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ITaaBal

MHOXECTBA. JTJOT'HKA

INHOHATUE MHOXECTBA. OIIEPALIMN HAJ]
1-4_ MHOXECTBAMM. JAOITOJIHEHHUE K MHOKECTBY

[ToHsITHE MHOXKECTBA SIBJISACTCSA OJHUM M3 MCXOIHBIX TOHIATHH MaTEMaTHKH
B TOM CMBICJIE, UTO €T0 HENb3s ONPEACIUTh C TIOMOIILI0 00JIee TPOCTHIX, YeM
OHO CaMoO, IOHATUI. B IOBCETHEBHOM KM3HU YaCTO NPUXOAUTCS paCCMaTPUBATh
Ha0Op HEKOTOPHIX 00BEKTOB Kak equHoe 1estoe. CkaxeM, Koria OMoIor u3yJaeT
(bropy u payHy HEKOTOPOH MECTHOCTH, OH JICJTUT OPraHU3MbI Ha BUJIbI, & BUIbI
Ha ceMencTBa. [Ipu 3TOM KaXKIblii BUJI pacCMaTpUBAETCSA KaK €IMHOE LEJIOE,
COCTOSIIIEE U3 OPTAaHN3MOB.
MHOECTBO MOXKET COCTOSITh U3 00BEKTOB pa3TMIHON Tpupobl. Hampumep,
BCE PEKH A3HMH WJTH BCE CJIOBA B CJIOBapE MOT'YT pacCMaTPUBATHCS KaK MHOJKECTBA.
3nameHuTHI Hemenkuii MmateMatuk [. Kantop (1845 —1918) man crnenyro-
YO ONMHCATEIbHYI0 (HOPMYITUPOBKY: « MHOKECTBO €CTh COBOKYITHOCTb, MBIC-
JUMast KaK eIMHOE 1IeJI0eY.
OOBEKTHI, COCTABJISIOIINE MHOKECTBO, Ha3bIBAIOTCS €TI0 dJIEMECHTaAMHU.
OO6bIyHO, 1151 YA00CTBA, MHOKECTBO 0003HAYAETCS 3arjaBHBIMU OyKBaMu
JaTUHCKOTO asihaBuTa, Harpumep, 4, B, C, ..., a €ro 3JIeMEHTBI — TPOITUCHBIMHU.
MHO)ecTBO A, cocTosiiee u3 dIEMEHTOB d, b, ¢, ... , OyleM 3anuchBaTh
B BUne A = {a, b, c,...;. Ormetrum, uto 3anucu {6, 11} , {11, 6} , {11, 6, 6, 11}
03HAYAIOT OJTHO U TO K€ MHOMXECTBO.
[IpuBenem npumepsl MHOkecTB. Hanpumep, muoxectso {0, 1, 2, 3,
4, 5,6, 7, 8, 9} — MHOXKECTBO ITHU(PP MCCATUIHON CHCTEMBI CUHMCIICHHS,
V={a, e, i, 0, u} —MHOXECTBO TJIACHBIX OyKB aHTJTMHACKOr0 andasuta. Mbl MoxKeM
0003Ha4UTh MHOXeCTBO yyamuxcs 10 "A" kmacca uepes {a, a,, ..., a, }, TI€ a,
— TIEPBBIA 10 )KyPHATY YYaIIUHCA, ... d,  — TPHALATBIH 110 )KYPHAIY yJaIluics.
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To, 9TO X SBASETCA DIEMEHTOM MHOXecTBa A, OyaemM 00o3HayaTh Kak
X € A, a TO, YTO OH HE SABJISETCS €ro AJIEMEHTOM, OyJneM 0003HauaTh Kak
X & A. DTU 3aMKCH B IEPBOM CIIy4ae YATAIOTCS KaK «3JIEMEHT X TPUHAJICIKUT
A», a BO BTOPOM CITy4ae KakK «3JIEMEHT X HE TPUHAIICHKUT A».

Hampuwmep, nns maoxxectBa A={1,2,3,4,5,6,7} umeem 4 € A, onHako 9 & A.

Ecnm 4mucno »3aeMeHTOB, COCTABIISIONINX MHOXKECTBO, KOHEYHO, TO TaKOe
MHOYECTBO Oy/IeM Ha3bIBaTh KOHEYHBIM, B TPOTHBHOM CTy4ae 0€CKOHEYHBIM.

Hanpumep, maoxectBo 4 = {2, 3, 5, 8, 13, 21} — KOHEYHO, a MHOXECTBO
N={1, 2, .., n, ...} Bcex HaTypaJbHbIX YHCET OECKOHEYHO.

B kauecTBe erie oHOro mpruMepa 6€CKOHEUHOTO MHOKECTBA MOXKHO MMPUBECTH
MHOXECTBO BCEX HaTypabHBIX YHCEII, He MEHbIUX 13.

0O603HaunM yepe3 7(A4) YUCI0 BCeX IEMEHTOB KOHEUHOTO MHOXKECTBA A.
Ecmu, nanpumep, 4={2, 3, 5, 8, 13, 21}, T0o n(4)=6, B CHIIy TOT0, YTO YHCIIO BCEX
€ro AJIEMEHTOB paBHO 6. MHOXECTBO, HE Collep)Kalllee HU OJTHOTO DJIEMEHTA,
HA3bIBAETCS IMYCTHIM B 0003HAYaeTCs Tak: @

[Tyctoe MHOXECTBO @ cuMTaeTCsl KOHEYHBIM U 1151 Hero 7n(P)= 0.
JI1s1 6ECKOHEUHOT'0 MHOXKECTBA A MPUHSTO, UYTO n(A4)= 0.

Ecnu Bce aneMeHThl MHOXKECTBA 4 TaKKe MPUHAIIEKAT MHOXKECTBY B, TO
TOBOPSIT, YTO MHOXKECTBO A — MOJAMHOKECTBO MHOKECTBa B 1 0003HAYaIOT TaK:
A S B. B3TOM cityyae Tak»ke FOBOPSIT, YTO «KMHOXKECTBO A JIE)KUT BO MHOYKECTBE
B» nnmm «MHOXECTBO A — 9acTh By.

Bo MHO)ecTBe {a} nexart Ba MoAMHOXeCTBa: @ u {a}.
MHoXecTBO {a, b} mMeeT YeThIpe MoaAMHOXKeCcTBa: @, {a}, {b} u {a, b}.

{2,3,5} € {1,2,3,4,5, 6}, Tak KaK BCE AIEMEHTHI IEPBOI'0 MHOKECTBA TAKKE

SIBJISTFOTCS DJIEMEHTaMH BTOPOTO.

Ecnu MHOXECTBO A MMEET JIeMEHTHI, He MPUHAJIJIeKAaIe B, TO MHOXKECTBO
A He MOXeET ObITh MOAMHOKECTBOM B. DTOT akT MbI Oy/IeM 3aMUChIBATh TaK:

Az B.
Hanpumep, nycte A={1, 2, 3, 4}, B={2, 3, 4, 5}. Tak kak 1¢B , 10 AL B.

OueBHAHO, YTO CIIPABEAIMBBI COOTHOLIEHUS: @ € 4, 4 C A.

Eciu 4 € B u B S A, TO 3TH MHOXECTBA COCTOST U3 OJMHHUX M TEX XKE
aeMeHTOB. Takue MHOXKECTBa Ha3bIBAIOTCS PABHBIMH (COBNAJAIONIUMM), U
3TOT QakT MbI OyJIeM 3aMuChIBaTh Tak: A = B.

Hanmpumep, MHOXECTBO BCEX MPABUIIBHBIX TPEYTOJIBHUKOB COBIAJAET CO

MHOXECTBOM BCEBO3MOXKHBIX TPEYTOIBHUKOB, Y KOTOPBIX BCE YTJIbI PaBHBI.
[TpuywmHa 5TOro 3aKII0YAETCS B TOM, UTO Y JTF00OTO MPAaBUILHOTO TPEYTOJIbLHUKA
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BCC YTIJIbI paBHBbI, U, HaO60p0T, CCJIN Yy TPCYI'OJIbHHUKA BCC YTJIbI paBHbI, TO OH
ABJIACTCA IPAaBHUJIbHBIM.

HamomuuM ocHOBHBIE uncioBble MHOXKeCTBA: N={1,2, 3,4, 5, ...} — MHOXe-
CTBO HaTypaJbHbIX unceln; Z={0, £1, £2, £3, ...} — MHOXECTBO IICJIBIX YHCET;

m

Q={—|meZ, ne N} - MHO)XECTBO PallMOHAJIBHBIX Yucell; R=(—o0;+ 00) —
n

MHOKECTBO JCUCTBUTEIbHBIX YUCEL.

O0bennHeHMe U NepecedyeHue MHOXKECTB

1) MHOXeCTBO, COCTOSIIEE U3 AIEMEHTOB, TPUHAIICKAIIUX XOTS OBl
OJTHOMY U3 MHOXKECTB A4, B, Ha3bIBaeTCS 00beINHEHNEM MHOKECTB.

OO0benuHeHne MHOXECTB A, B o0o3HagaeTcs yepe3 A U B.

Hanpumep, ecnmu P ={1, 3,4} u 0 ={2,3,5}, 7o PU Q ={1, 2, 3,4, 5}.

2) MHOXeCTBO, COCTOSIIEE M3 DJIEMEHTOB, MPUHAICKAIINX 000UM
MHOXecTBaM A, B, Ha3bIBaeTCs MepecedyeHHeM MHO:kecTB. [lepeceueHue
MHOXeCTB 4, B o06o3nagaeTcs uepe3 A N B.

Hanpumep, ecniu P={1, 3,4} u 0={2, 3, 5}, To P N O={3}.

MHoOXecTBa, HE UMEIOIINE OOIIMX AJIEMEHTOB, HA3BIBAIOTCS Henepecekaio-
WUMUCHL.

IHpumep 1. Ins maOXkecTB M = {2,3,5,7,8,9} u N={3,4,6,9, 10}:

a) ONpeJIe/INTe, KaKKe U3 YTBEP)KICHUN BEPHBI,

a KaKue HEeBEPHBI: 14 € M, 11 6 & M,

b) HaliuTe MHOXKECTBA! IMNN; 1l MU N;

C) oIpenenuTe, Kakue U3 YTBePKIACHUH

BEpHBI, a KAKHE€ HEBEPHBI: I McESN; I1{9,6,3} < N.

a) Tak kak 4ncio 4 He ABISETCS HIEMEHTOM MHOXKECTBa M, TO yTBEpXKIe-
Hue 4 € M HeBepHo. Tak KaK 4yucio 6 He SIBISIETCA SJIEMEHTOM MHOYKECTBA,
yTBepxkAcHHUE 6 € M NCTUHHO.
b) M N N = {3, 9}, Tak KaKk TOJbKO yucaa 3 u 9 — 3neMeHTbl 000X MHO-
)ecTB. 1 Toro, 4To0bl HAMTH MHOKECTBO M U N BBIITHIIIEM 3JICMEHTHI,
npuHaexanue auoo M, nuébo N: MU N={2,3,4,5,6,7,8,9, 10};
¢) YTBepxkaenue M S N 5105KHO, HOO CyIIECTBYIOT 3JI€MEHThl MHOKECTBA
M, ne npunagnexamue N. YrBepxkaenue {9, 6, 3} S N uctunHo, u6o B
MHOKecTBe N eCTh dJIeMEHTHI U3 {9, 6, 3}. A

YupaxxHeHus

1. 1. Vcnonb3ys 3HaKU €, &, S, & , HANUIINATE YTBEPKACHHUS:
a) YHCII0 5 — 3JIeMEeHT MHOXecTBa D,



b) uricno 6 He sIBIAETCS JIEMEHTOM MHOECTBa D;
C) MHOXECTBO {2, 5} — mMOJIMHOXeCTBO MHOXKecTBa {1, 2, 3, 4, 5, 6};
d) mHOXecTBO {3, 8, 6} He ABIICTCSA MOJMHOKECTBOM MHOYKECTBA

{1,2,3,4,5,6};

2. Haitnute A U Bu A N B, nist MEHOXKecTB A U B:
a)A=1{6,7,9,11, 12}, B={5,8,10,13,9};
b)A4={1,2,3,4}, B=1{5,6,7,8};

c)A ={1,3,5,7}, B={1,2,3,4,5,6,7,8,9}.

3. Haiigure 4mcio 3J1€MEHTOB KaXKI0I0 U3 MHOYKECTB:
a)A=1{6,7,9,11,12}; b)B=1{1,2,3,4,5,6,7,8,9};
c)A N B; d)4 U B.

4. OmpenenuTe, IBISETCS I MHOXKECTBO:
a) BCeX HATypalbHBIX urcen, Oonpmux 10, Ho MeHbIux 20;
b) Bcex HaTypaIbHBIX YUCEN, OOJIBIINX S5, KOHEUHBIM HJIM O€CKOHEYHBIM?
S. Kakue u3 MHOXKECTB HE MEPECEKAIOTCH:
a)A=1{1,3,57}; B=1{2,4,6,8};
by P=1{3,5,6,7,8,10}; 0=1{4,9,10}?

B HekoTOpBIX cinyyasx I 3aJaHUS MHOXECTBA YKa3bIBacTCs
XapaxkmepucmuuecKkoe c80lcmeo, UICTUHHOE JIJIS1 BCEX JIEMEHTOB MHOXKECTBA
¥ JIO’KHOE JIJISl OCTAJIBHBIX. ECITM MBI KPaTKO 3alUIIeM TOT GaKT, YTO SJIEMEHT
X yIOBIETBOpSET CBOMCTBY P kak P(x), TO MHOXECTBO BCEX JJIEMEHTOB,
YIOBJIETBOPSIONINX CBOUCTBY P 0003HagaeTcs Tak: {x|P(x)}.

Hampumep, 3amuce 4 = { x | 2 < x < 4, x € Z} unTaeTcs CIeayonmm 00-
pazom: "MHOXKECTBO BCEX IEJTBIX YHCEII, OOJIBIINX WU PABHBIX —2, HO MEHBIITUX
WU paBHBIX 4"

Ha 4ncnoBoM s1yue 3TO MHOKECTBO M300pa)xaeTcs Tak:

————————4 .
-2 0 4

Bupgno, uto 4 = {2, -1, 0, 1, 2, 3, 4} 1 0HO, KOHEUHO, TIpu dTOM 1(A) = 7.

Amnanornyuno 3anuck B = { x | -2 < x < 4, x € R} unTaeTCs TaK:

"MHOXECTBO BCEX JIEUCTBUTEIBHBIX YHCEN, OOJBIINX HWJIM PaBHBIX —2, HO
MeHbIux 4"

Ha uncnoBom styue 3TO MHOKECTBO M300paxaeTcs Tak:

& & o
-2 4
Bunno, uto , B = [-2, 4) u 0HO 6€CKOHEUHO, TP 3TOM 1(B) = o0

@
\ %




IIpumep 2. llyetb A= {x|3<x< 10, x € Z}.

a) Kak unraercs 3Ta 3anuchb?

b) Beimumute nocnenoBaTebHO 3JIEMEHTHI TOT0 MHOXKECTBA.
¢) Haitoure n(A).

a) "MHOXeCTBO BCEX IENBIX YUCEI, OOIBIINX 3 M MEHBIIIUX WUJTU paBHBIX 10",

b) 4=1{4,5,6,7,8,9, 10};

ond)=17. A

YupaxxHeHus

6. Kakue 13 MHOXXECTB KOHEYHEI, a KaKie OCCKOHCUHBI:
a){x|2<x< 1,x€Z}; b){x|2<x<,xeER};
) {x|x> SxEZ} d){x|0<x< 1, xeQ}?

7. llpouwnTaiiTe 3anucu:
A)A={x|-1<x<7,x€Z} b)A={x|2<x<8 x€EN};
)A={x|0<x< ,xeER}; dA={x|5<x<6,x€Q}.

BemummuTe 371€MEHTBI STHX MHOXECTB, €CJIM 3TO BO3MOKHO.
8. 3amummmTe KpaTKO CrEMYIONINE MHOKECTBA!
a) "MHOXXeCTBO Bcex 1enbIX yucel, 6oiabpmux —100 u menpmmx 100";
b) "MHOXXECTBO BCEX JIEHCTBUTEIBHBIX uncell, 0oapmux 1000";

) "MHOXECTBO BCEX JICUCTBUTEIbHBIX YUCEN, OOTBIITUX U PABHBIX 2,
HO MEHBIIMX WJIM paBHBIX 3".

9. OrtBeTbTE HA BOIPOCHI:

a) BeimummTe Bce momMHOXKeCTBa MHOXKECTB {a, b, ¢} u {a, b, ¢, d}.
CKOJIBKO ux?

b) CkoJIBKO MTOIMHOYXKECTB UMEET MHOXKECTBO B, COCTOSIIIEE U3 71 DJIe-
MEHTOB?

10. B xakux ciryyasix BBIIOJHEHO BKioueHUe 4 S B?
a)A=0uB=1{2,5,7,9}; b) 4=1{2,5,8,9} uB={8,9};
A={x|2<x<3,xeER} u B={x|x€eR};
d)A={x|3<x<9,xeQ} " B {x]0<x<10, x eR};
)A={x|-10<x<10,x€Z} wu B={z|0<z<5,z€Z};
Ad={x]0<x<1,x€qQ} 1 Bz{y|0<y<2,y€<@}-

PaccMoTprM MHOMKECTBO BCEX HATYpAITbHBIX YHCEIT, OOJBITNX WU PAaBHBIX 1,

HO MEHBIINX WK paBHBIX 8. [IycTh HAC MHTEPECYIOT TOIBKO €r0 MOIMHOKECTBA.

B Takom ciiyuae, 06p14HO BBOIUTCS MHOKECTBO U={ x| 1 <x <8 x €N},
Ha3bIBAEMOE YHUBEPCAIbHBIM MHONHCECIMEOM.
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MHoxecTBO A', comepkaliee BCce AIEMEHThl YHUBEPCATbHOTO MHOXKECTBA
U, He SABISAIONIHECS dJIEMCHTAMU MHOXECTBA A, Ha3bIBACTCS OONOJIHEHUEM
MHOICecmea A.

Hanpuwmep, ecniu U= {1, 2, 3,4, 5, 6, 7, 8} — yHHBepcaJbHOE MHOXKECTBO, TO
nomnonHeHue MHOXecTBa A = {1, 3,5, 7, 8} umeer Bun A’ = {2, 4, 6}.

OueBuaHO, uT0 A N A'=Q; AU A'=U; n(4) +n(A") =n(U), T.e. MHOXKECTBA
A 1A' He UMEIOT OOIIIUX DJIEMEHTOB, a TAK)KE BCE COCTABIISAIONINE UX DJIEMEHTHI
00pa3yloT B COBOKYITHOCTH YHUBEPCATbHOE MHOXKECTBO U.

Ipumep 3. llycts U yHuBepcanbHoe MHOXKecTBO. Halinure C', ecru:

a) C = {6ce uemnvle yucaay; b)C={x|x>2,x€Z}, U=1.

a) C' = {6ce Heuemnvie yucnay; b)C'={x|x<1,x€Z}. A
Hpuuep4 Hycts U= { x| — <5, x€Z},A={x|1<x<4,x€EL}
={x|3<x<2,x€Z}. BBIHI/IIHI/ITG BCE DJIEMEHTHI MHOKECTB:

a) A; b) B; c) A d) B”

e) A4 N B; f) AU B; g)A'N B, h)4'UB'

a)d ={1,2,3,4}; b) B ={-3,-2,-1,0, 1}

¢) A={-5,-4,-3,-2,-1,0,5};| d) B'={-5,-4,2,3,4,5}

e)ANB={1}; f)AuB={-3,-2,-1,01,2,3,4}
g)A'N B={-3,-2,-1,0}; h) 4’V B'={-5,-4,-3,-2,-1,0,2,3.4,5} A

YupaxHeHus

11. Haiinure C'.
a) U = {0ykewl anenuiickozo anrgpasumay, C = {coenachvie OYKebul};
b) U = {yenvie uucna}, C = {ompuyamenvHole yeavie 4uciay;
QU=Z,C={x|x< -5 x€L};
dU=Q,C= {x|x<2uﬂu,x>8,xe(@}.

