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MPEAUCJIOBHUE

B nacrosituee Bpemsi (paky/bTeTbl NMOATOTOBKI YuuTedeH Haua/b-
HBIX KJ1acCOB Mepeunli Ha HOBYIO MpOrpamMmy Mo MaTeMaTiiKe. 3T0 Bbl-
3BaHO KOPCHHLIM H3MeHeilleM Nporpamm WKoabloro Kypca. Ksanu-
(pHLIpOBaHIIOE NpENoAaBatiie MaTeMaTHKII B HAUAJLILIX KJaccax CTano
HEBO3MOXKHbBIM 0e3 3Halilifl OCHOB TEOPHI MHOXKCCTB, OllllaplblX COOTBET-
CTBHII, aarefpanHyecKHX onepauiii, 3JCMEHTOB MaTCMATHYCCKOI JIOTHKH
H T I

OrcyTcTBlie YueGHIIKOB H 3aAa4HIIKOB, HAMHCANHBIX B COOTBETCTBHIN
¢ 1IoBOil mporpammMoii, B 3nHauHTeNbHOI Mepe OCJOoKINEeT Mpollecc npe-
noaapaHid. D10 0COGEHHO CHJ/BHO OILYLLAETCS B YCJAOBHSIX paGoThl
Ha 3aouHbIX oTAenenunsnx. IIpemnaraemoe nocobue ABASCTCSI 3ajiaylii-
KOM-TIPaKTHKYMOM MO KYPCY MaTeMaTHKH IJs CTY/IeNTOB (DaK)VibTETOB
NOATOTOBKH YunTesell HadanbHbIX kJaaccoB. OHO Hamucano B COOT-
BeTCTBHII C AeHcTBYloweil nporpaMmoii 3Toro Kypca i COCTONUT H3 cJe-
JylolEX IJaB:

. MuokectBa H onepauin Haji HHMH.

. DnemeHTbl MaTeMATHYeCKOll JIOTHKIL.
Brolpaxeuusi, ypasHeHus, HepaBeHCTBa.
CooreetcTBust It ornowenns. KomGuuaropika.
Oto0paxkeHHs1 11 (HYHKIHIL.

Anre0panyeckie onepauHi H CTPYKTYpbl.
Hicaa.

DileMeHTBl aHAMHTHYECKOI reoMeTpHH.
['eomerpiueckie mpeoGpa3oBatHsl.

B naumom mocoGuit onyuen ToAbKo pasfied «SJeMeHTLI MaTeMaTl-
YeCcKOro aHaJjHsa», MNOCKOJbKY IIMEETCS1 MHOTIO 3a1a4lHKOB, H3 KOTODBLIX
mpenojaBare/ib BCCTAA MOXKET BLIOpaTbh 3afaui. B ormnesbubix mecTax
aBTOpbl JIONYCKAMIl 11€PecTalloBKY TeM NPOTpamMbl, PYKOBOACTBYSICH
ONLITOM, HAKOIVIEHHLIM B XOjle MpenojaBaniin Ha (paKyJbTeTe MOJIrO-
TOBKH yunTeseil HauajabHbX kJaaccos MI3IIH.

Cnapol kHUrH pasbutnl Ha naparpapul. Kaxawlil naparpad naun-
HAaeTCs1 C H3JMOKEHHA TEOPETHUCCKOIrOo MaTepHaJa It peluelds THOOBBLIX
3ajau, nocje yero HAYT 3ajaul AJAR CaMOCTOSITeILFOro peiuettns (lc-
KJioueHile MpeAcTaB/sieT JHLb IaBa O reoMeTpHUecKkHX npeolpasoBa-
HHSIX, T1€ BeChb TEOPETHYECKHH MaTepHas NPHBOAHTCSA B Hauyaae rJaasbl).

Kuira comep» it Gosblloe KOMHYECTBO 3ajlau H ynpaxHennii. C oi-
HOIl CTOpOHBI, 3TO OOBSICHACTCS JKeJaliien NMpeaocTaBliTh Npernofana-
teso cBoGotty BbiGopa MaTepHana JIf1 NpaKTHYECKIIX 3aHsTHI, a C
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Ipyroit — cilenaTh KHHTY NoJe3Hoil H MpH H3y4eHIH HEKOTOPHIX MC-
UHIJINE Ha  (PI3HKO-MATEGMATHYeCKHX (paKkyJabTeTaX neJaroriyeckKux
IHCTHTYTOB, H TNpH mnpoBelieHnH (aKyaLTaTHBHBIX- KYPCOB B Cpe/Heil
wkojse. HanGosee Tpyanvie sataun otaeyennt 3HakoM *. Hekoroprbie
3ajaull 3auMcTRoBanbl 113 caenyiounx kuur: Hixurnn B. B, COopruk
Jornyeckux ynpaxuednii. M., «IIpocsemenne», 1970; Boarsinckuit B, T,
Armom M, M. IlpeoGpaszopanus, BexTopwl. M., «ITpocpemenne», 1964;
Makapeiyes [0. 1., Heuxos K. M., IMbiwkano A. M. Maremathka B
HauadbHLIX Kaaccax. ITox pex. A. M. Mapxywesnya, Y. 3. M., «[lena-
roriuxas, 1971.

PaGoTa aBTropoB Haj KIHToH pacnpefens/ach CJAeLYIOWHM o0pa3omM:
nepsoHava/bHble BapuanTs raas I, IV, V 6oin vanncars J1. I1. Croii-
aosoii; VI, VII, VIII — B. B. Powpaectpenckoii; 11, 111 — H. H. Jla-
pponoit; IX — H. §I. BunenknuwiM. Tlocnie sToro sce raasel Obuii ne-
pepaGoraxul H. SI. BuaeHKHHbIN, KOTOPOMY NPHHAAMENKHT COCTaBJ/ECHHE
MHOTIIX 3274, a TaiKe H3JI0MKeHIIC TEOPETIHYeCKOro MaTepHasa H oblas
peAaxuisa KHHTH,



Fanasa l
MHO)XECTBA U ONNEPAUYIH HAJ HUMU

§ 1. MHOXXECTBA H 3JIEMEHTbHI. NYCTOE MHO)XECTBO

TlonsaTHe MHOXECTBA He ONpeResseTcs, a JHillb MOsCHsETC Ha
npumepax. Mox<HO roBopHTh O MHOXeCTBE CTYAEHTOB, OGYUAIOWIXCS B
JaHHOM HHCTHTYTE, O MHOXKECTBe BCeX JlepeBbeB Ha 3emi1e, O MHOXKeCTBe
BCEX TPeyroJbHIKOB Ha IVIOCKOCTH Il T. A.

Ilpennmersr HJIH TOHATHS, H3 KOTOPLIX COCTOHT MHOXKECTBO, Hashl-
BawoTCA Jaemermanie. Ecnu NHOXecTBo A CoCcTONT 13 3/1eMEHTOB a, b, ¢,
To 3anuchBaioT 310 TaK: A = {a, b, ¢}. Ecnn x aABAsieTcsa 3/neMeHTOM
MHOXecTBa A, TO 3aNHCLIBAIOT X € A; ecall x e sABasieTcst 3aenentom A4,
TO 3anuceiBalor X ¢ A.

Xapaxkmepucmuieckuas  c0Licingos, ONPENeNSIOUHM  MHOXKECTBO,
Ha3bIBAIOT TaKoe CBOHCTBO, KOTOPbIM 00JalaloT BC@ 3JEMEeHTbl JaHHOrOo
MHOXKECTBA 1 He 006/1ajaeT HH ORHII He NMPHHAAAEXKAIHIT eMy SJeMelT.
MuokectBo, omnpenesasieMoe JAallHblM  CBOIICTBOM, 0003HAYaloT Tak:
A = {x| ...}, rie nocae uepThbl NPHBOAHTCA 3aMHCh COOTBETCTBYIOUIECTO
CBOIICTBA 3JIEMEHTOB.

MuoxKecTBO, cocTosiiee I3 YiCesd, IasbBalOT «ducaoserst. Tlpunepa-
MH YHCJIOBBIX MHOXKECTB MOTYT CJYXKITb:

a) MHOxecTBO N HaTypaJbHBIX 4HCesT;
6) MHOXECTDO Z LEeNbIX YIced;

B) MHOXecTBO (Q pauHolaJNbHBIX UHCeN;
r) mHOxKecTBO R pelicTBHTENLHBIX diiced.

MuoxecTBO MOJIOXKHTEABHBIX ACHCTBHTENBHBIX Ylices 0003HAUAIOT
Ry: Ry ={x|x € R, x >0}. Ananoruunpiii cmulca Imcior oGosua-
uyenns:: R_, Q;, Q_.

MHoxecTBO, 11 copieprcallee M OLHOTO 3JEMEHTa, Ha3bIBAIOT AyC-
meest 11 o0o3navaior Q

ITpusep. ¥Yxawem 3jemerTbl MHOXKECTB:

A= {x|x €N, x <6},
B={x|x€Z, —4x <38},
C = {x|x €R, 2x* = 10}.

Pemeunne JHOna snemenros mHoxects A, B u C ykasansl xa-
pakrepucriyeckne cpofictBa. Tak, aneneHTamH MHoXecTBa A sBAasi-
I0TCAl HaTypaJbHbIC uricna, Melibliite 6, T. e, A = {1, 2, 3, 4, 5}. dne-
MEHTBl MHOXKecTBa B — uncja uesbie; OHH He MeHblue yHcaa —d4,
HO MeHblle 4icja 3, cef0BaTeNbHO, YNCA0 —4 BXOAHT B MHOXKeCTBO B,
a yncao 3 emy He npunagaexur. Cnefoparensio, B = {—4, —3, —2,
—1, 0, 1, 2}. Dnemenramn muoxecTBa C ABASIOTCS AeliCTBHTENbIILIE
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KODHU YPaBHeHIls 2x* = 10. PemmnBs 310 ypaBHeHHe, nosiy4yaeM, 4YTO
c = {-V5, V5.
. 1.1. Kak HasbiBalOT MHOXECTBO KOpOB, NacCYUIHXCsl BmecTe?

1.2. Kak MOXHO Ha3BaTb MHOXECTBO apTHCTOB, pafoTalollHX B
OZIHOM Teatpe?

1.3. Kak Ha3bIBaloT: a) MHOXECTBO BCeX ITHOHEPOB IIKOJIB; 6) MHO-
JKEeCTBO BCeX IMHOHEpOB KJjacca?

1.4. TlpuBeanTe npHMEpPH MHOMECTB, COCTABJACHHBIX H3 OGBHEKTOB
CNAeLYIOUHX BHIOB: a) HEOAYLUEBNEHHBLIX INpeaMeToB; G) JKIIBOTHHIX;
B) pacTenuil; r) aGCTPaKTHBIX NOHATHIY; A) LENBIX YliCEN; €) TFeOMEeTpH-
yeCKHX (DUTyp; ) reOMeTPHUECKHX BeJHUIH.
~. 1.5, Hazosute sjeMeuTHl, NPHHANJIEXAllE MIOXKECTBY: a) CTY-
JIeHTOB Balleil rpynnei; 6) NpeiAMeToB, H3yyaeMbiX Ha NEJarorHYecKoM
¢akxyJibreTe; B) BceX yactel csera; r) pecnylauk, sxopsaux B CCCP.

1.6. A — muoxectBo mMHoroyronbHHkoB!. IIpHHagnexuT a1 9TOMY
MHOXKECTBY: a) BOCbMHYTOJBHHK; O) mapanjenorpamm; B) OTPE3OK;
) napajJjesenunen; ) Kpyr; €) NOJAyKpyr?

1.7. Kakne u3 3anncel BepHHI:

a) 270 €N;  6) | €N; B) 0 € N; r) —70 € N;
DIZEN O MEN W —TEN; g —Len
W) 18 €Z;, k) 0€Z n) —27 €Z; ) 22% ¢z

H) 22—;-¢ N; o) —14,2¢Z n) —14,2 €7

1.8. OGosHayuM yepe3 E MHOXECTBO eBPONMEHCKHX Trocyaapcrs,
a uepes 4 — MHOX€CTBO a3HaTCKHX TocynapcTB. Kakue u3 caenyiomux
3anuceil BepHbl: a) Ppanuns € E; 6) Henanus ¢ E; B) MoHronus ¢ A;
r) Unpna € A; 1) Hpau ¢ E; e) Boara € E; x) Tumanan ¢ A4;
3) Hurepus ¢ A; u) fnonus € E; x) Anenwt ¢ E; n) Wseuns ¢ A4;
v) Baiikan € A?

1.9. Ilycts C — MHOXECTBO CYIIECTBHTEABHBIX, /7 — MHOXKECTBO
npHJAaraTefibHblX, I — MHOXECTBO TIJIarosioB, A — MHOXECTBO Hape-
ypH. YKaXKHTEe CPENH CHNeAYIOWHX 3amniceii BepHble®:

a) «rom» ¢ T 0) «uenosex» € C; B) «ctositb» € I
r) «mectu» € fH; p) «3enenvlity ¢ IT; e) «Obictpo» € f,;
XK) «Teubs € C;  3) «reuby € [ 1) «ctexqo» ¢ C;

K) «crexyo» ¢ I'; 1) «crekasunwity € I1.
1.10. OGo3naunnm vepes H MHOXECTBO MPOCTHIX uHCEJ, uepe3
Y — MHOXECTBO YETHLIX WeJbIX YHCesa M uepes H — MHOMeECTBO He-
YETHBIX LJIBIX YHCEA. YKaKHTe, KaKHM H3 3THX MHOXECTB NpHHAaZJe-
Kar uneaa 7, 11, 12, 18, 115, 217, 321, 612, 318, 233. 3anuuuTe oTBer
C MOMOUIBIO cuMBoJaa €.

1 HwmeeTcss B BitAY MHOXECTBO BCEX MMOTOYTOJbHHKOD.
® 3jech n pasce Mul NMWeEM KaBLIUKI, ecili PacCMaTpHBAeTCHA He MpPeAnerT,
oGo3Havaemblii JalHbIM CJAOBOM, 4 CAMO CJIOBO,
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1. dano muoxecrso B = {l10, 12%, 17,3, —7, 136}. Kakue

HaTypaJbHble Yic/ia NpIHaJIexKaT 5TOMy MHOXecTBY? Hasosurte Tpu
yicaa, He npuHajgexauyie sTomy MHoxecTBY. Cuesafite pepHule 3a-
nicit.

1.12. Mnoxecreo S cocront n3 uncen —2, —3, —4, —5. 3anuwn-
Te 3T0 MHOKecTBO. HasoBHrte ullcsia, NpOTHBOMOJIONKHILIE AaHIibiM. 3a-
NHIUHTE MHOXKECTBO MOJIYHMEHHBIX UHCeJ.

1.13. Ilepeuncaute ajeMeHTL CAEAYIOWMX MHOXKeCTB: A — MHOMKe-
CTBO HeweTHbIX uHcea Ha orpeske {(1; 15]; B — wmHoxecTBo narypann-
HbIX unces, MeHbWHX 8; C — MHOXECTBO HATYPA/DLILIX YHCE], GOJb-
wux 10, Ho menpumx 12; D —-MHOMXKECTBO JBY3HAUHLIX Ullces, Aelsi-
uinxcs Ha 10; E — mMHOXKeCTBO HaTypalbHLIX Aennteneil uncna 18;
F — mnuoxecTBO yuces, a0COMIOTHAs BCJIHYMHA KOTOPBIX pasna 2/,

1.14. ITepeuncsute 3jeMEHTHl CJAEAYIOWHX MHOXECTB I 3alHILUHTE
3TH MHOXKECTBA: a) MHOKECTBO Pas/IHUHBIX GYKB B CJ1I0BE «TOJI0BOJIOMKa»;
G) MHOXXECTBO pa3niHuHbIX nudp uncaa 134 433 154.

1.15. IlpoutuTe cnenyioulye 3anucl H MEPeUHCIHTE 3MAEMEHTH Kax-
Jloro 13 muoxecTs: A = {ala — crynent Baleii rpynnsl, 4bs hamMuHs
naungaercst ¢ 6ykssl JI}; B = {b|b — mecsu roga, B HasBaHKE KOTO-
poro BXOAAT yeThlpe H TOJNBKO ueThipe pasanulible OykBbl); C = {clc —
eBpONCIICKOe roCyAapCTBO, Ha3BAHHE KOTOPOTro HaynHaercs ¢ 6yksbt [/ };

= {d|d — uncao, menbwee 10 11 geasiueecs na 3};

E ={xlx €N, —1 <x <5}
F ={x|x€Z, —6<L x4}
K = {xlx €N, x <T7};

L ={xlfx=x—T7)

—M = {y|2 (y 4+ 10) = 10y + 20};
N ={bx—7=3x—"7}
Q = {x|x (x + 12) = 0};

R = {x|x. € N, x* = 4};
S = {x|x € Z, xt=4};
T ={x|lx €Z, x*=2});
U= {xlx €R, x* =2}
V = {x|x €N, x* <9}
W= {x[x €N, x*<9}.

1.16. M3o0pasnTe Ha uYHCJOBOH NPSIMOH CJIEAYIOLLHE MHOXECTBa:

a) {x]x €N, x 3}

6) {x|x € Z, —2 <x K 2)
B) {x|x € R x> 3,2},

r) {xlx €R, x <—T)

n) {x|x €R, 2,7 x K 0};
e) {xlx €R, 3,4 <x <8}

%) {x|x €R, —45 <x < —2).
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1.17. Ykaxire XapakTepHCTHUYeCKHe CBOIICTBA 3JIEMEHTOB cJeny-
IOWHX AHOXECTB:

a) {a, e, 1, 0, ¥, 3 H, I0, 9};

6) {111, 222, 333, 444, 555, 666, 777, 888, 999},

B) {AsepGaiipxan, Apmenns, Bemopyccus, Ipysus, Kasaxcran,
uprususa, Jlarsus, Jlutsa, Moapasus, PCOCP, Tamxuxucrax, Typk-
MelicTaH, YXpanua, Y36exucraiu, DCroHisi});

r) {Mockpa, IKues, Munck, TOumucu, Epeean, Baxy, Tauwkenr,
Pura, Amxa6an, HywauGe, Buabnioc, Tansann, Anma-Ata, ®Ppynse,
Knunizes};

1) {cyulecTBHTe/bHbIC, TVIAr0Jbl, NpHJAAraTeabHble, HapeyHs, npe-
JIOTH, COIO3b!, YHC/AHTEJbHbIE, MEM(AOMETHS}.

1.18. YkaxuTe 1l 3aMilIHTE C MOMOUBIO HEPABEHCTB XapaKTepHc-
THYECKOe CBOHCTBO 3/1€MEHTOB MHOX(ECTBa, 11300paKeHHOro Ha YHCJIO-
Boil npsimoii (prc. 1)L

1.19, Kaknnm oGwimnm cBoiticTBoM o0nafaer (popMa cieAyiomux GyKB
pycckoro ajgabiTa:

a) BE)K3KHOC®X3I0?
6) AIDKMHOIT®XLLI?
B) JKHODX?

1.20. Tlocrpoiite £ AOB. I'ne HaxonuTcs Touxka P, oGnapawoowas
P

P

csofictsoM: AOP = BOP?

1.21. Otmertste Toyky O #H nocrpoiire MHOXECTBO TOYeK P, Takiix,
yto: a) |OP| =5 cu; 6) |OP| < 5 ¢cu; B) |OP| > 5 ca.

1.22. M3 kakux 34eMEITOB COCTOAT CAEAYIOUUie MHOMCCTBA:
a) MHOXKECTBO TPEX3HAyHLIX YlCesa, COCTaBieHIbix W3 uudp 1 u 3;
0) MHOXKECTBO TPEX3HAYHLIX YHCEJ, COCTaBJeHHBIX M3 uupp 1, 3, 5,
ApHYeM HIiKaklie ABe LH(PbLl He BCTPEYaloTCsl ABAX(ABI;, B) MHOMECTBO
TPeX3HauHbIX UHCeJ, COCTaBACHHBIX W3 wngp 1, 3, 5, npuueM Jiobbie ABe
cocefiiiie UH(PBI pas/iHylbl; T) MHOXKECTBO TPEX3HAUHBLIX YHceJ, CyMMa
unpp KOTOpeIX paBHa 5?

! 3auepueniuiit Kpy:KoK MOKAaLIBAET, UTO MHCAO, KoTopoe ol N3oGpaxaer,
NPHHAMJIECKHT PacCMaTPIBACMOMY MHOMECTBY; He 3auepHEHHbIi — He npiHajJe-
XHT MIOXECTBY.
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1.23. Kakiie n3 CJagilyougiX MHOMKECTB [YCTBI: 4) MHOJKSCTBO
niojeii Ha Benepe; 6) muoxecrso ropojos B CCCP ¢ naceiiennesi Gonee
1 MAH.; B) MIIOXCCTBO CBPONENCKIX rOCYJapcrn, 1aspailie KOTopLIX
HayHnaercst ¢ GYKBBI /; ) MIOKECTBO MADIICJAOIPAMMOB C Hepablibl-
Ml MPOTHBONOJJONCHDLIMIT  CTOPOHAMII j.l) MHOZAKCCTBO  KBaaAPaToB 0e3
WEHTPA CHMMETDHII; €) MIIOKECTRO HATYPAJIblLIX YHCCH, MCHDLLINX I;
3K) MIIOXKECTBO ABY3HAUHBLIX HICEN, MEULINHX 9; 3) MIOMKECTBO HaTy-
pZ]JIb!lbL\ qHCea, MeHbUllx 2.

.24, OGpaszoBalibl  MHOXKCCTBA CTy'LU[rOB Balueil Tpynnel, Ybi
(]>a.\mmm Haunnarorcst ¢ 6yksnl A, ¢ 6yksnl 5, ..., ¢ Oyksol 1. Kaxue
H3 3THX MHOXECTB MyCThI?

1.25. HoxaxiiTte, UTO CACAYIOUUIC MHIOKECTBA $IBJASIOTCS MYCTLIMH:

¢lx €N, x <0},
6) {x[x €N, 8 <x <9};
}
B) {v[x €N, x = —5}.
1.26. Haiizire mHOX<ecTBO Koplueil kamaoro ns ypasneHuil. Ka-
KHe 113 3THX MHOXKeCTB NYCThL:

a) dv4-5=4(x—7), ¥ €R;
0) 2t-] =3,xER;

B) 2(x — 95 = 3y, x € Ry,

rN x*—4=0, x€Z

) x2--16=0, x €R;

e) v 4T (x—2) =0, x €ER.?

127* YRamute aaementul caeaywownx mioxecrs: a) {a, b, c¢};

6) {a}; ) {{a}}; r) &; n) {D}; :
e) {{a, b}, {c}}; x) {{a, b, ¢}, a}; 3) {{a}, a, ).

§ 2. NOAMHO)XECTBA. PABHBLIE MHO)XECTBA

Ecail KaMabiil sJieMenT MHOoMKeCTBa B SIBJSICTCA B TO XKe BPEMs
sJeMeHTOM MHo)kectBa A, To rosopsit, uro B — nojnuHoxectso A,
n muyr B < A, Tpn srosm cunrator, uto @ < A, A < A. 311 non-
MIIOozKeCtTBa Ha3biBaloT H(’(,'()(j(,‘lll(!(’/lHle!ll NOONMHONCCCHNBA ML A. OCl'ilJlb-
HLIC TTOHMIIOZKCCTBA MHIOXKCCTBA /] HaszLBAIOT (,‘06(,‘/]160[—[/-1()/,11![ II()()JI/'IOOICC-
cmeasi, Oast Kawjaoro MNOMKeCTBd, COCTOSIMICIO 13 /L 3JICMElTOB,
MO0 00Pa3oBarh 2% Mo MHOKCCTB.

Ecmit paccaiaTpipaior Juiilis 110MIOMKECTBA HEKOTOPOTO MIIOKECTBa
U, To U Ha3bIBaIOT YHUECHCUALILLIAL MHONCCCIBO.iL.

Ecan aBa mmoxkecrna /A n B coctosit 13 ovum,\ H TEX 2e 3/JeneliToB,
TO 11X Ha3bIBAlOT /)(I(fllleIM H l'llllll)l /1

[Tpumep 1. Ilyerp A —- mnomecmo NBY3HAUHLIX HaTYpaab-
HBIX uiicesa, B — MHOMECTBO HCTHBIX ABY3HAUNbLIX ulicea. JIerko Bii-
IeTh, UTO KAM10€ UCTIOC ABY3NAULOC YIICA0 COACPANTCS B MitloskecTe A.
CnegoBartenptio, B < A.



MNpusmep 2. Myers A = {3, 1, 2}, a B= {x|x €N, v <4).
Dnaemenranu muomecma b sBasiores nee HaTy pa.rlbuble ylcJla, MEHb-
ume 4, 7. e. B = {l, 2, 3}. Muoxccrsa A u B cocToaT U3 OAHHX I
TEX Xe 3JaemenTos, 3naunr, A = B.

1.28. Hanw muoxectsa A = {a, b, ¢, d, ¢, f, g, k}, B = {qa, ¢, k},
C={b,d, gk t},D={ace}, E={ef k, g a}). Ykaxure, kaxue
H3 HHUX ABISIOTCS MOAMHOMKECTBaMH MHOXecTBa A. SpisieTcs an
D noamuoxecrsom C? IlojMHOMKECTBOM KaKOro MIOKECTBA  s1B/111-
ercst B?

1.29. Hano muoxecrso C = {213, 45, 324, 732, 136}. Cocrannre
NOAMIOKECTBO MHOXKecTBa C, cocTosliee 13 UHCCA, KOTOpLIC: a) je-
Jgstcs Ha 3; 6) deaarca na 9; B) He geastcst na 4; r) He jeasites na o
1) He nensarcs na 3.

1.30. OGpasyiire Bce nojmiokectsa minoxecrsa A = {1, 2, 3, ¢

1.31, Hauel napbl MHoxecTB: a) A — mnoxecrso ropoaos CCCP
B — Mu0)eCTBO ropofioB, naxojsauwnxca B Asni; 6) A — MHOMeCTBO
roposion CCCP, B — Mocksa, Jlcuuurpai, Kies, Onick; B) A —mno-
JKECTBO TrOpo:0B (DpaHLHll B — MHOMecTBO TOpo/I0B, HaXOASUILIXCS
B Espone; r) A = {[lywxun, Jlepmontos, Hexpacop, Buok, Ecennu,
Maskoscknit}, B — mnoxecrso pyceknx nostos XIX u XX bs.;
n) A = {«cToa», «ACPCBOY, «CTanbHOIlly, «BsizaTby}, B — MHOMECTBO
Bcex mpnaaratedbHulx; e) A = {«CcToil», «jIepeBo», ¢KOHL», «KEAC30»,
«MBIC/ILY, «UICA0»}, B — MHOMXKECTBO BCeX CYLICCTBHTEALILIX; K) A —
MHOXXECTBO BCEX CYIWIECTBHTEILHBLIX cpealiero poxa, B = {«OKHO»,
«noJsie», «COMILE», «CuacThbe», «MapeBo»}. YKaxkuTe, JUIft KaKHX nap
OJHO H3 MHOKCCTB $IBJISICTCS1 MOJAMIOMCCTBOM JAPYTOro.

1.32. B mpoxectpe / MIOCKHX YETBLIPEXYFOJBLHHKOB 33janbl ToA-
Mmioxecrsa: /A — napaanenorpammon, B — pomGor, C — Tpaneui,
D — npsivoyroapnitkos, E — kBaapatoB. Kaknmmu XapakrepucThue-
CKIMH CBOHCTBAMH MOXHO 3aRaTL 3TH TIOJMHOKCCTBA?

1.33. Hamnt muoxecrBa: A — Beex rpaneunii, B — Bcex npsiMo-
yroanlinkos, C — BCEX UeTHIpeXyroJbHiKos, [) — Bcex KBajpaToB,
E — Bcex napasgienorpammoB, K — Bcex MHOTrOyrodbiuikos. Boimu-
unite 6yKBbl, 0G0311aYaloILIIe 3T MHIOMXCECTBA, B TAKOM NOpsLLKe, YTOGLI
Ka)k/ast Tocae/yonas ofosnayasna  HOJAMUOIKECTBO MpeablayLIero.

1.34. [lycrs pasusie crpoutisic GyKBhl 0(03HAvalOT pasHble npei-
MeTbl. JIns Kakirx 113 CACAYIOULITX Tap MUOYKECTB HMCET MECTO OTHOLIEHHE
Ac Bnm Bc A:

a) A = {a, b, ¢, d}, B = {a, ¢, d};
6) A = {aq, 1)} B = {a, ¢, d);
@

B)A=g, B
r) A =g, B={a, b, c};
)/1=O B~-{QJ‘,
= {{a}, a, &}, B~{}
S ) /1 {{a, b}, {c, d}, ¢, d}, B= {{a, b}, ¢}?

1.35. Kakue us caenyouinx nap Mio:ecTB cB3anbl Mexay coGoil
OTHOLUCHIIEM BKJIOUCHHS:
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a) A= {x|x €N, x >2}, B={yly €N, y >2}

6) A= {x|x €R, x >0}, B={yly €N, y >0}

B) A= {xlx €N, x* >4}, B= {x|x €N, »* > 5},

r) / -~ MHOXECTBO MIIOFOYToAbHUKOB ¢ nepuMerpom 4, B — wHo-
XKCCTBO KBAJAPATOB € naowaabio 1?

\'1.36%. Bepito g, uro

a) {1, 2} = ({1, 2, 3}, 1, 3}, 1, 2}
6) {1, 2} €{{1, 2, 3}, {1,3}, 1,2}
B) {I, 3} € {{l, 2,3}, {I,3)}, 1,2}
N {1, 3} = ({1, 2, 3}, {1, 3}, 1, 2)?

1.37. Papunt i1 cJeayiowlie MioxKecTBa:

a) A= {2, 4,6} n B= {6, 4, 2},

6) A={1,2 3} uB={I1I I}

B) A = {{l, 2} {2, 3}} n B = {2, 3, 1}

r) A= {)/256, V81, V16, V'1} u B = {12, 2%, 8, 42}

1.38. Hauer wioxecTBa: A — MHOMECTBO HATYpaJbHBIX  UHCEJT;
B — MIO0XCCTBO YETHLIX HaTypalbHLIX uiiced; C — MHOXMKECTBO Heuer-
HBIX uicesl; D — MHOMCCTBO uicesa, KpaTHLIX 2 H 3 ONHOBPEMEHEO;
L — mnoxecrso yices, JIeCATHYHASL 3aNHCh KOTOPBLIX OKaHUHBaETIcs
nyJaen; F— MHoxecTBo uniced, kparHbix 6; /{ — MuoXecTBo yluced,
kparubix 3; M — MmuOXKeCTBO uMCceJa, KPATHBIX 2 H 5 OANOBpEMEIto.
YKaxure, KakHe 13 RZAHHBIX MIOXECTB ABJSIOTCS MOAMHOMECTBAMH
APYTHX LaHHBIX MHOXECTB. ECTb JlI Cpeal JaHIbIX MIOXKECTB paBHbIC?

1.39. Cpexnn caeaylolqlix nap MHOXCCTB HaiaUTEe NapLl paBHLIX
muoxkeerB: a) X = {3, 5, 7, 9}, Y — MHOMCCTBO HEYETHLIX yYHCe,
Goabunmx 2 1 menbinnx 10; 6) X = {4, 6, 8}, ¥ — mHoxxecrBo ueTHbix
yices, Goaptunx 1 s menbumnx 9; B) X — MHOXKECTBO MJIOCKNIX UCTHI-
PEXYTOJILHIIKOB, ¥ — MIO02KeCTBO MAOCKIIX (GHIYP, OrpaHHUYEHHLIX 3aMK-
HYTOit JJoManoil 3 YeThipeX 0Tpe3KoB; I) X — MHOXeCTBO JBYy3HaullbX
yHceda, Kpatublix 9, ¥ — MHOXeCTBO ABY3HaAuUHBIX unces, cymma Lugpp
KoTopbix kpaTHa 9; 1) X — MHOXECTBO CYMM JIBYX leUeTHLIX HaTypalb-
HBIX 4HCeJd, Y — MHOXECTBO YETHBIX HaTypasabHLIX uHceds, e) X —
MIIOXKCCTBO TOYEK IJIOCKOCTH, paBHOYjlaldenHLXx oT Touexk M 1t K,
Y — MIOKCCTBO TOYCK NPSIMOIT, Mpoxoisiieii uepes cepely oTpesKd
MK u nepneHIuKyJ/aapHoil 3ToMy oTpesKy; ) X — MHOMCCTBO TOUEK,
JICIKAUUIX Ha OKPYIKHOCTIL ¢ tlenTpoym O 1 pajutycoM 5, Y —- MHONKECTBO
TOYCK, PACCTOsIHIIC KOTOPLIX oT Toukit O pabuo 5; 3) X — MHOMXeECTEO
TOUCK, JeXKaUUIX BIHYTPH OKPYKHOCTH ¢ LeHTpom O I paamycom 5,
Y — MHOXECTBO To4YeK, paccTosiilic KOTopbix or Toyxkn O Gosblue,
yem 5.

I

§ 3. NEPECEYEHHE MHO)XECTB

Tepecenentiess muoxects /1 n B naswidaercs mmoxecrso A ) B,
cojiepIKauiee Te Il TOJALKO Te 3JCMCHTbI, KOTOPbIe OJHOBPEMEHHO BXOASIT
B o0a miloxecrsa A u B.
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ANB={x|x€A4d u x€B).

Ecan muoxecrna A u B u3o6pasuthb rpa-
(pHuecKHd, HapICcoBaB 1A KamJoro H3 HHX
3aMKHYTYIO JHHIIO I npejcraBus ceGe, 4To
3MCMEITLE MHOAKECTB H300pa)KeHB TOYKAaMH,
HaXOASIUNIMHCSI BHYTPI 3THX JIHHHI (TOYKI
lla pICYHKe NOKAa3LIBATL 1l¢ 00s3aTeNbHO), TO
torfia MuHoxectBo A 1 B Gyner npeacras-
JIeHO 3aiuTpuxoBanioil ofaactoio (pie. 2).910T cnocoG 1306paXkeHis
MHOXECTB HOCHT Ha3Baline duazpasst Jiiaepa — Benna.

B cayuae, korna muozkeersa A 1 B oue nMeior ofiygix 3JeMenTos,
X nepeceuemie nycro, A (1 B — . Cnepawitst nepeceveltnst MHO-
MKECTB 00J1afaeT CJASAYIOUHMII CBOICTBaMII:

1. A n BZBn /-1;
2.AnNBNC=4n@BnCc

3. Ecni Ac B, 7o AN B = A;

4. AND =g,

5. A N U= A (U— ynusepcannblioe MHOXECTBO);
6. AN A=A

I[Mpuwmep 1. Haiinem nepcceuernie mmoxecrs A = {a, b, ¢,
dye, [y uB={b,d,e g, It}

Pewenne. OOCoun MioxecTBaM npiiianiexar aaements b, d, e.
IMostomy A (1 B = {b, d, e}.

[Tpumep 2. Haiiaem mnepeccuenne »uomecte A u B, ecau

A=x ——,j-gxg z, B_—.{x‘—%g.vgs].

| 1)
Peuwenne I3o6pasnm muoxecrsa A n B na yncnoboii mps-
" ~ 2
moit (puc. 3). Mnoxectno A 11300paXxaercst oTpe3KoM ¢ Konuamu——-s—

7 1
H :, a MHOXeCTBO B — OTPE3KOM C Kollllamii ——T 2. Hepece‘{e}me

1.7
A N B —uyactn ocH, rjic ecTh obe WTPIXOBKIL, T. €. OTPC30K [—:; 7].
Muauve rosopsi,

=Ll eervel
B ={x 4<"<4}'

1.40. Haiianre nonapubie mepeceuelifst CJAELYIOUIX MHOXeCTB:

LULRRRRNNY M = {36, 29, 15, G8, 27};

21 7 2 X P = {4, 15, 27, 47, 36, 90};
LR Q = {90, 4, 47}.
Puc, 3 Haitaure M N P 1 Q.
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1.41, HsBecTHo, yTo A — MIOXECTBO BCeX HATYpaALHLIX JenHTe-
aeii yncna 18, B — MHOXeECTBO BCeX HATYpaJbBLIX Ac/HTenell unchaa
24. Hasopnte aaementbl mMunoxecrsa A ) B u nponsnoctpupyiire pe-
wenne aToft 3axayn npn nomoww Juarpamant dilepa — Beuna,

1.42, P — MHOAECTBO ABY3HAUlLIX HATYPAALHLIX ugicesa, S —
MHOX(GCTBO BCCX HCUETHLIX Harypadbliplx uncet. Kakne ulicia BXoisT
B Mmuoxectso K = P () §? Bepno s, uro: a) 21 ¢ K; 0) 32 € K
B) 7¢ K; 1) 17 ¢ K?

1.43. Haiinute nepeceueniie MHOMXeCTBa pa3nnuieix OGyKB, BXOAS-
LUIX B CJI0BO ¢MATEMATIIKAY, 1 MHOMECTBA pas3aiiuliblX OYKB, BXOJSLIHX
B CJIOBO «rpPaMMATHKAa».

1.44, Tlepeunicanre 1 3aunmirre narypadaohbie uiicja, npiHanfe-
skauyte  nepeceucHiio A () B, ecan mmoxkeersy A upnnauiexar
JAeficTBHTEMBbHBIC uHcsaa, Oodbiie, uea —3,7, Ho - Meupilune 10,
a MHOKeCcTBY B — neiicrBurtesbiivie uncna, Goawniiie 0, HO MeHb-
wie 12,3.

1.45. Haiignte mepeceuenite uncsonoro orpeska [1; 5] ¢ unciioBbin
orpeskonm [3; 7].

1.46. H3oGpa3sute ¢ nomolipio Anarpamm diiiepa—Benna caenyoutne
cayuan: a) muoxccrsa A n B copnajator; 0) muoxecrna A 1 B ne
liepeceKalorcsi; B) Muosectno A — coO0CTBENNOC NOIMIONECTBO MIO-
wecrBa B; r) mmoxiectBo B — COGCTBCHIIOC MOAMHOMCCTBO MHOKC-
ctBa A.

Kaxoit cayuait npouywen? Ilocrpoiite COOTBETCTBYIOULHE Alarpannbt
dilnepa — Benna.

1.47. M — MHOXCCTBO CrHOpPTCAMENOB B HeKoTopoil wxone, P —
MIOXKECTBO MAJILYIIKOB B 3Toii 1ikose. MI300pasiiTe 3TH MIOXKECTBA MIpI
nonouy  uarpammbl diiiepa — Benna. Ykaxure XapaxreplicTiuecKkoe
CBONCTBO 3JieMCHTOB mMIioxwecrsa M ) P.

1.48. B Mmio)ecTBe 4YeTLIPECXYTOJLIHKOB Ha NJOCKOCTIH BblAE/CHH!
crejyioue MOAMHOMeCTBa: A — ueTLipexyroAbHIKl, JAlarolamn xo-
TOPBIX B3aHMHO TMepneHXUKYAAPHE; B — YeTLIPeXYTONLHHKN, MNJHHBI
RiaroHasefi KoTophiX pasiusl; C — ueTLIpeXyroJbHIKI, JiHaronant
KOTOPBIX B TOUKE Nepeceuciiss AeasiTcst NOMOJIaM.

Kaxue ¢uryps npnnaanexkar muoxecrnam: a) A (| €; 6) B 1 C;
B)ANDB, r)ANBNC?

1.49. Haueptiite Tp1 nepecexatounxcst xpyra. Buyrpennoio yactn
OXHOF0 Kpyra oGosnaubte A, proporo — B, Tperbero — C. Tlokain-
Te caeaylouie muoxecrsa: AN B, (ANB)NC, BNC, AN(B N C).

Iposeprre, uto A N By N C=4 0 (B N O).

1.50. IlpoBepsbte 310 e pasencrio aast muoxecets A = (1, 2, 3, 4},
B = {3, 4, 5, 6}, C = {2, 4, 6)}. p

1.51. Tpu muoxkectra P, N u Q nsoGpa- [ — N
MCHBI TPeMsl NPSIMOYTOMbLHHKAMII, IMeIOLLH- L |
Mir oOuyte uacti (prc. 4). Otnvernre wrpi-
XoBKOii obsacTi, n3o0pasiiaiolie caeayioutie
MHOXecTBa (4151 Ka)<aoro cjayuast ciednaiire 4
OoTAeJbHBI uepTex): a) N1 Q; 6) PN N; Puc. 4




B PN QOPANNQRPNN)NVAQ). Kak kopoue 3anmcatb
MHOXeCTBo 1)?

1.52. M3 100 yyawmnxcs, nsydaioumnX auHrIHACKHE H HeMEILKHIl
A3bIKH, 85 n3yuwalor aursHiickuii, 45 — nemeikiii. CKoAiBKO uesoBeK
usyyator o0a s3bIKa?

1.53. B knacce 30 yenoBex, 3aHHMAIOIMXCA Ha ()aKyJIbTATHBHBIX
3aHATHAX no (u3HKe H MatemaTiike. KspectHo, uto 10 yejioBek u3y-
yaior 00a npeamMera, a MaTeMaTHKOIi 3animMatotest 25 yenobex. CKOJLKO
yeJOBeK H3YYaer TOJABKO (PH3HKY?

§ 4. OBbEAHHEHHE H BbIYUTAHHE MHO)ECTB

Obvedunenucs muoxects A 11 B HasuiBaercs muoxecrso A | B,
cocrosiuiee 113 TeX It TOJILKO TeX 3JeMEHTOB, KOTOphle MpHHaAAexaT
X0Ts1 OBl OXHOMY H3 MHOXeCTB A 11 B.

AU B = {x|x €A nm x € B).

Ha pucyiike 5 n3obpaxenst Mioxecrsa A 1 B, npuuem A () B ==
# . Muoxecrsy A |J B npHnaijgeat nce TOYKH 3alliTpHXoBaHIioN

oGJaacri.
Onepauitst o06beiaitteHis MHOXECTB 006/1a4acT CJCAYIOLHMH CBOI-

CTBaMi:

1. AyB=28UA.

2.AuUB UC=AUBUDO.

3. Een Ac B, T0 Ay B=B.

4, A U g=A.

5 A | U= U (U — yunpepcajbHOe MHOXeCTBO).
6. A U A=A

Onepaunn o6beanuenis H nepeceyctHs MHOXKECTB CBS3aHbI 3aKO-
HaMH AHCTPHOYTHBHOCTIH:

7.AU0UBNC=(ANCUBANOC.

8. ANBUC=(AUCONBUO.

Pasnocmeio muoxects A B naswidaercsi muoxkectso A \ B,
B KOTOpOE BXOIAT BCe 3JeMCHThl H3 A, ne npunauaexaume B.

AN B={xlx €A u x¢B}.

Ha pucynke 6a muoxectso A \ B nsobpaxeHo 3alITpHXOBaH-
Holl wacrbio MHOxecTBa A.
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Muoxectso (A \ B) U (B \\ A) HasbiBaeTc  cusmempuiecrot
pastocmero mioxects A u B H oCGosuavaetca: A A B (puc. 60).

B cayuae, xorna B <= A, mHoxectBo A \ B naspiaiotr donoare-
ruest k B B muoxectBe A. HonosHenue X B B yHHBepcaJbHOM MHOXe-
cree U/ oGosnauator B’.

OnepauiH BbIYHTAHHS H JOMOJNCHHS K MUOXKECTBY 001a1aloT che-
JIYIOIUHMH CBOIICTBaMH:

LA NA=g. 5. @ = U.

2. 4" A="U. 6. U = .

3. (ANBY=4"UB. 7. (AN B\ C=A\(BUO).
4. (AUB'=A4"NB. 8 (ANB)UB=4y B

Mpusmep 1. Haiigem oOvenuientie n pasuocts Muoxects A u B,
2 7 1
—2<x< T}' B = {_\- '"T<"'<2}'
Pewenune Ecan H300pasnth jJanHile MHOMECTBA Ha YHC/IOBOL
npsamoit (pue. 3), To oGheautenue A (J B ecTh 4acTh ocH, TAe HMeeTcs
5
xorss Obt odHAa LUTPHXOBKA, T. €. OTPe30K [—3, 2|. HMunaue rosops,

ecl A= {x

AﬂB:{x|—%<x<2}.

Pasnocte A \ B cctb 4acTh oTpe3ka, H300paxalollero MHoxe-
ctBo A, oTMeueHHast JIHWL OANHOH WITPIXOBKOI, T. €. NOJIyHHTepBaJ

[— —2—; — %l_ JpyrHMH CIOBAMH,
9
A\B={x|——‘§< ¥ < _l;}
(Touka ¥ = i—--;— npunaanekut B 1 nostomy He npunangaexir A \ B).

Mpumep 2. Joxakem, yto ecin A n B — noamuoxectsa B
UnAc B, 10 A" o B.

HoxasateabcTBo. A" — ponoauenne K A B yHHBepcanb-
nonm muoxkecrse U, B’ — pononnenne k B B U. Ilyets x € B’. 310
syaunt, 4ro x ¢ B (no onpegpeaeHiio ROMOJHeHHs), Torxa TeM Gojee
x ¢ A, Tak xak no ycaosuio A < B. Takum oGpasom, x € A’, T. e.
BCSIKILII 3JeMeHT MHOXKecTBa B’ siBAAeTcs 3/eMeHTOM MHoxectBa A,
3Haunt, B’ < A°.

[MTpusep 3. Hoxkaxes, uro ecii A= B, 10 A | B=B.

JoxasaTenbcTBO. MIOKECTBA PaBHbI, €C/NH OHI COCTOSAT
H3 OMHHX H TeX ke 3neMentoB. [Toxakem, uto ecnin A < B, T0 MHONKe-
ctBa A U B un B.-cOctoar n3 oannx u Tex ke snementon. Ilycrn
x €A |JB. 310 3nauur, utro x € A nan x € B (no onpenenenuio o0b-
eqsiacHus Mnoxectn). Ecan x € A, 10 u3 ycnosna A < B caepyer,
yro x¥ € B, 1. e. B 000HX cayudasx KaicIblil 3JeMEHT MHOMCCTBa
A |J B aBasercsi snemenToM MHOXecTBa B, 3nauntr, A J B < B.
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O6pariio, nycts x € B, Torna no onpeienennio obbenHHeHHs
smiokects v € A |J B. CuenoBarenbio, Kablil ajleMeHT MHOXecTBa B
siBsieTcs aaemenToMm Mioxkectsa A |J B, r.e. B~ A | B.

Hrak, A U B Bu B« A | B, a 510 11 03HauaeT, 4T0 MHOMKe-
crBa B A U B pasubl.

" /1.54. Jlansl muoxectsa P = {a, 6,6,2,0,e} n £ = {a, 2, 3, ¢, k}.
[Haiiaute o0beanueniie 3THX MHOXECTB.

1.55. C — amoskectBo OykB B Baluem umenn, D — mMHOMXECTBO
raaclelx OyKkB pycckoro aadasnta. Haitante mnoxectsa C |J D
1D |J Cuncpapnnre ux, JJas muoxects C n D nocrpoiite Anarpammbt
dinepa — Beuna.

1.56. Muoxecrso M ecrb oObemnneniie MIOXECTBA ABY3HAUHEIX
HATYPaJbIBIX YIICGJH 1 MHOXECTBA HaTYpaablibix uncen ot 1 mo 7.
Ipunagnexcar an muoxecrsy M unena: 14, 99, 100, 5, 7, 10? 3anuwu-
TC OTBeT C MOMOULLIO cuMBosa € Han ¢

1.57. A = {n|n €N, n°<5}, B= {njn €N, n >7}. Haiigure
ofvepuHenne 3Tux Muoxecrs. Bepuno an, uro: a) 4 € A U B;
6) =3€¢A U B B)6€Ad | B

1.58. M3 xaxnx uncen coctont oObepHlellie: a) MHOXKeCTBa Ha-
TYypaabHbIX uiicea N 1 MHOXKCCTBA 1@/LIX HEOTPHUATEbIBIX YHCea Ny
6) MHOMECTBA LEALIX HeOTPIILATEeVLHBLIX YICed H MHOXeCTBA LUEJbIX
OTPHUATEABHLIX UICCa?

1.59. Kaxue reonerpiueckiie pUrypsl npunajiiexar oGbeaitieHHIo;
a) MIOKECTBa Mapajliie/IOrPaMiMOB C MHOXKECTBOM TMPSIMOYTrO/NbLHHKOB;
6) MHOMECTBA PaBHOCTOPONHIIX, MHOXeCTBa paBHOOEJPEeHHbIX H MHO-
WECTBA PA3HOCTOPOHHUX TPEYroJbIIKOB?

1.60. Haitymre A U B, ecmit:

a) A= {x|x=8k, k€Z}, 6) A ={x|x= 6k

B={xlx=8 —4,1¢Z}) B={x|x=6
B) A = {xlx =3k --1, k €Z},
B ={x|x=31+2 1¢€Z}.

1.61. Hauwr nmoxkecrsa: A = {0, 1, 2, 3, 4, 5, 6, 7}; B =
=1{3, 4, 5,6, 7,8 9 C={-3, —2, —1,0,1, 2, 3, 4); D=
= {2, 3, 4, 5, 6}. l'lepelmcnnre 37emMelThl, BXOJSIHE B MHOMECTBa:
a) AUB U CUD; 9) ANBNCND; 8 (ANB)UCnN D)
r) (AU B)n(€UD).

1.62. Muoxkectso A cOCTONT 13 CTY/eNTOB MalNofl Fpynnel, 3iaio-
BUIX aHTTHICKHIT $13bIK, MHOMKECTBO P — 113 CTYJICHTOB, 3HAIOIIX 1e-
MeIKIIT SI3bIK, MHOMECTBO QQ — H3 CTYACHTOB, 3HAIOMUIN (PpaKILy3cKiil
a3bik.,  Ommuwnre mboxecrsa: a) (M U P) N Q 6) M U (PN Q)
B) (M N P)UQ

l.63. Cocunrraiite, CKoOJILKO 3J|emen'rorz B CJle}J.yl()lllllX MIIOZKeCTBAX:
A={2 4,6,8, ..., 40}; B = {l, ey 37); C = {{a, b},
.y, &1, g 1)

1.64. Tlycrn A = {2, 3, 4, 5,7, 10}, B= {3, 5,7, 9}, C= {4,
9, 11}, CKOAbKO 3JICMEHTOB B CJACAYIOWHX MIEOXKECTBAX:
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a) A U (BUC) 6)(CUB)U/1B)4((BUC)
nAydne  nAnEnCop

1.65. Kakoe H3 JIBYX MHOXKECTB SBJSIETCS1 NMOAMHOXKECTBOM ApY-
roro: a) P u PN Q 6 Pu PUQ

1.66. M3oGpa3nte ¢ nomowbio jaiarpamy diviepa — Benna muoxe-
ctea A, B, C, ecan:

a) Ac BuBc(;

6) AcC,BcC uAQNB=g;

BAcC,BcC nC=4\ B;

P AcC, BcC n AN B=#= @,

NANB#=g, ANC*=g,BNC*g, AN BN C=g,
) ANB=g,ANCs=g, BN C= .

1.67. M3 100 wkoabunkoB 40 nrpator B pyr6os, a 50 B BoneiiGo.
UTo MOMXHO CKa3aTh O YlCJe WKOALHIKOB, HIPAIOWUIX B ofe Hrpui?
O uicJe WKOJAbHIKOB, HIPAIOWHX XOTA Obl B OAHY 13 3THX HIp?.

1.68. M3 80 wkosabhikoB 40 nrpaiotr B (pyt60a, a 50 B BoJeiifoi.
YTo MOXKHO CKa3aTb O YHCJAE WKOALHHKOB, HIPaOWIX B o6 Hrpn?
O uiic/ie WKOMLHIKOB, HFPAIOULX XOTS GBI B OAHY H3 STHX Nrp?

1.69*. Kakne u3 ciefyiouuix papencTB BepHLI AIA JOOLIX MIO-
XKECTB; Beplibl AN HEKOTOPbIX MHOMECTB; GeCCMBIC/EHHBI:

A PUQ=QUP, ) PNQ=QN P, B) PY P=2P
N PNP=P;0PUJQUR)= (PUR)UQ

g PNRNR=@QNP)NR x) PUYQ="PN @
3)PU(QﬂR)=(PUQ)ﬂ?

1.70. MuoxectBo A coctonT 13 1easIx yicea or —5 no 10. Muoxe-
CTBO B COCTOMT M3 HaTypaJsbHbIX yliced ot 3 1o 15. Iepeuncante ane-
smenTbl MHOXecTB: A \ B 1 B\ A. Kakue aaemeurs BXOASIT B MHO-
weerBo A A B= (AN B) U (B\ A

1.71. P — MHOXECTBO JIBY3HAYHBIX HATYpaJbHBIX uficed, Q —
MHOXKECTBO BCeX YeTHLIX latypanbibix yncesa. MaoGpasnte amoxkectea
P u Q c nomotubio anarpamm Jiliepa — Benna. Kakiie wicaa npuxaimc-
dar muoxecrsy P\ Q, muaxeersy Q \\ P?

1.72. Ha pucynke 7 nso0paxccubl ABa TpeyroJbilika. Muoxcecrno
Toyek A ABC o6Go3unaunn uepes P, a MHOMCCTBO Touek A ADC —
ucpe3 Q. OrmernTe ITPHXOBKOI caeiylone Muoxecrsa: a) P U @,
6) PN QB PN\NQ@&TM QNP

1.73. H3o6pa3nTe npil MOMOLLI AHATPAMM
ditnepa — Benna npa nepecekaioutlixcsi Mio- 8
wectBa C n D. Ormernre un'pnxomcoﬁ MHOzKe-
crBa: C\ D, D\ C, (C\,D) U (D\C).
CpasHuurte nocsennee mnomcuno ¢ MHOXKCCT -
gom (C U D)\ (C N D).

1.74. OGo3naunn uepes N’ monosnenne K
MHOXeCTBY N B MHOXKECTBE BCEX Le/LIX 4YH- Puc. 7
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cen. Bepno am, yro: a) —4€ N’; 6) 0€ N’; B) 13 € N'; r) —8¢ N’;
3) —5,3 ¢ N'; e) 0 ¢ N?

1.75. Haiignte jonoanenHe K ‘MuOMECTBY A B MHOXKECTBE UEJLIX
yucen Z, ecau:

a) A={x|x=2-k+ 1,k €Z};

6) A= {x|x =3k, k €Z};

B) A= {x|lx =4k -1, k €Z}.

1.76. Haiinnte gonoJueHie B MHOXECTBE BCeX TPeYrofbHHKOB K
MHOXKECTBY: a) BCEX paBIOCTOPOHHUX TpeyToAbHIKOB; ) BCeX paB-
HOGeApeHHLIX TPeYroJbHHKOB;, B) BCeX MPAMOYIOJIbHBIX TpeyroJbe
HIKOB.

1.77. A n B Takie noAMHOXeCTBa B yHHBepcaJbHOM MHOXecTBe U,
utro A (| B = . Iokaxute, urto Torna A < B’, B< A’.

1.78. Hanot mHoectBa A u B, mpuueM Ac U, B U
AN B % . M3o0pasure np nomouyl auarpamm diliepa — BenHa cie-
Ayloullle MHOXKEeCTBa 1 YKAQXKHTe CpelH HHX pPaBHbIe:

a) (AN B); 06 AnNB; B) A’ B

n@AUuUB,; nAUB; e) A" U B.

1.79*. okaxure, uto ecii A ¥ B — noaMHOXeCTBa MHOXKe-
crea U, 1. a) (AUB'=A"NB, 60 (AN B =A4"U B'.

§ 5. 3AAAYN HA BCE ONMEPAUUH HAA MHO)XECTBAMH

1.80. Hailante oOvemiieHine U nepecedeHie - MHOXKECTB H jaiite
rpa(iyeckyio JAIIOCTPaUIo NPH MOMOH JHArpamm Dilinepa — BenHa,
CCJH:

a) A=1{5 6, 7,89, 10, B={s 09,10, 11}
6) A= {x|x=2n n€N} B={x|x=’l{5_‘, n €N}
B) A= {x|x=05n n €N}, B={x|x=2n n €N}
r)A—{xlx—L, n €N}, B={x|x=
11)A~{,m|x—21" n €N}, B= {x|x=2n, n €N}

1.81. HM300pa3suTte Ha uucnoBOH NMPSIMOH 1l 3aMHIUHTE NPH MOMOINH
ilepaBeHcTBa O0LEJHHEHHE H MepeceyeHHe MHOXeCTB P H Q:

a)P={x§<x-<V§} Q={x §<x<32}-

3 TR _ 40

0)P={.\|-——3—<.\< _{,\ll/2<x 27}
Pp=l¢|Me i 9 < %2

B) [x 4<‘<3J' {\ <y <K }

1.82. Myers A = {a]1<a<6), B={|1<b<T), C=

{ a6},
= {c|-1 <3}, D= {d|2<d<5}. Ykamure xapakrepHcTH-
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YyecKoe CBOKHCTBO 3JIEMEHTOB CJedyloliHx mMHoxectB: a) A UBUCUD;
60 AnNBnCND B) (AN B)U (Cn Dy
(A UB)n(€UD).

1.83. Ilaupl caeayionyie napsl MHOXKECTB:
a) A={a, b6,00¢0,c}, B={a,es 0 o}

6)/1={a60} B—-{a,60,,0},

B) A= {e 0, e}, = {q, 8, O}

r) A= {e 0, 2}, B={e, 0, e},

nA=1{2 4, 6, 8}, B= {2}

e) A = {8, 10, 12, },B={2468 )

KA ={1,23,4, },B={l 4,9, 16, ...};

3),A = {x|]x=2n, n €N 3} B = {x|x=3n, n €N,

1) A — MUOXECTBO HeyeTHbIX HATypa/abliblX uHCea, B — MHOXe-
CTBC MPOCTHIX uiices, GOabIMX, 4yeM 2;

K) A — MHOXECTBO YeTHBIX HAaTypaabHblX 4HCed, B — MHOXe-
CTBO MpOCTLIX ulices, COMbLINX, HeM 2;

n A=|{x|lx= L, neN, n < 20),

n+41
B={l; 2; 3 @1;
2’ 3’ 4 21

M) A — MHOXeCTBO KBaapaToB, B — MHOMX(ECTBO NPSIMOYTOMDLHII-
KOB;

H A— MHOIKECTBO napaJJenorpamMmMoB, B — MHOXeCTBO npf-
MOYTOJIbHHKOB; -

0) A -— MHOXeCTBO paBHOGEApEHIEX TPeyFONbHHKOB, B — MHO-
JKECTBO PAaBHOCTOPOHIfHX TPeYTroJLHHKOB.

1) Haiignte aas1 ka)cnoit napbl NMOAXOAfLleE YHHBCPCAAbHOE MHO-
KECTBO;

2) BbiGepuTe naphl MHOXECTB, KOTOpbIe CBfI3aHBI OAHHM H3 CO-
OTHOWeHNHH: =, C, D

3) naiianre nepeceyenie KaxaoH ﬂﬂpbl MHOKECTB;

4) naiigute pasHOCTbL NEPBOro M BTOPOro MHOXKECTB B KaxKjoil
nape;

5) HaiiiuTe oOBberifiellie Ka)KIOH Napbl MHOXKECTB;

6) u300pasHTe KaXcAyl0 Mapy MHOXKECTB MNpH MNOMOIH JHarpanu
Siinepa — Benua;

7) Ans KawaoH napel HaHAuTe MOMONHEHHE K NePBOMY MHOXECTBY
B 06'bellllHeHHll 000HX MHOXKECTB.

1.84. A — MHOXeCTBO pasJIHuUHbLIX OYKB B CJIOBE «YHHBepMars,
B — MHOXKeCTBO pasnaHuHblX OyKB B cJioBe «leKTopHii». Hasopurte
37eMeHTH, NpHHANIexawue nuoxecrsam: a) A U B; 6) A N B;
B) AN\ B; r) B\ 4.

1.85. Ilycts U — ymuBepcanbioe MHOXECTBO BCeX TPeyroiib-
HHKOB, A — MHOXeCTBO paBHOOeApeHHBIX TPEYroJbHHKOB, B — MHO-
’KECTBO DPaBHOCTOPOHHHX TpeyroibHHKOB, C — MHOX(ECTBO NpPsMO-
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YIOMBHBIX TPEYrOJbHHKOB, YKaXHTe XapakTepHCTHYECKOe CBOHCTBO
3/IeMeHTOB caefylownx mHoxkecers: a) A 1.B 1 C; 6) A N B' N C;
B) A’NBNCr)AnNBNC; n)A'ﬂB’nCe)AnB'UC’

1.86. MsoGpasnte npn nomouyt anarpamm Jiinepa — Benna coeny-
fowHe MHOXectBa: a) A 1 B';6) A" N B; ) (4 N B') U (4" N B);
(AN C U B\ C) zl) (AU BN\C

1.87*. ynpocru're caenyouiie Bblpamemm: a) AN (AU B);
5)(PﬂQ)ﬂ(Q N P).

.88. I{ — MHOXeCTBO KOMCOMOJILLEB B KJjaacce, S — MHOXe-

CTBO cnopnuenon B Kaacce, Q — MHOXeCTBO OTJIHUHHKOB B KJacce.
Onuwnrte cloBaMH H naoGpasnTe npH NOMOWH Anarpamm Diinepa —
Benna caenylouyte muoxecrsa: a) K 1 S; 6) SN Q; B K'NS;
DK US nKNSNQ;: o &K'NS)UQ& x K US)NQ

1.89*. M3 100 crynenTtoB aHrJIHHCKHH A3BIK M3yualoT 28 yejioBek,
Hemeuknit — 30, ¢panuyscknit — 42, aHrIHACKHH M HeMeUKHH — 5,
Bce TpH s3biKa N3ydaloT 3 cryseHta. CKOMBKO CTYHNEHTOB He H3ydaloT
HH OfHOro n3bika? CKOJIbKO CTYAEHTOB H3YYalOT TOJBKO OAHMH fI3BIK?

1.90%, BuiGpallo HeKOTOpoe MHOXKeCTBO Hatypa/ibHBIX uHcesa. K3-
BeCTHO, 4To cpein Hux Hmeercs 100 uncesm, kpatHbix asym; 115 un-
ces, KpatHoix Tpen; 120 uncen, kparHuix natH; 45 uncesr kpartHbix 6;
38 uncen, xparnbix gecsirii; 50 wucen, KparHulx nstHaauarte; 20 uu-
cea, xpatublx Tpiuati. Cocrasbre auarpammy Jitjtepa — BerHa 1 onpe-
HEJIHTe, CKOJMbKO 3JIGMEHTOB B 3a/laHHOM MHOXECTBE.

1.91%, Hoxanre, urto AAst JOOLIX MHOXKECTB BepHbl CJeAyloLliie
COOTHOLICHHS:

a) ANBcAUB 6) A=(ANB)U(AN B) B)(A\B)ﬂ

N(ANB)=g; 1) (A\B)ﬂB~Q x) = A\
NANBe ANMBUC=@ANDBUM@ANC M)AU( n
O=@AUBNEAUCQC 3 ANBNC=(ANO\N B
H ANBUO=ANBNMANC;, x) AUB\ C o

SAUBNCGH)ANB UCD@AUCN B
1.92*. Tlycteb A, B n C — noJMHOXKECTBA YHHBEPCANBHOTO MHO-
*ecrBa U. Joka)kute, 4ToO:

a) AN\ B=4N B, 6) (AN BY=A4"U (A N By
B*A"UBUC =ANB NE@AMNECLC.

1.93*. HoxaxuTte, yTO:

a) AAB=BA4; D(AABAC=A4A(@BAC);
6) AAB)AB=A4;, e AAB=(AUB N\ AN B);
B) AN G = A4; X) AU B=(AALB AN B);
A AA=g; 3) (B\ A) A (C\A)=(A|yB)A(A C).

1.94. [(na caeayiouyix nap MHOXECTB Hajiaure Muoxecrsa: A |J B,
ANB AN B B\ 4,4AB:

a) A={a, b, ¢}, B={c, d};

6) A = {{a, b}, ¢}, B={c, d);

B) A ={x|x €N, x <3}, B={x|x€N, x>3}



N A={x|x€Z x<1}, B={x|x€EN, x <1}
B A={x|lx€Z x<I}, B=A{xv|xCZ, x <2).
1.95%, [Qust Kaxaoro 63 HIDKeCJedYIOUHX cayyaeB Ti3o0pasnTe

BCE COBMECTHMBIC C HIM Jjuarpamabl diiiepa -—- Benna st Muoxecrs
A, B u C. B Kakux cayuasax noayuaercst c/AHHCTBeHIlasi jiarpaMa?

a) Ac B, A#+=B uw Bc C, B (

6) AcB, A#%=B u B C= @,

B)Ac B, As=B u B C== ¢

rf Ac B, As=B u B\ C=* (¢,

WANB#*+=g u BcC, Bs=(

e ) ANB=g u BN C= ¢,

K}y ANB=g nu BN Cx*Q;

3) ANB=g n B\ Cs* g,

MANB=g, ANC=g u B C=g;

k) ANB=g, AN Cs= u BN Cs= g,

NANBF=g u BN C* g,

M AN Bs=g u B\ C+# g,

N AN B= g uBcC, Bs=C

o) AN\ Bs=g un BN C-==¢,

m AN Bs= @ u BN Cs% @,
NB=*=g u B\ Cs J.

§ 6. MHO)XECTBA, CBOINCTBA, NOHATHSA

Ecay U — HexkoTopoe MHOXECTBO H ¢ — HEKOTOpOe CBOIICTBO,
KOTOpBIM MOTYT 00/1a5aTh 3/JEMEHTLI 3TOrO MIOXKECTBa, To ¢ 3ajaeT B U
NOJAMHOXECTBO A, coCTosee H3 3/eMEeHTOB, O0Jalalouiix 3THM CBOil-
creoM. Ecan Bce anementel 13 U 00nanaloT CBOIICTBOM ¢, T. €. €CJH
U = A, 1o ropopsT, YTo 3TO CBOIICTBO npucyue sjgeMelnTaM JaHHOrOo
mHoxecTBa. Hanpiimep, 3a/emetiTant MHOXKCCTBA KBajpaToB INpHCYLIE
CBOHCTBO KOHTPyalTHOCTH Allaronaneii. Ecait epoficrBo a npucyule sienen-
TaM MHoxecTsa U/, mpiuemM Bce 3JeMeHTBI, o0Jajlaloliie 3THM CBOFCT-
BoM, npuuagnexar U, To 3TO CBOHCTBO SIBJSICTCSI X@parmepucmie-
cKust 115 3JemenToB MuoxcectBa U. Hanpunmep, ans napaanenorpan-
MOB XAPAKTCPHCTHYCCKHM SIBJISICTCS1  CBOIICTBO  OLITL BLINY KMBLIM
YeTHLIPEXYTOMbHIKOM, OGAAJAIOUUIN  [IEHTPOM CHMMETPHII.

Ecan @ 1t f§ — nBa cRoiictBa, KOTOPBIMII MOrYT 0G1afaTh 9/1€MEHTHI
muoxkecrBa U, To agist moGoro aneseHTa a 13 U Bo3noKHBI Takiie cay-
yau: ajeMent @ 1) e oGnajaer HII OAHIHM 13
3THX CBOHCTB, 2) o0/aaxaer TOJMILKO CBOI{CTBOM
o, 3) oGiahaeT TobKO cpoiictBoM f§, 4) 00-
JaflaeT K4K CBOMCTBOM @, TaK If CBOHCTBOM f3.
DT BO3MOMKHOCTI! H300paXielbl Ha CJCAYIO-
weii puarpamme ditepa — Benna (piic. 8), rie
uepe3s A 0GO3HAYEHO MHOMECTBO SJeMelTOoB
co cpoifcTBoM «, a uepe3 B — MHOXKeCcTBO
aJieMeHTOB co cBoiicTBoM (. Ecin Bee uernipe




U=AuB, A'ng'=¢
6) 2)

ANB AnB=¢

Puc. 9

mHoxectBa AN B, ANB’, A’NB, A'(1 B’ He nycTh, To CBOIICTBa &
H P Ha3BIBAIOT Hesagucumblsti. Hanpumep, CBOICTBA HMETb KOHIpY-
SHTHBIE CTOPOHHI I KOHTPY3HTHbIE YIJLl 11€3aBHCHMBI B MHOXKECTBE Bbl-
MYKJIBIX YeTHIPeXYrOIbHHKOB — MOTYT OBITh YETEIPEX Y FONBIHKH C HEKOH-
IpySHTHBIMH CTOPOHAMH H HEKOHPDYSHTHLIMH YIJIaMH, YeThIPEX YFOILHH-
KH C KOHTPY3HUTHbIMI CTOPOHAMH, HO HEKOHTD Y3HTHBIMH YIJIaMH (pOMGHI,
He SIBJSIOUUIECS KBaAPATaMi), YETBIPEXYTONbHIKH C KOHIDY3HTHBIMH
yrjiamd, HO C HEKOHIPYSHTHBLIMH CTOPOHAaMH (NPSIMOYTOJbHMKH, He
SIBJISTIOLIHECS KBAJpaTamMH) H YeThipeXyroAbHHKH € KOHTPY3HTHBIMH yrJia-
MH M KOHCPY3HTHBIMH CTOPOHAMI (KBaAparht). :

Ha pucyunke 9 n3o6pakens! ciy4yal, KOrja JIUIL TPH 113 MHOKECTB
ANB, ANB, A B, AN B He myctel. B ciyuae a) umeem
A 1 B = . D10 3HauNT, 4TO CBoiicTBA & 1 3 OAHOBpPEMEHHO He BCTpe-
yaiorcs. Takne cBOHCTBA Ha3bBAIOTCS Hecogsecrnusotiy. Hanpumep,
CBOHCTBO uHcJla GBITH YeTHLIM HECOBMECTHMO CO CBOICTBOM HMETL je-
CATHYHYIO 3aMHCh, KOTOpas okailyiBaercs UHppoii 3. B cnyyae 6) nme-
eM A | B' = . Jro 3uaunt, yto A < B, T. e. Xaxublil 3JemeHr,
obnapalolyiii cpoiictoM o, obnafaeT H cpoiictBoM B. B atom cayyae
ropopsit, 4to f — neobxodusoc ycroeue s o, a o — JOCMAMOUHOE
yeaogue pasi B. FopopsaT TakaKe, uTO CBOHCTBO o ABJSETCA cAedcmguen
cpoiicTBa f.

Tak, Hanpumep, nyctb U — MHOXECTBO HaTypaJbHBIX YHCEJ,
oL — CBOHICTBO «YHCJIO /L AeJIUTCS Ha 4%, a § — CBOJICTBO «YIIc/0 7 AEJHTCS
Ha 2». Torma A — MHOXKeCTBO HaTypasIbHLIX YHCeJ, AeJSUIIXCS Ha 4,
a B — MHOXeCTBO 4YeTHbLIX HaTypaJibHBIX yHced. SlcHo, uto A < B,
MI03TOMY CBOICTBO @ JKOCTAaToyHO A7 P, a B neoGxomumo ans c. Mas
TOro YTo0bl YHCJIO ObLJIO YeTHO, JOCTAaTOYHO, YTOGL OHO AeJiJoCh Ha 4,
a st Tot'o yToOB! UlICA0 AeNMHA0ChH Ha 4, HEOOXOAHMO, UTOObLI OHO OLIIO
YeTHBIM.

AHanornyHo paccmarpuBaercsi cayuvail, H300pa)K€HHbIH Ha DH-
cynke 98. B aTom cayuae B < A u « — HeoGXomiMoe ycaoBHe AJs B,
a f — mocrarouyHoe ycaosne ais .. Haxowen, B ciydae, nizofpaeH-
HOM Ha pHcyHke 92, mycro MHoxectBo A’ (1 B’. B atom cayuae
Kaxnaulit asnement us U obaapnaer xorsa Gbl OAuIIM I3 CBOICTB: o HuH f.

Tenepb paccmorpum ciyuay, KOrAa He NMyCThbl TOJLKO ABa H3 MHO-
weerB AN B, AN B, A1 B, A’ N B". 3necb Bo3MOXHBI JBa
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crydas: A = B u A = B’. B nepBom cayuae cBoiictBa @ 1 P 11asbl-
BAIOT 3KBUEAACHMIHLLIL, a BO BTOPOM — npomuiconosoucHeisiy. Ha-
npumep, CBoficTBO OBbIThb NPSIMOYTOABLIKOM B MIO/KECTBE MNapaJ-
JIeJIOTPAMMOB  3KBHBAJNCHTHO CBOHCTBY IMETb KONTPY3HTHbIE JAHaro-
Hamn (mapanJesorpams sIBJASIETCs NPSIMOYTOMLINKOM B TOM H TOJb-
KO TOM cJydae, KOTAa ero AHaroHajii KOHTpysHTHLI). A cBolicTBa OLITL
YeTHBIM H HEYeTIBIM UHCJIOM TNPOTHBONOJOMKELI B MHOXKECTBE Hary-
pasbHBIX HIICeN: Ka¥kjloe HaTrypadbioe 4YHCJA0 J160 4YeTHo, JHOo
11e4eTHO.

Ecau ceoficTBa o M f§ 3KBIBaJIEHTHL, TO TOBOPSIT, YTO OHH ABJS-
10TCS HeoGxoOu Mol 1t QOCINQIMOUALLAML YCTOBISIMIL APYT ANIsT ApYra.
Hanpivep, aasa toro ytoGwl napannesiorpaMy Obl1 MPsSIMOYTOJALHHKOM,
HCOOXOMHMO H JOCTaTOYHO, YTOOb! €F0 MIAaroHaiH IMeJH PaBHYIO AJHHY.

Ecan B muoxectse U 3azaHo 1eCKONbKO CBOIICTB e, B, ..., npluen
Kanblil H3 3sieMeHTOB B U 00JallaeT OAHIM H TOABKO OJIIMM H3 STIHX
cBo#icTB, TO MHOXecTBO U pasOiiBaercsi na HenepeceKalouiiiecs noA-
MIIOJKeCTBa, 3ajlaBaeMble 3THMII cBoiicTamii. Taxoe pasGueline JeXHT
B OcHoBe Jito0Oi KaaccH(KauHH.

Hanpivep, Bece HaTypadibHble YHc/la MOXKHO pas0uThb Ha 3 Kaacea:
Jenasmuecs Ha 3, naiowilie NpH jefeHdH Ha 3 ocrartok 1 it aaiowne npH
nedeHun Ha 3 ocratok 2. Ilpn Takom pasOHeHHH Ka)<oe UKC/IO rona-
JlaeT B ORHH 11 TOJBKO OAMH KJjacc. IlpivepoM HenmpaBu/abLHOH KaaccH-
(pHKAHUH  MOXET CJYMHTDL KJacCH(pUKALWIIA Tapaje]orpaMMoB Ha
NpsAMOYTrOJILHHKH H POMOBI.

B matemaTHKe, KaK H APYTHX HayKaX, MbI HMEEM JEJO C NOHAMLLS-
su. Vicxonmble MOHATHS KAMMOH HayKil 1€ ONpEHeNsiiorcs, a JHWD
onuchBaloTcsl HX cBoilcrBami. Jlpyriie mousTia olbluHO onpeaens-
10TCS1 MYTeM YKasaHHs HEKOTOPOTO palice ONpeAcsieHHOro POROBOTO Mo-
HATHA 1 JIONOJHHTENLHOro cBoicTBa (BHA0Boro orsnuns). Hanpinep,
Mbl ompefensieM poMO Kak NapaJfiieslorpaMm ¢ KOITPYSHTHBIMH CTOPO-
HamH. 3/ech CJIOBO «IApaJlJieJOrPammM» 3aJIaeT MIIOJKeCTBO BCeX Mapad-
JIGIOFPAMMOB, A YCJIOBHE «HMETb KONIPYSHTIble CTOPOHBI» BbILESET
1.3 9TOTO MHOXECTBa MOAMHOXKecTBo pomOoB. Ilousrtile, nonyualoweecs
H3 JauHOTO HaJoXKeHIIeM JOMNOJHITeNbLHOrO CBOHCTBA, HasblBaeTCs
uaUmmroL CAYtaest TICXOJIHOTO MoHATHA. McxonHoe mMoHATIE Ha3BIBAIOT
oGodneries monyutistiierocst nonatHs. Hanpusmep, nousrtie npsimo-
YIONILHHKA — YacTHBIT cayuall NOHSTHA napaJJenorpamma, a IOHf-
THe mnapaJafenorpanma — oGoOlleHlle MOHATHA NPSAMOYTFOJbHHKA.

C KaXublM [OHATIIEM CBSI3all0 MHOMECTBO O0BEKTOB, COCTOsLLEE
H3 3JIeMeHTOB, 00Jajalowix CBOHCTBAMH, yKasaHHBIMHM B OnpeleJe-
HHI NoHATHS. Ero HasniBaloT 00%eA0 3TOTO MNOHSITH. DTO MHOXECTBO
MOXKeT ObITb NMYCTO (HanmpuMep, MHOXKECTBO KPYIJIBIX INpPSIMOYTOJbHH-
Kon). Ecan nousitite @ — yacTHbIl canyuail noHsTHa b, To ero o0beM
BKJIfOUeH B oGbeM .

Hpa moHsiThst Ha3bIBAIOTCAl PAGHOCUALHOLALIL, €ClH HX 0ObeMbl COoB-
nanaotr. Hanpiivep, MOHSITHE «YCTHLIPEXYTFONLHHKII C MPSMBIMI yrja-
MH» PaBHOCHJLHO TNOHATHIO «MAapa’liiejorpaMMbl ¢ AHAroHajsIMH paB-
HOMl JJIHIIBIY,
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1.96. YKaxiTe cBOICTBa, MpHCYULHe BCeM TPEYToJbHHKaM; CBOH-
cTBa, NMPHCYIHE TPeYroJbHIKaM H TONLKO TPeyrolbHHKaM; CBOINCTBa,
npHCyLIie HEKOTOPBIM TPeyroJibHIiKaM; CBOICTBa, He NpHCYLHe Hi
OliHOMY TPEYTOJBHIIKY.,

1.97. Ilepeuntcaire cpoiicTBa, KOTOpbiMit 00/1allaloT BCe KBaApaThl
(e nmenee 10 cpoiicts).

1.98. Haiiaute oOuyie cpoiictsa Tpaneuut i pomGa; TpeyroJbHHKa
H TapaJjienorpasya; MpaMoyroJbHHKa H Kpyra.

1.99. HHasosure mnapet cBoilcTB, KoTopble MOTYT NpPHHalJIeXaTb
napaJJsie/iorpaMMy Jilb OAHOBPEMEHHO.

1.100. SIBastioTcst Jil paBelcrso JIHH CTOPOH H paBeHCTBO BeJlH-
yH YIJOB TpPeyro/blHKa He3aBHCHMBIMH CBOHCTBAMH?

1.101. $lBasiorcs Ji paBeHCTBO AIIH CTOPOH H PaBeHCTBO JJHI
Juaroniaseil UYETLIPEXYTOJbHIIKA HE3aBICHMBIMIL  CBOHCTBAMH?

1.102. IlpuBeaure npuMepbl 3KBHBAJNEHTHBIX CBOICTB.

1.103. IlpuBennTte npuMepsl NPOTHBONOJNOXKIBIX CBOJCTB.

1.104. Slgasiorca A mousiTia «Gojibile» It MEHbIUE» AJsT YHCes
TIPOTHBONOJIOKHLIMH N [1eCOBMECTHMbIMI? KaKoe MoHSTHE sBJIARTCH
MPOTHBONOJOKULIM [ NOHATHA «COJIblLe»? JUIst MOHATHA «MEHbLe»?

1.105. SIBasnorcst I HECOBMECTHMDIMHE MOHSTHS «MOJIOMKHTEABHbIIT»
H ¢OTpHUATEABbHBY A5 uncen? §Ipasiorcs JH 3TH NMOHATHS NPOTHBO-
nonoxubiMi? [ aKoe NoHATIIC NPOTHBOMNOJOKHO NOHSTHIO «OTPHLIATE/b-
HBIT»?

1.106. SIBasnoTCs JII MOHSITHS «OCTPBIA» H (TYNOii» HECOBMECTHMBI-
Mu Jast yraos? TlpornBonodoxkubl it 31H nousiths? Kakoe nousTie
NPOTHBOMOJIONKIO NOUSTIHIO «TYNOIi»?

1.107. Uto MOXHO CKa3aTb O BbiMOMHeHNH cBoiicTBa A i napag-
Jaenorpamma, ecan: 1) A npunagiexuT BCeM NPAMOYTFOJbHIIKaM,
2) A npuHAATEXKUT HEKOTOPbIM MNPSMOYTOMLHIIKaM, 3) CYLICCTBYIOT
npsIMOYTOIbHIIKI, He olaanaouiie cpoiictsom A, 4) it oAuH npsimo-
yronbHik ie of:1aaaer cpoiictonm /A? Ioabepiite npHMEpPEl AN Kax-
JOTO caydast. '

1.108. Kaxne muspecTible BaM TNOHATHA ONpPefC/asIOTCs CJIeyIo-
LUMH BLIpazKeHHsIMi: 1) MHOTOYroJIbHIK € HaHMEeHbLUHNM YHCJAOM CTO-
potr, 2) nanCoabluasi XopAa OKPYXHOCTH, 3) OCb CHMMETPHH OKPYX-
Hoct, 4) Tpeyroabitk, HMeloulHii Xots Obl OLHY OCb CHMMETPHIH,
5) TpeyrodbHiK, B KOTOPOM BbICOTa siBJsieTcsl MeliaHoH, 6) jBe nps-
MBle, Aefsiiie MIOCKOCTb Ha 3 wacTiy, 7) ABe mpsiMble, Aefsiuyie 1Jio-
ckocTe ua ¢ wactii, 8) xopja, npoxoislLas yepes UeHTP OKPYIKHOCTH,
9) npsimasl, HMEIOULAsl € OKPYMKHOCTLIO JINUb OAHY OOWYIO TOHKY,
10) papuocroponiinil 4eThIPEXyrodabHiK, OAIH H3 YIVIOB KOTOPOro
npszoil, 11) paBHoyro/bublil YeTbipex yroJibHiK, Aarolajy KOToporo
nepnen Ky spuol, 12) aBa npuaexxanyix yrja, cocrabisiouiie B
cymme 1807, 13) ase npsamble, ando tic umelouuie ofHX Touek, 1560
coBnaiaone?

1.109. ¥Yxaxure foriueckie ook, onycrirte JHILAHE cJ0Ba
HaH poGasbre NHECOOXOANMbIE CJOBA B CAeAYIOUUIX ONpPEeNCACHIIX:
1) nyy ccrb mpsiMast, orpaHHyellHas ¢ OJHOH CTOpOlibl, 2) OTPe3KOM
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HasbIBaeTcsl MpsMasi, orpaHHuennas ¢ ABYX CTOpPOH, 3) OTpe3KOM Ha-
3blBAETCSl MHOXKECTBO TOUEK MPSIMOH, CYMMa PacCTOfHI KOTOPBIX OT
touek A u B 310#i npsamMoil paBHa paccTOsHHIO Mexay Toukami A u B,
4) cexyulel HasbiBaeTcst Oeckolieditasi npsmas, NPOXOAsLAn uYepes
Kaxue-nGyne JABe TOYKH OKPYXKHOCTII, D) KBaApaTOM Ha3HIBAETCS
NPSMOYTOJABHIIK, AHATOHAMH KOTOPOTO KOHTPYSHTHBL I JeAsIT JIpYT
Apyra nomoJjiam, 6) poMOOM Ha3LIBAETCSl IapalsenorpaMM, CTOPOHLI
KOTOPOr0 KOHTPYSHTHBI, & AHATOHaJIi B3aHMHO TepleH/HKYJspHE,
7) reoMmerpHueckast GHIypa Ha3BIBaeTCsi OKPYXKHOCTbIO, €CNH BCe ee
TOUKH OXHHAKOBO YAaJeHb! oT ojiHoll 1 Toil ke Touku, 8) npsmas Ha-
3BIBAETCSl KacaTeabHOH K OKDYXKHOCTH, ecdll ona HMeeT ¢ jeli oiny
o6uylo Touky, 9) AHArOHaAbIO MIOTOYTOJNBHIKA HA3LIBAETCsl OTpe-
30K, COGNMHAIOUIHI ABE BEpLIHHbI MHOFOYTOJbHIIKA,

1.110. Onpeneanure «OKPYIKHOCTbY, ¢KPYI», «OCh CIMMETPHI ABYX
TOUYEK», ¢KPYroBO€ KOJBbLO», «GHCCEKTPHCY yTI/a» KaKk MHOMKECTBA TOYeK
NJIOCKOCTH, 0o0Mapalouiie RaHHLIM CBOHCTBOM.

1.111. Haiignte JAnwHie NPH3HAKH I YCTPAHHTE HETOYHOCTH B
clelyloWHX onpeleleHiax: 1) ABa oTpe3ka Ha3LIBAIOTCS CON3Mepii-
MBIMI, €C/IH oIl HMeIoT o0LLY10 HanfobLYI0 Mepy, 2) JHAMETPOM Kpy-
ra HasbiBaeTcsl HanOoJbiuasl XOpha, NPOXOASALLAs 4yepe3 UEHTP H je-
asuas Kpyr Ha JABe KOHTPYSHTHbIE 4actH, 3) mapasJesorpammMoM
Ha3bIBAETCS! MHOTOYTOJIBHHK, Y KOTOPOTO IMPOTIIBOMOJOMKHbBIE CTOPOHLI
nonapHo napajnenbHbl, 4) JBé NMMOCKOCTH nNapaJsyenbHbl, €CAH OHH
He rnepeceKaioTcs, CKOJMbKO OBl HX HH NPOAOJIKAIH, B) ABa KOHIpy3HT-
HbIX YIJIa Ha3bIBAIOTCA BepTHKANbHBLIMII, €CJIH CTOPOHBI OJNOr0 113 HHX
SIBJISIIOTCA TPOJOJIKEHHAMH CTOpoH Apyroro, 6) ABa yrja HasbiBa-
I0TCS1  CME@XHLIMH, €CJH OHHW HMeloT oOlWyi0 CTOPOHY, 7) ABa Yyria
HA3bIBAIOTCSl CMEXHBIMH, €CJH OHH HMEIOT BepluHHY, oOulyio cro-
poiy H WX cymma pasna 180° 8) iBa yrsa Ha3bBalOTCsl CMEXKHBIMI,
ecnd CTOpPOHA OJHOTO M3 HHX ABASETCS TNPOAOJIKEHHEM CTOPOHBI
apyroro.

1.112. YpoBjeTBOpHTeNbHB JIH CJAERYIOL(lle ONpefeneHlisi; a) ape
npaMble, JgexaliHe B OJHON NAOCKOCTH, MapaJ/liedblibl, €C/l OHH He
nepeceKaloTcs, CKoJibKo Obl MBI HX HH mpopoJkanii; 6) yron A menblue
yraa B, ecnan ol coctaBasier wacTb yrna B; B) yron A HasbiBaercs
OCTPBIM, €CJIH OH COCTaB/AsieT 4acTh NPSIMOTO Yraa; T) NJIOWaAbio nps-
MOYTOJIbHIIK2 Ha3biBAaeTcA YHMC/O KBAJpaToB co cropoHoil 1, Ha KoTo-
pble MOXHO pPa30HTb 3TOT MPSIMOYTOJBLHNK; A) Muowaas Gurypsl A
MeHbllie Iowanan Gpurypsl B, ecau ¢urypa A KOHrpysuruia yacts ¢i-
rypu B?

1.113. SIBasercs sm B nOCNENOBaTeNBHOCTH (YETHIPEXYrONBHIK,
napajanesorpamm, pomG, NpSIMOYTOJLEHK, KBaupar) Kaxjaoe cJeiyio-
niee [OHATHE YaCTHbIM Cayvaem npeibiaylero? Yrto mnano cresnats,
yT00bl 3TO HMEJO MECTO?

1.114. fIBasierca M MOHfAITHE PaBHOCTOPOHHETO TPEYroNbHHKA
YACTHBIM CJyuYaeM TMOUATHS TNPSAMOYTOJbIIOro TpeyroJibHHKaP

1.115. Slpasercs AW noHsTile PaBHOCTOPOHHErO TPEYroJbHHKA
YaCTHBIM CJ1y4aeM TMOHATHSI NpPaBHJABHOTO MHOTOYIOJbiHKa?
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1.116. $IpnsieTcsi JH TNOHATHE PaBHOCTOPOHHErO TPeyroJbHHKA
YaCTHBIM CJy4aeM TMOHSITHST DPaBHOGENPEHHOTO TPEYrobHHKaP

1.117. PaBHoCHAbHBL JIH MOHATHS NPaBHJIbHOTO YeTHIPEXYroJNbHHKA
H pomGa?

1.118. PaBHoCHJLHBI Jill MOHATHST NPAaBHJbLHOTO YEThIpeXYroJbHIIKa
H KBanpara?

1.119. ¥YnotpeGusisi caoBa «BCE», «IEKOTOPLII», ¢KaMALIH», ycTa-
HOBHTe COOTHOlUeHHe o o0beMy MCKAY CJAeNYIOWHMH MOHSATH-
SIMH:

1) npsMOYroJbHBI TPEYTOALHIK, PaRHOOGAPCHIILIE TPEYroALHNK;
2) paBHOCTOPOHHHIT TPEYIOALHHK, PaBHObE/PeHLIl TPEYTONLHHK;

3) paBHOCTOPOHIII TPEYTOJbIINK, paBHOYToJbHbIT  TPEYronbHHK;
4) npsiMoyrombHHK, KBaapaT; 5) npaMoyroabHuk, pom6. Otper nosc-
uute Anarpammamn diinepa — Benna.

