO OKOHYAHUS pabOTHI HaJT BCE-
MU 38 KOHTPOJIBHBIMHE 3aJI1a4aMH JI0 TOTO, Kak paboTa OyJeT MOJTHOCThIO
BBINTOJTHEHA MJIM BBl TIOUMETE, UTO CEJIaIN BCE, YTO MOIJIH.

KonTpoJbHbIe 321291

BreruncianTe:

1.272 + 328 : (369 — 23 - 16).

2.484 +207,07.

3.4084 -219,7.
4.30,8 - 1,23.
5.30,84: 1,2.



Thasa 1

6. Haiitu 15% ot 85.

7. Haiitu uucno, 7% koroporo pasusl 210.

8. CKONIbKO TIPOIEHTOB COCTaBIsIET Ynucio 8 oT 207
9. [IpencraBuTh B BUje OOBIKHOBEHHOU npodu 0,45.

10. IIpencTaBUTh B BHJE ACCATHYHON ApoOH %; %

Brruncnurs:

11.%—%3.
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16.

17.
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18. Uro OoJiblie % 500071 lﬁ?

Brryuciurs:
19. % +0,3.
7

20. 2 +0,3.
5

21. 2. 0,3.
5

a+3

22. Ilpu kakuX 3Ha4ECHUSIX IEPEMEHHBIX BEPHO PABEHCTBO =0?

23. Haiitu 0,4 ot 70.

24. Haittu uuncio, % KOTOPOTO paBHbI 24.



1
25. Kakyo gactb 0T 23 cocTaBIsIeT YUCIO ;?

Beruncnuts:
26.3 + (-5).
27.3 - (-9).
28.3 - (-5).
29. -3 : (-9).
30. PackpbiTh ckoOKu a + (¢ — 1); a— (¢ —1).
31. [Ipu kakux 3HAUEHUAX IEPEMEHHBIX BEPHO PAaBEHCTBO
a(b-6)=0?
32. PemuTh ypaBHEHHUS:
x—2)+8=x-75;
7T-—2x—-1)=x+2;
x+4=3+(x+1).
x+2

33. Pemnth ypaBHEHHE + g =4+

6

34. Pemuth ypaBHEHHE 3 i
x-2 5
35. Pemuth ypaBaenue x(x + 3)(2x — 5) = 0.

36. Pemnts ypaBHeHue [2x| = 5.

37. YupocTuTh BeIpaKeHue |t — 4|.
38. Pemmnth HepaBeHCTBO |x + 9] < 13.

Bot Teneps, 3akoHUNB paboTy, cBepbTE Balk 38 OTBETOB CO Clie-
JYIOIIHMH.

OTBeThI K KOHTPOJIbHBIM 3ala4aM

1. 600. 2. 691,07. 3. 3864,3. 4. 37,884. 5. 25,7. 6. 12,75. 7. 3000.

8.40%. 9. 2 10. 0,5; 0,8(3). 11. 3%. 12. 25. 13. é 14. 3 15. 10,5.
20 7 7 7 21

16. E 17. 1—0 18. §>§ 19. ﬂ 20. 0,7.21. 0,12. 22. a =3, b # 4.
35 5 70

21 11

23. 28. 24. 42. 25. 1721 26. 2. 27. 8. 28. -15.29.0,6. 30. a + c— 1;

a—c+1.31. JIu6o a = 0 npu 1r000M b, MO0 a — JF0O0E YUCIIO TIPH
b = 6. 32. Kopneii HeT; 2; koperb — Jitoboe gncio. 33. 4,25. 34. 5,75.
35.0,-3,2,5.36. +2,5. 37. 4 — «. 38. [-22; 4].

8



Thasa 1

Ecnu u3 atux 38 3aganuii caenanbl BEpHO XOTs Obl 35, TO cunTaiiTe,
YTO Bbl BJIQJICETE€ ITUM MATE€pPHAJIOM, U NPUCTYNalTe KO BTOPOU IJlaBe
ATOM KHUTH.

Ecnu BepHBIX OTBETOB MEHBIIIE, TO 3TO 3HAYUT, UTO 3HAHUS 110 JaH-
HBIM BOTIPOCaM HEIOCTATOYHBI, M BaM CIIEAYCT HaJ 3THM MopadoTaTh.
He yremaiite cedst Tem, 4To OOJBITUHCTBO 33IaHUN C/IEIaHO BEPHO. DTH
MIPUMEpPBI HaJI0 YMETh penraTh 0e301IMO04HO ITOTHOCTHIO. M BooO1Ie, 3a-
HUMATBCS 110 CAMOYYHTEII0 MOYKHO, TOJIBKO €CJIM Bbl TOTOBBI CKOPEE T1e-
pe3aHuMaThCs, 4YeM Hejo3aHuMathes. Tak, mo KpaifHeil mepe, 1ymaeMm
MBI 1 BOT 9TO MBI BaM IpeiaraeM.

OO0patuTe BHUMaHWE Ha MOJIPOOHBIC perieHns 3aaau 1-38, npuse-
JleHHbIe HiDKe. [IpoBeiuTe 3TH pelieHus, TO €CTh IOBTOPUTE BCE HAIIH
BBIUMCIICHUS ¥ IPEOOPa30BaHUs B CBOCH TETPaJH. A TIOCIIE STOTO pope-
[IaliTe BeCh MAacCHB TPEHUPOBOYHBIX YIIPAXXHCHUH, JAHHBIX HAMH Ha
CJeNYIOUINX cTpaHuLax. Ternepb MOBTOPUTE PELLIEHUE TEX KE KOHTPOIIb-
HbIX 3a7a4 1-38. He mpaBaa i, nmomyyaercst mydme? A eciv CHOBA He-
yIada, TO CHOBAa TPEHHPOBOUHBIE yrpaxkHeHHs1, U cHoBa NeNe 1-38, 1o
WX TOJIHOTO YCBOCHHUSI.

Pemrenue KOHTPOJIbHBIX 3aa4

1. Beraucaurs 272 + 328 : (369 — 23 - 16).
Pewenue. 4 3 5
Ornpenenaum mopsiIioK neiicreuii': 272 + 328 : (369 —-23 - 16).
B nepBom paeifctBuu umeem: 23 - 16 = 368.
Bo BTopom neiictBun: 369 — 368 = 1.
B tperpem nmeiictBum: 328 : 1 = 328.
B gerBepTrom nericteum: 272 + 328 = 600.
DTHU BBIYUCIICHHS MOKHO 3aIIMCaTh U TaK:

272 +328:(369-23-16)=

=272 +328:(369 —368)=

=272 +328:1=272+ 328 = 600.

2. Beraucnuts 484 + 207,07.
Pewenue.

»—tv\].h
(= Nl e
N |3 O
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O | O |

CM. Kypc MaTeMaTHKU 5—6 KJIaccoB.



3. Berunciuts 4084 — 219,7

Pewenue. 4l0/8 4]0
219, 7
38 6 4,3

4. Berauciuts 30,8 - 1,23.

Pewenue.

CHavaya npou3Be/ieM YMHOXEHHE, He oOpailias BHUIMaHUs Ha 3a-
[ATBIE:

308

123

9.2 4
+ 6/1 6
308

31788 4

Tenepb oTHENMM B MOJYYEHHOM TPOU3BEJICHUM 3arsTON CrpaBa
CTOJIBKO PP, CKOIBKO BCETO MECITUYHBIX 3HAKOB COJEpIKAT 00a MHO-
JKUTeNs, To ecTh 1 + 2 = 3 necarnunbix 3naka'. [lomyunrcs 37,884.

5. Beraucnuts 30,84 : 1,2.
Pewenue.
[IpeobpasyeM neiicTBUE TaK, YTOOBI MOJYYHUTDH JICJICHHE HA HATY-
panbHOe uncio. s TOro yMHOKHUM U JISIUMOE, U AenuTenb Ha 10:
30,84 :1,2=308,4: 12.
TIpoussenem nenenwne 308,4 na 12. lnst atoro pazaenum 3084 Ha
12, moCcTaBUB 3aISITYI0 B MOMEHT CHECEHUS IIUQPBI TECATHIX:

13/0/8,4]12
2 4 2157
6.8
60
8|4
8 4
0

6. Haiitu 15% ot 85.

CM. Kypc MaTeMaTHKU 5—6 KJIaccoB.
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Thasa 1

Pewenue.

Crauana naiinem 1% ot 85. Ilomyuurcs 85 : 100 = 0,85. Temnepn
Haigem 15% ot 85: 0,85 - 15 =12,75. To e MOXHO caenaTh cpasy:
8515 1575,

100

7. Haittu uucno, 7% xoroporo passsl 210.

Pewenue.

Cuauana Haitnem 1% ot HeusBecTHOro uncia. [lomyuurcs 210 : 7=

= 30. Teneps Haiinem Bce uncio, To ectb 100%: 30 - 100 =3000. To xe

MOYHO CJIeJIaTh Cpasy: w =3000.

8. CKoJIbKO IPOLEHTOB cOCTaBIIsIeT Ynucio § ot 207
Pewenue.
Cuauana Haigem 1% ot uucna 20. [omyuurcs 20 : 100 = 0,2.

Tenepb Hafl}leM, CKOJIBKO TaKUX MPOLCHTOB COACPIKHUTCA B YUCIIC 8:

8 : 0,2 =40. To e MOXKHO CJIeJIaTh Cpasy: % =40.

9. [IpencraBuTh B BHJIE OOBIKHOBEHHOH Jipodu 0,45.

Pewenue.

3amucaTth KOHEUHYIO JCCATHYHYIO MpOoOb B BHUIIE OOBIKHOBEHHOM
MOXKHO TaK: B YHCIIHTENIC HAMKCATh ATy IpoOb, OMycKas 3arsTyro,
a B 3HAMCHATEJIC HAMKCATh CAMHUILY CO CTOJIBKUME HYIISIMHU, CKOJBKO
JIECATUYHBIX 3HAKOB B JJAHHOM IecATHYHOI 1podu’ . B Harmem cirydae mo-

45
JIy4JaeTcst OObIKHOBEHHAs JIpO0Ob 00’ €€ MOXKHO COKPAaTUTh Ha 5.
Omeem: 2
20

. 23 5
10. IIpeacraBuTh B BUJIE NECATUIHON ApoOH ——; —.
46 6
Pewenue.
[IpencraBuTh OOBIKHOBEHHYIO JIPOObL B BUJC JIECATUYHONW MOKHO,
JIeJTsl YMCITUTENb Ha 3HAMEHATENb . MOXKeT MTOJIYYUTHCS THO0 KOHEUHAs

JIeCTUYHAS JIPOOk, JTNO0 OECKOHEUHAS ITepUOIYecKast JCCATHIHAS JPO0b.
5

B nanHoM ciyuae nomyvaercs % =23:46=0,5; 3 =5:6=0,8(3).
CM. Kypc MaTeMaTHKU 5—6 KJIacCoB.