12. Tlycte U={x|0<x <8, x€Z},A={x|2<x<T,x€EL}
B={x|5<x<8, xEZ} Haiinure:
a) A, b) A" c) B; d) B
e)ANB: ) AUB; g)AN B

13. Ilycts n(U) = 15, n(P) = 6, n(Q') = 4. Haiinure:
a)n(P);  b)n(Q).

14. Ilycte U= {x|0<x< 12xEZ}A—{x|2 <7,x €L},
B={x|3<x<9,x€Z},C={x|5< ll,xEZ}.HaﬁaI/ITe:
a) B’ b) C* C)A'; d)4 N B;
e) (4 NB); H4'nc g)B'U C; h)(4uC)NB.
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IIpumep 5. llycte U=N, P={uucna, kpaTHsie 4 u MeHbiue 50} u
Q = {uucna, kpatable 6 u meHbIue 50}.
a) BBIIUIINTE JIEMEHTHI MHOXKECTB P, O;
b) Haitaure P N Q,; ¢) Haitogure P U Q;
d) mpoBepswTe BoioNHEHUE paBeHCTBA n(P U Q) = n(P) + n(Q) — n(P N Q).
a)P=1{4,8,12, 16, 20, 24, 28, 32, 36, 40, 44, 48},
0 =1{6,12,18, 24,30, 36,42, 48};
b) PN QO =1{12,24,36,48};
c)PUQ=1{4,6,8,12,16, 18, 20, 24, 28, 30, 32, 36, 40, 42, 44, 48};
dn(PUuQ)=16un(P)+n(Q)—nPNQ)=12+8 -4 =16.
3HauuT, n(P U Q) = n(P) + n(Q) — n(P N Q) paBEHCTBO A6/15emcs. 6epHbIM. M
YunpaxkHeHus
15. TIlIycrte U= N, P = {npocmule uucna, menvuue 25} u 0=142,4,5,11, 12, 15}.
a) BBIMTUILIATE IEMEHTHI MHOXECTB P;
b) HaitauTe PN Q; c¢) HariauTe P U Q;
d) nmpoBepsTe BeinoaHEHHE paBeHCcTBa n(P U Q) = n(P) + n(Q) — n(P N Q).
16. Ilycte U =N, P = {nenurenu uncna 30} u Q = {menurenu yncna 40}.
a) BBIITUIIINTE DJIEMEHTHI MHOXXECTB P, O;
b) Haiinure PN Q; c) Hailaute P U Q;
d) mpoBepskTe BoinonHeHue paBeHcTBa n(P U Q) = n(P) + n(Q) — n(P N Q).
17. Tlycte U=N, P= {kpaTHbic yncia 4, nexariue Mex 1y guciamu 30 u 60} u
Q={KkparHble uncina 6, jexaniiue Mex 1y anciaamu 30 u 60}.
a) BBIITUIIIATE DJIEMEHTHI MHOXKECTB P, O;
b) Haitnure PN Q;  ¢) HaitauTe P U Q;
d) mpoBepbTe BbiNoaHeHHE paBeHcTBa n(P U Q) =n(P) +n(Q) —n(P N Q).
18. Ilycts U={x|0<x<12,x€Z}, A={x|2<x<T,x €L},
B={x|3<x<9,x€Z}, C={x]|5<x<1l,x €Z}. Haiinure:
a) B'; b) C* c) A’ d)4 N B;
e) (4 N B); )A'N G g) B'U C; h)(4u ) NB.
19. [lycto U=Z C={y|4<y<-1,y€Z}uD={y|-7<y<0,y€Z}.
a) BBIMTUIIIATE JIEMEHTH MHOXeCTB C, D;
b) matinure C N D; c) Haiigute C U D;
d) mpoBepbTe BoinoaHeHHe paBeHcTBa n(C U D) = n(C) + n(D) — n(C N D).
20. TIIycte U= N, P = {kparnbie unciaa 12}, Q = {kparHble uncia 18} u
R={xpatHble yucna 27}.

a) BBIMUIINTE JIEMEHThI MHOXKECTB P, O, R;

(9]



b) HaiiguTe 1PN Q; INPNR;
11O NR; IVPUOQ;
VPUR,; VIQUR;
C) HaguTe IPNONR; ITPUQUR.
21. Tlycts U = N, 4 = {kpaTHble uncna 4, meHbiiue 40},
B = {xparnble yncia 6, menpiine 40} u
C = {xpatHble yncna 12, mensine 40}.
a) BBITIMIITUTE 3JIEMEHThI MHOXECTB A4, B, C;
b) maiinure 14ANB; | IIBNC, |1IIANC;, | IVANBNC.
¢) Halinute 4 U B U C;
d) mpoBephTE BBHIMIOTHEHNE PABEHCTBA
n(4AU BUC) = n(A4)+n(B)+n(C)—n(4 N B)-n(B N C)—n(AN C)+tn(ANBNC).
22. Tlycts U = N, 4={kparusie uucia 6, menbinue 31}, B = {nemxurenu 30} u
C = {mpocTble uncia, meHbiue 30}.
a) BBIMTUIIINTE JIEMEHTHI MHOXKECTB: 4, B, C;
b)maiiiure 1ANB; |[IIBNC;, |[TIIANCG, [ IVANBNC.
¢) HaitauTe 4 U B U C;
d) mpoBephTE BHIMIOJIHEHNE PABEHCTBA!
n(AU B U C)=n(4)+n(B)+n(C)—n(A NB)—n(BN C)—n(4 N C)+n(4 N BNC).

JAunarpammvbl Benna

VYnobHo n300pakaTb MHOXKECTBA B BUe Auarpammbl Benna. B nuarpamme
Benna yHuBepcanbHoe MHOXeCTBO U OyieM n300paxkarh Kak MpsMOYTOJTEHHK,
a MHOXKECTBO — KaK KPYT, JISKAIIHNA B 3TOM MPSIMOYTOJIbHUKE.

Hanpumep, Ha 3TOM pucyHKe n300pa-
KEHO MHOXKECTBO A, JieKalliee BHyTpU
yHUBepcajapHOro MHoxecTtsa U. 3akpa-
IIeHHAasi 00J1aCTh BHE KpyTa O3HAYaeT
JI0ToIHEHUE A’ MHOXKecTBa A:

Ecam U = {2,3,5,7,8}, 4 = {2,7,8} n
A'={3,5}, To OHU U300paKaAIOTCS HA TU-
arpamMMe Benna cienyromum oOpazom:

Ve N
(10)



MBI 3HaeM, 4To eciii B € 4, To J11H000H
AJIEMEHT MHOXECTBA B NMPUHAJICIKUT
MHOXECTBY A. 3HaYUT, HA COOTBETCTBY-
foleit nuarpamme Benna kpyr, 0603Ha-
YA MHOXKECTBO B, JIEKUT B KPYTE,
0003HAYAIOIEM MHOXKECTBO A:

Bce snementn nepeceuenus 4 N B
JIe)KaT Kak B A, Tak U B B. 3HauuT, Ha
COOTBETCTBYMOIIICH auarpamMme BenHa
3aKpalieHHas o0jacTh m300pakaeT
MHOXKecTBO A ) B:

Bce snemenTsl o0benunenust A U B npu-
Hajaexar 1160 A, 1160 B, 1160 od0onm
OJTHOBPEMEHHO. 3HAYUT, Ha COOTBET-
CTByIOIICH auarpamMmme BenHa 06macTs,
COOTBETCTBYIOIIAsI MHOXECTBY A U B,
M300pakaeTcs CieayonmM o0pa3om:

IIpumep 6. llycts U = {1, 2, 3,4, 5, 6,7, 8}. U300pa3ute Ha quarpamme
Benna muoxecTBa:

a)d=1{1,3,6,8} u B=1{2,3,4,5,8};
b)4={1,3,6,7,8} 51 B={3,6,8}.
a)A N B={3,8} b)ANB=1{3,6,8},, BCA4
A
YnpaxHeHus
23. U300pa3ute Ha quarpamMmme BenHa MHOXecCTBa 4, B:
a)U=1{2,3,4,5,6,7}, A=1{2,4,6} wu B=1{5T7};
b)U=1{2,3,4,5,6,7}, A=1{2,4,6} wu B=1{3,57};
oU={1,2,3,4,5,6,7}, A=1{2,4,5,6} u B=1{1,4,6,7};
d)U=1{3,4,57}, A=1{3,4,5,7} u B={3,5}.

(1)



24. Tlyctb U= {x|1<x< 10, x €Z}, A = {HeueTHbIe yncia, MeHbIHe 10} 1
B = {mpocTsie uncna, meabiue 10}.
a) BBIMHUIINUTE IIEMEHTH MHOKECTB 4, B;
b) n3o06pa3ure MHOXKeCTBa 4, B Ha nuarpamme BenHa;
¢) HaliuTe MHOkecTBa A N Bu A U B.
25. Ilycte U= { x| 1<x< 10, x €Z}, A = {kpaTHbIc yrcna 6} u
B = {kparHble uncia 9}.
a) BBITTUIIIATE DJIEMCHTH MHOXKECTB 4, B;
b) natinure muoxxectBa 4 N Bu A U B;
) u300pas3ute MHOXecTBa 4, B Ha Auarpamme BenHa.

26. Ha numarpamme BennHa wu300pakeHbI
MHOXeCTBa A, B. BelmumunTe 31€MEHTHI

MHOXECTB:
I 4; 11 B; 111 47 IV B
V ANB; VI AU B; VII (4 U B), VII A"V B"

27. Ha nuarpamme Benna nzo6pakeHbl MHO-
)KectBa 4, B, C.

a) Beinumure 3meMeHThl MHOKECTB:

14, 11 B; II1 C;

IV ANB; V AUB,; VIBNC;

VII ANBNC; | VII AUBUC.

b) Haitnure:

In(4uBUOQO);

Il n(4) +n(B) + n(C) —n(ANB)-n(ANC)-n(BNC)+nd4NBNC).

VY0610 Ha nuarpamme BeHHa MHOXeCTBa pacKpalinBaTh.
Hanpumep, Ha pucyHke packpaiiensl MHOKecTBa A4, A N B, B, AN B":

A ANB B’ ANB'



YnpaxHeHust

Ilepepucyiite B TeTpanb 1MarpamMMbl U paCKpachTe JaHHbBIE MHOXKECTBA:

28.
A B
U
29.
B
U
30.
@)
U
31.

a)A N B;
c)A'UB,;
e) (4N B,

a) A4;

c) A’

e)A N B;
g)A'N B;
1) (A NB).
a) A;

c) A"
e) AN B;
g)A'N B;
1) (4 N B)"

a) 4;
c)BNC;
e)ANBNC,
gANBNO);
HNBNC)NA.

BBICKA3BIBAHUSA. OTPUIIAHUE,
5-7. KOHBIOHKIWA U TN3BIOHKIINAS

b) 4 N B’
d)A4A U B’
f) (4 U B)".

b) B;
d) B
f) 4 U B;
h) A U B

b) B;
d) B';
f) A U B;
h) A U B’

b) B

d)A U B;
f)AUBUC;
h)(AUB)UC;

Buvickazviéanue — 3T0 OBECTBOBATENbHOE MPEJIOKEHHE, YTBEPIKIAIoIIee
YTO-T100 0 YeM-1100, TPH 3TOM HENIPEMEHHO UCTUHHOE HJIH JIOKHOE.

BonpocurensHbie npeanoxkeHusi, TOBECTBOBATEIbHBIC MPEITI0KEHUS, OMU-
CBIBAIOIIIME JTUYHOE OTHOIIEHUE CyOBEKTa, HApUMEp «3eJICHBIH LIBET IPUSITCHY,
HE SIBJISIIOTCS BbICKa3bIBaHUSAMU. OTMETHUM, UTO CyIIECTBYIOT BBICKA3bIBAHUS,
UCTUHHOCTH HJIH JIOKHOCTH KOTOPBIX HE OMPEICIISIIOTCS OJJHO3HAYHO.

Hanpuwmep, BrickazbiBaHue "ITOT mucaresib poauiics B TamkeHTe" MOXKET
ObITh UCTUHHBIM 110 OTHOLICHUIO K HEKOTOPHIM MHUCATEIISIM U JIOKHBIM IO OT-
HOIICHUIO K JPYTHM.



Ipumep 1. YKaxxkute, KAKHE U3 MPEIIIOKEHUH SBJISIOTCS BbICKa3bIBAHUSIMU.
B ciyuae, korma npeajioxkeHue SBJISIETCS BBICKa3bIBAHUEM, OJTHO3HAYHO JIU
OTIPECIISICTCS €r0 UCTUHHOCTD — JIOKHOCTH?

a) 20:4=80; b) 25-8=200;

¢) ['me moii kapangam? d) V tebs rnmasa romyosie.

a) DTO BBICKa3bIBAHHUE M OHO JIOKHO, Tak Kak 20:4=5;

b) 3TO BeICKa3bIBAHNUE U OHO UCTUHHO;

C) 9TO BONPOCUTENIBHOE MPEJIOKEHUE U MOITOMY OHO HE SIBIISIETCSI BbI-

CKa3bIBAaHHUEM;

d) »To BeIcKa3bIBaHUE. ICTUHHOCTH—I0KHOCTH €0 OMPEIEsIeTCs] HEOIHO-

3HAYHO, TaK KaK MPUMEHUTEIBHO K HEKOTOPHIM JIFO/ISIM OHO UCTUHHO, a K

JAPYTUM — JIOKHO. M

Mp1 6ynem 0003HaYaTh BHICKa3bIBaHUsI OYKBaMU p, ¢, 7 ... .

Hanpumep, p: BO BTOpHUK npowen 1ok ab;  ¢q. 20:4=5;  r: x —4eTHOE YUCIIO.
JI1s1 HOCTPOEHN I HECKOJIBKMX CI0KHBIX BBICKA3bIBAaHUI CITyKaT CHMBOJIbI, Ha-

3bIBa€MBbIC lo2udecKuMu cesazkamu: \ (KOHbIOHKIU, "1", "HO"), V (IU3BbIOHKLIUS,
"unu"), - (orpunanue,”’ He ....","HEBEpHO, YTO ....").

PaccmoTpum ux nonpoOHEi.

OTpunanue

JIns BBICKa3bIBaHUs p BBICKA3bIBAaHME BHUJA "HE p" WIIM "HEBEPHO, 4TO p" Ha-

3bIBACTCA OTPUILIAHHUEM BBICKA3bIBAHHUA p U 0003HaYaeTCs KaK —p.

Hanpuwmep,
OTPUIIAHUEM BBICKA3bIBAHUS OTpunanuem BbICKa3bIBAHUS

p: Bo emopnux wen 001cow p: YV Maounw 2naza zonybuvie
SIBJISICTCS] BBICKA3bIBAHUE SIBJISICTCS] BBICKa3bIBAHUE.

—p: Bo émopnuk 00105 He ObL10; —p: ¥V Maounwer enasa ne conyowie.

SIcHO, 4TO €Cu p UCTUHHO, TO —1p JIOKHO, U HA000POT, €CIIH p JIOKHO, TO —1p
UCTUHHO. DTOT (haKT MILTIOCTPUPYETCS TaK Ha3bIBa€MOMW TaOJIN1IEN HCTUHHOCTH.
Takas Tabnuiia mMoO3BOJISIET, UICXOS U3 BHICKA3bIBAHUSA p, 3aKJIIOUYNTH 00 HCTHH-
HocTu T' mnu noxknoctu F! HOBOro BhICKa3bIBaHUS —p:

T F
N s

1 bykBbl T u F — HavanbHbie OyKBbI aHIIHICKHX clIOB "true" (ucTuHHO) U "false" (JI0)KHO) COOTBETCTBEHHO.

\ %




YnpaxHeHust
32. VYkaxwure, KakKue U3 MPeaJIoKEHUH SIBISIFOTCS BBICKA3bIBaHUSIMHU. B ciryyae,
KOIJ1a IpeIJIOKEHHE SIBJISETCS BbICKa3bIBAHUEM, OJHO3HAYHO JIU OMpe/e-
JSIETCS €r0 UCTHHHOCTH — JIO)KHOCTD?
a) 11-5=7; b) 12 —4eTHOE YHCIIO; c)2e€Q; d)2¢0.
e) [Tapannenorpamm umeer 4 CTOPOHBI.
f) 37 — mpocToe uunco.
g) KakoB TBO#1 pocT?
h) Bce kBaapaThl — 4eTHIPEXyTOIBHUKH.
1) Unet nu cuer?
j) UeThIpexyroJpHUK HE ABJISIETCS apasiie]IorpaMMOM.
k) Toemy Opatuky 13 ner.
1) HpaBstcs nu Tebe ncTopuyeckue KHUTH?
m) MaanHa XopoIio Moer.
n) Tel ponuiics B CaMapkanze.
0) [IpoTHBOMONOXKHBIE YTIIBI PABHBI.
p) [lapannenbHble NpsMbIE IEPECEKAIOTCS.

33. CocraBbTe OTpHUILIaHKE BbICKa3bIBaHUsL. ICTUHHO 11 OHO?
a) p: BCE YEThIPEXYTOJbHUKY SIBJISIFOTCS HapaliesorpaMMaMH;
b) ¢: /5 — uppaumoHanBHOE YHCIO; C) r: 7 — palliOHaJIbHOE YHCIIO;
d) s: 23-14=12; e) t: 52:4=13;
f) u: pa3HOCTBH ABYX YETHBIX YKCET HEUETHA;
g) p: IPOU3BEIEHUE NIOCIIEI0BATEIbHBIX HATyPAJIbHBIX YUCEI YETHO;
h) ¢: Bce Tymble yIibl paBHBbI;
1) ¥ BCE Tpalneuu — napajuleaorpaMMBl;
j) S: ecau B TPEYTOJIbHUKE JIBE€ CTOPOHBI PaBHBI, TO OH HAa3bIBAETCS
paBHOOEIPEHHBIM.
34. Ilyctb x, y € R. CocTaBbTe OTPUIIAHUS BBICKA3bIBAHHIA:
a)x>5; b)x > 3; c)y<S§; d)y < 10.
3S. Jlns3agaHHBIX BRICKA3bIBAaHUH 7, § ONIpeenuTe, OyIeT JIU BhICKa3bIBAHHE §
OTpHIIAHKEM BbICKa3bIBaHUsl 7! B cirydae, Koraa BbICKa3bIBaHUE S HE SIBIIS-
eTCs OTPULIAHUEM BBICKa3bIBAHUS 7, HAUAUTE OTPUIIAHNE BHICKA3bIBAHHUS 7.

a) r: Poct Maauns! Beitie 140 cm; s Poct Maaunsl Huxe 140 cwMm;
b) r: AxGap 3anuMaercs GpyToosiom; s: AkOap 3aHUMAETCST MYy3bIKOM;
¢) r: 5l ceroHs MU YEpHBIN Yaii; s: S ceroHs MuJj 3eJeHbIN Yaii;
d) r: 5 6s11 B Camapkanze; s. 1 Hukoraa He 6611 B CamapkaHse.

(15)



Ipumep 2. CocTaBbTe OTPUILIAHUE BHICKA3bIBAHUS:

a) x — ObIHA, X € {OviHU, apby3vl};, | b)x >2,xEN; |c)x >2,x EZ;

a) x — apOy3; b)x=1; Ox<2ux€Zp

YupaxkHeHus
36. CocraBbTe OTpUIIAHHUE BHICKA3bIBAHMUSI.

a)x € {1,2,3,4};
b) x € {nowaou, osywi};
)x>0,x>7Z;
d) x — yueHuk, x € {yuenuxu};
€) X — yYeHHIa, X € {0esouKu}.

Y100HO HaXOIUTh OTPULIAHHUE BbI-
CKa3bIBaHUS C MOMOUIBIO HArpamMm
Benna. Hanpumep, paccmMoTpum Bbl-
CKa3bIBAHUE:

p: "Hucno x 6omnbiie, uem 10 "

Ha pumarpamme U — MHOXXECTBO BCEX YMCEJI, MHOXKECTBO P — MHOXECTBO
UCTUHHOCTHU BBICKa3bIBaHUS p, TO €CTh MHOXKECTBO BCEX X , TSI KOTOPBIX 3TO
BBICKA3bIBAHME UCTUHHO. MHOXeCTBO P’ SIBISETCS MHOXXECTBOM HMCTHUHHOCTH
oTpuuanus —p: "Hucno x meHpue wim pasHo 10".

Ilpumep 3. Ha maoxectBe U={ x | 0 < x < 10, x € N} paccMoTpum BbI-
CKa3bIBaHUE p. X— npocmoe yucio. Halaure MHOKeCTBAa UCTUHHOCTH BBICKA-
3bIBAHUN p U 7P

[TycTs MHOXeECTBO P — MHOXECTBO UCTHHHOCTH BBICKAa3bIBAHHS p, @ MHO-
XKeCTBO P’ — MHOXXECTBO BbICKa3bIBaHHs —p. Toraa 3TH MHOXECTBa HM30-
OpaskaroTcst Ha Tuarpamme Benna crienyromumm oopazom:

A

Yupaxuenus
37. CocraBbre OTpULIaHKE BBICKa3bIBaHUS M 1300pa3uTe Ha nuarpamme Benna:
a) U= {x]|20 < x <30}, p: x — mpocTOE€ YUCJIO ;
b) U={x|1<x<10}, p: x —9eTHOE.




38. Ilycte U = {yuenuku 10 knacca}, M = {yuenuxu, nocewarowue my3oi-
Kanvhuwlil kpyoicok}, O ={yuenuku, ueparowue 6 opkecmpe}. 1300pazure
Ha quarpaMMe BeHHa cienyromiye BbICKa3bIBaHUS:
a) BCE YUEHUKH, TIOCEUIAIONINE MYy3bIKAJIbHBIN KPYXKOK, HTPAIOT B Op-
KECTpE;
b) HU OZIUH yYEHUK, UTPAIOIIHUIA B OPKECTPE, HE MOCEIIAET MY3bIKAIb-
HBI KPYKOK;
C) BCE YUYCHUKH, UTPAIOIIHNE B OPKECTPE, HE TIOCEHIAIOT MY3bIKAJIbHBIN
KPYIKOK.

39. Tlycts U= {x|5<x<15 x €N}, p: x <9. U300pa3ute BrICKa3bIBAaHKE
Ha JauarpaMMme BeHHa W BBINUIKATE BCE AJIEMEHTHI MHOXECTBA HCTHH-
HOCTHU OTPHUIAHHS ~P.

40. TIycts U= {x|x <10, x € N}, p: x — yeTHbIe uncia. 300pa3uTe BhICKa-
3pIBaHKE HA AHarpaMMe BeHHa M BBITUIINTE BCE SJICMEHTHI MHOXKECTBA
UCTUHHOCTH OTPUIIAHUS.

KouboHknusa
BrickaspiBanne, 00pa30BaHHOE U3 IBYX BHICKA3bIBAHHH C TIOMOIIBIO CBS3KU
"n", HA3BIBACTCS KOHBIOHKYUEl 3aJaHHBIX BHICKa3bIBAHU.
KonbroHKIHS BBICKAa3bIBAaHUM p, ¢ 0003HAYAETCS Yepe3 pAq.
Hanpumep, KOHBIOHKIIHST BBICKA3bIBAHUM,
p: Dnvoap Ha 3a8mpak el nios;
q: Dnvoap Ha 3a8mpax eyl camcy.
UMeeT BU/I:
PAG: Dnvoap Ha 3a8mMpax e nios u camcy.
BunHo, 4TO BRICKa3bIBaHUE pAg BEPHO, €CIIM DJbJap Ha 3aBTPaK €1 U IJI0B
U CaMCy, TO €CTh BBICKa3bIBaHWE pAg UCTHHHO MPH UCTUHHOCTH 00OMX BBICKA-
3pIBaHMi. Eciii XOTs1 ObI OJTHO M3 BBICKA3bIBAHUH p, ¢ JIO)KHO, TO BEICKA3bIBAHHUEC
PAG ABISETCS JIOKHBIM.
KoHBIOHKITNSI BRICKA3bIBAHHM p, ¢ UMEET CIICAYOITY IO TAOIHUIY UICTUHHOCTH:

p q §24Y

T T T PAg UCTUHHO, Korzia 00a BbICKa3bIBaHUS p, ¢ UC-
TUHHBI.