1.120. PaBHocHnbHBE! JIH NOHATHS PaBHOYTOJIBHOTO YeThIpeXyToJb-
HHKa ¥ poM0a? a paBHOYTOJNLHOTO YETBIPEXYTobHHKA H MPAMOYTOJb-
HHKa?

1.121. SlBasercs JH B npeAsaraemblx psiAdax Kax¢ioe rnocJjenyioulee
nolstne oGoGuieHneM npeabiiywero: 1) kBaapar, pomG, napasasgeso-
rpaMM, 4YeTbIpeXyrosbHHK, MHOTOYroJibHHK, njockast ¢urypa; 2) ot-
pesoK, Jy4, npsiMas; 3) paBHOYTOJDLHBI TPeyroJAbHHK, PAEHOCTOPON-
HHI1 TPEYFONbHNK?

1.122. PacnosoxiTe npejsnaraeMble MOMSITHA B pPsiA TaK, YTOObI
KaxJaoe nocjiesytoinee ObIO POJOBBIM MO OTHOLIEHHIO K NPEALIAYLIEMY:
BLINYKJBIA MHOFOYTOMBIHK, NJAOCKan (GHrypa, Napanjenorpamd, Bbl-
MYKJbIH YeTLIPEXYToNbHHK, KBanpart, MJIOCKHH MHOTOYTOJNLHHK, Npsi-
MOYTOJIbHHK, TeoMeTpiyecKasl Hrypa.

1.123. SIBnserca Jau Kaxcablil KBaapaT NPAMOYTFOJNbHHKOM? $IB-
AseTcs N KOKAB poMO napasjesorpaiaoM? SIBasieTcss NH KaXAbii
poM6 KBagpaToM?

1.124. Onpegennrte cooTHOLIENHe MO oGheMy MEXKAY CJAELYIOUIHMA
HOHSITHAMH: MHOTOYTOJIbHHK, TPEYTOJbHHK, NPAMOYro/bHbIi Tpe-
YrONbHUK, paBHOGENpeHHBIH TPEYroNbHHK, pPABHOCTODOHHHE  Tpe-
yrosibHHK, npu3Ma. Hapucyiite cooTpeTcTByIOMUL e Lilar pamMMb: Diiepa —
Bennua,

1.125%. Tlpusennrte (M3 oGnacTH apu(METHKH H TEOMETPHH) MpPH-
Mepbl, HJJIIOCTPHPYIOLIHE CNEfYIOUHE OTHOLEHHST MEXIY MOHSTHSIMH:
1) Bce A cyts B; 2) nekoropbie A cytsh B; 3) Huxaxoe A ne ects B;
4) Bce A cytb He -B; 5) Hexoropble A cyTh He -B; 6) nikakoe A
ue ectb me -B; 7) Bce He -A cytb B; 8) nexoropee ue -4 cyts B;
9) nuxakoe He -A ne ects B; 10) nce He -A cytb He -B; 11) ne-
kotopsie He -A cyTh He -B; 12) nuxaxkoe He -A He ecthb ie -B.
Ortser nosicuute mrarpammamit diliepa — Benna.,

1.126. Kakite H3 npeasioxentii npeabiiyero ynpa<HetHs paBHo-
CHABHBI?

1.127. Uto MOXXHO CKa3aTb O NPHHA/EXHOCTH MPSIMOYFOJBHHKY
cpoiictBa A B caepylomix cayuaax: 1) ceofictBo A nprnaajaemHT
BCceM napajnnenorpammam; 2) cBofictBo A NpPHHAAIENKHT HEKOTOPbIM

26



O
| ]
Vi
(2

oLy

L

G<U

-
SN A

X X

S

L

A AN



napannenorpamman; 3) csofictio A He NpHHALTEKNT EH OAHOMY
napaujenorpamy,

1.128. TlposephTe nOpaBHALIOCTB CJAEGAYIOWMX  KJacCH(HKalHii:
1) TpeyroabuiKil ACJAATCS Ma OCTPOYTOJbIIbIE, NPSIMOYrObible, TYIO-
yroabiible, paBHOCTOPONHHE H paBnoGeapeHHble; 2) poMObl MOTYT ObITh
paBHOYTOMBLHLIMII 1 HepPaBlOYroJbHBIMH; 3) Mapasjenorpammul  je-
JAATCs na poMGbl, MPSMOYTONBHIIKIL i NapasJeJorpaMMbl, He HMeIoLLle
ocn cuMMeTpitil; 4) TPeyroanHIKH 1ea9TCs Ha Pa3sHOCTOPOHHHE, paBHO-
Gexpeltiible 1 paBlOCTOpoOnIIie; ) JIHHHH AESTCA Ha JIOMaHble Il KpH-
Bhle; 6) TPEYroJLHHKI AEJANTCA Ha OCTPOYTrOJIbHEIE H TYMNOYToJbHble,
7) weable uyucAa pasjiensioresl Ha MOJOXKHTeNBHbE H OTpHUATeNbHbIEe;
8) marypanbHble ylicsia Pa3ensioTcs Ha YeTHble, HEYeTHLIE H JeasiuHe-
csa Ha 3; 9) paunonanblible UHC/aa pasae/aiorcs Ha ueasle H ApolHLIC,
10) Bce UCTBIPEXYFOJBHHKII JQMATCS Ha NapaiesorpaMMbl H Tpane-
wii; 11) Bce mapbl OKpy»KHoOCTefl AenATCs Ha KOHUEHTPHYeCKHe H
nepecexaionecsi. B Tex cayuaax, Koraa KjaacCHPHKAUHH HEBCPHBI,
YCTAHOBITE XapakTep MONYWCHHON OLWHOKH.

1.129. TlpoBensite KJaccH(PIKaIHIO TPEYroJbLHHKOB Mo ABYM npii-
3HaKaM: CpaBHITENLHOIT Jnne cTopoH H BeanuiHe yraon. Cocrabbre
COOTBETCTBYIOWLYIO TalaHIy ¢ AByMst BXojamH. Kakne xksetku 3toit
Ta6aHIbl TYCThI?

1.130. PasCeiite nmoxcecteo BceX OyKB pycckoro andasHTa Ha
caelyiouliie Kaacchl: &) HMeIOl(He TOJbKO BepTHKaNbHYIO OCh CHMMeT-
pii; G) Haeroliiie ToNbKO TOPH3ONTaNbHYIO OCh CHMMETPHH; B) IHMelo-
lHe ABe OCH CIHAMETPIIH; T) He IMelolHe ocelt CHMMETpHH.

1.131. Moo sy B mpenbiAyuieii 3afaue BbIASAHTb Kaacchl OyKB,
HMEIOIWHX [LleHTP CHMMETPIIN?

1.132. Ha pucynkax (puc. 10) ¢urypnl pasfuTel Ha KJacchl
no nexotopuin npusnaxam. Chopmyaupyiite 3TH IpH3HAKH,

1.133. Pacnpepennte yxasanuble ¢urypst (puc. 11) Ha zBe
paBHble TPYNmbl YeThIphbMA pa3anunbMi cnocoGami. Kaxgoe jenenne
No/KHO ObTh MpPOHU3BEEHO [0 ONpeNeNeHHOMY MpH3HaKY.

1.134. Ha pucynxe 12 nsoGpaxenst 8 muunii, Ipuaymaiite 3 so-
npoca, NO3BOASIOLLIE OJHO3HAYHO OMPEAEIHTb 3aAYMaHHYIO JHHHIO,

1.135. Yrtounire BLICKA3LIBAHHA: a) M3 BCeX NAapaslie]orpaMMoB
OKPY2KIOCTh MOXKIIO OMIICATh TOJBKO OKOJO MPSIMOYTOJBHHKA 1 KBajpa-
Ta; 6) 13 BCeX NapaAJIeJOTPAMMOB OKPY2KHOCTL MOMKIIO BANCATH 10JbKO
B pOMO 1l KBAZpaT, B) H3 BCCX HATYPaNLHLIX YiiceJ Ha 3 MessiTCs JHIUL
yiieaa, cyMMa.Liungp KoTopeix Reautesl na 3 wan 9; r) ecan B AByx
TPEYroabHIIKaX COOTEETCTBCHIIbIE YLl KOHTPY3NTHBI, TO 3TH Tpe-
YIOABLIHKN KONIPYSHTIL 1T NOAOCHLL; A) ecNH B 3ajlaue ecTh CJOBa
«Jontbllle Ha», TO 3ajadva peluaeTcst JAeilCTBHEM CAOXeHHS, e) ecni B
3anauc eCTh CIOBA «NPHILTH, ApHJIETeNH, NpHeXanu», To 3afaua pe-
WaeTca ACHCTBHEM CJIOKEHHS,



Fmnasa Il
3JTEMEHTbI MATEMATHYECKOH JIOTUKH

§ 1. BICKA3bIBAHHS H MPEOHKATDI (BbICKA3bIBATEJbHBIE
DOPMbI)

Beickasvieanues naspiBaetcs JaioGoe yTBepXKAEHHE, KOTOPOE MOMKET
OLITL JHOO HCTHHHBIM, JHGO JOXKHBIM. BhicKaswiBanius oOblyHO 0GO-
3HAyaloT OOJILIUHMH JIATHHCKHMH OYKBaMH.

Ompuyanues BuicKasuiBanis A HasbiBaeTcs BhICKasbiBaniie 4,
KOTOpoe HCTHHHO, ecaH A JoxHOo, It JoXHO, ecan A HetHuno, Beicka-

spiBaHHe A yHTaercs TaK: «ue Ab»,
Ta6anua ucTHHHOCTH Aas A HMECT BHA:

(3mech «u» — HCTHHA, &4%» — JIOKD).

Konwionkyuert BeIcKasbiBanuit A u B nasblpaioT BhickasbiBanie
A A B, KoTopoe HCTHHHO NHUIbL OPII YCJAOBIN, 4TO HCTHHUB! It A 1 B,
Berickasbianse A A B unrtator: «A H By, Jlaa Hero TaGanua HCTIHH-
HOCTH TaKoBa:

A B AAB
u u 1
7 2 a
A u A
a 2 4

Huzvronkyuedt . Bhickaspiainii A 1 B 1aspBaloT BLICKa3LIBalHE
A V B, uctunnoe npu ycnoBii, 4To Xots Obt 0AHO H3 BhicKasbiBanmii A
nan B netunno. Ero yuraior: «A wau B», TaGaiua HCTnHHOCTH A4
A Vv B Ttaxosa:

A | B | AVB
1] i u
u A n
2 u {
a a A
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Hunaukayueli BuicKasniBaHHiE A H B Ha3BIBAalOT BHICKa3biBaHHE
A = B, noxHoe Ailb 0OpH YCJIOBHH, UTO A HCTHHHO, a B JioHO.
Ero yuratot: «ecan A4, 10 B». Tabauua HCTHHHOCTH fia A = B rta-

KOBa:

A B A=B

Ixaugareriyued BrickasuiBauuii A H B HasbiBalOT BLICKashiBaHHe
A & B, "cTinHoe B TOM H TOJNBKO TOM cayuae, Korta 4 # B umeior
OJIHY H Ty Xe HCTHHHOCTh (1100 006a WCTHHHEI, JHOO 00a JIOXHBI).
BrickaseiBanne A <> B unrtaior: «A TOTAa H TOABKO TOTAa, Koria B».
Ta6nuua ucTHHHOCTH A1 A < B Takopa:

A|B|A<:>B

123 u u
u %3 21

a A u

IBa BhICKA3bIBAHHS, COCTaBJ/lenHbEe B3 BeicKaseBanuit A, B, C, ...
C INOMOLBIO 3HAKOB A, V, =, <> H OTPHUAHHA, HAa3bLIBAIOTCA pas-
HOCUABHOIMY, €CJI1I OHH HMEIOT OLHY H Ty e HCTHHHOCTb NDH JIOObIX
npeanosoxeHHax o0 HCTHHHOCTH MM JoxHocTH A, B, C, ... .

Hanpumep, A AB=B AA; AVB=BV A, A=B=
=AYV B u 1. 8. Eciu IBa COCTaBHLIX BBHICKA3bIBAHHS DABHOCHJIb-
HBI,. TO 3KBHBAJICHIIHSl STHX BBICKa3LIBaHHi Bcerga HCTHHHA.

INpennoxenne A (x) ¢ nepemennol x, rae x € X, HaswBaT npe-
QuKamom HIM GLICKa3vieamenvroti ¢popmol, ecan npl NOACTAHOBKeE JIIO-
Goro snaueHusi x¥ € X mosyyaercs BbICKasblBanue.

MmuoxecrBo T sHayeHHH ¥, MPH NOJACTAHOBKE KOTOPBLIX MOJIydaercs
HCTHHHOE BBICKa3blBaHHE, HA3BIBAETCS MHOJCECMEOM UCIMUHHOCTIU TIpe-
ankara A (x).

I-Ian npeAHKaTaMH BLINIOJIHSIOTCST Onepaunny oTpiinanHs, KOHDIOHK-
HMH, AH3BIOHKIMH, MMIVIHKAUHH M 3KBHBAJEHUHH.

Ecau ansn npeanxatoB A (x) u B (x) nas Bcex x € X ucTHhHa uM-
nankauua A (x) = B (x), To A (x) saBaneTcs AOCTAaTOUHLIM YCJIOBHEM
nas B (x), a B (x) neoGxoxuMbIM ycjoBuen 1as A (x) (M. c. 22).

Ecnn akBHBasIeHlUlst ABYX mpeankatoB A (x) u B (x) uCTHHHA Ans
BCEX 3JIEMEHTOB X MHO(eCTBAa X, STH NpPeAHKATHl Ha3bIBAIOT pasHo-
CuMeHbIMI Ha STOM MHOXecTBe. B sToM cayyae npeankartt A (x) n
B (x) siBasitoTcst Apyr Anist ApYyra HeoGXOAHMBIMH H JOCTATOYHBIMH YCJI0-
BusMH. Hanpnmep, npeankathl «aeauteca Ha 10» U <iMeTb AECATHYHYIO
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3anuch, okaHunBaiouiyocst wngpoit O», sxkpnBagentnut B mMuoxecrse N
HATypaJbHBIX ulice]1 — HaTypajbHoe yHcao Jenntest na 10 B ToM
TOJLKO TOM Cjyyae, KOTJa €ro JAecsATHYlasi 3amich OKaHYHBAercs
wigpoit 0.

Vneinn coBami, Adsi Toro uro0bl naTypagnlioe ulicjao AeAiaoch
na 10, neoGxofnMo 11 jlocTaTounio, uToOLl €10 JecsTiyNasi 3anich Kol-
yanach undpoii 0.

[MTpemikar MoskeT 3aBilCCTb OT ABYX, TpexX i CoJsbIUEro yicsaa ne-
pemenubx. [peikar A (¥) OT 0ANOTO MCPCMENIOTNO Ha3LIBAETCS 00HO-
mecmnoty, npexnkat B (x, y) OT ABYX NMepeMeHbIX — 08YXMCCmHbLAL
HoT. A ’

OntoMecTblil NPeNKaT — 3T0 XapaKTepicTHUeCKoe CBOIiCTBO ero
MHOJKeCTBa HCTHHIIOCTH.

Buickasvizane «ans Becex x € X nerwuno A (x)»  oGo3navaior
(Vx) A (x), a BuickasbiBaHie «cyuiectByer X € X, 1Jisi KOTOPOIO HCTHH-
Ho A (x)» oGosnavator (3x) A (x). 3nax V 1nasbiBaloT Keaumopom gce-
obuocmu, a I — Keanmopost cywecmeosanun. BeickasbiBaHe «cy-
IMECTBYET OAHO 1f ToNbKO oano x € X, Ana KoToporo HcTHiio A (x)»
oGostiaqaior (A1 x) A (). I — unasviBaloT Keanmopost eduncmeen-
Hocmut.

Orpuuanuem ouickasspanis (Vx) A" (x) spasercs (Ix) A (x), a

orpuunaniem BbickaswiBatnsa  (3x) A (v) — puickasvizanne (Vi) A (x),
Mpusmep 1. Hanuwem talGunny NHCTHHHOCTH J/si  BLICKA3bl-
panna A N\ B.
Pemeune CocrapasieM TaGamiy, ykasbiBas BCE BO3MOXKHBie

KoMOHHawiH uetHHiocT A u B. 3anucniBaeM psifiom co ctoabuom B
cronGen aas B.

BoickasniBanne A A B ucrufino, ecan uetuunsl A 1 B, T. e. ecan
1 B cronGue A, u B cToanbue B ctour Oyksa «u», d10 Oyrer Koraa A
HcTHHHO, @ B aoxuo. B ocranpnuix cayuaax A A B noxtio:

A | B . B | ANB
7] " P2 a
i a2 ] u
2 i a a
2 2 " A

Mpunmep 2. Cpean caeayioutnx npeino<eniil BLIANHM BLICKa-
3LIBAHHS, MPEANKAThI; YCTAHOBHM, HCTHHHBI HIIH JIOXKIbI BLICKa3bIBaH A,
a LS NPealKaToB HaillleM MHOXeCTBa HCTHHHOCTH: a) Bosra pnanaer
B Kacnuiickoe Mope; G) Bcsiknil yenosek iineet Opara; B) neiite To-
MaTHBIH COK! ) CYUECTBYeT YeNoBeK, KOTODLIil MOJIOKe CBOEro oTia;
2) KoTopblil yac? €) Hi oflin yesoBek ie gecHT Goace 500 weg; k) 23 <
< 5; 8) aas BCeX uyHces X Ny Beplio pasenctso X+ y =y + x;
H) xy=yx; k) x* —Tx 4 12; ) x** —7x - 12 = 0.
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Pewenne. a) D10 — HCTHHHOE BbICKasbiBanHe; 6) 3TO BbICKa-
3bIBaHle JIOXKHO, TaK KaK eCTb JIIOAH, He HMeloulsie 6paTheB; B) 3TO
npejsioXeHHe Iie ABJACTCS BhiCKasbiBaHHeM, Kak I qiofoe BoCKJHIla-
TEAbHOE TNPEJIONEHIe; T) 3T0 — HCTHHHOE BHICKa3bIBaHHe; 1) 3TO
He BBICKasbiBallie, paslio KaK H n06oe BONPoCHTeIbHOE NpeJoXKeHlle;
€) 3ToO — HCTHIINOEe BLICKA3LIBaHHE, XK) 3TO — JIOXHOE BLICKa3blBa-
HHe; 3) 9TO - HCTIIIHOE BLICKAa3biBaHNe; If) 3To ABYXMECTHbIl npea-
KaT OT NepeMEeHHBIX X H ¥, HCTHHHBI] NPH BCeX 3HaUYeHHAX X H ¥; K) 3TO
He BBICKA3LIBaHHE, a BLIpaXeHue, coliepKallee NepeMeHHYylo; J) 3To
OJIHIOMECTHBIIT MpeAHKaT OT X, HCTHHIBI, ecaH x = 3 naH x = 4,

[Tpunep 3. [lycts B — BuickasbiBaune «y4eHHK CemeHoB H3-
yuaer aHraniicknit s3nik», A — BrickaseiBanie «ydyennk CeMeHoB ycne-
BaeT Mo MaremartHke»r. Jlamum caopecHyio (OpPMYJHPOBKY BbICKa3biBa-
una: a) A A B; 6) A => B; B) B> A.

Pewmenne. a) «Yueunk CeneHoB ycnepaer no MaTeMaTHKE H He
u3yyaer auramniickuii a3bik»; 6) «Ecnn yyennk CemenoB ycnepaer mo
MaTeMaTiKe, TO OH H3yuaeT aurauiicknii asbiky; B) «YueHHK Cemenon
He H3yuaeT aHMANIICKHIl A3BIK B TOM H TOJABKO TOM CJyuae, €CJH OH
HE ycheBaeT Nno MaTeMmaTHKe»,

Mpumep 4. Tlyete Z(x), P (x), [1(x) cooTBeTCTBeHHO
oGo31aualoT caeayiouHe OfHOMeCTHEIE MPEeAHKATLI: «X eCTh LeJoe YHC-
JIO®, «X CCTb NMOJIOHSHTE/bHOE MIICJ0», <X €CTh NPOCTOe YIHCN0» — H Bhipa-
deHle «i : m» 03HauyaeT NBYXMECTHLIT MpeAHKaT ¢1 Ae/HTCA Ha my»
HAN «nt lennt 1y (1IMeeTest B BHAY AealiMocTb Ges octaTka). [Ipennkarsl
Z, P, Il onpellesedbl Ha MHOXKecTBe R Bcex AelicTBUHTENBHBIX yHCel,

3amenHn CHMBOJIHYECKYIO 3anHCh BLICKA3biBaHHS 1la CJIOBECHYIO:

a) Z(12) A P (12);

G) (15 : 3) = 11 (15);

B) /71 (21) = (21 : 15);

0) (V) P (x);

n) (V(n>1)@m) (n:m) NTT ().

YcTanoBHM JICTHHHOCTIIOE 3HAUeHHE KaMAOTO H3 HUX H TOCTPOHM
OTpHUAHNe BLICKA3LIBAHNSA T).

Pewenne. a) B cnosecHoe Buipawenne ans Z (x) u P (x)
BMeCTO X MNojficTasisieM 12 1 nosyuentble BHICKA3bIBAHHS COEAHHSEM
coto3oM «u». Tlonyuaercsi ieTHnnoe sbicKaswiBanie «12 ectb wenoe
yucao 1 12 ecth NoONOKHTEALHOE Uncao», T. e. 12 — uesoe nonoxu-
TeJbHOE YHCJIO.

6) Cuauana CHMBOJLI JIOTHUECKIX CBfI30OK 3aMelsieM HX CJoBec-
ubIM Bhipaxcetiem: «ecan (15: 3), To uesepno /7 (15)». Tenepn 3ame-
uuM (15 3) u 1 (15) nx ciaoBeCHBIMI BEIp@XKEHHAMH, NOJYHaeM «eci
15 genntcs na 3, 10 nteBepHo, 410 15 — npocToe Yuca0». TO BLICKA3HI-
Baiie HCTHHHO, TaK KaK MCTHHHLI o0a BhicKasLiBanus «15 menutcs Ha
3» 11 «nesepHo, 4To 15 ~— fIpocTOC HKHC/IOY.

B) IToctynmasi Tak ke, Kak u B npumepe O), nonyuaeM «ecaH He-
BepHo, uto 21 ecTh npocToe 4ucno, To 21 neantes Ha S5». 10 BHICKA3LI-
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Bauie npeiacrasiser coboil HMRANKaWLo, ycJaoBie Koropoil HCTIiHHO,
TaK Kak uicdo 21 ne npocroe, a 3akaiouclile JOXKIO, Tak Kak 21 He
aearest na 5. Cuenoparedplio, Halle BLICKASLIBANE JIOZKIIO.

r) 3anucoiBasi CJAOBaMil, NOJIY4aeM &1l BeeX JClCTBHTCABIILIX
yces ¥, X eCTh NOJONKITEMbHOE YIIC/I00; KopoUe, «Bce AelicTBITeabHbIe
yHesa noJoxureapubly, OueBiialio, 4YTo 39T0 BLICKa3dbiBalnile Joyio.
OrpHuanueM 5TOro BLICKA3LIBAMIS ABMISCTICH HCTHINOE BLICKa3bIBaHIE

(3x) P (¥) ¢CcyuwleCTBYIOT HENOJOXKIITeAblLIC NCIACTBITEIbHBIE YHCAAY.
1) «das Kamporo narypaspiioro uticha n > 1 naijlercs npocroe
4iecJIo M, Ha KOTOPOC ACAHTCS #», D10 — HNCTHINOC BbICKasbBallie.
Ipuarep 5 Ilpn nomouur npe/utkaTton, onpelesennsix B yco-
BHII 3a7a4il 4, 3amiuen B CHMBOJIUCCKOM BIe BLICKasbpiBalng: a) 11
€CTb 1IEN0e MIICNO, MOJOXKITENbHOE 11 1poctoc; §) ecin HeBepHo, uTo
16 memurcst Ha 7, T0 16 — npocroe wicwo; B) CYUIECTBYIOT [eJLIE
uscsia, AeaILecs Ha 2; r) HeBeplo, YTo Bee HATYpasblbe yiica ipoc-
Thle; M) Kaxcloe HATYpaabHOE UICIO AGaHTC na moboe Harypajibloe
qrcJo.
Pewenne. a) 3anmuem crnavaaa tak: «ll ecTs wenoe uncio,
1 11 ecth nodoxnrenpHoe ugicao, u 11 ecTh npocrtoe uncao»,
pustensist npegukatel Z (x), P (x), [T (x), sanuuear

Z (D) AN P (1) A (1),

710 BbICKa3biBaliie IICTHIINO,

6) Cuauana sanuwenM «ecan (16 : 7), To 7 (16)». Oxonuatenvho,
16 : 7= 71 (16). D10 BLICKA3LIBAUIE JIOKIIO,

B) Cuauana nepedpasnpyeM BLICKA3LIBaHlis, BooAs o0o3Hayeie
nepeMelloii: ¢CYWECTBYIOT uiicida X Takie, YTO X HeJoe I X JIeJHICS
ua 2»

3areM, HCMO/Ab3Ys NpenHKkarst Z (x) 1 72 ¢ m, HOJydaceh:

@Ax) (Z %) A (v 1 2).

Aro BLICKA3BIBalNe 1CTHIIIO.

r) Booxaum nepesennylo n: «epepHo, 4TO sl BCEX HaTYpalbHbIX
yiiced i ecTh npocroe uncor. Oxonuarenwuo, (Vn) /1 (n). 310 BhICKa-
3piBaiie HCTHHHO, TAK KaK HE BCC HATYpaJIDLHDIC UYIICJa [IPOCTHI.

n) (Vn) (Vi) (n 2 m). D10 BBICKasLIBallle JIO/KIO, TaK KakK, Ha-
npumep, 16 ne peanrcst na 7.

2.1. YKamuTe BLICKasbBaulia 1 YCTAHOBUTE, HCTHHHB OHH WUJH
JOXKHBI, YKaXITEe MPEeLIKaThl I HailAuTe, NP KaKIIX 3lla4ellax nepe-
MEHHOI OHIl HCTHHHbBI, HAILAHTE BRIPAMXKCHIIS, e SIBJSIOIWIECS BbICKa3bl-
BaHHAMH: a) [le Kaxmublil uenoBeK Iineer pounrtedeii; 6) Bce JIOAL
CMEpTIibl; B) HEKOTOPDIE JIOAH HMEIOT UeTLIPE HOTH; I') Ads BCeX YHCeJ
¥ H oYy HMeeM X* — yP = (¥ — ¥) (¥ 4 y); ) N — Y=
=(x—y) K+ yse) 2v+ y=3ndv4 2y = 5; k) 68 — 5 > 4dx;
3) x* — y*; n) Iofpere an But B knyo? k) Cron!

2.2, 3anuuinTe CJenyoniHe NPEMJIoNKeNllss € IOMOMBIO MATEMAaTH-
YeCKNX 3HAKOB. YKaXITe Cpelli HUX BbICKasbiBauist, Boiscuure, xa-
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KHE H3 HIX ICTHHHDB], a KaKiie JO)KHbI: a) cymMma wicen 2 1 7 paBHa 9;
6) npousBeieHne yncea 2 n 7; B) pasuocth uncen ¥ u 2 pasna 10;
) uuciao —S Goablue yucaa —7; 1) passocts yiicesnr —7 w12 papua 5;
1
€) uHC/o x GoJblue <
2.3. CocrapbTe NPH MOMOLLH O/IHOTO H3 3HAKOB >, < HJH = HCTHI-
Hble BLICKASLIBAHNS H3 CJAEAYIOUIX 114D BLIDazKenii:

- 6 6 , I
—0.9 =4 =
a) M H 33— 2,5; 7 ! 4 c
1, 23 Tg——]— 1 3,0 —2.
— T+ =
8 40 3 3

2.4. Bosbmure Touky M u nafiante xakne-unoyns Toukn A, B, C, D,
1A koropulx |MA|=|MB|=|MC| =3, |MD|= 2 (pacctosns
nanet B car). [1poseniite okpyxnoctsb ¢ rientpos M it r = 3 11 0603HAUDL-
Te ee Oykpofi /m. Kaxne n3 caeayiouglix BLICKA3LIBAHHIT HCTHHHLI, a
KaKHe JIOACHDI:

a) A €my; 6 Bd¢m; B)C€m; r)Dem

2.5. B xak#x u3 CJAELYIOULIX BLICKA3LIBAHHI COIO3 «ILTHY SBARETCS
pasfiesnire/blpn: a) B mobom Tpeyroabniike ABC yroa A nan yros B
ocTpulil; 6) ecan 1MapaiyiesioTpaNa HMCET 0ChL CHMMETPHH, T0 OH ABAS-
eTCA MPSIMOYTOALHHKOM HAN PoMOOM; B) CCJII 1L OAHI YTOJ TPEYFO/ib-
HIIKQ He SIBASIETCST NPAMBIM, TO TPCYFOJBHIK OCTPOYFOALHBIH [N
TYNOYTONBULIT; T) e/ HaTypanbHOC WICNO ASINTCS Ha 5, TO nocael-
usan uigpa ero Jjecariysoit samicu pasna 0 man 5?

2.6. TlpoBepbTe, HCTHHHGLI JII CJElyiolllle BBICKA3LIBAHIIA: 4) BCE
Tpeyroabnnki nololnul Mexay cofoit; ) Hexkoropble papnoGenper-
HBIC TPEYTOJNLHIKI ABASIOTCA IIPAMOYTOJALHLIMII B) BCe paBHOGeApeliHble
TPEYToAbHIIKH NPANMOYFOJIBHEl; [) BCe paBIOCTOPOHHIIC TPeyrofbIHKH
paBuoGeapentsl; A) Bce papHo(eipenilblec  TPeyroJbHHKI  PABHO-
CTOPOHHH; €) HeKoTopble paBuoGelpeHlLle TPeyroJibHUKH PaBHOCTO-
pOHHI; K) BCe YeTHLIe ylicsaa AeaTcs Ha 8; 3) Bce yucJa, jedsiuliecs
Ha 8, yeTHB; 11) HEKOTOpLIE YETHLIE YHCMa JeNaTea Ha 8; K) Bee yeThble
yic/aa AenaTcs Ha 3; J) HEKOTOphle YeTHBble yHena AensTest ma 3;
M) BCe uYHCJsa, JEASULICTsT na 3, UeTibl; 1) HEKOTopble 4iCId, Aeqs -
uiecst Ha 3, YeTHH!; 0) B NPAMOYTOJIbHHKAX LHATOHaAN KOUTPYINTHL!;
n) BCe YeTbIPEeXYTOALHIKN € KOUIPYSHTHBIMII AHATOHAMNSIMI SBJASIOTCS
NPAMOYTOJIbUHKAMIT, ])) HCKOTOPbIE YeTbIpeXYTroJdblliKH C KOHrpYyIT-
HBIMII CTOPOHAMII SIBJISIIOTCSL MPSIMOYTOJLHIIKAMH; €) BCe KOHLPY3HT-
HDLIC TpeYyroJbHNKH paBHOBEJIIKH; ’1‘) BCC PABHOBEJIHKHC TPEYTOJbHHKH
KOUTPYSHTIEl, Y) HEKOTOPLIE PUABHOBEMHKIE TPEYTOJNbIHKI KOHLPY-
SHTHDI,

2.7. Cpennn caeaylouyix BeiCKasbiBalldil yKamute 3JjeMeHTaplible
H COCTaBHbLIE BHICKA3bIBaHIISI (B COCTABHDLIX BLICKA3LIBAHUIX BblleJITE
3jeMenTapible): a) uncyao 17 ie peanrca Ha 5; G) uncdo 13 opocroe u
He JeJHTca Ha 2; B) 12° uernoe yic/o HWIH Heyeroe; IT) BCAKILL paBlo-
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Geapenuntil TpeyroAbHIK NPAMOYronbILIL H paBocToponknit; 1) /4 =

=2 17d=2unm)4d==2 XK) ecan uncao 4* jgeautcst na 2,
2

TO OII0 YeTHOE; 3) ecan 6 - 3= 5, 10 17 — 311 = 5,

2.8. CdopatysnipyiiTe BeiCKa3biBaHIs, KOTODble SIBJSIOTCS OTPH-
LAHHSAMI JlannblX BhICKasbiBanuii. [la Kax10ro (13 Jannuix it nosayye-
HBIX BBICKA3LIBAHNIT YKaXITe, (CTIHHO CAMO BLICKa3LIBaHIE HAINl €ro
OTplLAHHe: a) f Buepa Pellill 3afauHyIo Ha 1oM 3anauy; 6) nce cosa
MOTYT ObITh pasfedeibl Ha CJAOTH; B) ONHH B noae e BOHH; I) UHCAD
27 pemites nta 7; 1) 3 nooc 6 paho 9; ) 253 — dgeTHOE UNCAO; XK) YliC-
Jo 2 pawnouanbho; 3) 3 = 3; B) nOpi BCEX SHAYCHHAX X HMeeM
¥ — 2 =105; K) a1a moGoro sHaueHus X uMecn x* = 4; 1) He cyinect-
BYET YEeTHOLIX NPOCTHIX ulices,

2.9. PaccMoTpuTe Caeayioulie ABa BbiCKasblBaHIIA: a) CYUIECTBY-
IOT YeTHhie MPOCTLIe yicjia; 0) CYLUECTBYIOT HEUETHBIE NpOCTble wlca,
Onpeneante nx HcTHHHOCTb. Slpsisetcs s BhIcKassiBatine G) oTpuia-
HIleM BbICKasbiBakist a)? CocTaBbTe oTpHIanna K 0601M BbICKa3hibaHH SN,

2.10. lnsi Kamaoro n3 CAeAYIOUHX BbICKa3biBaHiil cocTaebTe
oTpuLaliie, a 3arem nBoiioc otpluanie, YOexnrTech, 4TO ABOHHOC
OTpHLUAHIIE COBMNAAALT MO CMBLIC/Y € HCXOMIIBIM BbICKa3bIBaHHeM: a) «13
KpaTtHo 3#; 0) «4 = O».

2.11. Kakne u3 cjeayioulix BbiCKasbiBaHNIl HCTHHHBI? (OTBeT B
Ka)XJIOM CAyyae MOATBEPAHTE UEPTEIKOM.)

a — st moGeix Touek A, B u C cnpaeegnnso paseHctso |AC| =
= | BC|;

b — we cyuectByer Taknx touek A, B 0 C, nas Kotopeix | AC| =
= | BC|;

¢ — ue s moGeix Touex A, B n C cnpasennuno pasenctso | AC| =
= | BC|;

d — maiinytest Touxst A, B 11 C, nas kotopuix paserictso | AC| =
= | BC| ne cnpaBeniBo.

Bepuio i1, wio a =¢, a= 0, a = d?

2.12. Kaxkne n3 cacayounx BLICKa3bIBanIil JOXKIB &) HE Cylle-
CTBYCT Mapa/iNefOrpaNMa €O B3alMHO NMEpNenHKYASPHLINI AiaroHa-
JastMi; 0) BCE MapaJJIeJAOTPAaMIbl HE (1MEIOT OCeil CHMMeTpPIN; B) CYile-
CTBYIOT NapaJiesiorpaMMbl, (1€ 1IMEelOlIlie oceil CHMMETpI; T) Alarolia-
J1 J106oro poma He KOHLPYHTIB, /) CYLLECTBYIOT poMOBl C 1CKOH-
TPYSUTHBLIMII ANATOHAJSMII; €) BCe 4eTHble yncaa He fenates Ha 4,
3K) CYUICCTBYIOT HeTHBIE uiCAa, e jeasuiecss Ha 4; 3) CyUleCTBYIOT
yeTHBIE YHCJIa, Jedsiuiecss Ha 4.

2.13. B uem pasnuuie ciaefyloulltx BbICKA3bIBaHNil: a) Ha JMCKILHI
ApHCYTCTBOBAAN BCE CTYJACHTH Haluero xypca; 6) na JeKuHn npucyt-
CTBOBaJH HEKOTOPBIE CTYACHTHL [1AILEFO KYPCa; B) Ha JEKUHH MpHCYT-
CTBOBaMI BCe CTYNEHTDL Hallero Kypca H TONBKO OHII, T) BCe NpIHCYT-
CTBOBABUIIlE 1A JEKUHI Yuarcsl uHa HalleM Kypce; R) Ha JeKuHi e
OPHCYTCTBOBAA HII OJN CTYJCHT HALIEro Kypca; C) KaXAblil CTyAeHT
Hallero Kypca NpPHCYTCTBOBAJ Ha JICKLIH.
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H306pasnte CMLICA KaXAOTO 113 BLICKa3HIBaHHil Auarpammoii ii-
nAepa—Benna. EcTh an cpean 3TuX BLICKaswbiBauuii  pasHo3ilayHbie?

2.14. Tlpupemite npuMepbl HCTHHHLIX BbICKaselBauuil, copepa-
WHX CJAQBa: «BCE», «HEKOTOPHICY, «KaMUIBIIY, «He BCE», «IIi OAHH»,
«mo60oii», «CyleCTBYeT», ¢He CYLLECTBYET», «T€ H TOJLKO Te», «TOJBKO
HEKOTOPBIE», «BCSIKHITY.

2.15. Brickasbipanie «Bce poMOH CyTh mapaieaorpamibiy cdop-
MyJqHpyiiTe: a) C MOMOLIBIO C/IOBa ¢KaXKABIY; 6) B (opme «ecan ...,
TO .0

2.16. BrickasmiBanue «He Bce poMOb CYTh KBaapathy chopMyanpyiite:
a) € MOMOLIBIO CJI0BA (CYIIECTBYET»; ) C MOMOILBIO C/10BA ¢HEKOTOPBIII,

2.17. OGpasyiite oTpHUaHile KaXIOTO N3 CJAEAYIOUIHX BBICKA3LI-
BaHHIf, yKa)XXHTe, HCTHHHO CaMO BLICKa3blBalne I €ro OTplllaHie:
a) yhcno 5 orpHuarensno; 6) 2 3; B) 7 2> 6; 1) npu Bcex 3iade-
HHSIX X BepHo HepaseticTBo ¥ — 2 5; n) 5+ 3 = 35.

2.18. ChopnyupyiiTe OTPHUAHHST CJAEAYIOWIIX BbICKa3kIBAHIII:
a) Bce Tpi ynena A, B n C uarypanbible; G) HEKOTOPHIC 113 yHcen
A, B u C narypaabuble; B) nn ouno n3 uncea A, B u C ne apasercs
HaTYpaJbHbIM; T) HeKoTopbie H3 Yiices A, B 1 C He aBASIOTCS HaTypalb-
HBIMH; 1) o Kpaiineil Mmepe onno 13 ancen A, B, C aBasercs narypanb-
HbIM. ECThb J ¢pefiul 5THX NATH BbICKasbiBallll coBnajatoulie?

2.19. Cpexnn caenyiouix BbICKa3blBaHMil HaiiinTe B3alMHO OTpHUA-
joliHe ApYr Apyra: a) Bce CTYHLeHTH Hallefi rpynnbl CbINH Ha JeKUi;
6) HeKkoTopble CTYAEHTHl HameH rpynnel OB Ha JeEKIUl; B) BCe CTy-
IeHTHl Haweil rpynnbl ne OLII Ha JIEKUIH; T) HEeKOTOpbie CTYIEHTHl
Hauwleil rpynnbl He ObLITH Ha JeKUuiHH.

2.20. ChopmysnipyiiTe OTpHUAHHA CJERYIOUNX  BBICKa3bIBaHHH:
a) uetplpexyroabhiik ABCD ue sBAnercsi il npAMOYroJbHHKOM, HH
ponmbon; G) ABC — npamoyrosbhelit paBHOGEAPEHHEIT TPEYroJbLHHK;
B) uHcso 12 penutcs Ha 2 1 Ha 3.

2.21. OGosnaunM yepes A BBICKa3bIBaHHE «CErOANS IKapKO», ue-
pes B — «cerofusl HOET AOXKALY, yeped C — «CETONHS ChIPO», Uepes
D — BricKa3biBaHle «s1 MOMAY TynaaTb®, uepe3s E — BHICKA3bIBAHHE
«f1 MOHAY B KHHO», 3amimnTe (POPMYJaanil COCTABHBIE BBICKA3biBaHNUA:
a) cerofivsl Kapko H He HJET ROXIb, §) CErORHA MAapKO I CHIPo;
B) €CJIH CEeTOJHS HAET J0M¢IAL, TO CBIPO; T) eCJ/Il CEroAHs He HUET HOXKAb,
TO He CBIpO; M) ecJii Cerofilsl He HAeT JA0XKMAb, TO # NOHAY TYJsTh;
€) ecJiH cerofHs HAET AOXKIb HAHM CBIPO, f He MOIiAy B KHHO.

2.22. B CJeJyIOIHX COCTAaBHBIX BBICKA3bIBAHWAX BBIAEJHTE COCTaB-
Jsioumie HX JEeMEHTapHble BLICKa3biBaHis, 3amnHIUNTE COCTaBHbIC BbI-
CKa3blBaHHs1 NPH MOMoULH (POPMYJ H YKaKHTE, KaKlie H3 HHX HCTHHHBIL

a) 15 xparao 3 u 12 xparHo 3;

6) 2 <3 <5;

B)4:-2=8u27:7=4;

r) 15 — npocroe uticao 1 15 He neantes na 7;

0 V16=4 um 16 = —4;

) uncso 157 mpocToe HAHM COCTABHOE;
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V

x) 5> —3; n 0> 12
3) 12 12 K) 2< 3 <5,

2.23. Cpenn cjeayoullix npeafokenitt BLiediTe TpPeANKarsl H
ATS KAMIOTO H3 HIIX YKaXHTE MHOXECTBO HCTIIIOCTIL

a) x-+ 5=

6) npi x = 2 BLINOJHseETCs paBeHcTBo ¥ — 1 = 0;
B) CYILECTBYeT Takoe yucjo X, uro x* — 2x + 1= 0;
r) ¥*—2¢x4+ 1 =

s+ 2 <3x—4 :

e) (v+ 2)— By —4);

) OAHO3HAYNOE HaTypaJbHOe YICAo X KpaTho 3.

2.24. Cpean cjeayiOliX NPeANKATOB Ha30BiITe TaKle, KOTODLIN:
1) He ynoBsierBopsieT HH OAHO AEHCTBHTEALHOE YIICJ0; 2) HCKOTOPLI@
NeficTBNTE/IbHBlE YHCAA YAOBJETBOPSIOT, a Apyrue HeT; 3) yuoBJIeTso-
_psIeT BeAKoe AeHCTBHTENbHOE YHCJIO:

a) x+2=5+ x; r)y+24>y+06 K) y: > 0;
0) x* = 49, n x*--1=0; 3) x <L 0
B) y+ 24 > 36; e) x'~0, H x*4+ 120,

2.25. Hanbl npemnkathl A (v) — «® — 4 = 0»; B (¥) — «3xv —
— 2 < 17». HalignTe MHOXECTBO HCTHHHOCTH STHX NPeNNKaTOB, €cJl
HX MHO(ECTBO OMpeliesieHHa eCTh: a) MHOXKECTBO BCeX NeHCTBUTENbHbLIX
yuces; 6) MHOMCECTBO BCeX HaTypafbHLIX 4lcel,

2.26. Ha muoxecrse M = {1, 2, 3, 4, 5, 6, 7} 3anan npenuxar
A (v) — «¢ — HeueTHOE uiCA0». 3anoskHTe TabaHLYy, OTMeuasT HCTIHH-
HOe BbiCKasblBaHHe OYKBOH «u», a JIoMCHOe — GYKBOH «a».

AQ) | 42 | A(3) A@)

A (5) |A@ |Am

2.27. Ha mnoskecrBe I{ = {3, 4, 5, 6, 7, 8) sananut aBa npejiKara:
P (x) — «x — npocroe uucao», Q (x) — «x — neuernoe uyncnao», Co-
CTaBbTe HX TaOMHUBl HCTHHHOCTH., DKBIBAJEHTHLI JII npeguxaTol P (x)
0 Q (x) na mMuoxecrse K?

Copnapnator an oHn na mMuoxecrse L = {2, 3, 4, 5, 6, 7, 8}? na
mHoxecrse M = {3, 4, 5, 6, 7, 8, 94}?

2.28. Haunbl mHoxkecTbo C = {1, 2, 3, 4, 5, 6, 7} n npeauxar
E (x, y) — «¢x + y, npunapiexawuit MHoxecTBy C». YKawure Bce
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napbl {a, b) snementoB MHOXecTBa C, Nl KOTOPBIX BHICKa3bIBaHHE
E (a, b) ucrusnno.

2.29. Iaubl mpoxecreo P = {1, 2, ..., 10} u npenuxar F (x, y) —
«YHCNO X SIBASIETCH JAeJHTeNeM uyHcaa y». YKaxure Bce napel {a, b)
3J71eMeHTOB MHOXecTBa P, ana Kortopbix F (@, b) — ucTuHHOe BhicKa-
sbiBanHe. MMelotcsn i Takue napst {a, ), A KOTOPHIX OAHO H3 BbI-
ckasbiauuli F (a, b), F (b, a) neruuHo, a npyroe soxuo? Hmelotes
Jau Takue napui {a, b), mias Kotopeix o6Ga BelIcKasbiBauusa F (a, b),
F (b, a) nctiHub?

2.30. Ha munoxectse M = {1, 2, ..., 10} 3apan npegnkar B (x) —
«x BJASIETCS1 ZenuTeneM yncja 60»., C(bopluy.rmpyii‘re OTpHLIaHHE 3TOro
npennkara ! 3anojHuTe TabuHuLy:

|1|2I3|4|5 6|7'8|9,lo
CHER | ]
B | 4 | N

231 HOna Kaxaoro us CjAeAyOWNX MpexHKatoB copmyaupyiite
ero oTpuuauie: A (x) — «uejoseKk x GIOHAHH» (B MHOXeECTBe Jioxei);
B (y) — «CTyReHT y nosyuus MO MaTeMaTikKe Ha 3K3aMeHe OLEHKY 5»
(B MHOXeCTBe CTY/IeRTOB HHCTHTYTA); C (¥, y) — «npsMas X napaJjes-
Ha mpsiMoil y» (B MHOXeCTBe NpsMeiX); D (¥, y, 2) — «y JEXHT Mexay
X W 2z» (B MHOXeCTBe Touek Ha npamoil); E (x) — «x > 3», x € N;
F(x)—«+2=23 x€R.

2.32*%. Kakue H3 cJeqyIOWHX BbICKA3blBAHHA MCTHHHBI, a Kakue
JIOXCHBL: @) AJs1 BCEX uYHceNl ¥ M Yy BEPHO paBeHCTBo ¥ = 2y; 6) aas
BCSIKOTO YHCJa X CYHIECTBYET TaKoe YHCJO0 y, 4To X = 2y; B) Aas BCA-
KOTO YHCJa y CYWECTBYET TaKOe YHCJO X, 4To X = 2¥; T) CYLIeCTBYeT
TaKoe YHCJIO X, UTO AJIs1 BCeX y BEPHO PaBeHCTBO X = 2y; JI) CYLIEeCTBY-
eT YHCJIO y TaKoe, YTo A/Ifl BCEX YHCeN X BEDHO PABEHCTBO X = 2y,
€) CYLIeCTBYIOT TaKHe YHCaAa X H ¥, 4To X == 2y (31eChb X N y — ned-
CTBHTE/NbHbIC YHCJA)?

Kakue n3 3TnX yTBepr<iAeHNH HCTHHHBI, €CJIH X H Y — HaTypaJb-
Hble yHcJIa?

2.33%. OKBHBAMEHTHb! JH CJELYIOUHE NpPEAHKATHI:

a) |yl < |x| u x>y N —ys50 nx—y+*0
6) ¥ —~y'=0 Hx—y=0 n)xX—y*5=0 nx—y7*0;
B) X — =0 nx—y=0; e x=y H x| = [|yl?

Jn9 HesKBIIBAJIGHTHBIX MPEAHKATOB BLISICHHTE, KaKoii M3 HHX sB-
JIIETCA CJEACTBHEM APYroro.

2.34. laubl BHICKa3bIBaNHA: A — «Cerofms fcHO», B — «CerogHs
et aoxab», C — «cerofusa uaer cer», D — «yepa GbIO NacMypHO,
E — «a moiiny B rocrti»,
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CiopmynupyiiTe C/0BECHO ClEIYIOLIHE BHICKA3LIBAHHIM:

a) A= D; n) A= (B A C);
0) BV C; o )D/\(A_\/)
B) BV OV BV X) BANA=E
r) A A B;

2.35. C(bopl\tymipyme CJIOBECHO BBLICKA3BIBAMIIS:

aA) AVB=C, C=A A B, rie A — wiero xapkoe», B —
«neto Aok aAnuBoe», C — «s noepy Ha 10T»;

6) ANB=C, AV B=>C, rne A — «dpurypa — poné», B —
«burypa — npamoyronpink», C — «burypa — napajjienorpansn;

B) AV B=C, C=> AV B, rie A — «ceroaus CBCTUT COMH-
ie», B — «ceroans ceipo», C — «s1 noefy 3a ropoiy;

) AVvB=C, C=>A4AB, rnie A—« emwy, B— «s palo-
taio», C — «a CRJIoY,;

HAANB=>C, AV B=C, rre A — «uncao uerio», B —
«YHCNIo KpaTHO 7», C — «4uCJIo KpaTiio 14».

2.36. Ha muoxecrse M = {1, 2, ..., 20} sajaubl npegukarhi:
A (x) — «x ne nenutrca Ha 5, B (x) — «x — uerHoe uHeao», C (x) —
«¥ — yHcao npoctoe», D (x) — «uneao x kparno 3». Halignre muoxce-
CTBa HCTHHHOCTH CJeAYIOWHX NpeliKaToB:

a) A (x) A B (x); n) C(x) V D (x);

6) B (x) A C (x); M) B (x) V D (x);

B) C(x) AD (x); n) B(x) v D (x);

r) B (x) A D (x); 0) B (x) V D (x);

n B (x) A D (x); n) AV B () Vv D ()

e) A (x) A D (x); p) C(x) = A (x);

®) B (x) A D (x); €)'D (x) = C (x);

3) AX) ABEAD (x); 1) A(x)= B (x) L
n) A (x)V B (x); ¥¥) (A x) A C () => D (x);
) B(x) V C®); b*) (A (x) AD (1) =>C ().

2.37. HsoOpasute npu momouil auarpamm dilnepa—Belina MHOxe-
¢TBa HCTHHHOCTH npepukaroB A (x), B (x), € (x), D (x) u kamoro
H3 MpeNHKaToB a) — ¢) u3 3anaun 2.36.

2.38*. MaoGpasure npn nomow Aiarpamm ditnepa—Benna Mioxe-
CTBa HCTHHHOCTH CJELYIOUHX NPEeiHKaTOB, HCIOJb3ysl MHOXeCTBa HC-
THHHOCTH COCTAaBJISIIOLIMX NMPEANKATOB H NpeanoJaras, uTo nepeceyenlie
3THX MHOXXECTB He MYCTO:

a) P AQW) AR, 1) [P ®) A QW] V R ()
0) POV QWY R(x; 1) P AQK);
B PR AQREYV RE, € PV QK.
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Puc. 13

2.39. MioikecTBo BCeX ACHCTBHTENbHBIX unicen R 11306paKeHo
B BIIJIC MHOZKECTBA TOUEK IIPSIMOYTOJBLHHKA., P — MIIO/ACCTBO HCTH-
HOCTIl MPCAHKATA ¥ — TOJOXKITeNbHOe AeficTBITeIbHOe WICaA0», Q —
MHOMKCCTBO  HCTHHHOCTIL  NpERHKATa «X¥ — PalHOHAbLIOE  UHCJIO»
(puc. 13 @, 0). Besicunte, KakuM npeunKataM COOTBETCTBYIOT MHO-
MeCTBA NCTHHHOCTH, 3alUTPIXOBAHHLIE Ha pucyHke 13 a — a1

2.40%. Ha pucynke 14 3aiTpixoBaHO MHOMECTBO HCTHIIIOCTH
nviankannn A (x) = B (v) npemnkatoB: A (v) — «uuaronann  ye-
THIPEXYrobliIKa X B3aHMIO NCPREHANKYNAPHL, B (x) — «unaronann
YeTLIPEXYTOJIBHHKA X KOHTPYIHTHL, TAe M — MHOMECTBO UeTLIpex-
yroanuikos, 7Ty — MHOXeCTBO HCTHIHOCTH mpeankara A (v), T, —
MIOYKECTBO HCTIHHOCTI mpeanxara B (). a) Kax nmpountatbh ummii-
Kauiuio ¢ 3aianibiM MHOXeCTBOM ncTHHHOCTH? G) HauepTute Kakoii-
HHGYAb UeTLIPEXYTOJbLHHK, COOTBETCTBYIOl(HI TOYKE Ie3alTplxoBail-
Hoil oOsacrii.

2.41. Jauol npeanxatsl B Muoxecide X  UeTbpexyroJbHIKOB:
A (x) — «purypa x — napaaaeiorpamm», B (x) — «purypa x — pap-
noGoyuas rpaneuus», C (x) — «purypa X — pomG», D (x) — «pury-
pa X HMeCT 0Ch CHMMETPIY, E (v) — «urypa X 1MeeT ueurp cummer-
piHy.  YKaxnte, Kakie H3 CAEAYIOU(NX BLICKA3LIBAHHH HCTHHHDI,
Kaxile oKLl

a) (Vx) (A () => E (x)); n) (Vx) (E (x) = A (x));
0) (%) D x) = E()); * e) (V¥) (C () => A (x));
B) (Vx) (D (x) = C (x)); X)) (Vx) (C (x) = A (v));
r) 3x) (B (x) = D (v)); 3) (3x) (C (x) = A (x)).

7 Yrkasauue,. BblCKa3bIBa£lHe (Vx) A (x) anoxno,
;/ ec/ ecTb XoTa GblogHo @ € X, uisi KoToporo A (a)
74 JoxHo. BuickaspiBanie (3x) A (x) UCTHINO, €CIH €CThb
T T xora 0wl onno a € X, pias xotoporo A (a) iHCTHHHO.
2.42%. Jlaupt ytBepxcnenis: A (n) — «yucao n
/ﬁ Heautest Ha 3», B (n) — «uncao n jeantcss Ha 2,
C (n) — «uncyo n peantcs ua 4», D (n) — «yneao n

Puc. 14 neanress na 6y, E (n) — «yncno n aeanrcs na 12»,




YKamnte, Kaknue 13 CIeAYIOH(IX YTBCPKACHIE HCTUHHE], KaKie
JOMHDI:

a) (Vi) (A () A B (n)= E (n));
6) (Yn) (B (n) A D (n) = L (n)),
B) (An) (C (n) A D (n) = E (n));
1) (V) (L (n) = C (n) A D (n);
n) (Vn) (E (n) = B (n) A D (n));
e) @) B ) ANC()=D (n),;
K) (Vn) (A (n) => L ().

2.43. Onpesennre HCTHITHOCTB ILIH  JIOMHOCTL  CACAYIOULIX  COC-
TaBHBIX BHICKa3bIBaliii: a) Jofoe uarypa’ibioe HHCJao JAeNuTea na 2
i 3 i ne jemirest na 6; 6) B /106os NPSIMOYTOILHIKE NPOTHBOIO.TOXK-
HLIE CTOPOHBI KONTPYSHTHLI 1 IIaToONaI B3alMUIO TICPIEH UK YIsPHLY;
B) B /1000M pomOe BCe CTOPONLI KONPPY3HTHLY LTI AHAronadln ne B3a-
HMIO NepneHaAnKyaapHo; 1) ecan x* — 4 = (x - 2) (v — 2) BbinoJ-
nsieTest 45 Beex X, 1o 2 - 2 = 5; 1) B a1060M PaBIOCTOPONHEM Tpe-
yroaIbHHKE BBICOTAa MEPRCILUIKYAspHIa OCHOBAHIIO Il COBMaiaer C Me-
Jitanoii.

2.44. 3anumure ¢ NOMOIULLIO KBANTOPOB CJEYIOULIE BLICKA3LIBAHUS:
a) JWist BCSIKOrO TPEYTOJbHHKA CYUICCTBYET OMNCAHHAS OKPYIKIOCTD;
0) BCAKHIT napas/esNorpaMM HAMEET ILeHTP CHMMETPIH; B) ecin x >y,
TO PA3HOCTDL X I Y MOJIOKHTEAbIIA; T) He CYWecTnyeT HauboaLLIero aeli-
CTBHT&JBHOTO UIC/AA; ) HE CYHECTBYET NallMeHbLUero MOJ0MHTeb:
HOTO YIICAa; €) CYUIECTBYET YICA0, CYMMa KOTOPOTO C JHOOLIM YIICIONM @
paBHa @a; ) 215 J1000ro 4HC/Ia @ eCTb NMPOTHBOMNOJONKHOR MY YHCIIO;
3) aas moGoro OTANYIOLO OT HY.Isl 4ilCaa @ ccThb o0paTiioe eMy HIiCJo.

2.45. Joxaxiure, 4TO cleayioullie BLICKA3LIBAHIS HCTHHHBL Tpl
JIO0BIX TIpeanoJoxennax o6 nerunnocti A 1 B (takine BbicKasbiBaHis
HA3LIBAIOT 202UHECKUMI MONCACCINGAMIL WALl MAGINOA0SUSAMIL):

A ANAS A, k) AV Be>A A B

6) AV A= A; 1) (A =B 4V B;
B) A < A; MY A=B< A4 A B;

r) A vV A; n*) (A = B) < (B = A);
N AN A 0*) 4 = (1 => B);

¢) (A= A) = A; n1*) (A = B) = A1) & A;

w)Y A A B&BAA; p¥) (A = B) & (B «=» A);
3) AV Be BVA; ¢*) (A => B) V (B= A).
) 4 A BeAvVB;
2.46. CoctapbTe TaOJIILI HCTHHHOCTH M5 CJCAYIOWHX BbICKA3HI-
BaH1ii:
a) A Vv B; B) C= (1 A B);
6) (A A B) A C; A= (A V C)
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NDAAB=C 3)A=BAC; 2NAVB=C
e) (A AN By=C; H A= (A Vv B); M) A= (A A B);
) (AVB=C K @AVB=C uAA@AAB).

2.47. 3anuiunTe CHMBOJIHYECKH CJIENYIOUlle YTBEPKACHHA: a) Kaxk-
Moe HaTypanbHOe WHCAO NpH JleNeHnn Ha 2 naer ocratok O wan 1,
6) 1er JAeilcTBHTENbHOTO YHCAa, KBaApaT KOTOporo Gbla 0bl MEHbILE 0
B*) Ana MOOLIX ABYX AEiCTBHTENBHBIX 4HCeN ecTh TpeTbe AelicTBit-
TeAbHOE YHCJO, JEKallee MeXAY HHMI; r*) He cyuwecTByeT HanGOJMb-
itero feiicTenTeabiioro 4icaa; 1) CYWECTBYET 4HC/aO X, He SABJASIOLIe-
ecst KBaJpaToM pailioHalbiHoro 4Hc/a.

2.48*. 3amuwnTe ¢ moMOUbIO NPEMIKATOB X = y, ¥ >y H & < ¥,
3HaKoB apipMeTHUCCKIX onepaunii, 3HaKkoB JOTHueCKHX onepaunii n
KBAHTOPOB CJEefyloule YTBepXIeHNa: a) X — ueTHoe ulicyo; 6) x —
CyMMa KBajipaToB ABYX HATYpa/bHBIX 4HCeJ; B) X — MpocToe 4YicJao;
r) X — COCTaBHO® YIIC/I0; A) X NpH AeneHun na 4 faer ocratok 0 wau 2,

2.49. Kakie u3 cnenyiomux BbicKasbiBaiil HCTHHEB, ecal x € R:

a) (3x) (x* 4 1 = 5); B) (Ax) (x* -+ 5 = 1);
6) (V¥) 0* + 1 =5); 1) (Vx) (x5 = 1)?

2.50. Iyctb P (v), Q (¥), R (x) coorBercTBetnio 06o3ilayaloT cJae-
JLYIOILHEe ONHOMECTHbIC MPEAIKATbl: «TPEYrOJLHUK X PaBIOCTOPOHHNII,
«TPEYTONBLHAK X paBHOGEAPEHHBII1», «TPEeYTONbHIK X NPSIMOYTONbHDIIlY.
3anHwKTe CAOBaMIl BLICKA3blBaHHA, 3amHcaiilible B CHMBOJHYECKOM
Blje:

a) (Vx) (P (¥) => Q (x)); r) (
6) (35) (P (¥) A R (9)); n) (3x
B) (3x) (Q (¥) A R (x));

H yCTAHOBHTE HCTIITHOCTHOE 3Hauelille KAXAOTO H3 HHX.

2.51%, Tlycts M (x, y¥) — ABYXMeCTHbUI MpeinkaT «X — Marh y».
TIpoyTnTte caenyioullie BLICKa3LBaHHUs 1l YKa)ure, Kakne H3 HIX HC-
THHHB (v npoGeraeT MHOXECTBO BCEX MKEHIUHH, Y — MHOMXCCTBO BCEX
Jozeii):

a) (Yx) Qy) M (x,y); w) (Vx) Ay) M (x, y);
6) (Vy) Ax) M (v, y); ) Vy) @x) M (x, 3) ))
B) (@) @) M (, y); @s) (Vy) M (5, y);
) 3x) (Vy) M (v, v); 1() (Ix) (Ay) M M, )
A (Jy) (V) M (x, ), a) (Vx) (Vy) M (x, v);
) (Vi) (Vy) M (v, v); M) (3y) (V) M (v, y).

2.52%. Tlyets v € X, y € X, rie X — MHOXKeCTBO BceX miofelt n
na X 3amanbl npeuIKavhl, KoTOpble IHMEIOT CJeAylolllee siiaychlie:
M (¥) — «x ecTb My:kupHay, M (¥) — «v ectb xeHwnuay; C (v, y) —
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«X crapue, den y»; P (x, y) — «x ecth peGenok y»; L (x, ¥) — «x
cocToliT B Gpaxe ¢ y»; JI (¥) — «x muser B Jlenuurpase»,

[pencraBbre B CHMBOIHUECKOI (JopMe CACAYIOUNIC BLICKA3LIBAIIS:
a) Kakuplil yesoBeK HMEET MaTh; 0) KaXILI YeJOBCK MOJ0ZKe CBOero
OTIL4; B) CywecTByeT yenoBek, coctoslii B Gpake; r) B Jlenuurpaie
€CTh 3aMYXHAA JKEHUIHA; M) BCe IeTil yejoBeKa X COCTOAT B Opaxe;
) CYILeCTBYeT ueqoBeK, BCC JeTH KOTOPOro cocrosit B Opake; ) Bce
IeTH ueqoBeKa X XKUBYT B Jleunuirpasze.

2.53%. Kakue u3 cjaeiylomlix BbICKa3blBanlii HCTHHHLI, CClH X,
y €R:

A x+y=y+4+ x r) (Vx) (Vy) x4 y = 5;
6) (Vx) @y)x+y=05 a) @) 3y)x+y=25
B) By) (Vo) x -+ y =205 € (Ax)@y) (x >y >0) A (v4y=0).

2.54%. Ilyceto P (a, 0), Q (a, @), R (a, &) coorsercreeio oGo3na-
yaloT caepylouliie ABYXMCECTHBIE MPEANKATL: «npsiMasi @ Hapaiaeniblia
npsnoft by, «npsMas @ JCKHT B [JIOCKOCTH o0, ¢MpPAMAas @ napadelbiia

MJIOCKOCTH Oy,
3aniunTte CCBaMit CJEAYIOLIE BLICKA3bIBAHIS, 3amlicamiibie B

CHMBOJIHIYECKOM BHAE:

a) (Vo) (3a) Q (a, a);
6) (Ya) (Vb) (V&) (Q (a, @) A P (a, ) = Q (b, @));
B) (Va) (Vo) (R (a, @) = Q (a, 2)).

2.55%. Ilyers P (a, ), Q (a, ), R (a, @) coorsercTBerio oGo3na-
yaloT CJIefylolLile ABYXMECTHbIC MPEIHKATL: «IpsMas a napanneibaa
npanoil by, «<1pAMas a JCKHT B MJIOCKOCTH &, «ApsiMast @ napajieibia
TIVIOCKOCTH Gy,

[Moab3ysich aTHMI NpeAHKaTaMii, 3aniiluiTe B CHMBOJIIIYECKOM Bllje
caejyiolliie BbICKa3bIBaHHs: a) 4ToOB! npsiMasi a Oblla napasgenniia
JIOCKOCTH &, HEoOXOAHMO H JocTaToyHo, uToOLnl npsimas « Oblia na-
painenblia npsanoit b, nexauielt B mjockocTi o; 0) CyLWECTBYIOT Mps-
Mble, NapaJjiiebible MIOCKOCTH ¢ [f He Jexalliie B IOCKOCTH &; B) ec.i
npsisdast « napajanc/jabHa NJVIOCKOCTH & H IIPSIMAas 1) napaJjuiedbsiia nvio-
CKOCTH @&, TO NMPpsIMbIC @ I b napa1ielbHbI.

HMeTunubt M 3T BBICKA3LIBAHIIA?

2.56. [Iyctb [1 (n) oOo3nauaerT O/HOMECTHBIl NpeIlKaT «1 €CTb
yeTHoe uuesao», a (i : m) oGosHayaeT ABYXMeCTHLII Npeaukar «n fe-
JAuTCst pa m 6e3 ocTaTKa», 3amilUiTe CJOBAMH BLICKA3bIBAHIA, 3allH-
CaHHBIC B CHMBOJIIIYECKOM BIJE:

a) (Vn) ((n: 2) = I (n)); B) (An) (Ym) (n : m);
6) @n) (7 (M) A\ (n: 3); r) (Am) (Vn) (n 2 m).

2.57. Tlyers N (x), Z (x), Q (x), R (x) coorBercTBeHHO 0003HayaloT
CJIEAYIOLLE OAMHOMCCTHBIC MPCAIKATBL «¥ CCThb HATypadbHOE UHCHOY,
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«¥ €CThb LIEJ0C UNC/IO», «X¥ €CTL palHOoHAaJblIoC YNC10», «¥ eCTh AeHCTBH-
TCMAbLHOE UIICA0»,

Sanuiugre cJoBaMil BDLICKA3bIBAHISI, 3alliicalifibie B CIIMBOTHYCCKOM
Biiue:

a) (Vx) (¥ (x) = R (v));
6) (V¥) (R () A Z(x) => N (x));
B) (3%) (Q (¥) A N(¥)).

2.58. Tlyctb n i m 06Go311a4aeT ABYXMECTILHT peuikaT €1 AeaHTCs
na m 6e3 ocrartka», C noMonu(bIo 9Toro NpeAlnKara satiirre B CUMBO-
JIHUECKOM BHAe CJeAVIOWC CYMUCHIST: a) M5l TOTo yToOb! uicso je-
JHLIOCh Ha 6, HeoGX0/AMO 1 JIOCTaTouio, yro0bl oHo jedniioch fa 2 u
Ha 3; §) ecan Lesoe uICo ACHNTCS jla 2 1 1e JeauTest a 3, To OHO ne
JenuTes ua 6; B) CYHIECTBYIOT UQILIC Hicsda, Acasuiiiecs va 2 11 na 3;
I) HeBeplio, YTO CYULECTBYET CLINCTBCHIOE Ylicdo, Aensieecs na 71;
) CCall Lesoe YUCAo Jenntcs na 23, 1o ono zeqnrcs na ll.

§ 2. CTPOEHHE TEOPEMDI

Besikast Teopenta coctont 13 Tpex wacreil: npeanGyant, B KoTopoii
o0Bbsiclsorca 0003HAUCHS, (CA08UsL 11 BAKAONCHUA.

Bo MIOTHX TeOpeMaX YCJAOBIE SIBJSICICS HEKOTOPLIM MPCiUIKaToM
1 (x), sakmouciiie — npeankaroM B (x), a TeopeMa COCTONT B TOM,
UTO IS BCeX X HeTHHua nMmadkaiis A (x) = B (x) (1. e. uas Beex X
anbo moxken npemnxar A (x), auGo uctmitnnl ofa mpetinkara A (x)
u B (x)).

Takan Teopesa 3amiCHBaeTCsl TaK:

(Vx) (A (x) => B (v)).

C kaxaoii TeopeMoii TaKoro Bila CBSI3AlLI elle TPH TEOPEMbI:

a) oopamuas teopema (Vx) (B (v) = A (v));

6) npomusonoodicnan veopema (Vx) (A (x) = B (x));

B) Teopema, obpamian npomusonoaocnoti (Yx) (B (x) = A (x)).

Hannas Tteopema u Teopena, olparnasi npoTHBONOJIOKHOI, paB-
HOCHIBIILI — OIIH NHCTHINLL I JIOXKHL ONHOBPEMEHHO.,

Touno Tax xe pasnocuabibl Teopenst 6) 11 B). Orpililaiiie Teopemst
(Vx) (A (x) = B (x)) nnmeer oy

(Ax) (A () A B (x)) nan Ax) (A () = B (v)).

Hacto B (popMyJaHPOBKE TEOPEMBI CIOBA «liis BCEX X» OMYCKAIOTCH H
noApasyseBaioresy, a kpautop Vi He muercs,

ITpuasep 1. Teopema Ilndaropa Qopmymupyeres Tak: «[lycTh
a, b, ¢ — cTOpOIIbI TpeyrobliiKa, JeKauye COOTBETCTBEHHO MPOTIB
Y08 A B, C, Bo Bcex rpeyroabHukax, ecan yros C npsiMcii, To
¢t = a* + b%. 3nec cioba «ycTh @, b, ¢ — CTOPOIL TPEYrobiiiKa,
Jexainie cooTseTcTBenno npotis yryos A, B, C» — npeamGyaa Teo-
peMBl, Pa3bACHSIOWAs CMbICA oGos31iauen1tii.
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Boenem npexukatet A (v) — «s Tpeyroabitike X yroa C npn\ion)
it B (x) — U151 TPEYTOABLHIKA X BBIIOIAECTCH PaBelcrso ¢*= a* - 0%,
l"or,u Teopena [lngaropa upnver Bui:

(Vx) 4 (x) = B (v).

3aecs A (x) — yenosiie, B (x) — sakmoucine. O6piyno teopeaty Inda-

ropa utitaior kopoue: «Ecan B rpeyrodbuiike yroa C npssoii, 10 ¢* =

= ¢* - b*. CroBa «11s1 BCEX TPEYTOJLINKOBY 110pasyieBaloTcs.
Icopc\m oGparuast Teopese Iiparopa, raxosa:

(Vx) B (x) = 4 (x),

T. ¢. «Bean ¢® = a@* -} 0%, ro yron C npsinoily. dra TeopemMa HCTHHHA.
Teopewa, nporusonodo:xnas reopeme Ilidaropa, Takona:

(Vy) A4 () = 5 (x),

cecan yron C e npsimoii, To nesepno, uto ¢ = a* 4- 0%, Ona Toxe
neritHna.

Teopena, oGparuast npornsonoaoAnoii reopenie lndaropa, sarr-
CLIBACTCA 11 YNTACTCS TaK:

(V\’) B_F_) = /1—-('\—'-),

«ecl HepepHo, uto ¢® = a@* -~ b*, 1o HegepHo, uro yroa C npsimoiis.
Il sta Teopeaa Herudga.

Orpuuannenr teopemst Ilugaropa spasieres (3x) (A (x) A B (),
CYLECTBYCT TPEYrodbHIIK, Y Koroporo yros C upsinoil, 10 HeBepHo,
uto ¢* = a* -+ b* A orpuuaunen oGparHoii reopensl Iiaropa spas-
ercs (3,\) (B (x) A A (x)), cyuecrsyer TPEYFOALHHK, /151 KOTOPOro
¢® = a* -|- b, no nesepuo, uro yroia C npsinioil. DTH TEOPEMDI BOKIIBL

Ecan juist secex x ucrnmmo A (x) = B (x), 10 A (r) HasuiBaior
docmamouricts yeaosuem s B (x).

Ecnn sas peex x ucrminio B (\')—-> A (x), T0 A (x) nasbiBaoT
HEOOX00u et yeaoBhey st B (x). Tak kax omnankauunst A (x) =
= B (x) papuociuvibua mymankai B (v) = 4 (x), o A (v) apasa-
CTCSI HCOOXOMIMBIM yCiAoBHEA JIsl B (x), ccany aiist BCGX X HCTIHIA HM-
mankaigist A (v) = B (x).

Il naxonen, ecoir /1 (x) <= B (x) nerunuio Aas BCEX X, 10 yC10BIe
A (x) nasuiBalot seobxodumorn w docnamounotit 1aa B (x).

[Tpuaep 2. Baecro muororouliss BCTaBHM ¢/10Ba &l1CO0XOIIMOY,
«10CTATOUNIO?, <11eOOXOAINMO Il MOCTATOMHOW: 1as Toro urolel pas-
HOCTL ABYX 4HCCN ObLWIA paBlia YMCHLLIACMOMY, ..., 4TOObl BBHIUITA-
emoe Owwio pasiio 0.

Pewenue Buuyenun yenosiie 1 3akaouetiie.

YcaobHe Buunraemoe pasuo 0 (A4 (v)).




3axkawuenne PasHoCTh ABYX YiceN paBHA yMEHLIIAEMOMY
(B (x)).

Chopaysnipyen. jAaHHoe yrBepikieHlie B BILlC IIMIJHKaLUL:

(Vx) A (x) = B (x).

Ecan suuntaesioe papHo 0, TO pasHOCTL JBYX YIICGJ paBHa YMeHb-
waeMoMy. 1o BhickaseiBaliie tictnnuo. Caciosarcibiio, / (x) sBas-
eTcsl JocTarouiibiM ycnonHeM aast B (x). Tenepn cocrasum ofparuyio
ummanxanmo: (Vx) B (x) = A (x).

Ecan pasitoeTs ABYX ulicen paBHa yMeHbLIaeMoMy, TO BbIYHTaenoe
paBHo O.

1o Buicka3biBaliie Toxe HcertHuHo. CacrosarednsHo, A (x) sapas-
ercsl H HeoOXOAHMBIM YyCaoBleM Alsn B (x).

Taxum obpasonm, A (x) sapasercs HEOOXOUHMBINM H JOCTaTOUNLIAI
ycaoBitem st B (x).

OxoHyare/nLHO MOXKHO 3amHcarb: MAs TOro urolul pasiocTb JABYX
yices Obl1a paslia yMeHblUaeMoMmy, HeoOXOAMO 1i ocTaroullo, 4TolLl
pulyitraesoe Gwbiio pasho O.

Berpeuaioresr  Teopenbl, cojieprialiie  HECKOJLKO —MEpeMEIIIbIX,
Hanpinep:

(Va) (VD) (Vo)a<b=>a+c<b+ e

B HekoTopbIXx TeopeMax ycJoBle Il 3aKJloueiliie COCTONT U3 lie-
CKOJIbKIX BBLICKa3bIBallilil, HanpiMmep: ec/aH HarypaJiblioe 4Hciao je-
AnTcst Ha 2 1 oHo Ac/MITCS Ha 3, To ono jeanrtca Ha 6.

2.59. B caeaylowix BelcKasbiBailusiX BblAealiTe npeamOyday, ycio-
BHe I 3aKJioueHile, cocTaBbTe odparTiibie, MPOTHBONOJNONKILIE, o0patHbie
NPOTIBOIIOIOAKHDLIN BLICKA3bIBAHIIA, a TAaKMXE OTpHUAlA BbiCKa3LIBa-
unil. Boischirte, KaKie 113 3TiX BRICKA3LIBANNI HCTHHILE a) NMYCTh a, b,
¢ — CTOPOILI TPEYroJbliiKa, JeKallile COOTBETCTBEHHO MPOTHB YIJIOB
A, B, C. Ecii A = B, 10 a = b; 6) ecii Toyxa N pasuoyjlajeHa or
KOHUOB orpe3ka AB, T0 oHa JexuT Ha neprneHgiKyasape, BoccTaBaeli-
HOM K cepefilHe OTpe3xa; B) ecail yriasl A 11 B BepTikaiblL, TO OHH
KOHTPY3UTHBL, T) €cilll cyMMa uidp yucaa geqanres ua 9, 1o yucjao ye-
autest Ha 9; 1) JoGoil KBajpar X sIBJSETCS NPABHJLIBIM MIOTOYTOMb-
HIIKON; e) ecan x + 4 = 10, 7o x = 6; ) BcaAkan Jowailb — Mie-
KONIITAIOWEC MKIBOTIIOE; 3) A/as1 TOTO 4TOOLl 2¢ GBIIO LELIM YIICJA0M,
11€00XOIMO, YTOOLI @ OLIIO 1(CJABIM YHCJOM.

2.60. B caexyiowix Teopemax BbLAedUTE yCJOBHE I 3aKJIOYCHHE I
chopMYTHPYIITE 1IX B BIHAEC: ¢CCAH ..., TO ...»! 4) BO BCSIKOM TPCYCOJil-
HHKE TIPOTHB KOUCPYSHTHBIX YIVIOB JICKAT KOHTPYSHTHLIE CTOPOIibI;
0) oTpe3ok NpfAoil, coepHUsIIOWIIH KakHe-nIIOYIL JBe TOUKH, KOpoue
BCAKOH JIOMaloil, coeguusioweil 3TIE We TOUKIL; B) MEPHEHINKYAAD K
ONHOM H3 ABYX NapainenbbiX NPSMBIX €CThb TAKMe Neprnelinkyisp K
JPYTOi; T) CyMMa BeJaHUNH YrjoB Tpeyrodbiiika pasia 180°% 1) cym-
Ma BeJIHYHH CMeXHbIX YraoB pasHa 180°% e) napanneiorpamm iHmeeT
UCHTP CHMMETPIIN; ) KOUTPY3HTHbIE XOPiAbl OO H TOIl MKe OKpYK-
HOCTH CTACHBAIOT KONTPY3HTHDLIE AYTH; 3) AYFil, 3aK/AIOYEHHDLIC MEMKAY
napajieabHbiMB  XOpAaMi, KOHIPYSHTHbI.
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2.61. Bripasnte cseayloulie Teopempl 6e3 HCMOJb30BaHIST COIO30B
¢eCJ ..., TO...»! @) €CJIl TPEYTOJADbHUKI NOAOCHDLI, TO HX BLICOTHI OT-
HOCAITCSl KaK CXOJACTBCHHLIC CTOpONBL, 0) ecsit MHOTOYTOMLHIK npa-
BHABHLIT, TO B HEFO MOXKHO BITNCATh OKPYIKHOCTD; B) GCJH ABE MpSIMLIe
NepnenKyaspHbl K o4oil 1 TOM Ke HIPsIMOLl, TO ONl NapaJebHEl;
) ecail AB¢ CTOPOlL TPEYTOJIbIHKA KOHFPYSHTHLI APYT APYTY, TO
OICCEKTPIICA YIaa MCAKAY HIAK MEepreiitkyaapua TpeTbeii cropone n
MeJHIT ee NMOMNOMAN; J) eCiil CTOPOIDLl MapadiICgorpanMa KOHIPYSHTHDL,
TO ero JUIATOHAJIL B3AINIO HEPHCILUIKY ISP

Cipopatyanpyiite st kaxaeil 13 atix teopen ofpaTiyio, npoTHRo-
MOACKIIVIO N OOpPaTHYIO NPOTHBONOAONKION. YcranosnuTte, Kakie N3
STHX TCOPEM HCTHINDL

2.62. Bepna an ciaelyiollas TCOPCMA: ©CJIH [PON3BEACINIC SIBYX
UeMILIX wiiceT ACANTCA Ha 15, To XoTs Obl OMI 13 COMHOXKIITCAC fe-
anres na 15?2 Bepna an ofparnas reopena?

2.63. Chopmyanpyiite teopemy, oOpatHyio caenyioineil: st Toro
yTo0Ll JBC HPSIMDIC NepeceKaJich, N0cTaTouno, 4Tobbl OHH JiexkKajl B
ofHoil ruockocTn. Kakoe N3 3THUX ABYX YTBepXKAemitii HCTHIIBO?

2.64. Cpopuynupyiite Teopemy, oGparTHylo cjenylouleii: ji1s Toro
qTo0Nl /e NpsIMble MepeceKalnich, Heo0Xo MO, 4ToObl OHIL Jexanil B
ofnoit naockocti. Kakoe n3 otiux ABYX YTBepKelIil HCTHIHG?

2.65. s kamaoll u3 caeayloutnx teopenm copmydnpyiire oGpart-
HYI0, NPOTIBONOAOKIYIO 1 OGPATHYIO NPOTHBONOJOKHOI TCOPEMBI.
Buisiciiute, KaKkie 113 ITHX TCOPENM NICTHIIHDLL, &) ecail MHOTOYrOJLHHK
NPaBIVILHLIL, TO B HEro MOKIIO BIIICATL OKPYXSHOCTL; 6) ecilll cymma
nugp Kaxkoro-HIGYAb Yicaa jJenitest Ha 9, To 370 uicHo peanics na 3.

2.66. PaBHocuabtibl Jn reopexbl: a) 4yepes jio0ble TPH TOukH, Me
Jexkallie Ha oAnoil npasoil, BCerja MOMXHO IMPOBECTH OKPYXKIOCTD,
¢ NPUTOM TONBKO OAHY; 0) uepe3 TPI TOUKH, Jerkalliile Ha oanoil npsa-
AMOIT, HE/1B351 MPOBCCTH OKPYZKHOCTh; B) JIO0bIE TPl TOYKII OKPYXKHOCTH
e Jiexat Ha ojanoli npsmoii?

2.67%, Jloxasure paBHOCHJILNHOCTL CJAEAYIOLUHX TeOpem: a) AJIIHa
Ka)KJ0il CTOPONDI TPEYTOJLHIIKA MEHbILe CYMMLI IJIIH ABYX APYTHX
cTopon; G6) AJIia ONHOIl U3 CTOPOH TPEYroJAbHIKAa MEHbLUE CYMMbI
JUIHH ABYX JApPYriX, Ho §oJjblile 11X pasHOCTH; B) HanQo/bluas H3 AJHH
CTOPOIl TPCYrOJIbIIIKA NMCHDILUC CYMML! JUVIHII ABYX APYTHX CTODOH,
r) HanMeHbluasi AJIHa CTOPOHBl TPeyroabhiKa GoJbile pasHOCTH AJHH
ABYX IDYTHX CTOpOIL.

2.68. Papnocruiniet /Ml yTBepslensa: a) HIHKaKHe TPH PasilyHble
TOUKI OKPYZKHOCTII e JiexKaT Ha ounoii npsamoil; 6) nepeceyeHile npsi-
MOIT H OKPYIKHOCTI COACPHUT He (oaee JBYX Touek?

2.69. Jlann npesuikatot: A (Q) — «rpeyronslink @ paBuoGenpeH-
Helity, B (Q) — «ABa BHYTPEHHIX YIaa TPeYroabllHKa  KOHIPYSHTHLI
mMexxny coboity, C (Q) — «Tpu BHYTPEHUNX YIVIa TPEyroanlinxa @
KOHTpY3UTHBL Mexgy coloii», D (Q) — «ipe BLICOTBI TpeyroabHiika Q
KOUrpy3uT™Inl Mexny coboiiy, £ (Q) — «rpu BbicoTs! Tpeyroibinuka Q
KOHTPYHTHBL MeXLy coCoii». a) Tlaitante naput npeankaron, oalH 13
KOTOPLIX SIBJSICTCS] cilefcTBieM Apyroro. CocraBbTe 113 3THX Map Teo-
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penbl. 6) Chopnyanpyiire 3Til TeOpeMbl, HCNOIb3Y S TEPMIIHBI «1ico0X0-
JIIMOE YCJIOBIE», «TOCTaTouHOe YCJAOBlEY,

2.70. Kakne 13 npupejleHHBIX IIIKE MPeNIOKCHIl  HCTIHHBL
a) AJs TOro 4tofbl YHCAO Jediioch na 4, jgocratounio, uto0hl ABe
nocaeanie undpnr ero GLAH BocbMepKamil; 0) AMs TOTo YTOGH! HICAO
NeJHI0Ch Ha 4, HeoOXOANMO, YTOGH! OHO OKAHUHBAJOCh YeTHOI Wippoil;
B) IJIST TOrO YTOGHI UIIC/O AeII0Ch Ha 4, 1e00X0oaiMo, 4To0k! OHO OKaH-
ynBajoch uidpoii 8?

2.71, Iaubl caeayiouiiie BLICKA3LIBAHIIA: a) BCe uricja MHoxecTna M
Kpathul 15; 6) nexotopeic 113 uncesa muoxecrsa M xpatiet 3; B) nn
ORNO 13 uilcea Muowecrsa M o1 xpartno 5; ) Kamuoe 113 4HCCa MIO-
wectda M kparno 3 m 5; 1) nexoTophle H3 ulicea mno:kecTsa Al e
kpaTHLl 15; ¢) Bce uncaa yuozeeta M ne Kpatunl 15; k) nekotopbie
13 uncea mioxectsa M kpatnn 15; 3) nexortopuie uncaa Mmiioxkectsa M
He KpaTtibt 3.

Kaxie 13 3Tnx BbicKasuipaumil MCTIIHLL, eCIl HCTHINO Nepnoe
BLICKa3bIBalne? BTOpoe? ... BOChMoe?

2,72*, Kakue n3 caeayioutnx BLICKa3bBauHil OyAyT HCTHHHLIMIIL,
ecJl JIOXKHO MepBoe 13 HIX (COOTBETCTBEHIIO BTOpOe, ..., JEBSITOe)?
(Uncao 1 pcroay nckJIOUCHO 113 PACCMOTPERIA): a) BCe ulicaa MHOXe-
crBa M cocrtapuble; 0) NCKOTOpLIC 113 ylicea nHoxecTBa M npocThic;
B) HI OMIO WYHCIO MHOXecTBa Al mne fBIsSETCA COCTaBHBIM; I) Bee
yHeJaa MHozkecTBa /A mpocTele; 1) HEKOTOpbie 113 ynces mMilo)kectBa A
cocraBible; ¢) B MHosectne A ecTh Kak mpocThle, TaK il COCTaBHLIC
ylesia; 3K) ¢ Bee ulcaa Miiodkectsa /A npocTbic; 3) He Bce WiCa MHO-
xecrBa M cocrapiivie; 1) Bce yncaa suo:kectsa Al ne apasiores mnpo-
CTLIMH.

2.78. Kaxiie 113 caelylouilix Teopen HCTHHIILL, KaKie 03 X sBisi-
10TCA M0 OTHONICHINO JPVI K JAPYFY OGpPATHLHIMII, IPOTHBOMOMOKHBINII
a) ecan Kakloe 13 caaracnblX jeqires na 11, To 1 cyaa nemires
na 11; 6) ecail XoTb OANO 113 cAaraeMuix He genntcs Ha 11, To 11 cyamwma
He geaHrca na 1l B) ccorn xotst Okl ofno caaraemoe aeqantest na 11,
TO I cyMMa Jeqnres Ha 11, r) ecan cyama aeantes na L, to 11 kaxkaoe
charaemoe jJequtcst wa 11; 1) ecan cymma ne jpeaunres na 11, To i
OJHO H3 CJaaraeMbix He acantea ua 11; e) ecanr cyana ne jaeanrcst na
11, To xoTst Obl 0AHO 13 cjaaraeMmbIx He genantcst na 11?