To xe.
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Mmasa 2. MHOXXECTBA

MHOXeCTBO, JIEMEHT MHOXECTBA

B K#3HH MBI TOCTOSTHHO UMEEM JIEJIO C Pa3IMIHBIMH MHOKECTBA-
MU: KOJJICKTHB YYAITIXCS ITKOJIBI, KOMIUICKT y4eOHUKOB IJIS yUAIIAXCS
ceapMoro kiacca u T.1. ClioBa «COBOKYITHOCTBY, «coOpaHuey, «Hadbop»
U T.J. TaKke 0003HAYaIOT MHOXKECTBAa. HekoToprle MHOXKECTBA UMEIOT
CrielMaIbHbIe HAa3BaHMUs: CEMbsI, COLBETHE, apXUIIeNar, FapHUTYp, 0Tapa,
TaOyH, CO3BE3/IME U T.1.

IIprMepaMu 9UCTIOBBIX MHOKECTB SIBIISTFOTCSI MHOYKECTBO YETHBIX
YHCeN, MHO)KECTBO OOBIKHOBCHHBIX MTPABIIIBHBIX IPOOE co 3HAaMEeHaTe-
JIeM TISITh | T.JI.

Coznarens Teopun MHOKecTB ['eopr Kanrop (1845-1918), roBo-
PHJI, YTO Ha CBETE HET HUYEro, KpOMe MHOXKeCTB. B crporoii Mmaremaruke
TEOPHUs] MHOXKECTB OIMCHIBACTCS C MOMOINBI0 akcuoM. Ho Mbl Oynem
paccMaTprBaTh MHOXKECTBA WHTYWUTHBHO, OIMPAsCh HA CBOW 3APaBBIN
CMBICI U U3HCHHBIN OMBIT. CIemyst 3TOMY, MO MHOKeCTBOM MBI 0Yy-
JeM MOHUMATD J1000e codpaHue (COBOKYNHOCTh, HA0OP U T.I1.) OMpe-
AeJeHHBIX 3J1eMeHTOB, MMEIOIINX 0011ee CBOICTBO, 00beIMHSIIOLIee
3J1eMeHThI MHOKEeCTBA B eIHHOE LeJIoe.

Maremartnyeckoe MOHSATHE «MHOXECTBO» M OOIIeyNnoTpeOuTeIh-
HOE TOHSTHE «MHOTO» HE aJIeKBaTHbBI, TaK KaK MHOXXECTBO COBCEM
HE 00513aTETHHO COACPKUT MHOTO 3JIEMEHTOB. MHOKXECTBOM CUHTACTCSI
W Takoe coOpaHue 3JIEMEHTOB, B KOTOPOM HMEETCSI BCErO OJIMH 3JIEMEHT
(HanpuMep, MHOKECTBO JMPEKTOPOB KOHKPETHOH 00I1eo0pa3oBaTeib-
HOM IIKOJIBI) ¥ JJaKe TAKOE, B KOTOPOM HET HH OJIHOTO 00beKTa (MHOXKE-
CTBO JIIOJICH, TOKUBIIHX /IO THICSYHU JIET) — TaK Ha3bIBaeMOE IyCTOe
MHOXKECTBO.

OOBIYHO MHOKECTBA 0003HAYAIOT 3arJIaBHBIMHU JIATHHCKUMH OyKBa-
MH, a DJIEMEHTHI MHOKECTBAa — MaJIBIMHU JATUHCKUME OykBamu. Ho ObI-
BaeT U Ha00opoT. Ecim nipsimast @ conep kKUt TOUKy 4, TO ¢ — MHOXKECT-
BO, A — €ro BJIEeMEHT.
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Ecan MHOKeCTBO A COCTOUT U3 3JIEMEHTOB &, b, ¢, ..., y, 7, TO €T0
0003HAYAIOT C MOMOIIBIO PUTYPHBIX cKO00K: A = {a; b; c; ...; y; z}.

IMycToe MHOKeCTBO 0003HAYAETCS CHMBOJIOM .

HaHpHMep, MHOKECTBO A HATypaJbHBIX YC€THBIX YUCEII MOXXHO 3a-
IINCaTh TaK:

A=1{2;4;6; ...},

MHO>XeCTBO B 00BIKHOBEHHBIX NTPABMIILHBIX APOOEH cO 3HAMEHATeJIeM 5
MOXXKHO 3aITUCaTh TaK:

a MHOKeCTBO C YeTHBIX JEIUTEICH Yrcia 7 MOJKHO 3aIUcaTh TaK:
c=0.
3ananmue 1. Mcrobs3ys BEIIICYTOMSHY ThIe 0003HAYCHUS, 3aITUIITITE:
a) A — MHOXECTBO HATypaJbHBIX YUCEII, OONBIINX 5;
0) B — MHOXECTBO HATYPaJIbHBIX YHCEI, MCHBIITHUX 5;
B) C — MHOXXECTBO HATYPaJIBbHBIX YUCEI, OOJIBIINX 5, HO MEHBIIHX 7;
) D — MHOECTBO HATYPaJIbHBIX YMCEI, OOJBIINX 5, HO MEHBIIIHX 0.
Ha puc. 2.1 MmHOXecTBa 0003Ha4alOTCS KPyraMu, OBaJIaMH WITH JAPY-
TUMH 005acTsIMU. VX 3meMeHThl 0003HAYAIOTCSl TOUKAMH BHYTPH ATHUX
obnacreii. Takoe M300pa)KeHUE MHOMKECTB HA3bIBACTCS JHarpaMMamu
Diinepa-Benna (unu quarpaMMamu Ditnepa, wiu auarpamMmmaMu Benna).

Puc. 2.1

Onpenenenne 2.1. JIBa MHOKeCTBA CUMTAIOTCS PABHBIMH, €CJIH
OHU COCTOSIT U3 OTHUX M TeX Ke 3JIeMEHTOB UJIH 00a SIBJISIOTCS IyC-
THIMH MHOKeCTBaMH.

3aganue 2. Hanummre, paBHbI 1M MHOXKECTBA A U B, eciu:
a)A={a; b;c}, B={b;c;a};

0)A={a;b;c}uB=1{a;b;c;a};

B) A= {a; b; c} u B={a; b};

NA={J}uB=03J.

3ananme 3. Hanumure, paBHbI J1M:

a) MHOXXECTBO 4 HATYPaJIbHBIX YHCEN, ACISAIINXCS OJHOBPEMEHHO
Ha4 uHa 6, 1 MHOKECTBO B HaTypabHBIX YUCEI, ICTSAIUXCs Ha 24;
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0) MHOXKECTBO X HATYpaJbHBIX YHCEI, JEIAIIUXCS OJJHOBPEMEHHO
Ha 5 M Ha 3, 1 MHOKECTBO ¥ HAaTypaJbHBIX YHCE, NesIuxcs Ha 15;
B) MHOKeCTBO C HaTypalbHbBIX UACEN, IEJSAIINXCS Ha 5, U MHOYKECT-
BO D HaTypalbHBIX YHUCEJ, 3allUCh KOTOPBIX OKaH4YMBaeTcs Ha 0
W 5;

') MHOXKECTBO F HaTypaibHBIX YHCE, ACTSAIINXCS Ha 9, U MHOXKECT-
B0 G HATYpaJIbHBIX YHCE, B 3aIUCH KOTOPBIX CyMMa IUQP ICITUT-
cs Ha 3.

OTHOIEeHNA NPUHANJICIKHOCTH M BKIIIOYCHUA

CuMBOJIOM € 0003HAYACTCS OTHOIICHUE MIPUHAMJICIKHOCTH. 3amnmch

x € S 03HayaeT, YTo OOBEKT X MPUHAJICKUT MHOXKECTBY S (T.€. SBIACT-
csl ero AneMeHToM). Eciu x He mpuHaUIeKUT MHOKECTBY S, TO MMUIIYT

x¢S.

3aganue 4. 3anumTe KpaTKo, MPUHAJICKUT WIHA HE IPUHATICKUAT
yucio 20 MHOXKeCTBY A, eciu:

a) A — MHOXECTBO HATypaJIbHBIX YHCEJ, KPATHBIX 2;

0) A — MHOXECTBO HATypaJbHBIX YUCEII, KPATHBIX 3;

B) A — MHOECTBO HAaTypaJIbHbIX UUCEJI, KPATHBIX 4;

I') A — MHOXECTBO HATypaJIbHBIX YUCEIl, KPATHBIX 5.

Omnpenenenne 2.2. MH0KecTBO A Ha3bIBAETCH MOJIMHOKECTBOM

MHOKeCTBa B, ec/in JIl000ii 3JileMeHT MHOKeCcTBa A SIBJIsAETCS dJie-

MeHTOM MHo:KecTBa B (mumercsi: A — B). Ilycroe MHOXkeCTBO cuH-
TaeTcsl MOAMHOKEeCTBOM JIIO0OT0 MHOKECTBA.
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Puc. 2.2

3ajanme 5. 3anumuTe COOTHOLICHUE MEXIY MHOXeCTBaMu 4 U B,
eclu:

a) A — MHOXECTBO BCEX YETBIPEXYTOJIBHUKOB, B — MHOMECTBO
KBaJ[PaTOB;

6) A — MHO>XXECTBO MOJOKUTENBHBIX YHCEN, B — MHOXECTBO BCEX
qHCen;
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B) A — MHOXECTBO YHCEJ, MCHbIINX 15, B — MHOXECTBO 4YHCEI,
MeHbpImuX 20;

I') A — MHOXECTBO YETHBIX UHCEN, B — MHOXECTBO YHCEN, JICs-
mxcs Ha 6.

3amanue 6. 3anuIInTe BCE ITOIMHOXKECTBA MHOKECTBA:

a)A4={O; O; A};
0) B={0; A};
B) C={O};
r)D=y.

Henp3sa cMemuBaTh OTHOLIEHUS IPUHAAIEKHOCTH U BKJIFOUEHUSI.
Hampumep, MBI cuuTaem, 4to Jrobas reomeTpudeckas gurypa co-

CTOUT U3 TOUEK, TO €CTh SIBJISAETCSI MHOKECTBOM Touek. Eciu Touka 4
OPUHAANESKUT 0Tpe3Kky MN, a orpe3ok MN nexut BHyTpu otpeska CD,
To BepHbl 3anucu A € MN, A € CD, MN — CD, o ue MN € CD.