T F F .

F T v PG IO)KHO, KOT/1a XOTS1 ObI OJJHO U3 BBICKa3bIBAHUI

F F g D qT0XHO.

[epBb1it 1 BTOPO# CTONOIBI TAOIHIIB COCTABIICHBI M3 BCEX BOSMOXKHBIX 3HAYCHHIA

UCTUHHOCTHU BBICKA3bIBAHUMN p, q.



Ha nuarpamme P — MHOXECTBO HUCTUHHOCTH
BBICKa3bIBaHUS p, ) — MHOXECTBO HCTUHHOCTH
BBICKA3bIBAHUS ¢ , @ MHOXKECTBO HICTUHHOCTH BblI-
CKa3bIBaHUS pAg siBIseTCS MHOKecTBOM P N O, Ha
KOTOPOM MCTHUHHBI 00a BbICKAa3bIBAHUS:

YupaxkHeHus
41. CocTaBbTe KOHBIOHKIINIO BHICKA3bIBAHUI:
a) p: MaauHa — TepanesT; q: MyHuca — cTOMaToJIOT;
b) p: uncno x 6ombire, yem 15; ¢: uucio x MeHsbIne, yem 30 ;
C) p: 00J1a4HO; q: UJIeT IO Ib;

d) p: y Annma gepHbIe BOJIOCH, | ¢: y Annma roiyOsbie Tasa.
42. Omnpenennte, HICTHHHOCTD BBICKA3BIBAHHS PA|

a) p: 5 — HEYETHOE YHCIIO; q: 5 — IpPOCTOE YUCIIO;
b) p: KBagpaT UMEeT YeThIpe CTOPOHBI; | ¢: TPEYTONBHUK UMEET IATh
CTOpOH,;
c) p: 39 <27, q: 16 > 23;
d) p: 12 nenutcs Ha 3; q: 12 nenwurcs Ha 4;
e) p: 5t8 =12; q: 6+9 =15.
43. Tlycte U= {x |1 <x <12, x €Z}. p: x — 4eTHOE YHCJIO, §: X— MEHBIIIE,
gem 7.

N3obpasute Ha quarpammMe BenHa MHOYKeCTBa ICTUHHOCTH BBICKA3bIBa-
HUW: a)p, q; b)pAq.
JAu3broHKUMSA
BrickaspiBaHme, 00pa30BaHHOE U3 IBYX BHICKa3bIBAHHH C TIOMOIIBIO CBS3KH
"unm'", Ha3bIBACTCS OU3BLIOHKYUEl 3aJaHHBIX BBICKA3bIBAHUM.
JIN3BIOHKIINST BBICKA3bIBAaHUH p, ¢ 0003HAYAETCsI uepes pVq.
Hanpumep, 1u3bIOHKIMS BBICKa3bIBaHUIM,
p: Dnvoap ce2o0Hs nocemum OUOIUOMEKY;,
q: Onvoap ce2o00Hs nocemum meamp .
UMeeT BUJT;
PpVq: Onvoap ceco0Hs nocemum o6ubOIUOMeEKY Uiu meamp.
BrickasbiBaHue pVg UCTUHHO, KOTJIa CETOAHS DbJap MOCETUT JUO0 OnubIu-
OTEKY, JTMOO Tearp, MO0 U TO U JPYyTOoe.
BrickaspiBanue pVg OyIeT JIOKHBIM, JIMIIB KOTJa 00a BBICKA3bIBAHUS P, ¢
OyIyT JIOXKHBIMHA OJTHOBPEMEHHO.
JIM3BIOHKIINS UMEET CIICAYIONIYIO TaOIUIly HCTHHHOCTH:

‘




pVq
pVq UCTUHHO, KOTAa XOTs ObI OJTHO U3 BbICKa3bIBa-
HUM p, ¢ AICTUHHO.

S
o TR
m o

pVq J0XHO, KOraa o0a BBICKA3bIBAHUA p, ¢ JTOKHBI.

Ha nuarpamme P — MHOXECTBO UCTHHHOCTH
BBICKa3bIBaHUS p, ) — MHO)KECTBO MUCTUHHOCTH
BBICKa3bIBaHUS ¢, @ MHOKECTBO HICTUHHOCTH BBbI-
CKa3bIBaHUs pVq ABIISIETCSI MHOXKECTBO P U O, Ha
KOTOPOM UCTHUHHO XOTS OBl OTHO BHICKA3bIBAHHE:

YnpaxueHust

44. Omnpenenute, HICTHHHO WJIH JIOKHO BBICKA3bIBAHUE pV(:
a) p: 24 nenutcs Ha 4, g: 24 nenutcs Ha 6;
b) p. —8>-5, g: 5<0.
45. Omnpenenure, OyAeT 1M BHICKA3bIBAHUE pVg UCTUHHBIM HIIH JIOKHBIM?
a) p. Cpennee apudmeTndeckoe ynces 5 u 9 paBHo 7,
q: Cpennee apudmernueckoe uncen § u 14 pasuo 10;
b) p: 5+8 =12, g 6+9 = 15.
46. Tlycto U= {x|1<x<20,x€Z},
P X KpaTHO 3, g: X — IPOCTOE YUCJIO.
a) 300pa3ute Ha nuarpamMe BeHHa MHOYKECTBAa HCTHHHOCTH BBICKA-
3bIBAaHUM P, ¢;
b) N300pa3ute Ha quarpamme BeHHa MHOXeCTBAa NCTUHHOCTH BBICKA-
3pIBaHUl | —p; 11 pvg; Il pAg .
47. Tlycto U= {x| 1 <x< 12, x EZ},
p: X — IPOCTOE YUCIIO, g- X ACIUTENb uncia 12.
a) 300pa3ute Ha nuarpamme BenHa MHOXeECTBa HICTUHHOCTHU BBICKA-
3bIBAaHUM P, ¢;
b) N306pa3ute Ha nuarpamMe BeHHa MHOKeCTBAa HCTUHHOCTH BBICKA-
3pIBaHUN | —p; 11 pvg; 111 pAg.
48. x: Capmop 3aBTpa MOWACT HA IMIABAHHE;
y: Capmop 3aBTpa moiiieT Ha GyTOOI. 3anUIIKUTE KPATKO CIEeTYIOIIHNE BbI-
CKa3bIBaHM I, UCHOJIb3Ys JOTMYECKHUE CBA3KU X, y U —, V, A!
a) Capaop 3aBTpa He MONJET Ha MJIaBaHUE;
b) Capaop 3aBTpa noiIeT U Ha IJIaBaHue, 1 Ha GyTOOT;
c¢) Capnop 3aBTpa noiiet 1100 Ha rmiIaBanue, 1100 Ha GyToo;



d) Capnop 3aBTpa He NOWIET HU Ha IJIaBaHUe, HU Ha QyTOOII;
e) Capnop 3aBTpa MoWIeT Ha TJIaBaHWE, HO He ToiIeT Ha GyTOo.
49. 3anummuTe KpaTKO CIEIYIONINE BBICKa3bIBAaHUS, HCIOIB3Ys JIOTUICCKHE
CBSI3KH —1, V U A:
a) Capiopy HpaBsTCS MOPOXKEHOE M MPOXJIaIUTETbHBIC HAITUTKH,
b) Capnopy HpaBUTCS MOPOKEHOE, a TPOXJIAIUTEIbHBIC HATTUTKH eMY
HE HPaBSTCS;
¢) x — mpocToe uncio, oonbmee 10;
d) xoMnBIOTEp HE UCITPaBEH.
50. Cremyrorye BpICKa3bIBAHUSI ONIPEICIISIIOT TPUOTM3UTEIBHBIN PACTIOPSIOK
nus Capnopa:
p- Capnop paHo IPOCHYJICS;
g: Capaop cben Ha 3aBTpak CMETaHY;
r: Capaop cbhell Ha 3aBTpakK CyTI;
s: Capop Ha yKHUH CheJl IJIOB,;
u: Capmop mo3aHUMaJCs CIIOPTOM;
v: Capnop npouesl KHUTY.
BrICKaxuTe Ha €CTECTBEHHOM SI3BIKE (IIPOYHMTANTE):
a) g, b) s; c) g Au; d)rAs; e)rvs; HHuvw

8-9 JIOT'NYECKASA PABHOCHUJIBHOCTD. 3AKOHbI JIOI'MKHN

COCTaBI/IM, HCIIOJIb3YA 6YKBI>I 1 CUMBOJIBI JIOTHYCCKHUX CBA30K TAKHUX, KaK OT-
pULaHHUC, KOHBIOHKIWA U AU3BbIOHKI U, CAMBOJIIMYCCKY IO 3alIUCh 0o0J1ee CII0KHBIX
BBICKA3bIBAHUM €CTECCTBEHHOI'O SA3bIKA, IIPU 3TOM HE 06pan1a${ BHUMAaHHUA Ha UX
HCTHUHHOCTDb NJIK JTIOKHOCTD.

CumMmBosImyeckasi
Bricka3bIBaHMeE €CTECTBEHHOI'0 A3BIKA
3aluch
OTtpunanue:
1. CanuMm He noMa. -5
2. Cpencra JIETKO He U3BICKABAIOTCS. M
3. Hesepno, yto Pamma npouyesn KHUTY. ! g
4. To, uto Mapsbsim B Byxape — /103Kb. B
KonbroHkuus:

5. Axmanb u CyHHar — 00a yuuTens. ANS
6. boOyp, a TakKe A0 3aHUMAIOTCS CIIOPTOM. BAA
7. BoOyp cuibHBIN, HO AJIO CHIIBHEH €ro. BAA
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8. dyTOonpHBIN KTy "bapcenona" mpu3HaH JTydIIuM, MAB
HEeCMOTPSI HA TO, YTO BCE MEIUACPECTBA OBLIH MTPOTHB.

JIn3bIOHKIMS:
9. Pano npuezner 1160 Ha MeTPO, TMOO0 aBTOOYCOM. Mv A
10. DToT BuA criopta BeiOpan boOyp mim Ado. BvA

OObenuHsist TaOMUIBI ICTUHHOCTHU ISl OTPUIIAHUSI, KOHBIOHKIIMN U JTU3b-
FOHKIIUHM, MO)KHO COCTaBUThL TAOJIUI[bI ICTUHHOCTH JJIs1 00Jiee CIIOKHBIX BBbI-
CKa3bIBAaHUMU:

Ilpumep I. CoctaBbTe TaOIUIY UCTUHHOCTH BBICKA3bIBaHUA p V —q.

1 wae.
Beinumiem tabauily ¥ 3amoJIHUM CHavasia
NEepBBIM U BTOPOW CTOJOEI BCEMH BO3-
MOYKHBIMH 3HAYEHUSAMH UICTUHHOCTU P U g

2 wmaz
YuuTsiBas 3Ha4YEHUS] UICTUHHOCTH ¢, 3a-
MTOJIHUM TPETHUM CTOJIOEI] 3HAYCHUSIMU
HWCTUHHOCTH — ¢:

3 wmaz
YuuTeiBas 3HAYCHUSI UICTUHHOCTH P U 1 ¢,
3aMOJTHUM YeTBEPTHIN CTOI0CI] 3HAYCHHU -
MU UCTHHHOCTH p V —q: M

Ilpumep 2. JlokaxxuTe, 4TO BBICKA3bIBAHUE p V ~p SBISAETCS TABTOJIOTUEH.
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3anoaHUM TaONnuIy UICTUHHOCTH: )4 -p pVp
BunHo, 4To BbICKa3bIBaHUE p V ~p NpH-
HUMAaET TOJIBbKO UCTUHHBIC 3HaYEeHUs (CM. T F T
Tpetuil cronben). [loatomy naHHoe BbI-  F T T
CKa3bIBAHUE SBJIIETCS TABTOJIOTUEL.

Ecmu AJIL ABYX BBICKA3bLIBAHUM COOTBCTCTBYIOIINC UX 3HAYCHUAM UCTHUH-
HOCTH CTOJ'I6I_[BI OJIMHAKOBbI, TO O9TH BBICKA3bIBAHH HA3BIBAIOTCA JiocUUECKU
PABHOCUIBHBIMU.

Ipumep 3. JlIokaxxure, 4TO CIEAYIOIINE BBICKA3bIBAHU S SIBJISFOTCS JIOTHYE-
CKH PaBHOCHJIBHBIMU —(pAg) 1 —pV—q.

CocTtaBuM TaONHIIBI MICTUHHOCTH JIJISI BBICKAa3bIBaHUU —(pAg) 1 —p V —q:

p g pNg —(pPAQ) P q p g TpVq
T T T F T T F F F
T F F T T F F T T
F T F T F T T F T
F F F T F F T T T

Tak kak y BbICKa3piBaHUU —(pAg) U1 —p V —¢ COOTBETCTBYIOIINE 3HAYCHHUSIM
MCTUHHOCTH CTOJOIbI OIMHAKOBBI, TO 3TU BbICKAa3bIBAHUSI SIBISIOTCS JTOTMUECKU
PaBHOCHJIBHBIMHU.
Mp1 Oyniem o003HauaTh 3TOT (HakT Tak: ~(pAg) = —p V —q.
YnpakHeHus
S1. CocrtaBuTh TaOIUIIBI ICTUHHOCTH BBICKA3bIBAHUM:

a) pAg; b) ~(pvg); ¢)pV g d) pvp.
52. SIBiIAIOTCS JIM BBICKA3bIBAHUS TABTOJIOTHEH:

a) "p A g b) (pvq) V —p; pA—g?
53. JlokakuTe JOTMYeCKYI0 PaBHOCUIBLHOCTH:

a) ~(7p) =p; b) pAg=p;

opV(pAqg)=pVyg, d) (g A =p) = ~q A (pVg).

54. PaccMoTpuM BBICKA3bIBAaHUS:
p- Capnop mo6ut s1610ku; ¢: Caprop Jr00UT BUHOT'PAI.
BeipasuTe cnenyromnine BpICKa3bIBaHUS CPEACTBAMU €CTECTBEHHOTO S3bIKA!
a)pVyq; b) ~(pvg); ¢) ~p; d) =pA—q.
55. CocraBuB Ta0NUIly HCTUHHOCTH, TIOKAKUTE JIOTHYECKYIO PABHOCHUIIBHOCTD
BBICKa3bIBaHUHN —(pVq) 1 —p A —q.
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UMILIMKALIAS , KOHBEPCHS,
10-11_ MHBEPCHS M KOHTPATIO3ULIUS

NUMniukanusa

Beicka3zpiBanue, 00pazyeMoe U3 JIByX BBICKAa3bIBAHHMI C MOMOIIBIO CBS3KU
"ecli .... , TO ..." Ha3bIBACTCS UMNIUKAUUEll DTUX IBYX BHICKa3bIBAaHUN.
Nmnnukanus "Ecnu p, To ¢" 0003Ha4aeTcsa Kak p=>¢ U UMEET TaKxKe cie-
nytomue uarepnpetanuu "U3 p cnenyet (BbiTekaet) ¢", "Bricka3bpiBaHue p
J0CTaTouHO s g ", "Bricka3piBaHne ¢ He0OX0muMo 1ist p'.
[Tpu 5TOM BBICKa3bIBaHUE p HA3BIBACTCS IOCTATOYHBIM YCIOBUEM IS ¢, A
BBICKA3bIBaHHE ¢ — HEOOXOUMBIM YCIOBUEM [IJIS P.
PaccmoTpum , Hanpumep, BBICKa3bIBAHUS
p: ¥V Capoopa ecmb menesusop;  q: Capoop 6yoem cmompems KUHO.
Torzma BeICKa3pIBaHUE p = ¢ O3HAYAET.
Ecnu 'y Capoopa ecmb meneguszop, mo on 6yoem cmompems KUHOo.
TouHo Takxe p = ¢:
s moeo, umobwr Capoop cmompen KUHO 00CmMamo4Ho, 4modwl y He20 Obll
menesusop.

MO’KHO 3aMETUTh, UTO BBICKA3bIBAHUE p = ¢ JIOKHO, = P g p=>q
JMIIb KOTZIa BBICKA3bIBAHUE p HCTHHHO, @ BBICKA3bIBAHUE = T T T
¢ JI0HO, a B OCTAJIBHBIX CIydasX — UICTUHHO. [loaToMy = T F B
MMeeM CIIEAYIONIYI0 TabauIly HCTUHHOCTH: F T T
W3 BbICKa3bIBaHUM U IOTUUECKHUX CBSI30K, HE oOpamas =~ F F T

Ha 3HAYCHUA HICTUHHOCTH, MOXKXHO COCTAaBHUTb 0oJiee CIIOKHBIE BHICKA3bIBAHHUSL.

Ilpumep 1. PaccMOTpHUM BBICKAa3bIBAHUS
p: "AHOpa 9acTo CMOTPUT KMHODUIBMBI";
q: "bapHo 4acTo CMOTPUT KMHODUIBMBI "
r: "bapHo He cnacT ’k3ameH";

s: "mpouszoitaeT uyao".

Nmeem:
1. pA —g: "AHOpa yacTo cMOTpUT KUHOPMIBMBI, 2 bapHo — HEeT".
2. p= —q: "Ecnu AHOpa 4acTo cMOTpUT KHHOPUIBEMBL, TO bapHo Het".
3. p=(rV s): "Ecnu bapHo 9acTo cMOTpHUT KHHO(DHUIIBEMBI, TO OHA WJTA HE CIIACT
AK3aMEH UJIA MPOU30MIET uya0".
4. (pA —s) = r: "Ecnu bapHo 4acTo cMOTpUT KUHODUIBMBI U IPH 3TOM HE
MPOU30UJIET uy/a, To bapHo He caacT ak3ameH".

5. (gAs) V r: "JIn6o bapHO yacTO CMOTPUT KMHOMUIEMBI M TPOU30MIET TY/IO,
160 bapHo He cnact sk3amen". A
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DKBUBAJCHIIUA

BrickassiBanue Buaa (p=q) A (g=p) Ha3bIBACTCS IKGUBANCHUUCI
BBICKA3bIBaHHUI U 0003HAYAETCA TaK: p&q.

3anuch p<q yuTaeTcs Kak "BbICKa3bIBaHUE p HEOOXOIUMO U JOCTATOUHO
I q" WK KakK "BbICKA3bIBAHHUE p UCTUHHO JUIIb MTPU BBITIOJHEHUH ¢

IIpumep 2. p: x — 4eTHO, q: TIOCAEeqHAS IIU(pa yucia x yeTHa. Bripazurte
BBICKa3bIBAHHE P& .

PaccMoTpum BbICKa3biBaHMe, p=>¢q: Ecin x— 4eTHO, TO ero mocieaHss
nudpa 4eTHa;
g=p: Ecnu nocnensss uugpa yuciaa x 4eTHa, TO X — YETHO.
Torna 3anucek p<¢q unraercs , kak "JlJist TOro 4To0bI YUCIIO X OBLIO YETHO,
HE0oO0XO0IMMO U I0CTAaTOYHO, YTOOBI MOCNeHss ero nudpa Oblia ueTHON". 4y
Teneps 1151 3aJaHHBIX BBICKAa3bIBAHUN p U ¢ COCTABUM TaOIMIy UICTUHHOCTH
BBICKA3bIBaHUS p&q:

P q p=q q=p (p=9) N (q=p)
T T T T T
T If ki T F
E T T B F
E I T T T
BunHo, uTo BbIcKa3piBaHUE p&>q OyAeT UCTUHHBIM, | P q peq
JUIIb KOTJA BBICKA3bIBaHUS p U ¢ NIPUHUMAIOT OJUHA- T T T
KOBbI€ 3HAYEHUsI UCTUHHOCTHU (TO €cTh Korjga oHu oba = T F F
OHOBPEMEHHO UCTHHHBI WJIM OJHOBPEMEHHO JIOXKHBI ). = F T |2
K Ii T

YupaxHeHust

56. B cienyronux UMITMKAIUSIX OMPEneIuTe He0OX0AMMBIE, JOCTaTOYHBIC
YCJIOBHUSI M BBIPA3UTE 3TU BBICKA3bIBAHUSA 110 —IPYTOMY, UCIOJIb3Ys CJI0Ba
«HEOOXOIMOY, «IOCTATOTHOY:
a) €CJIM 5 HEe YCICI0 Ha YTPEHHU aBTOOYC, TO S OTMO3/1al0 B IIKOIY;
b) eciu TemriepaTypa CHU3HUTCS, TO BOAA 3aMEP3HET;
¢) ecim x > 20, To x > 10;
d) ecnu 51 32010 TOJ1, TO HAIIA KOMaHJa MOXKET MOOCTUTh..

S7. BripasuTe BbICKa3bIBaHHE p=>¢ HA €CTCCTBCHHOM SI3BIKE:
a) p: Oy/IeT COJTHEYHO, g: s MOy KynaThCs;
b) p: wucio x nenutcs Ha 6, ¢’ X — 4EeTHO;
C) p. B XOJIONWJIBHUKE €CTh sIHIIa, | ¢. ManauHa IpUTOTOBUT TOPT.
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58. CocraBbTe TaOIUIBI HCTUHHOCTH BBICKA3bIBAHUM:
a)p="q; | b)mg=>"p; o (pvg)=p; | d) gNp=9);
e)pe g, | ) (pegh—p; | g p=(pA~q); | h) (p=9) =>"p.
59. PaccMoTpuM BhICKa3bIBaHHS: p. MIENT JOXKb, ¢. 00pa30BaIUCh JTYXKHU;
3anuiuTe BhICKa3bIBaHUSI B CAMBOJINYECKON hopMme:
a) €CIIM IeJT J0XKIb, TO 3HAUUT OYIyT JIYXKU;
b) oOpa3oBaIuCh JIyKH, 3HAUUT IIEIT JOXK b,
C) IyK HET; d) nox b He mmIe,
€) €CJIU JIOXK b He IIeJI, TO JIY)K HET;
f) ecnu my>k HET, TO TOXK/Ib HE TIETT;
g) €CJIU JIyK HET, TO e 0K Ib;
h) nnst Toro 4ToOBI 0OPa30BaTUCH JTYKHU, HEOOXOAMMO U JIOCTATOYHO,
qTOOBI IIEJT TOXKIb.
60. CocraBuB TaONUIIBI HCTHHHOCTH, JOKAXHUTE, 4TO —p = ¢ = pVq:
peq = (PAQV(TPA—g).
61. Kakoe u3 BbICKa3bIBaHUH OYyJET JOIMYECKU PAaBHOCUJIBHBIM BBICKA3bIBa-
HUIO ¢ = p:
a)p=>q; b qg=>p;, ©cqg=>"p, d)~(p=>"9.
62. Kakue n3 BbICKa3bIBaHMI BCET/Ia CTUHHBI? Beeraa oKHbBI?
a) p=(pAq);  b)pAg=>pvg; ) (p=>7q)V(p=9).