2,74. YGeintech B TOM, UTO B HIDKCCJICAYIOWIIX CAYUasX TeopeMa
(Vx) A () & B (x) ucrnnna:

a) A (x) — «rpeyroaniiuK X papHoGejpeHiblily,

B (x) — «x1se  »emnansl  TPEYrodnbliiKka X KOHTPYIUTIBLY,
0) A (x) — erpanenua x papHoGeapennas,

B (x) — «uiaronaan Tpamewiy X KOUTPY3HTHLI»,

Chopmyanpyiite Teopemnl B TePAIHAX ¢HEOGXOLIMOS I ¢AOCTATOUHOY,
2.75. TlycTn fannl Teopeabl: a) CCall Kaykaoe c/aracsoe AeaNTes
Ha Zanloe WIC/J0, TO il CYMAIA HX JIeuTea fa 3710 uicao; 6) ecan Tpu
CTOPOHLI OAHOTO TPEYTOJLIIKA COOTBETCTBCHHO KOHTPYIHTHBI Tpen
CTOpPOHAM APYFOTo, TO 3TH TPEYTodbHIIKIl KOHTPY3HTHLI; B) ecaH Ha-
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KJIONHbBIE, NPOBe/eHHbIC 113 OJHOH TOYKH K OAIION M TOH Xe mpsMOH,
KOHTPY3UTHLI, TO KOHFPYIHUTHBI H HX MPOEKUHII; T) €CJIH YHC/IO CTOPOH
MHOTOYTOJILHIIKA PaBHO MATH, TO CYMMa ero BHYTPEHHHX YIVIOB paBHa
540% n) ecan rpaxaannn CCCP nmeer npaso rojoca, To eMy GoJiblue
16 sieT; €) ec/l HATYPaJbHOE YHCJO ABJISIETCS NPOH3BEAeHHeM IBYX YH-
cea, TO OHO YeTHO, ) €C/IH CTYAEHT MNOJNyyaeT OTMETKY ¢OTJIHYHOY,
TO OH CAafl 3K3aMeH; 3) BCe MJEKOMNHTAlOIlle TeNMJIOKPOBHBEI, H) He-
KOTOpbIe MJEKOMMTaloUHEe HMEIOT 4 KOHeUHOCTH; K) €CJIH YeThpexXyrosb-
HIIK — KBajApar, TO XOTs1 Gbl O/l YTOM ero npsiMOil; J1) ecll Temnepa-
Typa poisl Ha 6° C BLille HYyJs1, TO BOAA 3anMep3aeT; M) ecan a — b = ¢,
T0 ¢ =) - ¢

Onpepesinte, HCTHHHBI Al JaHHLIE Teopensl; copMyanpyiite o0-
patiible, MPOTIBONOMOXKHbIE il 00paTible MPOTHBOMOMOKILIM BbICKa3bl-
Bals, YCTaluoBHTe [CTHHIOCTb HJII JIOXKHOCTH IiX.

2,76. TlepeBenuTe Ha A3LIK (GOPMYJ H YCTAHOBHTE HCTHHHOCTL HJH
JIO;KHOCTh CJIEAYIOMHX TeopeM: a) ec/i ABe NMJOCKOCTH MapadsiesbHbl
HJH NepeceKaloresi, TO ONM He HMeloT ofweil TOYkH; G) eCaH 4YICao
1eJIoe [H HEMOJIOXKHTEAbHOe, TO OHO SIBJSIETCS] HAaTYpPaibHBIM; B) eciH
TPEYTOMLHIIK He ABAsIETCA PaBHOGEAPEHHBIN, TO Y Hero Wil KOHIPYSHT-
Hbl YTVIbl, IJIH He KOHTPY3HTHBI CTOPOHBI;  T) €CJIH HaTypasbHOe YHCA0
JIeJHTCS Ha 2 M He AeJNHTCST Ha 6, To OHO He AeNMTCA Ha 3; A1) eclH Ha-
Typa/JbHOE YHCAO AeJHTCS Ha 5, To OHO oKaHuYlBaeTcsi HyJeM HJIH
ungpoit 5; €) ecan narypaabHoe 4iCso He Jeaurcs la 15, To ono He
OKAHYHBAETCS HyJeM H He Jesautcs Ha 3.

2.77. PaBHOCH/IBHBL JH CJeAYIOIHe NpeAJoNKeHHs: a) o eCcTh JIo-
cratounslil npusHax f; 6) B ecTb HOCTAaTOUMBbIN NPH3HAK .

2.78. PaBHOCUJIBLHEI JIII CJeAYyIOlile NpeasoxeHHsa: a) A ecTb He-
ob6xomMbliit npusHak B, G) B ectb HeOOXORHMbI NpH3HAK A.

2.79. Pasnocunblibl AK CAeAYIOUIHE NpepjoxeHHsi: a) A ecTb He-
o0xoauMelil npisHak B, 6) B ecTh AocTaToOuHbll mpH3nak A.

2.80. A ectb HeoOxopumblil mpusHax B. Copmyanpyiite pocrarou-
HbI NPU3HAK 451 OTPHLIAHHS B.

2.81. Ecnn A — neoOxomunuii npu3nak B, a B — HeoGxoaHMbIil
npusnax C, 1o Oyzer mu A HeoGxoanmbiM npusnakom C? Byaer qn B
3ToM cayyae C JOCTaTOUHBIM NpH3HakoMm A?

2.82. Ecnn A — pocraTtounkiil npusnax B, a B — nocratounbiii
npusuak C, To Gynet an A pocratoynbmt npusnaxom C? Bynmer an C
HeoOXO/UIMBIM Mpli3nakoM A?

2.83. Ecan A — neoOxoaiinbit npitsnak B, a B — jocTaTounmlil
npusiaxk C, to Oyner an A neoGxoanmbint npusHaxom C? Byger an A
JloctaToutsiv npistakon C? Ilpusenurte mprmepsl.

2.84. Ecan A — noctatouHslii npHsHak B, a B — HeoOXOANMBI
npusHax C, To Gyaer sn A nocratousbiM mpH3HakoMm C? Byner an A
HeoGXonUMbIM Tpli3HaKoM C?

2.85. Ecin A — neoGxoxumbiii 1 fOCTaTOUHELT npusnaxk B, 1o Oy-
Jer JHn B HeoOXOMNMLIM H JOCTAaTOYHBIM MpH3HaKoM A?

2.86, Ilyctb A — neoGxoAnMBIil H JoCcTaTOYHbL npu3nak B, a B —
HeoOXoMHMbIH H RocTaToyHbll npuskak C. ByneT nn A HEOGXOMIMEIM H
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mocTaTouHblM npu3Haxom C? SIBasercs jif C HEOOXOAHMBIM H JIOCTATOU-
HBIM Tpi3liakonm A?

2.87. [dokaxiite, uro ecii A — HeoOXxoauMblil nphusHak B, a B —
neoGxomnmutit npnsnaxk A, 1o A u B aBasiorcs 1eoGX0IMBIMH H AOCTa-
TOYHBIMH ApH3HaKaMi APYTr Apyra.

2.88. Joxante, 4To MPH3HAKH KOHTPYSHTHOCTH TpPEYroJbHIKOR:
a) mo Tpem cropoHas, 6) Mo ABYM CTOPOHaM H YRy, 3aKJIOUEHHOMY
MENCLY HHMH, B) MO cTopolie H JABYM MpHJAEKAUUIM K Hell yraam —
SIBJISIIOTCS  HEOOXOIMBIMH M fIOCTATOUHDLIMI.

2.89. Kaxknoe n3 caenylouwix mnpensoxeHiii pasbeiite Ha ABa TaK,
uToObl OJHO Bbipa)iaJlo TNPSIMYIO, a Apyroe — o0paTHyiO TCOPeMy:
a) Ans TOro yroObl YeTLIPeXYFo/IbHHK Obln NMapasuIeJorpamMyoM, He-
06X0AIMO H JIOCTATOYHO, YTOObLI CrO NPOTHBOMOAOKHLIE CTOPOHDLI Oblail
KOHTPY3HTHBI;, 6) 415t Toro 4to0bt x* = y*, HeoGXOANMO [ 10CTaTOUHO,
4yToObl X = y; B) AA5 TOro 4ToObl ABe NYTH OKPY:KHOCTH Oblali KOH-
rpysuTHbl, HEOOXOAHMO I JOCTATO4HO, YTOOB ObH KOHTPY3HTHB
CTACHBAtOLLIe HX XOpAbl, T) A5 TOro 4ToOBl HATypaJbHOE HIiCJ0 Ie-
Jujoch Ha 9, HeOGXONIMO I 1OCTAaTOUHO, YTOOB! CYMMA WP ero fecs-
THYHOIT 3amucl Aeansaach Ha 9; 1) AJ4s TOro yto0bl HaTypanbiloe YHC/0
Jesamjioch Ha 5, HeoGXOANMO H J0CTaTO4HO, uToOL mocjeiieil LH(poii
ero aecsatiunofl 3anucu Obtin O nan 5.

2.90. B caeayiouyix MpeAoKelsX BMECTO MHOTOTOUIisI MOCTaBbLTEe
c/oBa «HeOoGXOMIIMO, HO He ROCTATOMIO», «NOCTATOUHO, 1O He HeobXo-
AHMO», «HCOGXOMIINO 1 HOCTATOYNO». TaK, YTOGbH NMOJYUINIOCH HCTHII-
HOe BLICKa3LIBaHIIe: a) A TOTO 4TOOLI CYMMA ABYX MOJOMHTEALILIX
yHces Obiia Meibiue 40, ..., yToGbt XOTSI Obl 0JHO H3 cjaaraemblx Gbl1o
menbuie 20; 6) aas Toro 4toObl CyMMa JABYX TNONOXKHTENbHBIX HIICe]
Obuta menbie 40, ..., utoOul 0Ga ciaraembix Oblii meniblwe 20; B) aus
Toro yroObl MmJowanb MpAMOYrodAbHiiKa pasisutach 100 cu®, ..., uTo0Ll
oAHa ero cropotia Obia paBHa 5 cat, a apyras 20 cat; ©) Ass TOTo UTOOLI
cTopolia KBajparta pasisJjace 8 ¢, ..., utoOnl ero nuouiaab Onia pab-
Ha 64 ca®; 1) nas Toro uyToObl BHINYKJBIT YeThipeXyroNbHHK Obla Na-
pasJIeNorpaMMoN, ..., YTOObl OH HMeJ LCHTD CHMMETPINi; €) WIsi Toro
yToObl YHCJIO Aeaiioch Ha 12, ..., uToGnl olio jemdiioch Ha 3.

2.91. Kakue n3 creayouwix yTBeprcieHnii HCTHINLE a) QIS TOro
yT1o0Bl HATYpajbHOC YHCJAO IEJIJIOCHL lia 5, 11e00XO0MIIMO, 4TOObl €ro
JlecsITHYHas 3amich okanynpagtach undpoii 0; 0) aaa Toro uytoGwbl Ha-
TypaJbHOe UHCA0 AeMHJI0Ch Ha 5, J0CTaTouHO, 1O He HeOOXOIIIMO,
4yTOOBI €ro AecsTiuHan 3anich okaluiBatack wkppoit O; B) wist TOTO
4TOGBI YETHIPEeXYTO/LIIK ObT poMGONM, HeoGXOMMO, O Ile JIOCTaToM-
HO, 4TOOLl €ro anaroiasi ObLIH B3alMHO NEPRCHIKYJIAPIbL, ) MIs
TOrO 4TOGBLI YEeTLIPEeXYTrOoabHHK Obl1 poMGOM, AOCTaTOuilo, 4TOOLI €ro
JaroHaad OblIH B3aHAMHO NEepHeufnKyJIapHLL, 1) Alsl TOro u4roful ue-
THIPEXYTOAbHIIK OLW POMGOM, HEOGXOAHMO H LOCTATOUNO, UTOOL! €ro
JHaroHaai ObUl B3aHMHO NEPRENANKYJAAPHB 11 JQJIIICH B TOUKe
nepeceyeHisn MonoJam.

2.92. BcraBbTe BMECTO MIIOTOTOUNSI CJOBa «11EOGNOHMO», «10CTa-
TOYHO», «HEOOXOANMO H LOCTATOUHO»: a) AJsl TOFO YTOGBbI CYMMa ABYX
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yicen 6ulia Gonbiue 20, ..., 4To6L1 XoTs Gbl 04HO cy1araenoe Obl10 GoJiblie
10; 6) naa Toro uToOL! pasHOCTL ABYX yHces OblTa YeTHOH, ..., uToOb! ofe
KOMHOHEHTB! BLIYHTAHIIA GbUIN YETHBIMH; B) JIJIS TOTO UTOOH BLIUliTaHEE
GbII0 BLIMOJHIMO B MIIQYKECTBE HaTypajblbIX Ylced, ..., YTOOh yMeHb-
waemoe GO GOMbILE BLIYIITAEMOFO; T) A TOro yToGh! CyMMa ABYX
yricesl pPasHsach BTOPOMY CJaraesMosmy, ..., 4ToGhl NepBoe cJjaraemMoe
6u10 pasio 0; 1) 415 Toro Yytobel @ - b = 0, ..., uToGbl @ = 0; e) nas
TOTO 4TOGH CYMMAa UlliCce] JeNuJach Ha 5, ..., uToOLl KaXKaoe cjaraenoe
JGJIHJIOCL T1a B K) Jist TOro yrtoGbl yicao ASAIVIOCh 1ta 24, ..., 4TOOH
oHO Zemnaoch Ha 4 1 na 3; 3) aas toro yroGut (@ — 1) 5 =0, ..., uro-
Ol ¢ = 1; 11) ;mas Toro 4toOB! uucso jentyock Ha 15, ..., uTofH oHo
Jeqiaocs 1a 5; K) Aas toro utolul Ha OLuio pasuo 0, ..., utoGel a = 0;
A1) aas toro urobel 2n > 7, ..., utoGul n >4, rae n — natypanbHoe
YlCaI0; M) s Toro utoObl mpouspeientie (a — 2) (@ — 5) Ouno pas-
1o 0, ..., uro0ul @ = 2; ) st TOro yToOLl CYMMa JABYX 4HCeN aeaHnach
Ha 2, ..., uTo0bl Kayxaoe caaraemMoe ObLTO YETHLIM YHCMOM; 0) 1JIsl TOI'o
ytoGul uite1o Guvio kpartuo 10, ..., uToGul oio Obl10 KpaTiio 5.



Fnmasa Il
BbIPAXEHHS, YPABHEHHS, HEPABEHCTBA
§ 1. BDIPAXEHHSA

Yucrosunn euparcerunmu daunot 1 Hasosem uucaa, [lycrh onpege-
JIelibl Ylic/IoBbIe BhIpajcenia Aanel £, £ < n. Torma «ucaogvisu eoipa-
HCEHUAMI OAUAHDL 1L HA30BEM BLIpaMeHIIs BHAA:

() + (B); (A) — (B); (A) - (B); (4):(B),
rae A — uicaopoe Boipaxcelilie AINHbLL £, B — uic/ioBoe BhIpakeHIe
Jinubl I, npuueM & 4- [ = n. Buipaxenne (4) 4+ (B) naswviBaior cyu-
soti A w B; (A) — (B) — pasnocrnero A 1 B; (A) - (B) — npousse-
denues A u B; (A) : (B) — wacmnoi A 1 B, B naTematiike npuMensior
caenyiowie cnocolGbl YNpoweHHsl 3aniicl 4ICIOBLIX BblpaXerinii:

a) onyckaioT CKoOKH, CoAepxKallie JIUb ORHO YIICJIO: BMECTO
4) 4 (7) muwyr 4 4 7,

6) onyckaioT cKoOKH NpH 3amicl CYMMbI HECKOJIBKHX CJlaraeMmblX:
yecto ((5 -+ 7) + 8) + 11 nuwyr 5 + 7 - 8 -- 11;

B) OIYCKaloT CKOOKH MpH 3aniicH NpoH3BeJeHHs1 HEeCKOJLKIX co-
MHOXKHTeseli: ByMecTo (2« 8) « 12 nnwyr 2 « 8 - 12;

r) ecaH BblpaMeHlle COJAEepPHHT HECKOJIbKO omepauliii cloxeHHs u
BbIUMTAIIHSI, BLIMOJIHSIEMBIX B MOPSAKE HX 3anliCH CJeBa HANpaBo, TO
coorBercTBYioue ckoOKi onyckalorcest: ((7 — 2) + 8) — 10 nuwyt
7 —2+ 8 — 10 (npu uHOM nopsjKe BLIMOJIHEHIA AeHCTBHI CKOOKH
onyckaTb Heap3sa: (7 — (3 —2)) +35=7—4—2 4 3);

I) ecJIi BLIpaXKeHHe COJAEePXHT HeCKONLKO onepauiiii yMHOMXEHHS H
IeJieHHs1, BLINMOJIHSIEMBIX B NMOpSJKE HX 3anlicli cjeBa Hanpaso, TO CO-
OTBETCTBYIOlHE CKOGKH OMycKaloT;

€) omyckKaloT CkOOKI, cojepalllie BhIpaxetlis, B KOTOpble BXOJAAT
JHWb omepaulii YMHOMXEHHST H AeJIeHHsI, eCal nepel 3THMH CKOGKaMil
CTOHT 3HAK «-]-» HJIH ¢—», a TaKXe ec/il mepejl 3THMI cKoOKaMi He
CTOUT 3HaK UEIICTBIIA.

Kak npasiio, Kauaomy 4i(c/1oBoMY BbipaXKelilllo /A COOTBETCTBYET
nicIoBoe 3naveniie 30 A 3toro BuipaxkeHust. Ilpit aT0OM Ilonaralor, 41O
ecan cywecrsytor 3u A u 3u B, 10

3u ((A) -+ (B)) = 3u A4 -- 3u B,
31 ((A) — (B)) =38 A — 3u B,
3un((A) - (B)) =3ud - 3uB.

Ecnn 38 B0, 10 3n ((A): (B)) =31 A :3u B.
Ecan 31 A i 38 B He CylecTByer, TO He CYIUECTBYIOT 1

3u ((4) + (B)), 3u ((4) — (B)), 3u ((4) - (B)-
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Kposme Toro, ecnnn 3u B = 0, 1o 3H ((4) : (B)) He cyiuecTByer.

Jlas Buipaxenitil, 3anicanHBIX BBILIEYKA3AHHLIM crnocofoM, NOps-
JIOK BLIYIICICHST 31a4elilil TaKkoB:

1) Ecir puipaskenne He coiepkut CcKoOOK, TO cliauaja Hajio BHI-
YICAHTL 3HauCHISI TeX yacTeil BEIpQX(EHIISl, B KOTOpPble BXOAST JIIIL
onepatn YMHOMSEHIST 1 Je/CHIIsl, BBINOJHSS 5T ONepalHH cjleBa Ha-
npaeo. Ilocse 31oro Hajo 3aMEHNTE COOTBCTCTBYIOULIE YACTH BhIpaMe-
HISE IX 3UAYCHHSIMI H BBUIOJINTEL BCE ONEpPallHy CA0MXKeHHs 1 BblYHTA-
HIIA, BBINOJIISISE 11X CAcCBa Itanpaso.

2) Ecan poipaxente coaepxXiT cKoOKll, TO Halo B3SITb BCe Maphbl
JICBLIX 1l NPABLIN CKOGOK, BHYTPI KOTOPLIX HIET IHIBLIX CKOGOK, H Bbliuiic-
JHTB HX po npasnay 1. [locse 3Toro Hajlo 3aMCHITH COOTBETCTBYIONIHE
YacTH BLIPAKEHHST HX 3HavenisiMi, onycrns ckoGxi. Ecai B moayuen-
110N BLIpaeHii Gonablle HET cKOGOK, 1aJ0 BLIMICAHTE €ro 3HaueHie
no npasuay 1. Ecan #e ckoOKII 0CTaNICD, TO Hajlo MOBTOPHTL ONepaiio 2
C OCTABLUHMICST CKODKaMi.

Hapsity ¢ uHCHOBbIMII BHIpaMKEHIHsIAIE pacCMaTpHBAIOT OyKeeHHbIe
poipazceinis. Onit onpeielsioTcs TOUNO TAK e, HO B AQHHOM cayuyae
BLIpaXeHnsMI bl 1, Kpose ulices, HashiBaloT Oyksul. Hanpiep,
2a -I- 3b, (¢ — b) : (@ - b) — Gyxpennnie  Bolpamkenns. as Oyk-
BCHULIX BLIpaKeliil ToXe MNpPHMeHsIeTCsT YNpolieHHas 3amnnuch (He
CTaBAT CKOOOK, COAGPMKAULINX AL YIICJ0 A OYKBY, e CTaBsT 3HaKa
YMHOZKeIst MeAacty OyKBami, Meuy uicaamp i Oyxsamit M T. A1),

Ecie st kaxguoit OyKBel yKasato (11J1H NOApa3ymeBacrcst) HeXo-
TOPOE KIIOKECTBO YHC/OBLIX 3HAYCHIIH, KOTOPLIE MOMET NPHHIIMATDL
sTa GyKBa, TO €e HasLIBAloT nepeacrnoli. Haue BCero MHOXKECTBO 3Ha-
yellilil nepeMeHHoil coBMajacT €O BCeM MHOMKECTBOM AeHCTBHTEJBLHBIX
yiced. Ecan Kauaylo Oykny p OyKBeIHOM BbIpaxKeHHH 3aMCHITL OJHHM
113 ce UICJAOBBIX 3HAYEHNIl, MOJYUNTCS yucaopoe Bbhipaxenie., Ecin
OII0 IMEET YHCJIOBOE 3iIayeliiie, TO FOBOPSIT, YTO OYKReulioe Bbipazkeliiie
ONpPEAG/]CHO TPH 3ajatilblX 3HaueHlsX TMepemeniuiX, a [noayuentoe
YlICJ0BOe 3HAYEHHE HA3LIBAIOT 3HAUEHUEMN GLIPQILCHISE TIPH 3THX 3Haue-
(51X HepeMenHbIX.

[Tpusmep l. Bowunciaun 3naveHiie Beipaxeliis

(x— 2\ x--3
(.\' — 7) x— 12
npn x = 4,5,
Peweune, [lloicrapasisa 3navemnie nepemelion, nogyyaem 4uc-
JIoBOE  Bbipakenile:

f}

(b _

(7, ) T is—12

Brruticasist ero siayetiie, 1axoiia, uto oto pasio (—1)® — (—1) = 0.
[Mpuamep 2 Llaiijgem oGracts ZONYCTHMLIX 3HAYEHHH IepemeH-

HOH X B BLIpaelun

—2 ¢ 4543
—7

(¢}

3x-|-H _
(x—3) (x— 14)
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PemeHue 3DroBblpaKeHHe He HMEET YHC/I0BOr0-3HAYeHHS JHILb
NpH 3HAYelHsX X, NPH KOTOPbIX 3HaMeHaTe/b o6pallaercsi B HY.b.
SruMu 3HaueHHsAMH ABAfOTCA X = 3 1 X = 4. 3HaunT, 06AacTh ZoMy-
CTHMbIX 3HaueHnii ]—oo; 3[ U 13: 14[ U 114; oof.

3.1. Boino/nHHTe BCe yKa3aHHble AEHCTBIS H ONpejesHTe 3HAYeHHS
BHIpaX<eHHil:

) — L : )
1—2? 1—3—2- '
6) 0,039 : [2'—0 @,31 : 0,077 ];

B) [(0,2) : 5 (5 :0,2)— (2,794 : 1,1)]- 0,4;

.
*

" 5.2—}-!7:25—(3:36:0,3) 0,05;
(2,7:0,18) -}- (0,65 : 0,13)
v (2,1 —1,965):(0,12.0,45)  1:0,25
A 0,0325: 0,13 0,16 - 6,25"
(143 (1-)
& (0,8 —0,47) (0,8 + 0,47) i 5,) 5 :
0,4191 1,6

x) [(25,709 + 0,083 + 1,04) : 2,6832] - [37,5 : 7,54-0,5 : 0,17;
3) 15,2 . 0,975 J15:0,5) - 24
2,8:0,7—0,75 0,25-20 4 10:100 '

1 3 |
2,53 =27 , o \
H) ll_7 . ‘: R |d : —01’2" 0.2 —0,2\;
92,5 — 3— 1,6 42— - —0,125
2,5— 37 1,6 -2 - 5
PR R S BT
; — 3= 0= — _1=.2):4=]. 0,
(1,25 3Ty 3]y I( YRk ) 48_’ 01'
K) : 13,5 + -
5 "4 19,76 - 32,5 — 0,358
== _0,35
187" 15
3 32 a7 ( 17
795 4-— £ 0,175 + — |- — 0,625 4 2—|: 2,5
2 0.725 45+ 0115+ 2.4 35 A 625 + 24) 7
0,128 . 6,25 —0,0345 : 0,12 (I B Tio
- 0 00

3.2. Haifizute wuncaoBuie 3nauenns Bulpa)kellii npil CJCAYIOWHX
3HayeHHssx OYKB:

1 1 1 1 2a* -|- 4a? -}- 8at
a) — + P——a: + ,
2 l—22 a | + 2a 8a3
ecad a = 0,75;
6 fm—n 3m--n 3n-+-m . 2m--2n
m-n mn -i- m® mn — n® mn

3
ecaH m=2—, n=—;
4 3
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x-- +¢?
D
x—y z—!¢
=1 4
ecal N =98—, y=1I1—, 2=1— {¢=_—;
2 7 7

x* y2 22

(x—y)(x—2) A (y—2x)(y—2) + E—x)(z—y '
ect x==27, y=4,1, z=09,5;

X3 — 1 2 2x -2

N : ,
) 2.4 Hxt
ecom ¢ = —0,25;
1 , 1 , X Xt —4
e) e . i T o ]
x—2 x+2 X — 2x* —8x

ecal x = —2,5;

*) 3a® -:—. ab® — Ga'-"b — 203 ,

9ab — abt — 18a*h -j- 245
|

ecaln a = -:;; = 0,5.

3.3. Kakue 13 4ucnoBLIX BbIpacelliii He IIMEIOT 3HAUeHHS:
. -
5,6-2,1—11,76 >

8,3.1,2--4,2 -

9 = 3 1\ 2 > 0 ( 2\
3——2—].56—=7T— 5—3—1.6—7,9
( 5 15) 3 \ 3)

3.4. [lpn xakix 3rayeH1X X HE HMECIOT 3HAueHHs CJAeAYIOLIHe BhI-

paenus:
a) 1 i 5x 1) 2% .
) x—® T 2x—5 X —Tx 12

3 3x Vo

6) ; ) ——i e) V2x—3?

x--5 X220 41

3.5. ¥YKaxiite MHOAKCCTBO HOMYCTHMBIX 3HaueHHIl nepemeHIoil
B BLIpa>»KEHHAX?
a) 5a*— 70" -+ 8; B) 2V a-3;
12 13a
0) ——i n e
a-3 2.} a-f-3

3.6. Haiuuire oGaactu onpejedientis clefylowHx OyKBEHHBLIX Bbl-
paxenirii:

- I B |
a) —3x - 7; B — g S
x-F2 X —
- a ¢ g X 5 4'.: - 3
) 5t — 3yt 1) SED g 2D "2
Xt — 5 x



. 10 . Sx-+2

) ;H) ;
(x—2)(x+1) ¥ 4ox—2
12x . K) 3v4-2

Bx—2 - -x’ 2 —6x49’

") 2y —6;
3) M (Vav—8)%

3.7. Hafizute o6nacte onpeneseHis CNEAYIOWIX BLIpAMeH:

3 7 6x —5
a) ; B) ——; n) ——i
x—y =y 2y
6) 10x . l‘) 8x ; ) V\—)'
x4y 3¢ —4y

3.8. CocraBbTe BLIpAXEHHS JUIs DeILEeHHs] CJAEAYIONHX 3ajau:
a) nuiowaae NpsAMOYrodanHuKka 28 4%, a onHa U3 ero CTopoH x . Uemy
paBeH mnepHmerp npsimoyroabHika? 6) OnHa MalUMHICTKAa Meyaraer
B yac @ CTpaHilU, a fpyras — b cTpaHiu. 3a Kakoe Bpewmsi, paloTas
COBMECTHO, OHH TleperneyaraiorT pYKomnHCh, cofepKaluyio 834 crpaHuib?

3.9. CylwiecTBYIOT JIf YHCIOBblE 3HAYCHHS CAGRYIOULHX BhIpaXKeHHil,
ecliH B KayecTBe AOMYCTHMBIX 3HaueHN|i pe3yabraroB AHCTBHIT pac-
CMaTpHBaTh JHIIb HATypa/dbHLIE YliCAa H HYJb:

a) [4—T7)+3-5):(8—06)
6) ((6B+7):24]- 16 — 5;
B) 3:-7—6-8) +15.10?

3.10. sIBasiercst JiH 3HaueHHe x¥ = 3 NOMYCTHMBIM JJI51 BbIpaXKeHHs
x2—7x+425
x3—5x+1
SIBIsieTCA 1 OHO B TOM e MHOXECTBe JOMYCTHMbIM JJIS1 BLIpaXKeHHS
x2 4 25 — 7x3
—5rt1’

3.11. PaccraBbTe ckoGxH B BhipaxeHnu 56 — 24 : 2 4- 6 tak, uto-
6bl ero 3HaueHie ObW1o papHo: a) 50; 6) 53; B) 38; r) 4; n) 22.

3.12, B marasune 4 siupika Bajesp 1 2 siyKa CJAMBOYHOTO Macja.
Macca oanoro siugka Bagesb — & #e, Macca ofioro suyixa macia—20 xe,
PeuteHusIMI KaKHX 3afa4 MOTYT ABJATHCA CJAeAYIOLIle YHC/AOBbLIE Bbl-
pawenus: a) 20 - 2 —5.4; 6) 20- 2:(5 - 4)?

3.13. UYaitupli craxad cront a Kxom., uafinas Joxka — b xom.
Y xo03s1iiKkH ecTh k xomn. Pewemnsanmi xaxux 3agay MOTyT GbiTh CJEAYIO-
uyte OykBeHHble BHIpaxkeuusi: a) k& — (3a 4+ 5b); 6) (ba) : (2b);
B) k: (a+ b)

3.14. Benocunenncrt 3a ¢ « npoexan a .. JJHEa Bcero Mapipyra
b xu. CocraBbTe BHIp2XKEHHS, KOTOpble NOKA3LIBAIOT:

a) 32 KaKoe BpCMf BEJOCHMENHCT NpOefeT Bechb MapLIPYT;

6) 3a Kakoe BpeMsl OH IpOeleT OCTaBLUYioCsI YacTb MapuipyTa.
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§ 2. YHCJIOBLIE PABEHCTBA H HEPABEHCTBA. TO)XIAECTBEHHBbIE
NMPEOBPA3OBAHHSA

Ecat A u B — yucnopbie BeipaxceHiss, 1o A = B HaspBaoT 4u-
caosots pagericmeoat. OHo HCTHHHO, eciiM 3HayeHHs1 A H B cywectsyior
i paBHbl Apyr Apyry. Muemmu ciaoBamu, BpickaseiBanHe A = B akBH-
BaJIeHTHO BbickaspBaHo 311 A = 3u B.

Hanpumep, 7 — 2 = 10: 2, TaK Kaxk 3HayeHisi BBIpaXKeHHs cJje-
pa 1 cripasa paBHbl 5. Touno Tak ke nepaselicTso A > B 3KBHBaJIEHTHO
nepaserersy 3u A > 3u B.

Ecmi A uw B — OykpeHuble Bbipaelilisi, COpeprKauille ofHH H Te
e GYyKBLl, mpuyesm npi Jlo6oil MoiCTaHOBKe AOMYCTHMLIX 3Hayelnii
3TIX GYKB OHIl MPIHHMAIOT OANHAKOBLIE 3HAUeHHs, TO FOBOPAT, YTO
5TIL BLIpAXKEHIn mocdecmnoenno pasrot. B stom ciyyae nuwyt A = B.

JBa BLIpaKeHIIst MOTYT OLITh TOXKAECTBEHHO PABHLIMH B ORHOH obsac-
T11 3HAUEHIIT NepeMeHHbIX H Xe OLIThL TOMACCTBEHHO PaBHLIMH B APYrod

1

o6nacru. Hanpuimep, sblpawenus 3v —4 u 3y —4 +

x—25 x__—s
TOXKIGCTBEHHO paBHLL, ecaH X 5= O, npH x = 5 BbIpaX»<eiine

3x — 4 1nteet 3HaueHue 11, a BrparkeHue 3x — 4 4 3Ha-

x—35 x—5
yeHlif He HMeeT. Buipaxenns ¥ u )/ x® ToXACCTBEHHO paBHLI B 06/1aCTH
x>0, HO mpu Bcex HAeHCTBHTEALHLIX 3HAYEHHSAX OHH He sIBJSIOTCS
TOXNIECTBEHHO DPaBHBIMIL.

3anmeHa GyKBEHHOrO BBIPAX(EHHsI TOXKIECTBEHHO DaBHBIM MY Bbipa-
KeHHeM Ha3blBaeTCs moocdecmeentsis npeodpasosariies STOro BepaMe-
Hus. JlioGoe BblpaceHiie, colepikaliee JHUIL OAHY GyKBY X 1 onepa-
LHH CJIOMEHIisl, BLIYHTAHHS H YMHOXKEeHHS (UeJoe pauHOHA/NbHOE Bhl-
pa}eHne OT X), MOXeT GbiTb TOXIECTBEHHO NpeoCpasoBaHO K BHAY

QX" -+ a1t 4 ..+ a,.

JlioGoe BeIpaXkeHHe oT X, CofepiKallee ONepautl CAOMKeHIisl, BbIYH-
TaHIs, YMHOJKEHIIST M JeJEeHHsi, MOXer OBbIThb TOMXKJAECTBEHHO npeobpa-
30Bali0 K BIJIY:

ayx" |- ayx®1-- L - a,

Dox™ A= byx™m=1 4 .. + b,

3.15. Kaxkile H3 c/exyIOWHX paBeHCTB HCTHHHEI, a KakKHe JIOXKHBI:

a) 2.2=4, W) |7—9=19—7;

1917 1 a— 2.
0 &% =23 {3 |lg'_6|=3'6—5;
B) 125 = —5; K) |0—4|=[4—0];
r) —1/ 64 =—8 N (@+V7)(4—V7) =3y
1) —V0,04 =—02 M) |3—|—5||=]345
e) [=3]=3;
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3.16. ITpoBepbTe HCTHHHOCTb PABEHCTB:

a) 10° 4 112 4 128 = 13® 4 143

6) 3° 4 43 + 5° = 6%

B) 13 + 6% + 8 = 93,

1) 8.7 11-13.37= 111111

B 3-5-7-11-13. 37 = 555 555;

e) 1634 = 11 - 6% + 31 -+ 4%

w) 1972 = (19 - 72) + (197 - 2) + (197 - 2) 4 (1 + 9 + 7—2);
3) 1972=(1+ 9+ 7 - 2) (1* 4 9° - 72 28) —197 . 2— (197 - 2);
1) 8833 = 88* 4 33%

x) 94 122 353 = 9412° + 2353%

1) 4626 - 9396 = 6939 - 6264;

M) 9474 = 9 + 4 + 7 4 49

1) 675 + 872 = (6% -+ 7% + 5%) + (8 + 7° + 29);

0) [(520 . 0,43) : 0,26 — 217 - 2%)]—(31,5 : 12% +114 . 2% +
i \
(3,4—1,275) . L

o= S )
TRAGRET 5.5+

2 1
0,3275—(2£§+1\| : 12—‘:0,07 27 —0,8) . 2—

n L \“88 " 33) " 79 _ 3.
(13—0,416) : 6,05+ 1,92 3
(5.2—14) 1 7

+ 0,125] . 2% + 0,43,

3.17. TlpoBepbTe HCTHHHOCTL PABEHCTB:

a) e —b__ _ Ub—abta upi @ =3, b= —2;
3a—b(a-| 4b) a® 4 b
6) M—yBrx—y) (3 y—x TpH x=—L1
| X =22y (x4 )+ ¥ A4 x (2% 4 y) — ¥ 3
}’=3€
! b _ 2 '(pc+4qﬁ l)=_-l_ pd p =
B) (p—Q‘/t‘“l’—/ﬂ 1)—1-2«7) ’ n°—4a"+ 2p pa p
= —1, q:-—u;
p ke (L 1y (L 1)y @de), @t | a—p
| b3t (b'-‘ c’) (a'-' c? } a’ct J T atb®

mpH a = —2, b= 1< c=—1.

3.18. Ilpn u3mepeHnH HEKOTOPOH AMIHBL / HAWIH, YTO OHa GoJibllie
136, Ho mewbwe 137 ca. 3anuiwiite pe3yanraT H3MepeHHs, B3fAB 3TH
YuC/la B KayecTBe IpanHLl H3MepeHHA NJIHHHL /.
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3.19. lpn B3BeuwIHBaHHHI HEKOTOPOrO NpeIMeTa C TOYHOCTBHIO J0
0,05 ke nosyuny Macey m = 26,4 xe. YKaKuTe ylc/a, OrpaHiuliBaIo-
IHe Maccy 3TOro mnpemnera.

3.20. OmpepenitTe, Kakoe H3 JABYX UeJbIX uucen GoJblue, eC/IH
H3BeCTHO, yTo ofa uncha OGosbiie 103 11 menbwe 115, npuyent nepsoe
ypcao geanTcs Ha 13, a Bropoe — Ha 3.

3.21. Kaxue M3 cieayOWHX HEPABEHCTB HCTHIIHDI

)59 B 2>0 11)(1/3+2)(V3——2)>0
6) —4>5 1oL e V7>V
3.22. [loxaxkute caeayiwoolie TOXAecTBa:

a) (a® + 0°) (x* + y*) = (ax — by)* + (bx + ay)%
0)  +y'+22—3ryz=x+y+) &+ + 25 —xy—

— Xz —y2);
) he—n T o—a0—n T e=ne—y
r) < + : + - =0

(x—¥(x—2) y—x0—2 e—x) (z—y)
3.23. Ilpn KaKHiX 3HAUEHHSX X SABMISIOTCS TOXMKIAECTBAMH CJIeAYIOLIHe
paBeHCTBa:

a) 8,\t+9—{—x—_l_—z—;£1=8x+9;

1 1 : 1

6 EEDE=3) _ o

x—3
1 1
g =L 1 1
11 x
x—1" 241

3.24. a) fIsasercst 1 paBeHcTBO x* — 8x 4 25 = x® 4 25 — 8%«
TOXK/IECTBOM, €CJIM B KauecTBE pe3yJbTaToB AeHCTBUH LOMYCKaioTCs
JIHIUL HEOTpHUATe/AbHble YHcaa? HcrHHHO a1 oHo npH x = 3? 6) SBas-
€TCS1 JIH PaBeHCTBO (x : 2) - 4 = 2x TOXHECTBOM, eCJll X NpHHHMaer
HaTypanblible 3HaveHus? FleritHHo 1 oHO npH x = 77 B) SIBasercs
JH pPaBeHCTBO X + y — 2= X — Z -+ y TOXAECTBOM BO MHOYKeCTBE
HaTypaJbHbLIX uHCea? T) SIBasercsi JIH paBeHCTBO X — (y — 2) =
= x — ¥y - 2 TOXHECTBOM BO MHOXKECTBE HaTypaJbHBIX uylicen?

8.25. SIpnsercs i ToxAectoM pasercTBo () x)? = x? Hcrnuuo
JH OHO NpH x = —4?

§ 3. NOHATHE YPABHEHHS. PEWMEHHE YPABHEHUN

Y pasrenuess Ba 4ynca0BOM MHOXecTBe X HasbBalOT NpelKar Biaa
f(x) =g (x), x € X. Muoxecrso wucrnyHocry 7 3Toro npeankara
Has3bIBAIOT AHOXCECNBOM Petuenull ypaBHenis. Pewnte ypaBHeHle —
3HAYNT HAHTH €ro MHOXMECTBO peLUeHHI,
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Mpumep |. Ona ypasHeHus x* — 6x = x — 12 MHOXKECTBO
uctiuHocti T cocTouT 113 ABYX unicen 3 11 4, Tak Kak 3* — 6 - 3 = —9,
3 —12=—-9,u4—6-4=—8 n4— 12 = —8, a npu ocrann-
HBIX 3HAYCHHAX X HCTHHHOI'O DABEHCTBA 1€ TOJYUHTCSI.

IMMpuwmep 2. Haa ypasHenus x = |x| muoxkecrBo T cocront
H3 BCeX HeoTpHUATeJblIBX uHcen (ecaH x > 0, 10 x = |x|; ecan
x <0, To x = —|x]).

Mpumep 3. Onn ypasuenua x* + 2v + | = (x 4+ 1)® nHoxe-
cTBO T COCTOHT H3 Bcex HeHCTBHTENBHBIX yliced.

VpapHeHust f; (x) = g, (x) u [s (x) = g, (¥) HaswBBaIOT pagHo-
CUABHbLAU HA MHOXCCCGe A, €CJTH MHOJKeCTBA 11X PelueHui, npHHagJe-
WallHX MHOXKeCTBY A, copnajator.

o

CBOUCTBA PABHOCHABHBLIX YPABHEHH i

Ecaun goipasiceriue F (X) eciody onpedeaero Ha sHoacecnce A, mo
ypasrenus f(x) = g (x) u f(x) + F (x) = g (x) + F (x) pasrocuare-
Hot Ha mHoxcecmee A.

Ecau svpascerue F (x) 6ci0dy onpedeserto na smnoscecnge A u nuede
Ha Hest we obpatyaemcs 8 nyae (r. e. F (v) 5= 0 npu cex ¥ € A), mo
ypasrenun f(x) =g (x) n f(x) - F(x) =g (x) - F (x) pasuocuasier
Ha sHoxcecmee A.

Ecau eutpasicenus fy (%), fy (x), ..., [, (¥} onpedeaervr na nexomopos
mroscecnee A, mo ypaswenue fy (x) f, (v) ... f, (¥) = O pasrocuasro
OUSBIOHKYIU YPAGHEeR LI

=0V {fE®=0V (f:x)=0V ..V { x=0).

Ecai f; (¢) =g (¥) = fa (v) = g, (x), TO ypaBHeHHe f, (¥) =
= g, (x) HasbBalOT caedcmeuen fy (X) = gy (x).

MMpunsmep 4. Pewnm ypaBHeHHe OTHOCHTENbHO IEpEMEHHOI X:

ax — 2a = 3 4 x.
Pewenune IlpeoOGpasyem ypaBHeHHe K BHAY:

ax — x = 3+ 2a;
@—1): x=3+ 2a.

a) Ecimna — 150, 1. e. a* 1, To MOXHO ofe wacTH ypaBHeHIs
pasjaenuth Ha a — 1. TlonyyaeM B 3TOM clyyae eNIHCTBEHHOE pellle-
HHEe X = M_

a—1

6) Ecima— 1 =0, 1. e. a = 1, T0 ypaBHeHIle NPUHHMAET BHJ:
0+ x=3+4 2a wm 0+ x = 5. CiregoBaresbHo, ypaBHEHIIE HEe HMeeT
pelleHHS.

34 2a
OrBer, x= ot o ecin a ¥ 1; ypaBHeHle He HMeCT pelueHHs,
a —
e a =1,
IIpumep 5 Haitaem xopuit ypashenis:
X _ 4% 1 132—y

2x—1 T 4x8 — 1 27 24 —Bx -2
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Pewenne 1. Paznoxim snamenatenn 432 — 1 2x* — 5x + 2
HA MHOXITeNH:

4% — 1= 2v— 1) Qx4 1);
9% — By - 2= 2 (v _%) (x—2) = @2x— 1) (x — 2).

Bo BTopom ciyuae neronb3yen GoOpMyy pasiodceHHsl KBaApaTHOTO
TpexueHa Ha MHOXKHTeJ:

ax* + bx+ ¢ = a (x — x) (x — xp),

TAe ¥y H X, — KOPHH KBaJApaTHOTO TpexuseHa.
2. Tenepb naHHOe ypaBlleHNe MPHHHMAET BIIL:

LI 25 _ 1 13.@—x
—1 | @eD@x—1) 27 (@x—1)(x—2)
1,1

Haiigem oGaacTb onpeneaents ypaBHeHHs: X 7= ST —— X *= 2.
Tax kax x = 2, T0 nocNeAHIO APolh MOKIO COKPATUTD Ha (¥ — 2),
[Toayuumn:
PR 25 | 13

x—1 ' (@ @x—1) 27 (@e—1)

3. Hamvenniunit oOwiii 3HaMeHaTe b BCeX YJICHOB ypaBHEHHS NMe-

eT BHA:
27 2+ 1) (2x — 1),
Yamuoxns ofe 4YacTH YpaBHeHHs 112 3T0 BbIpaX<eHIie, NOJIYUMM:

£ 927 - @+ D+ 25-27=1 -2+ 1)@c— 1)+
4+ 13- 97 Q¢ + 1)

Packpoem cKkoOKH, npHBeaem rMoJoGHble YIeHH H coKkpaTHM ole yacTu
ypaBHenus Ha 25. [lonyyHm ypaBHeHHe:

2 — 27x 4+ 13 = 0.

1
Peiunn ero, mosyuunm: xy; = L X, = 13.

I
3naveriiie ¥ = 3 He saABJAAETCS KOPHEM YypaBHCHHA, TAaK KaK He

3XoANT B 00aacTb onpeaeseHlst ypaBHEHIsI. 3Ha'~lHT, MHOXKECTBO pe-

uenut pamso {13}.
ITpumep 6. HaiizemM MHONECTBO HCTIHHOCTH MNpefHKaTa

x -+ 4] = 3.
Pewenune Pasencreo |X -+ 4| = 3 paBHOCH/IbHO TOMY, YTO
x+ 4P2=9, 1. e, (x+ 4)° = 9. Orciona
X+ 84 16 =9,
t. e. ¥* 4 8y 4 7 = 0. Pewas 310 KBaapaTHOe ypaBHeHHe, NOJy4aeM
MHOXKeCTBo pemiennuii: {—1, —7}.
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3.26. Haiinnre MHoxecTBo peleHnii ypaBHeHs 2x% — 7v + 4 =0,
eci: a) x ER; 6) x €Q; B) x€Z; 1) x €N; 1) v €0, 1, 2, 3}

3.27. YkaxuTe MHOXECTBa, Ha KOTOPBIX JAaillble ypam[emm pas:
HOCHJIBHBL:

A (x+4H@x—=—NH=5x—1NDuxt+4=

_ x4 ded = (y—2) (x —
6) Y= Il uw 3x44=(x ) (x — 3);
x2 2x 41 o \
= 3 “'::2,' -l;
6) 4x* 43 4+ 3 " ‘1
) *+2 1 H x+2=1

2¢—3  2¢—3

3.28. Byxyr /i paBHOCHALHLI CJaeNyOULHE YpPaBHEeHHsT Ha MIOXe-
crBe R Bcex neiicTBiTeABHBIX 4iicen? Ecay HeT, TO yKaxHTe MIOMNce-
CTBa, HA KOTOPHLIX OHH PaBHOCHJbHbI:

I0x —2=4 Hox—1=2
6)(»——2)(x+3)—-0 Hx—2=0;
B) (v —2)*=3- (x—2)nv—2—3

r) ol 3 iy 1=3—x

= I
x3  x43

3.29. Ilpn xakHX 3HauyeHHAX fm NaHHbIE ypaBHeHHs OyAYyT paBHO-

CHABHBI Ha MHOXeCTBe HEHCTBHTEABHBIX YlICes:

a)2¢+3=12 u2x+3=12 m,
6) 3x+5=12 u Bx—+ Sy m=12?

3.30. Uto6b! pemnTb ypaBHeHue b=t -6+ ]r, YUeHHK
N —_- X —09

yMHOXHA 00e 4acTH JAHHOTO YpaBHeHHS Ha ¥ — b, MoJyuis ypaBHe-
Hie 6 — x = 6x — 30 4- 1, otxyaa Hamesn, uto x = 5. [IpoBepnTe,
ABJISIETCSt IH X = D KopHeM JaHHoro ypabheuns. IloueMy JaHHOE
ypaBHetHe He paBHOCHJBLHO MOJYYEHHOMY B XOle pellenis?

3.31. Haiingure 3nauenue m, ecnnn OfNH H3 KopHell KBaApaTHOIC
ypapuenns 3x%2 — 5x -+ m* — 4 = 0 pasen HyJI0.

3.32. IlpH KakHWX 3HaueHHSIX ¢ ypaBHeHHe x* = ¢ 2 nMeeT
a) 7Ba pa3NHYHLIX NEHCTBHTEABHBLIX KOpHs; O) ABa pPaBHBIX AeHCTBH-
TeNBLHBIX KOpHS; B) He IHMeeT JeficTBuTenbHBIX KOpHE(i?

3.33*. Ilpu KakuX 3HAYEHHSIX MapaMeTPOB CJeayloullie ypaBHeHHs
unmelotr: 1) ennucrpennoe peuteie; 2) GecKOHeuHOe MIOMECTBO pelle-
nuit; 3) He HMeOT pelueHiii:

a)(v+2)(a—1)+1 a ratx=a x—1
06) ¥ = a’x; o) ax— 0 =T,
B) ax — a®* = 4 — 2; e) av—b=1- x.

3.34*. Pewnre caenytoutie ypaBHeIrtisi OTHOCHTC/IBLIO MEpeMelHoil X
a 1
a) X* —a®=0; B) ax* — — = 0;
a

0) ax® — 4 = 0; r) ax* =9,
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3.35. Haiinure o6nacTh onpemesenis H
ypaBHenuii:
a) 2 _ i n 20 — l;
NB—=x1 x--1 X1
2 1 4
6)2—,\:-:—5_——- 2,\:—\"-‘-;
B x x—5 x
! E "3y 2x—4
A S B 4 :
x—3 x4-1 P —=2r—3
8x 6 9 A
) x-+1 o x* - 3x--2 X2 '
¢) | _ 2¢x — 1 L 3 = 0;
2y —2 X2 x- 1 2% -|- 2
") 20241 _ A —18
2x—1 qyt —1

MHOJXECTBO  pellen il

3.36. Hailznte MHOMECTBO HCTHHHOCTH CAEAYIOIHX OMHNOMECTHBIX

.'lpe,’llll(ilTOB:
a) ¢ 4=0, X

6) v =x, X=N;

B) x=12x, X =1

r) x-4- 1 =2¢, X
x4 1=2¢ X
e) x| =[x+ 2],

= R; ) =D+ D=0X=2
3) k— (x4 1)=0, X =N;
n Jxt-+1=5 X =R,

=R, K) 73 |x] = 22—2!] =R;

= R_; A |x—=31=3, X =

X=R; M |20 —5|= X=R.

3.37. Onpeyedaiire MHOXKCCTBA 3Hauennil nmepemenHoli x, Ha Ko-
ropbix Apantple OpeaHKarbt HCTHHHDI

3y —2

x—4

15x —3 |

a
) r—3

15

x4 3

-9’
9

(%13

o)
) A2 —dx—95
2

x(5—x) @1

7

32

X - dx

g —12°
8 x

r
) x* — 16x - 6O

3 7

x—0 - x—10’

4 — 20x* —0.

1) % —1 ' 2y 1

3.38. Cywecrsyer an takoe 3mayenine , MpH KOTOPOM CYmMMA
paBia ux MpPOl3BEeACHHIO?

{—H {—
5— 3 4 -- 1

Jei

| —d4x®

Apo-

3.39. CyutecTsyer Jin Takoe 3iaueHie a, npH KOTOPOM CYMMa Aapo-

-7 2 6
7 i a -+ 6

«w a
Jei
da45 3a—1

paBua 1?
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§ 4. CHCTEMb! H COBOKYNHOCTH YPABHEHHH

Ipexuxar Bupa [ (v, y) = g (v, ¥) Ha3LIBAOT ypagHenlcs ¢ Joyats
nepesentstsy X H Y. JlioGas napa uncen <a, b), npu noicTaHobKe Ko-
TOpOii B 3TOT NpELHKAT TMOJAYYaeIcsi NCTHHHOE YHCJIOBOE PaBCHCTBO,
Ha3bIBAeTCsl peuleHues: 9TOF0 YpaBHEHHA, a MHOXKecTBO 7' BCeX TakIiX
nap — MAHOHECINGOM peleHll YpaBHeHNA.

OGhiyHO paccMaTplBAlOT KOHBIOHKUHIO YDaBHEHHH c ABYMS mepe-
MEHIIBIMI:

e y) =g (v )] AL (v y) =g (v, )
Ee HAa3bIBAIOT TakKkae cucmc,uof[ ypaouc/uu'l H 3amnucbIBaloT B Bilje:

{fl (,\', )’) = gl (":1 )’),
f‘.’ ("“‘v )') = g'.! (X, }’)- (1)

B cuny onpegenenns: KONBLIOHKIHH pelueHnen cucremn (1) apas-
eTcs JoGas napa yxcen {a, b), npn noAcranoske KOTOpoi B 00a ypas-
HElls CHCTEMBbI MOJYYaloTcsi ICTHHHBIE YHCAMOBblE paBencTBa. Muoxe-
CTBO BCeX TAaKHX Map ecThb NepeceueHie MHOXKECTBA pelleHiii mepBoro
ypaBHeHHs ¢ MHOXECTBOM peLieHiii BToporo ypasHenlist. JIn3LIOHKIHIO

i, y) =g (x5, )1V [f: (x,9) = g2 (v, ¥)]
HHoraa HasbiBaioT COGOI\'!/IIHOCIIZ()IO ypaa/iemui I 3alHCBLIBAIOT Tak:

-fl (x’ }') = gl (x’ }’),
| fo (%, y) = g2 (%, ). @
IMapa <a, b) sBasierca pewleHneM COBOKYMHOCTH (2), €C/aH XoTa
Obl OAHO M3 YpaBHEHII npH moicTaHoBKe 3Toil mapbl oOpatiaercsi B
HCTHHHOE YHCJIOBOE paBeHcTBo. MHOXeCTBO pelueriiii COBOKYNHOCTH (2)
ecTb oObefHHEHHe MHOKECTB peileHiii o6oOKX ypaBHeHnii,
ITpumep 1. Haiinem pewuenns cucrembl ypaBHetHii:
2x 4 3y = 3,
x— 2y =25,

Pemenne, Pewnum JaHHYIO CHCTCMY MCTOLOM aﬂreranquKoro

CROXKeHHA, YMHOKHM 00 yacTil BTOPOro ypabuenns Ha —2 I CAoHM
€ NEepBbIM YpaBHEHHEM CHCTEMb:

2¢ 4 3y =3
—2x 4 4y = —10
2x 4+ 3y — 2¢ + 4y = 3 — 10,

Iocsie npeoGpasoBaHus ypaBHeHHe NpHMET BUA: 7y = —7, OTKY-
Ja y = —1. IloactaBiB HailgenHoe 3nayenne y B Jio0oe H3 ypasHemiil
CHCTeMBI, OMpeAenHM 3HayeHie x. Ynoluee B3siTb BTOpOEe YypaBHeHHE
cHCTeMbl: ¥ — 2y = § mam x = 2y + 5, oTkyna

x=2:.(=1)+5=3.

CnenoBatenbHo, ypaBHEHIE HIMECT CMHHCTBElIHOe peluenie {3, —1),
T. e Xx=3, y=—I,
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ITpunMep 2. PelrnM COBOKYNHOCTL ypaBHEHIL:

4x = 8,
7x = x + 24.

Pewewnwe, Pewan neppoe ypaBHeHHE COBOKYMHOCTH, HAXOAHM
x = 2, pewas Bropoe, — X = 4. 3HaulT, pelIeHHeM COBOKYIIHOCTH
SIBJISIETCA MHOXeCTBO {2; 4}.

3.40. Hanbl ABa ypaBHEHHs1 € ABYMsSl NepeMeHHBIMH X 4 y =9
H x — y = 1, Halinute napy uncen, xotopas: a) apasiercs pelueHnenm
NepBoro ypaBHeHHsl, HO He sIBJsIETCs pellellieM BTOporo; G) aBasercs:
pelueliiieM BTOPOTO YpPaBHEHHS, HO He SBJAETCS1 peLlenieM UepBoro;
B) SIB/ISIETCS pelUeHHEM I MepBoro ypaBHEeHIs, Il BTOPOTo; T') He SIBJSA-
eTCsl pellleHHeM HHM NEpPBOTO YpaBHEHHs, HH BTOPOTO.

3.41. BuisicHHTe, paBHOCHJLHBI JIH HAa MHOX(ECTBE JEHCTBHTENbHLIX
qiCeI CJEAYIOLie CHCTeMbl ypaBHeHHi:

a) {x—y=2, {x—y_2= ,
3x—2y=9 u 3x—2y—9=0;
" == i—l:

6) "\'—"y 2: !2 5 l,
3 —2y=9 H l3x—2y=9;

D5 2 (4 1) —y) =20+ 1),
|1 3x — 2y =9 H 3x—2y=09;

N (x—y=2 {(x—l)(x——y)=2(x—l),
3x—2y=9 H 3x—2y=0.

3.42. Tlyrem noaGopa HaitfuTe HECKOJNBKO pelleHHH KaXAoro Ha
ypaBHenu#i: a) x — y = 5; 06) y = 3x; B) 3x — 2y = 16. M3o6pasnre
rpajuueckn MHOXeCTBa pelleHiil ypaBHeHHH.

3.43. Pasuoctb ABYX unces paBHa 10. Hafizute ati uncna, Ckosb-
Ko pelueHHii HMeeT 3afaua? MoxXHo JH CKasatb, 4To Jiofble ABa ulc/a
OyayT pellenHeM 3TOH 3ajaun?

3.44. Tlpu xakom 3HayeHHH a CHCTeMa ypaBHEHHH

x4+ ay =
X—y=3

a) uMeer OecKOHeYHOEe MHOXKeCTBO pelleHuii; 0) He IIMeeT pellieHHit?

3.45. Onpenenite MHOXECTBO pellieHHil CHCTEM (KOHDIOHKLMIL)
Yy paBHeHHH:

a)[3v+y 2, R [x*—y =38,
6x + 2y = 3; \y+ 5=1;
0) [2x + 3y = 5, e) (x*+4 2y =10,
x—2=y, xX—y=-—;
B){—r-—y 5, )K)ley=12,
x+ y=25 13.‘+2y=l2;
r) (28" —y = =2, 3) (y=x*—1,
3+ y=1; ly =%+ 2¢— 1,
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3.46*. Haiture MHOXecTBO 3navennit y € R, nas KQTOPBIX HCTHH-
ubl npeaukatui (rae x € R):

a) Ix) ¥4y =1 B) (Vx) 2v + 2y = I;
6) @x) xy =15 r) (Vx) xy =0.

§ 5. 3AAAYH HA COCTABJIEHHE YPABHEHWH

M pnnmep I Paccrosume mexay ropopami A 1 B pasuo 120 .
W3 ropojsa A sropon B sbiwen aBroGyc, a uepes 15 mumn — nerxosas
Mauliia, CKopocrh Kotopoil Oosbliie ckopocTn aBrobyca Ha 12 xafu.
JlerkoBas Maltuila npuina B ropoi B mna 5 mun panbuie, HeM TyAa
upuGul1 astoGyc. Haifinem ckopoctit aBTofyca H JIGTKOBOH MalIHHbL.

Pewenue 1, OGosnaynm uyepes x #a/4 CxopocTL aBtolyca.
Toraa CKopoCTb Jerkosoil Mawuubl (X -+ 12) xat/u. ABToGyc npoiuer

- 120
120 1o 32 2 %, a NerKoBas MalHHa — 3a RT «. Ho sierkoBasn mauuia
X x+4-12
1
naxomutes B oyt na (15 4 S) mun = — « Menblne, ueM aBTOOYyC,

[103TOMY MOXKHO 3anHucarhb:
120 120 1

X x--12 3
2. Pewnaem ypasuenne. Haxoaum o6nacte onpefenenns: x = 0,

x 7%= —12. OGwui 3namenarean: 3x (x 4 12). Ilpuxoanm K ypas-
HEHHIO

120 - 3 (x4 12) — 120 - 3x = x (x4 12).
[Mocsne npeoGpasoBaniisl NOJYUIM:
¥ —12x — 36 - 120 = 0.

Kopun nanroro ypasnenus: ¥y, = 60, x, = —72.
3. ITpoBepka. Kopeubx, = —72 ycJ0B1I0 3a5aull He YAOBJETBO-
psier, TaKk KaK CKOpoCTb aBTo0yca He Mod¢<eT ObiTb OTpHLATeNbHOIi:
Ilyctb cxopocth aBToGyca 60 xatfu. Toraa ckopocTb JETKOBOH Ma-
wiibl 60 4+ 12 = 72 xafu. Arobyc Obtn B nyrtH 120: 60 = 2 ¢,

2
a jerkoBas Mawnna: 120 : 72 = 1 e Apro6yc 6ul1 B nyru Gosblile,

1
yen JIerKoBsas MaluMya, Ha (2— l-g) u = 20 Mun, 4TO COOTBEICIBYET

YCNOBIiIO 33JauH.

O 1 BerT. Ckopocth aBroGyca 60 xat/u. CKOPOCTD JIETKOBOH MalliH-
bt 72 Katfu.

ITpumep 2. Ipn cosmectHoil paGoTe ABYX TPaKTOPOB pPasnny-
HOi MOLIHOCTH KOJIXO3HOe noJsie Gbl10 Becnaxano 3a 8 pued. Ecan Gvl ¥/,
noJas BCnaxatb OAHIIM TPAaKTOpOM, a /,— JAPYriiM TPaxKTOpOM, TO
pabora Oblia Obl BbiNoJiHeHa 3a 16 uueil. 3a ckoLKo nHeli MOXHO Obl-
JIO BCnaxaTh BCe noJie KaXJAbIM TPaKTOPOM B OTAEJIbLHOCTH?
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Peuwenmne. 1. O6o3nayum oGeeM Beeil padorsl uepes 1, a uncao
Aiteil, neoGXoANMOe NepBOMY TPAKTOPY AJIS BLIMOJIHCHHSI Beeil paGoTwl,
uepe3 x. Tora nepBulil TpaKToOp 3a OAHH JleHb MOXeT Benaxarh !/, yacrs
nonst. OGa TpakTopa 3a OLIN Lelib BCMAXHBAIOT '/, wacTb noas. Cue-
AOBaTenbHO, BTOPOIl TPAKTOP 3a OAII A€HL BCOALICT

| | x—38

—_ —_ = 4aCThb IMOJI.

8 X 8x

UroGLl Becmaxath ¥/, nojs, MEpBOMY TPaKTOpPy HYMHKHO

2 1 2 .
—  — = — JlIcH
3 X 3 ’

a BTOPOMY TPaKTOpy, uTOOBI BCmaxarb 1/; moassi, HyKHO

1  x—8 8x .
- = Aueit.
3 8x 3(x—8)
A Tak Kax B 3ajnaue cKasauo, 4ro, paboTas TakuM o0pas’on, TPaKTOPE!
BCMaIlyT roJsie 3a 16 fiHeil, To 1iMeeM ypaBiHeHHe:
2, 8x
=4 ——— =16
3 3(x—8)
2. Peumnm ypasuenne. OGnacTe ompefesents x 7= 8. Coxparns
ofe yacTil ypaBHeHHs Ha 2, mojyvaem:
dx

3 + 3 (x—8) =38

[Tocne npeoGpasoBaniisi HMeEM:
¥t — 28v 4 192 = 0,

Kopnu xauHoro ypaeHenus: x = 16, x = 12,
3. MpoBepka. Ilyctb nepBuii TPaKTOp MOXKeT BcraXaTbh Bce
mone 3a 16 nueit. Torna sa ouH eHb ol MOXeT Bcnaxarth !/, wacTb
1 1
nossi. BTopoil TpakTop 3a OAllH Aellb MOMKET BClaxaThb T
yacth nossi. CaegoBaTenbHo, OH BenaleT Bce noJse 3a 16 aweii.
Buaun, yro X = 16 ycJOBHIO 3afayll He YAOBJIETBODSIET, TaKk Kak
TPAKTOPBI MO YCJOBINO AO/KHbI HMETh PA3NYHYIO MOMHOCTD.
Mpopepum BrOpOit KOpenb ¥ = 12. Ecan nepBHlii TpaxTop Bce none

Benailer 3a 12 aueii, To 3a oI JeHb OH Benaller m 4acTh MoJist; BTO-

" 1 1
POl TPAKTOP 32 OAHN AGHD BCMAMIET — —— — ==~ 4aCTb MO Cne-

JOBATENbHO, BCE MOJe BTOPOH TPaKTOp MOXET BCMaxarb 3a 24 aus.
Q

TlepBEIii TpakTOp BCRAllET */; 4acTH 1OAs 3a —;- T = 8 jueii, a
1

1 "
T 8 nnedi. Bce mose ofa TpaxTopa
BenawyT 3a 8 4 8 = 16 aneit, uto yAOB/AETBOPSET YCJOBIIO 3ajlaull.
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Ot BeT. Ilepuiii TpakTOp MOXET BCraXaTb Bece MoJe 3a 12 nued,
a BTOpoii — 3a 24 mus.

3.47. Dpuraja posmkna Oblla BHIMOJHATE 3aKa3 3a 12 nneli, Esxe-
AHEeBHO mepesbinoanns Hopmy Ha 25%, Gpurana 3a 10 aueit paGoTh ne
TOJIBKO BBIMOJIHILIA 3aKa3, HO ellle H3rOoTOBHJIA CBEPX HOPMBI 42 neTaH.
CkoJabKO aeTaneil B NeHb H3roTOBRJAJNa Opurana?

3.48. Or npucraun A oTolles KaTep NO HAaNpaBJEHHIO K MpHCTa-
un B. Uepes 40 sun nocsie a10r0 OT TOII XK€ npHCTani A oTolla MOTop-
Has JolKa, CKOPOCTb KOTOPOi Ha 6 xa/t CoJsblle CKOPOCTH KaTepa.
K npucrann B Motophas Joaka nozoiia Ha 10 aun nosxe, uen xarep.
Paccrosinne mexxay npucranamu pasHo 90 xa. Haiinure cxopocts
KaTepa H CKOPOCTh MOTOpROIl JIOAKH.

3.49. Paccrosiuie Mexay HaceJeHHBIMH nyHkTamn A n B pasio
14 xu. [pa meiuexoia BGILIN OXHOBPEMEHHO HABCTPedy APYr APYry.
Ilocsie BeTpeun ORHH H3 HIX NPOLUE] OCTaTOK NyTH 32 2 ¢ 40 mun, a
Bropoit — 3a 1,5 4, Hafinure ckopocTh Ka)aoro newexopa.

~3.50. _Brimosenne sananns Obio nopyueno ABym Gpurazam. Iloc-
Jie TOro Kak mepsas Opuraia npopaCorana 2 aus, K paGoTe NpHCTy-

3
fH.Ja BTopas Opnrazia, u uepes 17{ JHs1 OHH BMECTe BLINOMHH,II 3ajaHlie,

3a cxoJbKO HHel 3To 3ajanne mMorsa Obl BHIMOMHNTL Kaxcaasn Gpurana,
paboTasi OTAENbHO, €CJAH nepBod notpebyercss Ads 3TOro Ha 2 AHA
MeHblue?

3.51. Typucr, nponsiblB no TeYeHHIO pekH Ha mioTy 12 ki, Bos-
Bpatjcsi o0paTHO Ha JIOJKe, CKOPOCTh KOTOpOH B cTosiuedl Boge
5 katf/u. Haliznte cKopocTb TeueHIisl peKl, eCJaH H3BEeCTHO, 4YTO Ha BCe
nyrellecTBie Typuer sarpatHa 10 «.

3.52. JlaunuK, npoiiis nepsblii yac co cKopocTbio 3,5 kit/4, pac-
CylITaj, Y410, ABNrafch ¢ TaKOH CKODOCTbIO, OH OMO3JAET HA MOesJ] Ha
1 4. TlosToMy ocTaBuniicsi MyTb OH Npoules CO CKOPOCTBIO B Kat/u u
npHues Ha ctanuHio 3a 30 mun No otxona noesfa. Onpenennre, Kaxoil
NyTb A0/KeH Obl MPOKTH Aa4HHK.

3.53.. Onua macrepckas no/mxkHa cwnth 810 KocTiomoB, Apyras 3a
sToT Xe cpok — 900 xoctiomos. IlepBasi 3aKkoHuMJIa BBHIMOJIHEHHE 3a-
Ka3a 3a 3 IHA JI0 CpoKa, a BTopas — 3a 6 Ane# jo cpoxa. [To cKosibKy
KOCTIOMOB B [IeHb LUNJIa KaXXAasi MacTepcKas, ecjii BTopasi luH/a B JeHb
Ha 4 KoctioMa GoJiblue nepBoii?

3.54. Paccrosinite Mexxny ropogamu A u B pasuo 150 «a. W3 ro-
pona A B ropoa B oTnpaB/sIOTCS ONHOBPEMEGHHO JZiBa aBTOMOGILIS.
Tlepsriii nesaer B yac Ha 10 xa Gosblie BTOPOro H NpHOBIBaeT B ropon
B na 30 mun panpiue Broporo. OnpeneniTe CKOPOCTb KaXXAOT0 aBTOMO-
Ouas.

3.55. C npyx cranuuii A 1 B, naxozsuxcsa Apyr oT Apyra Ha pac-
crosinun 400 rcx, HaBcTpeuy OOHH APYTOMY HAYT ABa noesia. Ecau Owl
noesJ, co CTaHiMu A puitues Ha 1 ¢ paHblue APyroro, To BCTpeya HX MpO-
u3ouia 6bl Ha cepennne NyTH. Ecan Obl OHH BHILLVIH OAHOBPEMEHHO, TO
yepe3 4 « paccTosiHHe MeXay HHMH Gbiio Obl paBHO 40 xat, Onpeneanre
CKOPOCTH NOE3NOB.
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3.56. B Oacceiin nponenenbt 2 TpyOrt. [epeoit TpyGoit on Hamosus-
ercst na 12 4 cropee, vent sropoii. Ilocse Toro xax nepsasi TpyGa neii-
crpoBana 10 «, ee 3axpLuiIL 11 OTKPBIIH BTOPYIO, KOTOPAst HarnoaHHJa
ocraiblylo yacTb Gacceiiia 3a 16 «. 3a cxobKO 4acoB Kakiast TpyOa,
JeficTRY' sl OTAeAbHO, MOXKET HAnOAHHTL nycTtoii Gacceiin?

73.57 Dpurana crpourteneit ofssanack cRaThb B 3KCNAYaTalHIO
oOPere1a 4 qHs ObicTpee, uenm Apyras Opurana, paGoTaloulas Ha TakoM
se ol0bekTe. 3a CKOMBLKO juieil MoXeT Kaxaas Opurafa NocTpoHTE
00DbeKT, ecaH, pafoTas A0 3TOTO COBMECTHO, 32 24 Auf ONIl NOCTPOMJIN
5 Takux o0beKToB?

3.58. s nepeeoskn 180 TypuctoB Obi10 3aKasalo HECKOALKO
apro0ycos. Ho Tak xak x nasuaucnnony cpory 2 aBroGyca ne npnoui-
JIH, a TYPHCTOB mphexano na 8 venopex OoJibile, UM 0XKIAAI0CH, TO
B KaykjloM aBrofyce pasmectusioch Ha 17 yesnopek Goabiiie, uem mnpei-
nosaarajoch. CKOJNLKO TYPICTOB €Xalo B KaMAoM aBToGyce?

3.59. U3 crapunuofi xuraiickoii apidmernkr Kun-Yaur. B kaer-
KY TOCaXKCHbI KPOJNKI H (pasansl. ¥ JKHBOTHLIX BMecTe 35 roJson 11 94
nori. CroibKo OLWIO KPOJHKOB H CKOJBKO (pa3aHoB?

3.60. 113 cCopuuxa, npunucuiaemoro Aakynuny. CoGaka ronnres
3a safiuem. 3aau pnepedn coGaxit Ha 150 dyToB. 3asu nenaer npebiok
B 7 ¢yTOB, B TO BpeMs Kak cobaka npbiraer Ha 9 ¢pytos. Uepes ckoabko
NpEDKKOR cobaka JOTOHIT 3aiiua?

3.61. DanOyk uicotoit B 10 (yToB mepenomsen Ha Hexotopoii
BBICOTE; KOHEL €ro Kacaercst 3eMan Ha pacctosinil 3 (pyToB OT oCHOBa-
nns GamOyka. Ha kaxoil BoicoTe mepesnommen GamOyk?

3.62. 3 rpeueckix smurpamm, coGpannsix Maxcnmon Tlianyaom
(oxono 1300 r.). Yernipe onrana pano. OOCwupuslii faH Bogoem. 3a
CYTKH nepBblii (oHTan 40 KpaeB ero HanoawHser. Ba aus # aBe Houu
BTOPOit HAA 3THM jIOJKeH pafoTaThb, TpeTiii BTpoe, 4yeM NepBhiii, caa-
Geii. B uerBepo cyTok mocmeanuii 3a HuMI enBa nocnesaeT. Orpers
MHe, CKopo JiH OYyZeT oH MOJOoH, €CJNH cpa3y BCE NX OTKPHITH?

3.63. Ilndarop na sonpoc [losikapna o uncjae YUeHHKOB OTBe-
THA TakK:

«Mx mosoBiia ce0si nocBsallaeT NMpeKkpacHoil Hayke

I martemartuky 3siech nusyvaer. Ilpuponnl OeccmepTioil

Yersepth nosnaiiblo ceGs oriaer. HacTbh Xe cenbMas B MOAYAHBH

Bpems npopoaur, otnapwil ceGs pasibliiiennas, Tpu xeswl

EcTb elte B IoMe MOeM; cpelb HIIX Bcex Myapee Teano».

Ckonbko yuennkoB Oblio y ITndgaropa?

3.64. M3 «Apudmeruxi» Jykn Tlaunono (1494 r.). Ha sepxymxe
nepepa, Bbicotoro B 60 nokTeil, CHANT MbIb, a BIN3Y CHJAUT KOILIKA,
Murme Kaxcupll fenb cryckaercst Ha '/, OKTS, a HOYBIO MOAHIIMAETCS
BHOBL 112 1/ nokTa. Kowka Bresaer xamaplii feHb Ha JOKOTb, a Kax-
AY10 HOUb CTycKaercst na !/, soxta. HepeBo exenleBHO BLpacTaeT Ha
1/, IOKTS I KQXKAYIO HOYDL yKopaunpaercsl na /g noxrs. Korza pocrir-
HET MLILIDL KOWIKa H Kakoil BBICOTLI CTaHET AEPEBO 3a 3TO BPCMA?

3.65. Crapeiit apaG nmen Tpex coioBeit 11 Baajtea 17 sepOaionanii.
¥YMupasi, o 3aBellla]l MIafILeMy Cbllly NOJNOBHHY, CpEAHeMY /3 yacTh i,

69



HaKoHetl, ctapuiemy !/, wacte cpoero iimymiectsa. Koraa orer ysep H
JeTil CTaM ACANThL HacaejCTBO, TO HHKAK HE MOMJIM 3TOro ¢lesarh.
Haxonen o;unt H3 HIX DPELIOAKILT: NOIACM K COCeNly 1 saiiMeM Yy nero
pepGaioga, Torsla vy nac Gyaer 18 Beps.10)108; MepBEI NOAYHIT HOJO-
puuy, T.e. 9 sep011010B, BTOpOii 1 /4, T.€. 6 BepOiio/10B, a TpeThii 1/, yactn,
T. e. 2 BepGmoza. Takiuy oGpasoM, ocratietes odiiH Bep6:Iol, KoTopwlil
MBI 1T oTAa[HM Ha3ay coceny. IlpaBuabno A pasiesngan HacaejICTBo?

3.66. M3 «Kypca wuncroit martemaruxi» Eduma Boilitsxosexoro.
HexTo mamsin cayry Ha rox ¢ ycjaonneM jpath emy 42 pyOas na mapy
NAaThsl; 1O CJYra, NMPOXKIB 7 MeCsieB, CAYXHTb COAbIIe He 3axoTelt
11 N0 PacyeTy MOMYYILT OT Xo3sina Tobko 5 py0. 60 Kom. 1a napy naia-
Tbsi._CnpaiinBaercs UeHa naatha.

@ 3anaua Hulotona. Tpada na BceM /YTy pacTeT 0/111iaKOBO
rycro M GbicTpo. MssectHo, uro 70 xopoB moenn Obl ee 3a 24 nns, a
30 ropos — 3a 60 amneit. CroabKko KopoB noesn Obl BCio Tpapy 3a 96
aueit?

3.68. 3amaua ditnepa. Pcunis pce cBoll cOepeiKkens noflenTb
TIOPOBITY MeNKAY BCeMI! CBOIMI CLIHOBLSIMI, HEKTO COCTABIL TaKoe 3a-
petaiire: «Crapwinit 13 Moux cbiuoneit 1o17xeH noayunte 1000 pyG. u
1/ octarka, caeaylowuisi — 2000 pyG. u !/, noBoro ocraTka, TpeTii
cblit — 3000 pyG. n !'/g wacth Tpernero ocraTka i T. 4. Onpezedire
YHCJIO CHIHOBel! 11 pa3mep 3aBelianioro cepexcernss,

3.69. 3ajaunr u3 «Apudmernxin» JI. H. Toncroro. Ilate OpaThes
pasflesnall nocse OTila HACACHCTBO noposuy. B macnenctse Gbljio
Tpir foMa. Tpii loMa nen3s GulfI0 fedith, X B3saIl crapiune Tpi Gpara.
A MeHbWHN 32 TO BbLACTHAN Aenbri. Kamaulil 13 uix sanaatiga no
800 py6. Maamumnat. Menpuliie pasieqinIn 9T GBI MeXAY coGoil, 11
TOrfia y Beex Opathen cTalo noposHy. Muoro au crommn noma?

3.70. Haa Goukoil npujeraust 2 TpyGh, 13 o6elx TeyeT BOAA B
Gouky. M3 oguoit TpyGul Boa Hanoaunt Gouxy B 24 mun, H3 apyroii —
B 15 mun, Ecrob ewe B Gouxe jibtpa; 13 JbIPb! BBITEUET BCS BOAA H3 GOUKH
B 2 «. Hanosnutest an Goyka 11 ckopo Jili, ec/il YCTHTL BOAY H3 o0enx
TpyO H BoJa Oy/€T Teub B AbIpY?

§ 6. PEWMEHHE HEPABEHCTB

[Mpeaukarst  bijga  f(x) <g(x), [ <gE), [E)>g@),
f(x) 2> g (x) 1 T. 1. HA3BIBAIOTCST HEPRBEHCMEANIL € OOHOLL NePerCHHOL,
MHoykecTBa JICTHHHOCTII 3THX MPEAHKATOR Ha3bIBAIOTCS MHONCLLMOAMIL
petierutl  HepaseHcIneq.

Hepasencrso f (x) < g (v) aBasercs NuU3bIOHKIIEH IepaBeHcTBa
[ (x) < g (x)nypaBuenna f (x) = g (x). A nepasenctsof; (v) < g (v) <
< fo (x) — xonwionkieil nepaseuers f; (v) < g (x) n g () <[y (v).

IlBa nepapencTBa ¢ 0fHOI NepeMEHIION 11a3bIBAIOTCS PAGHOCU.16HOLI L
na suoocecmee M, echn MHOXKeCTBA HX pelleHHH, NpHHaLAeXalixX
MHOXecTBY M, coBnagaior.
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CBoiicTBa paBHOCHJILHLIX HEPABEHCTB

Ti. Ecau  F (x) 6ciody onpedeneno na M, mo nepasencmoa
fr)<gx) u F)+ F @) <F )+ g () pasnocuseror nHa sno-
acecrnee M.

T,. Ecau F (x) >0 0Oan 6cex x €M, mo wepasencmen
fR<g) u FE)f(x) <F(x)g () pasrocuronsr na  muo-
aicecmee M.

Ts. Ecau F(x) <O 0Oan acex x €M, mo wuepasencmon
fx)<g(x) m F [ >FKx) g pasiocusoner na mno-
aicecnee M. .

[Tpuwmep l. Ykawem 'MHONECTBO, Ha KOTOPOM paBHOCHJIbHbI
C/lenyloliHe HepaBenCTBa:

x*—1 " Y
=1 %2 - 3):
a) x2+3>2 nox > 2(x* 4 3)
x—1 V. , D)
6) x+2<3 n (x—1)<3x-+2).

Pewenwne a) Bropoe nepasenctso mnosyuaercs Hs nepporo
nyTeM yMHOXeHHsI 00eHX ero yacrell Ha pblpaxceHHe F (x) = x? 4 3,
Tak rak x* 4- 3 > 0 npn Bcex ACHCTBUTENLHLIX 3HAYEHHSNX X, TO HaH-
HBle HepaBelcTBa PaBHOCHJLHB! (10 T,) Ha MHOXECTBe HelicTBHTeNbHbIX
ypcen.

6) Hailzem oGnacTb omnpegesneHiin HepaBeHCTBa :—_l_-; < 3. Ono
ONpenesieHo, €Cai 3laMeHaTeb OTJHYEN OT nyas: X -4 25 0 wuan
x 7= -2,

Buipaxenne F (x) = x 4 2 ne coxpausier cBoli 3HaK Ha MHoO¥e-
CTBe Ilel"lCTBHTeJ]belX YHCEa, NMOSTOMY Ha MHOXKECTBE AEﬁCTBHTeﬂbllHX
uiices OHH He GyAYT pPaBHOCHJBIILIMH.

Opmako 3TH HepaBelCTBAa PaBHOCH/bHEI Ha MHOXECTBE, T[le
F(x)=x42>0,1.e.npux > —2, Tax KaK npH yMHOXEHHH Ha
F (x) = x 4+ 2 suax inepaBeHCTBa HE H3MEHHTC,

Ilpumep 2, Pewnm HepaBeHCTBO:

X 3x
XN— = — 412,
v 4 = 2 1

Pewewnue. Halinem naumenblunit oGlmit 3HaMeHaTeNb #H yMHO-
JKHM Ha pero ofe uact HepaBeHcTsa. [lonyunm: 4x — x > 6x - 48.

Ilepenecen Bce unenbl ¢ nepemMenHoil X B JEBYIO YacTh H NIPHBEAEM
nofoOHeie 4neHb: 3x — 6x > 48;

— 3x > 48. Paspenum oGe wacth Ha —3. Tax

Kak —3 < 0, T0 npu meseHIH NOMeHAeM 3HaK HepaBeHCTBa: ¥ < —16.
OTMeTHM MHOXKECTBO pelleHHH Ha uncjoBol ocH (pHc. 15).

OtrBer. x <—186.

IIpumep 3. Pewnm nepasencrso or-
HOCHTEJILHO NepeMeHHo# X: JapyA x

bx — 1 > x4 4b. Puc, 15
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Pememnne TlpeoGpasyem HEpaBeNCTBO K BHAY:
bx —x >40-+ lunu (b— 1) x>4b+4+ 1.
Boamoxubl cnenyoimue cayJdan:
1) b—1>0, 1. e. b>1, Toraa x>ﬁ—+—l‘
464 1

2)b—1<0, 1 e b<I, TOraa X< o=

TaK KaK NpH gejeddd ofellX vacreil HepaBelCTBa Ha OTpHIATENbHOE
YHCJIO 3HAK HEPaBEHCTBA (I3MEHfETCA Ha MPOTHBOMONOKHbI;
3 b—~1=0, 1. e. b = 1. Hepasencrso nmeer BHA:
O-x>4-14+1, wm 0-x>5,
JlaHHoe HepaBeHCTBO HE BHIMONHAETCA HH NPH KaKOM NCHCTBHTENHHOM
snaueHun x. CnefloBaTeqbHO, HEPABEHCTBO pCLIEHIl He HMCeT.

d4b L
Orper x>1)i-'-T], ecan b > 1;

< 4b—+ll, ecst <1,

HepaBeHCTBO He MMeeT pelueHHs, ecaH b = 1.
3.71. Maobpa3ute Ha YHCAOBOH OCH MHOMKECTBA TOUEK, KOOpAHHA-

TEl KOTOPBIX YAOBJETBOPSIOT CACAYIOWHM YCJIOBHSIM:

a) E = {x|x <3); K) E = {x]—38,2<x <3}

6) E = {x] p >—4-‘2-}- 3) E = {x|—10,3<x < —9,5);
B) E = {x| x > 4,5}; ny E={x|3,6 <x< 8

r) E= {x|x 3—} k) E= {x|—14 <x <2);

) E= {x|] -5 <x <0}; n) E = {x]-72<x» < —3,2}
e) E =:{x| —7 <x <—4—;-}; ME={x|-2<x<0).

3.72. 3anaiiTe HepaBeHCTBAMH MHOXECTBa, H300paKeHHBlE Ha YH-

cqosoit ocu (puc. 16).
3.73. Haiinure oOnactb AONYCTHMEIX 3HayeHHH [epeMEHION B
CREAYIOWHX BEIPaMEHHAX:

1 fx—1 x+2 3% 1
a) ——, 6 L; B) —— r u’.‘fi—l_
) YVx+4 ) x—3 ) Yox—3' ) pray

L m___, X 777/ 77 17 77771 77711777 777 77

a) ,6‘5 ) 3) "4 7
%W' UL g —
7] 5 15,2 X g) -17 -2
Ly NP 777/ 7777777 777777 R |
8) 2 & 194 57
Puc. 16
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3.74*. Onpegennte NCTHHHOCTB WIH JIOKHOCTH HMITHKAUHIY

a)-"-\0=>(a > 0)A(D > 0); r)ab>0=>%>0;

6) @>0AE0 >0)=2>0; a)%>%>o==a<b.
B 2>0=ab>0;
[¢]

3.75. [lpouuTaiiTe cienyiouliie BhICKa3bIBaHNA:

@ b>0=2@>0A0>0V@<0Ab<O);

6) @b <) = @>0A0<0)Viea<OADL>0)—
Il COCTABbTE BBICKA3BIBAIIISA, PABHOCIVILILIC CJEYIOUWHA:

B)—Z-}O; r)—Z—<0.

3.76. Pasnocuannnl A1 NaHnble HepaBeHCTBA Ha MHOXKecTBe nefi-
CTBITE/DIBIX YlCeA? Y KAXKHTE MHOKECTBA, HA KOTOPLIX OHH paBHO-
CHJBHEI:

A +3x—2>2 0 3 —4>0

0) 3¢ < 6x nox <2
B)-—-3L-|-l<0w n 3x—4 >0
r) 1_?’>O H x—3>0;

x4 1

) 2

11):'—‘T<] H 2x+2<y--5,
P ]

3.77. PavuocnabHbl 4 cJejlylolie HepaBencTsa: 1) Ha MuoxecTne
NefiCTBHTEILHLIX  uticen; 2) Ha MHOXECTBe HATyPaAbHBIX WIICEJ:

a) 2v(» 1) >3+ 1) n 2¢ >3

6) —=* 8 u 2>s8
x--4 x--4
—xt =1 —x*—1
. L ! . .
) (v—1) - i > ol 1 >0
1) WSS o w5 >r—3

X —

3.78. Pewnte mnepapeucTna, MHOMXCCTBO pelleHHi OTMeTbTe Ha
4yICJI0BOIT OCH:

a) 4—— >——--—(4\—3)

1,3—3x fx — 0,4 S — 8¢
g L3=3x 4 Sx—04 o 18—Br,
) 2 l 0,3 Y 1,2
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B) (ix — —2—) — (lv— 0,3) <58 —(%x + 0.6);

4 5 19
r) (0,4x — 2) — (1,5¢ + 1) > 3,6 4+ (—4¢ — 0,8);

LIV T Y £ S A 5.
n)(Q? 13) (34 3x><88—|x-|—l.

A 1 241 2
3.795 Ilpn Kaxknx 3mavennax x JapobH — npH-
R P ‘ ¢ P 3—ux a? - 2 xt 43 P
HHMAIOT NONOXKHTEIbLILIE 3HAYEHHA? OTpHUATEnbILe 3SHAaYeHHA?
3.80. Pewite HepaBeHCTBA OTHOCHTEALHO MEpeMEHHON X:

Adax+d>r—1 W3x+6<@+ Dx+ 3
6) 4mPx + 4n®x > 10; e) ax -+ 5 > 3x 4+ 12;

B) 2ax 4+ 3 > a--6x;  x) 2ot 3 > b

r) ax+3>2 7, g Lot od_

m m* m m*

§ 7. CHCTEMbI H COBOKYMHOCTH HEPABEHCTB

I[Tpunsep 1. Onpenesnnm MHOMXKECTBO HCTHHHOCTH IR CJIELYIOWHX
NpeaHKaToB:

A B+ 1N—9%—3>—-6F-+ 2 A[BEG+ 2 <7y —
—2 (x —8)];

6) (2x—3>x— 1]V [[dx+3>8—=x]

Pewenne., a)[5(x 4+ 1)— 9% — 3> =6 (v + 2)] A
ANBEB+ 2v) <7x—2(x—8)).

Haunnelii npennkar apjasetcs cHcTenoil HepaBeHcTB, Peiuenue ee —
riepeceyenHe MHOMKeCTB pelueniii xaxporo n3 HepapencTB. [lostomy
HalileM - MHOXKeCTBa pelueliil [epaBelcTs, a 3aTeM paccMOTPHM HX
nepeceyenne:

S5 1)—9%—3>—6(x+ 2),
{3 B 2v) <7x— 2 (x — 8).

Hpgoﬁpasyem KaxKfloe HepaBeHCTBO CHeTeMBl K Buay ax > b man

ax < b:
{5x+ 5—9¢ —3 > —bxr— 12,
94 6x <7x— 2¢+ 16
[—dx -+ 2 > —6x — 12,
19 4+ 6x < 5x - 16;
—4x 4 6 > —12— 2,
{Gx—Sx <16—09;

2% > —14,
{x <T7.
Pa3jienns nepBoe HepaBCHCTBO Ha MOMOXKHTENbHOE WHCJIO 2, mosy-
TaeM:
x> =17,
{x <7.
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HauepTiy uiicnonyro ock (puc. 17) 1n uso- SO/
i X

OpasuM Ha Heil MHOMeECTBA peuleHuil 3THX -7 7

nepaseucts. M3 pucyuxa suuuo, uro nepe-
CeyeliMeM  MIOZKECTB peuieHiil HepaBeHcTB Pue. 17
siBAseTcst npomexyTok J—7; 7[.
Orser. -7, T7[. 77 -
0) 2x—3>x—=1)V (dv+ 3>8—x). 1 2 X
MHozKecTBOM peulcHItfl TaKOro npeanKa- .
Puc, 18

Ta sBIsiercs o0belneine MHOXKeCT pelle-
mit BXOAAILIX B HEro HCPABEHCTB:

v —3>x—1,

v+ 3 >8—ux

[TpeoGpasyent Kaxpoe H3 HEPaBeHCTR:
2y —x >3—1, x> 2, w1 > 2,
4y 4- ¥ > 8 — 3; 5y > D, x> .