3aganue 7. 3aUIINTE C TOMOIILIO CHMBOJIMKH TCOPUHA MHOYKECTB:
a) oTpe3ok AB cocTout U3 Touek orpeska CD;

0) otpe3ok CD COCTOHT U3 TOYEK OTpe3Ka AB;

B) TOUKa A SIBJISI€TCsI BEPIIUHON TpeyronbHuka ABC;

T) OTPe30K BA sBIsETCS CTOPOHOU Tpeyroiapanka ABC.

Onepauml HaAd MHOXKECTBAMMH

Omnpenenenne 2.3. O0beanHeHUEM ABYX MHOkKeCTB A U B (nu-

mercsi: A U B) Ha3bIBaeTCs MHOKECTBO, KaK/IbIi 3JIeMEeHT KOTOPOT o
NMPUHAJIEKUT JUO0 MHOXKECTBY A, MO0 MHOxKecTBY B, 11ub60 um

ooouM. A U I = A 1y 11060ro MHoKecTBa A.

3aMeTI/IM, YTO 3HAK 06’Le}1HHeHI/I$I U — CTHJIM30BaHHas IepBas 6y—

KBa JIATUHCKOTO CJIOBA unia (CO03, OOIIHOCTB).

¢

Puc.2.3

[pumepsr:  {1;2;3} U {2;4} = {1, 2; 3; 4},
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{2;4) L {2; 4} = {2; 4}

{1;2;3t vd={1;2;3}.
3aganue 8. Halinnte 00benrHeHnE MHOXKECTB A U B, €Clu:
a) A — MHOYECTBO BCEX OTPHIIATEIIBHBIX YHACEN, & B — MHOXECTBO
BCEX HEOTPHUIATEIIFHBIX YHCET,
0) A — MHOXECTBO BCEX HEOTPHIIATEIBHBIX YHUCEN, a B — MHOXe-
CTBO BCEX TOJOKUTEIBHBIX YUCETT;
B) A — MHOXECTBO HaTYPaJbHBIX YUCEJ, IEeSAIUXCS Ha 2, a B —
MHOYXECTBO HATyPaIbHBIX YHCEN, ACTAMNXCS Ha 5;
r) A — MHOX€ECTBO HaTypallbHbIX YKcel, Aesimuxcs Ha 20, a B —
MHOYECTBO HATypaJbHBIX YHCEN, ACTAIUXCS Ha 5.

Omnpenenenne 2.4. [lepeceyenneM aByX MHOkecTB A U B (nm-

mercs: A N B) Ha3bIBaeTCA MHOKECTBO, KaK/IbIi 3JIeMeHT KOTOPO-
T0 MPUHAIJIEKAT U MHOKECTBY A, H MHOXKeCTBY B. A N J = & nast
J1000r0 MHOKecTBA A.

28

¢

Puc. 2.4

[Mpumepsr:  {1; 2} N {2; 3; 4} = {2},
{2;4) N {2; 4} = {2; 4}
{52} n{3;4} =0,
{L2}NnD=0.
3aganue 9. 3anumuTe ¢ MOMOLIBIO CHMBOJIMKH TEOPUHA MHOXKECTB:
a) oTpe3ok 4B He nepecekaetcs ¢ oTpe3kom CD;
0) oTpe3ok 4B nepecekaercs ¢ otpeskom CD B Touke M,
B) 00BbETMHEHNE MHOYKECTBA A U MHOXKECTBA A;
I') IepeceueHne MHOKeCTBa 4 U MHOXKECTBA A.

3ananue 10. Haiinure nepeceyenne MHOXKECTB A U B, ecnu:

a) A — MHOXECTBO BCEX HEMOJIOKUTEIbHBIX YUCEN, a B — MHOXKe-
CTBO BCEX HEOTPHUIATEIBHBIX YHCEIT;

0) A — MHOKECTBO BCEX OTPUIATEIHHBIX YHCENT, 8 B — MHOKECTBO
BCEX MOJIOKHUTEIbHBIX YHCE;

B) A — MHOXECTBO HaTypaJbHBIX YHCE, JACIAIMXCS Ha 2, a B —
MHOKECTBO HATYPAJIbHBIX YHUCEN, JENIAIUXCS Ha 5;
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r') A — MHOXECTBO HaTypaJIbHbIX YMCe, JAeTAImxXcs Ha 7, a B —
MHOKECTBO HATYPAJIbHBIX YUCEN, AessIuxcs Ha 343;

3aganue 11. 3anumure B Buge 00beIMHEHUS MHOXKECTBO 3HAYE-

HUH, KOTOPbIE HE MOXKET IPUHUMATh X B BBIPAXKECHUMU:

a)l—ki’
x x-1
|
x(x+1)

B)x+l+71 +71 ;

x x—-1 x(x-1)

1 1 1
+ + :
2x+6 x+3 x-10

YucioBble MHOXKECTBA

B maremaTHke OTIHENbHBIMH OyKBaMH MOCTOSIHHO 00O03HAYarOTCs
CIIeYIOIINE YNCIOBbIE MHOYKECTBA:
N — MHOKeCTBO HATYPAJIbHBIX YHCEJT;
7. — MHOKeCTBO LieJIbIX YHCeJI;
Q — MHOKeCTBO PAlIMOHAJIbHBIX YHCET;
R — MHO0keCcTBO 1eHCTBUTEIbHBIX YHCEJI.
MmuoxectBoO N — 3TO MHOMXECTBO HFHCEIN, HCIOJB3YEMBIX MPHU
cueTe:

N={1,2,3,4,5,...}.
MHO)keCTBO Z — MHOXECTBO, COCTOSIIEE 30 BCEX HATYpPalb-

HBIX YUCEJI, H30 BCEX YUCEI, MPOTHBOIOJIOKHBIX HATYPAIbHBIM, U U3
yucia 0:

7Z={.-5-4-3,-2,-1,0,1,2,3,4,5,...}.
MHoxecTBO Q — MHOKECTBO, COCTOSAIIEE U30 BCEX UMCEN, KOTO-
pBIE MOXKHO 3aIUCaTh B BUAE JPOOU C IETBIM YHCIUTEIEM U HATypallb-
HBIM 3HAMEHATEJICM.
MHoxkecTBO R — MHOKECTBO, COCTOsIIEE M30 BCEX YHCEN, KOTO-
pbIe MO’KHO M300pa3nuTh TOYKAMH YHCIOBOW TIPSIMOHM.

3ananue 12. 3anummTe COOTHONICHUE MEXTy MHOKECTBAMU:
aA)NuzZ;0)ZuQ;8)QuR;r)N,Z, QuR.
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COOTHOIIEHHUST MEXAY MHOKECTBOM BCEX JACHCTBUTEIbHBIX UMCEIN
R u ero nogmuoxxectBamu N, Z 1 Q mokaszaHo Ha puc. 2.5.

JetictBuTensHbIe yricia R

PaumonaneHbie unciaa Q

Ilenbie uncna Z

Harypanbhusbie unciaa N
1,2,3, ..

Puc. 2.5

YwcnoBbie MHOKECTBA, SIBIIIOIINECS HETIPEPHIBHBIMU YaCTSIMH KO-
OPJIMHATHOMW TMPSIMOM, HA3bIBAIOTCSI YMCJIOBBIMHM MPOMeEKYTKaMu. Mx
pa3M4yacTcs ICBATH BUIOB:

1) (—o0; +00) — BCS YMCIIOBAs TpsMasi; X € (—oo; +00) 3HAYUT, YTO
X — IM000€ YHCII0; MUIIYT TaKkxke x € R.

2) (a; b) — watepBar; x € (a; b) 3HaUUT, UTO 0 < X < b.

3) [a; b] — oTpesok; x € [a; b] 3HaumT, 4TO0 @ < x < b.

4) [a; b) — momyuHTEepBaN, OTKPBITHIA CIpaBa; x € [a; b) 3HAUUT,
qT0 a <x < b.

5) (a; b] — nmosnyuHTEpBal, OTKPHITHIH ciieBa; x € (a; b] 3HAYHUT, YTO
a<x<b.

6) (—o0; @) — sy Oe3 Havana; x € (—o0; @) 3HAYHMT, 4TO X < 4.

7) (—o0; a] — Ay4 ¢ HayalloM; x € (—o0; @] 3HAYHUT, 4TO X < 4.

8) (a; +o0) — nmyu 6e3 Hauana; x € (a; +oo0) 3HAYMT, 9TO X > q.

9) [a; +00) — nyu ¢ HavayloM; X € [a; +00) 3HAUUT, YTO X = .

3nech BCIOAY a U b — AeHCTBUTENbHbIE YUCTa; B CTPOKaxX 2—5 BClo-
ny a<b.

3/1ech KBaJpaTHBIC CKOOKHM O3HAYAIOT, YTO AJIEMEHT, 3aIlMCAHHBIH
mocyie KBaJpaTHOH CKOOKH WITH TiepeI Hell, MPUHAIIIC)KUAT STOMY YHCIIO-
BOMY IIPOMEKYTKY.

Kpyrieie ckoOKH 03HAYAIOT, YTO YHCIIO ¢ WIH b, 3aIIMCAHHOE TIOCIIe
KPYTJION CKOOKH WJIM Tepe]] Hel, He MPUHAAJICKUT STOMY YUCIOBOMY
MIPOMEKYTKY.
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3apanue 13. Hanmmure, yemy paBHO:

a) 00beIMHEHNE YUCIIOBBIX TPOMEKYTKOB (—o0; 4] U (4; 7);

0) 0ObeIMHEHHNE YUCIOBBIX TIPOMEKYTKOB (—o0; 4] U [4; 7);

B) IEPECEUCHUE YNCIIOBBIX MTPOMEKYTKOB (—0; 4] M (4; 7);

I') IepeceueHNEe YUCIOBBIX MPOMEXYTKOB (—00; 4] M [4; 7).
3aganue 14. 85% ydvamuxcs MIKOJIBI YUTAINA CTHXHU JIepMOHTOBA,
75% unranu ctuxu HekpacoBa, U Mpu 9TOM HET TaKOro yYEHHUKa,
KOTOPBIi HEe YUTa OB CTUXOB HU TOT'O, HH IPYTOT'0 U3 3TUX [T03TOB.
CKOJIbKO YYEHUKOB YUTAIO CTHXH O0OHMX TIOATOB?

Pemenus 3apannii

Bamanme 1. a) 4 = {6;7;8; ...}, 0) B={1;2; 3; 4}; B) C = {6};
r)D=0Q.