Konsepcust

KonBepcueli BbICKa3bIBaHUS p=>¢ HA3bIBACTCS BBICKA3bI-
BaHUE g=p.
KonBepcus UMeeT ciIeayomyo TabauIy UCTUHHOCTH:

q=p

mm S
TR
— 1 = -

Ilpumep 3. PaccMOTpUM BBICKa3bIBAHUS
D mMpeyeonbHUK pagHobeOpeHHblll,
q: 08a yena mpey2oibHUuKd pagHol.
BbIpasuTe Ha €CTECTBEHHOM SI3bIKE BHICKAa3bIBAHUE p=>¢ U €r0 KOHBEPCHUIO.
p=¢q: Eciiu TpeyronpHUK paBHOOSIPEHHBIN, TO Y HETO J[Ba yTiIa PaBHBI.
g=p: Eciu 1Ba yria TpeyronbHUKa paBHBI, TO OH paBHOOEIPEHHBIH . 4

NuBepcus

WHBepcuelt BeICKa3bIBaHUS p=>¢ Ha3bIBACTCS BBICKA3bIBAHUE ~p=7q.
WHBepcus uMeer cllefyouyo Tablnuiy HCTUHHOCTH:

(25]



Ota Tabnuua coBnagaeT ¢ TabNMLUEH UCTHH-  p ¢ =P | 7q | " p=>q
HOCTH BbICKa3bIBaHUs g=p. [looToMy KOHBEp- 'T 'T 'F F T
CUsl M UHBEPCHS JIOTHYECKH PABHOCUJIBHBL T F F T T

1 1 1 E
B R T

KOHTpﬁ“OC}HII"H

KonTpamno3utiueii BpICKa3bIBaHUs p=>¢ HAa3bIBAETCS BBICKA3BIBAHUE ~g="p.
KoHTpano3umus nMeeT CIeAYONY0 Ta0IuIly HCTHHHOCTH:

Ora Tabiuua coBmajaeTr ¢ Tabuuued uc-  p g g | 7p | g=>p

TUHHOCTH BBICKasbiBaHuA p=>q. Iloostomy T T F F i
MMIJIMKAIAS U KOHTPAIlO3UL U JIOTUYECKH T F T F F
PaBHOCUJIBHBIL. N BN BE T T

BN REN B T T

Ipumep 4. PaccMoTpuM BbICKa3biBaHue." Bce yunTess ;KkUBy T MOOJIU30CTH
oT mKojbl". COCTaBUM €ro KOHTPATO3UIIHIO.

JlanHOE BBICKa3bIBaHHE MOXKHO cpopMynupoBath Tak: "Eciu 3TOT uenoBek
— YYMTEllb, YTO OH KUBET MOOINU30CTH OT IIKOIBI".
D710 npeanoxeHue umeet Gopmy p=q, rae
p: ATOT YEJIOBEK — YUUTENb, ¢ 3TOT YEJIOBEK >KMBET MOOIM30CTH OT IIKOJIBI.
KoHTpano3unus ~g="p UMeeT BU/I;
"Eciu 3TOT 4eI0BEK HE KMBET MOOJIM30CTH OT IIKOJIBI, TO OH HE SIBJISETCS
yuuTenem. A

Ilpumep 5. PaccMOTpUM BBICKa3bIBAaHUSA:
p: Camanoap naxooumcs 6 bubauomexe, q: Camanoap uumaem KHuzy.
CocTaBbTe HMIITMKAIIMIO, KOHBEPCHIO, HHBEPCHIO I KOHTPATIO3HUITHUIO.

NUMnaukanus Camanmap HaxoauTcs B OMOIUOTEKE, OH YMTACT
p=q KHUTY.

Konsepcust Ecnu Camangap untaeT KHUTY, TO OH HAXOAUTCS B
q=p oudnmoreke.

NuBepcus Camanyap HaxoAUTCs HE B OMOIMOTEKe, HO OH HE
p=>"9 YUTACT KHUTY.

KonTpanosuuus Ecnun CamaHziap HE yuTaeT KHUTY, TO OH HE HaXO-
—g=>"p UTCS B OMOJIMOTEKE.

OTtMeTHM, 4YTO UMILUIMKALUS U KOHBEPCHS JIOTHYECKH HE PAaBHOCHUIIBHBI, TaK
Kak , HanpuMep , CaMaHaap MOXKET YATaTh KHUTY M B Kjacce. A
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YnpaxHeHust
63. CocTaBbTe KOHBEPCHIO U HHBEPCHUIO:
a) ecnu Jluepa ofIeHeT JKEMIIEP, TO OHA COTPEeTCs;
b) ecnu nBa TpeyrojabHUKA MOMOOHBI, TO €r0 YIVIBI COOTBETCTBEHHO
paBHBI,
¢) ecau 2x*= 12, T0 X = +6;
d) ecniu Anum urpaet, TO OH pagyercs;
€) eclii TPEYTOJIbHUK PaBUIBHBIN, TO €r0 CTOPOHBI PAaBHBI.
64. CocraBbTe KOHTPANO3UIIHIO:
a) BCE pO3bI UMEIOT IIUTIHI;
b) Bce cyapu Bcerga NPUHUMAIOT CIIPABEIJIMBOE PELICHUE;
¢) Bce xopoire GyTOONTUCTH TOYHO MOMAIAI0T MSIYOM B IICITb;
d) korga >kMAKOCTh HAJIMBAIOT B COCYJl, TO OHA IPUHUMAET HOpMY CO-
Cyna;
€) ecJId YeJIOBEK YeCTEH U 00pa30BaH, TO OH yCIIEHICH.
65. a) CocraBbTe KOHTPAIO3UIMIO BhICKa3bIBaHU ""Bce yueHukH 10 kiacca
M3y4YarT MaTeMaTHKY";
b) [lycth yTBepkaeHue "Bce yueHukH 10 kiracca M3y4aroT MaTeMaTu-
Ky" uctuHHO. Kakue BbIBO/IBI MOYKHO CI€IaTh HEIIOCPEACTBEHHO U3
cienyroomux BoickazbiBaHui: "[llaBkaT — yyenuk 10 knacca"; "Mu-
puciam He u3ydaeT mateMaTuky'; "JloHuep n3ydaeT u MaTeMaTHKy,
U aHrIIMckui"?
66. CocTaBbTe KOHTPAIMO3UIIUIO BHICKA3bIBAHUIA:
a) YUCJI0 X JCTUTCS Ha 3 = 4ucIio x? aenurtcs Ha 9;
b) ecnm mocneaHss udpa Yuciia x paBHa 2 = X — YETHO,
c) ABCD — npsmoyronbauk = AB||CD u AD||BC;
d) ABC — npaBuibHBIN TpeyTOabHUK = £LABC = 60°.
67. Ilycts p: Jlom umeet He Gosee 3 OKoH, ¢. [loM nuMeeT AIMOBYIO TPYOy.
Torna p=¢q: Ecau nom umeeT He 60ee TpeX OKOH, TO OH UMEET TBIMOBYIO

TpyOy;

(27]



a) COCTaBbTE KOHBEPCHUIO, NHBEPCHIO M KOHTPAIIO3HIIHIO;
b) B ClIEAYIONIUX CIy4YasiX OMPEACTUTE HCTUHHOCTh—IIOKHOCTh MMILITH-
KalliH, KOHBEPCHH, MHBEPCHH U KOHTPATIO3UIIUH:
68. Ha nmarpamme n3obpaxensl W — MHOXe-
CTBO CJa0OyCIEeBaOIUX YYEHUKOB, E —
MHOXeCTBO yueHHKOB 10 kiacca.
3aronHUTE MPOMYIICHHBIE MECTa!

a) HEe CYIIECTBYIOT CIa00yCIEBAIONINX YICHHUKOB ....... ;
b) HE CyIIECTBYIOT ....... yueHukoB 10 kiacca;

c) ecnu x € W, Torna ... ;

d) ecnu x € E, Torma ... ;

€) KaK CBsI3aHbI niepes] coO0W OTHOIICHHUS ¢ U d?

12-13" OPEIMKATBI U KBAHTOPbBI

npe}II/IKaTbI H KBAHTOPBbI
B HCKOTOPLIX MPCAJIOKCHUAX YHACTBYIOT ICPCMCHHBIC, ITPHU 3TOM IMOACTABUB
BMCCTO HUX KOHKPCTHBIC 3HAYCHU S, IMOJYUYUM BbICKA3bIBAHUA. Takue npea-
JIOKCHH A HAa3bIBAKOTCA npedulcamamu.

IIpumep I. Tlycte 3aaan npeaukat P(x): "x* > x". Onpeaenure UCTUHHOCTh
WJIM JIO)KHOCTb BhICKa3biBaHuM P(2), P( % ), P(—% ).
P(2):2>>2 — UCTHHHO.
Iyelyps ! _
P( 5 ):( 5 ) > 5 JIO’KHO.
SR RNV SV S
P(=3):(=5)*> —5 — ucTHHHO. 4,

B HekoTopbIX mpeaukaTrax MEePEeMEHHYK MOKHO OMpPEACTUTh UCXONS W3
KOHTEKCTA.

Hanpumep, B npemyoxkenusx "IToT nucarenb poausics B Tamkente" u
"OH ponuics B TamkeHTe" nepeMEHHBIMHU SBIISIIOTCS Cl0BOcodeTaHue". "I1oT
MUcaTeNb' M MECTOMMEHHE "OH" COOTBETCTBEHHO. ECiiM BMECTO NEpeMEHHOM
MOJCTaBUTH 3HaYeHue "Aonyiia Kaapipu'", moay4iuM UCTUHHOE BbICKa3bIBAaHHUE
"A6mymna Kaneipu poamiics B TamkenTe". Ecin BMecTO IepeMeHHOM MO/ICTaBUTh
3HaueHue "lexcnup", moay4yuM JIo)KHOE BbIcKa3biBaHue "llexcniup ponuiics B
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TamikeHTe".

O0603HaYUB MIEPEMEHHYIO YepEe3 X, BBIIICYKA3aHHBIC MPEIJIOKEHUS MOKHO
3anucathb B BUje "x poauics B TamkenTe".

B npenukare MoryT yyacTBOBaTh OJTHO MJIM HECKOJIBKO MEPEMEHHBIX. B 3a-
BHUCHMOCTH OT KOJMYECTBA MEPEMEHHBIX, YUaCTBYIOIIHUX B MpeauKare, oyaem
o0o3Hauatk ero Tak: P(x), P(x,y), P(x,),2), .... .

Hcnonb3ysi COBMECTHO C MPEIUKATOM CHEIHaIbHbIE CUMBOJBI V (KBAaHTOP
BCEOOIIHOCTH, "IJIs BcexX ... ") m I (KBAaHTOp CyIIECTBOBAaHUSA, "CYIIECTBYET
TaKoM, 4ToO .... "), MOXXHO 00pa30BaTh HOBbIC BhICKA3bIBAHUSI

Hampumep, HOBoe BrICKa3bIBaHUE BUIAa VXP(X) TOBOPHUT O TOM, UTO JIJISI BCEX
3HauYEHUM x BepHO P(x), BhICKa3biBaHUE BUJIa IxP(X) TOBOPUT O TOM, YTO 3HAUE-
HUM X BepHO P(X).

K npumepy, pacemotpum npegukar P(x): "x ponuics B Camapkanje". Torna
BBICKa3bIBaHMe VXP(x) unTaercs kak "Bce poaunanck B Camapkanje', a BbICKa-
3biBaHMe IxP(x) — "HekoTopsle poaunnch B Camapkanye'.

[TpuBenem mpuMepbl, B KOTOPBIX MOXKHO OMPEICITUTh HCTUHHOCTh—IIOKHOCTD
BbICKa3bIBaHUM BUAa VXP(x), IxP(x).

Ipumep 2. llycts D= {1,2, 3,4, 5}. Jloka)uTe UCTUHHOCTH BHICKa3bIBAHUS:
Vx € D, x’>x.

[MpoBepum: 1°>1, 22>2, 32>3, 42>4, 5%>5.
3Ha4uT, BEICKa3bIBaHUE, VX € D, X*>Xx UCTUHHO. A

Crnenyet OTMETUTBH, YTO JJIs TOTO, YTOOBI JJOKa3aTh JIOXKHOCTh BBHICKA3bIBa-
HUs VX € R, x?>X, JI0OCTaTOYHO, IPUBECTHU IIPUMEP XOTsI OBl OJTHOTO 3HAUCHUS
X TAKOT'0, YTO BBICKA3bIBAHUE X’>X , JOXKHO.

o 1 1y\2 1 1
= — — = — < —
JlericTBUTENBHO, TP X 5 ( 5 ) ;=7

JIro60e 3HaueHME X, KOTOPOE MMOKA3bIBAET, UTO BHICKAa3bIBaHUE VXP(X) JIOXKHO,
Ha3bIBACTCSI KOHMPRPUMEPOM.

IIpumep 3. Jloka)KuTe UCTUHHOCTH BBICKa3bIBaHUs Am € Z m*=m.
Taxk xak 1>=1, To BeICKa3sIBaHue, Am € Z m*=m UCTUHHO.
Ecnu ke E={5,6,7,8}, T0 BeIcKa3siBanue Am € E m*>=m 10xHO, KOO
5=25+5; 6’ =36 £ 6, 7*=49 £ 7, =064 +8. A

[IpuBeaeM nBa BaKHBIX 3aKOHA JIOTMKHU, CBA3aHHBIX C OIepaluei
oTpuuanus:  —(IxP(x))= Vx(—P(x)), —(VxP(x))= Ix(=P(x)).
JI71s1 TOHMMaHMS CMBICTIA 3TUX 3aKOHOB MPUBEIEM ITPUMED.
Ecnm 3anuce —(3xP(x): o3nayaet Vx(—P(x)) "Cpean MOUX OTHOKJIACCHUKOB



HE CYILECTBYET OTVIMYHUKOB", TOT/1a 3aIIUCh 03HAYAET JOIMUYECKH PABHOCHIIBHOE
eMy yTBepxk/JaeHue "Bce MOM OTHOKIACCHUKU HE SIBJISIFOTCS OTIMYHUKAMU'.

Touno Tak:xe, popmyna —(VxP(x)) o3HauaeT Bricka3biBaHue "HeBepHo, 4ToO
BCE MOU OJTHOKJIACCHUKH — OTIUYHUKH ", a popmyna Ix(—P(x)) o3Ha4aeT Joru-
YeCKU PaBHOCUJIBHOE €MY BbICKa3bIBaHUE "HEKOTOpbIE MOM OJHOKJIACCHUKU HE
SIBJISIFOTCSL OTJIMYHUKAMHU'.

OueBUIHO, YUTO C MOMOILBIO KBAaHTOPOB U MpeArKaTa P(x,)) MOKHO IOCTPOUTh
3aBUCSIIME OT OJIHOW NMEPEMEHHOM NPEAUKAThI BUAA!

VxP(x.y), VyP(x.y), AxP(x.y), yP(x.y),
13 KOTOPBIX, B CBOKO 0YePE/Ib, MOKHO ITOCTPOUTH BCKA3bIBAaHUSI BUIA:
Vx3yP(x,y), AYVxP(x,), AxVyP(x,y), Vy3axP(x,y),
VxVyP(x,y), VyVxP(x,y), Ax3IyP(x,)), 3y3AxP(x,)).

B 1o Bpemsi, korna cMbIci BeickasbiBaHUM VXVYP(x,)), VyVxP(x,y) u 3x3AyP(x,y),
3y3xP(x,)), a TaK>Ke CMBICI BbICKa3bIBaHUM VXx3IyP(x,)) OMUHAKOB, OKa3bIBAETCA,
YTO BbhICKa3biBaHUs Vx3yP(x,)), 3yVxP(x,y) He ABISIOTCS PAaBHOCUIbHBIMHU.

PaccmoTpum, Hanpumep, npenukat P(x,)): uenosexk y — omey moe20 0OHO-
KJIACCHUKA X.

B stom ciyuae Vx3yP(x,y) = o3HauaeT BbICKa3bIBaHUE "y KayKJOr0 MOETo
OJTHOKJIACCHMKA ecTh 0Tel'"; a 3yVxP(x,y) 03HayaeT BbICKa3bIBaHUE ""CYIIECTBYET
TaKOM Y€JIOBEK, KOTOPBIH SIBJISETCS OTLIOM BCEX MOUX OJHOKJIACCHUKOB'.

AHaJIOrMYHO MOYKHO MOKa3aTh, YTO BhICKa3biBaHus, AxVyP(x,y), VyIxP(x,y)
HE SIBJISIOTCS PAaBHOCHJIBHBIMHU (IIPUBEIUTE TPUMEPBI CAMOCTOSITENIBHO).

C moMoIIpt0 KBaHTOPOB ¥ MPEANKATOB MOYKHO TIOCTPOUTH U APYTHE 3aKOHBI
noruku. Hanmpumep, BeickasbiBanue «Eciu Bce BOPOHBI YepHBIE, TO HA OJ{HA HE
YepHas MTHIA He SIBISIETCS BOPOHOU "', CITy )KUT MPUMEPOM 3aKOHA JIOTMKH BHA:

Vx(A(x) = B(x)) = Vx (= B(x) = =4(x))
YnpaxHeHust
69. BripasuTe BbICKa3bIBaHUS C IOMOILBIO MPEANKATOB U KBAHTOPOB:
a) HEKOTOPBIC MTHUIbI HE MOTYT JIETATb;
b) HEKOTOpBIE TTHCATETN — HE TTOATHI,
C) HEKOTOPBIC HACEKOMBIC HE HKAJIST;
d) Bce mmaneTs MMerOT hopmy mmapa;
€) BCE BOCHHBIC — CUJIbHBIC JTIO/IH;
f) Bce xupypru — Bpauu;
g) Bce MEJIBE/IU YIIOTPEOIISIOT ME]T;
h) Bcsikuit kpyr — mtockas Gurypa;
1) HEKOTOPBIE KPOJIUKHU JFOOAT KAIMyCTY;
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70.

71.

72.

73.

74.

j) HEKOTOpbIe KHUTYU UHTEPECHBL;
k) Bce maTepu mackaroT CBOMX JETEH.
CocTaBbTe OTPHUIIAHHE ITUX BbICKa3bIBAHHI
[ompoOyiiTe TPOIOIKUTE, €CTH 3TO BOZMOXKHO, BHICKA3bIBAHUS:
a) HUKaKoe MJICKOIMTAIOIIEEe HEe MOXET JIbIarh kabpamu. Ca3zaH He
MOXeET JbIaTh kabpamu. CieqoBaTeNbHO, ... ;
b) y Bcex mrofieit ecTh HeocTaTku. Bee koponu — moau.
CnenoBaTeibpHO ... |
C) KpacHbI€ I[BETHI HE MaXHYT. DTOT LIBETOK HE MaXHET.
CnenoBaTeibHO ... |
d) BoJIKM TUTAIOTCS OBIAMU. DTO JKMBOTHOE €CT OBILY.
CnenoBaTeibHO ... |
€) Bce I1aHeThl — HebecHble Tena. Jlyna — He mmaneta. Crie1oBaTesbHO. .
f) Bce MeTamIBl XOpOIIO MPOBOAAT AJIEKTPUUSCKUN TOK. 30JI0TO —
Mmetani. CiegoBaTenbHo.... |
g) Bce NMTHIBI HECYT fAifla. Bce NTULIBI — MO3BOHOUHBIE )KUBOTHBIE.
CrenoBaTelbHO. ..
h) ecniu y yenmoBeka BrICOKast TEMIIEpaTypa, TO OH O0JIeH. Y 3TOro 4yelo-
BeKa BbICOKas Temreparypa. CienoBarenbHo...;
1) eciu y 4eloBeKa BhICOKasi TeMIlepaTypa, TO OH O0JIeH. DTOT YeIOBeK
He OoneH. Cie10BaTENBHO....
[TycTs P(x,)): x — ponuTens y. Beipa3uTe BbICKa3bIBaHUS HA €CTECTBEHHOM
SI3BIKE:
a) AzP(x,2)AP(z))); b) Vx 3y P(x,y); ¢) Vx 3y P(y,x).
[Tyctp F(x,y): x cuuTaeT y cBOMM JIpyroM. BeipasuTe BbICKa3bIBaHHS Ha
€CTECTBEHHOM SI3BIKE:

a) VxVyF(x)=F(,x); d) Vx3yF(y.x);
b) Vx3yF(x,); e) IYVxF(y,x);
) IYVxF(x,p); f) Vy3axF(x,y); g) IxVYF(y,x).

[Tycte D(m,n): nienoe aucio n aenutcs Ha m. Kakoe w3 BhICKa3bIBaHUMA
WCTHHHO?

a) VmVnD(m,n), d) InvmD(n,m);
b) VuamD(m,n); ) VnamD(n,m);
¢) AmVnD(n,m), f) ImvnD(n,m),

Kaxkoe u3 BbICKa3bIBaHMIT UICTUHHO?
[IpuBenuTe COOTBETCTBYIOIIME PUMEPHI.
aVx€eR, IyeR, x<y;
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b) cyIiecTByeT YHCIO MEHbIIIEEe BCEX OCTAIbHBIX;
¢) ecnu Vx3yP(x,y), To JyVxP(x,y).