I3o6pasuy MuozectBo peulennii na unciaonoii ocu (pric. 18).
OO0BheHIeHHEN SIBASIETCS MHOMECTBO ToueKk X > 1,

Orpert. ]l oof.

MMpuwm e p 2. Pewny nepasencrsa:

-3
'1) Jx > l
3—2
6) v —3 > 2oy
- __l ._...___.;
T3 3
B) |[x—3|>5.
Pewenue a) :‘—_)3 > 1. Haiitem oGmacTh onpeaesenis:
I — ZX
3—2x%0, x# i) . [Nepenecen 1 B nesyio yactn: i\ _7'*— —1>0
4 —2x

IMpeobpasyem neByio HacTb:
Jx—3 1 Ty —3—3-- G\—G

3— 2 3—2v 53—
Torna HCPABCIICTBO [IPHMCT Bn'L'
—6
Ox ) - 0.
329

,ﬂdlllIOC HCpaBeHerso  pasuocinLHO repanelncrsy
(65 — 6) (3 — 2v) > 0

KOTOpoe MOAYMACTCS B PE3YJALTATC YMHOZKCHUNS YHCAIITEas 1T 3HaMe-
Harean na 3 — 2x 1 noc/deaylowero yarHodcenist ofenx uactell nepa-
BElCTBA 11a HeoTpluaTenbhoe unciao (3 — 2x)°. Pewnnm nepaBeHcTBo
6 (v — 1) (83— 2x) > 0 wmeroion uHTEpPBAIOB. YMHOKIM 0fe uvacTu
HepapelcerBa la —1 gns 10ro, 4rodbl Kos(pdiuuents! npn X Oblin
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nooxuTenbubl, Tak Kak —1 < 0, To 31aK He-

+ 2 ha PABEHCTBA H3MEHIITCSl HA NMPOTHBOMNOJOXKHbII1:
! 2 6(x—1)(2x—3) <O0.

Puc. 19 Haxmel BCe 3HauYeHHst X, NpH KOTOPLIX

JieBasi 4acThb oopamacrcn B 0, If OTMETHM IiX

3 .

Ha YHCNOBOIH OCH: X = |, x = X

OTH TOYKH pa3fielL BCIO YHCAOBYIO OCh Ha 3 HITEPBAJa, B KaXI0M
H3 KOTOPLIX MHOTOYJIeH, CTOsIILNIT B JIeBOI YacTH lICpaBClCTBa, COXpa-
Hsier cpoll 3HaK. Herpyauo yGepntoes, yto Kpupas 31aKoB HMeer Bi/L
(em. puc. 19).

BriGupaeM Hy»xHble naM nurepsaasi: 11;  1,5[.

Otser. ]J1; L1,5[.

Pewenne. OCBOGO}UL\ICS] OT 3HaMeHaTe s, NEPCHECEeN BCC UEHDI
B JieBYIO 4aCTb H IplBeiem noaoClble UneHLl, HO"I}”{HM 11epaselcTBo.

4 4 5x — 9 > 0.
IIpeoGpasyem JeBylo uwacrtb. Bocnosb3syemes (opnmyioit:
ax* +bx+c=a- (x —x) (v — x.),

rjge X; H X, — KOPHH KBaApaTHOIO TpEXuieHa.
Pewasi kBapparHoe ypaBaenue 4x® 4- 5y — 9 > 0, naxoxnm ero

1
KOpHH: X = |, x = »—2—1. Hepasencrio npuser sux:

4(x — 1)(.c + 2il) >0

PewipM ero ¢ noMolibio MeToga HHTEPBAJOB: OTMETHM Ha YIICJOBOI
ocu (puc. 20) xopHH KBaaApaTHOrO TpexuJeHa, IPoBeneM KpIIBYIO 3Ha-
KOB I BbIOepeM I1yXKIbie HHTepBanLl:

OrBeT ]—o0; ——Q%EU]I; oo [,

B) [x—3|>5.

Pewewune. [amioe nepaBeHcrso paBHOCHALIO AH3BIOHKUIH
CHCTEM HEpPaBEeHCTB:

xr—3>5Vxrx—3<-=f,

T.c.x >8V x < —2,

OrBeT. J—oo; —2[U1]8; oof.

3.81. Haiiaute MHOJKECTBO HCTHHHOCTH Ka:KIOfl H3 CJEGTYIOWHX

KOUBIOHKIHIT 11 A13'BIOHKLINT 11€epaBeHCTB:

™ /5 SO ANST A (x> —3);

- 0) x<— IOAKR<OAXRIA(x<I0)
NS B) (x > 0) A (& <7);
Puc. 20 ) (¢ >—=2) A <8 A <0)
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D ESHV >S5 x (x> 5% V (¢ < 12);
O (r<—B)V (x<2;  3) (r>—35) V (v <—8).

3.82. Uro nponsoiiier ¢ COBOKYMHOCTLIO (CHCTeMOil) iiepaBelcTs,
ecnn K ned noOaBHTb HEPABEHCTBO, He lMelollee pellens?
3.83. OnpeneniiTe MHOXKECTBO HCTHIHOCTH C/I€AYIOULIX NPEAIKATOB:

a) Bx—5>23 —4x) A (Tx+ 3 <9x — 1);
6) @x+ 1 >3x—4) v bx+ 3 > 8¢ -+ 21);
B) x —1>2r—3)V v +'5 > x-- 17);

r) Ox —2<L 2x+ 1) A x4+ 3 < 18x — 3).

3.84. Cnenylouste HepaBeHCTBa peLUNTE, [ICNOJL3YS  OMEpaLUlH
AH3DIOHKINIH H KOHDIOHKIUHH:

a) 4 x>0 D) W g

RO 0+x=

6)':+§<0; K) [ x] > 4
X—0

B) (x+ 1) (x—2) >0 3) v —3ILK T,

N x—1N)E+2) 2x+2 ") [2x - 3| > 1;

o 2=0S o g, x)‘;—"-l-2\<3.
x—2 3

3.83. Haiinnre oGnacTe fomycTuMmblX 3shadeniii nepemenuoil v B
CHENYIOWHX BLIPAKEHHAX:

)} ? N VeE—=9

+4
) -//‘ o . 1) V=,
l' T —3x -3
V5—10x 0 V=2 (x+ 1)
V&7 ' A4
3.86. Pewnre nepasencrsa:
X — xt—=17
a) —— > 0; e <0;
)x-'—-i)/ ).\’3—{-8\
A =20 xt—9 .
0) ST 50, w) ———1 <0
) Xt — 12 = ) X =3y — <
2 0 . —16
B) x* > 0; 3) ra—— < 0;
L .5 2 9y -l-
r) X "Gx ) >0; i) x.‘ 2v - 1 >0
X% — x*—2x -8
B—8 2—5x-h6
— >0 K ———— >0,
'u)xﬁ—-l/ ) X —2x--1 >



2mx + 743
3.87*. Tlpn kakix 3naueHnsx /m  ypaBieulie ———_—-'“""'2 Fom
= 5 — 2% 1MECT NOJIOMKHTENBHOE peLleHye?
g

; 2ax -+ 4 - 3a
3.88*, Ilpir Kakux 3iaueHNsaXx @ YpaBHEHle -2—1 = 5a — 2x

yeer pewenle x> 1?
3.89*, Ilpu Kaknx spaueHusax 7 ypapHeHue n(x —1) -3 =4 e-
eT peiuente x < 3?
-5 Sdax - 1

2a
3.90. Tlpu xaxux snaueHiaX a ypaBheHHe . , 1HNeeT
/|

OTpHIIATEIBHOE pelleHie?

3.91*%, Onpenenire, npi Kakix 3na4eHHAX @ MHOMECTBO pelleiiit
ypasuenna (¥ — 1) (@ — 2) = 1 Oyner saxaiouello B NPOMENKYTKe
ot | no 2.

3.92. Onpeaeante, npi KakUX sHaveHnsX nepeMeHuoil X jaulinie
npemiKaThl HCTHIMILL

a) WP —3x —2 <0 F).‘J(.v+5)<2(x?+2);
6) —25¢° + 10x — 1 C0;  n) | —dv +4¢* > 0.
B) 2 (x —2) > — T,



Fanasa 1V
COOTBETCTBHSA U OTHOLUEHHSI. KOMGBHUHATOPHKA
§ 1. AEKAPTOBO NMPOM3IBEAEHHE MHOECTB

[Tycrs gano mmowectno A. 3amich siaa
{ay, Ay, ..., Ay, ...y Q),

rae Aas seex £, 1 < b < i, nveen ay, € A, nassizaerest kopnescest .-
HbL 11, COCTABACHHBLIM 113 3aeMenton aioxkectsa A. Koprexa pamnig 2
1aspiBaloTest napasu, el 3 — mpoticase v . 1. Koprea aanin 0
Ha3LIBaeTCs1 nycntotar Kopmexcesr 11 oGosnavacrest ¢ ). dueMent «,
HasbBACTCA k-0 Kounouenmoi xopreka {ay, ., ..., «,). IlBa Koprema
(Qyy Qay ouny Quy 1 L0y, by, .o, by, nasLIBalOTCST pasustyti, el OHH
HMCIOT O1HAKOBYIO JLTIHIY, MPHUYEM JJsT BCEX £ X £-ble KOMIOHCHTLI
paBnbl (T. €. 1t = m 1 a, = b).

Alanoruyilo  ONpPenesIslioTesl  KOPTCKIL, COCTOSIULIE 113 3JeMCHTOB
pasanuubx muoxcects, Ilyern gaunt mnomecrsa Ay, A, ..., A, u
paccMaTPHBAIOT KOp1eKi (qQy, Q,, ..., @, >, TaKie, yro a, € A, 1 < k n.
MuoxecTBo BCexX TAKHX KopTexeil HashBAIOT JeKapnosoliL 1POUSEEOCH L.t
swoocecme Ay, A, ..., A, 1 obosuavaior A, X A, % ... X A,. Ha-
npumep, ectn A = {1, 2, 3} u B = {a, b}, 1o mmomecrso A X B
cocrout u3 nap: <1, a), <2, ay), (3, ay, {1, b, (2, b, (3, b).

Econt muoxkecrsa Ay, A, ..., A, Koneuus! 1t # (A) obosuauaer yric-
JIO 3/eMelToB MiloecTBa A, TO IIMCET MECTO paBeHCTBO:

n{d, X Ay X ... X A,) =n(A) - n(Ady) -+ ..» n(d,).

JekapToBo NpOI3BCIACHIIE MHOKeCTB e o01ajaeT cBoiicTBaMi
KOMMyTaTHBHOCTII 11 accounariuocti. [lo ompejenemio nodaraior
AX @ =g x A= . Cupape1BLL paBelcTBa:

aA) A X BNC=@AXxXByN A xC),
6) A xx (BYC =B U A xC)
B) A X (BN C) = (A x B\ (1 < C).

I3 pueynika 21 suano, uro xaxjiasi Touka mJIOCKOCTH ONMPCACISICTCS
CBOINMIT TPOEKILIIAMA [1a OCH KoOp/lHaT, T. ¢. napoit touex (M, N), ae-
JKauLlx 1ia ocsx. [Toatomy mAoCKOCTh SIBJASICTCS JI€KapTOBLIN MPOH3Be-
Jeniem JByX mpaselx anmnii. Ecanw A n B — 1Ba nojMHOMECTBa B
MHOXKECTBE TOUCK Ha npsmoil, To A X B — NOAMHOMXECTBO MHOKeCTBa
TOYEK TJIOCKOCTI,

ITpuwmep 1. Tailaem nexaproso nponspencniic AMIOMKeCTs:

A={ |1y nB={yl|l2y K6}
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P eciuenue Muoxectno cocmm‘ 3 ToueK, aGCILHCCHl KOTOPHIX
YZIOBJIETBOPAIOT HEPABEHCTBY 1 < x < 4, a opanHaThl — HepaBeHCTBY
2 Ly < 6. 10 npaAMOYroNbHIK I('LMN (pue. 22). Taknym oGpason,
NPSIMOYTOJIBHIK SIBASICTCA ACKAPTOBLIM NPOH3BEAEHHEM JABYX OTPE3KOB,

ITp uwsep 2. Haiizem nekapToBo npon3Be/ieHHe OTDE3Ka H OKPYK-
HOCTH.

Pewecunne Tak Kak oKpyXHOCTb PacroJioXKeHa Ha MJIOCKOCTH,
TO JJIsS1 TeOMeTpPIUecKoro H3o0paeHisi AeKapToBa Npoii3Be/leHisT Halo
1ICTIONb30BATL TPEXMepHoe mpocTpancTBo. Ilast 3T0r0 B Kaiuoil Touke
OKPYKHOCTI} BOCCTaBIM MePHeHAHKYaap K ee MNJOCKOCTH I OTJOXNKHM
1a Hem OTPe30K, KONTpYsHTHBI! AaHHOMY. [Tonyuny 4acTh moBepx-
HOCTH TPSIMOTO KpYroBOro WIVIHHApA, KOTOPAs i SIBASETCST HCKOMBIM
nekapToBEIM npon3pefenten. [lanpnep, Touka K 3anaercsi mapoii To-
uek <M, N>, rne M € [AB] u N—rtouka oxpy:xuoctu (puec. 23).

4.1, Cronbko GYKB B Cnobe «napannenorpa\m\)’-’ Ckosnbko pasany-
HLIX Gyxp? 3amuulire MiHOXKecTBo OYKB CJIOBa «NapaJenorpama». 3a-
nuiunTe Koptexk GYKB, BXOAAWNX B 3T0 cJoBo. Kakopa anina 3Toro
kopTexca? I(akie 13 €ro KOMMOHEHT OMIIHAKOBLI?

. Croapko wihp B 3anucH yiicna 178 8772 CkonbKo pasfHUHLIX
wip B 3amicn Toro ke yneaa? Kakosa amina xoprema <1,
7. 8, 8, 7, 7>? YRante BTOPYIO W UYETBEPTYIO KOMIIOHEHTHI 3TOrO
KOPTCXKa.

4,3. 3anuiunte Mi0XecTBo OYKB, BXOIAUWX B cj0BO «wiol». OG-
pasyiiTe BCeBO3MOXILIC KOPTeXH AMMHB 3 13 OykB, BXOASWHX B
970 CJOBO, Takle, 4TO HH oana OykBa He BCTPEYaeIcs B HUX
NBAMIbL.

4.4. Jauno mumoxectso {5, 2, 3}. 3anmumnte Bce ABY3nauHbIe ylcJa,
B l(OTOpblC BXOAAT 3TIL {UpPLL

4.5. 3anuwnTe BCC TPEX3HaUIHbIE 4IC/Aa, B KOTOPbLIE BXOAAT wiid-
pel 2, 3, 4. Ludpul 6 3anucn Moryr MOBTOPATHCS.

4, 6 3anuque Milo)KecTBa BceX Jpoleil, yHcanTeneM Kamioil us
KOTOPBLIX SIBJSIETCS YICAO 113 MHOXKECTBA A= {7, 8}, a suamenare-
Jiea — uiedao u3 muoxectsa B = {3, 4, 5}. Ckoabko nonyuiioch Ta-
Kix apodeii?

4.7. Nauel muoxectsa P = {1, 2, 3} u K = {m, n}. Haiigure
BCe 3JEMeNTH JAekapToBblX mpomnspenednit P X K n K X P

4.8. 3anmiunTte Bce ABY3HAUHBIE YHCAA, B KOTOPHIX YHCJO JCCATKOB
npmllan.n}cmur mioxectsy {5, 6, 2}, a uncio eNHHHL — MHOXECTBY
{0 6

[/
l{/'»- g 6 A
i ——-' .
7

| M7

Ji Jr.r/ M X
0| 1] X 07 4 x

Puc. 21 Puc. 22 Puc. 23
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Anu_ne-
genw | fin, | Bm.| cp. | Ym.| Mm.| CO. | Ben.
Pamunuu

7

, | Nempob %
v ‘ CMitpnol y %
R Hobuwab /// g 7
‘ Anexceel %

Puc. 24

N

4.9. CoctassTe MioxectBa A X B u B x A, ecan:
a) A=1{0, 1, 2}, B={l, 2, 3}

6) A={1}, B= {1, 2 3, 4,5}
B) A =0, B={l,2 3, 4}.

4.10. 3anmunte muokectsa (A X B) X Cu A x (B x C), ecan
A= {0, 1}, B = {1}, C= {2, 3}.

4.11. Hano muoxkeerso A = {a, b, ¢}. CocrasnTe AeKapToBO NPOH3-
segeniie A X A. CKOJIBKO 2/1eMEHTOB COJCRKIIT HTO MIOKECTBO?

4.12. T3 ungp 1, 2, 3, 4, 5 cocrasbTe Bce ABy3nayHble yiicja,
CKo/bKO ABY3HAUHDLIX YHCC MOXKIO COCTaBITh C TIOMOLLBLIO ITHX Hu(p?
CxoanKo cpenn HixX TakKiix, KOTOpble: a) HaulnaoTes uigpoit 2; 6) co-
JeprKat oMlllakoBble NP, B) OKamunpalorcs wugpoii 5?

4,13. CoctaBbTe BCe OTKPBITLIE 11 3aKpbITLIC CJIOIH 113 OYKB, BXOAS-
wHx B Muoxecrsa: A = {6, ¢, ¢, d}; B={a, o, u}. Otanvaiorca au
apyr ot xpyra muoxectsa A X B u B x A? Oranuaiores sn ount
YIICJIOM 3/1EMElTOR?

4.14. Ha pucynrke 24 nsoGpaxena talbniua AGXKYPCTB NO KOMHA-
te. Ckosabko aueit aexyput Ilerpos? Ausexcees? K10 Aexyput B BOC-
Kpecenbe?

4.15%, H3zoG6pasiiTe reoMeTpHUCCKIL JICKAPTOBO NPON3BCAcHe: a) oK-
pPY’KHOCTH H npsamoif; 6) Kpyra Il 0TpPe3Ka; B) TPEYTObIIIKA il OTPe3Ka;
T) oTpesKa i1 Jyya; A) OTpesKa Il NpaMoH.

4.16. TlpounocTpupyiiTe CMBICA CJICHYIOUIX panencm C NOMOLILLIO
onepattnil Hal KOHEUHBINI MHOXKECTBANII:

a) 3--8=8-3; n 12.-1=1.12= 132
6)7-656=5:1, e)7~[—0=0+7=7
B) 8- (2+3)=8-2+8-3;, x) @@—3)+7=@8-+7-38.

N (@2-3)-5=2 (@3- 5);

4.17. Ha pucynke 25 B npaMoyroJbloil clcteMe KoopAanuat 13o0-
pamennl Toukn A, B, C, D, E, K, F. I1asoBnte 1 sanuinTe napel um-
cesl, KOTOophle ABJSIOTCA KOOPAMHATAMII 9THX TOUYEK.
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4.18. TToctpoiite B NPSIMOYTOMb-
C 1 HOIl ClICTeMe KOOPAUHAT — TOUKH,
! P KOODJUIHATLI KOTOPBLIX €CTh Mapul
|
|
|
[}

v« 1 E ulices: (2, 2, (3, —7>,<—1;—, 3,
T TR (=2, =D, 5, 0, <0, 0.) Haszo-

|
: BITE KOOPAHHATLI TOYEK, CHMMET-
T PHYHLIX JAHHBIM  OTHOCHTENLHO:
Al a) oci OX; 6) ocn OY; B) nava-
T—=*F Jla KOODAIIar.
_ 4.19. TlaiiguTe nexapToBo npo-
Puc. 25 H3BCLEHIIe MHOMECTB:
={r|reN,3<xL7}n K={yly €N, 4y <9).
I/Iaoﬁpaame €ro 3/eMeHTb! TOUKAaMH B NPSIMOYTOJIBHOM CHCTEME Koop-
JHHAT. )
4.20. MsoGpasnte B mpsaMoOyroJbloil clCTeME KOOpPIHIIAT MHOKe-
ctBo X X X, ecait X = {x |x € R, —1 < » < 6}. MMpuuamienar au

3TOMY MHOXKECTBY napsi: (—3, 4), <2-‘])-, — ,%), €0, 0y, <0, — 3, (5, 5)?

4.21. IHaiiure fekapToBel MpoI3BeleHII MIOKECTB 1 H306pasi-
T€ HX 3JeMEHThl Ha KOOPAIIHATHOI MJOCKOCTH:

a) A={x|x €R, x >0}, B—{ylyERy<0

b
6) A={x|x€R, x=0}, B={y|y€R, y >0}
9 A= (o5 €Ry=2) B (15 €RJ;
DA={elr R I<r<, B oty CRO0<y <1,
HA={x]|x€R, —1<x<1},B={ly€R, 0<y <1}
e A=N, B=N;
X) A=12, B=1Z
3) A=R, B=R.

4.22. Bce seMenTsl eKapTOBA MpON3BeieHilss ABYX MHOXecTB X
u Y usoOpaxensl TOYKAMH B TPSIMOYTOJLUOH clicTeMe KoopaHuar
(puc. 26). 3anirwure MHOXecTBa X H Y.

4.23. HM3o0pasute B NpsaMOYToJbHOIT ClicTeMe KOOPAIIHAT MHOXKECTBO
P x B, ecan:

=2}, B={yly€R, =2y <3}

—2 a3, B={yly €N, y =2}

<2} B={yly€eR, 2y <3},
R, —2<x< 8} B={yly €N,y < 2).

Y 54y Y
% 7,

sy e
SN Y T4 7 % ’ X

b-b-ih-s -

0) 6) 2)

Puc. 26
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§ 2. KOMGHHATOPHKA

Ilpasuao cy bl Eeaw snoncecnon A u B une nepecexarom-
ca, npudes A codepycum m saestenmos, a B — n aaesenmos, mo uuc.ao
aaesMennos 6 ux ovvedunenute AYB pasno m - n—cysme 4ucaa
saemenmos 6 A u ¢ B.

Mpasuao neneunsa. Ecan snoncecnso A codepacunt m sae-
MCHMOB U pasdumo ua nenepecekaiowjuecs nodmnoneemea Ay, A,, ...,
A,., raycdoe u3 Komopurx codepaicum n aacsennog, mo k = 2. Muuam

n
cnoBaMil, 4HCO0 [0MUOXKECTB B 3TOM CJAYUAC PaBIO YICAY JCMEHTOB
B MIOKECTBe, HeMenIoMy Ha YIICA0 3MEMeNTOB B Ka)JIOM MOAMIOIKECTBE,

Mpasuno mpounasenenns. Eci snoncecmea Ay, A,,
vy A, KOHEWO 1 6 Ay codeprcumes ny gaemenmos, ..., 8 A, —n,
2CMEHINO0C, MO HUCAO KOPMEKcet QAUMOL 11, COCINABACHHLIN U3 MUY Je-
MEHINGG, PABHO NPOUICEDCHNIO WUCCA 1)y vy My, T € My = 1y = oiu v N,

Koprexn aanibl a1, cocrapielible U3 3AeMCITOB MHOXCCTBA A,
COAEPIHKALLEIO 1 JEMEITOB, 1a3bIBAIOTCS PASMCUCHUSINI ¢ HOBIMOPCH St

Mt 13 1 saeMenTor no m. lucjo Takix pasmeuweniii ofosnauaor Ay
Ouo noaculTbIBacTCa Mo (opmyde: )

T —
Ay =

Cean Gparb AnWbL pasmMeLleniist, e CoAepiKaullie NoBTopsIOoUHXCS
9/ICMCHTOB, 1O IIX YIICJO PaBHO:

/]::; =nn—1)-...- (n—m--1).

Passeuteriiist Ge3 noBTOpeHIl W3 71 3/eMCHTOB MO A OTJHHIYAIOTCS
APYE OT Jipyra Jilb nopALKOM saeMcntos. VFIX naselBalot nepecmarog-
rasu 13 1 osaementoB. Uncao nepecTaHoOBOK 13 1 9/JCMENTOB PaBHO
nl=1-2.,.,-n Takim obpason,

P, =ul

Cunraior, uto 1t =1, 0! = 1.

[oprexan ganiu nz, B KOTOPLIE BXOANT fy pas 3JEMCHT a,, M1, pa3
aleMeut a,, ..., My, pa3 snaeMenr a, (my - my, 4+ ... -k omy = m),
HA3GIBAIOT NEPLCHIANIOGRAMLL C NOBIIONCHIIAMIL COCTABA (1), May oo ., M),
Hx wuucno suipamaeres opay.aoii:

" My == ..o A=)l
Py, ty, oo, fi1y,) = m tm, !,

mdm e oo eyl
[Myers smoaectso A coiaepasnt n snemenros. [Hojnnmnokecersa B A,
COMAEPAAIIE /11 ICMCHTOB, HASLIBAIOTCS COMCINAHUAL U3 1L JICMell-
108 HO . Mx wicao pasno:
C — n! _nm—=N0...(n—m--1)
m! (n— m)! ml )

N

0 ) )
B wactiocri, C, = Cj; =1, flcuo, uto C,) = Cp~ ™. OGwee uiic/10 noi-
Mpozsecrs B A pasno 2%, Iloyromy
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ChA4-Ch oo - Chy v - C = 20,
Tpeyroannik

"
cs c} Cs
HAa3LIBACTCA /72[)0{/20/1()/1[1/\‘0.‘! Haw;(wz. Ho I(])a,‘l.‘d TpQ)’l‘OﬂbHHl(a CTORAT
eANHIIIBLI, a BCC oCTajblible Y/ IIO.'I)”I-’]IOTCYI {[o] (‘.'l(‘,’l)'l(llll(‘,\l)’ l'[[)a-
BllJ]y! Kazkaoe 13 HHX [)21[}110 CyM:\lQ lLByX quced, CrosiuiHx nal HHM
cJieBa H cnpaBa:

IIpusmep 1. Onpenenny, cKOALKHMI CIIOCOGAMI MOKIO BHIOPATD
IVIACHYIO (1 COTJIACHYIO OYKBbI 113 CI0BA «31a11@»? 4 H3 CJOBE KMIIKPOH»?

Pewenune. Bcaose «3aamey 3 cornacubie 11 3 riacubie GYKBHL,
IlosTomy no mpapisy npon3seiieHns BLIGOpD Mo)keT ObTL Nponspeien
3 -3 =09 cnocoGamil. A H3 caoBa «MHKPOH» BLIGOP MOXHO ClAenaTh
4+ 2 = 8 cnocodaxmi,

Hpuwnmep 2. ¥ Mawn seurst oary pasanuubx useroB. Ckolb-
KHMI crtoco0anil OHa MOMKeT BRIGpaTh 3 JIHTHl PA3HBIX LBETOB?

P e w e n ne. Tak xak nopsigox JeuT HEe HTPAET pPoJii, TO HaM HAJ0
BeiOpaTh 113 MHOIKECTBA, COACPIKALLErO 5 3MEMEHTOB, HO/IMHOIKECTBA,
collepakauiite o 3 snemenra, Htncesno Taknx nojimuouects pasuo C3 Ho
C} = 5-4.3

P 1.2.3

[MTpusep 3. Cxoabkumi crnocoGami MOXKHO NEPeCTaBiTb OyKBbI
B CJoBE «MaTeMaTliKa»?

Pewenne Barocaono Bxoaat aee GykBbl «i», TP OYKBbI «q»,
ABe OyKBBE ¢y 11 110 oJHOMY pa3y OyKBLI «e», «u», ex». Yncno nepecra-
1IOBOK paBHO: :

P@ 8 21,1, 1)

= 10. Jlenrol moxno BuiGparh NKecsiTbio crocoGani.,

10!

IR

I[Ipumep 4. CKoNbKo NOAMIIONKECTB IIMCCT MHozecTBO A =
= {1, 2, 3, 4, 5}

Peweune MHI0OKECTBO 13 12 3ACMCHTOB HMEET 2% MO/IMUIOMNKECTB.
3uaunt, A umeer 2° = 32 noanmoxecTsa.

Mpunsep 5 Cxoapkiumd cnocoGani MOMXIO pasiennts 8 pas-
JIHYHLIX TIPEAMETOB MENCLY HETBIPBMSI JIOLBMIIP

Pewenne 3auyMmepyeM npeamersl 1 NOCTABHM B COOTBETCTBHE
KaxIoMy NPEUMETY HOMEp MOJNy4HBLUETO ero uejoseka. [losyunn xop-
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Tex ATHIL 8, KaXk1asn KOMIOHeNTa KOTOpOTo Mo-
YKET npuunmMarn 4 3uavenus. Koanvuecrso Takix OOOIO(OOIOO
xoprexseii pashuc 4* = 65 536.

[Ipunep 6. CroabKini cnocoGastn MoxK-
HO pa3ieiith 8 OANNAKOBBHIX NPEIMETOB MENAY
YCTLIPBMS JI0LLALI?

Pewenne JoGasum Kk 8 npeineran 3 odiiHaKOBLIE NEPETOPOAKH
Il PAacCMOTPHM BCEBO3MOMCHLIC TEPCeCTAHOBKI C [OBTOPEHHSMH 13 8
npeiMeToB 11 3 neperopoiok. Ume/do Taxiix nepecranoBoX paBHO:

. L1 11-10-9 .o
P8, 3) = I == 165,

Pise. 27

Kaxnoil Takoit mnepecraHoBke cooTBeTcTsyer cBoli crnocol paspena
(puc. 27).

4.24. CkOALKIAMI CNOCOGAMH MOZHO O0NTL 6 pasmiluibIY CTYJbEB,
ecar umelorest 12 copros obnpounoro Marepiiana?

4.25. Croabkuyn cnocoGaMii MOXKHO paccaiuth 12 rocreil na 12
PasanyuibIX CTYIbes?

4.26. B omneaenun 12 coanar. CKoabKiai cnocoGaMil MOMHO CO-
CTaBUTL HAPSL1 U3 Tpex veJOoBeK?

4.27. M3 8 wuaenos ecrkoMa 1ajo nséparb npeiceparess, ero
3aMecTiTeNs, cexperapst 1 kydbropra. CkoJabKHMII  crocofaMii 3To
MOXKHO  CACIaTDh?

4.28. M3 ropota A B ropoia B Beayr 6 mopor, n3 ropojla B B ro-
pox C — 4 jioporn 1 n3 ropoja C i ropox D — 8 nopor. CKo/1bKO MOXK-
HO BLIOpATL MapwpyToB, BeAyuwx N3 ropoga A B ropoa D uepes ro-
poaa B n C?

4.29. Bo B3so/ie 5 cepxanros u 50 conygar., CKOJBKHMI CHOCO-
GaMil MOXIIO COCTaBHTL Hapa/ 113 OMIOro cep:kanrta I Tpex cosiar?

4.30. B wuacce 42 cpofoxubix mecra. CKOJBKHMII CIOCOGAMI MOXK-
HO NOCRANUTL HA 1nxX 8 yueHnkon?

4.31. B koamare nnmecerca G Jgamnoyex. CKOMLKIIMII Pa3/idHbIMH
cnoco0anil MOXKHO OCBETHTL KOMHATY?

4,32, Mueercst 5 coproB xonpeprop Ge3 Mapok 1i 4 copra Mapox
OAIOTO 11 TOro zke jgocToiicTsa. CKoNbKIMI CrocoGanmil MOXHO BLIOpaTh
KOIBEPT 1l MapKy Jisl NOCBIIKH NHCLMa?

4.33. Croabkiimin cliocoGanit MOAIIO BuIOpaTL Ifa LIaXMaTHoil joc-
Ke JABa KBaapata — Oeiplit 11 yepunii? aBa Geablx Kpajypara?

4.34. M3 12 caon sywnckoro poia, 9 meuckoro it 10 cpexnnero
Ha/10 BRIGPATD 110 OJNOMY CJOBY Kaxaoro pora. CKoABKINMII cHOCOGaMI
MOzKeT Obltb cactdaH 9101 BhoOp?

4.35. M3 cocraba yuacTuuxon KoHQepeuuui, na KOTopoH MpHCYT-
crpylor 18 uemonek, naxo nsbpartb Jlesieranilo, coctosuiylo us 4 ue-
JoseK. CkoanbkiMu crnocobaMit 3TO MOXKNO CAeaarh?

4.36. B nome oTnbixa KaXKablit Aclb JaBadi Ha gecepT mido s10/0Ko,
mibo anenpcny, ain6o mMangapiu. B reuenue 24 pmeit OblI0 BLIAAHO
9 51640K, 7 Maniapunob i 8 aneanciios, CKo/ibKO pPasiilyHbIX BapHaH-
TOB MOIVIO ObITL?
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4.37. CKoNbKHMH CMOCOGaMH MOXKHO COCTaBITh TPeXUBETHLII ¢uiar
(TpH TOPI3OHTAJLILIC NOJOCHT OAHHAKOBOIl IUHPHIILY), CCJAH HMeercs
MarepHaa 6 pasdHYHLIX LBETOB?

4.38. YerBepo crysentoB cpawotT sk3aen. CKOMbKIMI cHocoOanil
HM MOFYT ObITb MOCTaBJieHL! OTMETKH, ec/ll H3BECTHO, YTO HH Ol
H3 CTYJAENTOB He MOJYUYHT HeYROBJEeTBOPHTENLHOI OlelKI?

4.39. CxoabKo wiices, MeHbIUIHX, YeM MIUIIIOH, MOXHO 3alHCaTh
¢ monmouwnio ungp 9, 8, 7?

4.40. CxonbKO yerbipex3HauHbLIX YHCeJA MOMHO 3aniCarb, lie 1oJIb-
3yach uudpoii 8?

4.41. CKOAbKO TPEX3laulbLIX YHCeM MOXIO COCTABHTL 13 LH(p
1, 2, 3, 4, 5, ecau Kax1yio UH(PY MOXKHO HCHOJIB3OBATL HECKOJBKO
pas?

4.42. CkoMbKO TPEX3HAulLIX HUHCET MOXHO COCTAaBHThL W3 LH(p
1, 2, 3, 4, 5, ecan Kaxaylo Wippy MONKHO HCMOAL3OBATL TONBKO OAIH
pas?

4.43. CKoJbKO HeUeTlbIX YCTLIPeX3HayHbIX MIICC/] MOKUO COCTABITD
n3 undp 1, 2, 3, 4, 5, ccan Kamay10 WPy MOKBEO HCMNOALIOBATD 1iC-
CKOJLKO pas?

4.44. CkoabKo pa3ubiXx KOMOIHALNH OTBETOB MO0 JaTh I1a 8
BONPOCOB, ecall Ha Kadiblil BONPOC OTBCHAIOT «Xa» Il «lIeT»?

4.45. Cxoabko uyiicen, Godbuwix 100, MOXKHO 3aniicarb ¢ 1OMOILBLIO
ungp 1, 2, 3, 4, ecanr B oALOM glene Kawias UNPpa HCHOIbL3YCTCs
He Codaee ojiloro pasa?

4,46, CKoJIbKO YeTHBIX dlices, Menblinx 500, MOXIO cocTaBHTD
¢ nomotbio undp 2, 3,4,5, 6 rax, utoln 11 B OAIOM YHC/TE T1e §bLIO 110-
BTOPAIOWIIXCA WHpP?

4.47. Cxosabkimit cniocoBGamit Moo 6 nepouex pas30uTh Ha ABE
KOMaH/bl 10 TPl AEBOYKH B Ka)X1oil KoMaiiie?

4.48. CkosnbKuMH crocoGaMi MOXIHO o0pa3oBaTb H3 IPynnel B 12
MY2KUHH 1 8 JKEHLLIH KOMHCCHIO, TaK UTOObl OHa COCTOSINA 3 3 MyIK-
il 11 4 KeHuH?

4.49. CkoabKo pasiNYHBIX CJAOB MOXNHO TNOJYYHTL, MEpecTab/isis
OyKBbl B CJIOBE CKVKYLIKA»?

4.50. CxoabKnmMi crnocoGaMii MOXKIIO pacCTaBiTh Oenble (HTYpb
(2 xousa, 2 caoua, 2 naapy, depsb H KOPOJL) Ha NEPBOIl ALHGIT WWaX-
Ma1Hoil JoCKN?

4.51. CkoabKHMI CHOCOGAMM MOXIO pacctaBiTh 12 Geawlx 1 12
YyepHbIX wWauek na 32 yepnsix nojax?

4.52. CroapkuMi cocoGaMi MOKHO paccTaBith 20 Kiir B KHHXK-
HOM ll.[l(a(l)y C ITSITLIO HOJKAMH, €CJH Kaxlds HONKa MOZKCT BMECTITh
sce 20 xuur?

4.53. Ckoabko c¢JjioB, cocTosiuilix H3 5 Gykn, Mo:kilo oGpasoBarh
u3 32 6yks aadasura?

4.54. Pewnre 3asauy 4.53 npu ycaoBui, 4ro 1 oxna OyKpBa He
MIOBTOPSIETCS B CJAOBE ABAMN(/bL.

4.55. CxosbKHMH criocofamit MOXHO mepecTanlith GyKBLI €J0Ba
«Hepewieek» Tak, wroOut 4 OykBbt «e» aH Noapsia?
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4.56. IIBoe peGar coGpamn 10 pomaiuek, 15 BacuibkoB H 14 nesa-
Gynok. CxoabKuMi CcriocoGaMil OHII MOTYT pasgeinth Mexay coGoii
3Tl UBEThI?

4.57. Croabknmy cnocoGaMii MoxKHO pasgennte 15 aGsox mexay
TpeMs ManbyHKami?

4.58. Ckombkini criocofamMi MOXHO pasfenants 15 sabaox u 20
aneJnCHHOB MCKIY TpeMs MAJBYHKAMH? :

4.59. Croabkunit cnocoGaMil MOXIIO fepecTaBHTb OYKBBI CJ10Ba
«oGoponocnocoSHoCTh??

4.60. CKOJIbKO NMeETSs1 pas3fiHuHLIX LeCTH3HAYNLIX ulced, Y Ko-
TOpLIX 3 1HppPLI ueTuble, a 3 Heyernbvle?

4.61. Ha naockoctn pacnosoxena 21 Toyka, nprueM HIKakie ye-
THIpE 13 HHX He JeXKAaT Ha oAanoit akpyxuocti. CKoNbKo OKpYyxHOCTEI]
MOJXKHO MPOBECTH TaKiM o0pasos, 4roObl KaXkaas H3 HHX coOjepAcala
no TPH U3 3TIX TOHEK?

4.62. Haiitu cymMy 49eTLIDEX3HAUHGLIX YHCEJ, NOJYYaeMbIX mph
BCEBO3MOXKIBIX IepecTanobkax unudp 1, 2, 3, 4.

§ 3. COOTBETCTBHA

[Tycrs sanst MuoxkectBa X u Y 11 mycTh B IBKapTOBOM NPOH3BEAEITHI
X x Y puiGpano moamuoxectso R. Torna roBopsit, 4To Memay STHMH
MHOKeCTBaMIl ycTaHoBJeHo coomeemcmaue R ¢ rpadukonm R. Muoskect-
po X 1aspIBAIOT 00JIaCTBIO OMNPAGACHUS COOMBEMCINGI, & MHOYKECTBO
Y — o6aacmeio npuboimus sroro coorserctsus. B Ttom canyuae, xorna
<X, ¥) € R, muwyt xRy,

Kaxcnonmy asementy a € X conocTaBunm moamioxeerso R (a) B
Y, coctonuee u3s Bcex snmementos y € Y Takux, uto (a, y) € R:

R (2 ={y |, y)ER}
DT0 MHOMCCTBO HA3LIBAIOT 00pA30A 2ACMCHMA @ TNPH COOTBETCTBHH R,
OHo MOMET OBITb 1 NMYCTBIM,

Kaxnomy anemenry & €Y conocraBinm moayuoxectBo R~ (b)

snementoB n3 X Takux, uto <x, b) € R, T. e.
R (b) = {x | (x, b> € R},

3ro MOAMIIOXKECTBO I1A3LIBAIOT 102K ULAL npooGpaso,u snementa b npi
COOTBCTCTBHE R,

TMoamnoxcecto /A < X, coctosiiee H3 3JIeMEHTOB X, A KOTOPHIX
R (x) ne nycro, nasniBaloT obiacmoto onpedeacnus coomsemenous R.
[Momymoxecteo B < Y, cocrosiiee 13 saeMenToB Y, AT KOTOPLIX
R~ (y) e nycTo, NA3KIBAIOT JHONCCCINGOIL BHAUCHILL STOTO COOTBETCTBIIS.

CoOTBETCTBHSI MEXKIY KOICUHBIMH MHOMECTBAMH MOKHO 3ajaBarh ¢
MOMOLIBLIO FPaoB, T. €. MHOXKECTB TOYEK, HEKOTOpPbLE Maphl KOTOPbIX
coemnienbl crpenkami. Toukn w300paMaloT 3/eMeHTBl MHOMKECTB X
n Y, a cTpenxa npoBoANTCS OT 3/€MeHTA X K 3J1eMeNTY ¥ B TOM Il TOJ-
KO TOM cayyae, koraa xRy (1. e. ¢x, ¥) € R). Touxu 1aspisaior eey -
wunasu epagha. Cenyt navaqo 11 KoHetl CTPeaKH COBMAAAIOT, ¢¢ Hasbi-
BaloOT nemaeli.
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Fuc. 28 Puc. 29

CootBeTcTBHe, rpadHKk KoTOpOro sBAseTcs JonoJHenleM B X X Y
K rpaduky cooTBeTcTBHs R Mexay X 11 Y, HasblBaioT 1npomueonoaoxc-
not coomgememeuro R, Ero oGosnauaior R. Takum oGpasom, aRb
B TOM H TOJIbKO TOM CJly4ae, KOTZa He HMeeT MecTa COOTBeTcTBlie aRb.,
Hanpumep, cooTBeTcTBHe «rpsiMast a He Kacaercsi OKDPYXKHOCTH by
TIPOTHBOMOJIOXKHO COOTBETCTBHIO «MPSIMAsi @ KacaeTcst OKPYKHOCTH by,

CootpetcTBite R~ Mexcny muoxectsamu X u Y Taxoe, uto bR-1a
B TOM H TOJIbKO TOM cJ/lyyae, Korfla aRb, HasbiBaeTcs 06pamHets coomeen-
cmeuro R. Ero rpad nonyuaercs ns rpada cooTercTBls R H3MEHEHHEM
Hampap/eHis Bcex CTpesok (puc. 28). Hanpuwmep, coorBercrpue «mps-
Mas @ KacaeTcsl OKpYiHOCTH b» o0paTHO COOTBETCTBHIO ¢OKPYXKHOCTD b
Kacaetcsi npsaMoil a».

ITp u e p. CoorerctBHe R Mexcay MHoxectBamH X 1 Y 3ajano
npu nomown rpada (puc. 29). a) Ykawiure oGnacTb OTHpabJelns,
oGnactb npHOLITHA, ©067aCTb ONpPENCJNEHIIsT I MHOXKECTBO 3HaueHHI
coorBercTlisi R. O) [lepeuncaite mapet unces, npuHajaneKauyie rpa-
¢uky nanunoro coorsercrBisi. B) Iloctpoiite rpadui cooreercrnus R
B NIPSIMOYTOJIbHOIT cHeTeme KoopiHar. 1) INocrpoiite rpaduk coorserct-
Bus R~1, oGpatiioro faitHomy. /i) 3anuiuuTe MIOKecTso nap, npiHajijie-

JKaugix rpadHKy COOTBETCTBHSI R, MPOTHBOMOJIOKHOTO AAHIOMY.

Peuwenue. a) M3 ueprexa caeyyer, uto 06aacTbio OTNPABJICHIS
JAaHHOTO COOTBETCTBHA R sapasercst muoxectso X = {—I1, 0, 1, 2, 3},
o6aactb npuObITIIA — MuoxectBo Y = {—2, 0, 1, 2}, oGnactb ompe-
Jedenns o0pasyloT uHCAa, H3 KOTOPHIX BEIXOANT X0Ts Obl Oj(Ha CTpe-
Ka, T. e. A = {—1, 0, 1, 2}, MHO)KeCTBO 3HaueHHI] COOTBETCTBHS R —
MmHOXecTBo B = {0, I,

6) Kaxpas napa ynces, npuHajiexatiast rpadiky Aaiioro coot-
BETCTBIIsl, Ha rpade coeannena crpenkoil. Ilostonmy rpaguk cocToHT
H3 mnap: {(“']: 0>7 <'—']! 1>: <_"l’ 2)1 <0» 0>v <]| 0)» <2| O>» <2: ]>:
2, 2}.

B) Kaxayio napy uiuces, npuHapieKalyio rpaQuky COOTBETCTBHSA
R, wn3o0pasiiM TOUKOll B MPAMOYroJbHOIl clicTese KoopAilaT. Miio-
JKEeCTBO ToueK Ha prcyHke 30 @ 1 ccTh rpadilk cooTBeTcTBHS R.

r) Tak xak rpad coorperctpua R™! noayuaerca u3 rpada coorser-
CTBHA R u3MeHeHHeM HampaBAeHIs] BCeX CTPeJIOK, TO TpapHK CooT-
BeTCTBHST R~ MOKHO MOMYUNTh 113 rpadiiKa COOTBETCTBHS R, MOMelsB
B KaxcaoH mape mecramu alcuiccy H opAlHary:

R-1={<0’ —l>) <0) 0)» <0: l>: <1: 2)) (2, 2>v <1, '—l>: <2: _1>7 <0: 2>}
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Puc. 30

B npsisoyroannoil cicreme KoopAnHAT rpadik coorsetcTls R =1 nveer
By (ca. puc. 30 0).

1) Haiinea gexaproso nponssegetnie maoxects X = {—1,0, 1, 2, 3}
ny=1{-202o,1,2}:
X XY = {1, =2, (1, 0, <1, 1), (—1, 2), <0, —2), <0, 0),

<0) 1)) <0: 2>) <l: _2>s <l: 0): <I: ]>: <1) 2>) <2’ _2>’ <2: 0>7 (2) I>v
<2s 2)’ <3l —"'2)) <3y O)l <3l l>) <3) 2)}'

BuiuepkHem Bce napbl, ApnHagaexauyie rpapuky R. Ocraercs rpaduk
NpOTHBOMOJIOKHOrO cooTsercTBHf (pHe. 30 6):

R = {<_]! _?‘)) (O’ _2>; (O, 1): <O: 2): <1: _2>v <lv l>' <lv 2)»
<2v _2>» <3’ —2), (3s 0)1 <3v ]>a (31 2>}'

4.63. Haunl aBa muoxecrsa cio: A = {«kenthlity, «Genoe», «yep-
Hasy}; B ={wicT», «l1oub», «AaTLe», «Lanby, «0esMoaBHe»).

3annuTe MHoMecTBa C map, B KOTOPLIX NepBas KOMHOHEHTa —
c10Bo H3 A, a Bropasi — corviacoBalHoe C HHM CJIOBO H3 B (Hanpiimep,
{QKEATLIEHD, «IICT)).

4.64. TaGanua (puc. 31) npeacrasaser coGoil pacmicanue 8alsTHil
CIOPTHBHLIX CeKUHil B HekoTopoli wiKoae., B Kakoil JieHb HefeIH npo-
XOAST 3aHATHS GacKkerGobHOIl cekuHH? BoNeilGonbHON? Kakas cexusn
sagumaercst B cy0Ooty? B natuiny? CoOTBEeTCTBHE MEXLY KaKHMH
MHOXXECTBAMH yCTaHaBJlBaeT aTa TaOnuua? HasoBute s/JeMEHTHI, MpH-
Hajajaexcamie rpaHKy 3TOro COOTBETCTBIIS,

Anu  Hedenu 1 1.
Hazbanue S|E1&|E g8 E
cexyuu
Y Y Y
Tumnacmura / /
24 7
bacrembon % %
Bonewbon ////
o
Avrww % V/%

Puc. 31
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4.65. Ilyctb X — MHOXECTBO CTONIOB B
ayaHTopH H Y — MIOXECTBO CTYREHTOB.
Uepes ~Ry o6o3naullM COOTBETCTBNC «3a
CTOJIOM X CIJWT cTyAeHT y». Uro oGosua-
yajoT MHOXecTBa R (a) 11 R (b)? B kaxom
ciyuae R (a) nmycro?

Puc. 32 4.66. Ilyct M — MHOMKECTBO Beex el
HegesH 1 K MHOXecTBO unces {1, 2, ..., 31}.
oI 1751 264] 2701 657] 0 IMycre 2Rm o3nauaer, uyro B acub aekalps

3TOFO roja ¢ HOMEpOAM k& Obll JleHL HEZenit .
[locTpoiiTe rpajix 3Toro COOTBETCTBIIA.

4.67. Hanut munoxectBa X = {2, 4, 6}
nY = {3, 5 7}. CoorsetcrBic R MEMKNY
muoxecrBamit X 11 Y taxoBo: «nicso x Gosb-
Pic. 33 weuncaay», x € X, y € Y. Ilocrpoiite rpag
atoro coorBereTBisl. [loctpoiite rpads! npo-
THBOMOJIOXKHOTO 1 O0pPaTHOTO COOTBETCTBHH,

4.68. Ha pncynke 32 mnsoOpaxken rpad
COOTBETCTBIISI MexcAy MHomectBaymu C u D,
A g a) KakoBet o6Gnacth ornpandieilisi # ollacThb

‘w npHOLITHA 3TOro cooTBETCTBHA? O) Januiuii-

2 Te MHOXKECTBO map, NpHHanexawnx rpaguky
Aantioro coorsercTsia? B) M3oGpasure rpag

Puc. 34 NPOTHBONOJIOKHOIO cOo0TBeTCTBHA. T) H300-
pasute rpa¢) o0parnoro COOTBETCTBHSI.

4.69. Idana ta6anua (puc. 33). SawTpuxylite KNeTKH, CTOSLIHE HA
nepeceyeHH! Takix CToJlOuoB @ I CTPOK b, YTO YNCJIO @ KpaTHO ulic-
ay b. Uro npeacrasasier cofoli MHOXMECTBO 3alUTPHXOBaHHBIX KJETOK?

4.70. Kaxpoii Touke M pnamerpa [AB] oxpy:xHocti (puc. 34)
BOCTaBHM B COOTBETCTBHE Te€ TOYKH OKDY KHOCTH, KOTOpBIE JIeXaT Ha
nepnengHKyJsape, BOCCTaBJIeHHOM B 3Toil Touke (Hampiaep, M — K|,
M — K,). a) OrmerbTe TOYKH OKPY2KHOCTI, COOTBETCTBYIOUIIE TouKe D.
G) OrmerbTe TOYKHM QHAMETPa, KOTOPBIM COOTBETCTBYeT Touka P, Touy-
ka C. B) KaxoBel o0GsacTh oTnpassedis 1 o6aacTh nNpnbolTisa JaHHOro
COOTBETCTBHAP

4.71. Jann pBa muoxectna: A = {—1, —2, —3, 1, 2, 3, 0},
N — MnoxecTBo Bcex Harypajiblibix uncen. Ilocrapus. B cooTBeTcT-
BHe Ka}JoMy uucay a € A ero kpaapaT, Brimmunnte Bce mapkl, NpH-
Hapdiexkampe rpadmky coorsercTBHsi. IlocTpoiite ero rpag.

4,72. CootBercTsie mexay mnoxkecrsamu X 1 Y 3anano np no-
Mo rpaga (puc. 35). HMaoGpasnure rpadiix 3TOro COOTBETCTBIISI B
NpAMOYrosbHOil ciicteme Koopauunat. Ilocrpoiite rpajuk npornsono-
JIOJKHOTO COOTBETCTBHSI,

4.73. Hanel MuoxecrBa: X = {x¥ |x €Z, -3 << x <0}, Y =7,
Kaxpomy suauennio x € X nocTaBHM B COOTBETCTBHE TaKoe syaueilne
y €Y, Kotopoe Ha 3 Goablue storo x. Ilepeuncante anements, mpi-
Hagqexaie rpadiKy COOTBETCTBIISI, I H306pasiTe Cro B MPSIMOYTOJibe
HOi CHCTeMe Koopaliar.
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4.74. CoOTBCTCTBIE MEXAY MHOXNKCCTBaMII
C—{l, 2 3, 4, 5} uD — {5, 6, 7} ra-
KOBO, YTO €O TpapK COCTONT i3 lap, B KO-
TOPBLIX TICPBAst KOMIOHCIITA B3sITa 113 MHOKC-
crsa C, a propast — 13 D 11 6odanuic repeoii
rkomnonetitel. [locrpofite rpapuk sroro co-
OTBETCTBISI B TNPAMOYTOALIOI CliCTeMe KO-
opuinar. TlocrpoiiTe rpadik npoTHBONOIONK-
1OT0 COOTBETCTBIIS.

4.75. T'padnk cooTneTcTIN R MCIKLY MHO-
weerBamnt X = {x[v €Z, 0 v L4)ynY=
= {y|ly €Z, 0y <5} cocrour u3 nap
x, yy makux, uto x € X, y €YV n x <y,
IMocrpoiite rpaduk coorsercrnlst R.

4.76. Ha pucynke 36 nsoGpaxen rpajnk
COOTBETCTBHY Mexily MuoxkectBamin A 1 B.

a) Bepio m, ut0 2 €4, 20 €A, —3 ¢ A?

6) Bepuo mi, yto 0€B, —1 € B, 0,7 ¢ B?
B) Kakue 3nauenirst y COOTBETCTBYIOT 3Haue-
niio x, pasnomy —1; 0; 7? r) KakoBut o6nactb
OTIpE/CTeHIIsE 1T MHOZKECTBO 3laueHitii 1anioro
COOTBCTCTBIISI?

4.77. Tpaduk, nsoGpaxkeHunlii Ha pluCyH-
Ke 37, ycTanaBAlBaeT COOTBETCTBIIE MEKIY
muoxcectBamnt X 1 Y. a) Ilpunagnexar gn
o6aacTii olpeaenentist SToro COOTBETCTBIIS YHC-

- 1
aax: —3,5; 7, 0; 3—; —2,4? 0) Ipunanaexar
fi
JIII MHOXKECTBY 3HayeH!lil 3TOro COOTBETCTBIIS
1
yneaa y: 0; —1; 0,3; —-l-;?

4,78. Jlna nizec/aenyIomiX cOOTBEeTCTBIL
copriyaupyiite nportubonogokunie, obpat-
HBIC 1 TPOTHBONOJOXIbIE OGPATHBIM: a) TOY-
Ka @ Je/IT Ha npamoii b; O) uicJo a siasier-
cs1 KOpHEM ypaBielist b; B) Npsamas @ nepece-
KaeT OKPYXHOCTL J; T) npAMan a nepecexact
npsityio b; x) uncao afoablue uncia b; e) ane-
MellT @ MPHHARACKIT MHoxecTBY M; XK) mpsi-
Mast @ HepneHjiKkyasipua npsiMoit b; 3) uiic-
JIO @ SIBASICTCA feanTeies yiieaa b; 1) |a| =b;
K) a < b; n) uenoereK a Bbillie yesosexa b;
M) CJIOBO @ COFJIAcoOBalo co ¢J1oBoM b B poje,
yieJe 1 majcike; 1) ropoll @ HAXOAHTCS B
cTpaHe b; o) AyiiHa oTpeska a paeha uicay b;
n) pexa « BNajaer B mMope D.

4.79. Nau rpad) cooTBeTcTBHSt R MeXcay

Puc. 35

Puc. 37

Puc. 38
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) 4 R
(2sse e,
-4 ] X ~1é 3 X
~5 5
Puc. 39 Puc. 40

muoxecrsami X H Y (puc. 38). a) 3amimmre muoxecrsa X u YV rpa-
¢ux coorserctaist R. 6) Iloctpoiite rpady coorerctBia R™, oGpaTHo-
TO COOTBETCTBIIO R. 3amiLInTe MHOMXECTBO Nap, BXOAAIIX B rpaduk
coorserctBiist R™1. B) Kakopul o0snacTb onpelesCHIsT 1 MHOMECTBO
sHaveHiit coorBercTnist R™1? 1) Ilocrpoiite B npsinmoyroJbHOIT clicte-
Me KOopAHHaT rpa(mxi cooTsercTniit R nm R™L

4.80. Ha pucynke 39 nsobpaxent rpapHk COOTBETCTBIA R Me#Iy
muoxectBamid X o Y. a) 3anmwmte o61acThb onpeieneHus H MHo-
KecTBo 3HaueHni 3roro cootsercTsis. 0) Ilepeunicnnre BCe 3JaeMEHTH,
npuHagnexauite rpapuky coorsercrsua K. B) [locrpoiite rpaduk
COOTBETCTBHST R~1, o0paTHOro cooTBeTcTBHIO R.

4.81. Hauui rpadukn uByx coorserctnuil R un T (puc. 40). MoskHo
Ji CKasaTb, YTo coorBeTcTBist R 1 T B3anmio oGpaTHbl? Ilouemy?

4,82, Tloctpoiite rpadiiki COOTBETCTBIIT, 00paTHBIX ZaHILIM (pHC. 41).

4.83. Ilyctb X = {«amay, «nanax, «pamas, «ana»}, a ¥ = {a, u,
p, n, n}. CocrabbTe JekaptoBo npouspeienite X X ¥ 3THX MHOXeCTB.
OrameTbTe B Hea Napbl, CBfi3aliHble coorBercrsiieM XRy: «B C/lOBO X
BXOANT OYKBa y». 3alaiiTe 3TO e COOTBETCTBIIC MpIi MOMOMU Trpada.
Haitmure oOpa3 cosa «nana». Haiiaure noiubiii npoo6pa3s GyKBBL «h»,
Ecrb i B MHOMeCTBe Y OykBa, mpooGpa3 KOTOPOH COCTOHT H3 BCEro
mioxectsa X? Ectpb anm OykBa ¢ mycrbiM - npooGpasos?

4.84. Ina mmoxects X 1 Y (cv. 3apauy 4.83) cocraBbre Jekap-
ToBo npouspefenie Y X X. OTMeTbTe B HeM naphi, CBsi3aHHBLIE COOT-
percTBieM ySx: «OyKBa y BXOZHT B cl10Bo x». CoBnajaaer JH 3TO COOT-
BETCTBIIe C PacCMOTpPEeHHHIM B 3ajaue 4.83? SIBasiercs /I 0HO OGpaTHLIM
eMy HJIH TPOTHBONOMOKHBIM?

4.85. B nexaproboM npousseleHnn anoxects X H Y 13 3agaun
4.83 orMeTnTe Maphl, CBfi3atiible coorsercrBlieM x7y: «B CJOBO x He
BxoAuT OykBa y». UTO siBnsieTcst RoMoOJIHENHEN 3TOTO MHOMKECTBA Dap?

y b .‘/1

o 5 %

‘-.—. I

done | |

o000 1 - L ! P
-4 |0 X -3 o X -2 |t7 2 X

a) &) 5)
Puc. 41 .
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Uem sipasercs cooTsercTniie x7Ty 1A COOTBETCTBHSI YRy H3 3anaun
4.83? Haueptnre rpad coorserctsust xTy. Haiiurre npooGpas Gyxpul
«w. Kaxkaa GyxBa naeer mycroil npooGpas mas cootsercrsis T? Haii-
aute o0pas cjoBa «pamar.

4.86. B nexaprosom nponsseieninn mHoxeets Y on X ns 3azaun
4.83 oTyeTbTe mapbl, CBA3anlble COOTBETCTBlCA «<OyKBa y He BXOANT
B cioBo x». Haitnure oGpas Oyxsut «siv. Haitunte npooGpas criopa
«sMay,

4.87. HMso0pasiite Ha KOOpANNATIION TNJIOCKOCTH ACKAPTOBO MPONi3-
pegeinie Muoxeers: X = {I, 2, 3} n Y = {—1, 0, 1}. lua xaxux
TOYEK BLITIOAHSICTCST COOTBETCTBIIC X = y ~f- 3?

4.88. I'pajux coorercriis R coctout n3 nap: (2, 1), (0, 0,
4, 2, (—2, —1, (—4, —2). Haiinnre oGnacrn onpenenens i amo-
JecTBO 3Hayennil atoro coorsercrusa. Kakoii opmynoit 3anaerces ato
COOTBCTCTBIIC?

4,89, Haiiante oGaacT, onpeacicHia 11 MIOXKECTBO 3Haueliuii Aas
coorgetcTBis a < b, ecan @ n b —Harypaapliie yncna n 2 < a <10,
4 b <12

4.90. Tasn smoxeers A = {1, 2, 3) n B = {—1, —2, —3)} 3a-
Jalvl Caeiylolule CoOTBeTCTBIIN:

aya >0, B)u=—b,
6)a<b, nNna=>b+3 acA becB.

Ias gax:poro H3 HHX yKaxknTe obJactb Onpejedcins, MHIOMKCCTBO
3naueHitii, nocrpoiite rpad 1 rpapux.

§ 4. OTHOMEHNSA

Ecan oGnacte npnGutns Y cooTnetcTBHA K COBNajaer ¢ ero o6-
nacToio otTnpasaenns X, To R NaswiBaloT omuoweres B xioectee X,
[Ipn nocrpoenun rpada ornowenns B X KadNKAOMY 3/JCMEHTY 13
X cTaBsiT B COOTBETCTBHE TOUKY H MPOBOAAT CTPEJKY H3 X B Yy, €cJll
xRy. Hanpusep, rpad otnowenus, nselouero rpaduk R = {(x, y),
O, 2, (X, 2, (X, X), (2, D, ¢, 2, (¢, ), npeactasael Ha pucylike 42,
Ornomenne R B X HasuBaloT pedacicugriosst, cean nast seex x € X
nsees xRy, n anmupegaercugnoty, ccan ui jpas oatoro x € X e
BbinoJIHsCTC YRX.
Ornowenne R B X Ha3bIBalOT crmsempuynost, ecan n3 xRy cice-
ayer yRx. Ornowenne R B X naswinaiot aumu-
custsiempuyrots, ecan 13 xRy u yRx caenyer
x = y. Ornowenne R B X naswiBalor acustyem- O
puanoiat, ecan 13 ABYN COOTBETCTBHIT xRy X”’_\oy
yRx no Menblleil Mepe OANO He BLINOJSHEHO.

Ornowennie R B X nNasulBalOT Mmpansumusc- O
Hoty, ecanl n3 xRy u yRz caepyer xRz. e/
Ornowentie R B X naswibator censnois, ecm s L ————""2
A1008IX X, ¥y € X nu6o xRy, aubo yRx, mibo x=y, Piic. 42
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;-e\ Ecan orthowelne R B MHOXecTBe X peeKkclis-

““Ne HO, TO ero rpag conepit BCe «NETAy, T. . CTpe-

Y ku, naunmatonyiecs 11 Kongaiowlecst B Oilofl 1 Toil

Pue. 43 ke Touxe. lias ynpowenus rpada s gemin onyce-
Kaloi.

Ecau ornoutetiie R 5 X CHUMMCTPHUHO, TO €ro Tpad) BMECTC ¢ Kak-
oIl cTpenkoil coaep:kNT NPOTIBONO.I0AKNYIO ¢l cTpeaxy. Ilast ynpo-
{LeHITsT TIPOBOJSIT OJHY JUIHING ¢ ABYMs crpenxami (puc. 43).

Ecan otiomenne R B X TpansuTiBHO, TO BMECTC C JABYMS CTped-
Kamll, HAYIUMU 63 X B ¥ 11 I3 Y B z, rpad) COAEPIKUT CTPCIKY, HiYINLYIO
H3 x B 2. JLas ympoluens MOXIO 3Ty CTPEJIKY ONMyCTHTD.

Cpemir GuHAPHLIX OTHOUICHII, paccMaTphnBaeMblx B Muozectne X,
BBLAG/SIIOT OTHOIIEHHS 3KBHBajenTHoCTH  nopsaxa. Ornowernie R
B X HAa3bIBAIOT OMHOUICHUCL IKGUBAACINIHOCHIL, CCAH OHO pedyWICKCHBIIO,
CHMMETPHYNO I TPaH3UTIIBHO.

C KaskabIM OTHOLLEIeN SKBIBAJICHTIOCTH B MHOMKECTBE X CBs3allo
pasGiiciiie 3TOro MIOXKCCTBA Ha HEICPECCKAIONIIeCs NOAMHOMKECTBA,
COCTOSHIHE H3 [0NAPHO 3KBIBAACHTHLIX APYT APYTY 3JCMEHTOB. STil
TOAMIIOMKECTBA 11a3bIBAIOT Kaaccast dKsusascrnuiocine. OCpaTHO, Kawm-
AoMy pasClieHiio amuoxecTBa X Ha Henepecekalouliecs NOAMUOKeCTBA
OTBEYACT OTHOWEHNE 3KBHBAMCHTHOCTI ¥ I Y NPHHAAICHKAT ONONY
TIOAMHOKCCTBY?.

Otnowenite R B X HA3LIBAIOT OTIOWEHIHEN €Mpoeozo nopsira,
eCJTH OHO acHMMCTPHUIIO H TPAN3NTHBIO, I He 1102020 NOPAOKA, CCill
OHO pCYVIEKCHBHO, AHTHCHMMCTDHYHO 11 TpalslTIBIIO.

OrtHoluenne nopsaaka R B X Ha3bIBAIOT AUHCIHOLA, €CAIl OHO CBSI3HO.

I[MTpunaep 1. Hano muoxectso X = {1, 2, 3, 4, 5, 6}. dienentnl
AAQHHOrO MIOXKecTBa cBsi3alnl oTHoweunem x> y. Iloctpoiite rpag u
rpaguk atoro otHolueHHs. Kaknmu cpoiicTBamii ofJajaer 3T0 OTHO-
LieHue?

Pewewnne. Iloctpoum rpa)p 3sananuoro otiowenuss R. us

5TOro 11300pasiiM BCE 3JeMelThl MHo)KecTBa X
2 TOYKAMH 1} MPOBEJEeM CTPLIAKY OT KaXHOTo O0Mb-
loZ= INC~\7 wero yucsa If( Menblieny (puc. 44).

[paguic Ounapioro otolienys R, 3anaHHo-

FO JJ151 3JE€MCHTOB MHOXKeCTBa X, eCTh MHOKecT-

I Bo nap (x, ¥) Takux, yro v > y. UrtoOu naiith
— NI~ % p ¥, o R
L) ___/

[A— STH TNapbl, BBLINHIUEN BCE Maphl JexapToBa npo-
5 napeneniss X X X 1 noauepkuen Te, IS KO-
Puc. 14 TOpLIX X > ¥

a, Hd, 2y d, 3 d, Hd, 5, 6

€2, 1), 2) 2, 32, HE, 5)( i)

3, DB, 2) (8, 3) (3, 4¢3, 53, 6)

o @, D, 2, 3D H D) E, 6)

£ (5, 1> (5, 2) {5, 3) 5, 4 (5, B) (5, 6)

(6, 1> (6, 2> <6, 3) <6, 4) ¢6, 5) <6, 6)
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[1306pasiB Bce MOAUEPKIYThie Mapbl TOUKaMH B MPAMOYTOAbHOIL
CHCTEMC KOOPHHIIAT, MOAydnM rpadux otHoweunsn R (pnc. 45). dro
oTHoOLICHHE:

1) acnmperpuuiio, Tak Kak HII A4 KaKHX ABYX ulcea le HAMeloT
mecta o0a COOTHOLICHHSI X >y I y > X;

2) TpaHsNTIBHO, TaK KaK ecan x >y 1 ¥y >2, TO & >z

3) ue obaanaer cBolicTBOM pe(uiekclBHOCTI, 0oJsiec TOro, HH JJIA
QMO0 YHCJAa X HE HMeeT xecTa HepaBeHCTBa X > X;

4) ¢ps310, TAK KaKk juist JIOOLIX JBYX unced x 1t y anfo x >y,
ando y >x, nnGo x = y. CuejaoBarenblio, orTHOWeEHEe X >y €CTb
oTliollClHIle CTPOFOFO JIHIICIHIOro Mopsika.’

Mpumep 2. Jano amoxeerso X = {x|x€N, 1 < x < 13}
PasGelite Bce 3/1EMEHTLI 3TOFO MHOXMECTBA 114 KJacChl Tak, uToObl B
OMHI KJACC MONAMIl ulica, IHMEIOUe O I TOT K¢ OCTaToK INpH
jeqemin na 3. Ckoabko noayunaoch kaaccos? [lo xakomy oTioLeniio
nponssesieno 310 paséuenue? Kaxuai ono oGaanaer cpoiicTBamu?

Pewenne. [larypaapHule uncaa npn peaemnn na 3 Moryr ia-
path ocratkn 0, 1 1 2. B kmacc umncen, jaiougix npH aejedun na 3
ocraToK 0, nonaayr taxne yncaa muoxiecrsa X: 3, 6, 9 u 12. B kaace
yjeea, Aalownx npi jeqaeHnn na 3 ocrarox 1, wncna 1, 4, 7, 10;
ocratok 2 uncna 2, 5, 8, 11 n 13, Tlonyyaiorcs 1pn kaacca. OHi
ne umetor o0wnx aqaemenTon.  Mnoxecrso X, pasbuBaercs Ha
HOMapio  lenepecexaloutiiecst moumioxecrsa. IlosToMmy oTlioweHie
R — ¢x 11 y IIMEIOT O I TOT XK€ OCTATOK MNpIi JAejelin Ha 3» — sB-
JISIGTCS OTHOLLCHEM 9KBIBANCHTHOCTH 1 00/13/1aeT CBOHCTBAMIL: pedyieK-
CHBHOCTIH (YRX HMeET MECTO 145 BceX X), CHMMETPHYHOCTH (ecid X H
3 HMEIOT O/lifil H TOT 2Ke OCTaTOK Npl JedcHit Ha 3, TO ¥ H X 1IMEIOT TOT
e OCTATOK), TPAH3HTIBHOCTH (copMyJsuipyiiTeé 3TO CBOIiCTBO Canmo-
CTOATEbIIO).

4.91. B mmoxecrse A = {3, 5, 7, 9, 11} 3anano orHowernne
x > y. Bumiunre Bee napnl a/1eMenToB, HaXONSLUNXCA B 3TOM OTHO-
wienuin, Kag HasuBaercst MHOMNKECTBO BCeX TaKIIX map?

4.92. Iloctpoiire rpady oTHoLICHUST X == y -}~ 2 MeX1Yy 3JeMeHTaMH
muoxecrsa {—3, —1, 1, 2, 3, 4}.

IMpunagnexar au napot (—1, —3), 4, 2) rpaduxy srtoro orio-
HICHH AP

4.93. B mmoxcecrse Y = {y|y € Z, —13 <y K —2} 3a3aH0 oTHO-
mettie R : = 2y,

Kakune ns C.’lt’)[}l()lullh 3aniceil Bepubl:

a) (—6, —3) € R; B) (—4, —2) € R;

6) (—3, —06) €R; 1) (=8, —4) ¢ R?

4.94. B mnomectse M = {—8, —6, —4, —2, 0, 2, 4} sanaHo
oTnoweline R — «uiicsio ¥ KpaTo YyHeay y». 3aniiiTe MHOMECTBO lap
(x, ¥ racux, uto xRy. TIpuuajaeut Ji 3TOMY MHOXMECIBY mapa
(—4, —4)? OGoznauiat ueped R(x) o6pas sjeMeHTa X npu OTHOLUCH I
R. Haimre R(2), R(—8), R(0). Haiiunre I\'1(4), 1(—6), R™1(0).
Uro osmauacr oruowenne xRy? Hailaute R(—4), R™1(—2).
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; 4.95. Jlano MHOMECTBO YHCJOBBIX DBIpa-
10~243 i ; i
2 wenitii (puc. 46). Tlocrpoiite rpad) orHoenns
o GMENIBILIC, YeMy MCXKAY 3JeMCHTAMI JalHoro
7). 1o '
6585 | [112-15 ) \omecrpa,
; 4.96. Ornomenne R p muoxecrse A={q,
9-(16§-73)
7 b, ¢} 3anano rpagmxom R = {(a, b), (a, ¢,
(b, ¢>}. Tlocrpoiite rpad) 3TOr0 OTHOLUCHIS.
Pic. 46 Haitanre R(a), R(), R(c), R™'(a), R7(b),
R™Y(c). KaxoBul 06sacTh onpescaens 1 Miio-
e 4 MKCCTBO 3HAuEHIT 3TOTO OTHOWICHIISI?
)/ 4.97. OrBerbre Ha Te 2Ke BONPOCHL (CM.
3ajauy 4.96) s ornowienus ¢ rpadurom R=
/ = {<av a, (a, b)» <av (’>}
P d 4.98. Ilpsman ¢ naxoanrtest B OTHOWENIH
= nepuemjukyaapuocin ¢ npsinoii b (puc. 47).

YKRaxure Bce napsl HPSMBIX, H300pakeHIbIX

Puc. 47 Ila 3TOM pICYHKe, HAXOUILHXCH B OTHO-

WCHUI  NCPHCHANKYIAPHOCTIE (3anHILNTe HX

npn nomouwwt 3uaxa L). Iloctpoiite rpady sroro ortowenis, n3o6pa-
3IB BCE NPSIMLIC TOUKAMII.

4.99. 3annwnre choBa, Bxoasuuie B npeiioskenie «Ecan Oner
NPSINON Apauyli cnaforo MaMLUlILIKY, f TAKOrO HE XOUy NaKe BCTa-
BITb B KHIDKKY», Il OT Ka)(OI'O CJIOBA NPOBCANTC CTPCJAKY K COMVaco-
BAHIOMY C HuM cnopy. B Tom 2Ke mMlOMKecTEe ¢/I0B NPOBEUIITE CTpesi-
KY OT Kax0ro ¢loBa K ynpapJsasieMomMy HM cjoBy. ['padbl Kaknx or-
HoOWeNNil Bbl NOCTPONAN?

4.100. Jano nmomecrso A = {4, 2, 6, 3, 5, —3, —8, —6, 0}.
Yraxarre nojMunoxkecrsa gexapropa npoussencuna A X A, coorset-
CTBYIOLULIIG OTHOIICHHSM: a) «a Metblue by; G) «a JCMHTCS 1a b»; B) «4HCIO
a TPOTHBONOJOKHO ulcay b»; T) «yncdo a pipsoe Goablue yucaa b»;
A) «uncqao a na 2 menpiie uticaa by.

4.101. Kakne 13 caeiyioulix MaTeMaTHYECKIX CIMBOJIOB $IBJASIOT-
€51 3HAKaaMI OTHOINEHINTT 1111l COOTBETCTBILT, a Kaklie 3laKamil JeiicTBHil:

a) >, 0) 55 8) < 1)+ ) e — w5 8) Lin) S5 K) -
a) <3 M) )y u) ~;0) @;onm) ;s p) € Ias ciMBONOB, SIBJSIOLIHNCS
3HaKaMi OTHOMICHIH], YKaXKHTE MHOYKECTBA, B KOTOPLIX OOBIYHO pac-
CMaTpPIBAIOTCSl 3TI OTHOWeENHS (lanpimep, || — OTHoleHHe mapaJ-
JICILHOCTIl B MIUOMKECTBE NPSIMBIX, /Il OTHOLIeHIe NapahebHOCTH
B MHOKECTBE IIJTOCKOCTCH, HJH COOTBCTICTBIE NapaJlICJILIOCTII Me2kay
MPSIMBIMIL I TVIOCKOCTSIMH), 1\

4.102. MuoxectBo M unenoB cenbil CpIPHOBLIX COCTONT H3 OTIA
MBana Muxaiisionnua, matepu Enedbl AnjpeeBHB B yerTnipex Aereii:
M, Tann, Bacn i Oan. Mexxay unenami cembll CYLIECTBYIOT OTHO<
LeHHST POACTBA, KOTOPbLIC MOXHO BBIPA3UTL CAOBaMIl: ¢OBITL MYIKeM»,
«0ObITh OpaTon», «OLITL CecTpoii» I T. JL.

a) Hasosite Bce mapni aaemenitoB MiloxectBa M, MONAY KOTO-
PBIMH CYLUeCTBYET OTHoluelle «GblTbh Mouepblor. OGO3HaubTe 37eneH-
Thl MHOXKECTBAa TOYKAMH M TNOCTpoiiTe rpag) 3TOro OTHOLUEHIIs.
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0) Tloctpoiite rpagut otnowennii «GbiTb GPaToMs, «GBIThL MaTePbLIO».

4.103, Ha pucyuxe 48 nsoGpaxeit rpagy otnoweisn «a Gpar by
B MiloMecTBe AeTeil nawuero asopa (neti ofosnauelibl Toukamn A, 5,
B, T O, E, )X, 3, If). Kto 13 HUX aBJSICTCST MaJILUIKOM? KTO J1eBOY-
Koii? O KoM Ilenb3s1 Mo 3TOMY rpady HUNCTO CKa3aTb?

4.104. Ia pucynxe 49 ana mnoscectna 13 3anaun 4.103 pan rpad
oThoweins «a cectpa b». Moxuo an Tenepb ckasatb o XK 1 3 Manb~
YK OHIl HJH 1eBOYKII?

4.105. Ha pucyuxe 50 cmuowmbivin crpesxami nzoGpamen rpag
oTHOUWeHIs «q Opat b», a NYHKTHPHLIMI — Tpad) OTHOLICHIIA «a cecTpa by,
[lexoropule crpenkn nponyueiint. BoccTanoshTe nx.

4.106. Ha pucynxe 51 usoGparennl rpafbl ABYX OTHOLLCIII:
«a oten by 1 «a pea d». Kakoli rpa) cooTBeTCTBYCT BTOPOMY OTHOIICIHHIO?

4.107. Ha pucyuxe 52 nsofpaien rpad) oTHouleHHsa «a nejl b».
Ken mpuxoamnitcs Apyr Apyry oreil n Math ?

4.108. Tlocrpoiite rpad) oTHOuleHNS «ierue, yeM», MEKAY 3Jenell-
TaMit mHoxecta A = {xkpoaux, 3asu, co0aka, NOPOCECHOK}, ec/iH
II3BCCTHO, YTO 3aAll Tmkeace cobakl, KPOJANK Jerue nopoceHka, a
cobaKa Tsenee nopocelika. IKTo U3 KHBOTHLIX caMBLIfi JEIKHH 6 KTO
camplfi TazenLIt?

anaun 4.109 — 4,117 pewnTte, ncroawsys rpay Cunaproro or-
Houreuus,

4,109. ICnacc BuicTaBuA Ha COpeBHOBAaHHA NO MJaBailio KOMAaHAY
mMaaounkos., B nee Bxonnan: Bura, Koaa, Aunpeit n Cawa. Koasn
npomabt icranuiio Obictpee Annpes, no meuneniiee Cawn, AHuapeii
3aTpaTiii Ha TY 2Ke JICTaHWIo Bpeaenn Goablie, yen Bnrs, KoTopblii
naasan mejaeiiniee Koan. I ak pacnpeseanaiich MecTa Ha copeBHOBa-
HHSX?

8 B
. ¢ .
A / . A./?' \ob‘ /
L]
\\ Y /
a) E o)
Puc. 51 Pnc. 52
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4.110. Toas, Boaoan n Cawa xueyr na ofnoil 1 1ofi ke yauue,
1o B pasHbix Aonmax. Ha 3710il ke yuamie naxoinres wkonaa, B KOTO-
poii omn yyarcs. Bomo:s kuser ot wko.aul ne Ganzke Toan, a Cama —
He nanbwe Toman. PeGsara /o0aT NPHXOLLTL B INKoay Biaecte. Kro
13 peGsT JOJKEH BBIXOMITL H3 JOMa paHblie BCCX, KTO — HECKO.JILKO
nosisee H, HaKOHell, KTO I3 HIX BCTPeYaeT ABYX OCTaJbHLIX.

4.111. Mpt naGniogaeas 3a BepTOJIETOM, OpPJIOM, AlIpixalbJeM, ca-
moseroM. Open HaxXoilTCs BbIlUE BEPTOJIETA, BEPTOJET — HIKE CaMo-
JieTa, Ho BbiUle AHpHxalas, a opes — miKke camodseta. B kaxom no-
psllKe PacnoJoAINICh 10 BLICOTC BepToseT, oped, Aupinkabab 1 ca-
MOJeT?

4.112, B stoM roay ua Balucit yamie HOCTPOILIIL NSITh JOMOB:
Ne 10, 11, 12, 13, 14, Oaun 13 nux nsrasrazmHbil, Apyroii wecti-
3TaXKUDLIH, TPETHH CeMU3TAMKIBI, UETBEPTLIT BOCHMIITAKUDLIL, NATLII
JepatHataxuulil. Ckonbko 3raxkeil B gomax MNe 10, 11, 12, 13, 14?
HsgectHo, uto B fome Ne 14 Gosblue 3Taskeil, yeat B jome Ne 10; B pome
Ne 11 Goabiie, yen B Jome Ne 13, 11 menpine, yem B gome Ne 10; B xo-
sMe Ne 14 sraxeli Menbule, yeM B gome Ne 12,

4.113. PeOsara Cawa, YXensn, Koas n Muwa ornpapiiich B nOXoA.
¥ Kaxaoro 13 HHX Obla piok3ak. ¥ Cawn pioxsak Oblil Jerue, yem y
Konn, no tsxeaee, ven y )Keun. ¥ Mnwn pioxsak Oui jerue, uem y
Koau, no taxenee, uem y Cawni. PeGsita nayt apyr 3a apyrom. Kax-
IBli Bnepend uayuliii HMeer Gosce serknil plok3ak. B kakon nopsiike
HAyT pelsaTta?

4.114. W3 narepst suuwin S typucros: Bacs, Tans, Toas, Jlena,
Muwa., Tons wuer pnrepemt Miuwu, Jlena — snepenn Bach, no no-
sain Muwmn, Tans — snepennn Toan. Kro naer neppuiM H o KTO [OC-
JeaInM?

4,115, Hauo narb uncen. Mspecriio, uro nepsoe Codanlie nsiToro,
BTOpOe MeHbLUe TPETLEro, MsToe 6oJbIlIe TPETLETO, 4 UCTBEPTOC MEeHbLIe
nsitoro. Kakoe 113 yncen Qodiblue: HEpBOC AN UCTBEPTOE? ISTOE 1IN
Bropoe? MoKHo JsH YTBEpKAaTh, YWTO BTOpPOE HICJIO Melblie Yerpep-
TOFQ?

4.116. B nawen necy Karaplit 3alI1IM2ETCs CRONAM JA€JIOM H 9TOMY
lesty ofGyuaer ApYrHX: O INIETYT KOP3HHbl, ApYriie JoBaT phiby.
Pemecny Mol Hayunaics apyr ot apyra. Kot yunacs y Boiapor, Ex —
y 3aiina, Jlnca — y Boaka, Mpiuis — y E:xa. BoGep yunn Boaxa it
Berapy, 3asiu — Beaky, a Bapcyk — 3aiina. BoGep Obl1 yueHHKOM
Menpeas, a Ex — yunresnem Hsrtiaa. Jlyuwe scex niea xopauiisl Ex.
Yen 3aunmalores 3asu, Hsitea, Boak n Jlnca? Kro us 3pepeii naiue-
ro Jieca pamblie BCeX Hayulics JoBHTL PbLIGY I KTO IMICCTH KOp-
3HHBI?

o o a .
4.117. B muoxecTBe Apoleit 3ajalio oTiowenHe «¢ipodu 5

c -
-!— PaBHbD:, Kaxumu cpoitcTBasi oo ofaaiaet?
¢
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4.118, B muoskecTBe Jroaelf PACCMOTPHM OTHOLIEHHS: a) «4CJOBEK
X NOXOX Ha yedoBeKa y», 0) «v Il y MHBYT LA oxloil YJauue», B) «x
oTely y», ’

Onpesenyte cBoiicTBA HA3BAHHBIX OTHOUIEHHIT.

4.119. Ha pucynxe 53 n3oGpaxkeH rpaf otHolleHna «Soablile, years
B MHOXECTBE YHCJMOBLIX Bbipaxennii. IlonGepure Buipakenisi, Koro-
pble MOXKIO TMOCTaBHTL B Mpsnoyroaniiiki. Ilpomamioctpupyiite na
nplMepax, 4To oThouenie «0o/blue, UeM» TPaH3NTHBHO.

4.120. Ha pucynre 54 nsoOpaikennl rpagbl oTholucHIs «Goablue,
yem». Kakiie 13 HIIX nocTpoeHbl BepHO?

4.121. Hanu rpagul oTHOWENNS «Medblue, uyem» (puc. 55). Kakoe
3 uyicea A, B, C u D cayoc Goabluoe? Kakoe camoe MasneHbKoe?
IMpunaitte A, B, C u D noJxoAsiuHC 3HayeHNsI.

4.122. Mspectiio, uto oTiOlieHHe R pe(peKCHBHO H TPaH3HTHB-
Ho. Honoaunre rpad 3Toro otHowemns, H3o0paxeHundi Ha pH-
cynke 56.

4.123. Hau rpad otnowenis «GoJblie, Yem», ToHKawil 11300pae-
Hbl BCE 3/CMEHTLI PacCMATPIBACHMOTO MHOXKECTBA, HO OANH 37JeMent ¢
neuspected (puc. 57). Onpejennre ¢, ecai: a) { — HarypaJsbhoe YHCIO;
6) ¢ — neilicTBiHTEILHOE YNCMO.

4,124, D — muoxectBo npsuMbiX (puc. 58). Paccmorpure B 3TOM
MHOMKECTBE OTHOILEHIS: a) «npsMas a napaJjJjenabia npamoii by, 6) «nps-
Mast @ NepneHAnKyJaspHa NpsmMoil by, B) «npaAmasn @ nepecekaer mps-
MYIO D».

Onpezedite cpoiicTBa Ka<AOTO 113 OTHOWCHNH M nocTpoilTe HX
rpadut, 0G03HAYHB MPSIMLIE TOYKAMH.

Y k a 3 anue. Cuniraiite, uto npsmasn napaaneabha camoil ceGe.

4.125. C — mmoxectso npsamoyroasknkos (pnc. 59). Iloctpoiite
rpaj) OTHOUIEHIS «NPSIMOYTOJMbHIKH X 11§ PaBHOBEJINKI», B MHOMe-
cree C, 060o3naunB NpAMOYroAbHIKN Toukamn Fy, Fo F, ... F, F,.

Hokaxure, 4To NaHlOe OTHolleHile pedrekcHB-
b 110, CHMMETPHYIIO H TPau3MNTIIBHO.

OG’Q 4.126. Ha pucyuxke 60 mn3oGpaxen rpad
a’ \ otnowenis R B myoxecrse X = {a, b, ¢,d e},
-O Peduexcnpno s s1o othowenne?  Ciner-

e/ /C piuHo Ji ono? TpaH3uTHBHO Jil OHO?
O\_"d 4.127. Ha pucynke 61 nsoGpaeH ynpouueH-
uulit rpady orsomenns R. onoansnte stor pu-

Pre. G0 CYHOK, CCJII H3BCCTHO, 4TO OTHOluenne R pe-
(DIEKCHBHO 1 CHMMCTPIIUHO.

Qe g 4.128. B wmmoxectse M cryjnentoB nejaro-

X4 riyeckoro (akysabTeTa 3ajaHo OTHoUlellHe R—

¢yYnTbhCl Ha ORHOM Kypce», JloKaxure, uTO

R — ornowenrne sKxBHBajenTHOCTH. Ha Kakhe

Qe ¢ KJNacChl paso0bercs MHOXecTBO M 3TiM OTHO-

— 1eHHeM?
Pic. 61 4.129, Kaxue 13 caeayiomnx OTHOLUEHHI]

ABJASIIOTCST  OTHOLWEHHSIMH  SKBHBAJIEHTHOCTH:
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VAN vNANQVAN
AN VAR A LTINS

a) «ObIThb paBHOYNaJeHHBIM OT MoCKBL (B MIIOXECTBe ropojos);
0) «mpunajIeKaTh OANOMY H TOMY e BILy» (115 XKIBBIX CYIIECTB);
B) «iMeTb oOWYI0 TpanHuy» (B MHOXECTBe rocCy/1apcTB).

4.130. Ha muowectBe A naTypansnnix yncen ot 1 no 100 pac-
CMAaTpPIBAIOT OTHOWeHHE R — «@ HMEeET TY K€ YEeTIOCTh, YTO 0 D».
SIpasieTcs JIH 3TO  OTiIOWIEHIle 3KBHBAJICHTIOCTBLIO? Kakne 13 wyicen
mioxkectBa A ynoBaeTBoOpSIOT ycaosnio 9RH? aR4? 8Rb? aR5? Ha
Kakxlie KJaaccbl 3KBHBaJICHTHOCTI PACHAJACTCST MHOMKECTBO A Mo Aano-
MY OTHOLICHIIO?