3aganue 2. a) MHOXecTBa A M B colepaT TpU OJMHAKOBBIX 3Jic-
MEHTA: a, b ¥ ¢. 3HAYUT, OHU PaBHBI 110 onpeneneHur. Omeem: A = B.
0) MHuoxecTBa A U B cofepxaT TpH OJMHAKOBBIX dJIEMEHTA: d, b U c.
3HAYNUT, OHU PABHEI 1O OTIPEIeIeHNI0. He BasKHO, UTO B 3aIMCH MHOKE-
cTBa B 3JIeMEHT a 3anucaH ABaxael. Omeem.: A = B. B) MHO)ecTBO 4 cO-
JIEPXKUT JIEMEHT ¢, KOTOPOTO HET B MHOXKECTBE B. 3HAYHT, OHH HE PaB-
HBbI 110 onpeneneHuto. Omeem: A # B. r) MHOXeCTBO A COAEPKUT OJIUH
AJIEMEHT — ITyCTOE MHOKECTBO, & MHOXKECTBO B caMo SIBIISIETCS ITyCThIM
MHOKECTBOM, T.C. HE COACPIKUT HU OJHOTO DIICMCHTA. 3HAYHT, OHU HE
paBHBI 110 onpeneienunto. Omeem: A + B.

3aganue 3. a) MHOXXeCTBO A CONEPXKUT Yncio 12, nensiieecs U Ha
4, nHa 6. Ho 3T0 uncio He nenuTcesd Ha 24, 3HAYUT, OHO HE SIBJISIETCS dJIe-
MEHTOM MHOKecTBa B. MITak, B OJTHOM M3 3TUX MHOKECTB UMECTCS dJIe-
MEHT, KOTOPOTO HET B IpYyroM MHOXecTBe. Omgem: A # B. 0) Paznuma
3a/laHuii a) 1 0) B TOM, YTO yuciia 4 u 6 UMEIOT OOLIHii IeTTUTeNb, a YUCIIa
5 u 3 B3auMHO mipocThie. YTo KacaeTcss MHOXKECTB X U ¥, TO OHM paBHBI.
JHoxasxem 3t0. ITycTh 4HCIO COAEPIKUTCS B MHOXKECTBE ¥/, TO €CTh JIeNUT-
csHa 15. Torma oHO ienuTes M Ha 3, L Ha 5, TO €CTh COJIEPIKUTCS M B MHO-
skectBe X. JlokaskeM, 9TO BEpHO U 00OpaTHOE: €CIIN YHCIIO COACPIKHUTCS B
MHO>KECTBE X, TO OHO COJICP’KUTCS U B MHOKECTBE V. Tak, mycTh 4nCIo a
nenutes v Ha S, nHa 3. Torma ero MoKHO 3amucaTh Kak a = Sbhua =3¢, rj1e
b u ¢ — nensie uncia. Ho torma 5b = 3¢. D10 3HAYUT, YTO MMPOU3BEICHUC
yrcen S5 u b nenutcs Ha 3. Ho y uncen 5 u 3 HeT oOuux genurteneii. 3Ha-
YUT, Ha 3 IesuTCs 9nuciio b, To ecth b = 3d, otkynaa=>5 - 3d =15d, To
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€CTh a JeNUTCs Ha 15 1 mpuHamIexXuT MHOKECTBY V. Omeem.: X = V.
B) JIto6oe HaTypaiabHOE YHCIO, 3alUCh KOTOPOTro okaH4ymBaercs Ha ()
WJI 5, AeUTCs Ha 5; 1 00paTHO: €CITU YHUCIIO0 JISTTUTCS Ha 5, TO €ro 3aMnch
okanuuBaercs Ha 0 wim Ha 5. 3Haunut, C = D. r) MuoxectBo G cozep-
KUT, HAIPUMED, TAKKUE dIIEMEHTHI, Kak 3; 6; 12 U T.11., KOTOpBIE HE JIENISIT-
cs Ha 9. 3HaunT, OHM HE cofiepKaTcst B MHOKecTBE F. Omeem: F # G.

3ananue 4. a) 4 = {2; 4; 6; 8; 10; 12; 14; 16; 18; 20; ...}. Omesem:
20 € 4.0)A=1{3;6;9;12;15;18;21; ...}. Omseem: 20 ¢ A.B) A={4;8;12;
16;20; ...}. Omeem: 20 € A.t)A={5;10;15;20;...}. Omsem: 20 € A.

3amganme 5. a) J[ro0oi KBagpaT SBISETCS YETHIPEXYTOILHUKOM,
He 000N YeTBIPEXYTOJMBHUK SBILIETCS KBaapatoMm. Omeem: B C A.
0) MHOXeCTBO BCEX YMCEII TIOMUMO TIOJIOKUTEIIBHBIX YHUCEN COJEPIKUT
TaKKe ¥ OTpHUIlaTeNbHbIe uncia u uucio 0. Omeem: A — B. B) Ecnu uuc-
10 MeHbIe 15, To oHo MenbIe 20. Omsem.: A  B. v) Kaxplii 21eMeHT
B (auciio, nensiieecst Ha 6) SIBISETCS YETHBIM YHUCIIOM, TO €CTh SIBIISICTCS
anemenToM 4. O6parHoe HeBepHO. Omegem: B < A.

3aganme 6. a) [Ipexxae Bcero 3amuiieM MycToe MHOXKECTBO, 3aTEM
OJTHORJIEMEHTHBIC ITOJIMHOKECTBA, 3aTEM JIBYX3JIEMEHTHBIE MTOJIMHOXKE-
CTBAa U, HAKOHEII, CAMO TPEXIIEMEHTHOE MHOXKeCTBO. Omeem: I, {O},
{0}, (A}, {O; O}, {O; A}, {O; A}, {O; O0; A}. 6) Omeem: @, {01},
{A}, {O; A}.B) D, {O}; 1) Q.

3aganue 7. a) [o ycnouro, oTpe3ok 4B ABiseTcs IIOAMHOKECTBOM OT-
peska CD. Omsem: AB — CD. 6) 1o ycnoBuro, otpe3ok CD sBisieTcst mof-
MHOKECTBOM oTpeska AB. Omeem: CD < AB. B) Omsem: A € AABC.
r) Omeem: BA — AABC.

3aganue 8. a) Omeem: A \U B — MHOXECTBO Bcex yuceln. 6) Om-
sem: AU B =A.8) Omeem: AU B = C, rie C — MHOECTBO HaTypaJlb-
HBIX YHCEIl, KOTOpBIE nersiTcst Ha 2 mn Ha 5, 1.e. C= {2;4;5; 6; 8; 10; 12;
14; 15; ...}. r) Kaxmgoe gucio, aensmeecs Ha 20, neuTes Ha 5 (Tak Kak
20 menuTcst Ha 5), HO HE KaXKI0€ YHCIIO, Aemsiieecs Ha 5, nenutcs Ha 20.
3HauuT, 00BEAMHEHNEM STUX MHOKECTB OyI€T MHOKECTBO YUCEIT, JIEIIs-
muxcst Ha 5. Omeem: A U B = B.

3aganue 9. a) Hazno 3anucath, 4T0 Y 3TUX OTPE3KOB HET OOIINX TO-
gek: AB N CD =. 6) Y atux oTpe3koB ogHa obmast Touka M. [ToaTomy
ABNCD=M.B)AUA=AT1T)ANA=A.
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3amganme 10. a) Omseem: A N B = {0}. 6) Omeem: A N B = . B)
Omeem: A N B = C,tae C — MHOXECTBO HATYPAJIbHBIX YUCEJI, KOTOpPbIE
nenarcsi Ha2 mHa 5, T.e. gensarcs va 10; C = {10; 20; 30; 40; ...}.r) Kax-
o€ umcio, fensueecs Ha 343, nenurcs Ha 7 (Tak kKak 343:7)', Ho He Ka-
KI0€ YHCIo, Jensieecs Ha 7, aenurcs Ha 343. 3HauuT, nepecedeHu-
€M JTUX MHOXKECTB OyJeT MHOXECTBO YHCEN, NeNsAmmuxcs Ha 343.
Omeem: A N B = B.

3aganme 11. a) Tak kak Ha HyJIb OEMUTH HEMB3s, TOX =0 mx — 1 # 0.
W3 BTOpOT0 COOTHOIIEHNUS CIIEAYET, 9TO X # 1. DT0 1 OymyT Te umcia, Ko-
TOpBIE HE MOTYT OBITh 3HAYCHHSIMH X B 3TOM BbipakeHuu: {0; 1}. OqHa-
KO TpeOyeTcsl HamucaTh OTBET B BUAC OOBEAMHEHUS JBYX MHOXKECTB.
Omeem: {0} U{1}. 6) Omsem: {0} U{—1}. B) Omeem: {0} {1}; ) Tak
Kak Ha HyJIb JeIUTh HeNb3s, TO 2x + 6 #0,x +3#0ux— 10 = 0. U3 nep-
BOTO COOTHOILIEHHS CIEIYeT, YTO X # —3, U3 BTOPOTO — TaKXKe, 4TO
x # =3, U3 TpeThero — 4to X # 10. D10 1 OyAyT Te YnCa, KOTOPhIE HE
MOTYT OBITh 3HAYEHHUSAMH X B 3TOM BbipakeHuu: {—3; 10}. OmHako Tpe-
OyeTcs Ham|caTh OTBET B BUJIE OOBEAMHEHISI IBYX MHOXECTB. Omeem.:
{=3}1u{10}.

3aganue 12. a) Kaxioe HATypaqbHOE YUCIIO SBJISETCS YUCIOM Iie-
IIM, 00paTHOe HeBepHO. Omeem: N C Z. 6) Kaxoe nemnoe 4ucio sBis-

€TCS YUCIIOM paIllMOHAIBEHBIM, oOpaTtHoe HeBepHO. Omeem. 71 C Q.
B) Kaxxzoe panmoHaibHOE YUCIO SBISETCS JEHCTBUTENBHBIM YHUCIIOM,
obpartHoe HeBepHO. Omeem: Q — R. ) Ha ocHOBaHUY IPEABITY X BHI-
BomoB: NcZc QcR.

3apanue 13. a) (—oo; 7); 0) (—o; 7); B) J; 1) {4}.

3aganmue 14. [Tocmotpure Ha puc. 2.6. JleBas o6macts — Ioan, He
gynuraBmme ctuxoB Hekpacosa. Ux 100% — 75% = 25%. IlpaBas 06-
JIacTh — JIIOAM, He ynTaBinue ctuxoB Jlepmonrtosa. Mx 100% — 85% =
= 15%. 3naunT, Ha cpeaHIO0 obmacTs mpuxoxutcs 100% — 25% — 15% =
= 60%. IToaTomy 60% ydamuxcs YUTANIA CTUXH OOOHX ITO3TOB.