3AKOHBI ITIPABUJIBHOT'O MBILLIJIEHUS
14-15_ (APITYMEHTAILIMH). CO®U3MBI M IIAPAJTOKCBHI

B npouecce no3nanus AeHCTBUTEIBHOCTH MBI IPUOOPETAEM HOBBIE 3HAHUS.
HekoTropble 13 HUX HEMOCPEACTBEHHO, B PE3YJIBTATE BO3ACUCTBUS IPEIMETOB
BHEIIHEr0 MUpa Ha opraHbl 4yBcTB. HO Oobllyt0 YacTh 3HaHUI MBI MOJTY-
gaeM IyTeM BBIBEJCHHS HOBBIX 3HAHWH W3 3HAHUW YK€ UMEIoImuxcs. YToob
Hay4YUTHCSI CTPOMHO U IMOCJIEAOBATENIBHO U3J1araTb CBOM MBICIIH, IIPABUIBHO
JIeNIaTh BBIBOJBI, HEOOXOIMMO MOJIB30BaThCS 3aKOHAMU JIOrHKHU. OmpeseneH-
HOCTb, HEIPOTHUBOPEUMBOCTh, MOCJIEAOBATEILHOCTh U 0OOCHOBAHHOCTb SIBJISI-
I0TCS 00513aTEeIbHBIMU KaueCTBAMHU TPABUIIBHOT'O MBIIIICHUS. 3aKOHBI JIOTHKU
YCTaHaBIMBAIOT HEOOXOJMMBIE CBSI3M B MOCIEIOBATEIIBLHOM DPSIY MBICIECH U
YMO3aKJIFOUECHU .

Cyorcoenue nipeacTaBisieT co0oil GopMy MBILITIEHUS, B KOTOPOH 4YTO-IHO0
YTBEPKAACTCS I OTPULAETCS O IPEAMETAX, UX CBOMCTBAX UM OTHOLICHUAX.
Hanpuwmep, B cyxnennn «Kenezo—Meran yTBEpKIAAETCS CBA3b MEK Y IPeEl-
METOM (3KeJIe30) ¥ €ro MPU3HAKOM (SBIISAThCA MeTauioM). B cyxaenun «Sitno
MOSIBUJIOCH PAHBILE KYPHULBI » YTBEPKAAETCS CBA3b MEK Y ABYMs IPEAMETAMH
(stiitio m Ky puiia). Tak kak cyKAeHHe BEIpaykaeTcs B popMe MoBECTBOBATEIHLHOTO
IPEJIOKEHU S, IPUUYEM CYKICHUE MOKET ObITh TMO0 UCTUHHBIM, TUOO0 JTOXKHBIM,
TO KaXJ0€ Cy>XJIeHHe uMeeT ()OpMYy BBICKa3bIBAHHUS.

Ymozaxnouenue— 3o Takas Gopma MBIIUICHUS, TIOCPEICTBOM KOTOPOI
U3 OJHOI'0 MJIHA HECKOJBKUX CYXICHHUH, Ha3bIBAEMBIX NOCHIAKAMU, TIO
OIPENIECIICHHBIM IPaBUJIaM MOJYy4YaeTCsl HEKOTOPOE CYKICHUE, Ha3bIBAEMOE
3aKn0ueHuemM MU 8b16000M.

[TycTh S — COBOKYITHOCTb UCXOJHBIX CYKJICHHUH (IOCBLIIOK), P — 3aK/II0ueHUeE.

B sTom ciydae, ymo3akiroueHue uMeeT Jorudeckyro Gopmy Buma S=P. Co-
BOKYITHOCTb BbICKa3bIBaHHI S OyZieM Ha3bIBaTh OCHOBAHUEM, a BbICKa3bIBaHHE
P— cnenctBuem. OCHOBaHME | CIIEACTBHE Oy/IE€M CBSI3bIBATH CJIOBOM «CIIETIOBA-

. .S .
TEJIBHO» U OTIENISITh TOPU30HTAIBHOM YEPTOM: R PaccmoTpuM mpocToit mpuMmep.

Ecimun CoGup 3anmmaeTtcs crioptom, To OyaeT 3mpopoB. CoOup 3aHUMaeTCs
cnoptoM. CienosarenbHo, Cobup OyaeT 310poB.
Haiinem mornueckyro Gpopmy 3TOT0 yMO3aKITIOYCHHUSI.
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[lycts p: Cobup 3anumaetcs cnoptoM; g. Cobup OyaeT 370poB.
Toraa yMO3aKJIFOYEHUE UMEET BU/I:

=9
OCHOBaHUe

q |} cnreocmaue
Tak ciieIcTBUE BBITEKAET U3 CYKICHUN p=¢ U p, TO YMO3AKJIIOUCHUE UMEET
CJIEYIOIYIO JIOTUUECKYI0 hopmy (p=q)A\p=q.
CocTaBHM COOTBETCTBYIOUIYIO TAOIHIY HCTHHHOCTH:

P q p=>q9  (p=>9) Ap (p=9) Ap=>q

T T T T T
T F I F T
[ Bl T F T
S S T F T

Ilonyunnum TaBTOIOrUI0. DTO NOKA3BIBAET MPAGUIALHOCHD YMO3AKIIOUEHNUS,
TO €CTh MBI U3 JJAaHHOI'O OCHOBAHMS IOy YHIIM IIPABUIIBHOE CIIEICTBHE.
[Ipumep 1. Ilokaxxute HEMPABUIBHOCTD YMO3aKJIFOUEHU:
Ecnu TpeyroiapHuK HMEET TpU CTOPOHBI, TO 2+4=7.
CnenoBaTesibHO, TPEYTOJIBHUK UMEET TPU CTOPOHBI.

Haiinem norudeckyto popmy 3TOro yMo3aKIHOUCHUSI.
P’ TPEYTOJIBHUK UMEET TPU CTOPOHBI.

q: 2+4=7

HNmeewm:

pP=4
OCHOBaHUe

q |} cnreocmaue

Tak Kak 371eCh U3 p=>q U p CIENYET ¢, TO HAle YMO3AaKIIOUYCHUE UMEET JI0-
TUYECKYI0 hopMy p=q)Ag=p.
CocTaBUM COOTBETCTBYIOUIYIO TAOIUIY UCTUHHOCTH:

P 9 p=>q  (p=9)ANqg (p=9) Ag=p

T T T T T
T F I F T
I A T T I
I T F T

B pesynbraTe Mbl He TOTYYUIIN TABTOJIOTHIO. DTO MOKA3bIBAECT HEGEPHOCHID
YMO3aKJIFOUEHHU S, TO €CTh MbI U3 JIJAHHOTO OCHOBAHU S HE TIOJIYYUJIM ITPaBUIIBHOE
CJIE[ICTBHE.
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Huxe Mbl IMpUBCACM HCKOTOPLIC ITPpaBUJIa ITPABHUJIBHBIX YMOSaKqueHHﬁZ

IL.H. | Paccyxkaenue Cwmblca IIpumep
Ecnu s nounTaro y4eOHUK, S 1M0-
p=9 Eciu BEpHO p, TO BEPHO U ¢. M
o Jy4y OTIMYHYIO OLEHKY. 51 mpo-
1°. p ITpu sTOM p BepHo.
£ yen yueOHuk. Clie/10BaTeNbHoO, 5
CrnenoBareibHO, ¢ 6EpHO.
q IOJTy4y OTIMYHYIO OICHKY.
Ecnu s mounTato yueOHUK, 5
p=9q Eciti BEpHO p, TO BEPHO M ¢. |  TIOJIydy OTJIMYHYIO OIEHKY. 51
2°. —p Opnnaxo g HeBepHo. CrieioBa- | HE MOTYYHI OTIUYHYIO OICHKY.
—q TEJIBHO, P TOKE HEBEPHO CrenoBarenbHO, 51 HE TIPOYeT
y4eOHHUK.
S1 mubo mpouTy KHHUTY, JTUOO IPO-
pvq ITycts BepHO p win g. Ipu POTTY Y p
o cMmotpro ¢puneM. Kuury s He Oyay
3°, —p aTOoM p HeBepHO. CrenoBa-
£ yurtaTh. CenoBarenbHO, TPOCMO-
TEJILHO, ¢ BEPHO.
q TPIO DHIIBM.
Ecnu Gyner conneyHo, 10 s
noiiny Ha cnopTmiomanky. Eciu
pP=4 IlycThb U3 p cenyer g, a u3 g Y PTILIOMAZALY
o sl IOWY Ha CIOPIUIOIIA/KY, TO 5
4°, q=r cnenyer r. Toraa us p
= Oyny urpats B ¢pyto01. Crenosa-
CIIeNIyeT 7.
p=r TEJIBHO, €l Oy/IET COJIHEYHO, TO
st Oyay urpatb B GyTOOI.

HOK&S&TGHLCTBO BCPHOCTHU BBIIICYKA3aHHBIX YMOSaKJ'IIO‘IEEHI/Iﬁ MbI OCTAaBJIsICM
ydalmuMcCsa B KQ4CCTBC YIIPAXXHCHU .

YupaxHenust
75. PaccMOTpUM yMO3aKJIIOUYEHHE:
Korga Anu npocTy:kaeTcsi, y HEro MOBBIILIAETCS TEMIIEPATYpa Tela.
Temneparypa Tena Ay HE IOBBICUIIACK.
CnenoBarenbHO, AU HE IPOCTYIUJICS.
a) HAIUIIUTE JIOTUYECKYI0 (POPMY YMO3aKIIOUEHUS;
b) mokaxute ero MpaBUILHOCTb.
76. Hanummmte JIornueckyro GopMy YMO3aKITIOUCHHIA:

a) I p=gq I pvg I pvg IV p=g V p=q
g -p p -p q=p
—p q —q p

b) COCTABbLTC JIA KAXKI0TI'0 CiIydast Ta6J'II/II_Iy HUCTHUHHOCTH U BBISICHUTC,
KaKue 13 YMO3aKJIIOLIeHI/II7I IIPpaBUJIBHBIC,

C) NpUBCOAUTEC COOTBCTCTBYIOIINC IPUMEPLI BBIPAXKCHUA CPCACTBAMHU
CCTCCTBCHHOI'O A3bIKA.



77. BpimumuTte BbICKa3bIBAHHS B BUJIE YMO3AKIIOUCHHUS:

a) (pPAg) = p; ) (p=q) Ag=p)=(Ppe9);

b)(p=9 A=qg=>p; d) (pA=q) = (=pVp).

Kakue 13 HUX UCTUHHBI?

78. IlycTh p: x — POCTOE YHCIIO U ¢. X “HEYETHOE YHCIIO.
Kaxkue 13 BEIBOJIOB C/IeaHbI MPABUIBHO?

a) Eciim x — mpocToe uncino, To OHO HEYETHO. X —TIPOCTOE MU HEYETHOE
yrcino. CrnenoBaTenbHO, X — HEYETHOE YHUCIIO;

b) x — HEUETHOE MJIU MTPOCTOE YHCIIO, HO HE OAHOBPEMEHHO. X — HEYETHOE
yrcino. CrneoBaTenbHO, X — MPOCTOE YUCIIO.

79. PaccMoTpuM yMO3akJIOUEHHE: YTOOBl Y4acTBOBATH B COPEBHOBAHUH,
Haspon noeaet nu6o B Cunramnyp, 1160 B ['onrkonr. Ctano u3BecTHO, 4TO
Haspon enet B Cunramyp. CrnenoBarenbHo, J[aBpoH He oeneT B [ OHT'KOHT.

a) TP MMOMOLIY TaOIUIIBI HICTUHHOCTH JIOKQXKHUTE, YTO 3TO YMO3AKITIOUCHHE
HETPaBUIIBHOE;

b) 00BACHUTE, TTOYEMY OHO HETTPABHIIHHO?

80. Kaxwue n3 ymo3aKkiIr0OueHUN TPABUIIBHBI, @ KAKHE HEMTPABUIIbHBI:

a) Tanmu6 B 10.00 moitnet 6o B kuHO 160 B Tearp. B 10.00 Tanub ne
nomen B kuHo. CnenoBarenbHo, Tanu6 B 10.00 momien B Teatp;

b) Ecnu uncio x kpatHo 4, TO OHO YETHO. X — YETHO, CJIEOBATEIBHO,
OHO KpaTHO 4;

¢) Yucno x mubo nenaut 30, mubdo neaut 50. CnemoBaTeabHo, x aenut S0;

d) Ecau mocnenoBaTeabHOCTh HE ABIsETCS apupMeTHUECKOH
MpOrpeccueut, To OHa SIBJSAETCS F€OMETPUUYECKOU NMPOTPECCHUEN.
CrenoBarenbHO, TOCIIEIOBATEIbHOCTD SBISETCS TMO0 apuMeTHIeCKon
100 reoOMeTPUYECKON TPOrpeECCHE;

e) Bce Mou oiHOKTaCCHUKH XOpOIIo y4aTcsi. MaxcyM y4HuTCs XOpOLIO.
CnenoBarenbHo, MaxcyMm MOM OHOKJIACCHUK.

81. IIpomomxuTe yMO3aKIIOUCHUS:

a) KTo-T0 13 Hac ABoUX ceifvac 3aiiieT Ha MpHUeM CTOMATOJora.

S Touno He 3aiiny. Crien0BaTeNbHO ...

b) JIu6o s moiay B HIKONY, TUOO MEHsS MaMa CHJIBHO OyAeT pyrarb.
CeronHs s TOYHO B KOy He moixy. CrnenoBaTeiabHo ... ;

c) Ecnu s BepHO pemry 3aiauy, MOJAy4YeHHbIM MOW OTBET COBMAJET C
OTBETOM B ydeOHHKe. Moil OTBET OTIMYEH OT OTBETA, JAHHOTO B
yuyeOHuke. Ciae10BaTenbHo ... ;

d) Ecnu I'enpu keHart, TO ero coOCTBEHHOCTh YHacienyeT sxeHa. Eciu
HE JKEHAT, TO €ro COOCTBEHHOCTh YHAceayeT Opar.
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CrnenoBarenbHO,er0 COOCTBEHHOCTh YHACHENYET ... ;

e) JIubo moe3 omazabiBaeT, 1100 ero orMeHuIu. Ecnu ero oTMenuiy,
TO sl CETOJIHS HUKY/Ia He moeny. Eciiu oH oma3apiBaeT, TO S HE CMOTY
BOBpeMs NonacTh Ha paboty. Ciie0BaTenbHo, 1 ... ;

f) Ecnu 2 — mpocToe 4ucio, To 3TO HaMMEHbIIee MPOCTOE YUCIIO. 2 —

npocTtoe ynciio. CieaoBaTebHo ... .
CO®U3MBbI U ITAPAJIOKCHI

Couzmbl*> — peICTaBIAIOT COOOM MpeTHAMEPEHHBIC, CO3HATEIBHO COBEP-
1aeMble OLIMOKHU, paCCUYUTAaHHbIE HA TO, YTOOBI BBIAATH JIOKb 3a UCTUHY, TEM
caMbIM BBOJIS YeJIOBEKa B 320y K I€HUE.

OnHuM U3 MepBBIX COOTBETCTBYIOLIME MPUMEPHI NIPUBEN MaTeMaTUK 3e-
HOH, UBIIHMHI B 5 Beke A0 Hamiel spsl B pesHeil ['peunu. Hanpumep, 3eHoH
«JI0Ka3aa», 4TO ObICTPOHOIMM AXMIIeC HUKOIJA HE JJOTOHUT HETOPOILIUBYIO
qyepenaxy, €ClIu B Hadasle IBH)KEHHsI OHAa HaxoAuTCs Bnepean Axuineca. [lpu-
BeZieM ero paccyxaenus. Jomyctum, Axuiiec 0exut B 10 pa3 ObicTpee, yem
yepenaxa, 1 HaXOJIUTCs o3aau Hee Ha paccTtossHuM B 100 maros. 3a To Bpems,
3a KOTOpoe AXMIIIEC MPOOSKUT ITO PACCTOSIHUE, UYEPENaxa B Ty ke CTOPOHY
npornoiseT 10 maros.

3a To Bpems, 3a kKoTopoe Axuiec mpooexuT 10 maros, uepemnaxa nmporos3eT
eme 1 mar, u Tak nanee. Ilpouecc Oyaet AnnuThes 10 6ECKOHEYHOCTH, AXUIEC
TaK HUKOT/Ia U HE IOTOHUT Yepenaxy.

[Tpumeps! 3eHOHA CBSI3aHBI C MOHATUSIMHU OSCKOHEYHOCTH W JIBHIKEHUSI, KO-
TOpbIe UMEeNU OOJIBIIOE 3HAUEHUE B Pa3BUTUU (PU3UKU U MATEMATHKH.

HexoTopsle copuzMbl 06CykAa1u B IEPENUCKe MEX Y OO0 HAIIM BETUKHE
cooreyecTBeHHUKHU bepynu n M6 CuHo, a Takke OHU BCTPEYAIOTCS B IIPOU3-
Beneaunsx dapadu.

[IpuBenem npocreiinive npuMepbl Ha COPU3MBI U 00CYTUM UX.

IHpumep 1. Kyoa nponanu 1000 cym? Tpu apyra otodenanmu B kade, mocie
yero opunuanT gai um cuet Ha 25000 cym. Kaxapiil U3 Tpex npyseit gocran
o kymtope B 10000 cym, B utore onu otnanu opumnumanty 30000 cym. Ha cauy
odurmant otnan 5000 cym 6os1ee Menkumu Kymopamu. py3ss B3siau no 1000
cyM cebe, a octammecs 2000 cym otnanu apyry Ha Takcu. OIMH U3 Ipy3ei cTal
paccyxnaars: "Kaxnasiii u3 Hac norpatui no 9000 cym, 4To B UTOre COCTaBISET
27000 cym. 3atem 2000 cyM oT1aM Ha TaKCH, 3HAYUT, B uTore noydaercs 29000
cym. Kyna nponanu 1000 cym?"

OCHOBHOH «IIOJJBOX» B 3TOM PACCY’KJIEHHUH 3aKJIIOYAeTCA B TOM, YTO

2 OT IpEeBHETPEYECKOro  YJIOBKA.
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pacyeThl cienaHbl HeBEpHO. J[elCTBUTENBHO, TPOE Apy3en citokuinucs no 9000
cym u nonyumwin 27000 cym. U3 stux gener 25000 cywm 3amnatuiu 3a oben, a
2000 cym 3annaTtunu 3a Takcu. CienoBarenbHo, oOmas Tpata coctaBuia 27000
cyM. Te 2000 cym naxonarcsa sBayTpu 27000 cym. 4
Ipumep 2. "2-2=5": YopocTuMm BepHOe paBeHCTBO: 20—16—4=25-20-5
2(10—8-2)=25-20-5
2:2:(5—4-1)=5-(5-4-1)
CokpaTuM JIEBYIO M MPABYIO0 YacTh MOCJIEIHETO PaBEHCTBA HA OOIMIHIt
nenutens (5—4-1). B utore nony4um paBeHCTBO 2-2=5.
OCHOBHO «IIOABOX» B 3TOM PacCy’KICHUH 3aKJIFOUAETCs B TOM, YTO MbI
nozenuau ooe yactu papeHcTsa 22:(5—4-1)=5-(5—4-1) Ha Hynb. 4
[Tapajokc® — cTpaHHOE MHEHUE, BBICKA3bIBAHKE, PACXOSIIECECs C OOMICTIPH-
HATBIMU MHEHUSIMU, HAY YHBIMU MOJIOKEHHUSIMU, a TAK)KE€ MHEHUE, IPOTUBOpEYa-
niee 3paBoMy cMmbiciy. CaM TEpMHH «IapajoKe» UCIOIb30BAJICS B AHTUYHOMN
¢unocopuu 1t 0603HaYEHHS BCAKOTO CTPAHHOT'O, OPUTMHAIBHOIO MHEHUS.
[Tapamokcel, 0OBIYHO, BOSHHKAIOT B TEOPHSX, IOTHYECKHUE OCHOBBI KOTOPBIX
HE OIpeJieIeHbl TOJTHO.

Ipumep 3. Ilapaookc noceya. PaccmoTpum BbIcka3biBanue "To, 4To s
YTBEPKIat0 ceryac — JIOKb' .

Ecnu 3T0 BbICKa3bIBAHUE UCTUHHO, 3HAYUT, UCXO/1S U3 €r0 COAEPKAHNUS,
BEPHO TO, YTO JIAaHHOE BBICKa3bIBaHHE —JI0Kb. HO ecnu OHO —J10%kb, TOrnAa
HEBEPHO TO, UTO OHO YTBEPHKAAET, TO ECTh YTBEPAKJIECHHE O JIOKHOCTHU JAHHOTO
BBICKA3bIBaHMUSI HEBEPHO, 3HAYUT, JAHHOE BBICKA3bIBAHWE MCTHUHHO. Takum
00pa3oM, LIeNoYKa paccy>kKJICHUI BO3BpAILAeTCs B HAaYalo. M

Ilpumep 4.

[IpunararenbHOE PYCCKOTO S3bIKA HA30BEM peqhiieKCUBHbIM, €CII OHO

o0Jy1ajaeT CBOMCTBOM, KOTOPOE OIpeieIIsieT.

Hanpumep, npunaratenbHoe «pycCKuiin» — pediekCHBHOE, a TPUIIaraTelbHOe
«AHTJIHICKUI — HEPEePICKCUBHOE, TPUIIATaTeIbHOE «TPEXCIOKHBIIN — pediiek-
CHUBHOE (3TO CJIOBO COCTOUT U3 TPEX CJIOI'OB),  IPUJIATaTEIbHOE «YETHIPEXCIOK-
HBII» — HepedIeKCuBHOE (COCTOUT U3 MATH CJIOroB). Bpoae Ob1 HUYTO HE MeIIaeT
HaM OIpeNIeNINTh MHOXKECTBO {Bce pedieKkcuBHbIE Mpuiararenbublie}. Ho qaBaiite
paccMOTpUM MpHIIarareiabHoe «HepedaekcuBHbINY. OHO pedIeKCUBHOE WA HET?