4.131. PasGeiite Bce narypaanibic uiicna or 1 1o 20 Ha Kaaccol
TaK, 4ToOHl B OJMHH KJlacC AOMaJIl YlCAa, lMEIOLLe OAHH H TOT Xe
ocrarok npi AeiacHnn na 5. Ckoabko nomyunaoch Kiaaccop? ITo ka-
KOMY OTIIOLIeHHIO 3KBHBANEHTHOCTI! MNpOI3BeAeHO 3TO pasClelnie?

4.132, MuoxectBo LleALIX ulicesq pa3GUTO Ha TMOAMIONKECTBA YeT-
HBLIX H HeueTHLIX uHcesd. [lo Kakomy OTHOLUIEHHIO 3KBHBAJEGHTHOCTH
chesano 310 paaGHeile?

4.133. Ha pucynxe 62 nsoGpanmensl TpeyroabHiiki. PasGeiite ux
Ha KJacChl: a) OCTPOYrodbHble, IPSMOYroJbHbe, TYNOYrodbHbIE;
6) paBnocTopomiiie, pasHoCTOpolllic, papnofeipennse, HO He pab-
noctoponinne. Hailanre nepeceuenne stix Ka1accos. CKONBKO MOFJIO no-
JYUNITLCST KJacCoB TPeyroablinkos? Kakie 13 3THX KNaccoB 3aBeloMO
nycro? Kakne H3 3THX KJaccoB MYycThl B falHOM cJayuae?

4.134. Tlo kaxium mpH3nakaM xJaaccwduuupyior: a) xuurit B 0nG-
JoTexe; 0) ydallixcst B OTUETE KJAACCHOrO pYKOBOLHTENs?

4.135. B mmoxecTBe yYallHXCHl KAacca BLIJAGACHBI MOIMHOKECTBa
OTAHUYHUIKOB, IioHepoB H MaJbLYHKOB. Moo s CKasaTtb, 4YTO MHO-
XEeCTBO YHuaulllxcs paan’ro Ha 3ata TpH nommon(ecma?

4.136. Ha naockoctu nposeaena npsinas . MoXXHo /1 cKasath,
UTO MHOXKCCTBO BCEX MNPSIMBLIX MJOCKOCTH paBGHBaC‘TCﬂ Ha TpH K.1acca.
napajJjensuole /, nepneHANKyJasipible [ 11 nepecexaloue [?

4.137. MoxHo it pasGuTL MHOXECTBO TPCYTOJILHNKOB Ia pasHoO-
Genpeniibie, PasHOCTOPOHHIE | PaBHOCTOPOHHIIE?

4.138. Ha nnockoctit nposefeHa okpykHocTh, MorHo it pasGuTh
MIIOXKECTBO BCEX OK]PYNKHOCTEil Ha ABa KJaacca: Kacalouyixcst AaHHoil
OKpY:KUHOCTI 1T nepecexalolnnxest ¢ Heii? Kaxoli xnacc okpyxnocrei
NOCTaTouno A100aBHTL AJ5 3aBeplucHus KJaacCHpiKalin?

4.139. Hauo mmoxectso M = {—3, —2, —I1, 0, 1, 2, 3}. Tlo-
cTpoiite rpap oruomenna T — «x < y» MENKAY 37AEMCHTAMH JaHHOTO
MHOXeECTBa i MoKa:knTe, 4ro 7 — OTHOIUCHIIC eCTPOroro nopsajKa.
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o ™eH HsoGpaznte rpadur orHowenus T B npsivoy-

y ’ rofLHOI CHCTeMC KOOPAHHAT.
4.140. Hau rpad oTHOWIEINIST ¢CTaplie Mo
oA BO3pacTy» B MiloxKecTBe Zeteit B, H, A, X, J
. / (puc. 63). Mpasuieho mit noctpoen rpad? Kak
[ ]

A MOXKHO JIOMOMIIHTL ero? ¥YcraHaBjaHBaeT /i
Frc. 63 paccumarpiBaenoce OTHOLIeIHE NOPAJOK B MIO-
’ »Kectse Jiereii? I Kaxoii?
4.141, Jano muoxecrso B={0, 2, 4, 6, 8},
11a KOTOPOM 3ajaiio OTHOLIGHHC «\ siBisiercs Jernrtency y». Onpene-
JINTE CBOICTBA 3ITOTO OTHOILeHHs, NOCTpoiiTe ero rpad 1 rpauk.

4.142. B muoxectse K oxpy»knocTeit Ha TJIOCKOCTH 3ajaHo OT-
HoUIeHHE <OKPYIKIOCTL @ JEKUT BHYTPH oOKpy:uectn by, Kaxinm
cpoiicTBamMii 001a%acT 3TO oTHoulelnle? 3afaeT i olO TOPsIOK Ha
MHOXKecTBe K? SIBasieTest A 3TOT NOPSIOK JMHHCHHBIM?

4.143. Muoxecrso A cocrontr n3 xanurtana Mpanosa, crapumx
aeiiteHantoB Ocramuyka n Ipuropwesa, Jeiitenantos Ocunenko, Ba-
cibeBa u Llarunosa, npanopnikos Cenvenona, JleGeaena 1 Kpabuy-
ka. Maobpasure npu nomown rpagda ornoweniie R — «a crapiue mno
3BaHHIO, YeM Db» B 3TOM MuOXecTBe. SIBasercs au R xaxim-anGo oT-
HolleHileM nopsiKa?

4.144. Buoiacunrte, kakimi cpoiictBami o01ajlalor caeayionilie or-
HOLIEHHS, 1Ha30BITe CPEAI INIX OTHOIUENIS KBIBANEHTHOCTII I OTHO-
1IeHHs Mopsylka: a) «a KOHFPYSHTHO b» (B MIOJKECTEE TPCYTOJIbHI-
KoB); 0) «a KOHLENTPIuilo O» (B MHOMXECTBE OKPY»KHOCTeil Ha naocko-
cTii); B) «a paniio b» (B MHOXKCCTBE PaUHOHANLHLIX YIICeN); T) ¢Q MelbLue
Han papnio b» (B MHOXeCTBe LeJNBIX yiicen); Ji) «a He Goabiie, yem by
(B MHOM€ECTBE LeILIX YlIcen); €) «a KpaTiio b» (B MHOKECTBE HATypalb-
HBIX YlCeN); ) «a SBJIACTCS NOIMIIOMECTBOM U» (B MHOXKECTBE reone-
TpHYeCKHX (UTYP); 3) ¢@ ABIASACTCA COOCTBEHNLINM NOAMIONKECTBOM by
(B MHOMKCCTBE TeoMeTPHYecKIIX (PHryp); 1) ¢a SIBJAACTCS JIOTIO/NEHIIeM
b no npsiMoyroapHilKa» (B MHOJKECTBE TCOMETPIYECKNX (MFYD); K) «a
cnenyer 3a b» (B MHOXCCTBC HATYPaJblibiX ulicen).

4.145. Kakie 13 cAeAYIOWHX OTHOWIEHINT MEKAY JIObMI pedyiek-
CHBHDI, KaKlle CHMMCTPHUIIDI Il KaKkle TPal3nTHBHULE a) «a cecTpa by,
6) «a nayadabHuK b»; B) ¢a ApYr O»; T) ¢@ IIMECT TOT JKC ILBCT TJ1a3, uTo
i by, 1) «a Ha 4 cu Boiwe, yem Oy; ¢) ¢a POAUICS B TOM 7K€ TOAY, UTO
1 b», IMasoBHTe cpeiit 3THX OTHOLICHINT OTHOUICHIISI DKBIBAJIEHTIOCT!H
H OTHOILEHHST TIOPA/LKA.

4.146%, Kaknmn cpoiicTBanmil o0yialaioT c/IelyIouliic OTHOLIGHHS B
MHOXKECTBE Z LeJBbIX YHCcen:

a) (x— )3 6) (x4 y):2 B) X* = y%
T) X% =y n) x* =y, e) x| < lyl;
x) x| + |yl = 3; 3) |xl-+ |yl == 4 n) x =y,

K) x-y=4 a) (x* — y?) 4,
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4.147%, Kaxne us ciaeayounix oTnomennit B X apasiores oTio-
weHusiMI AKBiBaJeHTHOCTI? [as ornowennii 3KBHBAJICHTHOCT! Haii-
JUITE KJ1ACChl 9KBIIBATeNTnoCTI:

) X=2Z, (x—y):3

6) X = N, (\:—~y),3

B) X =N, (x—y):3 mmm (y —x):3
rn X =R, A-—}'—Q'
n)X=\I(—| y):2

e) X =7, x* == y*,

4.148. Ha muoxecrse A — {3, 4, 8, 5} 3axano nexoropoe oTIIO-
lueliiie 3KBHBAJCHTHOCTH R, rpaQUK KOTOPOro iseer BIL

R={@, 3, 3 H, 3 & D, 55,68, 8,5, G &)
ITocrpoiite rpad oriowenus R.

4.149. Mycrs R — orHowenne B mioxectse X. Kaknmi cpoiict-
BaMil o0JaiaeT 3TO OTHOLUeille, Cecai:

a) X = {a, b}, R = {(a, o), (&, b), (a, b);
. 6)>}X = {a, b, ¢, d}, R = {a, a), (b, b, (¢, ©), d, D), <a, ),
y )45
¢ B) X = {a, b, ¢, d}, R = {{a, b), b, a), (a, ©), (, o), U, ©,
(C) d)}'

4,150. Oruolliene Mexcay 3JAeMeHTaMil MIOMKECTBA BCEX LEMBIX
yiicea Beipaxelo ypashennenm y = x -- 4. Iloctpoiite B npssoyroJib-
Hoil clcTeme KoopAaHnaT rpagHk :-)Toro OTHOLIeIIHSI, €CAH OHO onpe/le-
JAeno Ha muomecrBe A = {—3, —2, —1, 0, 1, 2, 3}.

4.151. Ilpencrappre oTnowennsi x +y = 6,x +~y <6, x4+ 3y > 6
B mioxkectse A = {0, 1, 2, 3, 4, ..., 10} ¢ nomoulbio rpaikos B nps-
MQYTOJILIOI CliCTeMe KOOpAIiHaT.

4.152, [locrpoiite B npsMOYroJibloli CHCTEME KOOpAHINAT rpagik
oTHoOlwes1 R, KOTOpOMY HpHHauaexaT Touki A (x, y) C LeabMH Koop-
JUiHaTaMil, TakKie, YTO:

0L K10, —2<Ky<3 )<Ly, 0Ky<6 x>0
0) x=2, -6 <y <4 wWyx-ty=4, x>0 y2>0;
B) x =2y, -4y 4 ) x-Ly<B,x>20,y>0

4.153. TlocrpoiiTe B MPAMOYTroJbIOil cicTeMe KOOpAlHar rpaduk
oTHoweHs R, KotopoMmy nphuaniexar Toukn A (x, y) (KoopAHHAaThHI
X, ¥y — uicaa jeilcTsuTeabHble) TakHe, uTo:

a) x =2y, —5Ly<5; 1) x=2, —i<yg 4

6) xFy=4,x2>20,y>0 ¢) y =3, —2 L x5

B) x+y<4, x>0, y>0 ) =33, 2Ky 4
3;

Nny=2x —3LxL3
1N, =N U {0}.



4.154. Ha pucynke 64 nsoGpaxennsl rpadiki HEKOTOPBLIX OTHOLUe-
nnii. Onpegeante 1o 3Ty pHCYHKaM, KaKile 113 OTHOLEHI] pe(IeKCHB-

HbI, KaKHe ClIMMeTPIl'-Hlbl.
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FnmasaV
OTOBPA)KEHHSI U $YHKUHHU
§ 1. OTOGPAXXEHHSA MHO)XECTB

Hych JAaHbl ABa MHOXKECTBa XuY (3T" MHO2KECTBa MOTYT HMETb
OGm”e 3JICMEHTLI HJAH AaXe COBﬂaHaTb) H KaXXAOMY 3JIEMEHTY X € X
NOCTaBJACH B COOTBETCTBHE eAHHCTBeHHLIH snement y € Y. Torma ro-
BOPAT, YTO 3anaHo omobpascenue [ snocecnea X 6 sHodicecneo Y, W
NUIYT:

f: X—>Y.

DneMeHT y, COOTBETCTBYIOWIHH 3JeMenTy X npH ortoGpaienin f,
Ha3LIBAIOT 00pa30os x 1 oCo3Hadalor [ (v), 1. e. y = f (x).

Ecmn y = f (v), To x Ha3LIBAIOT 71p005pa3ost dJeMeHTa y NpH OTo-
GpaxceHimn f. MHo)ecTBO BceX npoo0pasoB 3JemMeHTa y Has3blBaloT ero
noAHbLM 11poofpazom 1 ofGosHaualor [i(y).

Mroxectso X Ha3bIBAOT 004acneio  onpedeacruss 0TOGPaNeHHs
f: X =Y, a nHOXeCTBO Y — 0baacnivto npubounus 3toro orobpaxe-
Hus. Yacth oGsacTH npuOLITHS, cocTosiasl H3 BceX ofpasoB y €Y,
HA3BIBAIOT MHONCCCMBOM 3HAteHUT; OTOOpaXceHHs f.

OroGpaxetne f: X — Y Takoe, 4ro ero MHOXECTBO 3HaueHHil COB-
najiaer ¢ o6aacTblo NPUOBLITIIA, LA3BIBAIOT 0MOOpaKNCerties MHONCeCmEa
X na anoocecngo Y.

OroGpaxenue f: X — Y Takoe, 4To mosHbIH Npoofpa3s KaxJaoro
3jleMeHTa y H3 MHOXKECTBa 3HaueHIf COCTONT U3 OXHOr0 3JeMeHTa
x € X, HasuBaloT obpamusoey omodpascertess X 8 Y. Ecmi oroOpa-
xeHite f oGpaTinO, TO 13 X 55 X, clIenyer f (x;) 7= f (x.). Ecan f—
oGpaTisoe oto6paxenie X Ha Bce MHOXCCTBO Y, TO [ Ha3LIBAIOT 63atM-
HO-00HO3HAUHbIM CoOMmEememaues Mexay mHoxectBamt X H Y.

TI'paghuron otobpaxenun f: X — Y HaswiBaloT muoxecTBo I' Bcex
nap <x, f(x)), rae x € X.

OroGpaxeHne 1300pakaloT Il NpH NOMOUy! Fpada: 3/71eMeHTHl MHO-
xxecTB X 1 Y n3o0pa<aloT Toukami H NPOBOAAT CTPEJKH OT KaKIOoro
x € X K coorpercTBylowemy y € Y.

[Ipumep 1. X — mMuOXKeCTBO o0jitlo-
sqaunbix uncest, 7. e. X = {1, 2, 3, 4, 5, 6,
7, 8, 9}, a¥Y = {0, t}. IlocraBiuM B coot-
BETCTBHE Kax¢gomy umeay x € X ero ocratox
NpH lefeHln Ha 2. JIBASIETCST MM 3TO COOT-
BercTBHe otoCparkennem? Kaxmna? Kakoii ane-
MEHT ABAsieTcsi oGpa3son aneMenTa 62 7? Hai-
JeM noJsilbiit npooGpas agnemeHta 1 € Y.

PeweHue F3oGpasnm 3asiaHHOe COOT- Pic. 66
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BETCTBIC MeXAy MHoxecTBaMu X u Y npu nomown rpada (puc. 65).
Buaus, uTo OT Kaxcaoro uucna x € X MIAET CANHCTBEHNAsl CTpenka K
aneMeHTaM MHoXKecTBa Y. FlHaue roBops, KaXKIOMY YIiCaY H3 WHOMKECT-
Ba X COOTBETCTBYET eJHHCTBEHHbIH 3JeMeHT MHoxecTsa Y. Ciezopa-
TeJbHO, JAaHHOe COOTBETCTBHE ABJSIETCH oToOpa)keHHeM. A TaK Kak
MHOKEeCTBO 3HaueHu# 3roro ortoGpaxenns {0, 1} coBmanaer c o6-
JacThbio ero NpHebITIisl, TO IIMeen oro0paxceliiie MHOXeCcTBa X Ha MHO-
»kectBo Y. Ilpu atom oroGpakenun uncaa I, 3, 5, 7, 9 nepexozaT B
1, a yncna 2, 4, 6, 8 — B 0. Ono He siBAsieTcs 0GPaTHMBIN.

OGpasom yiicna 6 asasercs yncyo 0 € YV, o6pasom ynena 7 — uneso
1 € Y. [Toaneit npooGpa3s uncna 1 € ¥ ectb muoxecrno uucen {1, 3,
5, 7, 9}.

IMMpuwmep 2. Ilycte X — MBOXKECTBO BCEX TPEYrOJbHHKOB IIO-
ckoct, Y = R — MHOXecTBO Bcex AeiicTBHTeNbHBIX ulcesa. BrniGepen
eIy H3MEepeHHsT AN I COMOCTaBHM KaXKAOMY TPEYroJbHHKY 4Hc-
J0 — TIepHMeTP 3Toro TpeyrodbHHKa. Byner an 310 cooTBeTcTBHE OTO-
Gpaxennem? Kaknm? Kakos noaneii npooGpas umcia y € R?

Pewenne Kaxabii Tpeyronbuk nMeer onpeaeeHHbiH nepi-
MeTp, NOSTOMY KaX{JIOMY TPEYrofibHHKY 113 MHOXKeCTBa X CONocCTap/ser-
Csl Mpil JaHHOM COOTBETCTBHH €IHHCTBEHIOE YHCJIO — €ro MepiiMeTp.
Ho nepumerp TpeyroiibHHKa — YHC/IO MOJOXKHTEbHOE, NOITOMY MHO-
JKeCTBO 3HayeHIi} 3TOro oTofpa{eHisT COCTONT N3 BCEX MOJOMHTEMbHbIX
AeHcTBHTENBHLIX uyHced. IMwmeent otoOpakeniie MHo)kecTBa X  BCex
TPEYTONBHHKOB B MHOXECTBO BCeX AEHCTBHTENbHBIX YIICEJ H Ha MHO-
JKECTBO BCEX NOJOXNKHTeNbLHLIX YlCel.

Ecau y — nosoxiTesLHOE 4HCH0, TO NMOMHBIR npooGpas y COCTOIT
H3 BCeX TPeyroJbHHKOB, MEPHMETD KOTOphiX pasell y. Ecan y — ot-
pluaTeJbHOe 4YHCAO IVIH HYJAb, TO MOJHLIH Npoolpa3 y ecThb mycToe
MHOMECTBO.

NMpumep 3. X={0, 1, 2, 3, 4}, Y = Z. Orobpaxenne f
MuoxkecTBa X B MHOXKECTBO Y 3ajano cjefylouyiM oGpasom: fi x—y =
= 3x — 2. OnpenennM BHX 3TOro OTOGpaX<EHHS Il IMOCTPOHM ero rpa-
(pHK.

Pewenune [dra xawkporo x € X Haiiien obpas y €Y, coor-
BETCTBYIOUIHE 3HAyeHHs X M y 3anuimem B Tabuanuy:

|o 1
y =35 —2 |—2| 1 | 1 i 7 | 10

X

MuoxkecTBO 3Hauennit oroGpaxenist f €CTb MIOMECTBO YHCes
B = {—2, 1, 4, 7, 10}, npuuen B — Y. CnenoparennHo, [ ecTb 0TO-
Opaskenie MHOKecTBa X B MHOXECTBO Y, 1 3TO oToGparkenne oGparino,
TaK KaK Kakjoe 3HauyeHHe y € B liMeeT elllCTBeHIBIT npoolpas.
Ilapel cooTBeTCTBYIOWIX 3HauyeHHH X H y, 3amucaluLIX B Tabauue,
06pa3yloT rpauK AaHHOro otoGpaeHHs f muoxkecTBa X B MHOXECTBO

Y, T e
r = {<0y _2>! (l! l>' (2! 4)! <3! 7>! (4! l0>}'
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B npssoyroabioit ciicrene  Koopanuar Y
rpauk oroOpaxkerns [ 1MEeT TaKoit BT
(car. pitc. 66). ’”“““’l
5.1, Haoor gsa  mnoxeersa: X —= {[la- i
puk, Mockpa, Bapwaga, Tawkenr, Kpakos, =11
Pura} u Y — {CCCP, ®panuus, [losbuia, I {
Anrans}. Coorsercrsiie nmexxuy Hinwmir: «lo- 4= : ]
pon x naxojutcst B crpane y» (v€X, y<€Y). Pl
[Mocrpoiite rpag atoro coorsercrsisi. Byjer Tk ! }
Jil 310 coorsererniie orobpaxenten? Kakns?  ~ 7 9] 1 234 e
SIBasiercst n oToGparkelies  COOTBCTCTBIE, -2
NP1 KOTOPOM KaXAOI CTpale conocTaBiAior- Pite. 66

€51 naxojsiuecss B neit ropoiar

5.2. X — MuOKeCTBO Yyuauulxcsi B Kjacce, Y — MHOMKECTBO napt
B Kaacce. Kauaomy yuaniemycst kaacca cOoOTBEeICTBYeT fapra, 3a Ko-
Topoit on cjur. SiBasiercs: i 310 coorBeterBiie oTolpaxeiiien? Ka-
Ko o0pa3 saexenta x € X? Kaxos nomntii npooGpas saementa y € Y?

5.3. Mcay muoxkecrsom nment X = {Anapeii, Bopuc, Mnxaun,
Aunexceii, Koncrautin, Bacumuii, Kupa, Banentnna, Cemen, Mapus,
Coppst, Onwra, Tuatyp, Tpogus, [Opuit} 1 muoxecrsonm Y Oyxs pyc-
CKOTO ad(aBiiTa YCTallOBJEHO COOTBETCIBHE, NMPH KOTOPOM KaiIoMy
1IMEHH COMOCTaBAsieTcsl ero nepsast OyKBa. DyieT JH 3TO COOTBCTCTBIIEC
oro0paxennem X na Y? Haitante oGpa3 mmoxcecrsa X. Haiire
nodsinvie npoodpasnl Oyks A, 5, K, JI. Haijaute noanit npooGpas
MHoskectBa raacubix Oyxs. Ilepecexaercst i ol ¢ noatbist 11pooGpasom
MIOXKECTBA COMACHDIX Oy KB?

5.4. Kamxpnoit Touke M orpeska AB mocTaBliM B COOTBETCTBlie ee
npoexuito M’ ma npamyio p (puc. 67). Byner nn jauiloe cooTBeTCTBIiE
orodpamcinen? Kakin? Onuwnte obnacts onpegesenus;, o61acTb
NPHOBLITHS 11 MHOYKCCTBO 3Hauelilli 3Toro oToCpaXeHiis.

5.5. Muoxectso A coctonT 13 KocTeii JOMHHO, a MHOXeCTBO B —
13 verbipex HrpokoB. Kaxq1oil KoCTI 0MIIHO n0CTaBel B COOTBCTCTBHE
HIPOK, ACP2Kaulil 3Ty KOCTb. $IBJSICTCS s 3TO COOTBETCTBHE OTOGpa-
aennem A na B? Y7o siBasercs noJHbLIM NpooGpasoM HrpokKa?

5.6. MuoskectBo X COCTONT 113 BCCX KBaAparoB Ha IVIOCKOCTH, &
MHOYKECTBO Y — 113 BCex okpysKkHocTeii Ha Toil we nuaockocTi. [locra-
BHM B COOTBETCTBHC Ka:KAOMY KBaupaty BOHCGHHYtO B Hero OKPY K-
HocTh, SIBasieTcs Ji 310 cooTBercTBHE OToGpasennes X na Y? Yrto
SIBASICTCST MOJILIM Npoo0pasomM januoil okpy:xoctu? Slsasiercs Jin
3TO OTOOpaXxelne oGpaTHMBIM?

5.7. MuoxkecTBo A cocTolT N3 1HOMEpPoB 8
B HHCTHTYTCKOM rapiepobe, a MHOeCTBO M
B — n3 nanapro, BHCAIUHX B 3TOM rapiepo- A
Oe. Kaxjomy najlbTo COOTBETCTBYET HOMEp |
TOTO KpIOYKa, Ha KOTOpPOM OHO BHCHT. By- |
JeT JIH 3To cooTBercTBlie oToOpaxeniiem A na - L P
B? Tlpu xakom ycaosin oroGpaxenine A—B A M
Oyier oOparumbl? Moxer aH OHO OblTh Puc. 67
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B3a1{MHO-01103HAYHbIM
AnB?

5.8. Kaxnoit Touxe X oxpy:KHOCTH nocTas-
Jena B coorpercrpiie Touka X' apaserpa AB
takasn, yto XX L AB (puc. 68). Hokaxure,
YTO 3TO COOTBCTCTBHE — OTOOpaj<eHIIe MHOMKEeCT-
Ba TOYEK OKPYXHOCTH HA MHOXKECTBO TOYEK Ji-
ametpa AB. Buisicuure, apasercs i otolpa-
JKCIIHEN COOTBCTCTBHE, CONOCTABASIOUEE TOUKE
X' nnasverpa AB npoexrtupyouecs B Hee TOU-
KH OKPY2KHOCTII,

5.9. CoorpetcrBlie Mexcly TOUKaMH  ABYX
otpeskos AB n A'B’ ycraHoBieHO Tak, Kak
noka3ano Ha plicylke 69, rae B - B, A — A’,
X = X' u . 1. Buificunte: a) MexLy KaKIIMH
MHOXKECTBAMH 3a/laHo cooTBetcTBhe; 0) Oyner an
3TO COOTBETCTBIIC OTOOPAKEHIIeM I KAKHM; B) Ka-
KoB npooOpa3 orpeska X'Y’; r) kakoB oOpa3 orpeska AX?

5.10. Ha pucynxke 70 cTpenkami nokasaHbl OTOOpajkeHHSI MHO-
JKECTBA TPCYrOJLHIIKOB B MHOXeCTBO KpyxKkoB. [lpo kaxue u3 HHX
MOXXHO CKa3aTrb, YTO OHH OTOOPAa:aloT MHOZKECTBO TPEYTOJLHIKCB Ha
Bce MHOKecTBO Kpy:kkoB? Flmeercst jin 3nech oGpatiinoe oToGparkeHne?
B3aHMHO-0/IHO3HAYHOE COOTBETCTRHE?

5.11, C — nuosKecTBO AHEll Helesil, NO KOTOPLIM TPOBOASITCS 3a-
ISITHS B LIKOsMe, D — MHOXECTBO YUCOHBIX TIPEIMCTOB, H3Y4aeMBIX B
Il knacce. Kaxszomy AHIO HeZe1u COOTBETCTBYIOT T€ MPEAMCTHI, KO-
TOpLIE BKJ/IOUCHBI Ha 3TOT JAeHb B pacnHcahnie. Moo i CUHTATDL
310 cooTBercTBHe oTobpaxeniem C B D? Tlouemy? Byner amn oroGpa-
:KeHIIeM COOTBETCTBHE, TIPIl KOTOPOM KaX0oMY MPEAMETY COMNOCTaBaRIoT-
Cs1 JHH Heienad, B KOTOpble H3YualoT 3TOT npeianer?

5.12. Kax3zosy 3puTedio B 3a/le KHHOTCATPA NOCTABHM B COOTBET-
CTBIie Kpecao, lia KOTopoMm oH cijnT. Bcerja Ji onpeaeneHo 3T0 OTo-
Opaxenne? B kakom cayuae 3to oToOpakenie Gyaer oOpaTHMDLIM?

5.13. Moxno an 3anarth orofpaeHiie caeiyiouyiM o6pasoM: MHO-
#ecTBo X COCTOHT H3 OTPE3KOB, a MIOXECTBO ) — 13 TPeyrosLHHKOB;
Ka)XX10MY OTPE3Ky CTaBHTCSl B COOTBETCTBI€ TPCYTOMbLHIIK, LM KOTO-
poro 3TOT OTPE30K siBJAseTCA cpeiied aunneit? Tlouemy?

5.14. B uem COCTONT 3aKOH COOTBETCTBISI [ MEXKIY MHOKECTBAMH
A u B (puc. 71). Hoxaxure, uto [ — oTtoGpaxieHiie A Ha B.

COOTDCTCTBHEM MEXKAY

Pac. 69

A—0
A

A—O |,

A—0O
A0

A—O ],

A—O
HN—0O
A—O

f)

A—0O
L—O
O
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5.15. CooTpercrBiie [ MeXY MHOKECTBOM
X — BCEX TPEYTOJALHIKOB [IOCKOCTH M MHO-
KeceTsoM Y — Beex  meficTBHTEABLHLIX uHced
TaKOBO: GTPEYTOJABHHK X IIMEeT IJOLLalb,
pasuyio y». Iloxaxure, uro | — oroGparke-
HHe. YKaXITE MHOKECTBO Cro 3Hayeciini u
onpeesnTe BILY. ) Puc. 71

5.16. Hauwl nmoxecrsa A = {1, 2, 3} -
i B — {a,b}. 3anuwnre 30CNCITLI MIIOXKCCTB
A . Bu X A 1oycranonnuTe MEKLY IHMH B3aHMHO-0JHO3HAY-
1oe coorsercrsie. C Kakia CBOICTBOM NPON3BEACHIISI HATYPANbULIX YIl-
ceJl CBsI3aHa BO3MOXKIOCTDL TaKOro COOTBETCTBIHA?

5.17. Mexuy amoxecrsont A = {0, 5, —7, 13} u mmoxecrsom
B = {x, 'y, 2} ycraHnoB/icibl pas/liulible COOTBCTCTBHS, TpadUKH KO-
TOPbLIX TAKOBHI:

a) {0, v, &, ), (=7, U3, D}
6) {(0) }')v ("’7» .\'), <—77 }'), <l3) Z), (Ov .\')};
B) {0, 2, O, %, O, ), &, 2, (—7, ¥, 3, D}.

Kakne 13 3THX COOTBETCTBIiil SIBAAIOTCS OTOGpazKensnu?

5.18. X = {a, 6, 0, i}, Y = {0, e, ¢, 3}. 3anano oroGpaxenue
f: X — Y taxoe, uto Kaxioii Oykse 13 MiOzecTBa X COOTBETCTBYET
0yKBa M3 MHOXKECTBa Y, KoTopasi 111eT 3a neii B andasure. Iloctpoiite
rpad) sroro otrobpaicHiisl, 3amiluliTe NOAMIOMCECTBO AeKapToBa MNpo-
nspegenns X X Y, sapiasioweecs rpadikos orobpaxkeuius f.

5.19. Haunot muoxectsa X — (I, 2, 3, 4, 5, 6} n Y = Z. Coor-
percrpite [ mexay anoxkecrsamu X 1 Y takoso: f:x —y = 2x. Jlo-
Kaxure, uto f— oroGpaxenne X B Y, n nocrpoiite ero rpauk B
OpAMOYIOJbLHOI ClCTeMe KOOpAIHAT. 3anilinTe MHOECTBO 3Hauelnlii
3TOro orToGpakentist.

5.20. MsBectio, uto X = Y = Z. Mexay DIMII 1HMEET MeCTO
coorBerctBlie f: x —y = 3x® Hokamute, uto f — oroGpaenue, on-
peneatire ero Buf. Kaxun Oyaer rpadiik 310ro oTobpascHils B NPAMO-
Yroabloil clCTeMe Koopanuar?

5.21. Bepuo au, uto coorpercrBie f:x —y = —5x - 2 mexkny
asHoxkectBaMll X u Y, riae X = Y = Z, ccrb oroGpaXienie MIOXKeCTsa
BceX UesbIX ulicea Ha cedn? [locTpoiiTe HeckoabKko Touex, Npuliajie-
Kaumx rpa@Hky coorBercrais f.

5.22. Cootsercraue f Mexxay MuodkectBamt X n Y, rie X =Y = Z,
TakoBo: x — y = 2x* -+ 3. Ilokaxure, uro f — oroGpaxenne. Chop-
MYAHPYiiTe XapaKTepHCTIYeCKOe CBOIICTBO 3JIEMENTOB, NPHIaAIEKaUIX
MHOXeCTBY 3nauennii orobpaxenns f. IlocTpoilte B NpsiMOYIonbHOIl
clCTEME KOOpiHHAT rpapuk f.

5.23. Tlycrs X — MHOXKECTBO Beex JeiicTBHTENbULIX Yiices. Kaxzo-
My unicny x € X NOCTaBHM B COOTBETCTBHE ero Kuajpar. MoxHo Jnu
370 COOTBETCTBIE ia3BaTh 0GPATIAMbBIM OTOOpaXNeHIIeN MHOMKECTBA NeHCT-
BHTGJAbHBIX ulicea na cebs? .

5.24. MsoGpasure B npaMoyrofibHoll CHCTEME KOOpAHHAT Ipaduxu
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CMENYIOUWHX OTHOIIGHHI] B MHOXecTBe Z menblX yiced. Jlast xaxaoro
OTHOLUGHHS BBISICHIITE, SIBJSIETCS JIi OHO oroGpaseniieM Z B Z, 0TO-
GpaxcenieM Z ua Z, oGpaTHMO /i OHO, MOXKHO JH Ha3BaTh €Io B3aHMHO-
OHO3HAYHLIM COOTBETCTBHEM Meikly Z 1 Z:

a)xt+y=3 3) y = x4 2

6) x—y=25; my <x-+ 2

By x+y=4, x>0 Ky y >x--2;

r) x =y, —4<x<6 ay y = 4;

n xt=y —4LxL6 M) x¥v=-3

e) x >y, ) xy =24, - 6 Lxv 6.
)y x+2;

II l

§ 2. DKBHBAJIEHTHBIE MHOMXECTBA. CHETHLIE MHO)XECTBA

JBa mHoxcectBa X 1 Y 1a3LIBAIOT SKGUBAACHITTHUIMIL, CCAIE MCHKLY
HX 3JIeMEHTaMI MOXKHO YCTAHOBHTL B3aiMHO-0AHO31aulloe COOTBETCTBIE.

Ecan muoxcectso X akBiBadenrito Muoxectsy ¥, To miwyt: X ~ Y.

Beckoneunioe muozkecTBo X HA3LIBAIOT cueniHbLs, CCJAH OHO 3KBH-
BA/JEHTHO MHOMKECTBY HATypaabliblx uticest, T. e. X ~ N.

5.25. Jaubl nBa muoxecrBa cidop: X = {KpacHuuli, cuiuii, 3ene-
HBHY, eaTwlii) 1 Y = {raactyk, cper, maaTox, JiCT). YcTaHoBlTe
MeXy 3JeMeHTamMil 3THX MHOXKeCTB Kakum-1100 o0pasom B3aHMNoO-
OAHO3IiayHoe COOTBeTCTBIIC.

5.26. Ma pucynxe 72 naHol ABE OKPYMHOCTI C OGILHAM LIEHTPOM.
3ajfaiiTe COOTBETCTBIlE MEXKAY HIIMI CaelyOWHM o6pasoM: NPOH3BOJIL-
1noii Touke A nepBoil OKPYMHOCTH [OCTaBHM B COOTBECTCTBHE TOYKY A’
BTOpPOil OKpYXHOCTH, KoTopas JexXHT 1a Jyue OA. Slpasiercs s 370
COOTBETCTBHE B3alMII0-04HO3HAYHLIM? Tloueny?

5.27. Ilycte A — MIIOXECTBO BceX OKPYKIOCTEli 11a FJIOCKOCTH,
B — muoxkecrBo Bcex Touek 3Toil muockoctil. Kamuoil oKpyiKHOCTH
CTaBHUTCSl B COOTBETCTBHE ee HEHTp. JloKaXKiTe, Y4To 3TO COOTBETCTBIE
He ABJINETCA B3aliMHO-01103HAYHBIM.

5.28. Kaiie H3 ciaeayoux MHOMKECTB IKBHBAJICHTHLI:

a) A= {1, 3}, B= {2 6);

6) A= {x|t €N, x 7}, B= {L[ €N, 1 <x* <70};
B) A = {x|x €R, .x—2x—i- =0}, B = ¢,

rn A= {xlx €R, x¥* —36= O}, B = {x|x €R, [x| = 4}?

5.29. Ilpusemilte npunmepnl MHOXKECTB, JKBIBAJEHTHBLIX: &) MHO-
JKeCTBY IaJjbUeB Ha pYyKe; ©O) NMIOMXEeCTBY CTYIAGHTOB Baiieii rpyr-
A HBG B) MHOMECTBY CTpailill B IUKOABIIOI TeTpail;

r) npoxecrsy {a, b, c}.

5.30. CoeninnTte cleayollile napbl MHOXKECTB 3Ha-
KOM «=», ec/ll OllIl PaBHbl, I 3HAKOM «~», ecJi
OHIl 3KBIIBAJICHTHDLI

a) A — MIIOXKeCTBO CTOPOH TpeyroabHuka, B —
Puc. 72 MHOXECTBO YIVIOB TPEeYTroJIbHIIKa,
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6) A — mmoxectBo GyKB B cloBe «koaocs, B ={o, &, ¢, 1);

B) /1 — MIQXKECTBO KoJsell Ha NHe JiepeBa, B — MHOXECTBO JerT,
NPOKNTLIX JACPCBON;

r) A — mHoxecTBo n3o0pazelinii HaceMeHNbIX NMYNKTOB HA KapTe,
B — MIIOXKCCTBO HACEJACHILIX MYIKTOB MECTHOCTH, 11306pa)KeHHOi Ha
KapTe;

1) A — amoxkecTBo Kod(prientos miorowtena x* - 7x® 4 2x¢ 4-8,
B — wHoKecTBO wWipp uncama 12%

e) A — MIOXeCTBO HaTypaablbiX ynced, kKpatnbix [0 H MewbwWnX
101, B — MII0/KeCTBO HATYPaJbHLIX YICCT, ABAAIOUHXCA TOUHBIMH
KBajpaTami, mensutiane 101,

5.31. Jlna caeayomwnx MIIOKEeCTB COCTaBbTe 3KBIIBAJEHTHBIC MHOMKe-
crpa nHatypanpisix uncea Buta {I, 2, 3, ..., n}:

A = {gpacusiii, cumuii, xkearwii}, B = {a, 0, 6, ¢, 0, ¢, %)}, C —
MIOYKECTBO HTPOKOB (PyTGoMLIoiT KOManiLl 1a node, D — MHOMECTBO
CTpaHIIL B WKOJALHOIT TETpali.

5.32. Iaumn MnoskecTpa:

A= {xlx=2n n €N} B={xlv=2, neN});
Il

C={slv=2" n €N} D ={r|le=, n €N},
n

[lazoBiTe mapbl 3KBUBAACHTULIX MIoecTB. [Kakie H3 JaHHBIX MIO-
JCCTB SKBIBAJCHTILI MHOMECTBY HATYpaJbHbLIX uiices?

5.33. [oka:xnTe, UTO CJAEYIOUIC MHONKECTBA CYETHLI: &) MHOMC-
CTBO HEYETHBIX HATYPANLILIX ylices; ) MHOXKCCTBO LJBIX HEOTpIla-
TEJBLILIX YHCEN; B) MIOXKECTBO KBAAPAaTOB HATYPAILHBIX YHCes; T) MiOo-
YKeCTBO NATYPAJBHLIX HICesT, KPaTHLIX 5; 4) MIIOXKECTBO KY0OB HaTypadb.
HBIX 4lCed.

5.34, Bolmeanre 13 Miioxectsa Z Bcex UENbIX 4licesa coOcTBeHhoc
MOAMIIONKECTBO, KoTopoe Ghilo Obl enMy 3KBIBAJICHTHO.

5.35. Buineante n3 muoxecrsa A = {5, 10, 15, ..., 51, ...} cuer-
HoC MNO:MHOXECTBO, He copnajalouee ¢ A,

5.36. A — nuoxkecTBo Touek otpeska MN,
B — amoxecTBo Touex oTpesxa PQ (puc. 73).
Hoxaute, uto mMHoxectBa A 1 B 3KkpliBa- /”
JCHTHDI.

5.37 K AIIOZKCCTBO TOUEK - M

. Hoxawmurte, uto

TPAtIILL KBA/IPATa i MHOKCCTBO TOUEK OK- 0
pysnoct (puc. 74) 3xBHBaJCHTHLI. - '
5 38. Jaunt nHOXKCCTBA: Puc. 73
{m ny, B={a, b, ¢}, C= {3,
6}, D = {0}, L ={—1, —2, =3}, F=N,
K=1{2 4,6,8, ..., 2n, ...}, L= {1, 8,

5 7, ..., 2n -1, ...}

s HEKOTOPLIX 113 HIX HMCET MECTO OT-
1noluenne R — «ObITh 3KBIIBaJet Ty, [Toka-
XITe, 4T0 R peuICKCIBHO, CHMMETPHYHO H Puc. 74
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TpansutiBHo. Ha Kakine knacch pasolblOTCS HaHHbIE MHOXKeCTBa
THM OTHOLLEeHIeM?
5.39. TMokakute, noyeMy cJeayloLiiie MHOXKeCTBa GeCKOHEUHbI:
a) A={24,6,8, ..., 2n, ...}
1 1 1 1 .
6) A 11 —2'1 ;v Yttty Ty -}r
B) A = {3, 3% 3%, ..., 3 ..}.

5.40. Koneuyns! mian GeCKoHCUHBLI CIEAYIOILHE MHOMECTBA:
a) Nx N, 06)ZxZ, B)RXR?

f

§ 3. dDYHKUHUN

CoorpercTBHe R Mexxay muoxectsami X H Y naswipalor ¢yukiytio-
HAAbHOIM, €CTIH HH WISl KaKHX ABYX PasjiuHBIX 3JeMelToB y; I 3y, H3
Y neawb3s waiitn sanementa x € X Taroro, uro xRy, n xRy, (ua-
XOASILLErocs) B COOTBETCTBHH R 1 c ¥, I ¢ ¥,o). DYHKUIONANBIOE COOTBET-
crBite mexkay X 1t Y HasweBaIOT TaKkike (hymukiued ¢ 001acTbio OTIPaB/Ie-
g X H oOnacrbio npulutha Y. Mnowxectso 4 < X, cocrosiuee H3
3J1EMCHTOB X, 47151 KOTOPBIX Haiifercs y € Y Takoe, uto ¥Ry, 1a3LIBAIOT
o6Gaacmoro onpedeacHus PyNKUI,

Hna kamporo x € A cywecrsyer oAllo H ToJbLKO oaHo y € Y, Ta-
Koe, urto xRy. 3ro 3nayeHne y vacro ofosnaualor f (x), ¥y = f (¥).

Kaxpnas (yuxuna y = f (v) 3anacr oroGpakenue cBoeil oGaacTi
onpenecHis B oOnacTe npuObTia Y. Ecat A = X, To noayuaem
oroOpaxeniie X B Y. MuoxecTBo, cocrosiiee H3 TAKHX 3/]eMECHTOB
y €Y, uroy=/f(x) aa x € A, naspBaloT MHONCCCINGOM  3HANCHILL
¢yuxum. Ecan X n Y — uncaosble miozxecTBa, To y = f (x) Hasbl-
BAIOT w1(C.20008; (hyrK1tiel YNCIOBOTO apryMenTa.

[MIpumep L. Ilyers X — MuOMECTBO TPSIMOYTOALHHKOB, Y —
MHOXKCCTBO OKpY:ktocrefi. IocTapnit npaMOYroAbHIKY X B COOT-
BETCTBHE BIIHCAHHYIO B HEro OKPYXKHOCTL. TaK Kak Cpeill npsMOyrodi-
HHKOB JIHIIL B KBa/PAThl MOXKHO BNIICATh OKPYXKHOCTbL, TO NMOMYYACM
(pyHKuHIO ¢ olmacTelo ornpasnennsi X, oGiacthbio onpeaenenus A,
rae A — MHOXeCTBO KBajfparos, H obaacThlo npubuitis Y. B stom
cnyuae ofiacTh NPHOLITIS COBNAfaeT C MHOXNECTRBOM 3HAYEHHIT (yHK-
UHH — BCSIKash OKPYIKHOCTL BMHCaHa B Kakoli-nufyiab KBazpar.

[MMpumep 2. Ilycrs X — nHomecTBo oxpyuocteii, Y — mHo-
/KCCTBO KBa/ipaTton (it R — coorneternie COKPYIKHOCTL X RBOliCaHa B
KBaApar y». 3TO COOTBETCTBHE le (DYHKLIIOHALHO, TAK KaK OXHA H
Ta e OKPYXKHOCTb MOZKET OblTh BIiIcana B GecKoHeuHo MHOIO KBaja-
patoB 11 H3 Yy, 5= y, liC CAEAYET, 4TO X; 5= X,.

IIpuasep 3. B ruure 120 crpanuu. Magbunk excjHeBHO Npo-
uTbiBaer no 15 crpanuu. Ckoabko CTpaHHL (¥) enMy OCTaHeTcsl Ipo-
yHTaTh Yepes X AHeli? 3alilNITe COOTBETCTBIE MEXIAY X H Y NpH Mo-
MO PaBeHCTBA. SIBASIETCS MU 3TO COOTBETCTBHE (YHKLIONAMLHEIN?
Kal(Ol;bl 00J1aCcTb onpene/euHs 11 MIOKECTBO 3Hayclllii 3TOro cooTBeT-
CTBHS
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Peuweunne 3ax aueil manpunk npountaer 15x crpamny i torna
eMy ocTatieTcs mpountath y = 120 — 1bx crpannu. Buany, uro kax-
JOMY 3Ha4eHHIO X COOTBETCTBYET eAnHCTBelHoe 3Havenne y. Hanpiep,
et x =5, Toy = 120 — 15 - 5 = 45, T. e. uepe3 H auell ManvuiKy
ocTanercs npountarb 45 crpaniiu. CnenoBaresibHO, CCOTBETCTBIE MEH(Y
KOJIuecTBOM JAHEIl X H KOJIHUCCTBOM CTpalliill Y, OCTaBIUIIXCS JJIs1 uTe-
nns, apasercs (yukuuei, npuuem obaacTb onpefescuns 3Toit Gymi-
uun Takosa, uto ¥ € N n 0 < 15x < 120 (B xuiire Beero 120 crpanin),
wi 0 < v K %? = 8. HMuwinn ciosani, ofnacTbh onpeaenenHs faH-

0
nofi (yuxunu ectb mMuomeerso A = {0, 1, 2, 3, 4, 5, 6, 7, 8}. Muo-
ACCTBO 3HaueHUT AaHHOIN (DYHKUHH IMECT BIJL

B = {0, 15, 30, 45, 60, 75, 90, 105, 120}.

5.41. Ha pucynke 75 nsoGpakennl rpadnl pasmHuHbIX COOTBET-
cTBIl, YKawuTe cpeail Nux rpanl (yHKUHOHAABILIX COOTBETCTBI],
3annunTe #x offacTb ornpapaenisn, ofaacTh npHObITHS, 0GaacTb
OnpeLeaeHIlsl i MHOXMKeCTBO 3HaueliHil.

5.42. Mexxiy mnoxecrsamut A = {a]a€ N, 3a <20} v B —
== {3, 5} ycranosneno COOTBETCTBLC: €CJall @ — NPOCTOC YHCI0,
TO @MY COOTBETCTBYeT lic10 b=2J5, ecall g—cocTaBlioe YyHedao, 10 b = 3,
[MocTpojite rpad STOrO COOTBETCTBHS Il 3aNHLIHTE  MHONECTRO
nap {a, by, npunanaexaux rpaduKy AaHHOTO COOTBETCTBIISI. $IB/sCT-
Cs1 I OHO (PYHKUIIOH2MbHBIM?

5.43, Hauul aBa muoxecrna:

A = {17, 315, 26, 10, 125, 7}, B = {2, 3}.

HMso6pastite 3Ti MHOMKECTBA NP NOMOWH AHarpaMy diltepa— Belna
i noctpoiite rpadel ABYX COOTBETCTBHE, OAl0 13 KOTOPLIX OLLIO bl
(pyHKuuell.

5.44. Oaua cropona npsmoyrodbhiika & 4, a Apyras x 4. UYewmy
paBHa naouwain y (M%) 3toro npsivoyrosbhika? CoOOTBCTCTBIE MCuK-
Ry X 1y 3apafite ¢ neyomblo (hopay.Isl. YkaxinTe obdacth onpesiene-
HUS 11 MHOXECTBO 3HaueHHil 3TOro COOTBCTCTBIIA. SIBasieTcst A ono
(hyHkieir?

Puc. 75
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5.45. Y Caumnt 5 opexoB, a y Oan nHa b opexoB Goablle. CKoMbKO
opexoB (s) y Caumt 1 Oun Bmecte? COOTBETCTBIEC MCXKAY SJeMEHTaMI
KaKHX MHOXECTB 31ecb paccmarpliBaercsi? IlokaxuTe, uTto 370 COOT-
BeTCTBHE — (PYHKIHs, HaiiguTe ee 06MacTh ONpeeseHIsl I MHOXeCTBO
3HayeHHi.

5.46. C TypG6a3nt Ha cTaHuumo, orcrosulyio ot Hee na 30 xa, or-
NPaBHJICS TYPHCT CO CKOPOCTBIO S #.at/4. Ha xakoM paccrosiiii s (B K.4t)
OT cTauuuu on Oyjer uepes ¢ «? SIB/aserca JIH COOTBETCTBHE MeXAY
snayenusMu ¢ u s pynkuneit? Ecan ga, To ykaxnte ee o0aacTb onpefe-
JIEHIST 11 MHOXKECTBO 3HAYCHHIT.

5.47. MuoxectBo X COCTONT 113 MOJOKHTEAbHBLIX 4iICeld, a MHO-
xectBO Y — K3 Tpeyroabnukon. SIBasercsi JH COOTBETCTBHE «UYHCJO
X — MepHMeTpP TPeYroJbHHKA y» (PYHKUHIOHANBHBIM?

5.48. SIBnsiercst sl (pYHKINIOHANLHBIM COOTBETCTBIIE «TIEpHMETP
TPEYTOJIbHIKA X paBeH 4HCAY y»?

5.49. SIpnaerca an  QyHKUNONANLHLIM COOTBETCTBHE «I1apajieno-
rPaMM X omiical BOKPYT okpyuocti y»? KakoBbl 0014CTh OTIpab.e-
st # o6JacTb onpefedensi 3Toro coOOTBETCTBHA?

5.50. Kaxcaomy cTyacuty nejarorinueckoro ¢akyJbTeTa MocTaBHM
B COOTBETCTBHE YIICJO — ero BospacT. JokaxcuTe, yTo 3TO COOTBETCT-
Bite — ¢yuxin. Kakosbl ee oGnactb onpeneneHHs i MHOXeCTBO 3Ha-
yeynii? KakoMy MHOXecTBY nplHajjexar 3HaueHHs 3T1oH Qynkunn?
KaxoB noauwiit npoofpas. ukcaa 20?

5.51. B muoxkectBe R neficTBHTEALHLIX YiCeN 3ajaHO OTHOLUeHIE
«UYNCJI0 y sABJsiCTCA KyGom unicna x» (v, y € R). O6Gbacuire, nouemy
JnanHoe otHouienne Oyner (QyHkKuuei,

5.52. A — MHOXXeCTBO KHHT B Gufauoreke, B — MHOMKeCTBO Mii-
caTenei. SIpnsercst Ji COOTBETCTBlE KHITA @ HAMNCAHA TICaTeleM Dy
(Y UKUHOHANBbHBIM? :

§ 4. TPAGHK SYHKUHH

Fpagur ynsyue y = f (x), x € X ecTb MHOXMKecTBO BCEX ynops-
JOYeHHBIX map uncena Bupa (x, f (x)), rne x € X, a f(x) — 3navemnne
(YHKUHH, COOTBETCTBYIOUEE 3TOMY 3HAYEHIO X,

ITpumep 1. Ha muomecrBe X = {—3, —2, —1, 0, 1, 2, 3}
3ajana ¢yukuust y = 5y — 2. TIloctpoum rpadmx 3Toit (yHKUHH B
NPSIMOYToMLHOIT CHCTeMe KoopAHHaT.

Peuwenne Haigem nan kaxporo suauenus x € X cooTBerct-

Byiolllee 3HaueHne ¢ynkiin y = 5¢ — 2, Tak, uncay x = —3 coor-
BETCTBYeT 3Haueniie (Gynkunn y = —17, uncay x = —2 — uyHcj0
y = —I2 u 1. A. MHOXeCTBO BCeX TaKHX nap:

= {<_3! ""17>v <_20 —]2>1 <_l’ ""7>v <Ov ~2>1 <l» 3, (2: 8)1
@, 13}

Oyner rpadukoM nanHoll Gpyuxunn. B npsaMoyronbHoil clcTeMe Koopi-
nar on GyNeT npeAcTaBAfTL co00i KOHEYHOE MHOXKECTBO 130JHPOBak-
HLIX ToueK (pHc. 76).
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Mpumep 2. dynxuna y = —3x* - 2
3anana na muozecrse ]—I1; I[ UZ.
[TocTpoun ce rpagux.

Peweune  Obracts onpenenexis
¢Gyukwim y = —3x*- 2 — GeCKOHEYHOE MHO-
»kectBo ] —1; I[ U Z. BosbMmem u3 3to-
ro MHOXECTBA HECKOJbKO 3HaueHHH x H Hail-
JeM COOTBETCTBYOLINE HM 3HauYeHHs y={(x).
Pesyapratt n300pasis Tabauueil:

x i—2|—1|0|1|2
i) |—10|—1| 2 |—1|--10

FlaoGpasin 3TH napbl 4HCea TOYKANMH B Npsi-
MOYroJibHOil cHcTeMe Koopausat (puc. 77).
DT0 MHOXKECTBO TOYEK NPEICTaBJ/sICT TOIbLKO
yactTb rpadguka Xanuoli ¢ynkunu. Moxno
CKa3aTb, YTO rpamk Gynkuun y=-—3x%-F2,
3ajannoit Ha MHoxectBe ]—1; 1 [ U Z,
COCTOHT H3 HeNPepLIBHOH JIHII 1 TOYeK C
LeBIME aGCLLHCCaMH.

ITpuwsep 3. INocrpount rpadux GyHK-
ity = x°, eclti X — ACHCTBHTENBHOC YIICTI0
n—2  x < I. Hafigem MmuokectBo 3naye-
HII 9TOH DYHKUHIL

Pewesnune. I'papitkoM Qyuxunn y =
= X%, onpejeeHuoil Ha MHOXeCTBe Bcex Je-
CTBHTEJILHLIX uilced, fABaseTcs napafona c
BeplIIHOH B Hayase KOOPAHHAT II BETBSIMI,
HanpaejaennbiMi  Beepx. Ham uyxno no-
CTPONTh TOJBLKO 4acTb  Napaboabt  Ags
-2y L

Cocrapunm Tabauiy 3Havewnit x n f(x),
npHYeM sHadelsi ¥ GepeM TOJbKO U3 3ajan-
HOTO TPOMEXKYTKa, HCrpoHM rpadiik (puc. 78).
[papuk nanuoil GyHKUNH — cnjollnas -
mnst, Tak kak x € (—2, 1]. Ilo rpaguxy
HeTPYIHO ONpejlesiiTh MHOXKECTBO €€ 3Haye-
Hui:

{yly € R, 0 Ly <4}

17|

;.l
-

Y

=
'le—:—ll"':"
A e - —
x|

N

i eviwabunt

| - s -
-2 011 X
Puc. 78

5.53. Hivke ykasanbl COOTBETCTBIIfI, 3ajlaHible CBOHMI rpapHKami.
OnpejlediiTe, KaKHe H3 3THX COOTBETCTBIIT sBasiioTeA PpyHKunaMu. s
(YyHKUHOHANLHBIX COOTBETCTBHIT HaliaHTe 06/1aCTh ONpeAe/ICHHst | MIIO-

HECTBO 3HaAYeHHH,
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r i ,
L____L___, I S S | 0|L2 ........ ’z,;
Pue. 79 Pue. 80
E]) R = {<ll 2>| <3, 4>| <5v 0)! <7! 8>v /:9» 10>}|
0) R == {<l| 2)- (l' 3>' <lr 13, (lv 5>}v
B) K = {(1, 2), (2, 4, (3, G, (4, &};
[) R - {(l' 0>l <0' ]>! <_lr 0)7 <21 _l>}-
a) R = {1, 0), €0, ), (—1, 0)_, O, =D},
e) R = {1, d, 2, H, 3, H, G, H

xK) R = {1, 1), (2, 2, 3, 3), & D)

3) R={¢a, m), (b, n), m, n), {n, m)}.

5.54. Ha muomecrse X = {~—1,5; —1; —0,5; 0; 0,5; I; 1,5} sa-
nana gynkups y = —4x. Iloctpoiite ee rpaduk. Kakomy MHOXKeCTBY
npHHaLIe:xar 3uauenua paunoil (yuxunn?

2 -~ Ona onpesene-

5.55. dyuxuua 3ajaHa ypapuelHeMm y =
X —

na na muoxecrse X = {—2; —1;0; I, 2}. Tlocrpoiite rpadux sroit
(yHKUIIL,

5.56. Ha amoxecrse X = {—3, —2, —1, 0, 1, 2, 3} 3agada ¢yuk-
uHa y = x* -+ 1. 3annwnte MHO0MKECTBO Mmap, Nplilajaekaux rpadi-
Ky 910l (pyHKWIH, 1 11300pasiiTe ero B NpPAMOYroabItoil clicTeMe Koop-
JAlar,

5.57. CootBercrBue mMexcay Muoxecrsamut X 1 Y 3azano rpadiikon
(puc. 79). Hoxaxnre, yto 3TO cooTBeTcTBHE — (hynkuusa. Haiigure
ee 00J1acTh OnpejeacUlst i MHOXECTBO 3HaueHIi,

5.58. Tloctpoiite rpadux dyuxuun y == —3x*, cciau ee o6nacTh
onpefeenis ecTb: a) MIOXKECTBO BCEX ULeaBIX ulices; 0) MHOXEeCTBO
BCEX HCOTPIHUATEJLHBIX YHCEN; B) MIOXECTBO BceX JICHCTBHTENbHLIX

yicen.
5.59. Tlpunapaexcar an rouxkn A (0, 1), B (1, 0), C (1, 2), K (2, 1),

M (3, 3), P (101, 100) rpapuky dyuxw y = (—'\1'—1)2

, 00/acThb QT-
X

I]DE]BJILIHUI l\OTODOH C€CTL MHOXECTBO BCEX JICHCTBHTENLHBIX UHHCEJ.
‘ 5.60. Joxaxure, 4ro KpuBas, H3o6pa-
y »Kennas Ha pucynxe 80, sBisiercs rpadHKoM
HeKoTopOoH (pyukunn y = f (¥), B yKaxure
e¢ o0sacTb onpeaeaeHiss H MIOKeCTBO 3Ha-

yeuli.

5.61. Tlouemy xpuBas, usoGpaxkeHHan Ha
pucynke 81, He MoXeT OBITh TpapUKOM (PYHK-
0l X

uHn y = f (x)?
Puc. 81 5.62. Kakne 13 KpubbiX, H300pazKeHHbIX

"
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Ha pucyske 82, spasiorca rpadukamu dynkuun y = f (x), a xaxie
uet? IHas ¢yuxunilt nmokaxute Ha uepTexke 0GJacTb ONpejeaeHs
1l MHO2KECTBO 3HaueHHIi.

5.63. Tloctpoiire rpaduk ¢pyuxunn y=x3 ecn x —aeiicTBuTeNbIIOE
unesio 1 1 Cx < 3. 3aminunre MHOXKeCTBO 3itadetiil s1oft (pyuxuun,

. 4 .
5.64. Ilocrpoiite rpadux ¢yHku y == —, ecaH X — nelcTBii-
X

TeJbHOE ulicho, He pasHoe nyaio, 1 —4  x < —1. 3ammunre io-
JKecTro 3mavernil 3Toil (hyHKLIL,
5.65. Ha muoxectBe R, MooxuTeALHLIX ACHCTBHTEALHLIX UIICCI

sanana Qyukpns y = — x* 4 4. I[locrpoitre ee rpaduk 1 ykawmnre
MHOQXKECTBO 3HaueHnil X, npH Kotopslx y > 0.
5.66. Hana Qyuxuua y = — 0,4x — 2, ¥ € R, Ilocrpoiire ee rpa-

(UK 11 yKaHTe Te 3HaueHHs X, NpH KoTopuiX y >0, vy < 0, y < —4.
5.67. Ha mmokecTBe BceXx AeilCTBHTC/ALULIX 4Yicea 3amana (yik-
unsg y = — (x — 2)* =4 1. Tloctpoiite ee rpapnk H yxKaxuTte, npH
KaK(X 3Hauennsix x 3HaueHus AauHoil (yuxumi: a) noJaoKuTenbHbl;
G) orpHlaTeIbHb; B) paBHLI HYJO.
5.68. Ilocrpoiite rpaduikil cAeAYIONUIX OTHOWEHNT B MIOMCCTBE
ReliCTBUTENbUBIX UICeN, YKAXKHTE CpeiH HHX rpauxH (yuHrumii

a) R={¢x, ly=ux} ) R={x »ly=2x- 3}
6) R = {(,\', y>| y < ,\f}; e) R = {(x' y>| x‘.! _I_ ),'.‘ — 25};
B) R = {(x, I y=|xl} K) R = {{x, |y = x};

F) R = {<x’ )‘)l |}'| = x}; 3) R = {(,\?, y)l X = y'-’}'

5.69. Mata nawaa 6 rpuGos, a Kosas na m rpuGos Gonbiie. Yemy
paBHo uyic/a0 n rpuboB, coOpalHbIX BMeCTe? 3amiliTe COOTBETCTBIE
Mexcy m i a. SlBasercs qit ono (yHKIHoHaAbHLIM? Kakosbl 001acThb
ONMPEAC/ICHHST H MIOXeCTBO 3HaYeHHH 3TOro COOTBETCTBHSA, ecai Koas
cobpan He Gonee 15 rpubos? M3oGpasute 3T0 COOTBETCTBIE rpadon
Il HayepTiTe ero rpafuk.

5.70. [Tewexox I BeENOCHTIGNHCT BbleXxall HaBCTPCHy OPYr UPYTY
us cen A un B, Ilewexon npoxoaut 3a wac 6 xar, a BeJOCHNERHCT 3
TO Xe BpeMs mpoeakaeT Ha x ki Oosbue. Yemy pabio paccrosiuue y
MeKLY Ccenanu An B, ecnn newexon o BeJIOCHUCANCT BCTPETIVHCD
uepes 3 4? 3amuwWHTe COOTBETCTBHE MEXAY X 1I y. SIBasiercs an oo
(pyHKUHOHaNBHEIM? KakoBbl 00M1aCTE ONMpeae/cHss 1 MHOMECTBO 3Hd-
yeHHH 3TOro COOTBETCTBHA, €C/AH BEJOCHIEANCT mpoesxaet He GoJce

9l Y ¥
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15 ku B uyac? YUeMm OTMIIYAETCS 3TO COOTBETCTBIIE OT COOTBETCTBHS B
sanaue 5.69? [locrpoiite rpadux 3TOro COOTBETCTBIfA.

5.71. Cymma B 45 Kom. cocTaBjen2 113 TPeXKOMECUHLIX H HATHKO-
NeeyHeIX MOHET. 3Has, YTO WYHCJAO TpPeXKOMEEeYHLIX MOHET paBlo
n, HailluTe 4HC/IO DATHKOMeeyHbix Moner (m). Joxaxkute, 4TO COOT-
BEeTCTBHE MEXAY 3HaueHHSMI m H 11 sBasercs ¢ynxkuueit. Haiianre
ee ofsacTb onpefenedHss H MHoxecrbo  3HaweHnil. Ilocrpoiite
ee rpapuK.

5.72. U3 nyuxros C u D Bpuuap HaBcTpeuy Apyr ApPYyry ABa Ty-
pricra. Tlpn BeTpeye okasastoch, 4ro OANH npowen 4 x4, a Apyroil Ha
a ru Gonbmie. Yemy paBho paccrosinie b nmexay nynkramy C u D?
INoxaxuTe, uTo cooTBeTCTRIIE MeXAY 3HauenuaMl @ 1 b QyHKUHOHAD-
Ho, Hafiaure oGaacTb ONpeneaeriist I MHOKECTBO 311aueltnil 3Tol Gyuk-
unn, Kaxum Oyjer rpagpux 3roit GpyHxwinm?

§ 5. OBPATHAA & YHKUHS

Ecaun Gynxunsa y = f (x) 3anaeT B3alnMIIo-oA1I03HAYHOE OTOGp aXKeHHe
MHOXKecTBa A na MHOXKecTBO B 3uavetinit 31ofi (pyHKUMH, TO CyILeCT-
Byet o0paTnoe oToGpa)kenne, conocTapsiollee KaxioMmy y € B taxoe
x €A, yro y = f(x). IInwyr: x = f~Yy). Sro yuxuus, obGpam-
nas GynkuHn y = f (v). Ecan y = f (x) — uucnoBas (pyHKUMS yucso-
BOro aprymesra, To oGparnyio ¢GyHKnHIO ofo3nayaior y = f~(x)
(@ He x = f~1(y)). Uro0bl mosnyuuTh 9Ty (yHKUHIO, HANO MOMEHSTH
MecTaM X H Yy 1l peWwnTh NOJy4lBlIeecs YpaBHEHHe OTHOCHTeMb-
HO y.

Mpuwmep. Has ¢yukuns y == 2x 4 5 nafizem ob6paTHylo
dyHKUIO.

Pewenune. ITomensiem B ypasuennn y = 2¢ - 5 6ynsl ¥ H y
mectami, [lonyuennoe ypasuenue ¥ = 2y 4 5 peluia OTHOCHTEIbHO y:
_x—5

2

2y =x-—95, vy

Taxun oOpasoy, aas Gynkuus y = 2x 4+ 5 oGpaTHoil sBasiercs: PyHKLHA

x—395

y=—-"

5.73. X — MHOMECTBO OKPY HOCTel Ha NJIOCKOCTH, Y — MHOXKe-
cTBO ToyeKk mJaockoctH. CooTBercTBile, OPI KOTOPOM Ka)KHOH OK-
pyxHoctH x € X conocrapssiercsi  Touyka y €Y — ee IleHTp,
apjserca (yHxuneil. SIBiasercsa it oGpaTiioe COOTBETCTBHE (HYHKUHO-
HaJILHBIM?

5.74. K — NHOXeCTBO BCeX KPYros Ha mJjoekocTH, R, — Muoxecr-
BO BCEX MOJIOXHTENbHbIX AEHCTBHTENLHBIX uHces. BoiBepenm enunnuuy
H3MEPEHHs naoutafeil If KaKAOMY KPYry H3 MHOXeCTBa K INOCTaBHM
B COOTBETCTBHE HHCAO, paBHoe MJowall sroro Kkpyra. Onpeneaser Jau
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3TO COOTBETCTBHE ()YHKILHIO, 3aJaiiyi0 Ha MIOXeCTBE BCeX KDPYFOB
naocKocTH? SIBisieTcst s oOpaTioe COOTBETCTBIE (YHKILIOHAABLIILIALR

5.75. IloctaBiy B COOTBETCTBIC KakJIOMY YUEHIKY KJacca JlieB-
HHK, KOTOPHIT emy npuHaaneknt. Onpenennre yeaoBis, nNpi KOTOPLIX:
a) nanmas Qywxuus Gyjacet nyeTh oGpartHyio (pyukunio; 0) aanuoe co-
aoTtBercTBHe Oyjler (yHKiteit.

5.76. Ilyctn R. — Muo2ecTBO BCEX MOJOMKHTEJIBLHBLIX REHCTBITENL-
HeIX ylniced. Pynxuns f kaxkzomy uicay X € R, CTaBHT B COOTBETCT-
e unciao y = Sy. Hailanre ¢yuximmno, obGparnyio Qpynkunn f.

5.77. OnpejeannM (GYHKUNIO TakiM o0pasod: MOCTABHM B COOTBET-
CTBHE Ka)1oMy AefiCTBHTeALHOMY 4iCAy X Cro KBJjpar: X —- x°,
Cpopmynnpyiite  ofparnoe coorsercrie. Dyier an ono hyuximo-
11276 HBIM?

5.78. dynknus y = x* onpcjlesieHa Ha MHOXKECTBE BCeX NCHCTBI-
Teabublx yneeda, Haiturre oOparnyio eit pynxunio.

5.79. IMepnnverp npasoyroabiiika paseni 20 4, a ero mionann
s % UeMy paBna JUNING X OCHOBaHHA NpsiMOyrosibmliKa? (PynKiio-
HAJBHO A1l COOTBETCTBIIC MeXKAY 3Hauennami X i s? Haiianre oGparnoe
COOTBETCTBIE MEXKAY 3HAueHusn § 1 X. PYUKINOHAILHO A1l OHO?

5.80. Coorpercteiie Mexkay nnoxectnamn A = {1, 2, 3} 1 B =
== {a, b, ¢, d} 3anano npu nomoutn rpada (puc. 83). Ssasiercs ar ono
¢ynxuueii? Tocrpoiite rpad cooTsercrsis, oGpaTioro Aatunonmy. By-
Jler JaH ono (hyHKIici?

5.81. Coorperctpie Mexay mmnoseersamit A = {1, 2, 3} 0 B =
= {1, 2, 3, 4} sanauo rpaduxon (pic. 84). Slpasiercs ai 3710 cooTBET-
crpie (pyuxiuonaanupin? Tocrpoiite rpauk coorsercrpis, oGparHoro
Randomy., Byaer it oHo (yIKIHONATLHbIM?

5.82. Kpuesie a) u @), nsobpaxennnie na pucynke 82 x 3anauc
5.62, sBasoTcsi rpadukaMi HekotopuiX ¢ynxunii, Mueiorea su ans
aTHX Qynkumii oGpatee?

5.83. Haitunre ¢ynxun, o6parubie hyHKUISM: -

4 _ 1 R
a) y = — —l—,\'; 0) y = — e --7; B) y=x*(x>0).
5.84, [Haueprure rpaduxn ciaeryouys 4 )
PyHKIT 11 o0OpaTHbIX HM (YHKUIL

a) y = 2x - 6;

6) y = —5x - 3;
B) y = —2& — 8
r) y = 4x — 8; Puc. 83
ny=23— ,'—,'\’: I,H
- *
&y =—x '

K) y = 0,4v — 2,8;

; 123 X
iy = — 25 — &, =5 L v LS. Puc. 84
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§ 6. KOMNO3HUHA ¢YHKUHA

[Mycts f — ¢ynxuna ¢ obaacTbio onpefenedis X H MHOXKeCTBOM
anavennii Y, a ¢ — Qyskuua ¢ oGnactoio onpenenenus Y, (Y, <Y)
1t MuoskecTooM 3Hauennil Z. Kaxaomy x € X ¢yukunus f ctaBut B coot-
perctBie y € Y. Ecan 3T0T 3/eMeHT NpHHaAJexuT obaacTit onpene-
Jgenns (YHKUHN @, TO eMy cOOTBETCTBYeT a/eMeHT z € Z. CooTBeTcTBHE
X — 2 Ha3LIBAIOT Kounosuyert Gyuxuny f i @ 1 o0o311a4al0T CHMBOJIOM
¢ o f. Taxum oGpasoym, (p o f) (x) = ¢ [f (¥)].

M3 atoro onpeieenis BBITCKAT, YTO rxomnosuyus Qyuryuis f 1 ¢
CYIECINGYCIN B MOM (L MOALKO NOM CAYdac, K020Q MILONCCCNIBO 3HAHCHILL
ynryun f a6asemen 1100.11104cecmeoN obaacnue onpedeschun Gyniyu .

IMMpuwnep |. Ecan ofveM nnaiuapa ofo3naunth yepes y, MJo-
waib oCcHOBaHIs uepe3 X, a BLICOTY H cuuTaTh MOCTOSIINON, 7O COOT-
BETCTBIE MEAKAY 3Ha4YeHNsIMI ¥ 11 y ecTb Qyuxins fr y = f(v) = H - x.
B cBol0 ouepenb, COOTBETCTBIE MEMCAY 3HAYEHNAMH MJOWANH OCHOBa-
HHA X [ 31HAYEHNsIMI €ro pajnyca TakKe fB/AseTcss (PYHKIHed x =
= ¢ (r) = ar?. CneosaTenbHo, lMeeM, 410 dhyuxuna y = f[¢ (r)] =
= H - ar* aBaserca Kozmosuuueil Qyuxinn f i ¢,

[T1puaep 2. a MuoxkecTse AelCTBHTENBLHBIX Ylicen 3alaHbl jiBe
¢yukunn: f(x) = x* u @ (¥) = x 4 2. HaiizeM Konmnosuuim ¢ o f
1 fo @ paunnix ynxuii.

Pewenue Jlerko BigeTh, YTO MHOMCCTBO 3Ha4elHil (pyHKUIH
f (x) = »* siBAfETCA MOAMNOKECTBOM 00JacTH onpejesens (yHKIH
¢ (v) = x4 2 (R,<R). Konnosnuus ¢ o f o3nayaer, uyro cHayala
Gyuxunsa f kaxgomy yHcay x € R CTaBHT B COOTBETCTBHE UHCIO A%,
a 3aTeM (DYHKIHSA ¢ UHCAY X* MOCTaBHT B COOTBETCTBIE 4HC/IO X* + 2,
CnexoBartennblo, ¢ o f nepeBognT X B x* 4 2:

PR LTI}

Kommosnuns f o ¢ Takxe cyuiecTByeT, Tak Kak MHOMXECTBO 3Haye-
Hitit pyHxnun ¢ ectb MuoxecTso R, xotopoe copnajpaer ¢ oGmaacTbio
onpenenenna ¢yuxunn f. Komnmosuuus f o ¢ osnavaer, 4to cHauama
(HYHKUNSA ¢ KOKIOMY 4leay X € R cTaBiT B COOTBETCTBHE HICAO X -+ 2,
a 3ateM QyHKus f 3ToMy HICAY CTABUT B COOTBETCTBIIE UHCJIO (¥ - 2)°,
CnenoBarenblio, KOMIO3NWIA f o ¢ KaXAOMY ¥ € R cTaBHT B COOTBET-
crBie yHeao (v + 2)%

x5 v+ 25 v+ o

ITpumep 3. Ha muoxectse R sanansl gse ¢yukuui: f (x) =
=344 1 ¢ (¥) = Y2 — x. HaiizeM komMnosuunio ¢ of maHHBIX
hy ki,

Peurewnmne Muowectso A 3Hayennit ¢yuxunn f Takomo:
A = {x|lx € R, x >4}, a oGnractb onpenetentis Qpyukiuu ¢: B =
= {x|v € R, x < 2}. Herpyauo Buaerb, 410 MHOXKecTBO A He fBseT-
CA MOJNIHOYKECTBOM MHOXKecTBa B, c/efoBaTebHO, KOMIO3HUHIO (DYHK-
uuit f 11 ¢ oGpasoBare Heab3s. Hanpumep, npu x = 2 mveen: f (2) =

= 2* + 4 = 8, Ho 3nauenue pulpaxeuus ' 2 — 8 He CYWECTBYeT B
MHOJKecTBe AeHCTBHTEeIbHBIX Ylices.
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5.85. Paccaotpure (opyyay AT BbUicaenus odbena KOHyca KAk
KOMIMO3MLHIO ABYX (HYHKIHIL,

5.86. Bec xy6a Boiyncasiercs no dopmytae P = gx%, rie x — qii-
1a CTOPOHB, a ¢ — yIeNbHBIl Bec MaTepHasta, H3 KOTOPOTO ClC.I1aH
Ky0. Paccmorpute 3aBucimoctb P = gx® Kak KOMMO3HLIIO JABYX
dynkiuit,

5.87. Ilyetb R — mHOXecTBO JeiicTBHTeBHBIX uliced I f (x) =
= x* 4 1, ¢ (¥) = x*. Hailaute xommosnunio ¢ »f atux ¢yuxunii,

5.88. [la mnoxectBe R samaunl ase ¢yuxnmu: f(x) = x4 5 n

oK)= i . Hafiaure fop 1 ¢ of,

5.89. ®dyukuun f (x) = x2 45, ¢ (v) = V=% paccMaTplBaior-
cs Ha muoxectse R. CylecTsyer JiH KOMNO3HLIA ¢ o f AaHHLIX (yHK-
uuii? a Komnosuuus @ o f?

5.90. Ilycts f (x) = —%, ¢ (x) = x 4+ 3, ¥ € R. Haitaure Buipaxe-

Hile ¢ nepeMenHoii ¥, coorseTcTByowee Gpyukuun y = f (¢ (v)], v yka-
XKiTe ero o0AacTb ONpeAeaeHNs.

5.91. ®yukuna f sajana Tabauueit a), a pynkuus ¢ — raGanuei 6),
Sanuwure Qpyukuno ¢ o f. Cywecrsyer an pyuxuns f o ¢?

x!_3|_2|—1|0|1|2|3 x|0|l|-l|916

I(x)l9|4‘l|0|l|4‘9 (p(x)’—3|--2ll|6|13

a) 0)

5.92, 3anaHn ABa oToOpa)<eHHs MHOMeCTBa Z LeNBIX uIlices B celsl.
OroGpaxerne [ mepeBoaHT X B 2x, a oToOpa)ceHHe ¢ MEPEBOANT X
B x 4 3. Kakoit dropmyJsoit 3anaerca otobpaxkentie f o ¢? Hannwure
(opnmyay 1 otoGpaxenusi @ o f? Cosnafaior Jji oToOpaxeRnst fo ¢
noof?

5.93. OtoOpaxenle f safano TtaOunueil B), a oToGpaeHle ¢ —
tabnuueit r). 3anuwnte oto0paxenne ¢ o f, Onpeneneno a1 oroGpa-
Kenue f o @?

5.94. Oto6paxcenne f 3anano rpagom na piicynxe 83z, a otoGpa-
KeHlie tpf— rpagonm Ha pucyuke 85 6. TIloctpoiire rpad orolpake-
Hus @ o f.

x|o\| 2'3‘4 .t|3|-l|5l6|7|8
f(x)|3|4 5|s|7 rp(x)|9]16|25|36|49|64
6) 2)
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(F

4]

Puc, 85
5.95. OroGpaxenne [ sapano radanueli d). Iloctpoiite rpad o6-
pathoro otodpaxwenust [ '. Cocrapbre TaGanuLl Jas  oToOpasKelhi
fo[=tnr f~tof. Cueaaiire BuiBOA, ‘

|31
w

<

X 'Oll’
/(x)|3|-1|;"s|7
0)

5.96*, Hna ¢yuxunil f) =x—1, gx) =3¢ u h(x) = *
X € R, nposepwre, uto fH (goh) = (fog) o h,
5.97. Ilewexon npoxomur 12 xu 3a 3 #. CKOLKO KIIIOMETPOB OH

npoiiner 3a 5 «? Kak cps3ana 3Ta 3afaua ¢ MoHATHsIMI oOpaTHOll (yliK-
LI 1 KOMAO3HUIN (DYHKUHIT?

5.98. Buipasiire o0ben Kyba depes nijouans ero nosepxuocri. Kak
CBsi3aHa 3Ta 3ajaua C NOUATUAMI oOpatnoit GyHKUNI H KOMMIO3HUIH
by uKuHii?



Fnasa VI
APUOMETHYECKHUE ONEPALHH U CTPYKTYPLI
§ 1. NOHATHE ANTEBPAHYECKOM ONEPALUH

Ha muoxecte M 3anana asecOpauteckaa onepayuax, eciai 3ajiano
COOTBETCTBIIE, KOoTopoe JA1000il nape ssench1oB (@, b) 3TOro MHOMKeCTBa
COTOCTaBIsICT exnucTeniblii aaemMent ¢ € M. Tlmuyr:

axb =c.

AareGpanyeckylo onepautio & 1a MuoxecTse M 1asbiBalor Ko.dt-
symamusnod, ecan aas o0ux  a, b € M BLINOJHACTCS pPaBelCcTBo:

axh=10=a.

AnreGpanyeckyio ornepatinio & Ha miozxectse M maspiBaloT acco-
yuamusroti, ecam gas moOulx a, b, ¢ € A copaseaniso

az(bxec)=(a=b)xec.

AnreGpanueckylo onepaitiio * na MHoxectse Al nasniBalotT du-
CINPUGYMUBHOIE CNPasa OTHOCHTCABHO OMepauilll o, ecjll A1s JHoJbiX
a, b, ¢ € M cnpaBeA11BO paBelCTBo:

(aob)sc=(axc)o(b=c),
it ducmpubymuerodi cacea, ecan
¢cu(@och)=1(cwa)o(cx D).

Onepaunio #, AUCTPHOYTHBIYIO ¢jeBa 1l CnpaBa OTHOCHTRNLIO onepa-
Wi >, HA3LIBAIOT QUCIPUSYIMUGHOL.

Ecun nast mioboro a € M naeces e = a = a, 10 ¢ € /M 1asuBaloT
A66bLN HELMPAI6HBLIL JaCHMCHMOM ST OTICPAIUIIT %, a ecJIl JU1s1 Beex
a &M a=zc=a, TO ¢ HA3LIBAIOT NPACLIN HCTMPAIOIOLAL IACMCHINOIM,

duienerrt, Heifrpaabubiil cjieBa I ClipaBa, Ha3LIBAIOT HCHMpPabLiiots
aacseqmon Jna onepaunnt =, B M Moxer Obltb ne 0osee ofloro Heiir-
paJIbHOTO 3MeMenTa.

AuienenT b € M 1A3LIBAIOT NPAGLLY CUMMEIMPUUHOLAL 115 DAEMEHTa
ateM, ectn a=b=e, 1 aeoptm cusmsempuurots, ccan b s a = ¢,

DITeMENT, CIMMETPHUIILI] K @ CJIeBa 1 CNPaBa, Ha3bBalOT ClMMeInpIL-
Hotv @, Los xawaoro viementa @ MoxeT ObITh He GoJiee OANOTO CliM.
MCTPHYHOrO 3JIeMCHTA.

Muoxecrso A < M nasbiBaloT 3a.MKHYMoL OTHOCHTEIBHO omepa-
uni *, ecnn H3 a € A 1 b € A caeayer, uto a = b € A, 3aMKHYTOCTD
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noaMuoxectBa A < M OTHOCHTeNBHO OMepauli * PaBHOCHIbHA TOMY,
uto @ % b sApasercst aszebpaudeckofi ongpayueti B A,
Mpuwsep 1. Onperenny, gna Kakux nap {*, B) HCTHHEO BHI-
CKa3mIBaHIie «= sBJAseTcs anrefpanyeckoil onepauiteii B MHOXecTBe By:
a) = — cJoXeHle, B — MHOXECTBO UeJBIX YeTHBIX 4iHCes;
6) » — yMmHoXenlie, B — MHOXeCTBO UeNbIX ulices Bipa 3 - & 4+ 2,
Peuwenie a) BosbMeM 2 npoH3BONLHEIX LEbIX YETHBIX YHCAA:
c =2k, d = 2n 1 pPacCMOTPHM HX CYMMY:

c+d=2k42n=2(k + n)

—uesioe yeTHoe yHeso. Mtak, cynmma sTHX yices onpeaetcHa i sBJsercs
LLC/IBIN YeTHBIM wiicaom. CnefoBarenblo, C0Ke e aBasercs areGpan-
uecKkoii onepatiieil B MIOMECTBE IeNBIX YETHBIX YIICE], @ MHOXECTBO
YCTIILIX UIICeJ), COOTBCTCTBEHNO, 3aMKHYTO OTHOCHTE/NLHO OMepawii
CJI0XKEHI!sT.

G) Bosbmesm ¢ =3k + 2 € B, d = 3n -+ 2 € B n paccMoTpuM nx
nponsBelenie:

c-d=Bk-+2)-Bn-+2)=09% - n+6n+6k-+4=
=3.@kn+2n+2k+1)+ 1.

OGosuauilB BbIpaxKeliHe B KPYIMBIX CKOGKaX uepe3 f, rNosyyaem:
c-d=3t+1¢B.

Mel BiANM, YTO Mpon3sBeneHHe yiicea ¢ + d He BJASETC 3JeMelToM
ucxonnoro Muoxectsa B. CienoBaTenbno, onepauis YMHOMKEHHS e
ABJAsieTCsl anareGpalyecKoii B MHOXeCTBe UesbIX uicen Bhaa 3k + 2,
a Mil0XKeCTBO uiicen BHAa (3k + 2) He sABAseTCs 3aMKHYTBIM OTHOCH-
TeNLHO ONEepauHH YMHOMEHH.

I[Mpumep 2. Kakie n3 caenyromix aareGpaHueckux omnepaunii
B MIOJKECTBC HATypasbHbIX uiices N SIBJISIOTCH KOMMYTATHBHBIMII

a) caoxenne (x, y> > x + y;

0) onepauls, 3agaBaeMasi opMysoil (x, y) — 2x 4 3y?

Pewemnme. Jlnn npoBepku KOMMYTATHBHOCTH onepauiil Hajlo
npoBepHTh CNpPaBeLalIBOCTL paBeHCTBa a #* b = b = a

aAyaxb=a+b;bxa="04 a.

Tak xak a-+F b =0 a, 70 a= b =>b=a. 3uaunt, onepauns
croxennst 8 N KOMMYTariBHa.

0) a=b=2a+ 3b; bxa=20+ 3a.

Tax xax npn as= b 2a + 30 5= 2b + 3a, 1o nannan onepauus e
KOMMYTATHBHA.

I[Tpuwmep 3. Onpeflenyn, KaxkHe H3 AaHHLIX onepauHil accoua-
THBIB B MHOJKCGCTBE HATypasbHbIX uHcea N:

a) Ky D =Xy 6) (x, y) = 2x + y.
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Peurenne. Jag nokasaTe1bCcTBa CBOICTBA ACCOIHATHRIOCTIH HA-~
J0 MPOBCPHTL CUPABCIINBOCTh PABEHCTBA (v*y) » 2 = X = (y = 2) Aan
aoboix x, y, z €N,

A xEy >y
(x = y) z2=(K-y)s2=(x- y) - 2
Xxe(ys2)=xx(y-2)=x-(y- 2.

Tax xax npapwie 4aCTH paBHbl NpH JAI06BX X, ¥, 2 € N, To paBmbt
1 aepble yacti. CacloBaTenbHo, omepatllisi YMHOKeHs ABJSICTCA acco-
wiratusnoit B N.

6) (xxy)sz=(2x—4y)2z2=202¢v - y)-Fz=4dx-- 2y + z

xs(yz2)=x2 2y +2)=2x4 2y 4 2) =2v 4 2y -} 2,

Tak kak npu x 5= 0 4x + 2y - 2 5= 2¢x + 2y -+ 2, TO paBeucTBo
(¢ = y)+2z=x=(y=*2) ne pceria ABIsCTCs cnpasefBbM, Crelopa-
TeABLHO, Nalias onepaulisi acCOILNATHBHOII He siBaseTcs.

I[Tpnwmep 4. Spasercs an yMuoKene B MIIOXKECTBE 11GABIX HHCeN
Z anctpuGyTHBHLIM OTHOCHTENLHO Oneparii BhIYHTAIIHA?