JlepmonTOB

60%

Hexkpacos

Puc. 2.6

3HaK : 3aMEHSET CII0BA «JICIUTCS Ha.
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KOHTpOJ’leble 3agavuun

1. J{nst mHOKecTBa A = {1; 2; 3} HaMUIINTE BCE €ro TTOAMHOKECTBA.

2. Hanummre MHOXKECTBO HATYPaJbHBIX 3HAYCHHUN X, SIBIISIOIINX-
Csl PEIICHUSIMU CJICTYIOIINX HEPABEHCTB:

A x+5<80)x—5<8B)x-5<8T1)x:5<8.

3. Haliaute oObeMHEHNE U TIepeceueHme: a) A — MHOXECTBa Ha-
TypaNbHBIX YUCEN, NEeNSMUXcs Ha 4, 1 B — MHOXECTBa HATypPaIbHBIX
yucell, Jensmuxcs Ha 8; 6) A — MHOYKECTBa HaTypaIbHBIX YUCEII, eIs-
mmxcst Ha 4, 1 C — MHO’KECTBa HATYyPAJbHBIX YUCEN, ACISIINXCs Ha 12;
B) A — MHOKECTBA HATYPaJIbHBIX YUCEI, NeJSAIHXCs Ha 4, 1 D — MHO-
JKECTBA HATypaibHBIX uncen, Aensumxcs Ha 40; 1) 4 — MHOKeCTBa Ha-
TYpaJILHBIX YHCEN, ACIAIUXCS Ha 4, 1 E — MHOXECTBa HATypPaJbHBIX
YHCell, JeIAInuXcs Ha 2.

4. HanmimumTe, paBHbI JIM: a) MHOKECTBO HATYPaJIbHBIX YHCE, ICTIs-
IIUXCSI OJHOBPEMEHHO Ha 8 ¥ Ha 7, 1 MHOJKECTBO HATYPaJbHBIX YHCET,
JenAmmxcsi Ha 56; 0) MHOXECTBO HATYPaJbHBIX YHCEIN, IENSILINXCS
OHOBPEMEHHO Ha 15 n Ha 12, 1 MHOKECTBO HATYPAIbHBIX YHCETI, IETIsI-
mmxcs Ha 210; B) MHOXKECTBO HATYpaJibHBIX YMCEIN, ACISIIUXCSA OJTHO-
BPEMEHHO Ha 6 M Ha 5, 1 MHOXKECTBO HATypalbHBIX YHCEN, ACIISIIHXCS
Ha 30; ') MHO’)KECTBO HATYPAIGHBIX YHCEN, NENAIIINXCSI OJTHOBPEMECHHO
Ha 20 1 Ha 15, 1 MHOKECTBO HaTypaJIbHBIX YKce, nensmuxcs Ha 300;

5. 3anummre ¢ TOMOIIbI0 CUMBOJIMKH TEOPUH MHOJKECTB: a) TOYKa
A nexxut Ha ipsimoii CD; 0) ipsimast AB nepecekaet npsamyto CD; B) ryd
OA nexut Ha ipsimoit CD; 1) ipsimasi AB niepecekaet npsimyto CD B TOY-
ke M.

6. Harumnte, yeMy paBHO 00bETUHEHUE YHCIOBBIX TPOMEKYTKOB:
a) [-3;6) U (5; +00); 6) [-3; 6) U (4; 7); B) (=905 6) U [6; +00); 1) (—00; 6) L
(6; +o0).

7. Hanummure, yemy paBHO MiEpeceUeHUE YUCIOBBIX TPOMEKYTKOB:
a) [-3;6) N (5; +00); 6) [-3; 6) N (4 7); B) (=905 6) M [6; +00); 1) (—00; 6) N
(6; +o0).

8. 3anumuTe MHOKECTBO 3HAUCHHH, KOTOPBIE HE MOYKET MPUHUMATh

X B BEIpQKCHUU:
3x+15 x-20 3x+15 x+20
1 1 1 4 1

B + : r)— X
) )3x—15 x+20

3x—15 x-20
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9. 3anumInuTe MHOKECTBO 3Ha‘~IeHHI>i, KOTOPBIC MOXKET IIPUHUMATD X
B BbIPAXKCHUU:

2) 1 N 1 : 6) 1+ 1 :
x+5 2x-4 x—=5 2x—-4
B) 1 n 1 : r 1 n 1 ‘
x+5 2x+4 x-5 2x+4

10. 1306pa3ure B Bue nuarpammel Dinepa-Benna yciosue 3aa-
91 U pemnTe ee. YacTh BBITyCKHUKOB JIUIES] COOMPAETCsl MOCTYNMaTh Ha
MaTeMaTH4ecKre (PaKyJIbTeTHl, YacTh HAa OTJEIICHNUE CTPYKTYPHOH JIMH-
TBUCTHUKH (TZIe yriyOJeHHO M3y4YaloTCs M MaTeMaTHKa, U SI3bIKH), a OC-
TalbHbIC — Ha (haKyJIbTEThl HHOCTPAHHBIX SI3bIKOB. VI3BECTHO, UTO MaTe-
MaTHKy COOMpPAroTCs yriryOJIeHHO H3ydaTh 65% BBITYyCKHUKOB, a SI3bIKH —
60%. Kakoif mporieHT BBITyCKHUKOB COOMPAETCs U3y4aTh CTPYKTYPHYIO
JIMHTBUCTUKY?

OTBeTHI K KOHTPOJIbHBIM 3ala4aM

L{1;2;3}, {1; 2}, {153}, {2; 3}, {1}, {2}, {3}, &.

2.a) {1;2};0) {1;2;...; 11; 12}; B) {1}; 1) {1; 2; ...; 38; 39}.

3.9)AUB=4,ANB=B;6)AUC=A4,AnC=C;B)AUD=A,
AND=D;T)AUE=E ANE=A.

4. a) Jla; 6) Her; B) /la; r) Her.
.a)A € CD;6) ABN CD # J;B) OA — CD;T) ABN CD =M.
. a) [-3; +00); 6) [-3; 7); B) (—00; +00); T) (—90; 6) U (6; +00).
.) (55 6);0) (4;6); 8) Dy 1) .
. a) {-5;20}; 6) {-20;-5}; B) {5; 20}; 1) {-20; 5}.

9.a) (-00; =5) U (=55 2) U (2; +0); 6) (-05 2) U (25 5) U (55 +0);
B) (—00; —=5) U (=5; =2) U (=2; Ho0); 1) (—00; —2) U (=23 5) U (5; +o0).

10. (Cwm. puc. 2.7) Omeem: 25%.

I - Y |

Maremaruka

CTp. JIMHIBUCTHKA

WH. s3b1KH

Puc. 2.7
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maBa 3. YACNNIOBbLIE U BYKBEHHbIE
BbIPAXXEHUA

Boipaxenus

«MaremaTnka — 3TO SI3BIK», — CKa3aJl BEJIMKUH PYCCKUN YUEHBIN
Huxkomnait UBanoBuy Jlob6aueBckuid.

BykBaMu mMareMaTH4ecKoro fi3bika cJyKaT HH(QPBI, a TaKkKe
JIATUHCKHUE U Ipeveckue OYKBbI, 3HAKH JAeiiCTBUI, CKOOKHU U Ipyrue
crnenuanbHble 3HaKu. JIaTuHCcKHe OYKBBI B IKOJLHOM Kypce aJjreo-
PbI CIY:KAT B OCHOBHOM /1151 0003HAYEHH S YK CeJl M HA3bIBAKOTCH Te-
peMeHHbIMH. CKOOKM NPUMEHSIIOTCSI IPU He00XOAUMOCTH U3MeHe-
HHS NOPAJKA JeiCTBUIA, a TAK)Ke B IPYTHX CJIy4asiX, 0 KOTOPbIX MbI
cka:keM mnosaHee. Cl0BaMH MaTeMaTHUYeCKOIo sI3bIKa SIBJISIIOTCS
4HcI0BbIe U OyKBeHHbIe BbIpaxenus. @pazaMu MaTeMaTH4Y€eCKOI0
SI3bIKA SIBJISIIOTCS, HAMpPUMep, PaBeHCTBAa M HepPaBeHCTBa (CJI0Ba
«PaBHO», «00Jb1Ie» U T.JI. ABJISIOTCS B 3THX ()pa3ax cKazyeMbIMH).

B oT0ii ri1aBe MbI Oy1eM TOBOPUTH O BRIPAXKCHHSX, TO €CTh O CIIOBAX
MaTEeMaTHIECKOTO SI3bIKA.

Omnpenenenue 3.1. BoipaskeHneM Ha3bIBaeTcs J1000¢ YHCJI0 U
J1o0asi mepeMeHHasl, a TaK:Ke J100as 3aMHUChb, COCTOSLIAsA U3 YHCeT,
NepeMeHHbIX, CKOOOK M 3HAKOB /IeliCTBHIi, ec/I 0HA 01aeTcs MPo-
YTEHHIO, TO €CTh €CJIH MOKHO OJJHO3HAYHO ONIPe/ie/INTh, KAaKHe J1eii-
CTBHS H B KAKOM NOPsAKe B Hell yKa3aHbI.

3ananue 1. Kakue u3 ciaenyromux 3amnuceil SBISIOTCS BbIpaxke-
Husmu? a) —3;6) 3—; B) +3;1)3+; 0) c;e) +—a; K)a+4;3) b —d,;
n)+;x)2,8:(0,2-0,5+0,1).

3amanue 2. 3anmummTe TPU PA3IMYHBIX BBIPAKEHUS, HUCIIOJIB3YS
Ym0 2, OyKBBI @ U b ¥ 3HAKHM + U —.

Omnpenenenne 3.2. BoipaskeHue, He cojep:kainiee 0YKB, Ha3bIBa-
eTcsl 4YHCIOBBIM BbIpazkeHueM. YmucioBoe BbIpaKeHHe HMeeT
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CMBICJI, €CJIM BCe BXOJSIINE B HEro JedcTBUS MOKHO BBINOJHHTb.
BuinoHUB JelicTBUA, HAXOAST 3HAYEHHE BHIPAKEHHUSI.

[loxa y Hac ecTh O/THO 3ampenieHne — HeJb3sl 1eJUTh Ha HYJIb.

3aganue 3. V3 cienyrommx BhIpAXCHUN BbIOEPUTE TE, KOTOPHIC

uMeroT cMbici: a) (5+5)-(5-5); 6) (5-5):(5+5); B) (5-5) x

x(S+5;)(5+5:(5-9).