MO>KHO 3as1BUTh, YTO MIpUJIAraTeIbHOe «HepedICKCUBHBIN HE SBIISIETCS
HU pedyekCUBHBIM, HU Hepe(IeKCUBHBIM. [IefiCTBUTENIBHO, €CIU 3TO CIOBO
pedIieKCUBHOE, TO TI0O CBOEMY CMBICITY, OHO HepedekcuBHoe. Eciau xe 3To

3 OT OpeBHErpeuecKoro Topad0E0c — HEOXKUIAaHHBIH, CTPAHHBIH.
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CJI0BO Hepe(IEKCUBHOE, TO, B CHILY TOT0, YTO OHO 00JIaJaeT CBOMCTBOM, KOTOPOE
OIpeJeNIsieT, OHO sBaseTcs pedexkcuBHbIM. [IpoTnBopedne. A

16-18 PELIEHUE 3AJJAY

3aoaua 1. JIBa B3aMMHO MEPECEKAIOIINXCA MHOXKECTBA A, B IENST YHUBED-
CaJIbHOE MHOXXECTBO HA YEThIPE YACTU:

A B

U A NnB

CrnenoBatesbHO, YHCIIO 3JIEMEHTOB YHHBEPCAJIBHOTO MHOXKECTBA SIBJISI-
€TCs CYMMOM KOJIMYECTB 3JIEMEHTOB THUX YaCTeil.
Ha crnenyromeit nuarpamMe Mbl 3aKJIOYHUINA U3BECTHBIE KOJHYECTBA
AJIEMEHTOB YacTel YHUBEPCAILHOIO MHOXKECTBA B KPYTJIbIE CKOOKH:

A B

U 3)

3nech, HapuMep, 000UM MHOXKECTBaM A, B mpuHajiexar 4 3JeMeHTa, a 3
DJIEMEHTA HE NPHUHAJIEKAT HU OJHOMY U3 HHX.

Tak KaK MPOM3BOJBHBIN dJIEMEHT MHOXKeCTBa U, IPUHAIJIEKNAT TOIBKO
OJHOMY M3 3TUX 4 4YacTel , TO YHUCIO JIEMEHTOB MHOXkecTBa U paBHO
TH4+6+3=20. A

3aoaua 2. Vicnonp3ysl pUCYHOK, HaIUTE YUCIIO AIEMEHTOB CIEAYOIINX
MHOXECTB:

P 0

(4)

U
a) P; b) 0 c)PUQ;
d) MHOXXECTBO 3JIEMEHTOB, IPUHAJICKAITUX P, HO He mpuHaAIeKamux (;
€) MHOXeCTBO 3JIEMEHTOB, MPUHAICKAINUX (), HO HE MPUHAJIEKAIIMNX P;
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f) MHOXXECTBO 2JIeMEHTOB, HE IPUHAAISKAIMX HU P, Hu Q.
a) n(P)=7+3=10; b) n(Q"=7+4=11; c) n(P U Q)=7+3+11=21;
d) n(P, vo He Q)=7; e) n(Q, Ho He P)=11. A,

3aoaua 3. Ecnu n(U)=30, n(4)=14, n(B)=17 u n(4 N B), To
a) Haiimure n(4 U B);
b) CKOJBKO 3JIEMEHTOB COAEPKUT MHOKECTBO 3JIEMEHTOB, TPUHAJIEKALIUX
A, HO He TIpUHaIeKAIUX B?
CocraBuM quarpamMmmy BenHa:
N3 toro, uto n(4A N B) =b; n(A) cnenyet b+c=17; u3 n(U) a+b+c+d=30;
CnepnosarenbHo, b=6, a=8, c=11, d=5.

W3 nuarpaMMsbl omy4aem cleayrouee:
a) n(A U B)=a+b+c=25;
b) YUucnao 3neMeHTOB, MpUHAJICKAIMUX 4, HO HE MpPUHAIEKAIUX B,
paBHO a=8 A,
YnpaxueHust
Hcnonw3ys nuarpamMmy, HAMAUTE YUCIIO DJIEMEHTOB MHOKECTBA:

82. a)B; b)A’ c)AUB;
d) MHO)XeCTBO 2JIEMEHTOB, IPHUHATCKAITUX 4 B
A, HO He TpUHAUIEeKANIHX B; LD @) )
¢) MHOXXeCTBO 2JIEMEHTOB, TPUHAIJICKA- k
X B, HO HE IpUHAJIeKAIUX A U ©)

f) MHOXECTBO 2IEMEHTOB, HE

MPUHAJIEKAIINX HU A, HU B.
83. )X, b)XNY, 0)XUY;

d) MHOXeCTBO 3JIEMEHTOB, IPUHAIICKAIITNX
A, HO He IpUHaIeKAIUX V;

¢) MHOXXeCTBO AJIEMEHTOB, MPUHAIICKAIIAX
B, HO He npuHaIEKAIUX X

f) MHOECTBO 2JIEMEHTOB, HE TIPUHA/IJIe-
Kammx Hu X, HA Y.



84. Haitnure:
a) n(B); b) n(4");
c) n(4 N B); d) n(4 U B);
e)n((ANB)), | 1)n(4uB)).

85. Tlycte n(U)=26, n(A)=11, n(B)=12 u n(A N B)=8:
a) Haiinurte n(4 U B);
b) CKOJIBKO AJIEMEHTOB COACPKUT MHOKECTBO 3JIEMEHTOB,
MPUHAISKAIINX B, HO He IpUHA IC)KAIUX A7
86. ITycts n(U)=32, n(M)=13, n(M U N)=26 u n(M N N)=5;
Haitnute: a)n(N);  b) n((M U N)").
87. Tlycre n(U)=50, n(S)=30, n(R)=25 u n(R U S)=48:
a) Haiinure n(R N S);
b) CKOJIBKO 3JIEMEHTOB CONEPIKUT MHOKECTBO JIIEMEHTOB, IPUHA/I-
Jexamux S, HO He IpUHaJIekKalux R;

Ipumep 4. N3 27 y4eHUKOB, MOCEMIAIOIINX CIIOPTUBHYIO CEKIHI0, 19
MMEIOT TeMHbIE BOJIOCHI, 14 — yepHble 1a3a, a 11 UMEroT U TEeMHBIE BOJIOCHI U
YEpPHBIE 133 OTHOBPEMEHHO.

a) 3006pa3zuTte 3Ty nHpOpMaLIKIO ¢ TOMOILBIO quarpaMMbl Benna. O0bsicHuTe
CUTYaLHIO.

b) HaiinguTe ynciao yueHUKOB, KOTOpbIe | MMEIOT WIIM TEMHBIE BOJIOCHI HITN
yepHble N1a3a; 11 TEeMHOBONOCHIX, HO HE YEPHOIIA3BIX ?

a) [Iycts Os — MHOXKECTBO TEMHOBOJIOCHIX, @ Ok MHOKECTBO YEPHOIJIA3bIX
YYEHUKOB.
N300pa3um cutTyamuio Ha JuarpaMme:

Nmeewm: To ecTb,
atb+c+d=27; a+b=19; b+tc=14; b=11; a=8; c¢=3; d=5.
Os Ok Os Ok
(5)
U (d) U

b) Mcnonb3ys nuarpammy, OInpeaennM clieayolee:

| KOJTMYECTBO YUYCHUKOB, UMEIOIIMX MJIM TEMHBIE BOJIOCHI HJIH YEPHBIC IJ1a3a:
n(Qs N Qk)=8+11+3=22;
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Il KonMYecTBO TEMHOBOJIOCHIX YUEHUKOB, HE 00JIaJAlONUX YePHBIMH TJIa-
samu: n(Qs N Ok)=8. A
YupaxHeHus
88. I3 41 unena cexumm O0anMuHTOHA 31 YjeH UTpaeT WHAWBUIYAIIBHO,
a 16 — B mape. CKOJIBKO YJIEHOB UIPAIOT U MHAUBUAYAIbHO, U B 1ape?
89. Ha npeanpusaruu tpyastcs 56 pabounx. B Teuenue onnoii Henenu 47 u3
HUX paboTayu B AHEBHYIO, a 29 — B HOUHYIO cMeHY. CKOJIbKO paboumnx
paboTany U B JHEBHYIO, U B HOUHYIO CMEHY?
90. Vcnonwsys nuarpammy Benna, mokaxure,
YTO PaBEHCTBA
n(4 N B'y=n(A)-n(4 N B),
n(4' N B)=n(B)-n(4 N B) BepHBHL.

91. lcnonw3ysa nuarpammy Benna,
MOKa)KUTE, YTO PABEHCTBO
n(4A U B) = n(A)+n(B)-n(A N B) BepHO.

92. 13 50 crynenToB 40 U3y4arOT aHTIIMHCKUM SA3BIK, a 25 — HEMEIKHIl.
CKOJIBKO CTYZICHTOB M3y4aroT 00a si3bIKa?
3aoaua 4. Ha pyTOOIEHOM COPEBHOBAHUY TOPOJT IPEACTABIISIOT TPH KOMaHIbI
A, Bu C. 20 npo1ieHTOB HaceJIeHHs ropojia 00JICIoT 3a KoMaHty 4, 24 ipolieHTa
—3a B, 28 npouentoB — 3a C. 4 nporeHTa xxurteneid oonerot u 3a C u 3a 4,
S mponeHT, kuTenei 601eroT u 3a B u 3a A, a 6 IPOIEHTOB KUTENEH 00eloT
u 3a B u 3a C. Kpome Toro, 1 mporieHT HaceneHus: OoJIeeT 3a BCE TPU KOMAH/IbI.
CKOJBKO MPOIIEHTOB KUTEJICH:
a) OOJICIOT TOJIBKO 33 KOMaHIYy A;
b) 6oneror u 3a 4 u 3a B, HO He OoneroT 3a koMaHayC;
c) He OOJICIOT HU 3a OJIHY U3 KOMaH/?
3amoJIHUM JIJIs1 HadaJia COOTBETCTBYIOIIYO AuarpamMmmy Benna.
a=1, Tak kak | nmpoueHT xuTesei 0oyeer 3a Bce
KOMaH/IbI.
a+d=4, Tak xak 4 nporeHTa XUTeei Ooyeer n
3a4du3aBb.
a+b=6, Tak kak 6 MPOIEHTOB JKUTEJICH OOJICIOT
nzaBuzalC
a+c=5, Tak KaK 5 MpOICHTOB XKUTEJeH 00JIeIoT
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nzaB, nzacC.
CnenosarenbHo, d=3, b=5, c=4.
B pesynbrare nonyyum auarpaMmmy:

Kpome Toro, Tak kak 20 NpoUEHTOB >KUTENEH
6ozeror 3a komaHay 4 1o g+1+4+3=20, To ecTb
g=12.

TouHO Takke, Tak Kak 24 MpoOLEHTa KUTeJael
OoneroT 3a KoMaHay B, 1o e+1+5+3=24, 10 ecTh
e=135.

W HakoHell, Tak Kak 28 MPOLEHTOB KUTeEen

6onetot 3a komanay C, To f+1+5+4=28 1o ectb f=18.

B cuny Toro, yto Hacenenue ropoaa cocraniser 100 mpoueHTOB, YUCIIO
KUTEJEH, KOTopble He OOJICIOT HU 3a OJIHY U3 KOMaH paBHO h=42.

Ilepeiinem K penIcHUIO 3a1a4u.

a) 3aKpacuM 00JIaCTh, COOTBETCTBYIOLIYIO KUTENSAM, OOJCIOMINM TOJIBKO 32

KoMaHay A, u Haitnem: g=20—-4-3—1=12.

b) KonmuecTBO KUTENEH, KOTOphIe OONEIOT U 3a 4, U 3a B, HO He 0OJEIoT 3a
komanay C, pasHo 12+3+15=30;
C) KOJIMYECTBO JKUTEJEH, KOTOphIe He OOJICIOT HU 3a OIHY M3 KOMaH]I, PaBHO
h=42. A
YupakHeHus1
93. 58 y4acTHHKOB MEXJAYHApOAHOW KOH(PEPECHIUH BIAJCIOT Pa3HBIMH
A3bIKAMH, B YaCTHOCTH, 28 y4aCTHUKOB — apaOCKuM, 27 — KUTANCKUM,
39 — aHIUICKUM.
CKOJIbKO YYaCTHUKOB
a) BIIQJICFOT TOJIBKO KUTAHCKUM;
b) He BIaJCIOT HU OJTHUM U3 BBIIICYKA3aHHBIX S3BIKOB;
C) HE BJIAJICIOT HU apaOCKUM, HU KUTAUCKUM?
94. CocraBbTe OTpUIIAHKE BHICKA3bIBAHUS:
a) COJTHEYHO U KapPKO;
b) eciu Oynet 6e300auHO, TO S MOy Ha PEUKY;
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9s.

96.

Oy
98.

99.

100.
101.

102.
103.
104.

10sS.

106.

107.

108.

C) JOX[b HE UICT;

d) s 1160 Oymy TOTOBUTHCS K KOHTPOJIBHOM, THOO HE CMOTY €e
XOPpOIIIO HATKCATh;

€) HEKOTOPbhIE YYCHUKH TaTaHTIINBHI,

f) BCce yUeHHKH TaTaHTIINBEI,

€) HeT TaJaHTIIUBBIX YUYCHHUKOB;

h) y HEKOTOPBIX YUYEHUKOB IJ1a3a TOIyObIE.
3anumuTe BHICKA3BIBAaHUS C TIOMOIIBIO 3HAKOB JIOTHUYECKHX CBI30K
(95-104):
Ecin y4eHHK yCBOMT MareMaTHKy, Y HEro OyIeT pa3BUTO JIOTHYECKOE
MBIIIUICHUE.
Ecnu st ycBOIO MareMaTtuky W WHOCTPAHHBIN SI3bIK, TO 51 OyIy OTIBIXaTh
160 goma, Tudo B TOpax.

HCBCpHO, 4TO HAYAJINCh KaHUKYJIbI.

Ecnu yenoBek ¢ 10HOMIECKOr0 BO3pacTa CrocoOeH yIPaBIsiTh COOOF0, TO
OKpYyKarolue He OyyT ero HTHOPUPOBaTh, a OYAYyT €ro YBaXKaTh.

Ecnm yepes MeTasna mponycTUTh AIEKTPUIECKII TOK, TO €r0 TEMIIEpaTypa
ITOBBICHUTCS.

OH noezeT 1100 Ha TAKCH, JTHOO MOE3IOM.

JI71s1 U3rOTOBIICHUS ATOTO W3JIEINsI UCTIOIB30BaIN JTUOO0 YEpHBIH, JTU00
[BETHON METAJLT.

Jl1st Havama KaHWKYJT JOCTaTOYHO OKOHYAHHS YETBEPTH.

JIns1 Hayaa KaHUKYJI HEOOXOIMMO OKOHYaHUE YETBEPTH.

JIns1 Hayana KaHUKYJI HEOOXOIMMO U JOCTATOYHO OKOHYAHHUE YETBEPTH.

3anuiuTe BhICKa3bIBAaHUE TP MTOMOIIH JIOTUYECKHX CBSI30K. Onpenenure
WCTUHHOCTD WU J0XKHOCTH (105-117):

Ecnu yenoBek ncMxu4decku He310pOB, OH HE Y3HAET CBOMX OJMM3KHUX. DTOT
YEJIOBEK MCUXUYECKH HE30poB. ClieI0BaTeNIbHO, YTO OH HE Y3HAET CBOMX
OJIN3KHX.

Ecnu s TeGe moBepro, Thl MEHsI OOMaHeIllb. 3HAYUT, €Cu 51 TeOe He Oyay
BEPHUThH, TO Tl MCHsI HE 0OMaHeITh.

3aBTpa MbI IOCETUM JIUOO TeaTp, b0 Mmy3el. Eciau Mbl noitaem B Teatp,
TO JOMOW MBI IPUAEM 3aTEMHO. Eciu moizemM B My3€i, TO JOMOU MbI
npusieM nopaspine. OHAKO JOMOW HaM TO3HO BO3BPAIIATHCS HENb3SI.
3HAuUUT MBI IOMJIEM HE B TEATP, a B My3eH.

Ecmu on — oreny Anmmiepa, To OH He MOXeT ObITh oTIIOM Mypana. HesepHo,
yTO OH orenl U Anuniepa u Kammuga. Oka3anock, 4To OH OTell JIUO0
Kammma, mu6o Mypana. CrieqoBaTebHO, OH HE OTel Ayniiepa.



109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Ecnu ceituac 3uma, To Temneparypa Oyznet Hu3koi. Eciu celiuac He oceHb,
TO 3HAYUT, ceiuac 3uma. Ceituac oceHb. CrieqoBaTesibHO, TEMIIEPATYpA
He OyJIeT HU3KOM.

Ecnu [1ynat He 6y et 11000IBITHBIM, TO OH HE CMOJKET CTATh Ky PHAJIUCTOM.
Ecnu [1ynar Oynet ®ypHaIucToM, To OH He Oyaet yuutenem. [lIymnar oueHpb
JT1000MIBITEH, U B TO e BpeMsl oH He yuuTtenb. CienoBaTenbHo, [Tynar—
Ky PHAJIHCT.

Ecnu uner noxap, To HeO60 NOKPHITO TyyaMu. Eciiu Tyd HET, TO COJIHEUHO.
HecMoTps Ha TO, 4TO HAET O0XAb, cOdHEYHO. ClieqoBaTENbHO, €ClIu
COJIHEYHO, TO HE0O HE OYyAET MOKPBITO TyUaMH.

Ecnu Mypapn erie pa3 mpeBBICUT CKOPOCTD, Y HETr0 3a0epyT JOKYMEHTHI Ha
npaBo BoxkaeHus. Eciiu Mypaa cszier 3a pysib B COCTOSHUM ONbSHEHUS,
TO OH HE MPEBBICUT CKOpOocTh. CeromaHs Mypaa He MW U HE TIPEBBICUIT
ckopocTh. Clie10BaTEIbHO, CEFOJHA €ro JOKYMEHTHI He 3a0epyT.

He 3naromue Tabnuny yMHOXKEHUs cUUTaroTcs Oe3rpamoTHbiMU. He
3HaOIIME ajJ(aBUTa TOXKE CYUTAIOTCS Oe3rpaMOTHBIMH. OH HE 3HACT JIH00
andaBuTa, 100 TaOIHUIBI yMHOKEeHHS. Clie10BaTeNIbHO, OH 0€3rpaMOTeH
Ecnu oH npaB, TO 51 AOJKEH Y HEro MONPOCHUTH IpolleHus. Eciu 4 npas,
TO OH JIOJIPKEH Y MEHsI OMPOCUTH IpouieHus. KTo-T1o u3 Hac o0s13aTesbHo
nonpocurt npomieHus. CieaoBaTesbHO, OIUH U3 HAC MPaB.

JIu6o st o1y B MIKOMY, TNOO MEHSI MaMa CUJIbHO OyneT pyrarb. Ceronns
s TOYHO B IIKONy He moiay. CnenoBaTenbHO, MEHSI MaMa CHIIBHO OyzeT
pyrars.

Ecnu s BepHO penry 3aa4y, MOIy4YE€HHbIN MHOI OTBET COBMAJIET C OTBETOM
B y4eOHUKEe. MOl OTBET OTJIIMYEH OT OTBETA, JAHHOTO B YUYECOHUKE.
CrnenoBatenbHO s pelInI 3a/1a4y HEBEPHO.

JIuGo mpenMeT He CIOKHBIN, MO0 eMy Xoporo yudaT. Eciu mpeamet He
CJIO’KHBIH, TO 51 €ro ycBoto. Eciin mpeaMeTy Xopollo ydar, TO 51 €r0 TOXE
yCBOIO. 3HAUUT, B JTIOOOM CIIydae s yCBOIO 3TOT MPEIMET.

[Tpu momomy TaGAUIBI UICTUHHOCTU OMPENETUTE TUIl BHICKA3BIBAHMUS.
[TpuBenuTe npUMeEpsl CPEICTBAMU €CTECTBEHHOTO SI3bIKA.

apVvqg=>pVg d)pVgqg=-qAp;
b)p=-9V(p=q); Op=>@=>p NPV
¢) =(g = —p) A g, HapApdA@@=>pAPp=>9 A(pAg.

HanummuTe BricKa3bIBaHU S, TTOJIB3YSICh JJOTHUECKUMU CBsi3kamu. Onpere-
JIUTE UCTUHHO UJIU JIO)KHO BhICKa3biBaHue (119-130).

‘
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133.

Bce nenbdunbl — maekonuratomue. Hu onna ppida — He MIIEKOMUTAOILIEE.
CrnenoBarenbHO, HH O/THA pblOa — HE JACTb(UH.

Bce kopoBbl — MutekonuTaromue. Kaxaas koposa ect ceHo. Crie1oBaTenpHo,
HEKOTOPBIE MJIEKOITUTAIOIINE EST CEHO.

HexoTtopsbie cTyaeHThl paboTatOT M HEKOTOPBIE CTYJCHTHI XOPOIIIO YUaTCsl.
CrnenoBaresibHO, HEKOTOPBIE XOPOILO yYalllecs CTYACHThI paboTaloT.
Bce mertainbel — TBepable BemecTBa. PTyTh — meTami. CiiegoBaTenbHo,
PTYTh — TBEpAOE BEIIECTBO.

Hu onun Mertann — He ra3. Hexoropble BemiecTBa — MeTaljibl. 3HAYUT,
HEKOTOpPBIC BEIIECTBA HE Ta3bl.

Bce meTanibl XOpouio npoBoJsT Terio. Bce MeTasibl Xopoio mpoBOIST
anekTpudecTBo. CrienoBaTeaIbHO, HEKOTOPHIE SJIEKTPUUECKUE TTPOBOTHUKH
XOPOIIO TPOBOSIT TEILIO.

Hekotopsle MyKuMHbI — MaTeMaTuKku. HekoTopble MareMaTUKH —
¢unocodsl. CrnenoBarenbHO, HEKOTOPBIE (PHITOCOPHI — MYKUUHBI.
HekoTopsie anbnuHUCTB OeccTpamnbl. HekoTopble aabMUHUCTBI —
My)9uHBI. Clle0BaTEIHHO, HEKOTOPBIE MYKIUHBI 0€CCTPAIITHBI.
Hekortopsie yueHsle TalaHTINBBL. HeKOTOphIe TallaHTIMBBIE JTIOIH —
KPaCHOPEYMBBI. 3HAYUT, HEKOTOPBIE KPACHOPEUMBBIE IO — YUEHBIE.
Bce yunTtens ”HOCTpaHHBIX S3BIKOB XOPOIIIO 3HAIOT MHOCTPAHHBIN S3BIK.
HexkoTopble, Xopo1110 3HaIO1e MHOCTPAHHBIN A3bIK, HE JTFO0AT MATEMATHKY.
CrnenoBarenbHO, HEKOTOPHIC, JTIOOSANINE MAaTeMaTUKy, HE MPEMOAaioT
MHOCTPAHHBIN SI3bIK.