P eurenne YvHoxenne saBasercs AMCTPHOYTNBNOIH onepauieil
OTHOCHTEALHO BLIYHTANNS, TaK Kak A Jio0biX a, b, ¢ € Z Bbimoansaior-
Csl paBeHCTBa:

a- (b—c¢)=ab— ac,
b —c¢) - a= ba—ca.
6.1. B mpkecaeaylow x tabanuax 14aa HEKOTOPLIX Map uicesa yxa-

3aB pesyabtar anareGpaiueckoii onepaunn {a, b) — ¢. Copnyanpyiite
IS K206 TaGaHUbl, KaK MOJNYYaeTes ¢, HCXOAS H3 3alallbiX a u b,

Al . | o] e O ¢ B
7| 8] w0 T i 5

-6 | -8 {—u 12| 8 | —4

3 | -5 | — —i2 | =11 | 8l

— | 8| -7 |2 | o

B) a | b | c ) a | b | e
s | 2| o 3 | 4] a0

—5 | =1 | — | =5 | e

-7 | e | —9 —7 | w0 ]| 9

1 | | =7 -1 | = ‘ 2




A)

a l b | e

2 , 4| a8

—3 | s | —a0

4 | —4 | 0

—1 | —3 ‘ —12

) a | b ’ ¢
8 | 3 | 5

4 | 7 |—33

-3 | 1| 8

—6 | -1 | 8

R) R | b \ c
17 \ 13| 1

%5 | 15 | 5

36 | 9 | 12

150 | 105 | 15

a) B I B l .
) | 12 | 81

52 | 16 | 208

80 | 35 | 500

1| s | 18

6.2. OtHoCHTENbHO KaKHX anreGpanyecKiX omepaimmii (CJoXeHs,
BLIYHTAHHA, YMHOXKEHHN H JCNeHHs) 3aMKHYThH CIelylouiHe YHCNOoBble
mHoxecra: a) {1, 2, 3, 4, 5, 6}; 6) {narypanbubie uncna}; B) {He-
YeTHBIC Heqble uHcia}; r) {ueThnle neswle uicaal; f) {NOJOXKHTENbHbIE
paunoHanbuuie uncnal; €) {0}; x) {0, 1}; 3) {0, 1, 2}; u) {3n + 1},
1 — ueqoe; K) {6n + 5}, n — nenoe?
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K)

M)

a ‘ b | c
2 ‘ 4 |—16
3 | 5| 120
8 | 3| 120
—+ | -6 | 18
a | b | ¢
| I | 36
2 | 7 | 16
—55 | —50 | 25
|—4 | 100
a b ‘ ¢
—6 2 | 144
-3 | 5 | 225
4 6 ‘ 576
—2 | —15 ‘ 900
e | b ‘ c
5| 9| 4
35 | 2l | 1
ot | 120 | 9
s | 8 | 0




6.3. Jlas kaknx nap {, B) HCTHIIHO BLICKa3bIBAMIE ¢s ABAICTCS
aarcGpanucckoil omepainleit B MuOMecTBe B»: a) = — chaouenie,
B — MHOMECTBO HATYPAJLHBX unced; 0) = — caoxenne, B -— ao-
MECTBO OTPUUATCNLHLIX UHCed; B) # — geacliie, B — MHOKeCIBo no-
JOXKIITEAbHBIX UliCed; T) = — BbluHTanne, B — MHOXKECTBO UEJLIX yll-
ces; n) # — nenenne, B — MHOXKECTBO BCeX JAeiCTBHTENLNBLIX dlicen;
e) = — cgoxenne, B — MHQXKeCTBO UeabIX uicesa Buza 3n + 1;
K) = — yMHOXKeHHe, B — MHOMceCTBO HeablXx uucea Buga 3n -+ 1
3) = — oOpasoBatuie Hanbosbuiero obwero Aetnrens, B — MI0OXKCCTRO
HATYPAMBHLIX 4HCeN; 1) = — oOpasoBanie creneuu: {(m, nd — m",
B — MHOIKECTBO HaTypaibULIX 4lcen; K) x — cjoxenie, B — aio-
JKeCTBO IleSBIX wice BuAa 3k; 1) = — poiairraiie, B — MIOMKeCTBO
HEUETIIBIX UICCA; M) # — YMHOXKCHIIe, B — MHOKCCTBO pauuoianbiLIx
yicen; H) = — oGpasoBaHiie HalMCHbLICro obwero kpatioro, B8 —
MIIOIKECTBO HATYpaJblblX 4iicea; 0) = — cJjoxeHiie, B — MHoMeCTBo
OTPHUATEALHDIX UEJbIX YHCEeN,; n)*c — leJjienne, B — MuoxecTBO OTpH-
LATeMBLIBIX Ylices; P) = — yMHOXKENIe, B — MuioecTBo 1ennix giced,
puaa 4% - 1.

6.4. Kaxne n3 caeayiomux anareGpandeckiix onepatutilt B Muoke-
CTBE Lle/IbIX Yiicea Z ABJAIOTCS KOMMYTATUBHLIMIL a) CAOKeHIC; §) Bhi-
unTanne; B) YMHOXM(EHMEC; T) oOmepauiisi, 3alasaexas  (opay.oil
(x, ¥) = 2x — y; 1) onepaitks, 3ajlaBaemas (]\opuynon (\ W= x4y
e) onepalum 3azasaeMasn Qopaysnoil (x, y) — xXE—

6.5. OGnaxaer i CBOHCTBOM KOMMYTATIBHOCTIL: @) Onepaltis
o0nejiinienin MHoXecTB; O) onepaiis BLIYHTAHHS MHIOMECTB?

6.6. Kaxne n3 caeaytwoutnx anreGpanueckix onepatnil B Miode-
cree Q pallioHaNLILIX HiCe SIBASIOTCS KOMMYTaTIBHLIMIL a) caoske-
uie; 0) YNHOXeHIe; B) BbIYNTaHe; T) onepainlis, 3ajiabaeMas (hopaty-
Joit (x, yd — x +- 2y; 1) onepaiua, 3anaacnmas Qopmysoil (x, y) —
— A% -} y*; e) oncpauus, 3agapaemasi QopmyJsoit (v, y) — |x — y|?

6.7. OG.aanaer Jul CBOICTBOM KOMMYTATHBHOCTI OMepauns nepece-
yeHHsl MHOXECTB?

6.8. SIBnsietcn M KOMMyTaTHBHOII omepauis BO3BelICHIst B CTe-
MeHb B MHOMECTBE HaTyPaJbHLIX wiices?

6.9. AnrcOpanueckast ofiepauiisl B MHOMCCTBE HaTYPaJbHLIX ulicel
N craBut B coorpercrsiic nape uices (m, #) ux HanGoawnuil oo
reantenn: (m, n) =D (m, n). Kommyrarusua nam 3ra onepa-
uua?

6.10. KommyraTtubua nn omepaumsa (m, n) — K (m, nd, rae
K (m, n) — nanMenbliee obuiee Xpartuoe m i n?

6.11. Kaxue n3 cuaeiywomnx onepauilit B Muoxecrse Z 1efblx
qiceJ acCOUHATHBHBL a) cJoikeHue, §) BblulTallle; B) YyMHOxKellle;
r) onepauus {x, ¥y => X -- 2y; 1) onepauns (¥, y) — ¥* -~ y*; ¢) omne-
paunus (x, y> — [x — y|?

6.12. Kaxne n3 cjepylominx onepauii B MHOZECTBE paillionalib-
HBIX uncea Q accounaTHBHBL a) cJoXxernne; 0) BLIUNTaHle; B) yMHozKe-
iie; ) onepaius (X, y ->» 2x — y; 1) omnepaunsa (¥, y) = v 4y
e) onepauns (¥, y) — x* — y*?
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6.13. Slasiorest i nepecevcine 1 0OLEJHIICHHE MHOMKECTB acco-
UHATHBHBIME OnNepaaMi?

6.14. SIpaseTcs a1 accoUHNaTHBHOII onepauus BO3RCIENNHS B CTe-
NeHb B MHOXECTBE HaTypaabhblXx ulicen? [IpoBepbTe, BBINOJHSMETCS
au, HanpuMep, pasenctBo 2 % (1 +3) = (2% 1) % 3, rae m = n = m".

6.15. Kaxoe uiicsio spasieTcsi HeHTPaNbHBIM OTHOCHTENLHO onepa-
Wi cjaodenns neavlx yncea? Ectb an nefitpasbhbli anenMeHT Aas
CJIOXEHIIST HATYPAALHLIX uicen?

6.16. Kaxoe uicio spasiercs nefiTpadbibIM OTHOCHTENLIO ONepatlil
YMIIOXeHN UenwlxX urcea?

6.17. Haiiante uelirpaanusii snedMenr 4as onepanun (x, y) —
~ X -+ y - Xy B MHOXECTBE paulioHanLHLIX HIIced,

6.18. Kakoe M10XecTBO sIBASETCS] HElTPANbHBIM 3JEMCHTOM OTHO-
cHTeALHO onepauni o0nediens: Muosecrs? CyuecTByeT Jan  Heiit-
paJIbHLIT 3JCMENT A7 OMmepauHil nepeceyeniisl MHOKECTB (paccMaTpi-
BaloTCs JNLL NOJIMIIONKECTBA YHIIBEpCaabHOro Muoxkectsa U).

6.19. Kakoe 4ic0 CHMMCTPHUNO YNCAY 8 OTHOCHTENILHO onepauii
CJAOKEHHS 1elbiX uncea? a uncay — 62

6.20. IKakoe wicso coMMeTpnuno 4incay 8 OTHOCHTENLHO ome-

3
PaLiil YMIOMKCHIISL PALNIONAAbIbIX UlCen? a uHeay - ? Ecte o

YHCA0, CHMMCTPHUNIOE HYJIO OTHOCHTENLHO 3TOl omepaunn?

6.21*%, Ilaliante uncno, CHMMETPIUIIOE 4YHCJIY X OTHOCHTENADIO
onepauni (x, y) = x -- y 4 X - y B MHOXECTBE paUlOHANbHBIX uiice.

6.22%, Kakoe yucio neiiTpanplio CNpasa OTHOCHTCJLHO ONepaui
BBIUIITALNS B MIOXeCTBe weablx wicey? Ecrb an uncso, nefitpanehoe
c/ieBa OTHOCHTC/DLIO 3TOE omepatiii?

6.23*. Karoe unesao neiiTpaJbHO cnpaBa OTHOCHTEIBHO Omnepauitll
Jlesielilisl B MHOZCCTEE MNONOXMSHTENbIBIX PalHOHAABHBIX uilcen?

6.24%, Kaxoe unesno neiiTpaJbHO ClpaBa OTHOCHTCABLIO onepatuiy
BO3Be/lelilis] B CTenelib B MHOMKECTEE HaTYpasibHLIX ylicesn?

6.25. Haiiante Muoxectpo, HeiiTpanbioe OTHOCHTENLIIO ONMEpauHh
A A B.

6.26. Haiinnre MHOMECTBO, CHMMETpIUIOe MiOXKecTBY A oTHOCH-
Teabio onepauun A A B.

6.27. SIBasiercst /M jieaeHIE B MHOXECTBE MOJOXKHTEAbHBIX uliced
JHCTPHOYTHBHBIM OTHOCHTENBHO ONepauiiil CAOMKeHis?

6.28. Slasiercst Jqui onepaunst o0beilltenis MHOXKeCTB AHCTpUGY-
THBHOII OTHOCHTEALHO Onepauill nepeceueHns anoxkectn? Oter no-
SICHHTE C noMoutblo Anarpannt diviepa—Benna.

6.29. Slpnsiercsi M onepauis nepeceyeliss MHOXKECTB AHCTPUGY-
THBHOH OTHOCHTEJNLHO onepaulin oGbenincuns muoxxecrs? OrBeT no-
SICHHTE C NOMOLWLLIO Mitarpamy iinepa—Benna.

6.30. SlpasieTca M cJ0MEHIE UeAbIX wices AHCTphOyTHBHOIN ome-
paiieii a) oTHOCHTEALHO YMIiOMeH!si? 0) OTHOCHTE/NLHO BLIYHTAHHA?

6.31. Hoxaxuite, yTo onepauls Bo3Belelsi B CTeNeHb B MHOXeCTBe
HATYpaJbHLIX ylcea AUCTPHOYTIBHA CNpaBa OTHOCHTENLHO yMIIO-
MeHls,
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6.32. SIBnsercst JiH BLIYHTAlIHE LEJLIX 4HCen AHCTpHOYTHBHOI orne-
paiiieil OTHOCHTENDLHO YMIIOXKeHHs?

6.33. SIpasieTcst s onepaunisi BLIYHTANHS MIOXKCCTB JUICTPHGY THB-
1noii orioctTeNbIO oneparn nepecevenya muozxects? Orper nosiciire
¢ MoMoulblo Anarpanim Jiiaepa— Benna.

6.34. OOvacuuTe, KakHe cBoiicTBa ANCTBHI HCNOJL30BaNLI NpH
BLIYIIC/ICHHIL:

a) 56 - 25 =56 - 20 - 56 - 5;

6) 56 - 25 =56 - 5 . 5;

B) 56 - 26 =60 - 25 — 4 - 25;

r) 440 - 8: 11 = (440 : 11) - 8 = 40 - 8;

n) 6679 — (4209 + 1678) = (6679 — 4209) — 1678;

e) 299 - 1594 = (300 — 1) - (1600 — 6) = (300 + 1600)—
— (1 + 6) = 1900 — 7;

k) 1642 — 985 = 1642 — (1000 — 15) = (1642 — 1000) -~
- 15 = 642 |- 15;

3) 190 — 67 =190 — (60 +~ 7) = 190 — 60 — 7 = 130 — 7;

i) 25651 -4=25.4.635 =631 100;

K) 320-7:16=(320:16) - 7= 20 §;

a) 73.35= (704 3) - 35 =70 35 -- 3 . 35;

M) 3847 + (2456 — 1827) = (3847 — 1827) -} 2456 = 2020 +
~ 2456;

H) 1748 — 750 = 1748 — (748 4 2) =1748 — 748 — 2 = 100—2;

0) 28.14=28.2-.7,

§ 2. TPYNNBL, KOJIbLUA, MONd

Henycroe mitoxkectBo G Ha3biBaeTcst epynniofi OTHOCHTEALHO aJre-
6paHueckoil onepauii *, 331alHHOH B HeM, eca:

1) anreGpanueckass onepauHst accounarusita, T. €. a= (b % ¢)=
= (ax*b)=c

2) cywecrsyer neiitpaabnbiil anement c€ G (t. e. Takoil, uTo AAs
JaoGoro a € G BbLINONISICTCA PaBeHCTBO @ « € = ¢ + 4 = qa);

3) ans Kaxaoro sznemenra a € G CywecTBYeT CHMMETPHUHBIL Jje-
sett b € G (r. e. Taxoit, uto @+ b = b & a == ¢).

Yenosia 2) u 3) paBHOCHJDLHLI TOMY, 4TO B TPYNNE paspeLliMbl
ypaBHeHls Blja: a+x = b 1 ysxa=0>0 ana mobbvix a n b u3 G.

Ecan ana Jio0bix snementToB a o b H3 G unmeeN a* b = b % q,
TO rpynny G Ha3bIBAIOT KOMMYMAMUGHOH. ANTe0pantecKkyio oliepaunio
Ha KOMMYTATHBHBIX IPYnnax oGLIMIIO HA3LIBAIOT cJo:KCHICM 1 o6o3Ha-
YaloT 3HAKOM «+».

Henycroe muoxecrBo K ¢ apymsi anreGpaluecklimil onepamHsMu
(cmodkeHIleM H YMHOMCHIIEM) Ha3bIBAGTCA K0AbL0M, eCJll:

1) K apasercst KOMMYTATUBHOI TPYNMO# OTHOCHTEALIIO CJIOMKEHKS;

2) yMmHOXeHHe AUCTPHGYTHBHO OTHOCHTENLHO CJOMCHIS;

(@4 D) ¢c= ac + be;
¢ (a-+b) = ca—+ cb.
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Ecan ymuoxenne accounanmuo Teecnmn(@-b)-c=a- (b0

ANt MOGLIX 3JeMelToB a, b, c n3 K, 1o kosiblo K naswiBaetcs accotia-
MUBHbIM, A eCcall YMHOMEHIle KOMMYTATiBlo, T. e. ecanab == ba ana
Bcex a, b u3 K, To KoJibllo K HasbIBACTCS KOMMYMAMUGHLLIL.

KonnyTaTHBHOE It acconiaTHBHOE KoabUo M, cocrosilee HE TONBKO
H3 ONHOTO HYJf, Ha3bIBAGTCA noAest, ecy aas molbvix a, b € M, b == 0,
ypaBHeHue by = g HaeeT elHHCTBeHHoe pelueHie x € M.

3ameTiM, YTO OMepauHil CJHOXEHBS I YMHOMXCHIHS KOMMYTATHBHB!
Il acCOIlIaTHBHEI VIS BCeX YHCJAOBBIX MHOXecTB. [losTomy, ecan Tpe-
GyeTcsi BLIAICHHTDL, SIBJISIETCSl JIH JAalllioe MHOXECTBO KOJILUOM (/N
nosiem), 3Tii TpeGoBaHHs HPOBEPATb He Hao.

ITpumep |. OOpasyeT M TpyNny MHOXCECTBO LEJBIX ylicen Z
OTHOCHT@JILHO CJIOXKEHHS?

Pewenue Tak Kak cnoxeline UeabIX ylcea ABJASIETCS accoilna-
THBHOIl ajnre0pailyeckoil onepaitiicii, To OCTAaeTcs1 NMPOBEPHTHL CYLIECT-
BOBaHHE HEiITPaJbHOro 3JCMENTa H CHMMETPHUHOIO 3JIEMCHTA.

B muoxecrpe neanx unices Z cymecrsyer uiicao 0 takoe, uto juis
aoGoro a € Z a -+ 0 = a, a Takike q1s Kaxinoro a € Z cyuectsyer
MPOTHBOMNOJIOKHBLT 31emMeHT — a € Z Takoil, yto a + (—a) = 0. Cie-
JOBAaTeJbHO, MHOMECTBO Z OTHOCHTENBHO CJAOXKCIHA SIBASETCA epynnod.

IMpumep 2. OOpaszyer AH Koablo (N0Je) OTHOCHTENBHO OMNepa-
WHI CJIOXKeHHsT H YMHOMeHHS MHOXeCTBO Z UeJBIX uices?

Pemenne.

1) TpoBepnn, uTO cloXeHHe H YMHOXeHHe SIBJSIOTCS anreGpai-
feCKHMH onepauHsiMil B MHOxecTBe Z.

IMycte a 1 b — nBa npoH3BOJbLHBIX HeblX unena: a €Z, b € Z,

Toraa ux cymma (a -+ b) u npouspesenne (a - b) onpejeneun H
ABASOTCS NEABIMH UHCAAMH:

at+beZ a-bCZ

2) IlpoBepnM TpeGoBaHMS KoJblLA:

a) @+ b) +c¢=a+ (b -+ c) — suinoansercs,;

6) a + b = b 4- a — BuInoAHsAeTCH;

B) BLIUHTAHHE B MHOXECTBE LEJBIX YHCeJ BCCTAa BO3MOXKIIO M
ORHO3HAUHO onpefencHo, T. €. ypaBHelle a + X = 0 npH J106bIX
a, b € Z uMmeer epnHcTBeHHoe peuleHie x = b — a € Z;

r) (@-b)-c=a- (b ¢)— Bbmonusercs;

1) (a4 b) - ¢ = ac + bc — Buinonusercs.

CnenoBatesibHO, MHOXECTBO LeJbIX dicenr Z sIBAAETCH KOJBLOM.

3) Ilposepiint oGpaTHmocTh yMHOMelnsl. Tak Kak Jenenne B MHO-

KeCcTBe LenablX YHCeJ He BCerja BbINOJHHMO (llaCTHOE OoT NeJieHHsa Iie
BCeraa ectb leJsoe lIllCJlO), TO MHOXeCTBO Z foJieM He sBJsieTcA.
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6.35. OGpa3yIoT Jiif FPYNNY OTHOCHTENBHO CJOMKCHIISI: a) MHOMECTBO
HaTypaablbIx 4licesa; 6) MHOMKCCTBO UETHBIX LEJLIX YIICET; B) MHOMKECT-
BO pauNoHaNbILIX YHCEM; T) MHOMXECTBO HPPALIOHANDLILIX ylce.

6.36. Haio mnoxecrso B = {0, 1} ¢ takoii oncpaimeii cnosxenis:
040=0,0-4-1=140=1, 1 --1=0. Hoxkawmnre, uto B —
rpynna. )

6.37. Oupeneanite, KOJALLOM /N NOACM SIBASHOTCST CJAeLYIOlUHE
YHCJIOBblE MHQOMCCTBA: @) MHOXECTBO BCEX UEJBIX YIICed, KPaTHhIX 5;
) MIIOXECTBO BCEX HEUETILIX WEALIX WICEN; B) MHOXECTBO BCeX pa-
WHOHANLHBIX GHCEJ; T) MHOMKECTBO ulicea biaa a - b}/ 2, roe a, b —
1eable 4icaa. )

6.38. Muosxsectso Z; coctonut u3 uncen 0, 1, 2, 3, 4. Onepawum
CJOKEHIIA 1 YMHOXEIIHSl ONnpefefnlorTcs Tax: cymmoll uncea a w b
Ha3bIBAIOT OCTAaTOK OT jenenus a -- O na 5, a nponssejacHHeM 3THX
yjces — ocTaTok oT Jxenenust a - b na 5. HokauTe, 4To cnoxenie
0 YMHOXellie sBasiorca aareGpanyeckumi onepaunanu B Z;. Cocranb-
Te TaGumiue! CaOMeHHA H ymuoxkenns B Z,. KoMMmyTaTusun an 9Tt
onepawnn B Z2 Kaxoii snement neiiTpasjen oTHOCHTEABbHO CAOXeNs,
a KaKoil oTHOCHTENbHO ymHOMenns? laifijnte snement, nNporiRonoiox-
nutii 3. Haiignre snement, oGparustii 4, AccounaTusupt a1 cAozxenue u
ymuokene 8 Z;? Tlpopepure, uro Zg sipaserca noJen.

6.39. SIpasmercs JII COBOKYMNOCTL MOAMIOMECTB YHILepcanbHoro
MIOMCCTBA KOJIBUOM OTHOCHTENLIIO onepautii ofnelniienns i nepe-
ceyerns Muoikects? I{axkue n3 axciiom Kosibia BLIMOJISIOTCS, a Ka-
Kie ner?

6.40. OGpasyerT /1 rpynny MUOMXKECTBO: a) BCeX YETHLIX uiices
oTHOCHTeNLHO ca0Kemis; ) BeexX UeIBIX ylicesa, KpaTHbX 7, oTlo-
CHTEABHO CAOMKEHIS; B) BCCX HEALIX uticena Buga 5k -+ 1 ornocireanio
YMHOJKCIIHA; T) MHOXCECTBO KBAAPaTOB BCEX pPaUlOHANLIBIX YiCes
OTHOCHTEIBHO YMHOMKEHHSI?

6.41. Muoxecrso Z, cocront n3 uncen 0, 1, 2, 3. Onepaun cao-
HKEIIHS 1 YMIOZKEITH Sl OMIPEACSIIOTCS TaK: CYMMOIT YHCea @ 1T b 1Ha3bIBAIOT
OCTATOK OT Zefellist a -|- b na 4, a npousBegeHneM 3THX uliced — ocTa-
Tox ot fenedinsn a - b na 4. Cocrapnte TaGaiib! CIOKEHIST 1 YMHOMNE-
una aaa Z,. Ecte au 8 Z, snement, npotisonooxHueli 32 Ecre an
B Z, 3J1eMeNlT, oGpaTHblil 2? SIpasiercs Mt Z; noJIeM HIHI TONBKO KOJbLOM?

6.42. Onpenesmite, ABASIOTCS JH KOJBUOM I MOJCM Cleayiouie
MHOXKECTBA: a) MHOXECTBO BceX 4eTHwbIX unces; 6) M = {0}; B) B =

= {0, 1}; r) MHOXKCCTBO uiCea BHAA a -+ b)/3, rae a n b — ueJwle.
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IFnasa VII
YUCJTA
§ 1. HATYPAJbBHDBIE HHCJA

HasoneM namypassnoist padost uucen Muoxecrso N, B KOTOpOM
ONpefeseHo OTHOWEHHe «/ HeMOCPEACTBEHHO CJEAYeT 33 /1», TIPUYeM
HMEIOT MECTO CJIeAyloullie CBOHCTBA:

1. B N cymecTsyer sneMeHT €, Ha3bIBACMDIH HAYAAOHOLIL ACHMERMOM,
KOTOPLIH He cJefyer HH 3a KakuM 3zesenTom 13 N.

2. s kaxjaoro snemeHTa # € N ecThb ofHl H TOJABKO OAHH CJe-
AYIOWHE 32 HHM 3JeMeHT. DTOT 3JeMeHT Mol Gynen o0o3HayaTh ',

3. Kaxaniit anenmeHT # € N, kpome e, caelyer 3a OAHHM H TOJBKO
ONHHM 3/1eMEHTOM.

4, JlioGoe nounmoxectso A B N, cojieprkallce HauaibHbIA 3/eMedT
e M BMECTe C KaM(ILIN 3JCMEUTOM 71 cofiepaluce c/eAylowiil 3a HHM
snemeHT n’, copnajaer ¢ N.

CpofictBa 1—4 HocaT HaspaHue axcuoas Ilearo.

CioxKeHgem HATYRAJLHLIX dlicen Has3hBAIOT COOTBCTCTRUEG, KOTODOE
Ka)klo# Nape HATYPaNbHBIX Ylicea a 1t b cOnocTaBifeT OAHO H TOJNbKO
OJlHO HaTypaJsbhoe 4Hcao a + b, HasbiBaemoe HX cymsod, 1 o0aajlaeT
C/eLYIOLMMH CBOHCTBAMH!

Hanst nioforo natypafjbHoro uicjaa a

a+1=a.

@,U.Jm JI0CBIX HaTypadbHLIX 4liced a H b
a-+b = (a+0b).

. Y MHONMCEHYLM HATYDANbLILIX YICenR 1asblBalOT TaKkQe COQTBETCTBHE.
KQTopOe KaxKnait mape HaTypaablbiX 4lice] @ N b conocTapiseT OAHO
H TOJNLKO OAHO HaTypanbHOe 4HcA0 a -+ b, HasLiRaeMoe UX /1poudsede-
ruey, W O0JafdeT CJeiyOWiMi ¢BOHCTBAMY:

a- 1 = aana Beex HaTypaablblX a;

2 a- b =a-b- aans seex narypaavunx vucea a n b, One-
patHil CJAOKEHHS H YMHOXCHHS HaTypanbHBIX 4HCeJ KOMMYTATHBHEI
W aCCOUMATHBHbLI, a YMHOX<eHIle MHCTPHOYTHBHO OTHOCHTENBLHO CJ1O-
KEHHS,

Ecnn a 4+ x = b, To numytr £ = b — a 1l Ha3LIBAIOT X PASHOCIBIO
uyucen b 1 a. B arom caywae nnwyr a < b (@ neubwe D).

Tlpu nokasatenncTBe yTBEPMJIEHHH, KACAIOWHXCS HATYPANbHBIX YH-
cell, NONb3yIOTCS1 METOLOM Mamesmamuiecrko undywyuu. O’ COCTOHT B
TOM, YTo cfo3nauaior uepe3 A MHOXMECTBO BCEX HATYPaJbHBIX YHCEJ,
I/ KOTOPBIX CnpaBejJiiBO AaHHOe YTBEPJeHHe, H AOKa3biBaloT, yToO
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muoxectso A copnasaer ¢ muoxectsom N. JIas 3Toro A0CTATOYHO mo-
Ka3aTb, 4T0 | NmpHHAAIEKHT A H UTO BMECTe C KaXcUbIM UHCJIOM @ MHO-
xectBy /1 npuuaniexuT i uncio o',

Mpuwmep L ﬂ,oxamem, 4TO AJISi BCeX HATYPAfbLHLIX YKCed Bbl-
TMOJIHSIETCA HePaBeHCTBO X 5= X',

Pewenue OCosnayum yepes A MHOMECTBO HATypalbHbIX Y-
ceq, Aaf KOTopeIX a = a’. Yucno | npuHapiexur A, 1OoCKOAbKY OHO
He cjeayer HH 32 KakHm yucionm 13 N, a 3HaynT, He CJelyeT camo 3a
coboit, 1= 1. Tlycte a € A, Torna a = a’. OGo3Haunm @’ yepes b.
B cuay cofictBa 3 @' =0, 1. e. b%= b u b € A.

Hrax, A comepxur | 1 BMeCTe C KaXcAbIM YHCJIOM @ COAEPKHT
b = a'. 3naunr, A = N, B CHJTY OompeneseHilst A 310 03HayvaeT, 4YTO

ana scex x € N nmeem x 3= X',
NDpumep 2. Hokamenm, yro AAA BCEX HaTyPadbIBIX 4HCEN
BLIUNOAHSCTCS PABEHCTBO:
nn--1
1+2+3+”.+n=—%}i

Peme e OOosnaunm ucpe3 4 MHONECTBO HATYpasbHbIX YH-
cen, M1 KOTOPLIX 3TO paselcTBo sepHo. Uncsno 1 npuHamieuT aio-
1-(1--1)

5 .

[Mycts m € A. 310 o3uavaer, yto 1 + 2 4 ... +m

aectBy A, Tak Kak 1 =
mim+1)
PR

Ho Torna

1+2+4.. A m m-1)= D +m+1) =
_m(mA N H2mA1)  (m —}— 1} (m -)- 2)
= 5 = 5 .
Ecan oCosnauiTe M - 1 uepes p, TO 3TO paBeHCTBO NpHMET BHA:

l+2+3+”.+p=£%;ﬂ.

m (m +-

Suaunr, p=m+ 1 € A. Hrak, 1 € A, 1 u3 m € A cnenyer, uro
m-1=um €A. 3uauur, A = N, 1. e pasencreo 1 4 2 4 ... +

4+ n= L‘"Z—+ﬂ pepHo ajis eex 22 € N,

. Daementamit MHOXKectBa N SBARKIOTCA TpyNnbl  YepToyek
{l, || M, l, ...}, Ynopnersopsier /n 3TO MHOMKECTBO aKClOMaM
fleano? Kax onpeneneno 3jlech oTuowere «caeayer sa», Paccmorphre
Te e Bonpochl ais mitoxecrsa {0, 00, 000, 0000, ...}.

7.2. Ha pucyuke 86 @ xaxaplt snement coejitHen CTpenxoil co
CJEAYIOLIIM 32 HHM 3JeMEHTOM. ¥JOBJETBOPSICT Jil MHOMKECTBO aKCHO-
mam [Meano? I akoe ycnoBue 3jech HapyueHo? Te ke Bonpocbl A1
puicyukos 86 0, q.
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7.3. Yaomaersopsier an muoxecreo {4, 5, 6, 7, ...} akchnomam
[leano? Kaxoii ssnemeur siBasiercsi 3iech HayasbHBIM?

7.4. Yposnersopsier au akciomam [leaHo mmoxkectso {—I1, —2,
-3, —4, ..., —n, ..}

7.5. Ynosnersopser an akciomam [leano mHozecrno uncen {1, 2,
3, ey f, ..}, €CJlE OTHOLICHIIC CJENOBAHNS 334aHO B HEM TakK:

153557 —> . ..

—>.]—->()—>g — e

7.6. IokaxuTte, 4To Ans JI00LIX Tpex HaTypandbHbIX uyncen a, b, x
3 a + x = b 4+ x BuitekaeT a = b.

Y kasaunne 3apukcnpyfire a u b, as=b. OCo3naybre yepes
A MHOXXECTBO HaTypa/abHLIX ulicea X, A5 KOTOpHX @ -+ x %= b + .
Hoxaxiure, uto 1 € A 1 Gro n3 x € A poitekaer ¥ € 4.

7.7. HokaxuTte, yto orHouleHne a < b B MHOXecTBe N sBAsieTcs
ACHMMETPHYHBIM H TPaH3HTHBIbLIM.

7.8. Hokaxiire, uto H3 @ < b suitekaer a + x <b 4 x.

7.9. Hokaxute AHCTPHUOYTIBHOCTL YMHOXEHHS OTHOCHTENBLHO CJIO-
MRS,
<} 7.10. Ilokaxire C NMOMOIWBIO METOAA MATEMaTHUECKOH HIAYKIIH
CJCAYIOUIHEe pPaBeHCTBa:

a1 4+3+54+...4@2n—1) =n¥

Q1-2+2-3+3%+mu4JWhFU=1&i%EIQ
o o sy o nn-F)@u41),

B) I+ 2243+ ... Fnf= p ;

0) 12— 24 304 (=) = (] 2D,

2
) 13+23—}- +;13=L(ni_l).a_.
4 1
1 n
) l +2—3+ +n(n+ll) _n-{—l’
' \;_ 4 - .
N + r+ 1 @n—1) @204 1) m+1
3 3-i-3"-l— + @n — 1)? = n®* @20 — 1),

H

I.

1

;i+5+9+ + (@n —38) =n@2n—1),
K

242 24 3-8 F ot n- B=2F—1) - 20
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’ 1.41 1.7 7000 T T @i=2@ 1) gl
M l-H4-2.2043- 34+ ..4n-nt=@0n+D—-1
H) 1.4 -I-2 7-4+3.10-.. +n @Bn-4-1)y=n@n-+ 13
)—'—- -—+ - =t

' (Tn —6) (m—!-l) ETEY)

1 l n
)-—— 0 , = :
1. (-111—3) (4n+1) dn - |

: )-1- 5+7—9+...+(—1)" @n — ) =(=1)y-n

)_I_-._I__L-l_- 4+ ! ==

1. 6-11 " 11.-6 " 7 (Gn—28)(6n-1) On 41

7.11. JlokaxcuTe ¢ MOMOLULIO MaTeMaTHYecKoi HHAYKILIH HepaBeHCTBO
2% > .

§ 2. OTHOMEHHE AEJHMOCTH

Llestioe wieno a deaumcea na genoe uncno b = 0, ecsan CywecTByer
TaKoe 1esoe YieJIo ¢, uyto a = b - ¢.

Ecan a genutcst na b, to muwyr: a : b. B stom cayyae rosopsit,
utTo @ — Kpammuoe, a b — deaumeas. Otnowelie a : b B MHOXKECTBE
LUEABIX YHCe TPAN3HTHBHO: ecaH a b H b i ¢, TO aic

JlioGoe ues0e uircao zlemn‘c;l Ha ceGa: (V a) (a: a). Bee ueavie
ypcaa geasites na 1: (Va) a:

Echtna:bn b'a T0 lol—lbl T.e.a= =+b.

Ecmia: b, 10ac: be. Ecohimma:cub:c 10 (@adb):c Ecan
a:cub:c T0BCC wiicaa Bia ax - by, rae X i y LeJsble, BeJATCA Ha
¢. Uucno O pemrcst Ha Jioboe d.

Ecan a n b — uenste uncaa, npuuesm b 5= 0, To cywecTBYIOT TaKie
uenvie uncaa ¢ 1 r, uro a = bq + r, npuyen 0. r < [b]. Hueno ¢
HA3LIBAIOT HEMNOAHLLM HQCMNLLL TPH JieJIeHHH a na b, a r— ocrmamxos.

Mpusmep 1. Joxkamen, 4To npi J0GOM LCJAOM 72 yHCaI0 n® — n
nesites 1a 6.

Peuwenne. Pasnoxum n® — n Ha MHOMKHTENH: ;

w—n=mn-—1y-n-(@n-1).

M3 nByx rnoupsag HILYHUIX 1(eabIX UIlCes OMIlo HeJHTcst Ha 2 (ecan,
Hanpisep, # HeyeTHo, To 1 - 1 ueTHo), a H3 Tpex MNOAPAA HAYIHX
LedbiX Yilcesa 1o KpaiiHeil Mepe ofHO Aedntest Ha 3 (ec/H £ He AeJHTCS
Ha 3, 10 aubGo n = 3k -- 1, anGo n = 3k 4- 2; B nmepBoOM CJyuae Ha
3 meaurcs n — 1, a Bo BropoM — n + 1).

3uauur, 13 uncen n — 1, n, n 4+ 1 no kpaitHeli Mepe oo aeanTcs
na 2, a onuo pesanres na 3. [Tostomy n* —n=(n—1-n-(n+1)
Jeantcst na 6,

[Tpuwne p 2. okaxen, uro (2n — 1) — (2n — 1) : 24 npu 4110-
60M HaTypaJbHOM 3HAUCHHH .

Pewenue 3amern™, uro yTBepcieHiie BepHo npn n = 1, n
6yjaeM B AaabHeHIEeM CYHTATb, YTO nn > 1.

Finmeen:
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@ —1Y—@u—1)=@2n—1)- - @4 —4dn+1—1)=
=4n(n—1)2n—1).

370 mpousseieHHe JeanuTcst Ha 4, Kpome TOro, H¥ ABYX HOCJELO-
BaTe/NbHLIX HATYPafAbHLIX 4ucen 1, # — | OAHO yeTHoe, T. e. HX
nponuseegenne jeanrcss Ha 2. Takum ofpasom, lokasano, 4YTO
4n - (n—1) - (2n — 1) peantcst Ha 8. Ocrajsoch noKasaTh, YTO 3TO
npousBeeHie Aeautcs Ha 3. J1Js 3TOro paccMOTPIIM TPH BO3MOXKHOCTH:

1) n penutcs Ha 3, T. e. n = 3k.

2) n npu zeneHun Ha 3 mact B octatke 1, T. e. n = 3k 4 1.
3) n npu mesenun Ha 3 jact B octatke 2, T. e. n = 3k 4+ 2.
B nepsom ciydae imeeM:

dn(n—1)@2n—1)=4-3k3k—1) 6k — 1),

310 mpon3Befenle JeaHTCa Ha 3.
Bo BTOopom caydae nmeen:

4Bk + 1) Bk +1—1)(6k+2—1) =43k Bk + 1) 6k + 1),

OTKYZa CJeAyer Ie/UMOCTb 3TOTO [poH3BeAeHHs Ha 3.

Ananoriunoe paccyaicieniile npUBOANT K AGAHMOCTH Ha 3 B TpeThbeM
cayyae.

Wrax, 4n (n — 1) 2n — 1) penntcsi Ge3 ocratka Ha 8 W Ha 3,
a Tak KaK 8 i 3 — B3aHMHO-NIPOCThIE yHcaa, TO
4n (n—1) (2n—1) : (8-3), 1. e. Ha 24, yto H TpeGoBaNioch NOKa3aTh.

IMTpunep 3. Hokaxem, yto g15 MI0OBIX HATYpPaJbHBIX YHCENa M
W n, tjae m > 1, OJHO M3 ulcea m, 1, m -+ n, m —n, 2m + n, 2m—n
JeqaH1cs Ha 5.

Pewenue. Ecan m uan n penurces Ha 5, To yTBep:KAeHHe N0-
Kasatio.

Iycte uiicna m 1 n peastca ua 5. Torna ecnn oHM AalOT OpH fe-
JeHHH Ha 5 oaHHAKOBbLI ocTatox, TO (M —n) : 5

B camon gene, ecamn, Hanpumep, m = 5k 4- 2, n = 5p + 2, 10
m—n =5 (k& — p). Henunmocts 3T0r0 Npol3BeAeHNN Ha 5 OueBHAHA.

Pacemorpim Teneph cayvaii, Kora ni H 1 He JensTCs HA 5 H npH
IesleHuH Ha 5 AaloT pasHble octaTki. Ecan 3TH geTaTKH AaloT B CyMMe
5, To (m 4+ n) : 5.

Ilycrs, nanpumep, m =5k + 2, n =35 . p +4 3, Torna m + n=
=5k +5p+ 5=5(k-+ p+ 1), orkyna cnenyer ReqHMOCTb CYMMEI
m -}- n nHa 5.

OcTtanoch paccMOTperTh cayuaif, Koraa # H 1 Ha b He pmensrcs, a
MpH AeNeHNH HX Ha O MOAYYaloTCsl pasiible OCTATKH, NpPHYeM He Je-
JIAIIlecss B CymMMe Ha 5.

34eCh MOTYT NpEICTaBHTLCS BO3MOXSHOCTH:

Dm=5+1,n=56p+2 b m=56k+43, n=>5p- 1
2 mEDSk+ 1, u=5p-+3, 6)m=05k-+38 n=>=5p- 4
Y m=56k+2,n=5 -1, T)m=50k+4, n=>5p-+ 2
4 m="5k-+2 n="56p+44, 8 m=>5k+4, n=>5p+ 3,
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Hetpyano sameritb, uto B cayuasax 2), 3), 6), 7) uucao 2m + n
apasiercsl KpatieiM 5, a B cayuasx 1), 4), 5), 8) ua  Ge3 ocrarka Je-
JIHTCA YlC10 2m — .

Yitak, B sioGoM c1ydae oauo 13 uucen m, i, m - n, m — n, 2m -- n,
2m — n penntest Ha 5 663 ocraTrka.

7.12. Hanuiunte MHOXKECTBO BCeX feaurenedt uiicaa 144; MHoxectso
HaTypaJblblX KpaTibix yncaa 36, menuswnx 400.

7.13. Haiiaiute nepeceueniie MIOMKCCTBA HaTYpasbHLIX AelHTeNei
yicaa 180 ¢ MHOXKeCTBOM HaTypadblibLiX Jedirreneil yucaa 240,

7.14. a) Hafiaute Bce MOAMHOMKCCTBA MHOKECTBA [POCTLIX Jjesll-
teselt yncna 1155. Haiynire muoxxecrso Beex jeanreneit yucna 1155,
EcTb /v B3anmMiO-01HO3HAUIIOE COOTBETCTBIHE MEXKLY COROKYIHOCTLIO
ITOAMHOXCCTB MHOXECTBA MPOCTLIX JCAHTEJICI H MIIOAKECTBOM BCCX ACAH-
reseit yncna 11552 6) 1o xe nast uncna 1207

7.15. SIBasiercst JIH OTHOWICHNE «YHCJIO @ KpaTHO ulicay U» TpaH-
3UTHBHLIM? Slpasiercst s ono peduiecusibin? CHMMETPHUHO JI 3TO
OTHOLLIEIIHe?

7.16. [Inas kakux nap unces pepuul 0ob6a otHoulenns: a : b, b a?

7.17. Tlycte @ v b — narypadibiinie yueaa 1 0 < a < b. Heantcs
JH a Ha §?

7.18. Jokaxure, uto n (n -~ 1) pennres na 2.

7.19. JlokaxiiTe, 4TO ecii jpoGh % COKpaTMa, TO H ApoGb “_Z
a+
a--b.
coxparuma. Cokpatima Jin ApoCb —m?
Q-

7.20. BepHo nH BuiCKa3bIBalille: «CCJIl CYMMa JABYX YHCEJ JAeqNTCs
Ha f, TO Kaxjoe caaraemoe jeanrcs na n»? Ilpupejite npinvepsi,
noATBep KAAIOLIHE OTBET.

7.21. JHokaxure, uro eccau 0 <a <b, 10 V' —a* seaures
Ha b — a.

7.22. Jloka:KHTe, 4TO TpeX3tayloe YiCJI0, 3anlicaHHoe TpeMst oMi-
HakoBLIMH uudpamu, pemurcs Ha 37.

7.23. Hokaxute, uTo pasHocTh JIOOOrO TPCX3HAYHOTO ulcaa M
TPEeX3HAyHOTO UHC/A, 3aMliCAHHOro TeMmil XkKe UH}pamil, HO B obpaTiom
nopsiake, jeanrcst ita 9.

7.24. JoKax<uTte, YTO €CJH B TPEX3HAYHOM YHCJIC ABE Nocsealiie
WHQPLI OITHAKOBLE, @ CYMMa ero wH(p ACAKTCS Ha 7, TO H YHCAO JeNHT-
cst na 7.

7.25. JloxaxiTe, YTO JiBa 4YIIC/JAa HMEIOT O/IHH I Te e OCTaTKH IIpH
JleqeHiy Ha b B TOM H TOMLKO TOM Cjyuae, KOrxa HX pasHOCTb JMeaHTCA
na b.

Sanyunte 3T0 YTBEPXKACHHE B CIIMBOJIIUCCKOM BIJ@ C IIOMOILDLIO
3HAKOB MAaTeMATHUYCCKOI JIOTHKIIL

7.26. Kaxue n3 CaciAyioninx yreepaactnii HCrHimbL

a) eCcaH YHCJAO0 JeANTCs Ha 2, TO ono Jeanres i na 4

6) ecan uncgao jgeanrest Ha 4, To oHo jeanrcs 1t Ha 2;

B) ec/li YHCJAO He JMCJHTCSI Ha 2, TO OHO ne JAejnTtes M o

F) ec/H YHCAO me UMEJHTCS Ha 4, TO OHO He AEJHTG




7.27. Haiiznre uactisle # ocTaTKi npn AefdeHHH Ha 7 CAGAYIOWHX
ancea: 3, 5, 10, 35, 100, 0, —1, —7, —12, —50.

7.28. HaiiuTe yacTHble H OCTaTKH Npil fiedienn Ha — 8 caenyioux
yncen: 4, 6, 11, 32, 99, 0, —2, —8, —15, —3b.

7.29. Uucno a aaer npu aeaenun ua b ocratok r. Kakoit ocratok
hact uncjao a npu Jenennu Ha —b? Kakoii ocratok jaact yncio —a
npn jenennu Ha b? Kakoii ocratox macr uncI0O —a npH AeeHHH
Ha b?

7.30. Joxaxnte, 4TO YHCJAO @ AaeT mpH AedeBHH Ha b ocrartok r
B TOM 1l TOJLKO TOM CJdYyuae, KOria @ — r AeJHTCs 1ia b.

7.31. MMokaxite, 4TO CyMmMa TPEX MOCJENOBATEJALHBIX LENbIX YH-
cen jenautcsa ua 3.

7.32. Hoxazkure, yTo CyMMa JIBY3HAYyHOro ylcaa H ylicjaa, HamHcaH-
HOro TeMmil e uidpazu, Ho B oGpariHoM Hopsaxe, nennrca Ha 11,

7.33. Jokaxiite, uTo €Cail @ — leJoe HHCAO, To @ — a JenNTes
na 2, M @® — a jenurcs Ha 3.

7.34. C nomoubio MeTola MaTeMaTHYeCKO!l HHAYKUND JOKaXKHTe,
47O JJIst JIIoGOro 1CJIOr0 YHCAA @ pasHocTb @° — @ jeanTcst Ha 5.

7.35. Hoka:xiire, 4To pasiiocTh KBaJiPaToB ABYX NOC/EAOBATEIbIBIX
HeYeTHBIX YHCeJa aeantcest ha 8.

7.36. Hokaxure, yto npu mioGonm wesom 72 uncso 12 4- 11 genntes
Ha 6.

7.37. Uncno a npu genenny Ha 3 paer octatok 1. Kakoit ocrarok
ApH gedennin Ha 3 paayr uicaa a?, a®?

7.38. Yiucno a npu geaenun na 3 pact ocratok 2. Kakoit octatok
npH Jenennn Ba 3 jpagyr wicaa a?, a®?

7.39. [lpn xaknx sHavemusix n uyucno n* — 1 penntcsi nHa 3?

7.40. [Joxkaxiure, uto ecan unicna a n b He jeasrcs Ha 3 W jaior
pasubie ocTaTKH npi Aenennn na 3, to uncao ab 4 | mennrtes Ha 3.
Copmynnpyiite H jloKkaxkuTe o0paTHYIO TeOpemy.

7.41. HoxaxiTe, uTo AAsn JIOOLIX LCALIN yHcea a H b uincnao ab X
X (@* — b%) nemntcs Ha 3.

7.42*, JlaHpl nBa TpeX3HaAuNbBIX 4lICNa, Jatouyie ONHHAKOBHIE OCTAT-
K npu penennu Ha 7. IlpunncaB oxauo wicio K ApYromy, noJyyaem
lecTH3HayHoe HIic10. ,[lon(a)mrre, YTO OHO JAGJHTCS Ha 7.

7.43. Ifoxa)l(m‘e, YTO MAPON3BC/CHIIEe KBa)lpaTa HaTypaJbHOro 4HCaa
Ha ;l‘il‘[‘" Hoe 4licJ0, MPEAUICCTBYIOLICE 3TOMY KBaapary, ACANTCA
Ha
Te, UTO CymMa l()’GOB TpEX HNOCJEAOBATENDbHBLIN Ha-

neanTCsl Ha 3.

DaccMoTpliTe CyMMY:

— 1P+ nt - (n 4 1A

"VAMa TPexX AocJel0oBaTesbHbIX HaTypa/bHbIX
va 4.

-

120;




p) 647 + 721 peanrea na 43;

r) 1102 o 123 peqmren wa [33;

n) 3+ -k 40n — 67 peantcs na 64;
(¢} 2#+4.- 3" 4 5n — 4 nenutea wa 25.

7.47. Doxaxiurte, uto jas moOLIX m, #, TAC /1 > m, OQHO H3 yicen
m, n, m+n, n—m peaurca ua 3.

7.48. HokaxnTe, 4to mpH JioGoM ueson 7 yiicao #° + Sn jenurcs
Ha 6.

7.49. Hoxaxute, yto mpn Jio0oM ueaomM n unciao #* - lln
nenutcsa Ha 6.

7.50. Hokaxnte, uto apn JioGom uwesnom n uncac n® + 3n° 4+ 2n

neaitest Ha 6.,
7.51. Ilokaxure, yto ecni @ > b > 0, To ocTatok, KOTOPLI AacT

Q
4ylHcJ/a0 g npH aeaenHn ia b, menbiue o>

7.52. Jloxa:ute, 4to ecau a u b e aeastcs Ha 3, 1o A3iOT ojlilia-
KoBble ocTaTkn npit fesenny na 3, to uncao ab — 1 menutes na 3.
Hoxka:kute oGparioe, eccan ab — 1 pgeantea na 3, 10 yieaa a
n b He neaarcs Ha 3 B JlA0T OAHNAKOBLIE OCTATKL Apl  jede-
Hun na 3.

7.53. Ilokaure, yro npu aoGom n yncmo n® (n* — 1) neantcs
Ha 4.

7.54. Hokawure, yto npu ooy n vncao n® — n peaurcs na 6.

7.55. Hokaxkute, uto npu aw0om n uwincno n (2n 4 1) (7n -+ 1)
neantes ua 6.

7.56. Uncna a v b ue geasarca na ¢. DB kakom caywac a — b
aeanrcst na ¢? B kakom cayuae a -~ O seanrca na ¢?

7.57. Joxaxure, uro ecan a — tieuerHoe 4uc1o, TO a° — |1
Jeantea na 8,

7.58. JoxaxuTe, 4To ec/il /M B 1 — HEUETHLIC yneaa, To m* — n*
Jenurcst na 8.

7.59. Hokaute, uro npn o060 HaTypaJbHOM 7L yHejo 2¢ - 2t}
neantcs #a 6.

7.60. Hokaxknte, gro npn moObIX lATYPaJbHLIX 4lcAaXx a 0 n
yiicao a® 4+ attt acaurca na a - 1.

7.61. Hoxaxute, 4to npu Jio0OM HEYETHOM ulicje 1 yicdo n* — n
neanres na 24,

7.62. Hoxaxute, uto npn mioCon uHesoM uucgae 2 4Heao n® — n
peqnres na 30.

7.63. HokaxuTte, 4To npi JIO0OM LEJOM YlCJIe 1 YHCa0 1 (1 =+ 1) X
X (n 4+ 2) (n + 3) neanrca na 24,

7.64. Hokazure, uto npH MoGOM tLesom 1 aneho i (n - 1) (n - 2) %
X (n + 3) (n + 4) neaurcs na 120,

7.65. Hoxamute, 410 f1pH moGOM lesoM # vicio a® — o aenurcs
na 60,

7.66. Howxamute, 970 npy JyoGoM UwIioM n 4ucjao  u (n* — 1)
neantes ta 12.
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7.67. Boisesuite npusuai aemizocti: a) na 4; 6) una 8; g) na 16;
r) na 25; 1) ua 13; e) na 37.

7.68. C(])Op.\lymipyi'rre npisnan acannmocri: a) Ha 50; G6) na 12;
B) na 18; r)ua l4.

7.69. Bwmecto 3Besiouek nocrapbTe WHpul Tak, 4rolbl NOJYUHIOCE
YnC0, Aesisiuieecs:

a) na 5: 483 = ; 34 s 0 5% 31,

6) ua 9: 179« 5w T, 5% 24;

B) ua 3: 24 [ = 0; %29

r) uwa 8 257 = 4 3= 22, 4355 =

n) na 37: 262 == 33sdx; 2454 w7,

7.70. Kakie 113 caeayioulnx BLICKA3LIBANHIT HCTHITHBE a) €Calt uicdo
aenanres na 7 11 wa 5, to ono jgeantes na 35; 6) ecan qucao aenntes
pa 10 u ua 15, 10 ono neaurcs na 150, B) ecat  wneao neaurcs na 4
H pa 8, To ono Aeaitcs 1a 32; 1) cCau uieao e AeanTes na 3 uan ua b
To OHO he neantcest ua 15; ) cean wieao ne jeantes na 15, 1o ono He
aeautcs N na 3, il Ha 5; ¢) ecal Yneao He AeAlrrea Ha 24, To 0HO Ul
ue xeaurcst na 12, wan ne neanresn ua 8?

§ 3. HAUBOJBLIUHN OBIKHIT AEJHTEJID U HAHMEHBLIUEE OBIIEE
KPATHOE, PA3JIO)KEHHE YHCLJI HA TPOCTBIE MHO)XHTEJIH

[lyctb @ w1 b — otauunbie o1 wyas weasle yieaa. Oougus deawmeness
9TUX YHCCA HA3bLIBAIOT TAaKOE YNCAO €, YTO ¢ — AEANTeNb KAaK 4icaa a,
Tak " yucaa b.

Hauboastus odwyus deaurmeaes a 1 b 1a36IBAOT Takoit oGl fe-
JHTEAb 3THX Ulices, KOTOPBIl AejHTCs Ha JoGoil 11X o0kl AeaHTelb,
CywecTBYeT efuliCTBeHLI M0/0MNTeNnblbT Handoabunil ol ae-
aiteas a 1 b. Ero oGosnavaior D (a, 0). HMrak, ecan ¢ = D (a, b),
Toa:¢, biona:dAbid=c:d

HanGosbiunii obwtit geantenn yicesn a 1t b nwyr no aaseopummy
Esxauda. Ecnn 0 < b < a, 1o a gensr ua b ¢ ocratkon, notom b je-
JIAT Ha 3TOT OCTATOK, NOTOM MEPBHIii ocTarToK 1ta BTopoi u 1. . INocaen-
i e papHwlil nymo ocrarok pasen D (a, D).

Ecan ¢ = D (a, b), 10 cyulectnyoT Takue leable uncgaa X oy,
yto ¢ = ax -+ by (auneiinoe npedcmasaciue D (a, b)).

Uiicsia @ 1 0 HaswiBaloT e3auamro-npocmoiste, ecay D (a, b) = L

Ecauw a: b u a: ¢, npusen b u ¢ esausno-npocmet, mo a + b - ¢,
Ecau (a - b) ¢ ¢, npuves ane deaumea na ¢ u a u b esaumno- npocmm,
nob:c

Uneno ¢ naspipatot odujust kpamnstse yucen an b, ecarte t a A ¢ b,
Uneao ¢ naspiBalor mausenstuus odwust kpamuotr a 1o b, ecan ono
spisieTca 11X o0WiM KpaTieiM 1o miodoc oflee KpaTHoe 3TIX HHCeq
ReJIHTCS Ha C.

Yucna a o b uMeioT elnicTBeHIoe noJoKHTeJIbHoC HallMenbuiee
obuee kparnoe. Ero oGosnauaor K (@, 0). Cnpapeaniso paBeHcrno:

K(a, b) = —2)%707}')_
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Harypaablioe 4ncao p nasbIBaloT npocmots, eCail OHO 1MeeT 1Ba
1f TOAILKO JIBA Pas3uKBIX HATYPaAbHBIX feantcas: 1 p. Harypanbnnie
yieaa, seoure 6oee 1By X nPOC vl ACAITe e, HA3LIBAIOT COCMasoil.
Uneao 1 we ornociricst o K Npoctuin, 1 Kk cocrashbiy, JhoGoe co-
CTaBIIOG YUCJA0 MOZKHO IIPCACTABITL B BIJIC 1IPON3BEICHNS NPOCTHIX
COMHOMKHTQ/CH, MPHUYEM ITI COMUONKHTCAN ONPCIACICHBI ONHO31AYHO C
TOUHOCTBIO JI0 MOPSIAKA CACAOBANIIS.

Urolut naitty npocroie wiicaa, e npepocxoasiutiie N, BLUTHCHIBAIOT
BCE HATYpadabhble uiicyia o7 | 1o N, BLIUCPKIBAIOT KaX<10€ BTOPOe Yico,
KPOMC NEPBOro BCTPCTHBUICTOCS (T. €. 2), NOTOM Ka)KAOoC TPeThe Yilcho,
Kpome nepporo BeTpernplierocs (r. e. 3), # T. 1., NOKA HE BLIYEPKIIYT
Bce uneaa, mensmie |/ N, OrdpaceiBas 1 OT OCTaBIUErOCH MIOMXKECTBA,
NOJIYYAIOT HCKOMOE MHOXKECTBO MPOCTLIX ulces, DTOT MCTOA 11a3blBalot
MeToNoNM pettema Ipanochena.

7.71. Haiinute ¢ nomowbio anropirya Eskaina nanGoanunii ob-
uii Jeantenb uicea: a) 846 n 246; 6) 1960 n 588; ) 15 283 1 10 013.

7.72. Coxparitre apolb f 1“0
30720

7.73. Doxkaxutre, uro D (2n, 2n 4 2) = 2 npn moGom 1 € N.

7.74%. Hoxaxure, 410 4acTublc OT JCGACHNS ABYX WiICe] na NX
nanGodbng o0uLlil fennTeb B3AHMIO-TPOCTDI,

7.75. Typuctr upoexann na peiocineie B nepsuit geHs 56 ro,
a BO BTOPOIi 72 K.r, IPIUeN KadUblil Jlelib ol OblH B NYTH Leaoe YIcuio
4acoB H X CKOPOCTL Oblma oAnoii i Toil xe ofa aHus H BBHIPAXadicCh
(leJibIM ulicqoM KiloMeTpoB B wac. Haiiare cxopocrn aBinkens, ec
ona Obna nanGonbuieil 13 YLOBJICTBOPAIOWIX YCIOBHIO 3aiaull,

7.76. Typucte npowuit B nepsotit neub 36 £, BO BTOpoil 32 Kt
0 B TpeTHil 24 K, npuYes KaxXALIi gennb oltt Ob B MYTH LeNoe YHca0
yacoB. CKOJILKO 4acoB oK1t OLIMI B MYTIH, GCIH HX CKOPOCTB BLIPAXanach
(LCJBIM YNCJIOM KHJOMETPOB B dac, Oblla nocrosilHoli H HanGoabuieli
i3 BO3MOXNKHDLIX?

7.77. Haiinure nanmenvliee ofuiee kparnoe uncen: a) 846 u 246;
0) 1960 u 588.

111 1234
7.78. Tlpnpejite apobu u K o0uieMy slamMenaTeio.
paet ap 01 120 30720 ey
n 87
7.79. Caoxnrte ppobi — 1 187
192 1620

7.80 [e nonb3ysich Tabuiiileil TPOCTLIX YHCEJ, ONPEALNHTE NPOCTL
anicna: a) 167; 6) 253; B) 471; r) 463; n) 571,

7.81. Pasnoxute uncaa 144, 1760, 1430, 84 700 na npoctuie Mmiio-
S AKUTRJI,

82. CkosbKO CyUleCTBYET HaTypaablblx yuces, menoiunx 500 u

He Jeqsuxcs HH Ha 2, un na 3?

7.83. CroJbKO CYUIECTBYET HATYpaAbLHLIX uicen, MeHbiix 500 w
HE Jeasiiixcss HH Ha 2, nn na 3, Hp nad?

7.84. Ilyct P — MuoKCCTRO TIPOCTBLIX  yiicen, M — MIIOJKeCT B0
{0, 1,2, 3,4,5,6, 7, 8, 9}. Haiianre P | M; M\P MNP () M);

(P\M) U (M\P)

141



7.85. Metomom pelera Dpatocdena Haiignte Bce MpocThle YHCaa,
senbure 300. Mcnoswsys nonyuenHyio TaGauuy, pbiGeplTe MOAMHO-
’KeCTBO NPOCTHIX yiicen u3 MHoxectBa A = {31, 19, 143, 139, 257,
213, 169}.

7.86. a) MoKeT A1 cymMMa ABYX NPOCTLIX 4Hcea ObITb MPOCTLIM Y-
CJIONE?

6) Moxer nnt cymma AByX mpocThix uncen, Goabuiix 2, GTbh Mpo-
CTLIN UICJIOM? ‘

7.87. Tlycte P — mnoikectBo npocTeIX yncen. CyuecTByer JH Ta-
Koe uncnao a, uro {a, a 4 1} < P? Ilna Kakoro uic/ia @ BepHO, 4YTO
{a,a -} 2,a + 4} < P? Iazosure 6 unicen ¥ raxux, uro {x, x + 2} <P,

7.88. SlpasicTcs M eAHMIENA NPOCTLIM HHCAOM? @ COCTABHLIM?

7.89. B kaxofli cremenn 4ucno 2 BXOAHT B pasjoelne Ha Miio-
Knteay gnesa 121=1-2-3-4-5-6.-7-8-9-10- 11 122

7.90. CrosbKkuMn Hyasamu oxamnuupaetcsi uncgo 201?

7.91. Hanw uncaa a=2°-3"-5°- 11, b=28.3%. 5. 72
Haiipure a - b, D (a, b), K (a, b). [loscuure, nouemy ab =D (a, b) X
X K (a, b).

7.92. CkosibKO pasnnunbIX AcAnTenel HMeeT unejJo a = ph X

X P et p‘,’,‘u (Bkntoyas peantean | u a)?

7.93. Hoxa:xute, urto npu Jjiofom uesoM n > 2 unciao n' - 4
COCTaBHOC,

7.94. IpoGp —ZTz coxpatuma. Cokpariima i apo0b %?
-

7.95. [lokaxire, 4To ecan n B3aumuo-npocro ¢ 6, To n® — 1 ge-
aurest na 24,

7.96. Hoxaxure, uto ecad a H b B3alMHO-NPOCTLI, TO uHCaAa @l
u b® ToXie B34IMIIO-TIPOCTHI,

7.97. Hoxkawure, uto ecnd a 1 b B3alMHO-NPOCTH, TO NpN JOGHIX
HATYPAJILIBLIX M W 2 uncaa a™ u b" Toxke B3alMHO-NPOCTH.

7.98. Hoxaxure, uto ecan a u b B3aumupo-npoctel, 10 D (ac, b) =
= D (¢, ).

7.99. Hoxaxure, uto ecan D (a, by =1, 70D (@ b, a -+ b) = 1.

7.100. Hoxaxure, urto ecan D (@, D) =1 na >Db, 10 D (a - b,
a—1b) =1

. 1 (ngl- 1
7.101. Hoxaxute, 4yto mpi noGOM HAaTypaibHOM 1L YHC/IA '——(-'5“—-)

212 4 | s3aumuo-npocToie.

7.102. HoxaxiTte, uto nanmenbiuce ofuiee KpaTHoe TPEX HATVPadib-
HBIX dticen a, b, ¢ pasno K (K (a, b), ¢). Hemy Moxer GuTh paBio Hau-
Menbliee ofluee Kpatnoe Tpex dimcen: 1, a4 I, n -+ 2, rae n — na-
TypasbHOE uHCAo?

7.103. Haituire a 1 0, ecan H3BeCT!O, 4To:

aya:b=11:13, D (a, b) = b;

6) D (a, b) = 5, K (a, b) = 105;
8) D, b) =7, a- b= 994,
VK (a, b) =75, a- b= 2375

142



) K (a, b) = 915, D (a, b) = 3;
e a:b=17:14, D (a, b) = 3;
xK) K (a, b) = 224, a:b=17:8;
3) D(, )y =17, a- b= 1470,
n a:b=9:14, K (a, b) = 693.

Y k a3 anue. Henoansyiire pa3noxeniic ua npoctsie MIOXKITCANH,

7.104. B Tpn MKOJLHBIX KIOCKA OTHPABHJN [0 OJHHAKOBOMY
gucay Tetpaieil. s oanoil WKOJABI OTHPABIAK TETPajll MadKaMi,
no 150 miTyk B Kaxaoii nauke, ‘1 Bropoii no 100 wryx, a nas rpersei
wxoabt 1o 200 wryk B xamAaoil nayke. Ckoabko TeTpajeil oTnpaBia
KaX<1o#l 1IKose, ecslll ulc/I0 TeTpajieil, OTNPaBJACHHBIX BCOM KO,
menpule 2000?

7.105. Tpu Tennoxoja 3aX0AsiT B NOPT 10cje Kaxoro peiica, Iep-
BBl TenyoxoA cosepulaer peilc 6 3 Jwsi, BTOpoil B 4 nust, TpeTuil B
5 ancii. B noneaeabin oyl BCTPETIINCL B NOPTY Bee Bumecte, Uepes
KaKoe NafiMenbiuee uicjo AHell BCTPeTHTCH BTOPOL TENA0X0X ¢ mep-
BBLIM? MepBblil TEMIOXOA ¢ TPeTbHM? BTOpOIl ¢ TpeTbiM? tepes ckovilbKo
JHeit BCTPETATCS BCe TPH TenJ/oxola It B Kakoil 310 OyAeT felib Heean?

7.106. CxonbKo sl JIEKHT B KOp3HHE, ¢call NPI pacKgaibBaliiiy
Kyukaai no 2, no 3, no 4, no 5 1 no 6 ojno AMO ocTAHCTCS UL,
a npn packJaaablBaniiig no 7 He OCTAUCTCs Il OJIIOr0 JLLIHEro siilga?

I

§ 4. CHCTEMbI CYHHCJIEHHS

Iycte p — narypanbhoe uucao, Coabwee 1. Torma kamioe na-

Typaabioe yuciao N MoxHO sanucaTb B BilAC:

N = a, - p" + Ay p”—l +.ooa s pToa,
rne a,, Q,_y, ..., @, — HATypaablible ulc/aa, Takle, 410 s Beex k
0 < a. < p— 1. Ira sanuch nasviBaercst npedcmacaernues wucaa N
B p-HYHON cucmese cuuc.aenus,

YroGul nepesectit 4iicno N B p-HYUHYIO CIICTEMY cuUic/aenlis, Hajlo0
pasieanTh ero ¢ OCTaTKOM Ha p, NMOTOM pa3lesilTb HenoJHoe YacTioe
C OCTATKOM Ha p H T. A. JIO TeX Nop, Noka lenoatoe 1acTHoe ne oGpartir-
€ B HYJb (T. €. MpeAbLAYLee IENoNHoe YacTHOE HE OKaXercsl MeHbLue p).
3anuceBasi B O()])Z]THOM MOPSIAKE MOAYYHBUINECS OCTATKI, TOJYUach
HCKOMYIO 3anHch yucgaa N,

Ecau nano uncao N B p-nuuoil cieteMe cyncaeHits, To A1 Noay-
yeHHA ACCSATIIMHON 3aNCH STOr0 YHCAd NOCTATOUHO BBLIYICANTL 3Haue-
HHE CYMMBI @, + p" + @, + p*~' - ... - a; - pt 4 ay B JecsTHuiOf
CHCTEME CHIIC/IeHH .

Onepauini Hajg qHCAaM)I B p-HUHOI CHCTEME CUIIC/CHHS  BBIION:
HSIOTCST 1O OGBIYHBIM [paBHJaN, AHUIL FaGHHLBL CAOMCHNS 11 YMIO-
JKeHHs [IMeIOT CBOii Bl B KaX¢A0il CHCTEME CHICACHHSI.

IMMpuwsmep 1. Uucno 2403; nmepepejieM B ILECTEPHYHYIO CHCTEMY
CylC/IeHNs! (3HAYOK 5 YKA3LIBAGT HA (SATCPHUHYIO CHCTCMY).

Pewenne. Chavyana HaXOLUM UCCATIUIYIO 3aRHCh ITOFO yiiC-
aa, Jlna 3Toro BHIMHC/IIM CYMMY:
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2.5 4 4.524 0.5 3= 353,.

YtolLl mepesecTil uHcaA0 353y, B JUCCTEPHYHYIO CICTCMY CHHCJEHHS,
BbINOJIHSIEM JeJCHIC tia 6 ¢ OCTATKOM:

353 | 6
5|58 |6
4 9 |6
3 1|6
1 0

3uaunt, 2403, = 353,, = 1345,.

[Tpumep 2. CocTaBHM TaOMNUBI CIOXKEHHS H YMHOXEHHA 1S
NATEPHYHON CHCTCMbI CUHCJIEHNS. ]

Pewenune B natepuunoii cicreme cuncienns undpamu sp-
astioren 0, 1, 2, 3, 4. Cuauana coctaBuy TaGuIIbl COKEHHS 1T YMHO-
MeHNs, 3anicLIBast Pe3yJbTarbl B JECATHYHOI CHCTEMe CUNC/JCHHS:

+ 101 2 3 4 x |01 2 3 4
001 2 3 4 000 0 0
11 2 3 435 101 2 3 4
2|2 3 4 5 6 202 4 6 8
313 45 6 7 31036 9 12
4|4 56 7 8 410 4 8 12 16

A TEeNEpb nepeacaenM ace UHCIa B NATCPHUHYIO CHCTECMY CUHC/IEHHSA:

+(0 1 2 3 4 x |0 1 2 3 4
ojo 1 2 3 4 0]0 0 0O 0 O
11 2 3 4 10, 1101 2 3 4
212 3 4 101 210 2 4 11 13
3(3 4 10 11 12 310 3 11 14 22
414 10 11 12 13 410 4 13 22 3l

[Tpnsmep 3. Bunoanun ymuosenne 203; - 41,
Pewewnue T[lotaGniuaM yMuOMEHHS H CAOKCHIA MOAYYaeM:
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% 203;
4 l

4. 208
1322
13423,
Tort ke pesayabraT moayuitcs, cciH CHayana nepesecti uncaa 203, u

4]5 B NeCSITHYHYIO CHCTEMY CUHCJIeNifl, BLINOJUHTDL YMHOIKCUHIC H
aepeBecTH OTBET B MSITEPHUHYIO CHCTEMY CUMCACHIIs:

203; =2 5 40+ 5 -+ 3 = 53,,;
4l, =454 1 =2l

. 53 1113] 5
" 21 T 3[222] 5
. 03 4. _r'
106 2 11 ; A
1113 el
10 3 _l_i
10

1113, = 13423,

7.107. TlepeBeante B JECATHUHYIO CHCTEMY CUIICAEHHS uncaa
7542,, 30605;, 3014;.

7.108. Hepeueﬂme B BOCLMEPHUNYIO CHCTEMY Culcaenna uiciaa
8/9111)1 12 00]3, 101 lCOo

7.109. 3anumnre yicno 11 011, B cenmepnunofi cicteMe cusicaents.

7.110. 3annwnte yncao 56, B yerBepHUHOH CHCTEME CUHCJEHHS.

7.111. 3annuwure yucao 154, B aBentanuatepHyuoil CHCTEME CYIC-
Jielnnsa.

7.112, 3anmunte 100 022; B aBeHazuaTepHYHOH CHCTEME CYHCTe-

113. 3anunumre 30, B ABo#UNOIl CHCTEMe CUHC/EHNHS.
114, 3aunmute uncno 1020, B TponyHoii cHCTeMe CUHC/EHHS,
115. 3annumrte 3455; B ABeHaAuaTepH4HOIl CHCTEME CYHCJEHI.
116. Buinoanirre yxasannste AciicTBs:
a) 426; - 352; n) 5401, — 30562, -+ 3455;

0) 1020 — 534,; e) 4306, 4 5435 — 1063;;

B) 202 1123 - 810 2103 — 12 0203; 1<) 3346, - 215, — 635;;

r) 10 100, -+ 1011, 4 101 010,; 3) 5401, — 3052, - 3455,.

7.117. Buimoaunte ykasaunwie aefictsus. Ilpeasaputenniio co-
CTaBbLTe TAOANME! YMIIOXKENHS I CJI0XKCHIIA OAHO3HAYHLIX YliCe] B BOCh-
MCPHUHOH CHCTeMe CHHCACHIs:

a) 17, - 7l . 1) (1482, — 573,) - 4138,
6) 4744, : 31, ¢) (563, "+ 217,)" 158
B) 132, + 47, + 2451,; - (2365, — 636,) :

r) 721, : 13
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7.118. Buinoanurte VKasaunble JIelicTBlsi B JABOHUYHOII CHCTEME

CYIIC.TeHHA:
111000101001 1000101111
+1110111000 —11011 11
111110111

7.119. 3anumnre yncio 3805, B ABeHaAuaTepuuioli chcreme cutic-
aenist, moNoxHB 10, = x4, 1155 = yy3.

7.120. B Kakoit cicTeMe CYHCACHHS CNpaBe//liBO PaBeHcTso 3 » 4 =
= 10?

7.121. CyuiecTBYeT Jui CHCTEMa CUIICTEHHS, B KOTOPOIi:

a)4+3=10u3-4=150624+3=5u2-3=11I?

7.122. HasoBen KpyrabiMi Bce ulicaa, oxanyusawouuecst Ha 0,
H COBCeM KpyrJbiMi Bce uicaa, okanuipaomiecst 00. Beinmumre
BCE JABY3HAUYHLIC KPYrable 1 TPEX3HauHbie COBCeM KpYFabie uHcaa
B NATEPHYHOIl CHCTEME CYHCJEHHA H IlepeBejiiTe HX B JAeCATHUHYIO
CHCTEMY.

7.123. Kakin cBoiicTBoM JoJsixcHO o0Jjagath JEecsITHYHOE YHCJO,
ytoGLl MOC/Ie MepeBoja B CeMepHUHYIO CHCTEMY CYHCJEHHS OHO ObLio
KPYIJIbIM, COBCEM KDYTJLIM?

7.124. UeTHo 10 HeyeTHO KOJIHYeCTBO eAHHHL B TPOHYHOH 3amH-
cH ueTHoro uncaa? Heuertnoro uncaa? Copmysnpyiite npusnax geni-
MOCTH Ha 2 B TPOHYHOH CHCTeMe CUHC/eHIIs.

7.125. Chopmyanpyite npH3HaK HCAHMOCTH Ha 2 B NATEpPHYHOH
cHereme cuncaennst, Chopmyanpyiite npHsnax AeMIMOCTH Ha 7 B 8-puy-
HO#t cucTeme cuncaedns. Heasitess an Ha 7 uncaa:

a) 14 126,; 6) 25 064,

7.126. B xakoit cucreme cunciaenus 69, sanmumercss kak 105?
7.127. B kaxoii cicreme cuiicaenns 103,, sanuwercs kak 403?
7.128. B kakoii cuicteme cuiicnenus 53, 3anuwerca Kaxk 203?
7.129. B kakoii cucreme cuncienns 221,y sanmwercs kak 25?
7.130. .B xakoii ciucteme cumcnenns 295, 3anuiuercs kak 221?

§ 5. UEJIBIE YHCITA

TTapet {a, b) u (¢, d), cocrapjeHHble H3 HAaTYpaJbHLIX yuces, Ha-
sbIBalOT gneusarenmuoni  ({a, b) ~ (¢, d)}), ecnn a-d =10+ c.
310 OTHOLUEHHE pedJeKCBHO, CHMMETPHYHO Il TPAH3HTHBHO H NO3TOMY
onpejensier pa3bHeHHE MHOXECTBA BCEX Map lia KJacChl 3KBHBAJCHT-
HOCTH, HasbiBaeMble yeavLuu qucaasmu (Harnsano ropopsi, mape {(a, b)
COOTBETCTBYET LeNOe YHcao a — b).

Crnoxenne nap onpejeasiercsi  pasencrsoM (a, b) 4 (¢, d) =
=(a+c¢, b+ d), a ymuoxenue — pasenctBoM (a, b) - (¢, d) =
= (ac 4- bd, ad + bc).
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Ortnoiuente 3KBHBAMEHTHOCTH Map YCTOIINIIBO OTHOCHTENBHO onepa-
it YMHOXKE€HHST H CJOACHHA: eC/i

<a' b) ~ <al» bl) I <.Cv d> ~ (Cl) dl)r
(a, b) + (e, d) ~ (ay, b)) + (&, dy)

TO

<a: b) : <C: d) ~ (ali bl> : <cl’ dl)

[TosToMy yKasanuele onepatliill Hal mapaMil ONpPelensiioT COOTBETCT-
BYIOLLIlE ONnepallity Haf UeTLIMI YHCIAMH.

MHuo/KecTBO UebIX ylcea 06pasyerT KoJbUO OTHOCHTEJAbHO yKa3aH-
HLIX OmnepanHi CAoKeHHsa N yMmHoMeHHs. Hynem storo xoasua Z as-
JAsieTc Kaace nap Buia {a, @), a eanunued — KJjacc mnap BHAa
{a -+ 1, a).

Jlas moGux AByx map {a, b), (¢, d) ectb mapa (x, y) Taxas, urto
(a, by + (x, ¥) = (¢, d). TlosToMy onepauns BbUHTaHIA oOnpeaesne-
Ha B Muoxecrse Z uenblx uncen: {a, by — (e, d)y =<{¢a+ d, b + o).

OroGpaxenite n — {{a - n, @)} onpenenner BICKeHHE MHOMC-
CTBa HATYpaJbLUBIX YiceJ B MHOXECTBO UeablX uicesa. IIpin 3toM BJao-
MWCIHI COXPAHAIOTCA OMepauil CJA0MEHHS 1l YMIOXeHNs, T. ¢.

n+m-—{{a+n+m,a} .
nem-—>{{a-+n-ma)l.

Kaace map Bnaa {a -- n, @) OTONAECTBASIOT C HATYpadbHLIM yHC-
JoM n. Kaace nap {a, a) o6osunauvaior 0, a knacc nap siga <a, a + n)
oGosuayaior —n. Tlomaralor —(—n) = n.

Moaynem uesoro wic/aa 2z HasbiBaloT 3TO YICJO, €CJIH Z — Hary-
pajbHOE, I 4HCJAO —Z, €CaH Z = —£k, tAae k — Harypaibloe 4YuciIo.
Monyab nyas pasen nymo. Moayab 4icaa z ofo3nayaior |z2|.

[TopsiioK B MHOXeCTBe LeJbIX 4YHCeN BBOJHTCS TaK: JUISl HATYpalb-
HBIX YHCE/ COXpaHfeTcs oObIYHLIT MOPSAAoK, A5 J1000ro Harypanb-
yoro uucaa 1 nosarator 1> 0 11— n< 0, a 415 MoOLIX ABYX HaTypafb-
HBIX wicea n 1 k nonaralor —n < Rk, wecau n >k, 10 —n < —k.

TMocne mepexona K OOGBIUNOIT 3amHCH IIENLIX YICET ONepauiH Hajl
HHMH HMEIOT CAeyiou il BHA: 151 HaTYPaJblbX 1 B £ onll ocratorcs
oObiatLiMi: (—n) + (—k) = —(n - k); (—R) +n=n+4 (—k) =
=n—Fk eat n >0, >0, n >k (—k)+n=n+4 (—k)=
=—(k—n),ectnn>0 k>0 n<k

Hanee, 0+ 2=2z-+0=2

YMiloX<eHlle onpeneaseTcs TakK:

n.(—k)y=(—n) k=-—n-=r
(=n) - (—R)=n *r

nz-0=0.2=0.

TMonarator a — b = a -+ (—=D).
Mpunep 1. HaiigeM Taxoe x, uyto (3,7 ~ (6, x).
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o onpegnencunio SKBHBAIEHTHOCTH MONYyYacM ypaBHeHHE 3 + x =
= 7 4 6. Pemasn ero, Haxoany, uto x = 10.
[Tpumep 2. HMoxamen, yto aas JobuIX a, b, n nveem:

a+ n,a~ -+ n, d.
YcnoBiie SKBHBAJCHTHOCTH NPHHHMAeT B 3TOM cJyuae BIA:
@+n+b=a4 b+ n.

Ho 310 paBeHCTBO cnpaBeAniBo Mpll Beex 3Hauennsix a, b, n.

7.131. Haiinnre Taxoe x, uto (x*, x) ~ (16, 10).

7.132. Haiinute takoe x, uto (x%, 75 ~ (x, 5.

7.133. Hoxaxnre, uto maput (a, b) u (a -+ n, b 4 n) skBuBa-
JICHTHBI.

7.134. [oxaxiuTte TpaH3HTHBHOCTB OTHowenns {a, b) ~ {c, d).

7.135. Ilycts (a, b) ~ (ay, b, (¢, d) ~ (¢, d,). Hoxaxure, 4yTo
@ by 4 (e, dy ~(a, b))+ (g, d)) 1 uto (a, b)- (c d) ~
~ @, by) - (&, dy). :

7.136. Hokaxure,uto{a - m, ay -+ (b 4+ n, b) ~ (¢ 4 m -1, ¢)
H@+may-b+nb ~d+m:-n,c.

7.137. Hoxaxure KOMMYTATHBHOCTb I acCOLHATIBHOCTDL CJOMe-
HHA H yMmHOXeHHa nap. [Jokaxnre ANCTPHOYTHBHOCTb YMHOXKEIHS
OTHOCHTENBHO CJIOMEHHS.

+7.138. Hoxkaxure, yto anis JaioCoi napsl (a, b) u JoGoro Hatypanb-
HOTO YHCJ/A /i BLINOJIHSIIOTCS OTHOLICHHS: '

(a, b + (n, 1) ~ (a, b);
{a, b) - (n, n)y ~ (m, md;
a by -+ 1,n ~ (a, b

7.139. Haiiznte napy (x, ¥) Takyio, yro

(a, b + (x, ) ~ (¢, d).

7.140. Haiiaure suagenne suipaxenns [(8, 5 4 (7, 16)] x
X[(6, 4) — (7, 11)]. CpaBuure noayyennwii OTBET C pe3ynAbTaTOM,
noJiyyaeMbIM NyTeMm 3aMmenn! nap (@, b) pasHocTsAMH @ — b I mocJje-
JYIOWHM BBIYIICACHHEM.

§ 6. PAUHOHANLHBIE UHCAA

ITaper (a, b) n (¢, d), cocTosiue H3 HeALIX uHced, npiveM b 5= 0
1 d 5= 0, Ha3LIBAIOT SKAuGAACHMHbLML, eclli ad = be, DTo OTHOLUeHHE
pediekCHBHO, CHMMETpIUsIo # TpaHantiBHo. OHO onpexensieT pasbite-
Hlie MIOXeCTBa Map YKa3aHHOTO BHAA HAa KJAacChl SKBHBaJCHTHOCTH,
HasbIBaeMble payuonasvrotnu wucaant (nape {a, b) COOTBETCTBYET

\
ApoOb %) Crnoxeiiiie map onpenensierca ¢GopmyJoil

(a, b) + (¢, &) = (ad + be, bd),
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a yMmHoXeHHe — GopMYJoii

<a, by « (¢, d)y = (ac, bdy.

OtnouicHHe 3KBHBAJENTHOCTH Nap YCTOHYHBO OTHOCHTEALHO ofnepa-
Wil CJI0XKEHHA H YMHOMXCHNS: eCJil

(a, by ~ (ay, by) n (¢, &) ~ (&, dy),
(a, b) + <, dy ~ @, bl) + (e, dl)
(a, b) : <C, d) ~ (ali bl) * (Cl» dl)

[ToatoMy yKasanHble omepalHil 3aJaI0T CJOJXKeHHe H YMHOXeHHe pa-
IHoHANLHLIX uHced. MHoXeCTBO palHoHaAbHbIX yiicess oGpasyeT noJe.
Hyunem siznasiercsi Kamace map Buaa (0, b), a eamnunueil — xjaace nap
Biia {a, o). Ilpotnononoxuuim Kaaccy map Bujaa (a, b) spaserca
KJacc nap siga (—a, b), a obpatiuiM Kaaccy nap (a, b), rnea = 0, —
Kaacc nap siga (b, a). Orobpaxenune n — {(an, a)}, as~= 0, onpeze-
JISICT BAOXKCHIE MHOXKCCTBA LeJbIX YHCes B MHOXeCTBe palHoNabHBIX
yicea. Tlpn sToM cOXpaHSIIOTCSE oMepalui CJAOXKEHHST H YMHOXEeHHS,
T. €. .

TO

1

n4+m—>{a@n-+m),a>}
n-m-— {{a- (nm), ay}.

7.141. HafianTte Takoe x, uto (—3,8) ~ (9, —6).
7.142. Ilpopepute, uto napul {an, bn) u am, bm), m== 0, n = 0,

b = 0 skBHBaJEHTHLL.

- 7.143. Hoxaxure, uto miobaga napa {a, b), taxkas, uto b= 0,
SKBHBafAentHa nape Bujaa (p, q), rtae ¢ > 0 1t p ¥ g — B3aHMHO-NPO-
CTbIE ylcaa,

7.144, Iokaxure, uto ecan {a, b) ~ (a;, b)) u (¢, d) ~ (¢, dy),

TO (a, b) + (e, d) ~ (ay, b)) - (&, dp) H @by dy~
~(ay, by) - ey, dp).

7.145, Iokaxure, 4To CJAOXKeHile H yMHOXeHHe palHOHAJbHLIX

YIICeyi KOMMYTATHBIILL 1 acCcouHaTHBILI.

7.146. Hoxaxnrte, YTO YMHOMEHIE PAlHOHAJBHBIX YlCeT AHCTPH-
GyTIBHO OTHOCHTEJIbLHO CJIOXEHHS.

7.147. Hoxaxure, yro A1s JeGoil napel (@, b) n JioGoro ue/oro
yipcsta 1= 0 mveen: (@, b) - (1, n) ~ (a, b).

7.148. Hoxaxwure, uto {a, b) 4- {0, ¢) ~ (a, b u wro {a, b) X

X (0, ¢) ~ (0, ¢).

7.149. Hoxamure, uto (@, b) - (b, a)~ (n, n), a=*0, b=+0,

ns& 0.

7.150. HoxauTe, UTO A5 JIOOLIX LeJBIX YHCEJ a H D 1MeeM:

lan, n) - (bm, m)y ~ (abk, k),
{an, n) 4+ (bm, my ~ {(a + D)k, k).
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7.151, Tyers X = {0, 1,2}, YV = {2, 3, 4,5, 6}. TMapw uncea
Py
{x, y) sanucwiBaiotT B Bie ApoGH —. CKO.ILKO ApH 3TOM NOJAYYHTCS
v
pasubIx Apooeii? a pasHuiX patloHaIbibIx qiceT?

§ 7. AEHCTBHTEJLHBIE YHCAA

Heficmeumeaonoie 4ucaa 3anicuiBaloT npit NoMould GecKolieylibix
IecITHUNBIX jipoGeii:

+=N, a, ... a, ...

3nech N — natypaibHoe YISO IAH HYAb, Ay, vuuy Qyy oor — HHQPBI
0, 1, ..., 9. Kak npaBuno, XBc pasiiiuibie 3anHCH OMpPELEIsIOT pas-
Jauynele uiicaa. Hekmaouenie npejctapasior 3amicli, oKalnyiiBatoliiecs
NOCJeIOBATCALNOCTLIO HryJell 1l jepstok. Ecan 3anick konyaercs
noc/eI0BaTCALHOCTLIO HYeil, T0, YMEHbINAf NO0C/EIHIOn HeHYJICBYIO
undpy Ha 1 u 3aMeuas Bce CACTyOLLIC 3a el 1yJan na AeBaTK,
nonyyaeM HOBYIO 3ariiChb; CUNTAIOT, YTO 3TI JBE 3aMICH OMpeiensior
010 H T0 e citeTsuTeasnoe uneno. Ianpniep, 0,43000...=0,429999. ..
Kpone Toro, cuntaior, uro 0,00...0... = —0,00...0...

PautioniaibHbie  4iicaa 3anIChiBaloT YUCTBIMI I CMCLUATIHLIMII
NCPUHOAHYECKHMII JecsTHMHLIMI ipobamu. Yucmaa nepuoduteckan decs-
muunas Opobe! papia obbIKIoBerioil ApoGi, B ulicalTene KoTopoil
CTOHT Teploj, a B 3HAMeNaTe/ e — YNCA0, COCTOsNlee H3 CTOJLKIIN
JNeBATOK, CKOAbKO widp B mephnoie. 1laupmyiep,

0471471471... = 0,(171) = 2 = 157,
999 333
Cuetuannas nepuoduieckasn decamiudnas 0podo panlia oCLIKHOBCN-
Hoil Apolil, YHCJANTENL KOTOPQIl paBen PAa3HOCTH MEXKAY UHCJIOM, 06-
pasoBalHLIM I(paMil, CTOSIIINMI Mexk1Y 3ansiToil 11 11auaioM BTOPOro
Il(?pllO,Ila, 1 YIICTOM, OGi’)ﬂE&OBHHHbL\I llll(l)l)(’lMH, CTOSIILIINH 10 nepooro
TNEPIO1a; 3HAMENATCAL COACPIKHT CTOJALKO AEBATOK, CKOJLKO UNpp B
nepHo;le, I CTOALKO HY.ICHl, CKOMLKO LH(p A0 HayaJa NepBoro nepioa.
Hanpinaep, ,
0,12372872372. . .= 0,1 (237) = —2y7 =1 _ 1236 _ 206
9990 9990 1665
Mpusmep 1. Hokamesm, 4TO He CYILECTBYET paulONaabLHOTO
yucda Takoro, uto r° = 3.
IlokaszareqneTo nposejeM oT npoThsioro. [Ipennososkum, 9ro

" ) -~ P : . o
r=3nr=2=,, npiuenm ApoGi L necoxparuma. Torna = = 3, p* =
q g

= 3¢%, 1 notomy p peanres na 3, p = 3k. 3uauut, 9* = 3¢°, 3k* = ¢*,
u noromy ¢ aennres na 3. Ho toraa npoGo L oo COKpatiTh Ha 3
q

ponpext TmpenodorKeHIo,

U Mut Gepey saech ainmb ApoGn, aexawne mexay 0 i 1.
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IMTpunmep 2. HoxameM, 4TO e€call 7 — pauHOHANbHOE HICHO,
a © — nppanloHanbioe 4HUCJIO, TO 7 - & = X — HppallloHanbyoe
YIiCI0.

Ecsin Gl x Gbli10 pauiioadbHBI YHCAOM, TO H & = X — r ObUIO OBl
PALIIOHAJIBHO, BONPEK MpPeLnooKeliIo.

7.152. [okaxite, 4TO He CYIJECTBYeT pPauHOHAJLHOIO 4YHcjIa r
TaKoro, uto r* = 5.

7.153. Hokaxliite, 4TO I€ CYILECTBYECT pauHOHaJIbHOl‘O uneaa
Takoro, yto 73 = 7.

7.134}_., Hoxaxkure, 4ro e CYILECTBYeT palUoNanbiOro uncaa r
Takoro, 4yto r* — 3r -+ 1 = 0.