3aganue 4. PaccraBbTe CKOOKH Tak, YTOOBI 3HAYCHHUE BBIPAKCHHS

2+1-2-2:2paBHsiock: a) 5;0) 3;B) 2;1) 1.

Omnpenenenne 3.3. Boipaixkenue, conep:kaiiee XoTs 0Obl OIHY 0Y-
KBY (IIepeMEHHY10), Ha3bIBaeTcsl 0YKBEHHbIM BbIpa:KeHHeM (BbIpa-
JKeHHeM C IepeMeHHOoI).

BykBeHHOE BBIpa)KEHHE MOKHO 0003HA4aTh JH000W OyKBOH CO
CKO6KaMI/I, B KOTOPBIX MECPEUYUCIICHBI IEPEMCHHBLIC, BXOAAIINE B BbIpa-
xeHue. Yarre Bcero Juist 3TUX 0003HAUYEHUM NCTIOIb3YIOT OYKBBI JaTHH-
ckoro andasuTa f 1 g, a Takke OyKBy rpedeckoro andasura ¢ (n).

Hanpumep, 6ykBeHHOE BhIpaxkeHue a” + ¢ —a — 1 CONepKUT Be
MepeMeHHbIE: ¢ W ¢, TMOJTOMY €ro MOXHO 0003HauuTh f(a;c):
fla;e)=a*+c—a—1.

Bripaxenune 5 — x(x + 6) coaepkuT oaHy OYKBY X, OITOMY €TrO
MO>HO 0003HA4UTh Q(X):

o(x)=5—x(x+6).

Ecnu BMecTo mepeMeHHBIX TOJCTaBUTh YUCIa (3HAUCHUS MTEpEMEH-
HBIX ), TO OYKBEHHOE BBIPAKCHUE IPEBPATUTCS B UUCIOBOEC BEIPAKCHUE U
MOYXHO BBIYHCIIHTB €TI0 3HAYCHHE.

B TO1BKO YTO IPUBE/IEHHBIX TPUMEpax
fa;e)=da*+c—a—1;
£5;9)=5"+9-5-1=25+9-5-1=28;
o(x) =5 —x(x +6);
o(-2)=5-(2)(-2+6)=13.
3aganue 5. I[lpuaymaiite 0003HaUeHHUE IS BhIpaxkeHUs 3n + 4

W HalaWTe 3HAYCHHE ATOTO BBIPAKEHUS MpH a) n = 3; 0) n =-3;

1 1
B)n=—T)n=——
) 3 )

3aganme 6. fla; b) = 2 — a + 4b°. Haiinure 3nauenne a) f0; —1);

0) f(1;-1); B) fi-1; 0); 1) fiI—1; 1).
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3aganme 7. [Ipuaymaiite 0003HaYCHHE AJIST BRIPOKEHUS X + 2y — 5

Y HaliIuTe 3HAYEHUE ITOT0 BhIpaxeHus mpu a) x =5,y =0;06) x =0,
7 4

y=5B)x=3,y=2,5T1)x 15,y 5
3amanue 8. [1pn kakoM 3HAYCHUN TICPEMEHHOM X 3HAUYCHUE BBIPaXKe-
Hus f{x) paBHO 47 ) f{x) =20 —x; 0) flx)=x:x+3;B) fix)=2x—x +
+2-(x-2;0)fix)=2—-x+(x—-2).
BripaxkeHus UMeroT Ha3BaHUs. Eciu BBIpaKeHHE COCTOUT U3 OJHO-
'O YHCIa, TO OHO TaK M HA3BIBACTCS: YACIIO. Ecin BEIpakeHNE COCTOUT U3
OJTHOM ITEPEMEHHOM, TO OHO TaK U Ha3bIBACTCs: IepeMeHHas. Eciu Bbipa-
JKEHHE COICPIKUT NEHCTBHSA, TO OHO HAa3BIBACTCS O TIOCIETHEMY NIEHCT-
BHIO, KOTOPOE HY)KHO BBITTOJHHUTD TSI BRIYMCIICHUS BeIpakeHus. Hanpu-
Mep, a — TepeMeHHast; —3,7 — uncno; 2a —4 : b + 1 — cymma (Tak KaKk
ToCIIeJTHee BBITIONHSIEMOE JieicTBre — ciioxkenue); 2a — (4 :b++ 1) —
pa3HOCTh (MOceIHee ACHCTBHE — BBIYUTAHKE); BIIPOUYEM, 4acTO pas-
HOCTh HAa3bIBAKOT CYMMOH, uMess B BHIYy, 4TO0 a—b =a+ (-b);
2(a—4:b+ 1) — mpousBeneHue (ImociuenHee NEHCTBUE — YMHOMKe-
Hue); (2a —4) : (b + 1) — vactHoe (mocyeHEe ACHCTBUE — JICJICHHE);
[2a—4: b+ 1| — moaymns.
3aganue 9. Kak Ha3bIBAIOTCS BhIPAKCHHS:

a) 15m: (a + b); 06) |x+ 13|;8) 16 — 17p; 1) ab?
3aganme 10. Hanumure BhlpakeHus:: a) Cymma umcen a U 2;
0) [Ipoussenenue yncen x u 3 + x; B) PazHocTh KBasipaToB yucen 5
u ¢; T) Ky cymmsr uncen 8 u y.

ToxaecTBeHHbIE NMPEOOPAZOBAHNSA BHIPAKEHMI

Omnpenenenne 3.4. JIBa BbIpa:keHUs] HA3bIBAKOTCS TOKIECTBEH-
HO PABHBIMH, €CJI1 OHU MPUHUMAIOT OAMHAKOBbIE 3HAYEHHUS] MPHU
JIIOOBIX IOMYCTUMBIX 3HAYEHHSX BXOASIINAX B HUX MepPeMeHHbIX.

3aganue 11. V3 ciemyronux map BeIpaXeHUH BRIOEPHUTE T, B KOTO-

PBIX BBIPAKECHUS TOXKJCCTBEHHO PABHBL.

a)x +x +xwu3x; 0)4(7+6)un6l-9;

B)10+SI/I§; r)8—xn971.
X

3x X
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Thasa 3

3aganue 12. B BepakeHUH 2x — * 3aMEHHUTE 3BE3/I0UKY TaK, YTOOBI

MOJTYYHJIOCH BRIPAXKEHUE, TOKIACCTBEHHO paBHOE a) 2x; 0) x; B) 3x;

r) 2(x + 4).

Omnpenenenne 3.5. ToxaecTBOM Ha3bIBaeTcsl PaBEHCTBO JBYX
TOKAECTBEHHO PABHBIX BbIPaKeHHIA.
3aganue 13. YkaxuTe paBeHCTBA, SBJIAIOIINECS TOXKICCTBAMH.
a)2x=(5-3)x;0) 2x=5-3;

B)2x =x;T)2=5-3.

3aganue 14. 3aMeHUTE 3BE3/I0UKY TaK, YTOOBI MOJYIHIIOCH TOXK/IC-
CTBO.

axt+tytxty+tx=*0)x-y-x-y x=%
B)2x+4y=*;1)8—(a—y)=*.

3ananue 15. YpocTtute BeIpaxeHUE:

a) [4 — 9a| — [9a — 4[; 6) x| + 2x7;

B) |x|’ + 2x%; 1) |af’ + |-af’.

Onpepnenenue 3.6. To:xkaecTBeHHBIM NPeodpa3oBaHHEM BbIpa-
JKeHHsl HA3bIBaeTCs 3aMeHa ero JPYruM, TO:KIeCTBEHHO PaBHBIM
eMy BbIpasKeHHeM.

ToxxnecTBeHHBIE TPEOOPA30BAHUS BBIPAKEHUH UCTIONB3YIOTCS JIS
YIPOLICHUSI BBIPAKEHUN. DTO ISNAI0T, ONUPASCh Ha CIISIYIOIINE TOXK/Ie-
CTBa, BBIPXKAIOIIME OCHOBHBIE CBOMCTBA JIBYX apH(PMETHUECKUX JIEHCT-
BHIA: CJIOKEHHUS ¥ YMHOKEHHUSI.

1) llepemecTuTEILHOE CBOMCTBO CJIOKEHHUS: JIfA JIOOBIX ABYX
yucesa a U b BepHO paBeHcTBO a + b =b + a.

2) llepemecTUTE/ILHOE CBOICTBO YMHOKEHHS: 15 JIIOOBIX IBYX
yucesa a u b BepHO paBeHCTBO ab = ba.

3) CoueraTejibHOE CBOICTBO CJIOKEHMSI: 1JIs JTIOOBIX TpexX 4u-
ced a, b v ¢ BepHO paBeHcTBO @ + (b +c¢c)=(a +b) +c

4) CoueraTe/ibHOE CBOWCTBO YMHOKEHMA: IJIs JIIOOBIX TPeX YH-
ces a, b u c BepHo paBeHcTBO a(bc) = (ab)c.

5) PacnipeiesiurelibHOE CBOIICTBO YMHOKEHUSI OTHOCHTEIBHO CJIOKe-
HUSL: U151 JTIOOBIX TPeX uncen a, b u ¢ BepHo paBenctso a(b +c)=ab +ac.

6) CBoiicTBO HYJISI IPU CJI0KEHUHU: CYLIECTBYeT TaKoe eJIMHCT-
BeHHOe Yucio 0, 4To 111 1100010 YHC/Ia @ BepHO paBeHcTBO a + 0 = a;
YPaBHEHHe a + X = g HMeeT ¢/IMHCTBECHHbIN KOpeHb: x = (.
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7) CBOHCTBO eIUHUIIBI MPU YMHOKEHHH: CYIIECTBYET TaKoe
e/INHCTBEHHOE YUCJI0 1, 4TO U151 J1II00O0I0 YHCJIa @ BEPHO PABEHCTBO
a -1 =a; ypaBHeHHe ax = a IPU a, He PABHOM HYJII0, HMeeT eMHCT-
BeHHBbIN KOpeHb: X = 1.

8) CBoiicTBO B3aMMHO NPOTHBONOJIOKHBIX YHCe]I: Yy KaXKI0I0
4YHCJIA ¢ CYHIECTBYET TAK0e eJUHCTBEHHOE YHCJIO0 —a, uTo a + (—a) =0.

9) CBOJiicTBO B3aMMHO 00pPATHBIX YHCEJ: Y KAaXKI0I0 YUcJia d,

1
HE PABHOI'0 HYJ10, CYIIECTBYET TAK0€ €ANMHCTBCHHOC YUCJIO0O —, UTO
a

a-1=1.
a

KpoMme 3THX OeBSITH TOKIECTB, MBI, pA3yMEETCsl, TIOIb3YEMCs OTIpe-
NEJICHUSIME JICHCTBUI, 00PAaTHBIX CJI0KECHUIO U YMHOKCHUIO!
Omnpenenenune BbIYMTAHUSA
a-b=c,ecimb+c=a;
Omnpenesienne neaeHust
a:b=c,ecau b - c=a, npuuem b = 0.