Bce kpomaHbOHIIBI arpeccuBHbL. HU 01MH HeaHiepTasel — He KpOMaHbOHEL.
CnenoBatenbHO, HU OJJMH HEaHAEPTAJICI] HE arpECCUBEH.

HexoTtopsle MmiiekonuTaoye — KUThl. Bce KUThI — KpYITHbBIE )KUBOTHBIE.
CrnemoBarenbHO, HEKOTOPBIE KPYITHBIC )KUBOTHBIE — MIICKOMTUTAIOIITHE.
[IpounTaiite Tekct u oocynure curyaruto (131-138):
dunocodp-kpuTIHIUH ENUMeHN yTBEPIKIAeT, YTO BCE KPUTSHE TOBOPSIT
Tonbko HenpasAy. [Ipas mu Enumenun?

[TnaTon: Bee, uto roBoput CokpaT — J10XKb.

Coxkpar: [1atoH cka3a HenpaBay.

Kro ckazan npasny?

Ha oxHoii ctopone nmucta Oymaru Hanucano: ""To, 4To HarMcaHo Ha IPYTOM
cTopone Oymaru — Jioxb ". Ha npyroit ctopone nucra Oymaru HalmcaHo:
"To, 4TO HaNKMCaHO Ha IPyToi CTOpOHE OyMaru — Jioxkb . Ha kakoii cropone
OyMaru HamucaHa mnpasja?



134.

135.
136.
137.

138.

3nameHuThIil ¢punocod Ilportarop B3sics 0O0ydyarh DBaTiia OECIIATHO
npaBy. OgHAaKO OHU COCTaBHJIM JOTOBOp, 3AKJIFOUAIOIIMICSA B TOM, YTO
€CJIM DBatJil BEIMTPAET CBOE NEPBOE CyAeOHOE 3aceaHue, TO OH 3aIIaTUT
[IpoTraropy HEKOTOPYIO CyMMY JCHET.

[Tocne okoHuyaHUs1 00yueHUs DBaTJI HE BBIXOAMJ HEKOTOPOE BpeMs Ha
paboty. B pesynbrate, Ob1710 He sicHO, OyneT Jin DBaTa y4yacTBOBaTh HA
cBOEM niepBoM cyaeOHoM 3acenanun. [loatomy IIpotarop nogan B cyn Ha
cBoero yueHuka. IlpuBenem oTpeIBOK U3 CyJIeOHOTO Mporiecca:
Ilpomazop. DTOT mapeHb NOJKEH 3alIaTUTh MHE B JIIOOOM Ciyuvae.
JleicTBUTENBHO, €CTIM OH BBIUTPAET B 3TOM CyJZi€, TO OH 3aIlJIaTHUT MHE
corjacHo jaorosopy. Eciu mpourpaer, ToO OH MHE 3aIJIaTUT COTJIACHO
PELIEHUIO Cya.

Eeamn. 51 umuero ne nam Ilporaropy! Ecnu s Beiurpato 3ToT Ccyj, TO B
KayecTBE MOOENMBIIETO 51 eMy HHYEro He JOJDKeH Oyny miatuth. Ho s
Jlake ToToB Ipourpats! B aTom cityuae st emy He OyAy IIIaTUTh COTIACHO
YCIIOBUSIM JOTOBOpA.

B sToM nHTEpEeCcHOM IpeIOKEHUN BCETO CEMb CJIOB.

OTO0 NMpeAIOKEHUE YNTATh 3AIPELICHO.

HexoTopslil uenoBek, mponaBasi momyrasi, yoeau MoKymnaressi, 4To ero
NOITyTail, yCibIlIaB J000€ CIIOBO Ha JIFOOOM SI3bIKE, TYT K€ IOBTOPUT €TO0.
OpnHako KyIIeHHBIM omyrail He IpOU3HEC HU €AMHOTO ciioBa. M3BecTHO,
YTO MPOJIaBell HE coyral mokynaresnto. Kak Takoe MoxxeT ObITh?

VY Jlonuepa 6ombiie 1000 kHUT.

Her, y nero mensiie 1000 kuHur.

VYV Hero ectb, 10 KpalHEN Mepe, OJIHA KHUTA.

N3BecTHO, YTO M3 ATUX TPEX BHICKA3BIBAHHN POBHO OJJHO MCTHHHO.
Ckonbko kHur y Jlonuepa?




3ajaHusl HA KOHTPOJIbHYIO padoTy
Bapuanr I
Iycrs U= { x| 0<x<10,x € Z},
A = {Bce yeTHBIC yncia Mmexay 0 u 9},

B = {narypanbnbie genurenu 18}.
Haiinure snemenTsl MHOXkecTBa A N B.

S

[lepepucyiiTe quarpammy B TeTpaiab U
OTMEThTE MHOXKeCTBO M N N.

U
PaccMmoTpuM BeICKa3bIBaHUS p: X — YETHOE YUCIIO, ¢: X IEIUTCS Ha 3.
Beipasute crnenyroniye BbICKa3bIBaHU S CPEACTBAMU €CTECTBEHHOTO
a3biKa. [Ipu kakux x oHu UCTUHHBI? JIOKHBI?

a) —p; b) p=¢ ¢) p=71g.
Kaxkue u3 BriCKa3bIBaHMI JIOTHYECKHA PABHOCUIIbHBI?
a) p=q U pS-p; b) p=q u (pAg) A —p.

Hanummure normdeckyio popmy paccyxaenus. [Iposepsre ero
npaBuwibHOCTE. Ecim Oyner o6mauHo, TO s HajieHy cBoro muisimy. Ha
Hebe obnaka. Ciie0BaTeIbHO, s HAJICHY CBOIO HUIAIY.

Bapuanr 11
[Tyctes U={ x| 0 <x <10, x € Z}, A ={Bce yeTHbIe uncia Mex1y O u
9}, B = {HarypanbHble genutenu 18}.
Haiinure anemenTsl MHOXeCTBA (4 N B)'.
[lepepucyiiTe nuarpamMmmy B TeTpajib
1 OTMEeThbTe MHOkecTBO M N N'.

U
PaccMoTpyM BBICKA3bIBAHMS p: X — YETHOE YHUCIIO, ¢ X ICIIUTCS Ha 3.
BeipaszuTe crnenyromue BbICKa3bIBaHUS CPEACTBAMH €CTECTBEHHOTO
a3blka. [Ipy kakux x oHu ucTUHHBI? JIOKHBI?

a) pvq; b) =pAg c) p=>-g.
Kaxkue n3 BpICKa3bIBaHUN JIOTUUECKU PABHOCUIIBHBI?

a) =(pAq) 1 —pV—g; b) = p=>—-q u g=>p.
Hanummre noruueckyro popmy paccyxaenus. [Iposepsre ero mpa-

BHJIBHOCTB. Bee yunrens yBnekarorcs Haykoil. Myas3am AnmMoBa
HE y4uTenb. 3HaYUT, Mya33zam AJIMMOBaA HE YBJIEKAETCsl HAYKOM.

(47]
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(QJIEMEHTHI ®UHAHCOBOU MATEMATHUKH )

19-21 HPOCTBIE M CJIO’KHBIE ITPOLHEHTbI

Korma onpenencHrasi cyMMa JaeTcsl B JIOJIT, 3aMMOJIaBell (KpEeIuTop, HHBE-
cTOp) ¥ OepyLIuii B 10T (3aEMIIKK) JJOTOBAPUBAIOTCS O MIOTAIICHUH JTOJITA YaCTsI-
MU B TCUCHHH OIPEIICIICHHOTO ITEPHO/Ia BpeMEHH (TIPOJOKUTEIIEHOCTH 3aiiMa).

Kpowme Toro, 3aemMiirk 00s3yeTcs BHITIJIAYUBATH KPEIUTOPY MPOLIEHTHI — J10-
TIOJTHUTEIIBHBIC JICHE)KHBIC CPEJICTBA B KAUECTBE BO3HATPAXKICHUSI.

SIcHO, YTO JCHEX,Has CyMMa, BbIIJIAYMBaeMasi KPEAUTOPY 3aEMIIUKOM, 3a-
BUCHT OT CYMMBI JIOJITA, TIEPUO/IA BBITUIATHI TOTO JIOJTa, & TAaK)KEe TPOIICHTHOM
CTaBKH, HA3HAYCHHON KPEIUTOPOM C IEITbIO MOJYUYCHUS TOTIOTHUTCIIBHON BbI-
TOJIbI (JI0X0/a).

J171s1 BBIYUCIICHUSI TIPOIICHTA KPEAUTOPY OOBIYHO MPUMEHSIOT JBa CIoco0a:

METOJl HPOCHIbIX RPOUEHMOB U METOL C/IOHCHBIX NPOUEHMOE.
IIpocThie NPOLEHTHI

Hpocmble npoyernmasl — 9mo npoyeHnivbl, HA4UCj1eHHble NOJIbKO HA CYMMY
nepeoHavalbrHoco 00]1261, He3aeUucumo om cpoxka npOdOJZJICMmeJZbHOCmu 3atma.

Paccmotpum ciyyaii, korga 2 000 000 cym B3SITBI B TOJAT CPOKOM Ha 3 roza
1ozt 17% roaoBsIX, (TO €CTh € 00513aTEILCTBOM BBIIIJIAYMBATH IIPOLIEHTHI 110 CTABKE
MPOCTHIX MPOLIEHTOB, paBHOIl 17% B ron).

Torga mocne nepsoro rojga He0OXOAMMO JONOTHUTEIBHO BBIIIATUTD:

17
% -2 000 000 cywm, a mociie Tpex €T 754 2 000 0003 = 1020 000 cym.

B o0miem ciiyuae nMeeT MeCTO COOTHOIIICHHE, Ha3biBaeMoe (hopMyJioii po-
CTBIX MPOLEHTOB:



a Crn
= 100’
3neck C — nepBoHavyaibHasg CyMMa J0Jra, / — BhIIJIauuBaeMblid KPEAUTOPY MPO-
HOCHT, r — roJ0Bas IMPOUCHTHAA CTaBKa, 1 — YUC10 Jjent.

Ipumep 1. 3aemiuk B3s1 B goar 8 000 000 cym nox 7% ronoBsix Ha 18
MecsieB. BEIYMcIuTh NpoUeHT, KOTOPbI HEOOXOAMMO BBIIJIATUTDH 3aEMLIUKY.

1
C =8000000, r=7, n= li = 1.5 roma.
Crn  8000000-7-1,5

CnenoBateinbHo, [= Too 100 = 840 000 cym. A

IIpumep 2. Kpenutop Ha3HA4YMJ MPOLEHTHYI CTaBKY B 8% TOIOBBIX.
[IpeanpuHuMarens B TeueHUE 4 JIeT BO3BPAILAET 3a€M M MPU HTOM ILIATUT
3a nosib3oBanue kanurtaioMm 1600 monmapos CIIA nonmomnuTensHo. Kakas
cymma ObLTa B3sTa B JJOJT MpeApHHIMATEIeM?

[To ¢popmyne mpocThIx HpoueHTOB

I—— , 31eck 1=1600; r=8; n=4.
100’

C-8-4

100
Otcroga C=5000 nonnapos CIIA. A

CraenoBarenbHO, 1600 =

Ilpumep 3. bank Beiian kpenut 4000 nomnapos CIIA. 3a 18 mecsues
6ank momyqui goxoz 900 mommapos CIHIA. Yemy paBHA romoBasi polieHTHAS
craBka’?

ITo popmymne mpoCTHIX MPOIIEHTOB

I= fgg , 3neck 1=900; n=18 mecsues =1,5 rona, C=4000.
CruenoBarenbHo, 900 = % .

Orcrona, r=15%. A,

Ipumep 4. IlepBoHauanbHas cymma kpenuta pasHa 2000 nomnapos CHIA.
UYepes Heckoinbko siet 6bu10 BhimTaueHo 3000 mommapoB CIIA u monr Obun
noraieH. Haiinure, CKOIbKO JIeT moramiaics J0JT, €Clid KPeauT ObL BbIAaH
ox 12,5% romoBeix?

Kpenutop nonyumi 3000—2000=1000 nommapos CIIA noxoxa.
Ilo ¢popmysie mpoCThIX NPOLIEHTOB

1= snecs 1=1000; C=2000; 7=12.5.

100 >
(49 ]



2000-12,5-n

CnenosarensHo, 1000 = 100

Orcrona: 4 rona. A,
CJ107kHbIe NPOLEHTHI

CrnoxHbIe TPOLEHTHI MO KPEIUTY — 3TO CIOCOO pacuera MpOLEHTOB, MPU
UCTIONIb30BAaHUH KOTOPOTO OHU HAYHMCIISIOTCS Ha IEPBOHAYAIIBHY IO CYMMY JI0JITa,
a TaK>Ke Ha IMPUPOCT J0JTa, KOTOPBINA HAYKHCIIEH Y3Ke MOCIIe IEPBOr0 HAUMCIECHU S
MPOLIEHTOB. J[7151 MOHMMaHUs METO/Ia CIIOKHBIX IMTPOLIEHTOB NepeiieM K 00Cy kK-
JICHUIO CJIEAYIOUIET0 MpuMepa

Ilpumep 5. Ilycts kpenutop nan B poar 6000 nonnapos CIIA cpokom
Ha 3 rofa co CIIOKHOW MPOLIEHTHOW CTaBKOW 8% TrONOBBIX, TO €CTh KaXbIi
roJl IOJIyYEHHBIM ro10BOM pOLEHT B 8% BHOBB AaeTcs B 1oir. Kakoi noxon
HOJYYUT KPeIuTop?

YuuTsiBas BBIIIECKA3aHHOE, BBIYKUCIUM CYMMY, BBIIIJIAYWBAEMYIO
JOIOJTHUTEIBLHO KaXK BN T'O;

Brinsiara no
Top | Hoar (1) Crn Bananc (1) + (2)
NpoleHTaM :W 2
8
1 | $6000,00 $6000,00- -~ -1=$480,00 $6480,00
2 | $6480,00 $6480,00-% 1=$518,40 $6998,00
8
3 $6998,00 $6998,00- - 1=$559,87 $7558,27

CrnenoBarenbHO, 151 TOTO, YTOOBI MOTACUTH JIOJT Tiepesl nHBecTopoM B 6000
nosmapoB CIIIA u BRITUTATUTE BCE MPOILEHTHI, HEOOX0MUMO 7558,27 mosiapoB
CIIA.

[Tpu 5TOM KpeauTop MOIy4YHuT J0X0/, paBHbIi $7558, 27 — $6000 = $1558, 27.
DTOT HOXOA HA3BIBACTCA HAUUCTCHHBIMU CTLONCHBIMU Rouenmamu. M

BuHO, 4TO MOMTy4YeHHBIH TOX0/] paBEH Pa3HOCTH MOJYUYEHHOTO B TIOCIIETHUN
roj OajlaHCca W MEPBOHAYATBHON CYMMBI JI0JITA.

MeTon CIOXKHBIX MPOIEHTOB MOXKHO IMTPUMEHHUTH, pa30MB MEpUOl BpEMEHHU
Ha TIOJTYTOMMS, KBAPTAJIbl, MECSIIBI M THU.

Vs N



Ipumep 6. llycts cymma 10000 nonnapo CHIA naHa B A0AT Ha roj 1Mo
rOJIOBOM CJIOKHOW MPOLEHTHOM cTaBke B 6% . [Ipu 3T0 npeanosaraercs, 4To
rojl pa3ouT Ha KBapTaybl. Kakoil moxoa moryuut KpeauTop?

Crn
Ksapraa| Hoar (1) Beiniara no npouenTam = 100 | Bamanc (1) +(2)
2
1 $10000,00 $10000,00- % . %=$150,00 $10150,00
1
2 $10150,00 $10000,00- % 2 =$152,25 $10302,25
3 $10302,25 |  $10302,25- % : %=$154,53 $10456,78
4 $10456,78 $10456.,78: % : i=$156,85 $10613,63

CrnenoBarenbHo, yToObl noracuth Aoar B 10000 mommapoB CHIA Hy»kHO
BBITIATUTH B TeueHue roaa 10613,63 gonnapos CIIA .

ITpu 5TOM KpeauTop nomyduT goxox 613,63 nomrapos CIHA. A

Ecnm B aTOM citydae goar ObLT BBIIAH Ha HECKOJIBKO JIET, HTOTOBBIN Oatanc
BBIUMCIIAETCS CIEIYIOUUM 00pa3oMm:

-
A=+

3neck A — urorossiii 6anarnc, C — mepBOHAYATBHBIN 0T, 7 — TOI0Bas MPO-
LIEHTHAs CTaBKa, # — YHCJIO JIET.

Ecnu nonr Ob11 1aH Ha 7 JIET, MPUYEM BBITIIATH TPOLEHTOB MPOU3BOASITCS

k pa3 B romy (Hampumep, B KaXKJIOM IMOJyTOJUH, KBapTaje, Mecsle u T.1.), TO
o0Imas BeITUIaYMBaeMasi cyMMa (MTOTOBBIN 0OallaHC) BEIYHCIAETCS 10 Gpopmyoie:
r

A4 =C(1+ .,

( 100k )

B 006oux ClIyvaiaXx, Hauuciaennvle CaolicHbvle npouernnbl BIYUCIAIOTCA 110
bopmye:

I=4 - C.
Pemminm mpumep 6 , onupascek Ha 3Ty Gopmyiy:
C=10000, r=6, n=1, k=4.

r

A=C-(1+ 00

. A=10000-(1+%)4; A=10613,64.

(51)



CnenoBarenbHo, 4T00bI noracuth goiar B 10000 mommapoB CIIIA, Hy)xHO
BBIIIATUTH B TeueHnue roga 10613,63 nomnapos CIIA .

ITpu aToM kpeautop nonyuut goxon 613,63 nomnapos CLIA.

Ecnu Bknagunk nomeniaet B 6aHk C cyM, KOTOPBIX BBITUIAYUBAET EMY KaxkK-
JIBIA TOJ TIPOIIEHTHI TI0 CTaBKE MPOCTHIX MPOIEHTOB, PABHOM 7, TO Yepe3 # JieT
nr
100

Ecnu Bknaguuk momemiaet B 6aHK C CyM, KOTOPBIM BBIILIAYMBACT €MY
KaX bl TOJ] TPOIICHTHI TI0 CTaBKE CJIOHBIX MPOIIEHTOB, PABHOMW 7, TO 4epe3
L)n '
100
SIcHO, YTO MOCIIENOBATENBHOCTD a — ABJIAETCSA APUPMETHIECKOM, a TI0CIIe-

JIOBATENBHOCTL b — F€OMETPUIECKOM MOCIIEN0BATEILHOCTBIO.
YupaxkHeHus
1. BbIYMCIHUTH MPOIEHT, KOTOPBIN HEOOXOAMMO BBITUIATUTh 3aEMIIIHUKY, C€CITH:
a) cymMMa TiepBoHadasibHOro jojra paBHa 3 000 ¢yHTam CTEpIUHTOB,
rojioBas MPOIICHTHAS CTaBKa paBHa 7%, a IOJIT OBLI B3AT Ha 3 rofa;
b) 6100 momnapos CIIA B3sThI B 10T 1101 5,9% TOA0BBIX Ha CPOK 15
MECSIICB,
¢) 800 000 smoHCKUX ¥ieH B3SThI B OJT oA 6,5% romoBbIX Ha CPOK 4
roja 7 Mecs1eB;
d) 250 000 eBpo B3sTHI B onT 1101 4,8% roM0BBIX HA CPOK 134 mHSL.

2. Ilycte 130000 nomtapos CIIIA B3sTHI B 04T, B Kakom citydae Kpeautop
MOJTYYUT OOJIBINE T0XO0/a:
ecJIM JoAT ObLI B3AT 10J, 7% TOIOBBIX CPOKOM Ha S JIeT,

WJTW €CJIM JONT OBbLI B3ST 107 7,7% TOMOBBIX CPOKOM Ha 5,5 net?

3. KpenuTop Ha3HAYMI TOJOBYIO MPOCTYI MPOIEHTHYIO CTaBKY B 7%.
[IpeanpuHuMarenb B TeUEHUE 5 JIET BBITJIATUII IEPBOHAYAIBHYIO CYMMY
noJira u gonojauuTenbubie mpoueHThl 910 nomnapos CIIA u moiHOCTBIO
BBITIOJIHUIT 00s13aTenbeTBa. HaliauTe nepBoHavaibHy0 CyMMY JIOJITA.

4. TomoBas mpocTasi mpoIleHTHAs cTaBKa paBHa 8% . 3a 3 roja 1 moraneHus
NpPOIEHTa JOMOJHUTENbHO ObllIa BblMJIadyeHa cymMa 3456 ¢pyHTOB
CTepanHroB. Halinure nepBoHAYaIbHYO CyMMY JOJTA.

S. MWuBectop paccuutsiBaeT 3a 21 mecsi nonyuuts 10xo 2300 eBpo. Kakyto
CyMMY OH JIOJI’KEH MHBECTHUPOBATh, €CJIM T'OJI0Basi MpoCTas MPOLICHTHAs
cTaBKa paBHa 6,5%?

6. a) Kpenurtop nan B nonr 4500 nonnapos CILLIA u 3a 3 roga nomydus 10Xof
900 nonnapos CIIA. Uemy paBHa rojioBas NpoleHTHas CTaBKa?

OaHK BBIIIATUT BKJIAUUKY 00IIyH0 CymMmy, paBHyto a =C(1+

n €T OaHK BBHIIJIATHT BKJIAIYHKy 00wyt cymmy, paBHywo b =C(1+




10.

11.

b) Kpenutop nan B moar 170000 smoHCKUX HieH U 3a 2 TO/1a IMOJTY YU JJOXO]]
170000 simoHCcKMX MieH. YeMy paBHa rofoBasi NPOLICHTHAs CTaBKa?