7.155. Orpesok npssoil AB nennrcsa Toukoii C 1ak, yro |ACE =
= |AB| « |CB| (rax uasviBaemoe 3oqotoe ceyenie). Haiinnre anuny

. AC
orpeska AC, eciy |AB| = @, u JoKaxilte, 4ro oTHollenle |—- | Hp-

paunoHanblo.
7.156. Kakune ulicna nMeloT ABa NpeacTaBJenliiss B BHae OeCKOHeU-
HOli AecsiThynoii xposir?
7.157. O6patnre B Oeckoneunylo aecaTiiydyio Apolb c/esyloliHe
oO0blK10Bennbe Jpo0i:
124 5 10
6" 7' 15" 22' 99’
7.158. Cnenyiouiie OeckoHeynble Aecarnuibie XpoGH ApeBpaTHTe
B ofbikuosenuvie: 0,(3); 0,(37); 0,(237); 0,14(134); 0,0(2); 0,20(20).
7.159. Beluncaite 3paueHlie CAeLyIOLEr0 BhIPMKEHHA:

08(3) +£0.17(1) | 08(3) +0.1(F)
0,8(3)—0,17(1) = 0,8(3)—0,1(6) "

7.160. Moxer sn MefiCTBHTCJALHOE HYICJAO 1IMETh TPH pPasHUBLY
npejcTaBAeHIsl B BliAe AeCATHYHOH npodu?

7.161. TlpuaymaiiTe Apa HppauloHaNLHBIX YIICJa, Pa3HOCTh KOTO-
PBLIX palllloHaNbHA.

. 7.162. Tlpuaymaiite aBa HppadHoNaNbHbLIX WYIIC/Aa, NPOH3BejeHHe
KOTOPBIX palliolanbHo.

. 7.163. Decxoneunyio aecsiTHunHyio Apo0b 00pas3yloT MO CJeAylo-
ieMy 3aKony: mocJae sanstoii nuwyt 1, nmotom 0, motoym 1, motom 00,
notom 1, norom 000 i 1. n. Mokaxiite, 4ro nosyyenHas xpoGb He SIB-
Jsiercst mepuioxnyeckoii, Kaxkoe 4iicjo oHa BBIpaxaeT — pauHOHAJb-
HOC IJIH HppallioianbHoe?

- 7.164. [JoxaxuTte, uro GeckoHeyHas AECsATHUHAs APoSb, Yy KOTO-
poit na 1-m, 10-M, 100-m, 1000-M 1 T. X. MecTax nocse 3ams1o0il cTO-
At 1, a Ha ocTaJbubIX MecTaX — HyJli, BbLIPAXAeT HPpaLHOHANLHOC
YHCJO.

7.165. Cywecrpyer su nandoibllee 4Heao, Kotopoe Menbiue 0,9
1t 3anucpiBaerca Ges 8 n 9?
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7.166. Haiignte no TpH JAecATHYHLIX NPHOAIIKeHHA AJ1a uncia }/ 2
1Mo HEeAOCTaTKY # no H30bTKY. Haiinite pasHocTs MeXAY 2 1 KBazpara-
MH 3THX NPHOMHMXEHHI.

7.167. Ilyctb @ n [} — HppauwiioHanblible YuC/ia, 7 — paUHOHANb-
HoOe ymncao. KakHe M3 caelylolHX YHCeN MOTYT OKas3aThesl pallHOHadb-
HBIMU:

a)a-!-ﬁ 6)a+r, B Va V5 nap;e)Ve+r
w) Vatye

7.168. Cnoxxure GeckoHeyHble iecsithunbie Apo6u: 0,353535353535 ..
u 0,231231231231... PaunonanbHa HJIHM HET noJyuyeHHas CymMma?

7.169. Cnoxxute GeckoHeunble aecsithyHbie apoGit: 0,101001000 100001...
u 0,010110111011110... PanuonanbHa s nx cymma?

7.170. Haiinnte ABa pauloHa/bHBIX YHCNA, PasHOCTL MEXAY KO-
TopbiMH Menblie 0,002, Takne, YyTo MeXKAy HHMH 3aKJioueHa CYMMa
V' 2 + V3. Ussectho, uto /2 = 1,414... , V'3 = 1,732... .

7.171, Haiigure npuGaniKeHns no HeNOCTaTKy H MO N3CBITKY AAA
uncen V'3 u V5 ¢ tounoctbio o 0,001, C ux noMowpio YCTaHOBHTE
rpanuus ans /15,

7.172, Haitgure pecatuudoe npnlmpienne 1o HW3OLITKY YHC/Aa
0,14999995..., kotopoe Oblo Gbl MeHblE COOTBETCTBYIOWIEro MpPHOJIH-
xeHHa aas yucaa 0,15000000...

7.173. Ilyets [ — MHOXKECTBO BceX  AefiICTBHTeNBHBIX — 4Hced,

={x|—2<< x4}, B= {xilx|<3}. Haiignte MHOXecTBa:

a) AN B;G) A UBB)A\BP)AAB—(A\B)U(B\/l)
n ANB;e) AnB;x) 40 B; s)AUBH)AUBl()AU
MnmAQNQBMALU B.




F'nasa VIII
3JEMEHTbI AHAJIMTUYECKOW TEOMETPHH

§ 1. NPOCTEAMWME 3AAAYH AHAJTHTHYECKOA FEOMETPHH

Ipu mepenoce Hayana KOOpANHAT Ha npsiMoit B Touky A (a) xoop-
Jnnara x Toukn M (x) 3ameHsieTcsi Ha ¥ — a.
Pacctosinie mexjy Touxkanu npamoit M (x) u N (x.) pasuo:

|IMN| = |xs — x,]. H

Koopamitara cepennnnt orpeska MN, rae M =M (x)) 1 N = N (x.),
4

X
paBHa ———*

[Tpn nepenoce nayana KOOpAMHAT HA MJOCKOCTH B TOUKy A (a; D)
KOOPIHIATH TOUKN M (x; y) 3ameHsioTcs na X — any — b.
Paccrosinie mexny Toukamn M (x; y;) it N (xa; y.) paBHo:

| MN | =V (v — X + (2 — ¥ (@)

Koopannaret cepennunl otpeska MN, rae M = M (¢, y,), N =
= N (xy; ya), HMEIOT BH1I:

N _ M - X , _ ity
Acepea = > ’ cepea = 9 :

I[Mpusep 1. Haiizem paccrosune sexay toukamn M (3;1) u
N (8; —11).

Pewenne. Ilodopnyne (2) nmeens:
MN| =V EB—8F +[I —(—IDPE =V (=54 122 = V169 = 13.

IMpusmep 2. Haiinem xoopainarsl cepeiitibl otpeska M N, ecan
M=M(;4), N=N (=5 8).

Peutenne. Ilo dgopmyne (3) uneem:

. 1 - (—5) 4-+8
Acepea ';_ =—2; Yeepen = T =6.

8.1. Haiigute koopauHaTy TOUKH, CHMMeTpiHYHOil TOouke A (3)
OTHOCHTELHO: a) Hauaja KoopAnHar; G) Toukn B (—2); B) Touku C (5).

8.2. B kaxyio Touky B nepeiiner touka A (x), ecjan ee KOOpAHHATY
3aMentTh Ha: a) ¥ — 1; 0) x + 4; B) x + a; r) 2x;, 0) —x; ) —3x;
xK) kx?

8.3. Kakosbl Oynyr koopausarbt touek A (6), B (— %),C 0),

1

D (—4), £ (3-), M (a) nocne 1010, Kak Hayano Koopaupar Gyaer
o

nepereceHo B Touky a) O, (3), 6) O, (—5)?
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8.4. OnpezesnTe paccTosiyiie MeKRy Toukamu npamolt A n B,
ecnni: a) A (—8), B (—10); 6) 4 (—2), B 62); v) 4 (1%), B (—7).
o 0D

8.5. Tlailnnte KoopAlHATL cepeibl oTpeska AB, ecau: a) 4 (4%),

B (6%); 6) A (—3,8), B (—5-38-); B) 4 (1,2), B (—3,5).

8.6. Kax navensitcs KoopauHaThl TOUEK YNCJOBOI OCH, €CJAH 3aMe-
HHTL panee BbIOpaHIOe MOJOXIITENLHOE IanpaBhenlie Ha NPOTHBO-
TN10J102KHOE? '

8.7. Kaxkiua COOTHOLICIHIAM Y/IOBAETBOPSIOT KOOPMINATLI ToOYCK,
aexkamix: a) na ocnt Ox; 6) ma ocn Oy; B) ta npanoli, napaniednioil
ocu Ox; r) s1a npasoii, napanienntoit ocnt Oy, 1) na Gneeexrpuce I [1
KOOPANHATHLIX yra10B; €) Ha Ouccextpuce I 1t I'V koopansaTubix yrios;
) csena ot ocn Oy; 3) Han ocbio Ox?

8.8. Hana Ttouka M (x; y). Tloctpoiite Touxu ¢ KoopaliHaTaMmi
(xl ¥), (5 |yD, (x|, |yD. Paccyorpure BeeBo3uoKHbIE Cayvan pac-
nosoxenns Touxn Al (¥ ) (B pasanuibLIX YeTBepTsaX If Ha ocsiX Koop-
uinar).

8.9. Hauut Tourn ¢ xoop;unaranmi A(2; 2), B(3;1,2),C (—l%; 3),

D (—2; 3), M (a, b). Mafitute xoopinarsl ToYeK, CHMMETPHUILIX
JaHHLIM oTHocHTeabio: a) ocnt Ox; 6) ocnt Oy; B) Hauada KOOpAnnar;
r) GlCCEKTPHCH NEPBOro i TPCTLEro KOOPANHATIILIX YTJIOB.

8.10. Hanwl roopanmatet pepwninn Tpeyroavinka ABC: A (2; 5),
B (0; 1), C (3; —1). Onpeaeanre KoopAHHaThL BEPLUII TPEYroJbiilika
A’'B'C’, cUMMETPIIUHOro AanHOMY OTHOCHTeNbHO: a) ocn Ox; 6) ocii Oy;
B) Hayaja Koopjlinar.

8.11. HsoGpa3snTe f1a koOpANNATHOI MIOCKOCTH MHOMXKCCTBO TOUEK M
TaKkHx, 41O

a) x>0,y <0;6) x =0,y >0; B) x =2, y — moGoe neiicTBH-

reabhoe uyneqo; r) |x| = |yl 1) —1 < x4, y — qoboe meiicTBH-
Tesbioe uyneao; e) X 2 0, Iy <3 x) —1 <x <5, I Ly LT
3)x-y>0.

8.12. Hannmmnre Qopayast npeoGpasopaniis KOOPAHNAT, eC/H lia-

yano xoopuHar nepeneceno stouxy A (1,2; ), B (=3; —5), C (3%; 0).
8.13. Onpesennte xoopInuarstl fravaga O’ 10BOIH CHCTEML Koop-
Jimnat, cecmit (I)O[')MyJ]bI II[)COG]’)QJOBOHHH 3a/lalbl cJICHYIOWME paBCH-
CTBAMH:
a)y ¥ =x — 4 6) ¥ = x4+ 1; B) & = x — 2,5;
¢ ’
y' =y 43 y =y y' § —_ 3,2.

8.14. Kax wu3Mensarcs KoopAHHAaTH! TOYEK MJOCKOCTH, €CaN [H3-
MeH!Tb Ha mpoTHBOMosoXioe Hampapietne: a) och Ox; 6) ock Oy,
B) och Ox 1 Oy?

8.15. Haiinure pauny orpeska MK, ecan: a) M (0; —=3), K (0; 5);
6) M (=3; 2), K (5; —2); ) M (2; 7), K (6; 4).
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8.16. Han rtpeyroasuik ABC ¢ sepunmami A (0; 5), B (—5; 3),
C & —9). ILm,mre JLINHY OTpe3SKa, coeummouwlo cepenniibt cropot
AB n AC.

8.17. Haii:wire opannary touki A, suasi, uro aGeiincea ee pasua 7,
a paccrosiie 10 Toukn ¥ (—1; 5) papno 10.

8.18. Ha ocn opmiar nafigire Touky, OTCTOSIULYIO OT TOUKH
A (4; 6) na paccrosiune 5 e,

8.19. Ha ocu Ox naiutire Touky, papHoy,1ajcHuyio oT Hauala Koop-
Jutnat ot rouxi A (9; —3).

8.20. Hana tpanewst ABCD: A (1;3), B(0;7), C(9;--2),D (5; —1).
Haiianre qauumy ee cpeineit qmn.

8.21. lIdi'l,mTe Amny meinannt AD B Tpeyroannike ABC, ecan
A@ D, B(1;595), C(8;0).

8.22. LIOpOIld PABHOCTOPOIHEro TPeYroabliKa pasia 6 cu 1 napad-
aeqabita ocit Ox. Bepiuiia, UpOTHBONOJI0MHASI 3T0il CTOPOHE, HMeer
koopanaret (0, 0). Oupeieante xoopAiuarhl ABYX APYFUX Bepuitin
TpeyropltiKa,

8.23. Toukn A (3; —7) u B (—1; 4) siBASIOTCS CMEKIULINIT BEpLIH-
HaMIl KBajxparta. Bpiuncaire nepiMerp 1t iomaih 3Toro Ksajparta.

8.24. Toukn A (—4;2) u B (3; 5) u nx npoexunt na ocb Ox sis-
JfloTCs Bepliiamn tpaneuint. Onpetesnre ee i HOULdIb

8.25. Hokaxirre, uTo TPEYTOMLHIIK ¢ BeplliHaM A D), B2 3),
C (5; —1) npsamoyroJibHblil.

Yxkasanue Bocnoibsyiitech Teopemoil, o0pariioil Teopene
TMugaropa.

8.26. IposepwTe, nexxar Jul 3 Jallible TOUKH Ha oAloii npsaoii:
A3 D), B(—2;, —9), C8; 11).

8.27. Mspectnbl xoopiutnarht rTpex pepunti xsaapata: A (2; 6),
B (5; 6) u C (5; 3). Hainnre xoopamatst pepiuitinl D, nepumetp u
AJIoWasb KBaiparta.

8.28. CTOpOHBI [PSIMOYTOJDbINIKA Mapalic/biibl OCSM KOOPAHHAT.
IHse nporuonoaoxiiuie sepwiiit ero A (25 8) n C (7; 6). Haiiuire
KOOPAINATLL OCTAALILIX BEPIUIH Il UCHTPA.

8.29. Manwt 3 sepuminl napaniterorpassia ABCD: A (5; —T7),
B (3, —7), C(--2; 5), uerepias pepuniita koroporo D npotnBo-
noqoxia B. Haiiurre xoopMiHaTbl TOUKI mepeccyellls Alaronadeil
5TOr0 HapadfeJorpaMya I ANy janaronadeii.

§ 2. NHHHH H HX YPABHEHHS

Ypapuenue F (x; y) = 0 ¢ uBymst nepemMeHIibimil X B Y 3a1act co-
OTBeTCTBHE MEKAY X 1 Y. Ipaguixost 3T0ro COOTBETCTBISI SIBJSIETCS
MHOXKECTEO BeeX nap {«, b)Y Takux, uro npii3anele x 1a g H y 1a b noay-
yaeTcst LiCTHHHOE unchopoe papencreo [ (a; b) = 0. Kamayio napy
(@; b) moxno nsobpasnrh Toukoit M (a; b) Ha KoOpANIATHON MJIOCKO-
cri. MMIOXKeCTBO BCEX TAKHX TOUCK TOME Ha3biBAIOT rpaiiKos ypabile-
unsa F (x; ) = 0. 310 MHOJKECTEC uallle BCero SIBJISICTCSE IIGI\OIOPOU
Juiei. Vpduucuue F (x; y) — 0 nasealor ypasuerues: 3108 aunut.
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CanmbIM npoCTBIM siBAsieTcst ypasHente Ax + By + C = 0, B Ko-
TOpoe X H y BXOAAT B NepBoil cTemenn (Annejinoe ypapuenic). Ecan
B 5= 0, To ero MOXIIO NPHBECTH K BHAY:

~_4._C
Y= B
HJIH npoue:
y = kx =+ b.

9ro — ypasrenue npasoi. Tlpamas ¢ ypasueniuen y = Ly 4 b otce-
KaeT lia ocl OpMHHAT OTPe30K b W HMeeT yeaosoti woauijucnm k.
[lpu £ > 0 npsiMas oGpasyer oCTphlii yroJa ¢ ocblo adcuiice, a NpH
k < 0 — tynoii yron c 3toil ocklo. Ilpsivaa y = b napaJiieiiblia OCH
aGcunce, a npsaMas ¥ = a NapaJieibia ocll OpAHHAT.

YpaBHenne npsmoil, npoxoisueii yepes Touky M (xy; yy) ¢ YIJo-
BbIM KO3(duHeHToM £ 1IMeeT BHA:

y—y=k  (x —x).

YpasHenie npsasoit, npoxogsweii uepes Touki M (xy; y) H
N (x,; ¥2) HMeeT BHA:

y—¥_ __ X=X
Yo— N1 Xo— iy
Oas toro uroOnl npsmeie y = kyx =+ by 1 y = kyx -- by Oblin
napaajeibibl, HEOOXOMIMO H JOCTATOYHO BBLIMOJAHCHIE YCJIOBIS:

ky = ky, a Ana TOro YTOOL! OHH OLLIN NepneHAHKYJAAPIL], HCOOXOAHMO
H JOCTaTOYHO, 4TOObl By = — —;—.
B 1wkose H3ywaioT JititdH C ypaBHeiileM y = ax® — napaGosbl.
DT IHHHI MOrYT GbITh HOJIYUCHBI 113 JIHNE ¥ = x* yMHOMeHHeM op-
HHuar Bcex Touek Ha a. Ilpn a > 1 opaiiHarul YBENHYRBAIOTCS B @ pa3,
anpn 0 <a <1 omn ymenpuwaorcst. 'paduikn napafon y = ax® n
y = —ax® cHMMETpHUHbl OTHOCHTENBHO ocl abcucc.,
JIngna ¢ ypaBHeHnem y = ax* + bx 4 ¢ toxe sBasiercs napaGo-
qaoit. UtoOwl ee nauepTiTh, HAN0 MepeHeCTIl HAyalo KOOPRIHAT B TOY-
b dac—b?
Ky A (—
2a da
Gony Y = aX®
¥ pasrenue okpyscrocmu ¢ uedTpoM B Touke A (a; b) 1 paguycoM R

HMeeT BHA:
(£ —a) + (y — b = R®
KK tTaxomy Bupy mpHBORITCS NioGoe ypaBHeHHe BHAA:
X4 24x +y*+2By+C=0
(npx ycaopuu, yto A% 4 B* — C > 0).
MMpumep 1. [dana npsmas /i 2x — 3y =5. Onpeyennn,
1 1

Kakue us touexk 4 (2; 1), B (?; _13)’ C (—2; 3) nexar Ha ganHoil

) H B HOBOIi cticTeMe KoopAHHar H306p33]l1‘b napa-

npAMOi.
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Pewenne. Ecan Touka JeXNr Ha npasoil, To ee KOOPAHHATEI
JO/KHLI Y0BJAETBOPATh ypaBHelHio stoil npsasmoit. Tlostomy nojcra-
BIIM B ypasilenite koopatnarel Touek A, B, C. Tloayuin:

2.9-3.1=1:%5,
2-%—3(__1%)=1+4=5;
2.(—2) —3.83=—4—9=—13545

Caenopatensho, Touklt A 1 C He Jjexar Ha AaHuoil npsnoii, a Toyka B
Je:kuT na apsasoit /.
Mpuwmecp 2. Hannuenm ypapnenite npamoil ¢ YrjaoBLIM Ko3(il-
unenros k = —3, npoxoasueit yepes rouky A (—2; —1).
Pewenne ¥Ypasuenue npsmoii ¢ yriaosbiy koadpuunentom £,
poxoasuteii yepes Touky A (¥;; ¥y), HMCCT BHA: ¥y — ¥; = K (¥ — x)).

B nawewm cayvae £ = —3, x;, = —2, y; = —1. IlostoMy ypasnenue
nckomoll mpsivoit y —(—1)= —3[x —(—2)], wm y+1=
= —3 (v + 2). PackprBan cko0Kku, noJryuaen:

y=—38x—T1.

I[Tpnwep 3. Hanuwenm ypabheiie npsiMoi, NPoXoAfAueH uyepes
touky A (3; 4) napasuneanio npsivoit {2 2x — 3y = 7.

Pewennme 3amiuem ypaBHeHle NPAMOH B BHiE: y — ¥, =
=k (x — x). Tax kax uckomasn npsMas napamjeania /, To UX yrJo-
Bolc kO3(puLHeHTE JIOMKHLI ObITe paBlibl. IlpcoOpasyeMm ypabhenme
2x — 3y = 7 K Buay

N 7
,\——g',

o

y:

oTkysa uafifem & = —. Toraa ncxomoe ypaBHeHHe NpIMET BHA:

w| o

y——4=%(x—3), wm oy =%x+2.

I[Tpuwsep 4, Hanmuem ypaeneline npsamoil, npoxonsueit yepes
Toury A (—1; 7) nepnenmukyaspuo npamoit y = 7x -+ 3.

Pentenne. Ecan gpe npsiMble NepneHIHKYJ/ISPHE, TO HX YIJO-
pole  KO3(xpiteNThl CBSA3aHbl PaBelCTLOM:

1

Ry = — —.
- ky
Tax xaxk &y =7, 10 by = — —1— H HCKOMOE ypaBHeHHe INpINeT BHI:
T. €, }'.—7/=1_—;‘(x+;),
y=— n x-+-6 7

ITpumep 5. [Nocrpoun napaGoay y = 2x* — 4x + 6 1 onpene-
JIHM, MIPH KaKHX 3Havelilsax X 3HateHHs Y N0J0XKITeNbHB, OTpHU AT b-
Hbl, paBhbt 0,
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Pememnne. IpeoGpasyem
ypaBleHHe napaboibl y = 2x* —
— 4y ++ 6 K puay:

y=a- (x+ m)®+d.
Beieniy nosHblii KBajgpar:

y = 2%*— 4x + 6=2(x*—2x + 3) =
= 2[(x* — 2x+1)+2]=2 [(x—1)*+
4 2] =2 (x —1)* + 4.

Orciofa HalijieM KOOPAHHATBI BepILn-
Hbl apabosibl: Xpepw =1, Ypepm =4.

OnpegennM  KOOPAHHATBHI TOYEK
nepeceucHHs1 MapaloJibl C  OCSIMH.
Uro0sl HAaHTH TOYKU MepeceyeHHs! €
ocsio Ox, nmpupasisieM y nyJio. Ilo-
JYYHM ypaBHeHHe:

X 2 —4x +6=0,

Puc. 87 Pewnin 310 ypasuenne. Pasnemin oGe
ero yacTH Ha 2:

x2—2x-l-3=0,.\:,,:=1i1/1—3.

Tak xak, D <0, To nmeiictBHTeNLHBIX KopHe# HeT. CiezoBaresbHo,
napaGosna ocb Ox He nepecekaer.

Haiigem Touky mepeceueHns ¢ ocbto Oy, Aas yero nonoxusm x = 0,
Ilonyuaem y = 6. B3sB Hecko/JIbKO AOMOJHHTEJNBHBIX TOYEK, CTPOHM
rpapux (puc. 87). M3 rpaduka BugHO, UTO 3HAYEHHS Y MONOKNTE/BLHLI
NpH BCeX ACHCTBHTENLHBIX 3HAYeHHUAX X.

8.30. Hauwt Touku A (2; —2), B (2; 2), C(2; —1), D (3, =3),
K (3; —=5), M (3; 2). ¥Ycranosnre, KaKHe U3 JalHLIX TOYEK JIeKaT Ha
JHHHH, onpejenenHoil ypaBHenneM x + y = 0. Kakas nuHusa onpene-
JleHa 3THM ypaBHeHHenm? M3oGpasiiTe ee Ha yepTexe,

8.31. Hauot JiHi:

a)x+y=0 B) x* + 3 —2¢x+y =0

6) x* + y* = 36; r) 3ax* —y*4+5=0

Onpenennrte, KakHe 43 HHX NPOXOUAT yepe3 HayaJo KOOpPIIHAT.
8.32, Onpeneniite, Kakiie JIHHHY 3aJjaHbl CAEAYIOIHMH YpaBHeIis-
MIIL, l'lOCTpOl"ch 3TH JHHIIH

ot

ey o N

-3 -2 -1 0

ax—y=0 e)y=0

6) x+y=0 x) ¥ —3=y,

B) x—2=0; 3) x* + y* = 16;
Ny+5=0 H) (v — 2 +y* =4
1) x = 0; K) x -y =05.

8.33. Onpemennte TOuKH nepeceyeHist mpamoil 2x — 3y — 12 =0
C KOOPAHHATHBLIMH OCAMH H [OCTpoliTe 3Ty NpsIMYIO,
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8.34. Onpeznennre yrnopoil Ko3(puunent £ 1 orpesok ), orcekae-
mblit Ha ocu Oy, 115 Ka)Xgo# 13 npambix:

a) bx — 2y | 3 = 0; 6) 2x 4~ 3y — 6 = 0;
B) 3x + 2y =0 r) y—3=0.

8.35. CocTaBbTe ypaBHellie MpPAMOH, HMeOUEl YrIOBoil KO-
(uiedtT & = 2 n npoxoasuleii yepe3 touxy M (2; 3). Iloctpoiite 31y
P SIMYIO.

8.36. Ilpsimast ompeniesieHa ABYMS CBONMI TOYKaMH AL 4D u
B (2; 1). Ha stoii »xe npsmoii naiianre Touky, abculicca KoTopoit
x =05.

8.37. Touka, nBurasch npsamoJiHeiino, npouwia uepe3 TOUKI
M (5;5) n N (1; 3). Ompezennte TOuKy, B KOTOpOii OHa Iepeccuer
och Ox.

8.38. Iauwl Bepiuinb Tpeyroasiuka 4 (4; 6), B (—4; 0), C (—1; —4).
CocraBbTe ypaBHeHIle MedllaHbl, npoBefeloii n3 Bepwhsl C.

8.39. Maua npsamas 5Sx - 3y — 3 = 0. Onpeaeaure yriooii
Ko3(pniieHT npsamoil: a) napannienbHoii naHHoi; O) nepneHAnKyJsnp-
Hoil K JaHHON NpsaMOH.

8.40. HannumTte ypaBHenune npsamoil, npoxoasiueil yepes TOYKY
A (2; 5): a) napanaensho ocit Ox; 6) napansennio ock Oy.

8.41. Haiignte TOuKy nepeceuen:is AByX npameix: 3x — 4y — 29 =0
n2x-- 5 4 19 =0.

8.42. Haubl cTopoHBl Tpeyroabluuka: x -+ 2y —1 =0, 5x -
+-d4y — 17 =0, x— 4y -+ 11 = 0. Ilaiiante KoopAHHaTLl BepuUIHIE
TPEYTONbHIIKA.

8.43. HccaenyiiTe B3aHMHOE pacroJioxeHle CJACAVIOWHX NPSIMbIX H
B C/yuae TepeceyeHlsl ONpefeuTe KOOPAHHATL! ofLieil TOuKH:

ayx+y—3=0 " 2x — 2y — 6 = 0;

6)x—y—i—5= H 2¢—2y+3=0;
B)3x —y-1-5=0 H "x+3y—1=0;
N x—2y+4=0 H —2¢x+4y—8=0.

8.44. Hana npsMas 2x 4 3y 4- 4 = 0. CocTapbTe ypabiienue nps-
MOH, npoxojisfiieil vepes TouKy M (2; 1) a) napaJJenbHoO AaHHOII nps-
moifi; 6) mepreHAHKYJAApHO AaHHOII Mpamoii.

8.45. BeplunHel ueTbipexyroJbHiika Haxoasarcs B Toukax A (I; —3),
B (8;0), C{4; 8 n D {(—3;5). Hoxaxure, uto ¢purypa ABCD ecTsb
napaJnesorpam.

YKkasanue  MoxHO BOCMNONL3OBATBCS OMNpeAeJeHHeM HIH
NPH3HAKOM NapaJjJenorpamma.

8.46. BepiuHbl yeTbipexyrojibHikKa Haxoastcss B Toukax A (1; 1),
B (2; 3), C (5; 0), D (7; —5). Hoxaxure, uto ABCD ectb Tpaneus.

8.47. /laupl BepLulHEl yeThlpexyroablinka: A (6; —1), B (5 1),
C (1; 2), D (2; —4). Ooxaxure, uto ero anaroiaan AC u BD B3aunmuo
nepneHANKYASIPHBL,
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8.48. OmnpegeainTe nomoxenne Toyek A (3 l) (1; 0), C (—2; 0),
D (—2; —1) oritociTebHO OKDYKIOCTH ¥4 yr—1=0.

8.49. Ha uanumu, onpezenenuofi ypapueniien x* -+ y* = 25, naii-
JUITE TOUKI, a0CLHCCHl KOTOPBIX PaBHLI CaIedyIOLLIIM qncnam 0, 3 5, 7.

8.50. CocTaBbTe ypaBHEHHe OKpPYMHOCTH, eCJIi: a) LCHTp ee COB-
najaer C HayaJoM KOOpAHHAT, a paaiyc R = 3; G) weHTp ee JemHT
B Touke C (2; —3) 1 pamuyc R = 7; B) OKPYXHOCTb IPOXOLHT uepes
Havyaso KOOpPAHHAT, a ee UeHTp Jexnt B Touke C {6; —8); r) Touku
A (3; 2) n B (—1; 6) aBasiorcs KOHILAMH OZHOTO 13 MIAMETPOB OKPYIiK-
HOCTH; A) OKPYXKHOCTb npmomrr yepes Touky A (—2; 1), a uentp ee
aexnut B Touke C (2; —3

8.51. CocraBbre ypanuemre OKPYJKHOCTII, 3Hasl, YTO OHAa Kacacrtcsl
ocii Ox B Hayase Koopxnuat 1 nepecexaer och Oy b Touke A (0; 4).

Y kasauue, Moxio BOCNOJNL3OBATLCS TEOPEMOH O TOM, UTO
KacaTenblast K OKPYXKHOCTH TNEpHeHAlKYAspHa K paniycy oKpyHHOC-
TH, NMPoBeJeHHOMY B TOUKY KacaHis.

8.52. Hannwmre ypashuenie OKpy:KHOCTI paanyca R = 3, uentp
Kotopoii Jiexxnt Ha ocii Oy 1 koropas kacaercs oci Ox.

8.53. Tlocrpoiite napaGoabl, onpeaeasembie CACAYIOULHMI ypaBHE-

o e n l n
HUAMI: a) y = —x% 0) y = —3x% B) y = — Kax nsnmeHsietcs

(opma mapaGonel y = ax® npu H3MeHEHNN napameTpa a?
8.54. Tlocrpoiite napaGosul i onpedeanTe, npH KaKix sHauelnsax x
3Havells y NOJOXKNTE/bHb, OTPHUATCILIB, paBubl O

o 7

a) y =" —— ) y = —x*—dv + 3;
0) y=(+7% _ 3) y =4 —dr—3;
B) y = (v + 7)° —%; H) y =2x"+ 8y -9

r) y=4—x% ) K) y = —2x% — 6bu;
my=—x*+2—1 a) y=—x*—8x— 17
e) y = x*—3x 4+ 2; ) y = 2¢% — 3xv — 2,

8.55. Hccneayiite, kakile JHUHI OMpeNeasIOTCSl YpaBUEHIAMH:

a) x5+ (y—2—=4=0 1)y—6yx= —(x*-+38)
0) 3x + 4y = 12 A) (e 3%+ (y — 4 = 25
B) y —x*=06x 7, ) ¥t = + (v + 2z

Tocrpoiite atit amurm.
8.56. Ywasure Ha [JIOCKOCTH MHOXKECTBA TOUCK, 3ajalilible CHCTe-
Moii ypaBHeHHii:

a) (x4 y*—36 =0, 0) [x* 4 y* =25,
S5y — 12y - 26 = 0 lx -y =6

B) {y—-\'2=4, N [(x—2°4+(y+3P*=09,
y—x =6 gy —x =4,
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§ 3. PEWUEHHE HEPABEHCTB H CHCTEM HEPABEHCTB C JABYM4
NEPEMEHHbIMH

Ypasuenne F (v, y) = 0 sagaer Ha MIOCKOCTH JHHINO., 3Ta JHHIA
pa3GliBaeT MJOCKOCTb Ha HeckoJbko uacTeii. B omnnx wacrax soinods-
usiercsl HepasetictBo F (x; y) >0, a B apyrux — F (x; y) <O0.

Mpusep I. Ha koopannarioil maockocTH 11306pasuM MioXe-
CTBO TOUEK, KOOPAHHATLI KOTOPLIX YJAOBJACTBOPSIOT YCAOBHSIM:

8) y > 2% -+ ]; 6) 2 _{_ ),g > 4,

Peweuniue a)Ilpsvasn y = 2x -- 1 pasGuBaer BCIO MIOCKOCTh
na nee yacti. B onnoft 113 3THX noaynnockocTeil Ml Hmeenm y > 2x + 1,
a p apyroit y < 2x -+ 1. Tleppasn yacTb COCTOHT H3 TOHYEK, JeXKallHX
Bbile mpsanoil y = 2x 4 1, a BTOpas — u3 Touex, JeXawWuxX HIDKe
sroit npavoii. Tak kak no ycaosuio y > 2x + 1, 1o BuiSipaem nepsyio
oGiaactb (puc. 88). _

Hrak, nepasencTBo y > 2x - | 3ajaeT MHOMECTBO TOUEK, JiexKa-
uyix Bele npsMoit y = 2x + 1 nau 1a camoii npanoii.

G) HsBectno, uto ypasuenie x* + y* = 4 onpejac/asier okpyxHOCTD
C UEHTPOM B Hayale KOOpAHNnaT u paiaiycoM R = 2. O9Ta OKpYyMHOCTb
pasGHBaceT MJOCKOCThL Ha JABe uacTH: BHYTpelliolo H BHewHiow. Bo
BHYTpeiHeil yacTH Mbl HmeeM x° 4 y* < 4, Tak Kak x* -+ y* — 370
KBaApaT paccrosiins Toukn M (x; y) or Touxu O (0; 0) n ana Buyrpen-
HIX Tosqg)x ot menbitie 4. s rouex srewell oGaactin iiMeeM x* + y* > 4
(puc. .

.HUtak, nepabenctBo A* + y® >4 3aj1aeT MHOXECTBO TOYEK NJIO-
CKOCTH, JIeXKallHX BHe OKpYKHocTH X* + y* = 4,

Yy

D

—4

\{ '\0
2N/,
\\\

Puc. 88 Puc: 89 Puc. 90
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ITpunmep 2. Onpenenin MHOXKECTBO TOYCK, KOOPAHHATH KOTOPHIX
YAOBJIETBOPAIOT YCJIOBIIIO:

=3+ 2>0)AwFy+1 <O,

Pewmenmne. IlpeoGpasyem HepaBenctBa 2x —y 42 >0 u
x+y+1<0 x Buay y <2x+2 n y <—x — 1. HMapecrio,
YTO MepBOE H3 HHX ONPC/IC/ISET MHOMECTBO TOUEK, JCXKAILIIX HHHXKe nps-
Moit y = 2x + 2, a BTOpoe — MIIOXKeCTBO TOYeK, JeXKalliX HHKe nps-
Moit y = —x — 1 (puc. 90). Peuennes clicreMsl GyJer sIBASITbCS Tepe-
ceycHne 3THX ABYX oGnacTell (MIIOXKECTBO TOYEK IJIOCKOCTH BHYTPH
yrma ACB).

8.57. M3o0pasute Ha NAOCKOCTH MHOMECTBA TOYEK, 3aialiHBIX lie-
paBeHCTBaMH:

a)y>3x—% e) (v —2,5° +y* >4
6) 2x+%y>—l; *) y—%x’*’+3<0
B) 3x — &y < 4; 3) y — x4 6x 0
r) y <% m |yl <l|xl;

LN (x—4)* 4y —1)0° <36 K|yl <2x 4 4.

8.58. Ompenennite MHOMECTBA TOUGK, 3aJaHHBIX CHCTEMOil He-
paBericTB:

a) { ¥ 4 y* < 36, e) |y }—l—xz,
|‘\——2y+5 y)%x—l,

0) {'>x~—6x—L3 n) (x4 yr 16,

< x Ly < x%

) [ Ly 25, 3) [y >7‘x
X4y >—1 lx" <9y

r) {(»— 1) & (y -|- <4, w (y+2<O,
y+x+5>0 ly —x*>0;

610 [y <9—x, X) [y > x*— dx -+ 4,
{y——x >0 [ (x—2) 4 y* > 1.

8.59. OmimnTte MHOMKECTBA TOYEK, 3ajaliiL(X CHCTEMOH ypaBHEHH:
H llepaBeHCTBa:

a) (y>2¥—6x--3, B (F+y"<L25
y=x—9; y=—§-x2;

6) fv+>ﬂ<2, D o((e— 1P (v — 22 <9,
lx—2y + 5= ly +x=2.
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8.60. Haiinnte oGsacTH HCTHHHOCTI JABYXMECTHBIX NPEINKATOB H
H300pasute HX Ha KOOPAHHATHOIH IJIOCKOCTH:

a)y=ux

6) x <y
B) x < ¥

) |x[ 2>y
nx¥+yKh
e)x+y=1
xK) x 5=y,

3) x* -y =0
u x-y=0;
K)x - y=1
ax-y <l

M) X <yl

n) x| < Iyl;

0) ¥*+ y* > 0;

m*) x>y V (& +y )
PF) (x <) A (¥ L)
c) vy <1)= (vy = 1);
™) xy <L

Y*) (txyl <0) — (% - y* = 0);
o) <O Ay <O,

¥ <0V (y>0)

) FEES.



Fnaspa IX
TEOMETPHUECKHE NPEOBPA30BAHHS

Baanmno-oiiosnautice oto0paxceHne MHoxectBa M Ha ce0s 1Hasul-
BaloT npeolpasosariuest 310ro Mioxectra. IlpeoGpasopalis MHOMECTRA
[l ToueKk MJIOCKOCTI HA3LIBAIOT 2L0MEMPUNCCKILMIL 1LPEObPAZNSARIAMI.
[ecomerpnueckoe npeoGpa3oBanie § CTaBHT B COOTBETCTBHE KaXkAOH
touke P njaockoctn Toyxy P’ Toii ae NioCKoCTH, KoTopyio o§o3Ha4aloT
s (P). Ecnmii Py 5= P,, 10 5 (P)) 5= s (P,). Kawiasn Touxa @ nnockocti
ABJIsIeTCsT 00pa30n EKOTOopoit Toukit P Tofl ke MI0CKOCTI,

Ecan s, 0 s, — ABa reomeTpiyeckux npeofpasoBalmst, TO 11X KOM-
MO3HLHA §; o S, TOXKE reonMeTpHyeckoe npeobpazopanile (s, o ) (P) =
= § (s, (P)). llpcoOGpa3soBauile, oCTaB/SIOWEE BCE TOUYKI MJIOCKOCTH
HEMOABHIKHBIMH, 11a3blBalOT moscdecmsennolss  npeodpasocarues. Ero
oGosuavalor ¢. [1as Jjiio0oro reoMeTpHuecKoro npeodpa3oBaliis § HMeen!:

o§=S§0¢ =S,

Hnst Kamaoro reoverpiHyeckoro npeo0pasopaHis s ecTh o0parnoe
eMy reoxeTpliyeckoe npeoGpasoBatiie s~!, Takoe, uro ecan s (P) = P/,
To s (P') = P. Hupnnur cjoBami, sos™ = st o s = e. Taxnu o6pa-
30M, ecomempuseckue npeobpaosanun o0pasyont epynny.

[eoxerpriveckie npeoGpasoBanist, NP KOTOPLIX PACCTOSTHIS MeX-
Ly TOUKANI 11 NH3MCHSIOTCs, HaswlBalol nepesewjerusmt. OHu obpa-
syrom epynny. Hanbonee BaxKHBIMI BHAAMH NepeneLleHiil aBJsIoTCa oce-
Bast 1 LCHTpa/dbHas CHMMETDHS, NapaJjiiejbible NEPEHOCH H HOBOPOTHL

Ocegoti cumstempuied OTHOCHTENBHO OCH [ Ha3blBalOT FCOMETPHYECKOe
npeoCpa3oBalie, CTapsiliee B COOTBETCTBIC Ka<poii Touxe P nJjocko-
ctu [1 raxyio rouxy P’ Toii e nuockocri, uto orpesox PP’ nepnenun-
Kynsipelt ocnt £, a ero cepejina Jexur ita stoii ocu. Toykn oc [ ocra-
I0TCS1 HEMOABHKHDLINI NPH CIMMETPIIH OTHOCHTeNbHO 3Toil ocil. PUrypel,
nepexousue cayi B ce0st IpH CHMMETPHUANX OTHOCHTEAbHO OCK [, 1a3bl:
BAIOT CUMMCIMPUNHBLML OMHOCHIME6HO 3TOI1 ocu. B sTom cuyuae roso-
paT, uto ! — oce cussempuie pannoit purypel.

Lenmpasonoti cumstempued otHocnTe)blo Toukll O Ha3bLIBAIOT reo-
MeTpHuYecKkoe mnpeo0pasoBailiie, MPH KOTOPOM KaXjas rfouka P mio-
CKOCTH Nepexo/|IT B TaKylo TOUKy P’ Toii e NJ0ocKoCTH, 4TO cepelHHoil
orpeska PP’ apasercs Touka 0. Purypol, nepexoasuiie cami b cefa
OpH CHMMETPHH OTHOCHTeNLHO Toukn O, Ha3LBAIOT (EHMPAALHO-CUM-
sempuunoiatg ¢ UenTpom ciimmerpii 0.

llapaaieavitoiy nepexocom Ha3LIBAIOT Takoe npeoGpasopailiie MJO-
CKOCTH, YTO BCC OTPE3KH, COeLHIIsIOLLie KaXKAylo ToUKY P ¢ ee oGpa3om
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‘______;:_____
P’, HMEIOT OANNAKOBYIO JJIHIY, Mapaeabiibl APYF ,

ApYTY H O1HIIAKOBO Nanpapienbl, MioxecTso TaKitx ' .,(fa g
OTpE3KOB HAa3LIBAIOT GeK/MNOPOs W TOBOPST O mapai- o
JIeTbHOM Nepelioce 11a BeKTop . Urolbl 3aarh napan- g 7 P
JIENBHEIHT TIepeHoc, JOCTATOUHO YKasath o0pa3 XoTs k<0
Obl oxHoii Toukn P. Ecan Bbmoannrb ABa  napaid-

NeNbHBIX MepeHoca Ha BEKTOPH @ H b TO MOJMYYHT- Puc. 91

Cf mapaJjJenblibii nepeHoc Ha BEKTOD ‘a--b. Mruo-
MCECIBO NAPAAACALIHLY NEPEHOCOB 00pA3yeIn epynny.

Hosopomom Bokpyr toukn O Ha yroa ¢ Ha3biBAIOT reoMeTpluécKoe
npeoGpasoBaniie, NPl KOTOPOM Kaxu<4ast TouKa P MIOCKOCTH HEePEXOAHT
B Takyio Touky P’ Toil »xe nsaockoctH, uro orpeski OP u OP’ mmeior
OAMHAKOBYIO AJIIHY, NpHYeM Beauuina yria POP’ pasta ¢. Ipu stou
Cle/lyeT yKasaTb HalpasleHie M0oBopoTa (Mo YacoBoi cTpedke i
NPOTHB uacoBoil CTpedkH). [losopomot 6okpye 00HOL u Mot %e mourn
mooe obpasyiont apynny.

[Mpuyepos reomerpirueckoro npeoOpasobaliiis, He siBJASIOWErocs lepe-
MELUCHIIen, MOXET CJyXITb npeoGpasosaiiie rosoreriiu. [lycth 3aia-
ubl Touka O 1t uncao k'— Koauyuenm zosomemut (370 HUCHO MOIKCT
GblTb KAaK MOMOXKHTEAbHBIM, TaK 1 oTpHUaTeabHbM). [losomeniued
¢ uentpoM O u roadpuuiieliton nogolis . HaskiBaloT npeolpasosaliie,
npH KOTOpOM TouKa P nmepexoAlT B TaKkylo Touky P’, uto touxku O, P
n P’ ne:kar Ha oauoil npsmoil u |OP’| = |k] - |OP|, npuuenm rouky P
it P’ ae:kar na opHoM Jyde ¢ nawaaom O, ecan & > 0, n na pasHbix
Jayuax, ecnd & < 0 (puc. 91). Tlpn npeoGpasoBaHiii FOMOTCTIN KaXuas
(urypa nepexomut B noaoGuyio eii ¢urypy. OOuce npcoGpasoBaHie
moxo0us CBOAHTCE K [0CJEA0BATeNbHOMY BLIMOJHEIIIO HCKOTOPOro
TiepenMellleHIisT i ToMOTeTHIL.

Cocamues x npsamoit { ¢ xoadxpinunenton £ nasniBalor npeoGpasopa-
ile, ApH KOTOPOM KaX/1ast TOYyKa P mepexoiNT B TAKYIO Touky P’
uto npamas PP’ nepnenaukyaspua npsnoi £, OTioleHNe pacCTOsSHHS
ToukH P’ no mpsimoit £ K paccTostnitio TOUKH P 10 Toll ke npamMoil paBHO
| &, wtoukn Pu P’ jyiexkaT nmo olHy CTOPOHY OT npsimoii /, ecan & > 0,
# 1Mo pasHblie cToponsl, ccan £k < 0.

§ 1. OCEBAA CHMMETPHA

9.1, Tlepepucyiite B Terpanb (UTypbl, H300paKeHHEIE HA PHCYH-
ke 92. Huia kaxnoii (plrypet nocTpoiiTe CHMMETPIHUIIYIO eil OTHOCHTb-
Ho ocu [

9.2. YkaxnTe oci CHMMCTPHH Quryp, 11300parkeHHLIX Ha pHCYH-
ke 93.

9.3. Cro/nbKO oceit CHMMETPHH HMEeT NPaBIALHLL WeCTHYTOJAbHIK?

9.4, Kakile u3 3sarnaBublx OykB pycckoro andasnrta (puc. 94)
HMeIOT XOTs Obl 0Ny OCb ciimmMerpiin? I akie H3 HHX HMEIOT HeCKOJILKO
ocefl CHMMETpH?

6.5. YKaxnTe HCCKONBKO PYCCKHX CJNOB, SanHCh KOTOPBLIX HAMEET
FOPH3OHTA/IbHYIO OCb CHMMETPHH, H HECKONBKO PYCCKHX CJOB, 3amHCh

165



KOTOPBIX HMEET BEPTHKAMBIUYIO OChb CHMMET-
pun (caopa 3anuCLIBAIOTCS 34raaBHbIMI GYK-
BaMIt).

9.6. Ha Jucte Oymarn nsolpameHul jABe
Toukl A u B. C nomouwbio neperuGaniisi 37o-
ro JHCTa, He MNPIMCHNA HIKAKHX TEOMEeT-

l
‘ PHUYCCKHX HHCTPYMCHTOB, naiiinTe oCh CHM-

MeTPIIl 3THX TOUueK.

9.7. Ha snere Gymarn nsoGpaxell yroa
AOB. C nonotunto neperndaniist 370ro Jlcra,
He MPIMCHSIS HIKAKIIX TeOMCTPHUCCKIX HHCT-
pysenToB, naitaire GuccekTplicy 3Toro yrvia.
Puie. 92 9.8. Ila aucre Gymarn nsobpaikensl TPH
toukii A, B 1 C. C noxotwpio neperiGaniis 31o-
ro Jicra HafianrTe: a) UeHTp OKpY2KHOCTH,
onncaunoii  BoKpyr Tpeyroanliika  ABC;
6) UelTp OKPYKUOCTH, BAIICAIION B TPEYTrodb-
ik ABC.

9.9. Ila nancre Gymarn n3oGpakenbl 1pe
touxktt A 11 B. C novouivio nepernGania mic-
' Puc. 93 ta Oymarn noayuure kpaipar ABCD u xBax-
' par AEBK.

9.10. Ha aucre Gymari nsoGpakeHnbl IBe
A touxit A 1 B. C nonouibio nepernGaiius Jic-
M Ta INOJYYHTe DaBHOCTOPOMHHIT TPEYTOALHNK
th X
b3
9

O L

ca?
=
5

-
\]

el
—-Nigo!

M ABC.
C 9.11. Kaxie Toyxn nepexoisr cami B ce-
Ost IpI CHMMETPIH OTHOCHTEJNBHO NpsiMOi [?

9.12. Kakue nmpsmble NIEPexolsiT cCanmi B
ce0s1 NpH CHMMETPHH OTHOCHTeIbHO NpsMoil [?

9.13. Kakiie oxpy»KHOCTH MNepexousit ca-
Mil B ce0s NPH CHMMETPi OTHOCHTENLHO npmxou ?

9.14. Kaxlie npsimMble mepexoisit lipli OceBoii CHMMETpIH B Mapail-
JebHbIe HM npsiMble?

9.15. Kaxne Jyuu nepexoisiT npi oceBoil CHMMETpIII B coHanpas-
JEHHBIC 1M AYul?

9.16. Kaxiie nanpapnenHble OTpe3kil nepexolar NPl OCEBOIT CHM-
METpHN B OTPE3KH TOro e HalpasieHs?

9.17. Tocrpoiire tpeyronpuiik ABC co croponamn |BC| = 7 cu,
|CA| = 6 cu, |AB| = 5 cau. Ha cropone AB ormerbTe TOUKY X la
paccrositii 1 ¢x or Toukn B, a na cropone AC Touxy y Ha paccro-
anmir 3 ex ot Toukn C. Tloctpofite TpeyroJbHiK, CUMMETDHYHBIE Tpe-
yroapinky ABC orHOCHTEJBLIO OCH XY.

9.18. Ha oxpyxunocti ormerbTe Tpit Touku A, B, C. Bosnaite na
Tofl ke OKpYXKHOCTI A106y10 Touky P 11 nmoctpoiire Touxn Q, R u S,
cummerpryible ¢ P orHochtesnntio oceit AB, AC, BC. IlporepsTe, uto
3TII TP TOUKH JexaT Ha onuoi npsasoi. Iloptropute nocrpoelie sl
Apyroii Toux P’ Toil ke OKpy2KHOCTH,
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9.19. Haueprure ha Jmcre Gymarn Qurypy,

u3oGpaxennylo na pucynxe 95 a. Ileperuire f 7
JICT Symarn no ocl !/ 11 ¢ OMOMILIO UHPKYJIs

MpOTKIINTE JIICT B Bepuinnax ¢urypul. Pasorni- 0) 1
TG JICT H C MOMOLLLIO JINeiiKl 3aKoHyute mo-  a)'t
cTpoentie (MIrypel, CHMMETPHUHOR JlanHoii orio-
cirreanio ocnr . Crenalite To ke camoe ¢ (ury- o)
pamit, 1300paykeHHLINII Ha pncynkax 95 0 n Puc. 95
9 a. . '

9.20. Ha micre Gymarn naueprure (gurypy
F, nso0pamennyio una pucynke 96, 1 napas- /\
Jefbible ool £ 1 mopa paccrosinnn 1 ey apyr
or npyra. C nomouibio meperndaniis Ancra I1o-
cTpoiite (MIrypLl, CHMMCTPIYNLIC jlainoil OTHO-
cnteabio 3Tix ocefl. Ha xakom paccrositi
JIPYT OT IpYyra [1aXxoAsITCs COOTBCTCTBYIOLLIIC TOY-
KII 3THX (uryp?

9.21. Touxka A nexknt Ha mpsiMoii /, a ToU-
ki By C clMMeTpIIELI OFHOCHTENLHO 3Tl Npa- oy
moii. Uent sapaserca npamast [ s yraa BAC?

9.22, Oxpy:ilocTh F Bpamaerca BOKPYT

T

Pic. 96

ICHTpa NPOTHB MacoBoii cTpekit. B kakom na- g D

npasaeni OyAcT BpalaTLCsl OKPYKIOCTh, CHIM-

MeTpHuHas eii oTHOCHTEABHO ocH [? 1 .
9.23. Ilepeueprtute ¢urypni, 11300pareHibe J

na pucynxe 97, 1 nocrpoiite CHMMETPHYHBLIC Puc. 97

i Qurypnl. Bepunmmann  kaxoit (urypni sB-
antotest touku A, B, Cu D na pncyuke 97?

9.24. Kakne Oyxsul noayuarcs, ecair oOBbEANIHTL Kaxmayio Qurypy
na pucynke 98 c cumuerpiunoil eit Qurypoii?

9.25. Orpasite Qpurypsl na preynxe 99 ciauana B ocnt [, a norom
caMy (cypy it cnaverpiuiylo eit — B ocit mi. Kakas Qurypa sapasercs
oGBe e HeN BCeX I0CTPoeHIibIX (Uryp?

9.26. Tlycte ABC 1 DEK — nna TpeyrodbliKa, CIMMETPHYHbIC
JPYT APYTY OTHOCHTEILHO leKoTopoil npsaoil I, Joxaxiire, uto Touka
nepeceuelist MeUIaN MEPBOro TPEYroNbIKa CHMMETPHYNA TOUKe nepe-
Ceuensi MeAilall BTOPOTO TPCYTOJAbLHIIKA,

9.27. Jloxa:nre, YTo cCalf jaBe OKPYXKHOCTI HMEIOT DaBlible pajuy-
CBbI, TO OHH CHMMETPHYHLl OTHOCHTCALHO 11eKOTOPOIl NpsMoil.

LGNS

Puc. 98
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m m 9.28. Kakue 13 nepeunc/]eHHBIX Hi:Ke MHO-
_l \ royroJbHHKOB HMEIOT OCH CHMMETpHH: pasHo-
1 7 CTOpPOHHHI TpPeyroJibHHK; paBnoOeapeHHEl] Tpe-
m m YTONbHIIK; PaBHOCTOPOHHHII TPEYTONIbHHK; na-
\ —\ paJliesiorpaMs; MpsMOYFroJbLHHK; pomO; KBaf-
1 7 par; HepaBHOOOYHas Tpaneuls; paBHOGOYHAas
Tpanewss? YKaxure B KQOKIOM cayuae dHCIO
oceil CHMMETDHH,

9.29. Kaxne 13 caepylomwix (QHTYp HMeIOT
OCH CHMMETPHII: KpyT; MOJYKPYF; CEKTOP; CerMeHT; KpYr ¢ MpOBe/eH-
HBIMII K HEeMY H3 Toukd M KacaTelbHLIMH; KPYr C TpoBefeHHBIM Ala-
MCTPON; KPYT C NpoBeAeHIILIMH JIBYMSI B3aHMHO MNEpHelAHKY/ISIPHBIMH
JAHAMETPaMIL; JIH3a, NoJayueltlas MNepeceyeHneM ABYX KOHTPY3HTHBIX
KPYyroB; JIHI3a, NoJyyeHiias lepeceueHHeM ABYX HEKOHIPYSHTHBIX KPY-
ros; (urypa, cocrosiuasi H3 ABYX KOHPPY3HTHBLIX KacalOLiHXCsl OKPYK-
nocreit? Kaxie us stix (uryp 1seior 6osee oaHoil ocll CIMMETPHH?

9.30. Ckonbko oceit CHMMETpHH HmeeT Hrypa, o6pasoBaHHas:
a) ABYMS NapanienbHbIMH MPsMbIM, §) ABYMs MepeceKalouMIcs, HO
e NepnelanKy/spHBIME OPSAMBIMIG B) ABYMS MepNeH LMK YJIsIPHLIMI
NP SIMBIAH?

9.31. Kakoe nanGoapluee yncao oceii CHMMETPHH MOXET IIMETb Tpe-
YrOAbHIK?

9.32. Haueprture HeBHINYKJABII qempe\yronblmx, HMerowiii och
CHMMeTDII.

9.33. Ckosbko oceil cimMerpin Hmeer (rypa, o6pasoBaHHast OK-
PYKHOCTLIO I eC UEeHnTpoM?

9.34. Crkosibko oceil cunmmerpiin umeer (urypa, oOpasoBalHast
OKPYHOCTLIO 1l TOUKOI BHe 3TOi1 OKpPYKHOCTH?

9.35. Haueptire tpeyroabnux ABC c¢ pepunsamu A (3; 1),
B (—1; 2), C (0, —5). Ilocrpoiite TpeyroabHHKH, CHMMETPHYHLIE C
ABC ornociteasto: a) oci aeuice; §) ocl OPAIHAT; B) GHCCEKTPLCH!
MepBoro H TPEThero KOOpAUHATHBIX YIVIOB.

9.36. Hoxaxnte, uto rpadiK CHMMETPIYIOTO OTHOIIEHHS MEXy
JeHCTBHTENBLHLIMIL YIICaMI CHMMETPHYEH OTHOCHTE/LIO NPAMOil y = X,

9.37. Haiiurre ocn ctinmeTpHd AJs1i TpalKoB CaelyIOWHX OTHO-
uleHni:

ax+y=2 x>0 y2>20, 0) ||y =1

B) [x—y| L], N 4+y <L

9.38. Hanur toukn A u B. TlocTpoiite mppxysaem 1 JHHelKo Hx
OCh CHMMETPIHIL.

9.39. Iansl npsimpie ! 1 m. IocTpoiiTe wHpKyneM H JIHENRKOH oci
CHMMCTPHH (PHTYPBI, 00pa30BaHHON STHMH TNPSIMDLIMI.

9.40. Ha nsockoctn man TPEYTOJBHHK ABCG. Tlocrpoiite wIpKyaem
W muneiikoli TpeyroabHiK, ciMMeTpHuHEli ¢ ABC oTHoCHTeaBHO Meana-
. AD.

9.41. Ilocrpoiite "rpeyro.nbnm( CHMMeTPHUHDIT Tpeyroabitixy ABC
OTHOCHTE@NBHO ero cpeaueil ynnuu DE,
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9.42. Ilau xpyr K n ero xopaa AB. [Tocrpoiite kpyr M, cunnerpny-
HbliT KpYTY /{ OTHOCHTENIBHO 3TOIl XOpABl, I 3alTPHXYIITE MepeceueHne
3THX K]PYTOB. .

9.43. Hoxawnre, 4ro LuaroHaji ponmOa SIBASIOTCS €F0 OCAMI CHAI-
METPHII.

9.44*, Tlo onuy cropony ot npsmoii { Aansl Touxky A u B. Haiianre
f1a mpsamoii [ takyio Touky C, uytoOut cymma orpeskos AC u CB Owlia
HalMelbiueil.

9.45. Hoxaurte, uto o0nemienie jodoil Gpurypot A ¢ ¢urypofi B,
CHMMETPHYNOIT eil OTHOCHT@ILHO NpsiMoll [, 1IMeeT oCL cHMMETpHH [,
Hoxazaite 10 ke camoe 11po nepeceueltie gpuryp A 1 B,

9.46. Hoxaxure, uro o0heauneHne H mnepeceueHiie ABYX (HTYD,
HMEIOUH X O0ULYI0 OCh CHMMETPHH /, CHMMCTPHUINILI OTHOCHTEJILIO TOIT e
OCH.

9.47. Ilocrpoiite Ttpeyronvunk ABC, rae A (3, —4), B (5 7),
C (—1; 6), u npamylo y = x - 3. Tlocrpoiite Tpeyrosnnink KLM,
cHnMeTpuynbll Tpeyronsinky ABC ornocutennno stoil npamoit. Haii-
ANTe KOOPJHIATBLI €ro BEpIUHH.

9.48. Tloctpoiire oxpy:kuocth ¢ uentpom O (—1; 2) 1 pajuycom 5
n npopeaute npsaMyio y = x — 2. IlocrpoiiTe oxpyKIOCTD, CIIMMETIIY-
HYIO JlaHHOIl OTHOCHTENLHO 3TOil NpsIMOH,

§ 2. UEHTPAJILHASI CHMMETPHA O O
9.49. Hns ¢uryp, n3o0paxieHHbIX Ha pH-
cynke 100, nafianrre cuMMeTpHuUHBIE OTHOCH-
teabio Touki O.

9.50. YKkaxure ueHTpBl cHmMeTpHH (-
ryp, nsobpasxennnbx Ha pucynke 101 Pic, 100
9.51. Kaxne n3 n3o0paeHHBIX 11a pHCYII-

ke 102 undp siBASIOTCS (I@HTPANbHO-CIIMMET-
puudsnir?  Kakie wnQpel HeHTPaaLHO-CHM-
serpnuliet Apyr Apyry? Kaxie 1neror ocenyio
CIIMMETDITIO?

Q

9.52. Beinniunrte HECKOJALKO uHcesa, 3a-
niick KOTOPHIX MpeAacTapaseT cobofi UeHTpalb-
HO-CHMMETpHULLYIO purypy.

9.53. Kaxite OyxBbl HMEIOT HEHTPanLIYIO Pite. 101
cimaerpuio (pric. 94)?

9.54. O0osnaunn yepes A MHOMeCTBO 3a-
rNaBHLIX GYKB, HMEIOUWHX BepPTHiAJLHYIO OCb O I 23 45 6
CHMMETpPIN, H uepe3 B — HMCIOIWHX TOPH30H-

TaJbllyio OCb CHMMETPIH, C — MHOKeCTBO

OYKB, nmelolyix uentp cummerpun. Haiunre
MHOXecTBa:
AnB@ANB NG A UBNC. Puc. 102
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<>,0 9.55. Ecrp J1 GykBel, HMeloullie Nak/aof-
o0 HYIO OCh CHMMCTPINI?

9.56. IMaueprute OKpyKHOCTL H HalifuTe
m €e LEHTP C NOMOLIbIO neperitbanus jicra Oy-
Marit.
0 o 9.57. Kaxue ¢urypsl noayuaics, ecan
Puc. 103 OGBCAIHNTb KAXKAYIO 13 (Hryp Ha pucyl-
: ke 103 ¢ cunverpnutioll efi  OTHOCHTCIDLIO
Touk O ¢urypoit?

9.58%. Hokaxute, uto Qurypa, Hieloulas ABC B3allMHO MepreliH-
KydsipHBIC OCH CIIMMETPHH, HMECT i UEHTD CHMMCTPII,

9.59. Kakne Touxu nepexoaat B ce0si npH [eHTPAIbHOI CHMMETpIH
ortociTe b0 Toukn 0?

9.60. Kaxkie npsiMble nepexofsit B ce0si Npil LEHTPaALIOH CHMMET-
piil oTHocHTe1bHO ToykH O?

9.61. Kaxie oxpy:uocTil nepexoasatr B ce0a Npil UEHTPajbHOM
CHMMETPHH OTHOCHTeJbHO Toukll O?

9.62. Iokaxute, uto Jmiodule ABd KONTPY3HTHLIE H NapajJiesblible
OTPE3Ka UEHTPANDIC CHMMETPHUHDL

9.63. Moxaxute, yto Jio0ble ABO KOHTPYSHTHLIE OKPYIKHOCTH LCIIT-
PaJIbHO CIIMMCTPHYIILL

9.64. Hafijuite uwentp cuyserpun (urypel, oSpasoBaHiiofl ABYMSA
KaCalOWIIMIICST KOHTPY3HTHBIMII OKPY A{HOCTSIMIL

9.65. IHaiimrre okpy»xuocTn, cuMMeTpinuiyio okpy»uoctit / otilo-
cureabHo Jexaueil na K rtouxkn 0. Kakoso B3alMHOE.pacnosozkelie
3THX OKpYyXIocreii?

9.66. Haiinire uentpul cHMMETpHII (GUTYPL!, 00pa3’oBaHHOIT ABYMSsI
MapajaeabHBINIL JTHITHSIMH,

9.67. B kaxom csyuae 1neeT LEHTP CHMMeTpHH (urypa, odpasoBali-
Has: a) okpyxuoctsio /i 11 touxoit A; 0) oxpyxuocrnio f u nps-
MOH [?

9.68. Kaxne n3 caeayomix Quryp HMEIOT ILEHTP CHMMETPH: pasHo-
CTOpPOHHILT TPEYroabHiK; paslobeapelblil TPeyroAbilK; npabitilb-
HbIii TPEYTOJNbHHK; TNapaseJIorpamMm; OTPE3OK; YU, OpsiMast JIHUEHST,
yroJi; noJioca, orpaHuycliHas ABYMSI NapasieabHbiny NPSIMBIMIL Npa-
BH/BHDIT ILECTHYTO/DBIINK; HATHKOIEYHASI 3Be3a?

9.69. Kakne u3 caeayougix QUryp HMelOr LeHTp CHMMeTpIHIl: OK-
PYXIOCTb; KPYT; CEKTOP; CeIMCHT; OKPYMXKHOCTh € TPCMS llayepueHHbI-
MH JHAMETPaAH; KpPYroBoli cJOfl, 3axmioueitnlii MCALLY MBYMsI KOII-
TPYSHTHLIMIH Il TapasiaeqabHLIMIT  XOpaMmll; Koablo, ofpasoBaHiioe
ABYM KOHUCHTPHYCCKIIMI OK]))’)KI[OCTS]MII?

9.70. Hoxaxnte, yro ecan (prirypbl A 1 B CHaMETPIUHB OTHOCHTC Lb-
1o oxioii H Toii xe Touxit O, To X obveaunenne A |J B nnx nepece-
yehiic A () B cHMMETPHYHBI OTHOCHTENLIO TOIT JKe TOYKII.

9.71. Kpaapar ABCD mnopepnyr Ha 45° Bokpyr cBoero uenrpa 0.
Hokax«iTe, 4TO BOCHMHYTOALIIAsH 3Be3Aa, NONYueHHas oULEAHICIHEM
ABYX KBaaparoB, HMeeT UEHT) CIHMMCTPHIL.

9.72. Hau kpyr K n» uyrpii nero — rtoyxa A. Ilocrpoiite KpyT,
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cHMMeTpitulbIt ¢ K oTiocnTeablo Toukn A, 1 3amtpuxyiite 1x nepece-
yetfie.

9.73. Hoxamute, uro nepeceuense Gurypot A 1u dgurypst B, cum-
merpuunioit ¢ /1 ¢TiocnTenbio Toukl O, CHMMCTPHYHO OTHOCUTENLHO
31oil Touki. IlokaziTe aHaJOTHYHOe YTBep ¢iAeHIC AAA oGBLeaBHcHIs
$puryp A u B.

9.74. Moxker Jan  HeBLINYKJBLD YETBIPEXYTOMLHHK HMETh UeHTP
CIIMMETPIH?

9.75. Han tpeyroavink ABC: A (—2; 4), B (1; 6), C (0; 1). Tlo-
ctpoiiTe TpeyronbhuK, ciMMeTpnuubil Tpeyroashnky ABC orthocn-
TEABHO Hayala KOOPAHHAT.

9.76. TMoctpoiite okpyxkHOCTL ¢ uentpom O (3; —1) 1 panuycowm 4.
FlauepTnte OKpy»KIOCTb, CHMMETPHYIYIO MOCTPOEHHOI OTHOCHUTEABLIIO
Toukn M (5; 2).

§ 3. MAPANJIENbHBIA NEPEHOC

9.77. Tepepucyitre B TeTpais H3o0paxkeHHsle Ha plicylke 104
touknt A, B, C, D, 0. Oraoxure ot Toukit O BeKTOpL!, paBlible BEKTO-
pam AB, AC, AD, BA, BC, BD, CD, DA.

9.78. Hoxaure, uto ecit AB —= CD 1 CD = EF, 10 AB = EF.
Coxpauser a1t 510 yTBEpIeHUC CIJAY, CCAH 33MEHHTL B teM BeKTOphl
OOLIKHOBCHITBIMII OTpe3Kan?

9.79. Hoxamure, uro ecan AB = CD, to AC = BD. Coxpatser
JHI CHJTY 3TO YTBep:¢aeliie, CCill 3aMeIITh B 1eM BeKTOPb 00LIKIIOBelHbl-
MIL OTpe3KaMi?

9.80. Hoxaxure, uto ecnni AB = DE nw AC = DF, to BC = EF.

9.81. Tlepepucyiite B Terpals usobpawenusie na plcynke 105
¢purypy F 1 touxn A, B. Tlocrpoiite (puirypet, noayuatorutiecs us (pury-
pul I napanaenslibiv nicpeHocoM 11a BektTopsl A8 u BA.

9.82, durypa F, noayuaercsa 13 (pUrypn F; ¢ nomMowsio napaiiens-
[oro neperoca Ha sexrop @. Kak nonyults ¢ NoMoLibio napantesibHoro
nepetoca gurypy Fy us gurypwl Fo?

9.83. Haueprure xsaapatr ABCD n Bektop a, He napannenbHbIi
Hi OAHOI N3 cropoH kBajapara. [lepenecnre KBaapaT Ha BEKTOp a.
Teneps xawayio pepummuy kpaapata ABCD coennnnTte ¢ noJyuennoi
(13 Hee TOYKOIl 1 BCE 3TN OTpe3Ki pazjennte nonosam. Kakyio Qurypy
o0pasyloT cepe/inbl oTpeakoB? Kax MoXKHO noayunrth 3Ty (PUTYpPY H3
kBaapara ABCD?

ol ;]
[ ]
0 A
[ oA
ep
o]
Puc. 104 Puc. 105
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9.84. Tlposenrite ABe napajneibHbie nmpamble [ U /m U HauepTHTe
tpeyroabiik ABC. Orpasitte 3TOT TpeyroJbliK B npsamoil [, a moay-
uennyio ¢urypy — B mnpsmoit m. KaxiMm npeoGpa3oBaniieM MoxHO
3aMEHHTb 3TH JBe CHMMETPHH?

9.85. Haueprure Tpeyronvink ABC u npa pektopa EK u MP.
Iepertectite Tpeyroabik cuavaia iia sektop EK, a NMOTOM Ha BEKTOp
MP. Tlocne 3TOTO nMepeliecliTe TPeYTOAbHHK CHavana Ha Bektop MP,
a notom Ha pektop EK. CpabunTe pesy/bTaThl 3THX NepeHOCOB.

9.86. Kaxine Touki mepexoAsT caMH B ceGsl NpH napaiesbHOM
neperoce Ha BekTop a@? Kakie npsmble nepexofsT camH B ceGst npi
napaNefbHoM nepeHoce 1la BeKTop a?

9.87. Kakue napadasienbiible nepeHoCH NepeBofsiT B ceGs npsmyo [?
Kaxne mapaanenblibic nmepeHochl nepeBoAsiT B cefs noJocy, orpaHii-
YCHIYIO ABYMS NapanfenbHbIMH NP SIMbIMH?

9.88. Tpeyroasunx DEK nosyuen n3 tpeyronbvhunka ABC napas-
ACJBHBIN  NiepeHocoM. HOKaXKHTe, YTO COOTBETCTBYIOILHCG MeAlaHbl
3THX TPeYroJblIHKOB HapaJesbHbl.

9.89*. Tpeyroasniik DEK noayuen 13 tpeyroasnnxa ABC napai-

JebHLIM Tepenocom Ha Bektop a. Ilyerb M — Touka mepeceueniis
BbIcOT Tpeyroabhiika ABC, a P — Touka nepeceyeHHst BLICOT Tpeyrofb-

uiika DEK. Ioxaxure, uto pextop MP papen a.
9.90*. Tpeyronbunk DEK nonyuen n3 tpeyronbinka ABC napan-

Jenblibin nepeiiocoM Ha Bexktop a. Ilycts Oy u O, — UeHTPLI BOHcan-
HOII 11 onHcaHnoil oKkpyxuocTel Anst Tpeyroasiinka ABC, a Q; 1 Q,—
UEHTPLI BIHCANION H ONNCaHHOIl OKPY:KHOCTeli AN TpeyroJbHHKA

DEK. Ioxaxmute, uto 0,0, = Q,Q..

9.91. [au tpeyromsnk ABC. Tloctpoiite TPeYTONbHUKH, noJay-
yaeMple H3 HEro mapajJiefibHbIMII nepeliocaMi Ha Bektopul AB, BC,
CA.

9.92. Ian napannenorpamm ABCD. Ilyctb O — Touka nepeceye-
nHS JHaronajeil sToro’ napaagenorpamma. [lepenecnte mnapasieso-
rpamm Ha Bektop AO.

9.93. ITycrs A — ToyKa na okpy»xHocTH I O — LEeHTp 3Toil OKpY K-

nocri. Ilepenecnte okpy:HocTs Ha Bektop O,
\9.94. Tlyets A 1 B — puameTpasnbHo NPOTHBOMOMOMKHLIE TOUKH

oxpyxiocti. Ilepenecute 3Ty OKpy»HOCTh Ha BekTop AB.

9.95. Ilpu mapanneaviiom nepetoce Touka A (—I1; 2) nepemuia
B TOuKky B (3; 4). HauepTite TpeyronsHuk, B KOTOpLIl Meperues Tpe-
yroasunx KLM, K (2; 5), L (—4; 3), M (0; —2).

9.96. Hauepriite npsmoyroabuuxk ¢ sepumnamu A (1; 6), B (1; 2),
C (5, 6), D (5; 2). Ilepenecnte ero napajyenbHO Tak, YTOOBI UEHTP
npsiMoyroabHika nonaa B toyky 0 (—1; 1).
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§ 4. NOBOPOT

9.97. llepepucyiire B Terpadb (HIYpY, H300pa’KeHHYIO Iia PHCYH-
ke 106. V13o0pasure 1a toiz e ueptexie (purypy, noayuernuyio ua ¢ii-
rypsl P nosoporom 1a 90° npoTiB uacoBoii cTpeaKi BOKPYF ToukH O.
3awTpxyiite o0wyio yacTb oGenx (Guryp.

9.98, durypa F, noayuaercss u3 ¢urypet F; nopoporom Ha 90°
MpOTHB uacoBoii cTpenkn Boxpyr Toukil O, a ¢gurypa [y nosyuaercs
u3 gurypsl F, nmopoporton na 90° no uyacoBoil crpesxe BOKPYF Toll e
Touki. [okaxure, uto purypst Fy 1 Fy BeHTpaNbHO-CIIMMETIIYHBI OTIO-
cureanto Touxn O.

9.99. durypa F, nonyuaercs a3 urypnl F; noBopoToMm Ha yroa «
mo uyacoBoil cTpeake soxpyr Touki 0. Kaknm nmoBopoTtoMm Mosyyaercs
¢urypa F, us Qurypot Fy?

9.100*, Hauwl ase Touknn A u B n yron «. Hokaxnre, uto cyuecr-
BYeT e;UICTREH BT MOBOPOT Ha YToJ ¢ N[OTIIB YacoBOl CTpenki, nepe-
pofsiwitii 3ty Touky A B Touky B. ['ic naxoinTes wenTp 5TOro NOBopo-
Ta? [1e naxoauTCs UENTp [OBOPOTA Ha YroJ ¢ NPOTHB HacoBoil cTped-
KH, mepepoaswiero Touky B B Touxky A?

9.101*, Ha njockocth Hauepuennl ABe MNepeceKalouiliecss Npsabie
I u m, oGpasylowiie yroa c. Jloka<ire, UTO €c/l CAAATL OCEBYIO CHM-
METPHIO OTHOCHTE/LHO OCH /, @ MOTOM OTHOCHTeNLHO OCII /11, B Pe3Y.1bTa-
Te Yero noJyulTCs MOBOPOT MJIOCKOCTII A YroJ 2ct BOKPYT TOUKIl Nepe-
ceyellst 3THX MPSDIX.

9.102. Kakue Touxn mnepexoAsT cami B ccls NPl NOBOpOTE Ha
yroa « Bokpyr Touki O? Kakue npsanie nepexoast npu 3tom npeoGpa-
soBaHnl caMd B ceGsi? Kakne oxpy)KHOCTI NMepexoAsT NpH 3TOM npe-
o0pasoeEani cami B ceba?

9.103%. Touxa M sexut na Gnccextpuce yraa ABC, a yron A’B'C’
nonyuen 13 yria ABC noeoporom na 45° Boxpyr Touxi 0. Jloxaxnre,
yto mpsamasn B’M seasercs Guccexrpucoii yria A'B'C'.

9.104%. Tpeyroabuux - A'B’C’ noayuen n3 Tpeyroavuika ABC
nosopotom 11a 90° Bokpyr iickotopoil Toukn O. Ioxaxure, uto Gie-
cextpica B’M’ Tpeyronbunka A'B’'C’ nepuenanxkyaspua coorperct-
pyioweit Giiccexrprice BAM rpeyroabinxa ABC.

9.105. Ila xaxme yrapl Hano NOBepUYTDL IMSITHYTOALHYIO 3Be3ny
Bokpyr ce uentpa (puc. 107), utoOwt ona cosnafa cama ¢ coGoii? Kakoe
HaHMeNbLICe OTJIUHOE OT HYJs 3ilauelile TAKOro Yraa?

9.106. Ha xaxue yrani Hazo nopepHyIbL NPaBIJIBLHLIT IHECTHYTOMb-

Puc. 106 Puc. 107 Pic. 108/
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Puc. 109 Puc. 110

uux (pnc. 108) Boxpyr ero ienrpa, utoGn ok copnan cam ¢ coGoii?
Kaxoe nainneHbuiee oTaNUNOe OT HYJS 3HayeHlle TaKoro yrja?

9.107. Ha pucynke 109 nsobpaxenn 8 nap ayueii. Kakue u3 stnx
nap TaKOBLI, YTO BXOASULIE B HHX JIYYH MOMKHO COBMECTHTDL APYT € ApY-
TOM MOBOPOTOM BOKPYT HEKOTopoil TOouxm?

9.108. Kaxkite (purypnt mepexofaT B ce0s Npil BCEBO3MOMKHBIX NOBO-
potax BOKpYF Touki O?

9.109. IMa pucyuxe 110 nsoGpaxcetnl (puUrypsl 11 HX o6pasel NpH
1iekoTOpbIX moBopoTtaX. Halmire B kamioM cayyae LeHTp 1 Yyros mo-
BOpOTa. .

9.110. CyulecTByer Jit TOBOPOT, mepesoiawiuii Touky A B Touxy C,
a Touky B B Touky D (piuc. 111)?

9.111, CyuwecTByeT HeCKONLKO MOBOPOTOB, NEPEBOASIUIHX KkBaapaT F
B kpaapar F, (puc. 112). Haiiaute ans xaxnoro n3 HHX yrosn noBopora.

9.112, Orpe3kn AB 11 CD KOUrpY3HTHBI 1 JeXKaT Ha OXHOI NP SMOil.
Kaxkoii moBopoT MepeBo;lIT O/ OTPe30K B APYroii?

9.113. Ilycts F, 1 F, — jiBe KOHTPY3HTHLIC OKPY:KHOCTH. JloKa-
JIITE, YTO CYLUECTBYET GecKOleyHo MHOI'O MOBOPOTOB MJIOCKOCTH, mepe-
BOJUSILHX OJIIY OKPYKIIOCTh B JAPYTYIO.

9.114, C noMouIblIO TpaHCNOPTHPa HauepTHTe paBHOGeapeHHbIi

rpeyronbunk ABC, rne |AB| = |AC| 1 A = 40°, Haueprure Tpe-
yrodibHlKH, nodyyaempie n3 tpeyroabhnka ABC nopopotom EOKpyr
touk A ma yrae 40° 80°, 120°, 160°, 200°, 240°, 280°, 320°. Kaxyio
Qurypy o6pasyioT B COBOKYRHOCTH STH TPeyroabliKu?

9,115, HauepriiTe XBaapaT co CTOPOHOI 3 €4t I KBAApaT, Mo yuacMblil

5

c
Puc, 111 Puc. 112

e
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U3 JaHHOro noBopoToM  Ha 45°  Bokpyr
uentpa. Flaeer an uentp CHMMETpHH o0beAHe-
e NodyuyelnblX (uryp?

9.116, Hau npsamoyroabuux ABCD. [Ilo-
cTpoiite NpAMOYTONbHHK, nonyqaembm 113 1aHHO-
ro MoBOPOTOM Ha yroJ 90° BOKpYr TOYKH mepe-
ceuenust puarosaseidl. Vimeer sn obbenHHelue
9THX NpPSIMOYIOJbHIKOB LEHTP clMmerpiH? Ka-
KOBLI €0 OCIHI CHAMMETPIHH?

9.117. Jau npamoyroabiuk ABCD co cto-
pouamu AB = 8 cu u BC = 4 cu. Tlocrpoiire
NPAMOYFOLIIIK, nosyuaemsiii 13 ABCD nono-
potoM Ha 90° no yacoBofi cTpesaKe BOKPYT cepe-
juihel M cropount AB. Mmeet an durypa, nosy-
yeHHas oGbeAHHeHHeM NpAMOYToJbHHKOB, OCh
CHMMETPIIH? . 5)

9.118. Touka A sexxur Ha rpaxuue Kpyra
F. Haueprure xpyr, noayuaemsii n3 F nopo- Prc, 113
porom Ha 90° Bokpyr Toukn A. 3awrpuxyiire
o6uLyio yacTh 000IX KpYrob.

9.119: Haitaure Bce nOBOPOTHI 1l CHIMMETDIH, nepesogsiuiie B celsi:
a) pomO; 0) KBaApaT; B) NPaBHJDLHLIA LUECTHYTOAbHUK; T) MATHYTOJDb-
HyIo 3Be3ny; A) urypst Ha pucyuxax 113 a v 113 0.

—

—

a)

§ 5. TOMOTETHS M NOJOBHE

9.120. Ilepepucyiite B TeTpaib H300pakeHNYI0 Ha plicyHke 114
¢urypy F. H3oGpasnte Takxe Qpurypbt F; u F,, ronoreruunble purype
F, c uentponm romoternii O # xos(ypuunentamu romoteTin Y, n —,.

9.121. durypa F, nonyvaerca u3 ¢urypsl F; romorerneit ¢ ueHr-
posm O 1 xos(puunentom romoretun k. C noMowbio KakoH roMoTeTHH
nosyqaercs purypa F; ns ¢urypnot F,?

9.122, durypa F, nonyvyaercs u3 ¢urypnt F, romoterneil ¢ uenrt-
pom O u kospuunenToM romoteTHit k. C momoubio Kakoil roMOTeTIH
nonyuaercs 13 Gurypst Fy urypa Fj, cummerprunas F, OTHOCHTENLHO
rouxH O?

9.123. Hoxaxkure, yto (uryps! F, W F,, rOMOTE€THUHBIE ONHOI H
ToH e gurype F; ¢ ueHTpom romoterii O H KO3(pHUHEHTAMH TOMOTe-
THH ko H —F, CHMMETPHYHBI ApPYT APYry oTiocuTedbHo Touxu O.

9.124. durypa F, romorerHuHa (Qurype F; oTHOCIITEbHO TOUKH O
¢ Koa((pHLIIEHTOM TOMOTETHH &y, a (urypa F,; romo-
TeTH4YHa PHrype F, OTHOCHTEJNBHO TOIl € TOYKH C
KO3()pIIIHEeHTOM TOMOTeTHH k.. I akas romorerus npe-
obpasyetr ¢urypy F, B Qurypy Fy?

9.125. durypnt F, n F; romoTeTHuHsl Qurype Fy
OTHOCHTENBbHO TOUKH O ¢ KoaxpHLHenTaMH FOMOTETHH
ky w ky. Kaxas roMorerus npeoGpasyer ¢urypy F, B
durypy Fg Puc. 114
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9.126. Kaxie TOUKIl nepexoasT camil B ceGs NpH TOMOTETHH C LeHT-
poxt O 1 Koa(xpHLIEHTOM FOMOTETHI! &2 = 1? Kakie npsinbie nepexonst
camil B ce0Gs1 npH 3TOil FOMOTETHI?

9.127*. Tpeyroasiik A'B’C’ monyuen us rpeyronsinka A BC roxo-
terieit. Hokaxure, uto Kaxkpaa OuccexTpiica Tpeyrosbinika A'B’C’
napaJJenniia coorsercrsylomeii Gnecexrpice Tpeyroabiika ABC.

9.128. Otpeskn AB 1t CD napanncibibl IpYT APYTY, HO He Jexkar
1a ojnoil npsiwoii. Haluire romorerin, nepeponstiite otpesok AB b
orpe3ok CD. Ckoabko Takux roMoTeTiii, ec | =|CDJ]P

9.129. Touxa O IIOCKOCTH COCAHIICIA C BEPLISHAMI TPEYrOJLI-
ka ABC. OGosuauun uepes M, N, P cepeaunet orpeskos 0OA, 0B, OC.
Hokaxnrte, uro Ttpeyroabnnx MNP Kourpysnren TpeyroibHuKY,
06pa30BalHONY CPCLHIMH JnHHsAMI Tpeyroibiiika ABC.

9.130. HauepTiTe okpyHocTh ¢ 1cuTpoM O 1 noctpoiite roaore-
THUHYIO el OKPY/KHOCTD, eCill: a) LeHTPOM FONMOTeTI sB/seTcs Touka O
H KO3(XPHLICHT TOMOTeTHH paseil ’/,; ©) LeNTPOM roMOTeTHI SIBJSCTCS
Touka O H KO3plLLIeHNT rOMOTeTIIH PaBell 2; B) LCHTP TOMOTCTHII JICHKHT
Ha OKPYXKIOCTI 11 KOS(UDHLIIEIIT rOMOTeTIH pasen !y 1) UEHTD TONOTETHI
JICXKHT Ha OKPYKHOCTIH 11 KOS(P(MILICIT rOMOTETII paBell — Y/,; J1) I.lCHTp
FOMOTETII JIEXKHT Ha OKpYKHOCTII 1T KOS(h(DULIIENT FOMOTETHII paBen 2,

9.131. Haueprite okpyxnocrnh 1 BeiGepirte Toyky A BUYTPH Hee.
TocTpoiiTe OKpyKHOCTD, TOMOTCTHYNYIO AaHHOI1 ¢ LeHTPOM romoTeTHI A
1 KO3(pHILNCHTOM ToMOTeTIN: a) 1/, 6) —'/a; B) 2.

9.132, Haueprurte oxpy:knoctb It BbiSepiite TOuky A BHe 3TOll
oKpYy:KHOCTH. HaueptiiTe OKpYKIOCTb, TOMOTETHUHYIO JaHHOI C UeHT-
pon romotetHit A 11 Kos(piLuenToM rovoretii: a) Y,y 6) —1/,; B) 2.

9.133. Ilyctn kpyrit F; n F, ve nepecexaiorcsi. Kakie romoreTnn
nepeBoiAT Kpyr F; B Kpyr Fo? CKOJLKO TaKHX TOMOTETIHI, €C/I KPYTH
1€ paBHbI, I CKOMDLKO, eCaH Ol PaBIbl?

9.134. HauyepTite 11 mocTpoiite KBajpar, IOMOTETHYHLIT €My, €CaH:
a) UEHTPOM TOMOTETII SIBJSETCS] TOuKa NCPeceyeHHss AllaroHanefl It
KO3(ppuLLIeNnT roMoTeriit pased /,; 6) 1CHTPON TOMOTETHH SIBJSAETCS
TOYKa nepeceuenns jiaronaseil ¥ KOS(ILICHT TOMOTETHH paBeH 2;
B) IEGHTPOM TI'OMOTETII SIBJSICTCS] Bepilina KBaapaTa M KO3(xpHUIenT
FOMOTETII PaBeH 1/o; T) WENTPOM FOMOTETIIH ABJISIETCS Bepuiliia KBajapa-
Ta H KO3()(UIENT FONMOTETH paBeH — !/, 1) LEHTPOM TOMOTETHH SB-
JISIeTCS BepIUNHa KBaigpata I KOo3()UIEHT IOMOTETHH panen 2,

9.135. Cropoubr kpajipata A'B'C'D’ napannenbHbl COOTBETCTBYIO-
wuM cropouamM ksaspata ABCD. JNokasxnTe, uTO CYLICCTBYCT TOMOTC-
THA, nepeeoasiwias xsaapatr ABCD B A’B’'C’'D’, CxoabKo Takiix roo-
Tetuii, ecmi kBaaparvi ABCD v A'B'C'D’ ne xourpysurhuni?

9.136. Touxa O comnajaet ¢ cepejuinoil ctoponbl AB Tpeyroablin-
ka ABC. Ioctpoiite Tpeyroasunx A’B'C’, romoTeTnunntii TpeyroJb-
unky ABC, otHocutenbno Toukn O, ecan KoaduiltenT TOMOTETHH
pasetr: a) 1/, 6) —¥/, B) 2.

9.137. urypa F, romorernuna ¢urype F; ¢ Ko3x|I1ieHTON TOMO-
Tetin k. Kakos kos(puuienit mogoGus (purypet Iy oruocnteabHo (ury-
pbt Fy?
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9.138. durypa F, nogoGua ¢urype F; ¢ xoa(puunentom nopoGHs
ky, a Qurypa F, nofoGHa urype F, ¢ noadu]munemoxi noaoGHs k..
Jlokaxute, uro Qgurypa F, nonoGua ¢urype F,. Karon ro3(; (|unmem
nono6us ¢purypel F, oTHOCHTEALIO PUPYPLI f7}?