Ilpumep. YupoctuMm Bwipakenue (2m + n) + 3m. Ha ocHOBaHWU
ceoiictBa 1 3ammmem: (2m + n) + 3m = (n + 2m) + 3m. Ha ocHoBa-
HUM cBoiicTBa 3 3amumeM: (n + 2m) + 3m = n + (2m + 3m). Ha ocHoBa-
HUM CBOMCTBA 2 3arwmmieM: 2m +3m =m - 2 +m - 3. Ha ocHOBaHWY CBOH-
ctBa 5 3amumem: m-2 + m-3 = m(2 + 3) = m-5. Ha ocHOBaHuu
CBO¥CTBA 2 3amuineM: m - 5 = Sm. 3HAYUT, B pe3yJbTaTe MOJIydaercs,
4yT10 (2m + 1)+ 3m = n+ Sm. 3anuinem 3T0 B BUJIE HEMPEPHIBHOTO MPe00-
pa30BaHUs ¢ yKa3aHHEM HOMEPOB HCITOIB30BAHHBIX CBOMCTB HAJ| 3HAKA-
MU paBEHCTBA:

M (©) (@)
Cm+n)+3m=m+2m)+3m=n+2m+3m)=

®) (@)
=n+t@m-2+m-3)=n+((m2+3)=n+m-5=n+5m.
ITonsiTHO, YTO 3TU MPEOOPA30BAHUS MBI OOBIYHO BBIITOJIHICM YCTHO
W cpasy nuiiemM, 9to (2m + n) +3m = n + Sm.

W3 neBsiTH BBINICYKA3aHHBIX TOXKACCTB IIONYYAIOTCS CIIEAYIO-
M€ BayKHBIE TEOPEMBI. 37eCh MBI UX TOJIFKO IEPEUNCINM. A X T0Ka3a-
TENHCTBA TOMPOOYITE BHIIOIHUTS CAMH FITH MIPOYUTANTE B KOHIIE dTOH
TJIaBbl.
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Teopema 3.1. a - 0 = 0 115 Jr0060T0 YKCIA a.

Teopema 3.2. Jle1uTh HA HYJIb HeJIb3S.

Teopema 3.3. a(-b) = —(ab).

Teopema 3.4. (—a) - b =—(ab).

Teopema 3.5. (—a) - (—b) = ab.

Teopema 3.6. Eciin npou3BeieHue ABYX 4Kces PAaBHO HYJII0, TO
XOTs1 ObI OIMH U3 MHOKUTEJIell paBeH HYJIIO.

Teopema 3.7. a(b — ¢) = ab — ac.

. a _an
Teopema 3.8 (ocHOBHOe CBOICTBO Apodn). n = o’ ecau n = 0.
n

Teopema 3.9 (npammo CJIOKEHUsI M BLIYMTAHUs po0deii ¢ oqu-

_at c
HAKOBBIM 3HAMeHaTeJIeM). — 2.
b b b
Teopema 3.10 (npammo CJI0’KeHUSs U BBIYUTAHMS APodeii ¢ pa3-

¢ _ad=* bc
HBIMH 3HAMEHATEJISIMH). — + —=
b~ d bd

Teopema 3.11 (mpaBUWJI0 YMHOKEeHHS pooeii).

a ac

bd

Q"

L

d
Teopema 3.12 (mpaBuJi0 gejieHus apoodeit). % :5 Z—d
Teopema 3.13 (0ocHOBHOE CBOIICTBO MPOMOPINH).
Ecnma:b=c:d, 10 ad=bc,n odpaTHo (IpU He PABHBIX HYJIIO b U d).

Kak m0xa3biBalOT TOXIAECTBA

Jloka3pIBaTh TOXK/IECTBO MOXKHO MO-Pa3HOMY.

1. Mo:xHo npeoOpa3oBaTh JIEBYIO YacTh TOKAeCTBa B MPaBYIo.
ITOT c1oco0 NPUMEHSIOT TOT1a, KOI/1a IPaBasi 4aCTh — HECJ0KHOoe
BbIpa:KeHUe.

Ipumep 1. [lokaxkeMm ToxaecTBO (X + ) + (x —y) = 2x. 31€Ch BbIpa-
JKeHne 2x, KOTOpOe CTOUT CIpaBa, — HecsokHoe. [loaroMy Bocmomns3y-
eMCsl TIEpBBIM CIIOCOOOM — TMpeoOpasyeM JIEBYIH0 4YacTh B IPaBYIO:
x+y)+(x—y)=x+y+x—y=2x, 4r0 1 TPeOOBAIOCH J10KA3ATb.

2. Mo:kHo npeo0pa3oBaTh NPaBYI0 YaCTh TOKIECTBA B JEBYIO.
ITOT cNOcOod MPUMEHSIOT TOI/1a, KOT/a JieBasi YacTh — HECJI0KHOe
BBIpa:KeHHe.
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Ipumep 2. JlokaxkeM TOKIECTBO X — )y = (X +¥) + (x —y) —x — ).
311ech BEIpaKEHHE X — ), KOTOPOE CTOUT ClieBa, — HecsioxkHoe. [1oatomy
BOCIIOJIB3YEMCSI BTOPBIM CIIOCOO0M — IIpeo0pa3yeM MpaByro 4acTh B Jie-
BylO: (x ty)t(x—y)—x—y=x+y +x—y—Xx—y=x—y,dT0 U TpeOOBa-
JIOCh JJOKa3aTh.

3. Mo:xHO Ipeodpa3oBaTh KaK/1YI0 U3 YacTeil TOXkK/1eCTBa B OIHO
U TO K€ BbIpasKeHue. ITOT CNocod MPUMEHSIIOT TOI/Aa, KOrjaa u Jje-
BO€, H MPAaBO€e BBIPAKEHHSI — CJIOKHBIE.

Mpumep 3. Joxaxkem ToxkaectBo a(a + 3c) = (a + ¢)a + 2ac. 3aech
o0a BbIpaKeHHs CJIOXKHBIE. [109TOMY MBI BOCIIONIB3yeMCsI TPETHHM CIIO-
coboM: mpeodpa3yeM 00e ero 4acTu B OJHO U TO e BeIpakeHue. 060-
3HAYWM JIEBYIO YacTh Yepes f, a MPaByro — Yepes g U JIOKaKeM, 4yTo 00e
OHHU PABHBI OJTHOMY M TOMY € BBIPaKCHHUIO:

f=a(a+3c)=d* +3ac,
g=(a+c)a+2ac=d +ac+2ac=a’+3ac.

Ortciona nomy4aercs, 9to f = g, 9To 1 TpeOOBaJIOCh JOKa3aTh.

4. MoXHO 10Ka3aTh, YTO Pa3HOCTH JIBYX BBIpa:KeHUil paBHa
HYJII0. DTOT CIIOCO0 MPUMEHSIIOT, KOT/Ia U JieBoe, M IPaBoe BhIpakKe-
HUSI — CJIOKHBIE.

Mpumep 4. [lokaxxeMm 3TUM CIIOCOOOM TPEABIIYIIEE TOXKIECCTBO
a(a+3c)=(a+c)a+2ac, T.e. TOKaKeM, YTO Pa3HOCTh JAHHBIX BhIpAXKE-
HUW paBHA HYJIO:

a(a+3c)— ((a+ c)a+2ac)=a + 3ac — (a’ + ac + 2ac) =
=a*+3ac—a* —ac—2ac=0,

9TO U TPeOOBAIOCH TOKA3ATh.
3aganue 16. JlokaxuTe TOKAESCTBO MEPBBIM CIIOCOOOM.
a) 15a—1la+ (5a - 8a) = a;
0)at2—-(2-a)=2a;
RS

9 18 6

r)ﬁfg—a=0,2a
5 15

3aganme 17. JIokaxuTe TOKIECCTBO BTOPHIM CIIOCOOOM.
a)234=2-10"+3-10+4;

6)a=2+2+ 2
2 3 6
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B) 0,86 =2b(0,8-0,7+0,6-0,5+0,4—-0,3+0,2-0,1);
rNc+td=c—d+ (2c—d)—(2c—3d).
3anganme 18. JlokaxxuTe TOKIECTBO TPETHUM CITIOCOOOM.

a) 7(2x + i]= 5(2,8x +0,6);

0) 26 — (-3d-13)=1,3(10 + 7d) — (6,1d — 26);
B) 25¢ — (34 — (14 — 5¢)) = 15¢ — 2(—(2,5¢ — 10));
r)(x +y)-2y=4xy— 4y2 = 2y(x = 3y).
3aganue 19. JlokaxuTe TOXKIECTBO YETBEPTHIM CIIOCOOOM.
a) x(y—5)=-x(5-y);
6)atb—(3a+b)=3a-b—(b—a)+2b;
B) 05y— L+ X =205 2.
3 6 3 6

2x+7 3x+8

r) +0,1x =

15

Pemenns 3aganmii

3aganme 1. a) -3 — BbIpaxkeHue (4UCNO); B) +3 — BBIpAKCHUE
(aucino 3); m) ¢ — BBIpaXeHHe (TIEPEMEHHAsN); K) @ + 4 — BBIpaKCHHE
(cymma mepeMeHHO# a u uncna 4); 3) b — d — BeIpaxkeHue (pa3HOCTb
JIBYX TIEPEMEHHBIX ); K) 3TO BBIpaKeHHUE (B HEM UHCIIa COSTUHCHBI 3HAKA-
MU JICHCTBUI M CKOOKaMH TaK, YTO MOYKHO OIPEJICIUTh, KAKUe UMEHHO
NEHCTBUS U B KAKOM TOPSIIKE CIIEAYET IPOU3BOIUTD).

3anganme 2. Hanpumep, 2 +a—b,2 —b+awna + b —2 (nepsbie 1Ba
BEIPKCHUS PaBHBI MEKIY COOOH, HO 3TO pa3IHMIHBIC BBIPAKCHHUS).

3aganmue 3. BeipaxeHns a) ¥ B) He COIeprKaT ACICHUS, 3SHAYHUT, OHH
HUMEIOT CMBICIT; BEIpa)KEHHUE 0) COIEPIKUT JeNICHHE HAa CYMMY, HE PaBHYIO
HYJIIO, 3HAYUT, OHO UMECT CMBICIT; BBIPAKCHHE T') COACPKUT JeICHHE Ha
pPa3HOCTh 5 — 5, paBHYIO HYJIIO, 3HAYUT OHO HE UMEeT CMbIcia. Omeem:
HUMEIOT CMBICJI BEIpaXKCHUS a), O) U B).

3ananme 4. Harmpumep, a) (2+1)-2-2:2=5;0)(2+1-2)-2:2=3;
B)2+1-(2-2):2=2;1)(2+1:2-2):2=1.

3aganue 5. Hanpumep, f(n) = 3n +4. a)f(3)=3-3+4=13;

6)f(3)=3-(3)+4=5;13)f( J 3. 7+4 5r)f( j [ j+
+4=3.
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3aganme 6. a) f0; —1)=2—-0+4(-1=6;6) Al;-1)=2-1+
+4(-1y=5;8)f(-1;0)=3;1) fi-1; 1) =7.

3aganme 7. Hampumep, g(x; v) =x +2y—5.a) g(5;0)=0; 6) g(0; 5)=
=s;B)g(3;2,5)=3;r)g(7;4 -4

1515

3aganue 8. a) npu x = 16; 6) npu 11000M 3HAYCHUH X, KPOME HYJIS;
B) MpH JIIOOOM 3HAYCHUH X; T') HU MPU KAKOM 3HAYECHUH X.

3aganue 9. a) YactHoe; 6) Monyns; B) PasHocTs; T) [IpousBenenue.

3aganue 10. a) a +2; 6) x(3 +x); B) 5° — ;1) (8 + ).

3ananme 11. a), 6) u B). B ciydae r) nepBoe BhIpa)KEHUE TEPsIET
cMBbIcH IpH X = (), 2 BTOPOE PaBHO 8 IPH JTFOOBIX YCIOBHAX, TIOATOMY OHU
HE SIBJISIFOTCS TOXK/IECTBEHHO PaBHBIMHU.

3aganue 12. a) Hayo 3amenuts 3Be3104Ky Ha 0; 6) Hamo 3ameHUTH
3Be3/109Ky Ha x; B) Hajo 3ameHuTh 3Be3/104Ky Ha (—x); T) Hago 3amenuts
3Be3/10UKy Ha (—8).

3aganue 13. a) ur).

3aganue 14. a) 3x + 2y; 6) x'y’; B) Hanpumep, 2(x + 2y); r) Hanpu-
Mep, 8 —a+ywunu 8 + (¥ —a) u T.A.

3aganme 15. a) IlogmoxynbHBIE BBIPAKEHUS — MPOTHBOMOIOXK-
HBIE, TOITOMY MPH JIFOOOM 3HAYEHUH NEPEMEHHON OHHM HaXOJATCS Ha
OJIMHAKOBOM PACCTOSIHUH OT HYJIS, & 3HAUUT, UX MOAYJH paBHBL. Cremo-
BaTeJIbHO, Pa3HOCTh ATUX MOIyJIel paBHa Hyt0. 0) Jlist moboro uncia x
KBaJpaT MO/ paBeH KBaJApaTy caMoro 4mcia: |x|> = x* — 3To Jerko
MPOBEPUTH OTACTHHO ISl MOJOKHUTEIBHOTO X, Uit X = 0 U AT OTpHLIa-
TENBLHOTO X; M03ToMY |x|” + 2x% = x™+ 2x* = 3x”. B) JI11 OJI0KHUTETHHOTO
qrcaa KyO MOZYIS paBeH CaMOMY YHUCIY, U HYJIS TaKKe, a ISl OTPH-
[aTeIBbHOTO YHCIa KyO MOJYJIsl HPOTHUBOIOIOKEH KyOy caMOro Yucia.
[osTomy mpu x > 0 momyuaem |x|* +2x° =x° + 2x° = 3x°, a ipu x < 0 mony-
gaeMm x|’ +2x’ =’ +2x’ =x". 1) |a|’ + |-a|’ mpu a > 0 paBro 24°, mpu a < 0

paBHO —2a’.
3aganue 16. a) 15a — 1la + (5a — 8a) = 15a — 11a + 5a — 8a = a,
‘I.T.Il.;6)(1"‘2*(2*61):61"‘2*2+Cl=2a,‘-I.T.I[.;B)£+£=2x+x=
9 18 18
3x _x 4a 9a 4a 3a _a
=—="49T.Ja;T)———=——-"—=—=0,2a, 4.T.11.
18 6 5 15 5 5 5
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Baganme 17.a) 2 - 10°+3-10+4=2-100 + 3 - 10+ 4 =200 +
+3O+4=234,q.T.ﬂ.;6)£+£+E=3ﬁ+2ﬁ+g=6—a=a,q.T.n.;
2 3 6 6 6 6 6
B) 26(0,8 - 0,7+ 0,6 - 0,5+ 0,4 -0,3+0,2-0,1) = 25(0,1 - 4) = 2b x
x 0,4=0,8b,ut0.;1)c—d+Q2c—d)—(2c—3d)=c—d+2c—-d—-2c+
+3d=c +d,ur.n.

3aganue 18.a) f = 7£2x + ij= 14x+3;2=5(2,8x+0,6)=14x + 3;

f=g utna;0)f=26-(3d—-13)=26+3d+13=39+3d,g=1,3 x
x (10 +7d)—(6,1d —26)=13+9,1d — 6,1d + 26 =39 + 3d, f= g, u.T.11.;
B) f=25¢ — (34 — (14 — 5¢)) = 25¢ — 34 + 14 — 5¢ = 20c — 20; g =
= 15¢ — 2(—(2,5¢ — 10)) = 15¢ + 5¢ — 20 = 20c — 20; f = g, 4.T.1.;
0)f=(+y) - 2p=2xy+2y% g=4xy 4y’ = 20(x—3y) = 4xy — 4y’ —2xp+
+ 6y =2xy+ 2% f=g, W

3aganme 19. a) x(y — 5) — (x(5 ) =xy—Sx + 5x —xy =0, w.T.1.;
0)a+tb—(3a+b)—Ba-b)+(b—a)-2b=a+b+3a—b-3a+b+

fh—a—2b=0,urn:8) 05—+ X _gse=x L x 2 1,
36 3 6 236 3 2

+§:0’q'T.H.;r)2x+7+0’1x_3x+8_i:2x+7+£_3x+8_i: ’

6 6 15 5 10 6 15

9T
KounTpoJabHble 3a1a4u

1. Kaxxtoe u3 BeIpakeHUI HA30BUTE OJHUM CIIOBOM:

a)c;0)-7,8;B)3+x—6|;1) |3+ (x—0)|.

2. Haiigute parnpioHanbHbIM CIIOCOOOM 3HAYEHUE BHIPAKECHHS U Ha-
MUIIUTE, KAKUMU CBOWCTBAMHU apu(hMETHICCKUX JICHCTBUN BbI BOCTIONb-
30BAJIUCH:!

a) 125 - (34 567 - 8); 0) 123 + 456 + 877 + 544;

B) 315,4 - 0,5+ 684,6 - 0,5;1) 0,2 - 167,3 +332,7 - 0,2.

3. Yopocrture BeIpakeHHE:

a)2(Tx+4)+7(8 —2x); 6) 4(x —5) - 2(x —3) - 2(x—7);

B) 20a — (—(15a — 30)) — 5(7a — 6); 1) x3‘1 +x6‘1+x2‘1.

4. 3anummte GOopMyIIOi:
a) CcyMMy MepEeMEHHON a W MIPOU3BEACHUS TEPEMEHHBIX b 1 d
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0) pa3HOCTh MEXIY CYMMOH MEPEMEHHBIX ¢ U f M pPa3HOCTBIO Iepe-

MCHHBIX m U N,

B) YJIBOGHHOE IIPOU3BE/ICHUE PA3HOCTH NEPEMEHHBIX X U ) U CYMMBI

yucia 5 U nepeMeHHoi c;

T) 9aCTHOE OT JICJIICHUSI CYMMBI IIEPEMECHHBIX X U ) Ha UX PAa3HOCTb.
5. 3anuinTe MHOXKECTBO 3HAYEHUH, KOTOPbIE MOXKET IPUHUMATD X

B BbIPA’KCHUU:

2) 7’6+x;6)i;3)x+3'r) x+5 .
(x=3)2x+4)

25 13" x-3
6. 3Has, uro f{x) =7 + x, HaitnuTe: a) f(4); 0) f(—4); B) A—7); ) f(—24).
7. 3Has, uTo g(x; y) = 2x — y, HaluTe:

a) g(3; 1); 6) g(-3; -6); B) g(0; 1); 1) g(2; -2).
8. 3Has, uto flx) = “x| —1|, marigure:

a) fA=2); 6) A=1); B) f(0); 1) f(1).

9. HanumnTe Bce mapsl HaTYpaIbHbIX 3HAUCHUH IEPEMEHHBIX X U ),

IPpU KOTOPBIX 3HAYCHUEC BBIPAKCHUS X + Y paBHO:

a)4;0)2;8)6;1)0.
10. Yxaxure 3Hau€HUE IEPEMEHHOM X, IPU KOTOPOI 3HaYEHHE 1aH-

HOT'O BBIPpA>KCHU paBHO 9:

a) 10 —x; 6) |x|; B) X’ + 5;1) 12 : x + 6.
11. Mcnonb3ys mepeMeHHYIO @, 9uciia 5 u 3, a TakKe CKOOKHU | 3Ha-

KU CJIOKCHUS, BBIYUTAHUS, YMHOXCHUSA, ACJICHNUA U MOAYJIA (O65[3aTeJ'H)-
HO BCC cpasy), COCTaBbTC 6YKB6HHOG BBIPAKCHUC, SABJIAIOIICCCA:
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a) CyMMOI; 0) pa3HOCTBIO; B) POU3BEIACHUEM; T') MOIYJIEM.
12. Yopocrtute BolpaKeHuUE:
a)y(y+1)—»;6)999(y — 1) +999(1 — y);
B) 4(ax—a)_(3x_5); r)x+a X—a
a

x—a x+a

13. Jokaxxute TOXACCTBO:

a) 9(—2¢ — 3d) — 8(—c — d) — 10(—c — 2d) = d nepBBIM cTIOCOOOM;
0) 4 —x=—(x—2 - 2) BTOPBIM CIIOCOOOM;

B) a(2a — 3) =2a(a + 1) — 5a TpeTbuM criocoOoMm;

r)x*+ 7x + 9 =x(x + 2) + 5(x + 1,8) ueTBEpTHIM CIIOCOGOM.

OTBeTHI K KOHTPOJIBHBIM 3a/la4aM

1. a) [lepemennas; 6) 4mcio; B) CyMMa I') MOJTYJIb.