9.139. JdoxaxuTe, YTO ABA KPYroBLIX CCKTOpa 1oao0HLI TOFja H
TOJMBLKO TOT)A, KOFJa HX UENTPalbHLIC YIVIB PABIIBL

9.140. loxa:kure, uTO ABa KOJbLA, oOpa3oBaHHLIE Napamil KOH-
HeNTPHUeCKNX OKpYyJHocTell, nojobipl Toria i ToJAbKO TOrAa, KOraa
OTIIOILEHIE PajIYCcOB OKDPYKHOCTell Y 000HX KOJeIL OJHO H TO XKe,

§ 6. CKATHE K NPAMOH

9.141. TloctpoiiTe orpesok 1t Henmapa/Jenblylo cMy mnpsMyio [.
Tlocrpoiite oTpesok, moayuaemblil 13 3a/auHoro cxaTHen K npsivoli /
¢ Kos(ruierTami 1y, —/,, 2, —2.

9.142, Tlocrpoiite okpyxiHocTL paiirycom 3 ca. Ilpopenute ee ropu-
sonTanbubiii guamerp. IlocTpoiite (urypnl, moayuaesmbie cikariem OK-
PYXHOCTH K 3TOMY AHamMeTpy ¢ Koa(xpuunentamu /,, 1/, Y.

9.143. Tloctpoiite KkBajapaT co ctoponoli 4 cu 1 Haiyjurre GUrypsl,
IIO.TI)"lde\lbIe H3 nero CHKATHEM K OANOil 113 CTOPOI ¢ KOI((HLIIEnTaMH
! Q "’ /

9.144, I'loc1‘pome KBagpat co cropolioil 4 ¢4 i Hailiaute Qurypo,
noJiyuaemble H3 HEro CXKatrHem K oflioil H3 jHaroHaneil ¢ KoaxpiuieH-
Tamn 1/, 1 2.

9.145. Tlocrpoiite B TeTpaan ¢urypsl, nsobpaxennuie Ha pHCyHKe
115, n npsamylo {. Haiianre Qurypol, nonyuaemble 113 3aanilbIX CKa-
THeM K npaMoii I ¢ koadpuunenTon 1/, 11 ¢ Koadpiunentonm 2.

9.146. Hoxaxure, uto ecan (urypa HyeeT och CHMMETPUH [, TO
CKaTHs 3Toi ¢urypel K oci ! ¢ Ko(xpuiupelrramu £ 1 —~e paioT oanH
Il TOT e pe3yJbTaT.

9.147. Kakxue TOYKH nepexoisaT caMmi B ce0sl npu cxKaTlH K Tps-
Mmoit [?

9.148. Kakie npsmble nepexolat cami B ce0st npH CKaTiH K Tps-
moit [?

9.149. Kaxkiie npsiMble HepexoisT B NapasiebHble HM MpsMble IpH
CXKaTHH K npamoit [?

9.150. I'lpn oskarun k ocH afcuuce Touka M (—1; 6) nepeiuna
B Touky N (—1; 2). Uemy pasen xoxpdpuunent cxxarns? B kaxyiwo
durypy nepeiiger npn stom cxaTun kpappar ¢ sepwnnamu A (1; 3),
B (7;3), C(7;9), D (1; 9p

9.151. Cpenano cxkatite K npsmoii [ ¢ xo-
sdxpuieHToM £y, a NOTOM cariie K Toil xe
npasoit ¢ kos(xpuitientom £y, Kaxim npeoG-
pasoBatiHeN MOXIHO 3aMEHNThb N0CJe]0BaTeNb-
Hoe npumMeHele 3TIX npeoGpasoBannii?

9.152. Uem siBasiercst cxkatiie K npsmoii /
¢ KoadpritneHTon —I1?

9.153. Tlpu cxatun npsimoit [ orpesox Bic. 115
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AB nepewen B otpe3ok A’'B’. Ilokaxire, 470 NpH 3TOM CepeAHHa OT-
peska AB nepeuia B cepenny orpeska A'B’.

9.154*. Tlpambie AB 1 CD napanneabhrl. Jloxaxnre, 4T0 HX
oGpa3bl MPH CKATHIH K 1eKOTOPOiil npsiMoil / Toxe NapasienhHbl.

9.155*, JlokauTte, YTO NpH CxKaTHH K mpsMoil [ napainenorpams
nepexoilT B Mapaje/aorpamm.

9.156*, Ilpun cxkarun K npamoii [ Tpeyronbunk ABC nepelued
B Tpeyroavhuk A'B’C’. okaxwure, uro meamana AM Tpeyronbuika
ABC nepewna B Memiany A’M’ tpeyronbnnka A'B’C’.

9.157. CoxpaHsiercsi Jili OTHOLIeHIle MepheHIAHKYJASIPHOCTH 1P SIMBIX
npH CKatuH K npsimMoii /?

§ 7. AHAJTUTHYECKAS 3ANMUCb NPEOBPA30OBAHHNA

9.158. IlpeoOpa3soBaliie mepeBOANT ToukKy M (v; y) B  TOuky
M (' y), the ¥’ =—x-41, y = —y + 3.
a) Haiiaure o0pasel cJeayioulix TOYeK:

M (4; 5), M; (—4;, —95), M, (=2, 7), Mg (7; =2);
0) HafinuTe npooGpaskl CAC/YIOUHX TOYEK:
M (2; 4); M, (=3: 8), M, (4, —6).

9.159. Haiiante o6pa3s xBagpara ABCD, rue A (3; 3), B (—3; 3),
C (3; —3), D (—3; —3) npu npeoGpazopanun %' =x—4;, y =
= —y 4 2,

9.160. B uem reomerpnuecknii cMmeica npeoGpasoBaHns, NepeBoasi-
wero Touky M (x; y) B Touky M’ (—x; y)?

9.161. B uem reomerpuueckiii cMbica npeoGpasoBanHsl, epeBOAs-
wero Touky M (x; y) B Touky M’ (—x; —y)?

9.162. Hauyeprute Tpeyronbnnk OBC, 3nas koopAunaTbl ero Bep-
wun: B (5; 5), C (0; 5), O (0; 0). Hafinnre o6paswt O, B’, C' Touek
0, B, C, npumeHHB chejyioline npeoGpasosaHis, H HOCTpoiiTe Bce
noJy4yeHuble TPeyroJbHHKH Ha OXHOM YepTreke, 3aKpacHB HX B pasHble
uBera:

a)x:=—x; 6) ' = x4 2, B) X' = x— 4,
y = y=y+3 y=y+2
r) X' =x—4, 0N X =x-+ 2,

y=y—6 y=y—6.

KourpysntHel Ju Bce noayyeHHble TpeyronbHukn? Cpenaiite BuIBOA,
B YGM TeoMeTpHUeCKHil CMBIC/ Npeo0pa3oBaHHs, TMEPEBOASIIErO TOYKY
M@Ey)ysM(x;y),ecmx' =x-+a y =y-+0.

9.163. Haueprtute tpeyroasunx OBC us ynpaxuenus 9.162 n
naiinute o6pasul 0, B’, C' touek O, B, C nocJie BLINOJAHEHHS Hal HHMH
creaylowix npeoGpasoBaHii:
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3 4 4 3
a) ¥ ==x+— f = Zx -2
) 5 +5y; 0) x" =< =Y
’ 4 ’ 3 4
=_._x _; = —X _;
y 5 +5}’ y 5 +5)'
3 4 4 3
B) ¥ = ——i ——y, Nyv=—_-y42
) 5 5y ) %\-i-sy.
’ 4 /7 4
==f—=y =— Zyx 2y,
y 5 5)’ y 5 5)’

HauepTnTe BCe NOJydYeHHBle TPEYTOJBHHKH Ha ONLHOM uepTee H 3a-
KpachbTe HX pasHbIM UBeTOM. KOHTrpY3HTHBI JIH MONYYeHHBlE TPEYroNib-
HHUKH ApYyr Apyry? B uem reomeTpHueckuii CMBICJI BBIMOJHEHHBIX IIpe-
oGpa3oBaHH#?

9.164. Haueprute Tpeyronbuuk OBC n3 ynpaxuenus 9.162, Haii-
nute o6pasw 0’, B, C" Touex O, B, C nociie crneayiomux npeoGpaso-

BaHHI:

3 4 3 4
a) ,\’=—§x—?y, 0) x’=§x+—5-y,
i A, .3, 4,3
Yy =T Ty y=35 7%
B) \:’==—X+-§-)’. r) x’=—--x-|—%y,
J
,——::3- ‘—-4—' ,=-E i
y—Sx 5)’- y 5x+5y

HauepTHte BCe MONMyueHHble TPEYroJbHHKH Ha ONHOM 4epTeme H
sakpacbTe HX PasHBIMM mBeTamH. KOWLPYSHTHBI JIH OHH APYT ApYry?

9.165. Haiignte o6pa3 tpeyronsHuka OBC u3 ynpakHenus 9,162
npH CJelyloWHX npeo6pasoBaHHsAX:

a) x' = 2x, 6) ¥ = x— 2y,

’

Yy =2x+y y =2x—y.
B uyem reomMeTpuvecKHit CMBICJ 3THX Ipeolpa3oBaHMil?
9.166. Haiinute oOpas npsimoyroaennka ABCD, rze A (0; 0),
B (0; 4), C (3; 0), D (3; 4) npH npeoOpa3oBaHHAX:
a)x: xX—y, 6)x,'=x—2y,
y : y =2x—y.

('
b
*
+
=
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OTBETHI
Fanasall

1.7. x) 3anucey Bepua; o) 3annch BepHa; N) 3anich uepepua.

1.8. 0) ¥YTBepicicune nesepnoc; 3) yTnepmzxemle BepHoe.

1.13. A——{l.557911 13,

{1,2, 3,4,5,6, 7}
1.14, 0) {l 3, 4 o}
1.15. F={——6 -5, ~4, =3, -2, —1,0, 1, 2, 8, 4};
U= {—'1/21 ‘/2}

1.16. x) Puc. 116.

1.18. ¢) —9 <x < =3,

1.19. a) Bce 371 GyKBH 1IMEIOT FOPI30NTANBHYIO OCh CHMAICT DI
§ 1.21. a) Taxue Toukn P Jexar HA okpyXKHOCTH € neHTpom O 11 pajnycoM

catL.

1.22. 6) {135, 153, 315, 351, 513, 531}

1.26. a) J; 6) (0} B) J;r) {—2, 2} 1) T;e) 2}

1.27. a) a b ¢; 0) a; B) {a}; r) nycToe MHOXKECTBO ne COIEPXKHT HH OAHOFQ
asieMenTa; n) &; c) {a, b}, {c}; %) {a, b, c}a; 3) {a},a, D

1.28. Muoxectsa B, D, E apasiorcs noxMHOXKeCTBaMH mHOxecTBa A. Muo-
®ectso D ue asasetcs noasmuomkectsom C. MioxecTso B sBAseTCs noAMHOMKeECT-
BoM muoxecTsa A 1 muoxecrsa E.

1.29. r) {213, 324, 732, 136}.

1.31. 1) Muoxectso A ne spasercs nofmuoxectoom By x) B < A.

1.33. Ko Co A E>SB>oD.

1.34, 1) A © B, Tak KAK nycToe MHOKECTBO ABASCTCA MOAMHOXECTBOM
ao0oro MuoxecTsa; e) B = A; %) B

1.35. r) B A, Tak KaKk Bce KBajpaThi ¢ MjoWaiablo, panuoil 1 ¢d.*, umetor
nepunyetp, pasuulii 4 ed.

1.36. 3anucu a) i B) Bepubl, a 3anncK 6) I T) HeBepHbLI.

1.37. r) A = B, Tak Kak, BLINOJAHND HAeilCTBIS 113BJCYEHHN KOPHSl H BO3-
BCJICHIIA B CTEMCNb, MOAYHINM OIHO If TO XKe MHOXeCTBO.

1.39. a) X-—Y 0) X=#V.

1.40. M n P= {36,15,27} M0

NQ=Q= (90,4, 47) MﬂPnQ~—

1.43. (a u K, A, m

1.44. AN B = {xIO <x<I10y;, ANBNN={1,23,4,5,6,178,9}

1.45. [3; 5].

1.48. a) Muomectsy A Y C npuHagNeKAT HCTLIPEXYTONbHIIKH, Y KOTOPBLIX
AKAronanl B3aHMHO NEPHEHANKYASPHLI I B TOUKE NCpeceuenns AeNATCs NONonaM,
T. ¢. pomOnt;

6) muoxiectsy B (1 C npunaxne:KaTt HeTLIPeXYrofibuiKl, ¥y KOTOPLIX AJHHBL
AnaronaJieit pagHul 11 B TOUKe nepecevueis AeaaTCs
nonomaxl, T. e, WPAMOYTOJALHHKIL

B) smpomecroy A [} B npunajsemar ueTbipex- L
YTOJALHHKH, Y KOTOpPBIX AHAronasy B3aHMHO nep- -27 0 X
OeNANKYAAPHE H KOUTDYIHTHLI, RANPHMED UeTLIpeX- ’
yroabunk, usoGpamcennslit Ha pucyuxe 117;

r) muoxectsy A (| B ) é OPHHAANEKAT He- Pyc. 116
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THIPEXYFOJILHHKH, ¥ KOTOPLIX AHArOHAMAN B3AHMIO

nepneHuikyAsipupl, KONCPYINTHL H B TOUKe Oepe- v

ceHeHIISL NCANTCH HomojaaM, T. €. KBAAPaThl.
1.51. 1) Muoxectso (P 1 N) N (V N Q) n3o-

Gpaxeno 00.1acTblo  3aWITPHXOBAHHON  KBAXKALI

(puc. 118).

1.52. 30.
1.53. 5.
1.54. Py E= {a,0,0,¢2,0,e¢, 7, 3, &} Puc. 117
1.57. AUB={u|ln €N,n <5 umun>7
(r. e. Bce HaTypashue uitena, kpove 5, 6, 7)}. P
1.58. G) M3 Bcex uenwix uices.
1.59. a) TNapaaaeaorpanmer ] N
1.60. B) Muowxectny A |J B npnuagnexar sce msaaEns)
Heaste UHCAA, KPOME umcesd, AeJsiXcs Ha 3.

1.6L.8) (ANB) Y(CND)= (2,3,4,5,6, 7}.

1.63. Muoxectso C coaepknt 5 anemeHToB. q
1.64. r) Muoxectso A J (B N C) ={2, 3,
4,5,7,9,10) copepxut 7 aznemenTon. Puc. 118

1.66. n) Puc. 119,

1.68, OGoanauuy uepes A MHOXKECTBO IIKOMb-
nikos, Hrpaoumx s ¢yrtGos, a uyepes B — urpa-
jonx B soJeit6oa. Toria muomKecTBOM WKONABHIH-
Ko, Hrpalownx Xota Gl B oAny M3 3THX Hrp, Oy let
A\ B. Uncno anementos B A B ne menvlue, uex
u1ca0 3neMenTos B B, T. e. e menbine 50. Mo ono
fie Goapuie oGUIEro HIICAA IUKOALHNKOB. 3HAMHT,
50<n{(A Y B) <80 Tak kak n (A | B) =
=nA)+n(B)—n(dnB), 10 540+
4+ 50 —a (AN B) <80, 1t motomy 10 << n (A ()
1 B) < 40

1.69. Pascnersa a), G), i), €) BepHul s Jio-
Obix MHOXeCTs. Papenctsa k) 1t 3) pepubl Aast ie-
KOTOPIX MHOXECTB, B yacTiocti, ecan P= Q =R.
Pasencrtna B) i I) Geccnmuicacnubl, NOCKOALKY 0603-
nauenns 2P n P* ne pBOMHIIICE.

1.70. AN\ B = {—5, —4, =3, —2, —1, 0,
1, 2} A (i

2, 11, 12, 13, 14, 15},

1.71. P\ Q— :Ho#ecTBO HEUCTHHX JBY3nav-
HLIX uHCe.I.

“1.72. 1) Pnc. 120.

1.74. 3anucn a), G), ) Bepun, 3anuch B), ),
€) HeBepHLL.

1.75. B) MuoxxecTBo A cOCTOHT H3 BCex lie-
JNBIX Ulced, KOTOphiC NpH fAeAciitH HA 4 a10T B OC-
Tarrie pan 0, wan 2, nan 3.

1.76. 8) Honoanenne K MHOXCCTBY NpsiMoy-
ro.1bHLIX TPEYTOJALHNKOB B MIOXCCTBC BCeX Tpey-
roIbLHHKOB COACPXKHT BCE TPEYroNbHlKN, He ABJs-
IOULHECST [IPSIMOYrOJbLHLIMIE,

1.78. 1) Muoxkecrso A’ u3oGpaxeno 06,acTblo, 3aWTPHXOBAHNON BepTi-
KaabupiMe Jutisamir. Muoxectso B’ n3o6paxeno 064acTbio, 3aWTpHXOBaHHOM
TOPH3OHTANLHLIMI AHuHAME. Muoxectsy A’ |J B’ npunagaexar sce Touki ofna-
cTi, naobpaxaoweii muoxecTso [/, Kpome Touek 00JNacTH, H3oGpaxaiouteil
muoxkecrso 4 (1 B. Puc. 121,

1.80. 8) Mnoxecroy A U B npuuaanckar sce HATYpaJablible 4HCJAA BHAA
x=2nunan x=5n,n ¢ N,7. e. A |y B={2, 4, 6, 8, 10, 12, 14, 15, 16, 18, 20, ... }.
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W7 7.
g X

1 40 4
Fi ﬁz J
Puc. 122

NSl

Puc, 123

(s 2 8
(=9

Puc. 124

(A\B)uc
Pic. 126 a

Muoxecrsy AN B npunagnexar bce HaTy-
pajbHbLIe YHCAQ, KOTOpbe LeaATCa OAHOBpe-
Menno na 2 M ma 5, T. e

AN B= {x] x=10n, n € N}.
1.81. 6) Puc. 122.

1 5
PUQ=rP={sl—35 <s<3h

f— 40
PNQ=0=(x VT <x < ).

1.83. 1) 1. B kauectne yumusepcanbHoro
MHOMKOCTBA JUIS1 JAHULIN NHOXCCTB MOXHO
B3ATb MHOKECTBO ucex HATYPanbHLIX uices,
T.ee U=N;2 Bc A, 3 /1[']13=B,
4. AN B= {xlx € N, x — neuernoe co-
cTaBiioce 'mcno} 5. AUB = A 6 Puc. 123.
7.1y B\4A=0,

1. 85 06) Tax xax Cc P (BCHKHII npsa-
MOYTOALHBI TPEYTONbHIK He SBJAACTCA paB-
HOCTOPOHNIIN), TO XAPAKTEPHCTIINECKOE CBOil-
¢TBO 3aeMentos Muoxkectsa A N B8 ) C Ta-
KoBo: «GLiTh pannolefipenublM NpPSANMOYFoJb-
HBIM TPeyroabHHKOMY,

187 a) An(AUB)— A 6 (PNAN
n@Q'np =

1.89. "0 crynem*on le H3YUAIOT HH OHO-
IO $I3LIKA;} TONLKO AUTAHIICKHIL I3EIK N3yUaloT
28 — (3 + 5 7) = 13, ToNbKO HEMELKHi{—
30 — €] 4+ 5 + 2) = 20 ToAbKO  (ppan-
uysckuit — 42 — (7 + 3 + 2) = 30, 63 cty-
JleHTa H3y4aloT TONLKO OAHH S3LIK. Pic. 124,

1.90. 222.

1.91.0) Myerp x € A. Ecanr npu stom
x €B,Tox € AN Bjecan e x ¢ B, To x€
€ AN B. Mo onpenenennio oGuefnHenns
Mmuoxkectn, ¥ € (AN B) U (A N B). O6par-
Ho, nycto x € (A N\ B) U (4 N B); Tak kak
HANBc A, nAN Bc A,to(A N B)Y
U (AN B)c A unotomy x € A

Taxiwm oGpaao“ BCAKHIl 3JeMEeHT MHO-
Heersa A ABASCTCH 3JeMeHTOM MHOKECTBA
AN B UAnN B). H uaoﬁopOT 3HaunT,
A-—(/I\B) UAAn

PaperctBo G) MOMKHO OKA3aTh © Mpi MOMOILH nlmrpaml Sitnepa—Benna

(cMm. pmc. 125).

a) Iyeto x € (A U €C) \ B. Torpa, no onpefesnchnio pasHocTH MHOXKECTSB,
x €4 U Cux¢ B Otciona, no onpefencniio oGbeAN HEINS MHOKECTB, HMEEM]

x € Awan x €C. Ecu x € A, To, nocxonbky x ¢ B, nmeenm, utox € AN By,
caeaoBatenbio, ¥ € (A \ B) Y C. Ecan x € C, T0, no onpefesieHnio oGbenile-

HHA MHOKecTB, x € (A N\ B) U C.

Takgum o6pason, Mul IOKA3an, 4To Besiki il anement mnoxectsa (A J €) \\ B
fIBJAAETCA SJCMCHTOM MHOMXecCTBa (A N\ B) U C; suauur,

(ANB) U Co(AY O\ B
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Haunoe cooTnowenite nerko cJae-
AyeT N3 paccMmMOTpeHusa Anarpams ii-
Jgepa — Benuna ana annbix MHOMXKECTB
A, BuC. Puc. 126, a, 6

1.92. B) [lonwbayscoh csoiicrsamn
ollepalutii najg MpoxecTBaMmH, npeoG-
PA3yeM JICBYIO 4acTb AAHHOIO paBeH-
cTBa: -
UuBuo' =An@duyoy — Piic. 126 6
Ha OCHOBAHKH CBOIiCTBA 3 onepaunn
lonmosuHenHst K Muoxectsy (cum. § 4,
Teopnsl);

(ANB Y COY=((A NBUMANCY— T 4« I N
HA  OCHOBAHHH  JAHCTPHOYTHBHOTO e AN THA A AHaRH
32KOHA  DepeceveHHsT  OTHOCHTENDLIO 3;: :
oncnnuemm. { : EEO saygds
anBuy@ney =@ns’n  \EHITETE ¢ B
N (AN C) —ua ocuobaunn cpBoli- Y ; i
CTBd 4 oNepauni AoNOJHEHHA K Milo- 2 0)
wecTsy (em. § 4, TeOpHs). )

Caenouatentio, A yBuyc= Puc. 127

=(ANB NANC-C. )’Genu'rbcn
B HCTHIHOCTH 3TOr0 PABEHCTBA MOX-
10, H306pasibp ero JeByo H [papyio

vacti npi nosown Auarpamm Jiine- A ARG A,_fez\.,m 4
pa — Beuna. 3rn  anarpamsul H3o- fr " et
Gpaxensl ua pueynxe 127, E j EH HH
[ a) Muoxectso A" n3oGpaxaer 06- ;L, LJ i =i \Ej;:
AacTb, 3AUTPHXOBAKUAS BEPTHKANDL- — \HHHRT
HbiMH Al Mnoxecrso (8 |JCY ~~~C 3
nw3o0pakaeT o6sacTb, 3aWTPIXOBANNAS a) b)
rOPHIOHTANLHLIMIT JIHITSIMIL

O6aactu, rae HyeeTca Xots 0Ll OiH Puc. 128

THN urrpuxomul, n30Gpaxcaer  mHo-
xectso A’ | (B

6) Muoxecrso (A ﬂ B)’ nsoGpazaet 06AaCTh, 3AMWTPHXOBANNAST BEPTHKAND-
nuini annsisi. Muoxeerso (A [} C)' usoGpaxkaer 06JacTb, 3aWTPHXOBANNAN
FOPH3OHTAJLHLIMH  JIHHHSIMIL

OGnacrb. rae nveioTcst o06a THMa MTPHXOBKH, H300paxXaeT MHOMECTBO
(ANB8 nnao.

Cpamumaﬂ nonyucunue oGJjtacTi, npuxolim k susony, uto A | (B |J €)' =

=(N8 nnco.

1.93. n) M3oGpasin seByto 1 npasyio UacTH RalHOTO PAREHCTBA APH NOMOLH
auarpams ditnepa — Beuna n na pucynxe 128.

a) Muomectso A a B — (AN B) U (B A) usobGpa:kuer o6aacTb, 8a-
INTPHXOBAHHAST  BEPTHKAALHLIMH  JnnHamy.  Munoxecetso (A a B) &4 C=
={((A aBN\0 U (CN\ (A a B) wusobpaxaer o6aacTb, 3aWTPHXOBIHHAA
FOPH3OHTANbHBIMH JIIHI M.

dra obsacTb sBAsieTCs o0LeMMHCHICM uacTH /A, na KOTOPYIO lle HajneraioT
u B, w C, vacti B, na xotopyio ue nanerawor uu A, uit C, n vactn C, ua Koro-
pyto ne naseraiot i A, un B. Takoii xe 06aacTbio usoOpam-m’rcn Aa(BacQ)
(cM. pHe. 128 0), rae BepTHKAALULIME  JHHISMH  33WTPHXOBANO MUHOKEETBO
B a )C.( a l"0|1')ll30|l'l'él.,1bllbl\lll A( a (B a )C

3) (BXA) b ( A)-{B\A)\< NATUCN AN (BN D] =
—[(B\A)\CJ UlCeX\ A\ B8]

(AUB)A(AUC)—[(AUB)\A €] (4 C AN Bl =
=[(B\A)\C)]U[(C\/1)\] A v U O

1.94. 1) Tak xagk A < B, 1o ﬂ =A={t x €2 <l} Ay B=
=B= {x|x €2 x <2 AN\ DB BN\ A= (1) 4 {1}.
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1.95. a) Tak kak A B u A == B, To o6aacTs, nsoGpa-
swaouasn A, naxoanrtcst vryTpH oGnacTi, naoGpaxawomeit B,
Anajgornuio, oGnacte, H3obpamaomas B3, cotepxnres B obuac-

cl m nsoGpamawoueiit C. B cunsi ¢ s1uv  noayuaen  eanucrsen-
nyio anarpammy  Siiiepa—Benna, cosmecTiMyio € ycaopien

{pnc. 129)

8) Muoxkectsa A 1 B pacnosoxennl TaK ke, KAK 0 B 3ajaue
a). MuoiecTno C MOKeT pacnoaaratues pon3noILHLIM 00D a30M,

Puc. 1929 Jimb GLl OHO NIMeflo HemyCToe nepeceueHite ¢ MifoikecTnon B.
[Moayuaesm | sapiantos orueros, n3oGpaxennnx ua picynxe 130.
Eutnersennnie gnarpasuel B eayuasx a), 6) ).

1.97. B kpajpaie: sce CTOPOHBl, Bee YIAW H ANATONAIN KOHTPYSHTHLI,
Bee yraul apssinie. Ot SICJISETCS MIIOFOYFOMLIIKONM, YCTIPeXYIOILHITKOM, napa-
JNEAOFPAMMOM, NPSAMOYLOALUNEOM, pomGoy. B mofoit kpaipat om0 Bnucato
OKPYAHOCTb. BOKPYF MoGoro KBALAPATA MOKHO ONHCATL OKPYHRHOCTDL.

1.100. Fle saasiotcsi. B pannocToponHes TPEYrofnbHIKE YTV KOHTPYSUTHDL.

1.108. 1) Tpeyroauunk; 2) ;urametp; 3) nuametp; 4) pasnoGeapenuuiii Tpe-
yroasnik; 5) pasuoGeapeinnutii Tpeyroauuix; 6) napanacannue npamue (ne
COBNAAAIONLIG); 7) nepecekalontiecs npsimbie; 8) ananerp; 9) xacatenbuast K oK-
pyxuoctn; 10) kuvaapat, 1)) ksaapat; 12) cmexume yrao; 13) napansenbuwe
npsabie. 4

1.109. 1) Jlyu ecri, 4acTL npsismoii, orpannuennan ¢ ool cTopoinwt; 2) ot-
PEAKOM HAALIBACTCH HACTL NPSANOM, OFPANNNCHIAS C ABYX CTOPOH; 3) oTpe3kom
HA3KBACTCS MHOKCCTBO TOUCK, CYMMA paccTosiunil Koroputx ov ronex A u 3 pasua
paccTosuio Me:KAY Toukamy A u B, 4) cexyueil nasuBaeTcs npamMas, npoxojs-
wasn depea gaxne-niGy b IBC TOUKK OKPYIKHOCTI; B) KBaapaToy naswnactes npsi-
MOYTOALHIK, HHATONAAN KOTOPOro B3aHMHO nepretdnkyasipub; 6) pouGom —
RapaeIorpass, CTOPONbLl KOTOPOro KOUrPYINTHLL, 7) OKPY<HOCTLIO [a3bBacT-
csl (PUrypa, BCC TOUKH KOTOPOil O,IHIAKOBO YAAJenLl OT OAHOIl H Toil JKe ToUKN
I NeXaT ¢ neil B oAnoll naockecTi; 8) npsMan NAOCKOCTH HA3LIBACTCS KacaTedb-
HOMt K OKPYM(IIOCTH, ecalt oHa HMeeT ¢ Hell oAy obulyto Touky; 9) anaronadvio
MHOFOYTOIbHIKA HA3KIBACTCS OTPE3OK, COoeAHHIOUE ABe BeplniLl MHOrO-
YrosbHIKa, HE MPHHALACHKAUIC 0AHOIN CTOopoHC.

1,111, 1) [dsa oTpe3ka Ha3LIBAIOTCAH CONIMCPHMBLIMH, €CJII OHIL HMEIOT 06-
My Mepy; 2) INaMeTpoM KPYra HasbiBAeTCH XOPJAd, MPOXOASIULAf Hepe3 UEeHT;
3) napanacyorpaMmMon Ha3buiRACTCA NCTBIPCXYFOILINK, Y KOTOPOTro NPOTHBONOJOK-
Hbl€ CTOPOHB nonapHo NapajuicibyLi; ‘1) ABC MJIOCKOCTII napaajenbubl, ecli OHH
HEe nepeceKdOTCS 111 COBMNAAAIOT, 5) ABa yraa, deusbuine pasBepuyTtoro, BepTHKaNbL-
1bl, €CJIk CTOPOHLI OJHOCO 13 HUX IBJNIOTCS NPOAOTACHHHME CTODOH Apyroro;
6) ABa yrJaa, MClbLUIHC DA3BRepPHYTOro, HA3LIBAIOTCH CMEIXKULINMI, €C/l OHM IMelOT
ofuLylo CTOpoHy, a ABe JpYyriie apJjsioTCs IPOTHBONOAOKULING JyuaMi; 7) ABa

OO D@
OCEG®®
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5 ¢
£ l | F
| I |
K L
]

Piue. 131 Puc. 132 Pirc. 133

YILAa HASLBAIOTCS CMEKHLIMII, €CJI OHIL HIMEIOT OGILYI0 CTOPONY 1 X CYMMa paBHa
1807 8) cy. onpecnenne 6,

1.112. a) Hesepuo, Tak xak npsimele 6eckoteunst; 6) Hesepuo, Tak Kax isa
KOHTPY3HTHLIX YFJIa MOMHO PACMOJOKHTL TAK, 4TO OAHI COCTABJseT YacTb Apy-
roro (puc. 131); B) uesepuo, (cM. puie. 132); r) HesepHO, TAK KAK AJHHLI CTOPOH
NPAMOYFOJNLHIHKA MOTYT He ObiTb HATYPANbLULIMH MICJAAMH, A) HEBEPHO, TakK
KaK, nanpusep, [LI0MaAbL npsivoyroabuuka EFLK (na puc. 133) menbwe njo-
uait npavoyrosbuika ABCD, xoTs npsaMoyroaubuink EFLK ne KonrpysureH
HiKaKoit vacTH npsimoyronbuika ABCD.

1.114. He sanasetcs.

1.115. Ha, sanasetcs.

1.116. Ha, ssasercs.

1.117. He pasiocuaplibl.

1.119. 1) HekoTopwe npsaMoyrombible TPeyrodbHIKH ABJASKIOTCS PaBHO-
Geapenuuimi. Hekotopnie pasnoGespeHuble TPeyroNbHHKIl ABAAIOTCH NpPsIMO-
yrodbusiyn. 4) Kaxawii xsaapat — npasoyroavunk. Hekotopuie npssoyronb-
HHKH — KBajpartul.

1.120. TMounaTus paBuoOYroabHOro HeTLIPEXYrosbHHKA H pomGa nHe pasio-
CIVILIEL, A TMOHATHS PABHOYTOJbLIOro YCTHIPEXYTONLHIKA H OPAMOYTOAbLIHKA pas-
HOCHALHBI.

1.121, 1) Oa, sasasorca; 2) ue sB.1a10TCH; 3) He SIBARIOTCH, NOCKOILKY 006a
NOWSTISI COBNAAAIOT 10 00DbeMy.

1.122, Teomerpuueckan ¢urypa, naockas (urypa, naockuit msoroyrosb-
HHK, BLIIYKJbIE MUOFOYFOJMLHNK, BLINYKALUT UCTBIPEXYTOJbHIK, NAapasnsesno-
TpaMM, TPRMOYIONLHIK, KBAaXparT.

1.125. 1) Bce papuocTopounie TpeyronbHIKIL ABASIOTCS paBnoleapennbiMH;
3) HMKAKOe HHCAO, ACCHTHUIAAN 3ANHCHL KOTOpOro 3akamunpaercs wndpoit 0, He
SIBJAACTCS NPOCTLIM.

1.128. 1) IKaacenduxaunst nesepua, TIpusuaxke «GuTb PABHOCTOPOHHHAY M
«ORTb pannHoGeapeHunyy dHumue; 2) Kaacenpukauns vepua; 3) kaacCHPukamns
leBEPNa, TaK KAK MHOKECTBO poMOOB MEepPeCceKaeTes! ¢ MI0KECTBOM NPSIMOYTob-
unkos; 4), 5), 6), 7), 8), 9) waaccudrauns Hesepua; 10) knaccikanna sepua.

1.135. 1) Ecan B 3azaue ectb caosa «Goavlue ua» H HAAO HAiTH Goabllee
HICJ0, TO 32)(AUa pCUraCTCsI HCICTBHECM CJIOAKEHH .

Faasa Il
1
2.2. r) —5 > —7, 3T0 HCTHHHOE BLICKA3LIBAIHE; €) X > rx 37O He BLICKa3bi-

BanHe, 4 npeaHKaT.

2,3. a)
0.6 — 0,25
—— =3-—2,b.
NS
8 40

2.5. 6) «nAU» HEe ABJACTCH PA3ACAHTESALNLIM, TAK KAK MOMKET CAYUHTbCH,
YTO HAPAAACNOTPAMM ABASCTCS OHOBPCMEHIIO il NPAMOYLOJALHIKONM, H POMOOM;
r) 3;echb €OI03 .«HAN> Pa3ACANTCNbHDLL

2.6. B) NO0:KNO; A) JOXKHO; 3) HCTHIHO.

2.7. 6) Cocrtapitoe BbICKA3bIBAHIC; 13 ABYX HPOCTMX: «uucao 13 — mpo-
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Puc. 134 Puc. 135

croe», «13 we geantcs wa 2»; )x) COCTaBliOe BbICKa3biBaAHNE; H3 OBYX NpPOCTHIX!
auncao 4% genntes na 2», «unciao 4* yeTnoe».

2.8. B) OTpuuauue olilH B MOJIe BOMH; HCTHHHO CaMO BLICKA3LIBAHNE,; A) OT-
pimanue: 3 natoc 6 ne paBuo 9; HCTHHHO CamMO BLICKA3LIBaHHE; H) OTpHLAHHE: CY-
ULeCTBY IOT TakKie 3HaUCHHS X, 4TOo X — 2 5% 5. HMeTnuno orpuuanne.

2.15. a) Kamupit pomG siBasierca mapagseaorpammonm; 0) ecaw ¢urypa —
pomMG, TO OHA — napaJjesorpamMm.

2.16. a) Cywecrsyer pomG, He sBASIOWIICH KBAIPATOM.

2.19. a) ur); 6) — ).

2.20. a) Yervipexyroavunk ABCD sBasercst HAH NPAMOYTrOJIbRHKOM HJIH
ponmGonm.

2.21. 8) B = C.

2.22. 6) A:2 <3, B13 <5 A A B — ncruuno; e) A: uncno 157 opo-
croe, B: uncno 157 cocrapuoe, A4 v B — uctuuno; u) A: 0 > 12, B: 0 = 12,
A v B — noxuo.

2.25. 6) pas A(x) T= {2}, amma B(x) T={l,2 3,45, 6}

2.32. Hctinunt G), B), e). Jloxuul a), r), A); ecan x H y — HaTypajabhble
YHCJIA, TO HCTHHHLI B), €).

233 a) na; 6) na, s) uer; r) ja; A) HeT; €) Her,

2.34. 8) Ceroanst naeT AONKAbL HAN CHEr; AN CETOLus He HACT JIOXAb IJH
He HJET cuer; e) puepa GLIIO NACMYPHO, @ CerojiHs ACHO NJAH HAET AOXAb.

2.35. ) Ecuau cerojust ve cBeTHT cOJHIle HAN CBIPO, TO 51 He NOERy 38 FOPOA.
Ecan 51 noejly 3a ropos, TO cerofist CBETHT COJIIE HIH HE CLIPO.

2.36. ¢) T= (1,2,4,7,8,11, 13, 14, 16, 17, 19};

m) T= {2,3,4,6,8,9, 10, 12, 14, 15, 16, 18, 20};
T T= {24,5,6,8,10, 12, 14, 15, 16, 18, 20}.

2.38. B) (puc. 134 o) e) (puc 134 o).

2.40. a) X(A) = B (x). Ecanm auraronasn 4eTelpexyronbHHKAa X B3aHMHO
nepnelmmcynspubl TO OHH KOHFpy3HTHbI; G) (puc. 135).

2.41. n) Besxas ¢urypa, nmveiouwas och CHMMETPHIl, siBAfCTCS POMOOM;
X) BCsikas purypa, ne ssasiowascs poMGOM, He SIBJSCTCA H Mapanneorpam-
moM.  OGa BbicKasbIBaHis JOKIILL

2.42, B), T), e) HCTHHULL

2.43. a), B), A) HCTHHHLI

2.44. G) (VABCD) (AB || CD A AD | BC) = 30 (JAC] = | AO %
-+ 10C)) A (| BDI = | BO| 4- |OD)) A |/10| = | ach_n (1B0| = | ODI):
B) Vx\‘l‘y (x) =& —y>0) 3 Va0 30 (ab=1).
A l B ‘ A= A Av B | (A=B)e>(Av B)
u " u A n u
u a A A 1 u
A u 7] n i1 n
A - A u nu u u
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n)

A B A=28 (A=B)=>A (A=>B)=A)=A
u u nu 13
1 A 1] 2]
u i a
1 a u 1
2.46. a = =
) [T a | A | B | AvsB
0 A u {3
a R /]
A ) 1) 13
2 u A {1
X)
A | s | ¢ | € | avs AVB=T
u u u 1 u A
u A u 2 {3 ¥
A u u aq u A
A 1 u 1 A u
u u a3 u u n
u a A u u u
P ] u A u {3 u
A a A {3 A u
H)
A | a | 3 | TAB ANAAB | An@AB
143 A u A A u
u a A A a u
A u un u A u
A u a 4 a u

2.49. a) Hctneno; 6), B), r), aoxno.

2.51. a) Kaxpanm JKeHWMua sBASETCs MaTepblo HEKOTOPOro uesioBeka
(noxuo); F) cyuiecTByeT MCHIMHMHA — MATL BceX JoAcit (J0XK0); J) Heseplo,
YTO MOGAs KeUUWHHA — MATb BCex Jqtofleit (SICTINHO),

2.52. a) (Vx) Qy) X () A P (x, );

B (V) (32) P (y, x) = 5 (y, 2);
e) (3x) (Vy) (32) P (y, ) = b5 (y, 2).

2.53. 6) Mctunno; r) soixmuo.

2.564. a) Jan pcakoil nN0OCKOCTH CywlecToyeT JMCiKamAaa B Heil npsamas.

2.55. B) (Va) (Vb)) (V) [R (¢, @) A R (b, @)l => P (a, b).
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2.56. a) Bcaxoe Aensweccs Ha 2 YHCAO HeTHoe.

2.57. B) CywecTnyer pauyonajsbHoe H He HaTypajabHOE HHLJO.

2.58. 1) (3n) n: 71

2.59. B) Brickaswvianue wcrinuoe. IlpeamGyaa: A u B — yraw. VYenosue:
yraw A n B seprukanvuse. Caegcrnue: yrast A n B xourpysutune. O6patnoe:
ecan yrasl A u B kourpysutusie, To OHH BepTHKaNLuBE (A0 HO). [IpoTiBONO.10M%:-
Hoe: ecan yram A u B uenepTnKasbubie, TO Ol HEKOHFPYIHTHLIC (J1OK1O).
OGpaTHOe NPOTHBOMONOKHOMY: ecan yraw A n B ueKourpysuruuie, To OHH ne
BepTHKaJNbHbBE (HCTHHHO). OTpiuanie: cymecTBYIOT BEPTIHKAJILIILE, HO e KOHIPY-
IHTHLIE YIabl (NIOXKHO).

2.60. a) Ycnonie: B TpPeyronbHHKe YrAb KOHFPYSHTHLL. 3akJjioueHue:
G TPCYTOJLHIIKE COOTBETCTBYIOMNC CTOPOHLI KOHFPY3HTHLL

Ecait B TpeyronbHiKe KOHFPYSNTHB! YIVILI, TO KOHFPYSHTHLI il COOTBETCTBYIO-
e UM CTOPOHbL.

r) Ycaosue: A, B, C — yrau tpeyroasunka, 3akmouemite: £ A + £ B -
+ £ C=2d. Ecan A, B u C — yrao TPeyrogbuiiKa, TO CyMMAa HX BeJHUIH
paBna 2d.

2.61. B) [pe npsmble, nepueHAHKyAsIpHEIC oXHOit H TOll Ke npaMmoil, na-
pajjiennlint; K) B Mapaanenorpamme € KOHFPYSHTHLIMH CTOpOHAMH MATQHANN
B3aKMHO NepOeHAHKYJIAPHLL

2.62. Her, ne Bepna. OGpatnas Teopema nepha.

2.63. IOnas Toro 4ToGbl mpsaMmble JNeAKaal B 01HON NAOCKOCTH, AOCTATOWHO,
uToObl onin nepecexkaance. Metnuua o6patuas Teopewma.

2.66. G) u B) PaBHOCHJbHbL

2.68. PabHOCHABHEL

2.70. a) Hctinuno; 6) scTiHiHHO.

2.71. Ecawn a) uctungo, TO HeTHUL 6), T), K), JOKHU B), 1), ¢), 3). Ecan
6) HCTHHIO, TO 000 BCEX BLICKA3LIBAHUAX HHYEI'O CKA3ATh Heab3s. Ecan p) ucriuuo,
TO HCTHHHM A1), €), 3), JOKHU 3), T), K), O O) HHUCIO CKA3aTL HeJb3st.

2.73. a), ¢) ncTHHHLL; a) W T) oGpartuLl; a) 11 G), a TaAe I) 11 €) B3aKHMIO NPOo-
THBONONOXKHL; a) H e}, a Takke 0) i 1), 8) i A) o6paTnuie NPOTHROMOJOKHLIN. __

2.80. A joctaTounblil npli3nak aas B.

2.82. Byazer.

2.84. Her, ne Gyger.

2.89. a) Bo ncsikom napanJejiorpasye npoTHBOMOJOMKHBIE CTOPOHL KOHF Y-
9HTHB. Ecan B ueTHIpexyrosibHitke NpPOTHBONONOKHLIE CTOPOHLI KOHLPY3NUTHbL,
TO OH ABJSETCA MAPANJIENOrPAMMOM; I) eChAl HATypajdhHoe MHCAO AeANTCH Ha 9,
To cymma widp ero fecatiunoii sanncu geantcs ua 9. Ecan cymma undp gecsrnd-
HOIt 3anmNCH 4lICAa AeAHTCS HA 9, TO H CaMO 4HCJO jleanTes Ha 9.

2.90. a) HeoGxomimo, HO He JOCTAaTO4HO; I) HEOGXOIHMO H JOCTATOMIIO.

2,91. 6) Hctuuito; r) Ja0x10.

2,92, 6) Hoctatouno; K) HeoGXOAMMO 1 AOCTATOUHNO.

Faasa IlI-
1 . 140
3.1. a) -—-T_—; 6) 0,026; 8) 9; ) 11,25; 1) 6; e) 1,4; k) 100; 3) 12,56; 1) — —2—85-;
5
107

175

3.2. a) 17- 18' 12' 1; 6.25; 12

.2. o7 6)29, B) 7 r) I; n) 625 x) 12

3.3. 3maueuns He NMeeT BLIpameuue a).

3.4. 6) Ipn x = —5; ¢) npu x < 1,5.

3.5. B) a > —3.

3.6, ) —0 <x < o0;e) —o0 <x < —F; -5 <xv<oo; 1) ¥ =3

3.7. a) x 7= y (x n y — noGule uepasiivie uHcaa); ¢) £y = 0 (x n ¥ — uselor
0IHHAKOBbLIC 3HAKH).

3.9. G) He cyuectByer.
3.15. p), 8), M) «», OoCTaAbLHLE — «u», *
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3.17, a) «1», B), T) «u»,

3.18. 136 <! < 137.

3.21, 1) euv; e) «av,

3.23. a) MMpu x = 4; 6) npn x == 3; 8) npn x 5= 0, 1, —1.

3.24. a) PaseucTBo He ABAACTCA TOMKAECTBOM H MHOMECTBC HEOTPHIATEND-
HLIX uices.

3.25, Pasenctpo ssaseTcs Toxiectson npit v = 0 npu X = —4 0HO J0KHO,

3.26. a) T—{ } 6 T= {1 -—-E}‘,U)T= () T={}, 0 T=0.

3.27, B) PabnuoCHABHBLI HA MHOXCCTBEC BCCX ,ICHCTBHTEALILIX YHCEM.

3.28. G) Papnocujbubl na Muoxecrse {x|x oz —3}

3.29, a) Ilpu m =1

3.31. {—2; +2}).

3.32, a) Mpn 0 > ~—2; 6) npn ¢ = =2; B) npn1 6 < —2.

3.33, a) x = a — |, ccan a == 1; Gecuicnenuoe MHOXECTBO pCHICHH NpH
a=1; 6) x =0, ccan a 5 4= I; Gecuncacuiuoe MHOXKCCTBO peleniiii npu a ==

=41; ox= 1 ecan  a 5= 1) Gecuncijiennoe MHOXKECTBO pelcHul,

ccan a = 1, b = ~—1; uer pewennit, ecan a =1, b = —1.
15

335 0) T= £} T=(hnT=0E)T=00T ={1 _—8],

) T= {-—-2; —;:-}, w) T = {4 —2).

3.36, a) T=; 6) T=N; v) T
) T= {=1,1} 99 T=(1}y ) T =

= {0; 6} 1) T=( 3%

3.47. 105 gerancit.

3.48. 30 kmfu; 36 wat/u,

3.49. 3 hM/‘(' 4 r\u/u

3.50. 5 pueit; 7 pmeit.

3.51. 2 xmf4; 3 Kmfu.

3.52. 21 K.

3.53. 20 xocTiomoB; 24 KOCTIOMA.

3.54. 60 xst/a; 50 Kmfu.

3.55. 40 ratfu; 50 rarfu.

3.56. 20 «; 32 «u.

3.57. 8 nueit; 12 xueii

3.58. 47 TypucTos.

3.59. 12 kpeankoB u 23 dasana.

3.60. Uepe3s 75 npbxKoB.

3.63. 28 yucHIKOB,

3.64. 54 cytok un 1 acub; 67 nokreit.

3.66. 22 py6. 68 kon.

3.68., 49 000 pyG.; 7 cuinoseii.

3.69. 2000 py6.

3.70. .10 suen.

3.71, (Puc. 136). LU o
3.73. a) x > —4;, 06) 1 < x <3, ¥ > 3. -45 d) X
3.74. a), r) «av; G), B), N) «u». !
3.76. G) PabnocHabubl 1Ha MHOXKCCTBE HHCEa X>

=2, ) T={l); o T=
{(— 4}, K) T{—} {-e—)- 3% (Jl }1‘—

> 0; r) parHOCHABHB HA MHOXKeCTBE BCeX fAeiicTBl. —§ d) g X
TCALHLIX YlCeJ. I

3.77. a), B) PABHOCHJDbHL HA NHOXKECTBE ACICTBN- _75 32 X
TeJNLHBLIX Yicesa; G) paBHOCIJILHBI HA MHOMECTBC HATy. ) ’

PaNbHBIX WHCEJ; PABHOCHJIbILY, el & 4 4, 4) paBHOCIVIL-
HBl Ha Muomectse {x|x > 3} Puc. 136

189



3.78. a) x<2,25; 6) x<0,1; B) x<6,36; r) x >2.

8.79 — NONOKHTEAbHA NPH X > 3, OTpHUATENbLHA npH X < 3 ——

S 3—x x-3
Bceria NnoJIOKHTCALHA.

2a
3.80. a) x> — 1 T ecan a > I

2a -|- 1
x < — cat a< Iy
a—1
moGoe x, ecan a=1;
10
0) x> ———————, cca (m=%=0) \/ (n==0); ner pewenun, ceay m =n = 0;
4 (m* -+ n?)
e) x> 3 ecana>3 x< S ecal a < 3, HeT pedicnna, ecan a=3;
a— a—
ab—3 ab—3
K) x> 2 ecat a> 0 ¥ < -—-‘;—, eccay a < U npn a==0 ucpaBeHCTBO HC

4MeeT CMBLICAd
381l a) x> 1;8) 0 <x <7, ) x >3 K —oo <x < oo,

3
3.83. a)x>4;6)x<5;u)x<2Vx>4:r)"'<x€|-
3.84. a)x>0\/ r < —=1; 6) =3 x <5 r)x?2V\: —2;
ND2<e<B,e)x28Vx<—I0; %) x >4V < —4
|{)—-15<x<3.
1
3.85. a) x > 2V« < —4; 6)0<x<3: 1) 2<x<< =2,

386, 3) x <=2V =2Kx<2Vxr>3ho)—0 (x <oy < —2y
VIKx<2vxezb8 0 —V7 €«x<—2v=2<x< VT,
Kr<lviIi<x<2ve>3

38 m>1vm< =2

8

3.88. a > —va < —2.
o

3.88. n >% v n <O

17
3.90. —§<a < 0.
3.91. a > 3.
1
3.92, a) ——— <x <20 —oo <x < o00; B) —o0 < x <00}

palvx> 4n)\<—Vr>—

Cnasa IV

4.2. B 3anscny pauuoro uncaa 6 wngpp, cpean nux 3 pasanunvie. Juuna pau-
Horo kopicxka pasua 6. Bropas ero kommomewTa pasua 7, uerncpras —8.

[7 7 7 8 8 8}

S\ T T T TS
4.7. P X K= {<Il, m>, <l,n>, <2, m>, <2,n>, <3, m>,
<3,n>}
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KX P= {<m 1> <n 1> <m, 2> <n,2>, <m,3>,

<n, 3>}

4.8. 50, 51, 56, co 61, 66, 20, 21, 26.

49.8 AX B=28 X A=,

4.10. (A X B) X C= {<<0,1>, 2>, <<0,1>,3>, <<1,1,>, 2>,
<<1, 1>, 3>}
A X (B x C) = {0, <I,2>>, <0, <l,3>>, <1, <1,2>>,

<1, <t, 3>>}.

4.13. Ba, Ba, ra, ma, 6o, po, ro, no, Gy, By, ru, au. AG, as, ar, ag, 00, os,
or, oA, HG, H3, Hr, HA.

4,15, a) [lekapToBbIM fIPOH3BEJICHHEM OKPYIKHOCTH 11 [pPAMOI sBJASETCA
UHAHHAPHUCCKAS NOBCPXHOCTL, oO6pasopaHias CJacayloulns o6pa3om: 4epes
KaKAYI0 TOUKY OKPYMKHOCTH MNPOBOAAT MPAMYIO, NEPICHIHKYAAPHYIO X NJo-
CKOCTH Kpyra; 1) AeKapTOBBIM NPOU3BEACHHEM OTPE3Ka H APSMOI SB/ASETCT NOJAOCA,
oGpa3opannas chaelyloutin o6pasoM: uepe3 KaxAylo TOYKY OTpPe3Ka MPOBOART
l'lpﬂ\iylo, nepnesAHKyJAAPHYIO 3TOMY OTPe3Ky.

4, 6. r) Ilyctsb MiOKecTBa A, B u C rtaxosut, uto n (A) = 2, n (B) = 3,
n(C) =5 Toraa (2 - 3) - 5 — uncno KopTemeu uaa ((a, b), ¢), npunane-
wautix mpoxectsy (A X B) X C, a 2 - (3 - 5) — uncno koprexeit supa {({a,
(b, ¢)), npuHagneKauNX npoxkecTsy A X (BX C). Ho rkoptexn ((a, b), ¢)
u (a, (b,c)) oTaAHUAIOTCA ANIUb PACCTAHOBKOI| YrAOBEIX CKOGOK, H noaTouy HXx
8 muoxectsax (A X B) X C u A X (B X C) noposuy, 7. e (2.3) 5=
= 2 . (3 - 5); i) nycTb muokectsa A, B n C takosw, yto n (A) = 8, n (B) = 3,
n (C) = Tu, xkpomesroro, 3< AudC= . Torua (8 — 3) 4+ 7cctb uHCHO
snementoe Muoxkectsa (A N\ B) Y C, a (8 - 7) — 3 — uncao asnementon Mio-
xecrsa (A | C) \\ B. Jlergo yGeantscas toM, uTo(A N B) | C= (4 |} C) \ B
npu ycaosnu, uto B A uw AN C= d. Cnenom’renbuo. OHIl COCTOSIT U3
ONHMX N Tex e daeMenToB, T. e. (§ — 3) - 7= (8 4-7) — 3.

4.19. D X K= ((4, '1) (4,5), (4, 6), (l /) (4, 8), (5, 4), (5, 5),
7 G) ((%)77) ((5 3)} (6,4, (6,8, (6,6), (6, 7), (6,8, (7, 4, (7,5),
¢ 320 M)HOlKCCTHO A = X X X u3oGpaxaerca KuagpaTtoMm, CTOPOHLI KOTO-
poro l‘la[)aJ'l'ICJ'lbllhl ocaM Koopuuunr

(=3, 4y ¢ & (23. —-]c A; (0,0) € A; (0, —3)¢ A; (5, 5) € A

4.21. ) Mpavasn, napannennnasn ocH OPAHNAT H OTCTONILASN OT Hee HA 2 efi-
HHILL! BIPABO; XK) Bee TOUKH (LIOCKOCTH € uem,mu Koopaunarami.

4.22. a) X = {4)Y—-{—10123
0) X= {x|lx €Z, -5 < 1}Y—(yl>'ez—2\>' 3h
B) X= {x]x €R, —2/\§2} Y= {'l)’CR —3<y< 5k
N X={xlxt ER,x <0}, Y= {sly €R, y>=0)

4.23. B) IIsa orpeaxa, fiapaaJiesibubliec OCH OpAWHAT, HpHYEA OIHH OTCTOHT
oT nee Ha 1 ejunnuy, a Apyroii — na ase.

4.24. A* =120
4.25. Pli = 12l
121110
4.26. C}, = ————— = 290.
’ 1.2.3

4.27. A}=8.7.6.5= 1680.
4.30. A3,

431, 12.9.10= ;?:so.

4.36. P_(9, 7.8 = 5o

4.58. A} = 34

4.44. 71“ 28,

4.48. C;5 - C}.
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7l

=wann =0

449. P(3, 2, 1, 1)

4.51. Ci}. Cch.

4.55. P, = 5! = 120 (o0veastHuThL BCe 4 GYKBL! ¢» B OMIIH 3HAK).

4.58. P (15,3) - P (20, 3).

4.61. C3 = 1330.

4.63. C = (<Kwentuiit, auct), <{Genmoe, naarwe), {Genaoe, Geamoasne), {uep-
Hasi, Boub), <ucpHas, vIAALY }.

4.68. a) C = {m, n, k} — o6nacTp oTupasjenyns 3alannoro COOTBETCTBIS,;
D = (10, 15, 20, 25, 30} — oGnacTLb OpHOLITHS 3TOrO COOTBCTCTBIIL;
6) {<mi, 10), <n, 10D, <n, 30D, <k, 10>, <k, 20>, <k, 25>}.

4.70. B) OGaacTpio oTnpaBaeniisl ABAETCS MHOXKECTBO Touek Zuamerpa AB,
a 06.1aCTbi0 NPHOBLITII — MHOXECTRO TOUCK AAHHON OKPYMKHOCTIL

4,72, (Puc. 137).

4.73. OGosuaunm uepes R rpadnk sagansoro coorsercinita. Toraa R =
= {<=3, 0>, <=2, D, {—1,2)}

4.76. a) 3anicn 2 ¢ A pepua, a samuch 2 —;—G A 1t—3 ¢ A nesepuuy; r) oG-

NACTLIO ONpeCNCH RAUHOTO COOTBETCTBHS sBasicTcs MHOKecTBO {x|x € Z,
—d4 < ¥ < 7}, a o6aactoio 3navennii — muoxectso {yly € Z, —1 < y < 4}

4.77. 0) Bce yxasanunie 4HCAQ NPUHALJICKAT MIOKECTBY 31AUCHII RAHHOFO
COOTBETCTBH I

4.78. 6) TIpoTuBOMOJOKIOE: «UHCAO @ HC ABAACTCSL KOpHEM YPAaBHEHHS b».
OGpatnoc: «ypanuenie b 1MEET KOpleM HIe0 a»; e) NPOTHBONOJ0MXHOE:! ¢3/ICMEHT @
e NpHuaAAeHnT Muokectny M». OGpaTioe: «MiOKeCTBO M COACPKNT TEMCHT a»;
K) NPOTHROMOACKNCE: «APAMAs @ lie mepnenankyasnpua npavoit b». OGpathoe:

«npsivag b nepucnainkyaspua npasoii a».
4.79. a) X = {1, 2,3), Y= {0,

5, 10, 20},
R= (1,0, <1, 55, <2, 05, <2, 105,
<3, 20>}; r) (pue. 138).

4.80. 6) R = {{—4, 0>, {—4, 1D,
<_41 2)1 <—3) 0)) <“"31 l>v <_31 2>'
(=2, 03, (=2, 15,{=2, 2), <—1, B,
(1, 1>, <=1,2), €0, 0> <015,
<0, 2>}.

4.81. Moxuo.

4.87. Coorsercrpiie X =y -} 3
BbINOJNHSIETCA JI151 TOWEK € KOOpPAliHa-
tamie: {2, —1), <3, 0> (punc. 139).

Y 4.88. CoorBeTcTBlic MCXKAY MHO-
KECTBAMN

X= {—4,-2,0,2,4}u Y = {—I,
—2, 0, 1, 2} 3azano npx nosmoutH Gop-
Myan X = 2y.

4.90. 6) Fpadux pannoro coor-
BCTCTBHS CCTh HYCTOC MHOXXCCTBO.

4.91. {5, 3, K7, 5, <7, 3,
<9, 3>, 49, 5>, K9, D, L1, 35,11,
5>, <11, 75, <11, 9>}

K A . - 2.92. g’uc. 140). )
1 et atutn 1B , .93. 3anncn a), B) sepuul
R AR A Vs 401 R= ({8 -8y (8,

""4>v <_‘8- _2>» <_8| 2>-

R 4>, (=6, =25, (6, 2), <=6, —6,

2) (=1, —4>, (—4, —2, {—1, 2}, {—4,
4>7 <_2) —2>7 <_2l 2)) <2v _2>: <2v

Puc. 138 2>) <4p —4, (4: _2>| <0, 0> <4v 2)’
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4, 4, <0, —8>, <0, —6)>, <0, —4>, <0, —2>, I’y
<0, 25, <o £HY; R = (—2, %}. R (—8) =

={—8, —4, —2,2, 4} R(0) = 6, —1, —2, | B
2,4};Rl<n—<—8,—404} R () = (6, 1T
4.96. a) -{b C} R (0) ={c} R (C)'“ —ll-l-@._i
Rl(@=T; R = {a}; R (0) = {a, b).
1.100. 6) {<4, 25, <4, 4>, <6, 33, <6, —3), <6, Puc. 139
6>, {6, —6), <2, 2>, €3, 3>, <3, —3>, <5, B>, {3, 3},
(=3, =3, <=8, 4, {8, 2>, {8, —8>, <6, 63,
{—6, 3>, (=6, —3>, {—6, —6>, <0, 4>, <0, 2>,
<0, 63, <0, 3, <0, 55, <06. =3, E50. _83>' (0é —6>,
<0, 0>} m) {2, O, K, 65, <3, >:< , >} 30 N i
4.102. a) <Tansn, Wean Muxaiinonna), {Tanus, \1
Encna Anapeenunad, <Oas, Hsan Mnuxaitonuu), ®
{Ouxns, Enena Aunpeesna).
6) Tpad ornowenns «6uTh Gparom» mocTpoen .
CNOUWIHBIMH ANHHAMI, a rpad oTHOWCHHA «OLITh Y 7 o2
MaTepbio» — WTPIXoBLIMI (puc. 141).
4.103. Manvunkn: A, 5, I'. Oepoukn: B, H, Puc. 140
E. O perax )X, 3, H uuuero He.b3fl CKa3arhb. ’
4.104. )K u 3 — gesouim.
4.108. T'pad 6) — y uesosexa MoryT OLITL ABa
Aeda, KO HEe MOXKeT GHITb JBYX OTLOB.
4.107. Tpolopoauste GpaT 1 cectpa (xHyeqn o6- UM
wero npajesa a). e EA
4.108. Camblii TsKeaLll H3 HA3BAHHLIX IKH- 0 =" A
BOTHLIX — 3afL, a caMmblii JerKHil — KpoJiik. (Tl -7 7
4.109, Buictpee Bcex nponjuian auctauuwiio Ca- - / !
wa, 3a uum Koast, ganec Burtsa u, nakonen, Anapeit, / / T
4.110. Paubwe scex gomken sbixofnrtn Bouso- B°‘. -\
Rf, neckoabko mno3sguee — Tonsa u nocaeanus —
Cama. Puc. 141

4.111. Camousier, BepTosieT, MHpIxKalab, oped.

4.112. B npome Ne 10 cemp sraxeit, 8 Jo-
me Ne 11 — wecrn, 8 gome N2 12 — neBaitn, B gome Ne 13 — nate, B gome Ni 14—
BoceMb.

4.113. YKeusn, Cama, Muua, Koas.

4.114. Tepwoit nper Taan, nocseannss — Baes.

4.115. Tleppoe uyicJho Goabiue ueTsepToro, natoe Goavule bToporo. O BTopoM
yHcJe I YeTBEPTOM HIMero CKasaTl Hedb3s.

4.116. 3aau u [aten naetyT kopanuw, a Boax u Jliuca nossar puly, Paub-
we BCex HayuuJcs JosuTp puloy Measean, a naccTH xopaunu — Bapeyxk.

4.117. Cpoitctanmit ped1eKCHBHOCTH, CHMMETPHMHOCTH M TPAH3HTHBHOCTH.

4.120. Tpadui ) i r) nocrpoum Bepno, a rpadut 6) 11 B) HeBepHO.

4.123. 2) 6,7, 6) 5 < ¢ <8

4.124. 6) Oruowenne nepneu,mx(ynﬂpuocru 8 MHOXeECTBe NMPAMBIX aHTHped-
JIEKCHBIO H cHMMeTpHuno (puc. 142).

4.129, Ornowennsn a), 6).

ol

/

£ ~—
Puc. 142 Puc. 143

VA
NNk

~
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Puc, 144 Puc. 145

4.130. Ycnosiio aR4 ynosneTBOpsIOT BCe yeTHble HHCAA H3 MHOXeCTBA A.
Yenosiio 9R b ynoBAETBOPSIOT BCe HeUeTlible MHCAA H3 MHOXKeCTBa A.

4.131. Ilstb knaccos. OTHOWeEHNE: CHMETbL ONIN H TOT Xe OCTaTOK npH feJje-
HHH Ha 5».

4,135. Her.

4.136. Henvas.

4.137. Heab3ss.

4.138. Hesnwn3n. [as 3anepwleHnsa KaacCHpPHKAUMN JocTaTouno JAoGaBHTL
KJ1aCC OKPYX nocTeil, 1e HMeloii x obtiX Touex ¢ Aainoii OKpy K HOCTHIO.

4.139. (Pnc. 143).

4.141. 3apaunoe orHowieHlle TPAHZUTHBHO, AHTHCHMMCTPHYHO U pedhexk-
CHBHO,

4.142, TpansuTHorOCTH H AacHMMeTpHuHoCTH., J[lanuoe oTuomwense 3ajaet
cTporuii NOpsAAOK B MioxecTse K, HO 3TOT MOPAAOK He fABJAACTCSH JIi HeliHBIM.

4.143. R — oTHouwWelie CTPOTOro nopsfKa.

4.144. 6) PednexcuBuo, CHMMETPHUNIO H TPAaH3HTHBHO, e€) pedJlieKCHBHO,
AHTHCHMMETDPHYHO H TPan3uTHBHO, H) CHMMETPHUHO, anTHpeduieKCHBHO.

4.145. B) Cunmnerpiuno; 2) ue o64ajacT Hit CBONCTBOM pediie KCHBHOCTH,
HH CHNMETPHUHOCTH, HH TPAH3HTHRIOCTH.

4.146. a) Pepnexcupno, cummeTpiuno H Tpansntusno; O) pedaexcusuo,
CHMMETPHYHO H TPAanN3HTHBHO, D) pQ(I)Jlel(CllBIIO, CHMMETPHYHO H TPAH3HTHBHO;
r) pedJeKCHBIO, CHMMETPHYIO H TPAUSHTIBHO; €) aCHMMCTPHYHO I TPAHIHTHBUO;
XK) CHMMETPH'UIIO; 3) CHMMETPHUHO; ) CHNMMETPHYHO, AHTHpPePNeKCHBHO; K) CHM-
MeTPHYHO; J1) peeKCHBHO, CHMMETPHYHO H TPaH3UTHBHO.

4.147. a) Tpu knacca 3KBHBANEHTHOCTH: HHCNA KpaTuble 3, wucaa, Aaio-
wHe NpH JeJenni na 3 ocTaTok 2, M wHcaa, AalollHe OPH  AeJeHHH Ha 3 oc-
Tarok l; @) ABAa Kjacca 3KBHBaJeyTHOCTH: ueTHble H HeyeTHble HATypaJablble
qncaa,

4.149. a) R pedaexcHBuO.

4.150. (Pnc. 144.)

4,151, (Puc. 145.)

4.152, B) (Puc. 146 6); r) (puc. 146 2); n) (pnc. 146 0); e) (puc. 146 ¢)).

4.153. G6) (Puc. 147 6); e) (puc. 147 ¢)}; x) (pnc. 147 2x).

y Y Y
b1egevey
topboé
4:41'» ! 4 d 3
X :':l : | -f '.:-'
T g $4ir,
a[ 5 X I 4 X 0| 5 X
2 a) €)
Puc. 146
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4.154. Ha pucyuxax a), d), &), ¢) n3aobpaweunt rpahnrun pedackcusux
oTuowenii. lla pucyukax 0), 2), e) naoGpaxens rpapuKi cuMMeTPIHUHLIX OTHO-
wenii.

Fnmasa V

6.1, Ilaunoe cooTBeTCTBile fBJfETC OTOOpaKCHIEM MHOXecTBa X B MHO-
wectoo Y. CooTeeTcTsie, NPH KOTOPOM KaXXU0ii CTpaHe CONOCTABJISIIOTCS FOPOAA,
HaxoRAWNeca B Hefl, oToGpaxenien He sBJACTCSI.

5.2, Jla, ssasercs. OGpas saementa x € X cocTout u3 naptw y €Y, 3a
KoTopoii yuwawniica x € X cuuur. ITosanutii npooGpas ssaemeHta y € Y cocTout
13 Beex ywamuxca x € X, Koropue CHAAT 3a naproii y € Y.

5.6, Na, spaserca. [ToaubiM npooGpasor AauHoil OKPYXUOCTH sBJAETCA
MHOKECTBO KBaApaTOB, KOTOpble MOryT OuITb onucansl oxoao nee. Ilanuoe oro-
Opaxenie ne ABAACTCA OGPATHMLIM.

5.8. CootBetcTsite, conocrapasiontee Touke X' minamerpa AB npoekTipyio-
ILIeCsl B Hee TOUKH OKDYMKHOCTH, oToGpakenueM He ABAseTCA.

5.10. Ha pncyuxax a) # 6) pannl oTOOGpa:KeNH MIUOKECTBA TpeyroJbHIKoB
Ha BCC MHOJKECTBO KpYHKOB.

Ha pucyuke 6) oroGpaxcenie oGpaTiHMO i ABJACTCH B32HMHO-OAHO3HAUHBIM
COOTBETCTBHEM,

5.13. Henbasn.

5.14, CooTBeTcTpie f TAKOBO: KaIOMYy Wilcay a H3 MHOXeECTBA A conocras-
JseTc;t uicao b ero wihp, npukem b € B.

5.16. Moxuo. Kawxjoit wape a, bD € A X B
nocTapHTL B coorBercTiie napy <b, a> € B X A ]
B0o3MOKHOCTb TAKOTO COOTBCTCTBHS CBS3aHaA C KOM-
MYTATHBHBIM 3aKOHOM NpOI3BEACHHA HATYPANLHBIX
YHCces.

5.17. OtoGpaxeHneM ABJsETCs COOTBETCTBIHE a).

5.18. {<a, 6>, <8, 1>, <a, &>, <k, 3)>}.

5.20. CoortsercTBHe f ssuasieTcsi OTOGparkeHHeM
MHOXCCTBA Z neauix uiices B ceGs. Ipaduskom aTo-
ro oroGpaxelnnsa B NPSIMOYrosbLuoil cucreme Koop-
ZHHAaT ()yne‘l‘ MHOXECTBO TOUCK C uUeAbIMII KOODAH-
HaTaMll, Jexamux Ha napafoae y = 3x%

5.21. Her, ue sepuo.

5.22, XapaxTepHCTHYECKOC CBOWHCTBO 3JeMeH-
TOB, NPHHANNEKAWNX MHIOXKECTBY 3Haucumilt 0ToG-
paxenns f, TakoBo: «GLITLb HEUETHBIM HICJOM, HE
MeHbIUNN, deM 3».

5.24. a) HMmeem oroGpameniie Z na Z. Ero _ 2
rpauk COCTOMT H3 TOMEK C ULeJLIMII KOOpJNHATa- § -2
MH, JIeXKAUWHX na npamoit x 4 y = 3. 3r0 oTO- e
Gpaxenue oGpaTumo (puc. 148 a); n) nmeem oToG- e
?a;xeune Z 8 Z, rpadux kotoporo nmeeT pu: {{—4, ~4
6>, <=3, 9>, (=2, 4, {1, 1>, K0, 05, <1, 1,
<2l 4>, <3v 9>, <4, 16>: <5) 25)) <6! 36)}- OTOGI)a' PHC. 148

LS

A.f
&é 1
b0

>0 ¢oo
[
x

rre

>

2
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Puc. 149

xKele B BTOM CAyude o6paTHMBIM He ABAsETCA; ) 1uMeeM cootsetctane Z u Z,
rpadnKy KOTOPOro MpHHAAMEKHT CeCKOHeUHOe MHOKECTBO Nap TouyeKk € Uedbls
MH KOODAHHATaMU, TaKHMH, 4TO Yy << X -+ 2 (pHc. 148 x). Ha pucyuke moctpoe-
Ha vacTb rpadiKa 1anHHOro COOTBRTCTBHS. DTO COOTBETCTBIIE OTOOPAKEKHeM He SIBAf-
eTcA.

5.26. Ha, apasetcs.

5.28. B cayuasnx a), G) H r) MHOXKECTBA 3KBHBAJEHTHLI.

5.30. B cayuasx a), B), r), €) MHOXeCTDA SKBHBaJenTHW. B cayuasax 6) u
1) MHOXECTBA paBHbl.

5.32. Hanuple MHOXeECTBA MoONapio 3KBHBajsenTHL. Bce onn skBnBasentHul
MHOXCCTBY HATYpanbHLIX YHces.

5.38. HMannbie MHOXKECTBA PA30GLIOTCA HA KJAACCh! IKBHBAJEHTHBIX MHOMECTB!
{A, C} (B, E}, (D}, (F, K, L}

5.40. Beckonenntt.

5.41. Ha pucynkax a), 6), ) naoGpaxenst rpade (yHKUHOHANBHLIX C€OOT-
BeTCTBHIL

5.42. Jlaunoe coorpeTcTBie (Pyunxunonansuo, ero rpapuxt (<3, 5>, <5, 5,
<7, 5, <11, 5>, <13, 5>, <17, 55, <19, 55, <4, 3>, <6, 3>, <8, 3>, <9, 3,
<10, 3, <12, 3, <14, 3}, <15, 35, <16, 3>, <18, 35, <20, 3>}.

5.45. s= 10+ b. Paccmarpnsaercs COOTBETCTBIie MEXZRY MHOXKECTBaMH
Nud={s|sE& NAs>10).

6.48. [da, sasaserca.

5.49. Jla, asnsercsa.

6.53. B cnyuasx a), B), r), e), Xk), 3) cooTBeTcTBHC fABJAseTcA dyuKuUHel.

5.56. {<—3, 10>, <=2, 55, {—1, 2>, 0, 1}, I, 2>, <2, 5, <3, 10>}.

5.58. a) (Puc. 149 a); 6) (puc. 149 0)); B) (puc. 149 ).

6.69. Tlpnnapnexnt Touka

6.61. HMwmeioTcs Takie 3nayennsl X H3 06AacTH onpefesieHHs COOTBCTCTBHSA,
KOTOPLIM COOTBETCTBYET HOCKOJILKO 3HAHEHNN Y i3 MHOXECTBA ero npnlGLiTii.

563 1 <y<27.

5.65. 0 <x <2

567. y=0 npn ;=1 1 x,=323;, y>0 npy 1 <x<3; y <0 npn
x <1 nm x >3

5.68. a) BmuccekTpuca nepporo H TpeThero KOOPAHHATHBIX yriaos; 6) noay-
MJIOCKOCTD, NIeXKAlan NoA NPAMOI ¥ = x, Il caMa npaMas; B) GHCCEKTPHCH nep-
BOrO H BTOPOTO KOOPAHHATHLIX YI/0B; r) GHCCEKTPHCH NepPBOro W YeTsepToro
KOODAHHATHLIX YIJIOB; A) NpAMasn, OTCEKAOWAan HA OCH OPAHHAT OTPe30K, paBHbli
3 eAnunuam, Buime oCk aGcunce, ¢ yraoBbIM KoadihiunentTom & = 2; e) oKpyX-
HOCTb C LEHTPOM B HAUAJNE KOOPAHHAT H paaHycom 5 eanuHL; X) napaGona c sep-
WHHOA B HAayaje KOOPAWHAT N BeTBAMM, HanpasjenuuiMi pepX. Ochb ee CHMMeT-
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Pue. 150

pit — ocb op:HAT; 3) NapaGo.a, 0cLI0 CHMMETPII KOTopoll ABAAETCH ocb ab-
cuucc Bepluuua 1apatoarl — B nauase KOOp,HHAT, BETBH HANPABACHL uupano
.y = 36 - 3x. OGuactp onpc feAclist aToit (ln'm\unu A= {x|x ¢R,
0 < 9}, a Mnox\ccwo suavenuit B {1y €R, 36 < y < 63).
45 —3n
5.71. m = —————. OGaactb onpeaeaciis sroii pyuxwm N = {0, 5, 10,
5

156}, a mnoxkecrso snauveunit M = {9, 6, 3, 0}.
5.72. b = 8 -+ a. OGaactb oupefesenns R,, Muomecrso 3xaucHuitit
Y ={6|b>8).

5.76, y = —

6.77. CooTBeTcTBIle, KOTOpOE KAKIOMY NOJOKHUTCALIIOMY AeilCTBHTEALIOMY
yitcay y conocmnmne'r uncta V'y n —) y, e OyjeT (hy HKUHOHATLHEIM.

5.78. y = /'\

5.80. Ilzumoe coorpercTBite — ¢dynkunsa. CoorsercTaie, oGpaTioe JAHHOMY,
(pynrUNeil He uBJACTCH,

5.81. Jaunoe cooTBeTCTBIIE (11 COOTBETCTBIie, ofpaTioc xanuomy) dyukune
He siBaseTcs.

5.82. Hnst dyuxuui, rpadik xoTopoil n3obpazken Ha pucylike 6), HMeercs
oﬁpdnmn

5.84. p) (Puc. 150); 3) rpauxy aannoit Gynxwin 1 dynkunm, eit o6paTtuoii,

connagaior (pic. 150).

1
5.85. Vionyea = 3 artf, 1. e Vioyyea =@ o f, tae f () =ar?, @ (x) = ;H . X

5.86. P= o f, racf (x) v", ag(2) = gz
5.87. (po f) (v) = (l\' +1

588 (¢ o)) W)= (fov')(x) -'—-l-o

5.89. Kounoauuuﬂ rpo f ue cy lLL(,C'lU)LT a komnoauuust (fo @) (v) cywecr-
syer 1 (fo @) (x) = 6 — x.

197



5
5.90. y=f(p(x)) = P rae x — yo6oe jefict-
BHTC/ILHOE YHCJIO, He paBHoe —3.
5.91. (po f) (x) = x* — 3. Oyuruus fo @ He
cyltectsyer.
5.94. (Puc. 151).

3
Puc. 151 5.98. Viyga = (]/%) , Tle S— naolage mo-

BEPXHOCTH KyGa.

Faasa VI

8.1. 8) ¢c= D (a, b); M) ¢ = |a — b].

6.2. 6) 3aMKHYTO OTHOCHTEJILHO CJAOXKEHHA H YMHOXEHHS,;
H) 3aMKHYTO OTHOCHTENLHO YMHOKEHHS.

6.3. r), ¥), H) HCTHIHO; €) JOMHO.

6.4. 6) Her; 1) na; e) mer.

6.6, r) Her; n) na.

6.11. B) Jla; n) wuer.
6.14. Her.
6.15. 0. Ins natypanabhLlx uHces HeT.
6.16. 1.
* 68.18. G, 1.
6.20. 1/8, —4/3, mer.
6.22. 0. Heiitpanvuoro cnesa uer.
6.28. Ha.
6.29. Ia,
6.35. G), B) ['pynnLl oTHOCHTCALHO CAOMKEHN .

6.37.
6.39.
6.40.
6.42,

a) Koanbuo; B) node.

Her, Tak kak He ans nio6uix A 1 B HMeerca Takoe X, 410 A ) X = B.
a), 6), B), I) rpynnet.

a), 0), r) koabua.

Faasa VI

7.5. Her.

7.15.
PHUHBIM,
7.26.
7.29.
7.39.
7.69.
7.75.
7.83.
7.89.
7.90,
7.103.
7.104.
7.106.
7.109.
7.113.
7.116.
7.117,
7.123.
7.126.
7.131. x
7.139.
7.141,
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SiBaserca TPan3anTHBHLIM, pe(leCKCllBllblM; He ABAAETCA CHMMeT-

a), T) J0XNo.
r,b—r b— r.

Mpu n = 3k &

r) 25 704, wak 25 744, nan 25784, neBo3amoxuo, 43 552,
8 Kmfu.

134.

B 10-1.

YerwipoMa.

B) 14,21,

600.

301.

36,.

10" OIO

r) 1 OOl 001,, ®) 2 626,
n) 46 155

Kparuo 7 7

B Bocwepu-moﬁ

= 3.
(c+2b a + d).



7.157. 0,1 (6); 0, (285 714); 0,2 (6); 0,2 (27); 0,1 (01).
7.158. 1/3 31/99 237/999; 706/4990 1/45; 20/9
7.160. Her.

7.163. Hppaunounansvhoe.

7.165. 0, (7).

7.169. Cymma pasua 1/9.

Fanasa VHI
= 8,3 en.

. |

. 1

. K) X < 0, y — aw6oe AelCTBHTENBHOE MHCJO.

0. a) A’ (2; =5), B (0; —1), C (3;1); 6) A’ (—2;5), B (0; 1),
i —=1); 8) A" (=2; =5), B' (0, —1), C" (=3; 1).

8.11. 6) (Puc. 152 6); e) (puc. 152 ¢).

8.13. a) 0’ (4; —3).

8.14. 8) KoopannaTel TOueK 3aMeHSIOTCA RPOTHBOROJNOMKHLIMH.
B.15. 6) | MK | = 4V'§ en.

8.16. 1/, V' 145 en.

8.17. n= ll Yo = —1.

8.18. (0, 9), (O 3).

8.19. (5, 0).

132
8.20. .
2

8.21. ¥ 26,5 en.
8.22. (=3, 3V'9), (3, 3Y'3).
8.23. P=4 .y 137 en, S = 137 ko. ex.
8.24, S = 24,5 ko. cn.
8.26. Y kasaunmne. [lokaknure, uro
IABH |AC|— | BC|.
8.27. D(2,3), P=12ea., $ =
8.28. B (2; 6), D (7; 3), 0(1 5; 4 5)
8.29. IT D|=15ep., | AC|= 13 en.
8.30. Toukn A n D nexar na auiny, Touku B, €, K u M ne nexar ua AHHHH,
8.33. x=06; y= —d,

8.4
8.5
8.7
8.1

C' (—3; —

8.34. 6) k= —%, b=2,1) kh=0,b=23,
8.35, y=2x — 1.
8.36. (5, —2).
8.37. (—5, 0).
8.38. y = 7x + 3.
3

8.39. a) k= —-§—; 6) b = —.

3 5
8.41. (3, —9H).

8.42, (—3; 2); (5, —2); (1, 3).
8.43. a) IlepecexaioTcs B Touke (3; 0); 6) na-
paasenbHbl; B) NEpPNeHANKYJAsipubl; ) COBNAJAIOT.

8.44. a)2¢x+ 3y —7=0;63x —2y —4=0. ¥ 4yl
8.48. Touka B neKHT HA OKPYKHOCTH, TOUKH 3
A, C, D ue aexaT HA OKPYKHOCTH. ]%
8'49‘ (Ztsv O)r (:':4! _3)- (0» 5)‘ ]
8.50. B) (x —6)*+ (y-+ 8= 100; r) (x — " X X
— DM (v — 4= 8 p) (x —2)*+ (y + 3)*= 32 l
8.51. x2+(y— 2)* = 4,
8.52. X -+ (y —3)2 =9 u »? + (y -+ 3)*=0. 0) €)
8.54. 1) y << 0 npn BCex AeiiCTBHTENLHLIX 3HA-
yeHHAX X; ¢) y=0 npy x=2;, x=1; y >0 Puc. 152
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Puc. 153

x2+y?<36
X-2y+i>0

Puc. 15%

X2+y24 25
X=2y+§=0

Puc. 155
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Puc. 160 Puc. 161

Puc. 162 Puc. 163 Puc. 164

apn x> 2, x < —I1; y<0, npu 1 <x <2 u)y>0, nps vcex JefcT-
BHTENLHLIX 3HAUEHHX X.

8.57. n), K) (puc. 153).

8.58. a), n) (puc. 154).

8.59. 6) (puc. 155).

8.60. 51, u), o), m), c), w (puc. 156).

fanasalX

9.3. 6.

9.5. KO®E; TOT.

9.10. Cuauana neperuyT, Oymary ua aunsn AB, a nmoTom Tak, 4ToGn!
cosnaan Toukit A # B. Tlotom pasornyTb GyMary H meperuyTb 10 TaKoit npaMoit,
npoxoasuiefi vepe3 ToukKy B, 4to Touka A nonmajer B Touky C ua npamoit [,
Toraa A ABC paBHOCTOpOHHMI.

9.13. C uentpom Ha npawvoii L.

9.16. IMapansenbHute npamoii L

9.20. 2 cu.

9.28. PapuoGeapenuwii Tpeyroanuuk (1), papuocTopounitii TpeyronbHHk (3),
npamoyroabuik (2), pom6 (2), ksanpar (4), pasuoGounan Tpaneuus (1).

9.29. Kpyr (o0), noaykpyr (1), cextop (1), cersent (1), Kpyr ¢ KacaTeabHR-
mit (1), kpyr ¢ amametrpom (2), KPYr ¢ NepHEeHAMKYJAAPHBIME JAnamerpasmi (4),
nepeceyeHHe KOHFPYIUTHEIX KPYyros (2), nepeceteHlie HEKOHTPYIHTHLIX Kpyros (1),
pe KOHFPYSHTHBE KacajoulHecsi OKpYyxuocTH (2).

9.32, (Puc. 157).

9.37. 0) Ilpsmpie x =0, y=0, x+ y=0, x —y=0.

9.44. Crpoum Touky D, cummeTpuunylo B oTHocHTebHO npamoit I. Mckomod
TOUKOi nBAAETCA TOUKA nepecedcuus npamoit { 1 orpeska AD (puc. 158).

9.52. 101, 609, 818.

9.54. (AN B NC= (H)

9.60. Ipoxoaswue 4epe3 Touky O.
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9.65. Kacaworca Apyr mpyra.

9.67. a) Ecan A — ueHTpP OKPYXKHOCTIH

9.69. OKpysHOCTb, KPYF, OKDPYMHOCTb C TpeMs [AHAMETPAMH, KPyrosoit
caoit, koJabuo.

9.74. Her.

9.82. Ilepenocom na BEKTOp —a.

9.86. TMpamuie, napaajenvible BEKTOpY a.

9.100. B Touke mepecewenHa nepnenuikyaspa Kk oTpesky AB, nupoxoas-
ulero yvepes cepeliny 3TOro OTpe3Ka, H OKPYXHMOCTH C Xopioii AB, c uenTpoM

N

B Touke O Takoit, uto AOB = 2a.

9.105. Ha yram 0°, 72°, 144°, 216°, 288°

9.108. Orpannuennbie oKpyxHoctany ¢ uentpom O (puc. 159).

9.112. IMosopot na 180° Boxpyr cepefnnut oTpeaka AD.

9.113. llenTpr! Bcex NOBOPOTOB JieXAT HA MNEPNEHAHKYAsPe, BOCCTaBJEH-
HOM B CepellHC OTPe3Ka, COeRHAIOLEro UeHTPL OKPYXKHocTeil.

9.117. FmeeT och cHmmerpur CM,

9.119. B) 6 nosopotoB (na yrawm 0°, 60° 180°% 190°% 240° 300% u 6 cuwm-
Metpui),

9.122, C unenrpom O u xosppuunentom —=k,

9.124. C ueutpom O u kosdnunenton kyk,.

9.126. Touka O, npamuie, npoxoasutie yepes O.

9.130. 8) (Puc. 160).

9.134. r) (Puc. 161),

9.137. k.

9.141. (Pnc. 162).

9.142, (Puc. 163).

9.144. (Puc. 164).

9.148. Tlpamasa ! i nepnenaukyaspusie el npsmure,

1
9.150, —.
3

9.157. Her.
9.158, a) M| (—3; —2) ; 6) M, (—I; —1I).
9.161. Cunmerpusa oTHochTenbro Toukn O (0; 0).
, (9.:6(;.0)3) Mapanaenorpamm ¢ sepwunamuy A’ (0; 0), B’ (—4; 4), C (3; 6),
D" (—1}; 10).
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§ 1. Muoxectsa n saemcuto. Ilycroe mMHoxecTso ., .
2. TMonmuoxecrsa. Pasuuie MHOXeCTBA .+ . . .
3. Tlepeceuenue MuoxecTs e e e e e e e e e
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2, KomOGunartopuka e s e 8 e s e s e s e s
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]

§ 4. OrHowennsa v e e e e e e s e

Faasa V. OroSpakenna 1 dyRKunn e e e e e e e

OTOGPAKCHIISE MHOMKCCTR . . e e e
DKBHBAICHTHLIC MHOKCCTBA., CHCTHHIE MHOMCCTAA
. Dynkunn
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§
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§ 1. TlonsiTie aareGpauvecKoii onepauuy o b e
62 Cpynnut, xoawsua, noas o o b e s e o e e
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HB 1556
SAJAYHHUK-NPAKTHKYM MO MATEMATHKE

Peaakrtop 7. IT. Pymcnckan
Xyaowectnenuuil peaaxvop L. I, Kapacuk
Texunucckiil pelakrop M. M. Cuupnosa
Koppektop O. C. 3axaposa

Caano n naGop 14/IX 1976 r. Noanucano x newath 3/V 1977 r. 60%X90'/ie. Bymara Tum. Ne 3.
Teu. &, 18, Yu.-n3a. a. 12,98, Tiupax 35 Tuc. 9K3.

Opacra Tpysonoro Kpacnoro 3uamenw usnateavcrso  <[pacpeuieusres Tocynaperoennoro
romntera Gosera Munitctpos PCeCP no acaaM M3,aTeALCTN, NOANCPADHE M KNIDKIOR TOp-
ropan. Mockna, 3-it npoesyt Mapbunoft pous, 41,

Capatoncknit opjiena Tpyqonoro Kpacnoro 3namenut noanrpaduurecknfl gomGuunat Pocraap-
noaurpapnpoma Tocynaperpeunoro komprtera Cosera Muustctpos PCHCP no aeaam wu3jaa-
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