3a 8 MecsueB Obla BIIJIAY€HA MEpBOHavyajdbHass cymma jpoira 9000
nonnapoB CIIA u, xpome TOro, JOTMOTHUTEIHHO OBLIHM BBITLIAYEHBI
npoueHTsl B pazmepe 700 gonnapos CIIA. Yemy paBHa rogoBas
MPOLEHTHAs CTaBKa?

Bxiiaguuk monoxusn Ha cueT B OaHke 26 MUIIMOHOB cyMm. Yepe3 18
MECSIIIEB Ha €r0 CYeTy cTajo 32 MImUIMOHA cyM. Yemy paBHA romoBas
pocTasi MPOLIEHTHAs CTaBKa?

a) Kpenutop npenocrasun kpenut 20000 nomtapo CIIA u momyuni
noxox 5000 nomnapos CILIA. Ecnu rogosas mpocTtas IpOLEHTHAs CTaBKa
paBHa 7%, Ha CKOJIBKO JIeT ObLI IPEeI0CTaBICH KPEIUT?

b) Kpenurop npenoctaBui kpenut 1200 eBpo u oy uus goxox 487 eBpo.
Ecnu ronoBas npocTtas NpoUeHTHas cTaBKa paBHa 6,75%, Ha CKOJIBKO JIET
OBLII IPEAOCTABIICH KPEAUT?

Bxkuagunk nonoxxui Ha cueT B 6anke 9400 pyHTOB cTepauHroB mox 6,75%
romoBbiX. CKONBKO JIET HE0OX0auMO, 4ToObI monyuuth 1800 ¢yHTOB
CTEpJIMHT OB Aoxoaa?

[TocuwnTaiiTe UTOTOBBII OaaHC B CICAYIOMINX CTydasix:

a) [lepBonauanbHas cymma gonra pasHa 4500 eBpo, rogoBasi CiaoxKHast
IPOLIEHTHAs CTaBKa paBHa 7%, epuoj paBeH 3 rogam;

b) IlepBonayanbHas cymma gosira paaa 6000 qomnapos CIIA, rogosas
CJIOXKHAsi IPOLEHTHAs CTaBKa paBHa 5%, epuo paBeH 4 roaawm;

c) [lepBonauanbHas cymma gonra paBHa 7400 ¢yHTOB CTEpJIMHIOB,
rOJI0BAs CIIOXKHAS MTPOLIEHTHASI CTaBKa paBHa 6,5%, Meproj paBeH 3 rogam.

22-24" PENLIEHUE 3AJIAY

3aoaua 1. Ytobsl noracuts pour 23000 nomnapos CIIA, npennpuHuMarensb

pEIINI BBITUIAYMBATH CYMMY HE IT0 To/1aM, a o MecsiiaM. CKOJIBKO OH JIOJDKCH
BBITIJIAYMBATH €KEMECSIIHO, €CITH JIONT OB B3AT Ha 6 JIET, a TO/I0Bas IPOLICHTHAS
cTaBKa paBHa 8%

I wiaz. Beraucnum npoueHTsl. Tak kak C=23 000, r=8%, n=6, T0
Crn  23000-8-6
100 100

2 wiaz. Beraucium oOIIy0 CyMMY BBITIJIAT (HApAIIEHHYI0 CYMMY):
C+I= $23000 + $11040 = $34040.

(53]
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3 wiaz. BerunciauMm, CKOJIBKO MECAIIEB JOJKHA BBIIIAYUBATHCS CyMMa!
6-12=72 mecs1ieB.

4 waz. CneqoBaTenbHO, KaXK 1Bl MeCsIl HEOOXOIUMO BBITIIAUMBATh:
$34040
~ $472,78. A

3aoaua 2. JTonr 8800 eBpo ObLI BBIJJaH MO TOJIOBYIO CIIOKHYIO TTPOIIEHTHY O
ctaBky 4,5% . Haliqute cymmy 10xo/a, OJIy4EHHOI0 KpeIUuTOpoM 3a 3,5 roza.

1
C=8800, r=4,5%, n=3,5, k=12'3E=42

=C- " Y. — . i 42
CnenoBarenbHo, A C(1+100k) ; A=8800-(1+ 1200) ,
A=10298,08 , Toectb [=4—C=10298,08—8800=1498,08.

3HaumT, 3a 3,5 roza 6bu1 HonyueH goxon €1498,08. A

3aoaua 3. B 6anke Ob11 monydeH kpeaut 50000 mosmapo CHIA mon
CJIO)KHYIO MPOLUEHTHYIO CTaBKY 5,2% TOJOBBIX C YCIOBHUEM, YTO BBIILJIATHI
JIOJKHBI TTPOU3BOAUTHCS Kaxkabli kBapTal. Ckonbko fgoinapoB CIIIA Oyaet
BBITTaYeHO OaHKy 3a 3 roma?

A=50000, »=5,2%, n=3, kn=4x3=12
" Nkn —(. +£ 12
) 50000=C-(1 200 )

CrnenoBarensHo, A=C-(1+
a i ( 100k

(C=42820,99. banky Oyzet BbimadeHo $42821 3a 3 rona. A,

3a BpeMsl UCTOJIb30BaHUsI OCHOBHBIE CPEJICTBA M aKTUBHI (3IaHUSI U COOPY-
KCHHsI, TEXHUKA, YCTPOMCTBA M MPUOOPHI, HHBEHTAPh M MEOEIb, KOMITBIOTEPHI U
T.JI.) yCTapeBaloT U u3HamuBaroTcs. CTapeHne o3HavyaeT Mpolecc MOCTEeeHHON
MIOTEPH ITOJIE3HBIX CBOMCTB.

AmopTH3anus — 3TO MPOIECC NMePUOUUSCKOro MepeHoca HavyaJlbHON CTOU-
MOCTH MCIOJIb3YEMBbIX CPEJCTB U aKTUBOB JIJIs1 BO3MELICHUS UX U3HOCA.

J171s1 BBIUMCIICHUS 3HAYSHUSI aMOPTHU3aIMHU UCTIONIB3YETCs clieaytomas Gop-

—C(1-
myna: A=C(1 100

C — nepBoHa4aabHasi CTOMMOCTbh OCHOBHBIX CPEJCTB, ¥ — HOpMa aMOPTU3ALIUHU
(ycTaHOBJIEHHBIN FOJIOBOM MPOLIEHT BO3MEIIEHH S M3HOIIEHHOW YaCTH OCHOBHBIX

CPEJICTB), 7 — YUCJIO NIEPUOJIOB, HAIIPUMED, TOIOB.
3aoaua 4.

CrpouTenbHoe ycTporCTBO 3aKyuieHo 3a 2400 ¢pyHTOB cTepnuHroB. Haiimnute
€ro CTOMMOCTB 4yepe3 6 JIeT , eciu HopMa aMopTu3auu paBHa 15%.

)", 3nech A — 3HAUEHHE aMOPTHU3alUM TOCIIE 7 TEPHUOOB,

\ %



Hveem A=C:(1- 105 )'s 3necs C=2400, r=15, n=6.

CnenoBarenbho, A=2400-(1-0,15)%, A=2400-(0,85)%.

3HaYuT, 3HAUCHUE aMOpPTHU3AlUU NpUOIM3UTENbHO paBHO 905,16
¢yHTOB cTepauHroB. [loaToMy CTOMMOCTH yCcTpoiicTBa yepe3 6 JeT paBHA
£2400 — £905,16 = £1494,84. A

s mpuoOpeTeHus ToBapoB MOTpebaeHus (Hampumep: MeOeb, JEKTPOH-
HO-OBITOBAs TEXHUKA, KOMITBIOTEPBI, ABTOMOOUITH U T.J.) LU KUJIbsI HACEJICHHE
odopmirsieT kpenuTbl. OOBIYHO TaKKUE KPEAUTHI BHIIAIOTCS HA KPATKOBPEMEHHBIC
MEPHOIbl C HAYUCIEHUEM MOCTOSHHBIX WJIM U3MEHSIOIUMHUCS C TEYEHUEM Bpe-
MEHH NpoLeHTOoB. /1151 yno6cTBa pacyeToB O€3 NCI0JIb30BaHUSI (POPMYIAMH Mbl
MIPUBOIMM TaOJIUILY pacyeToB MO KpenutaM (13 pacuera 1000 1eHSKHBIX SAMHHII):

86,0664 86,5267 86,9884 87,4515 87,9159 88,3817 88,8488
| 18 582317 58,6850 59,1403 59,5977 60,0571 60,5185 60,9820
|24 443206 44,7726 452273 45,6847 46,1449 46,6078 47,0735
| 30 359789 364319 36,8883 37,3482 37,8114 382781 387481
|36 304219 30,8771 313364 31,7997 32,2672 32,7387 332143
| 42 264562 269142 273770 27,8445 283168 28,7939 292756
| 48 234850 23,9462 24,4129 24,8850 253626 25,8455 26,3338
|54 21,1769 21,6416 22,1124 225894 23,0724 23,5615 24,0566
|60 193328 19,8012 202764 20,7584 202470 21,7424 222444

3aoaua 5. Ilorpebutens B3sa kpeauT 9200 eBpo. EMy Ha3zHaueHbI rogoBas
nporeHTHas ctaBka 12% u 3,5 roma nnarexa. CKOJIBKO HEOOXOAMMO BCETO
3amnaaTUTh?

N3 tabnunel HaxoguMm 3HadueHue 29,2756 eBpo, cOOTBETCTBYMOIIEE 42
Mecsiam u 1000 espo.
CrnenoBarenbHo, 111 9200 eBpo Kax bl MECSIL IOJKHO BbITLIAYUBATHCS
€9200 = €29,2756-9,2 = €269,33552 ~ €269,340.
Bcero nomxHo ObITh BeIIIadeHo = €269,40-42 = €11314,80. A
YnpaxHeHust

12. Cymma 10000 monnapos CIIA B3sta Ha 10 1eT ¢ ronoBoi MpOIEHTHON
cTaBkoi 5,75%. Eciiu BeIIIAThl IPOM3BOASATCA KA/ IbI€ IOJT0/1a PABHBIMU
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13.

14.

15.

16.

17.

18.

19.

20.

JOJISIMU, YEMY PaBHBI UX 3HAYECHUS?
15000 eBpo B35THI B 10JIT Ha 36 MeCALIEB C TOJJOBOW MPOLIEHTHOM CTaBKOM
4,5%. Ecnu BBIIATHI MPOU3BOAATCS KaXKAbIM KBapTal PaBHBIMHU I0JISIMH,
YeMy paBHBI UX 3HAUCHUS?
Yenosek B3s1 kpeaut 8000 ¢pyHT crepauHroB B OaHke Ha 3,5 net ¢
yCJIOBUEM BBITIIIATHI Kax bl Mecsin 230 ¢yHTOB cTepianHroB. Kakas
roJioBas MPOICHTHAsI cTaBKa Oblla HauKuceHa?
6800 mommapo CHIA OblM B3ATH B JOJT Ha 2,5 roga ¢ rogoBOU
MPOIEHTHOM cTaBKOU 8%. Eciu BeIMIATHI MPOU3BOMISITCS KaXK bl MECSII
PaBHBIMU JIOJISIMH, YEMY PaBHBI UX 3HAYCHHUS?
ITycTh
a) 950 eBpo OBLITN JAHBI B JIOJIT 1O TOIOBOM CIIOKHOM TTPOIIEHTHOM CTaBKE
5,7% Ha 2 ropa;
b) 4180 ¢pyHTOB CTEpIAMHTOB OBLIN JAHBI B JOJT IO TOJOBOW CIIOKHOU
MPOILICHTHOM cTaBke 5,75% Ha 3 rona;
¢) 237000 smoHCcKMX ¥ieH OBIIM AaHBI B JIOJT TIO TOJOBOW CIIOXKHOMN
nporeHTHOU cTaBke 7,3% Ha 4 roza.
Haiinute HaurCIICHHBIE CII0KHBIC MPOIEHTHI B KOHIIE KaXKI0TO MEPUOIA.
Maxkc nonoxun Ha 6ankoBckuit cuet 8500 monmapoB CIIIA. T'ogoBas
CJIO)KHAs TPOLICHTHAS CTaBKa ITPH 3TOM paBHa 6% , TprueM OaHK 00s3yeTcs
MEePEeBOJIUTH MPOIEHTHI HA cyeT Makca Kax bl kBapTai. CKOJIbKO JeHEr
Oynet Ha cuety Makca uepes 1 ron?

Mapus nonoxuna Ha 6ankoBckuil cuet 24000 GpyHTOB CTEpIUHIOB.
l'ogoBas ciojkHasi mpoLIeHTHAS CTaBKa IPU 3TOM paBHa 5% , mpruieM OaHK
00s13yeTCs IEPEeBOIUTD MPOIICHTHI HAa CUET KaxKIbIH MecsI]. CKOJBKO JeHET
Oynet Ha cuety Mapuu depe3 3 mecsiia?

Kpenurop nan B nonr Ha 3 roga 45000 nonmapos CILA non 8,5 nporieHToB
rofoBbIX. CpaBHUTE JOXOMBI KPEAUTOPA, €CIU TPOIEHTH HAYUCIISIIHCH
a) TI0 METO/TY TIPOCTHIX MPOIICHTOB;
b) METOY CIOKHBIX MPOIIEHTOB KaXK10€ IMOJIYTO/TUE;
C) TI0 METOJTY CJIOKHBIX IMPOIICHTOB KaXK bl MECHII.
OducHas mebens OpuTa proOpeTeHa 3a 2500 espo. M3BecTHO, 4TO HOpMA

aMOpPTHU3allMi TaKuX akTHBOB paBHa 15%. [lepenuinuTe B TeTpaab U
3amoTHUTE TaOIHUILYy.

Ton AmopTuzanus CtonMoCTh
0 €2500
1 15%-€2500 = €375
2
3

‘



21.

228

Jns noxkynku me6enu Obin B34T kpeaut 1200 monnmapos CIIA mo
roJI0OBOM IPOLIEHTHOM cTaBke 8% cpokoMm Ha 5 jeT. Kakas cymMma Jo/KHA
BBITLTAYMBATHCS KaKabli Mecsn? Kakas Bcero cymma goikHa Oyaet
BhITIaueHa? Bocnonb3yiTech TaOIUIICH pacyeTOB IO KPEIUTaM.

Jlns pemoHTa KBapTUpbl ObLIO B34TO B Kpeaut 14000 nommapos CLIA
10 TO10BOM IpoueHTHOU ctaBke 11% cpokom Ha 4 roga. Kakas cymma
JIOJI)KHA BBITIJIAYMBATHCS Kaxblii Mecal? Kakas Bcero cymma AoJikHA
Oyzet BoimaueHa? Bocnonp3yiiTech TaONMIIeH pacueToB MO KpeauTaMm.

KoHTpoJibHbIE 3a1aHus

1. bank Ha3HauWg roloOBYIO MPOLEHTHYIO cTaBKy 14%. [Ipennpu-
HUMATEINb 3a 5 JIET NOoracuJj NepBOHAYaJIbHYI0 CYMMY JI0JITa U J0-
noaHuTeNbHO Bbituatuia 16000000 cym no nponeHTam. Kakas cymma
ObLi1a B3ATa B JONIT?

2. Bkmamgumk nonoxkmi Ha cueT B 6anke 20000000 cym. 3a 15 mecsitieB
oH nonyuut foxox 900000 cym. Uemy paBHa rojoBas IpoLEeHTHAs
CTaBKa, €CIIM BBIMJIATA MPOLIEHTOB Oblja MPOM3BEJCHA HA PYyKHU
KX IbIA roa?

3. B monr nHa rox 6s110 B3siTo 20000000 cyM 1O TOOBOM CIOKHON
NPOUEHTHOW cTaBke 6% C yClIOBHEM, YTO BBINJIATHl OyAyT
MIPOM3BOINTHCA €KEKBapTaIbHO. Kakoi 70xo/ momyduT KpeauTop?

4.  JI>KOH B3sU1 MIOTE€YHBIN KpenuT Ha 5 et B pazmepe 25000 nonnapos
CIIIA Ha nokynky goma. [ onoBasi ciokHast IpOLEHTHAs CTaBKa paB-
Ha 8%. CKOJIBKO OH JI0J>KEH BBITIJIAUUBATh B MECS1, €CJTH BITIIAThI
MPOU3BOAATCA exeMecsuHo? Kakol 10X01 NOIyduT KpenuTop?

5. VYcrpotictBo 06110 KymuieHo 3a 45000 momrapo CIHIA. 3a 2 roxa
3 Mecsila SKCIUTyaTaluy B pe3yibTaTe H3HOca ero CTOMMOCTh ObLiIa
ouenena B 8500 nonnapos CIIA. Haiinure aMOpTHU3allMOHHYO
HOpMY YCTPOWCTBA.
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( QJIEMEHTAPHBIE ®YHKIIUN U YPABHEHUSA )

MMPOCTBIE PALIITUOHAJILHBIE
25-28 YPABHEHUS Y UX CUCTEMBI

Ecnu Bce perieHns 0qHOrO ypaBHEHHS TAKKE ABIISAIOTCS PEIICHUSIMU
BTOpOT0, TO BTOPOE YpaBHEHHE HA3bIBAETCS CJICICTBUEM IIEPBOTO
YPaBHEHHUS.

Ecnu MHOXecTBa peleHuil 1ByX ypaBHEHUH COBIANAIOT, TO 3TU
YPaBHEHU s Ha3bIBAIOTCS PABHOCUIIbHBIMH.

Ilpumep 1. PABHOCUIIBHBI 1N ypaBHEHUS?

2
Dx+2=3 u x+5=6 ) XX, g
x—1 x—1
1) O6a ypaBHeHUs UMEIOT O0IIMI KOpeHb: x=1. Tak Kak OHU HE UMEIOT IPYTUX
KOpHEH, TO OHH SBJISIOTCS] PABHOCHJIBHBIMH.
2) [lepBoe ypaBHEeHUE HMEET KOpeHb, paBHbIi 0. Bropoe ke ypaBHeHHE Takoro
KOpHSI HE UMeeT. 3HAYUT, JaHHbIE YPaBHEHUS HE PABHOCHIIHHBI.
[lycts P(x) u Q(x) — MHOTOYJICHBI IEPEMEHHOM X.
P(x)

BBIpa)KeHI/Ie BuUaa % HA3bIBACTCA payUOHAIbHBbIM.
X

[TycTtb A(x) 1 B(x) — palnOHAJIbHBIC BBIpAXeHHS. YpaBHeHUe Buaa A(x)=B(x)
Ha3bIBACTCS pAYUOHANLHBIM.
PaccMmoTpuM cHavasa nmpocTeiiiiee palMoHalbHOE YPABHEHUE BUIA
P(x)
= M.
Q(x)

m
N3BecTHO, 9TO poOs — paBHA HYJIIO TOT/IA M TOJIBKO TOT/A, KOT/Ia €€ YHCITH-
n




TEJb paBeH HYJIO, a 3HAMEHATENb OTIUYEH OT HYJS (Ha HYJb IEIUTHh HEIb34!).
3HAYUT, JJIsI TOTO, UTOOBI pemuTh ypaBHeHue (1) , HE0OXOMUMO U TOCTATOYHO
HANTH Bce 3HAUEHUsI HEM3BECTHOM X, JJIsl KOTOPBIX OHOBPEMEHHO BBITIOTHEHBI
yenoBust Q(x)#0 u P(x)=0.

J71st KpaTKOCTH, 3TO MBI OyZIeM 3aIllUChIBATh TaK:

@:0®{P(x)=o,

O(x) O(x) #0.

Ipumep 2. Pemute ypaBHEHHE:

2

x_—wzo. 2) x2—2x+3_0.

x=7 x=17

2 12
3) 2x 5x+3:O; %) (x-1) (x+2):0.

9x-13,5 x—1

1) YpaBuenwue x*—2x+1=0 umeer enuncTBennoe pemienue x=1. [Ipu x=1 3Ha-
MEHaTeNIb OTJIMYEH OT HYJS. 3HAUUT, JAaHHOE ypaBHEHHE TOXKE MMEET €UH-
CTBEHHOE penieHue x=1.

2) KBagpartHoe ypaBHeHue x’—2x+3=0 He uMeeT KopHeii, Tak kak D=1-3=-2<0.
3HauUT, TaHHOE YPAaBHEHHE TOXKE HE UMEET KOPHEH.

3) st kBagpaTHOro ypaBHeHus 2x°—5x+3=0.
D=b*-4ac=(-5)>—42-3=25-24=1>0, 3HauuT, 3TO YPaBHCHUEC UMEECT JBA KOPHSI:

5+1 _
_xl’z:T; xlstlzl; xz :ﬂ:l’s_
2x* =5x+3
Onnako yucio 1,5 oOpamaet 3HaMeHaTeNb BRIPaKCHHS m
X — 5

B HYJb, a YHCO | — HeT. 3HAUNT, JAHHOE yPAaBHEHHE UMEET €INHCTBEHHOE Pe-
nieHue x=1.

4) Vpasuenue (x—1)*(x+2)=0 umeer a8a kopHs 1 1 —2. Onnako uucio 1 o6pa-
IaeT 3HaMeHaTeb (x—1) B HyJb, @ UUCIO —2 — HET. 3HAUUT, JaHHOE ypPaBHEHHE
FIMEET eIMHCTBEHHOE perneHue x=—2. A

B cnyuae, xoraa xotst 661 01HO U3 BhIpaxeHui A(x) u B(x) npeactaBuMo
B BUJIE CYMMBbI HECKOJIBKUX PAllMOHAJBHBIX BBIPAXCHUHN, pPAllHOHATIBHOE
ypaBHeHHe A(x)=B(x) MOKHO pEeLIUTh TaK:

I wiaz.  Vimem oOmuii 3HaMeHATENb Ipo0ei, BXOISIINX B YPaBHECHNUE;

2 waz.  O0eyacTH ypaBHEHUsI yMHO)KaeM Ha 3TOT OOLIHI 3HAMEHATElb;

3 waz.  VimieM pemieHus MoJy4eHHOTO yPaBHEHHUS;

4 waz. VckirodaeMm U3 MHOXKECTBA HAMJCHHBIX KOPHEU T€, KOTOPBIE
oOparmarT o0Imuii 3HAMEHATEeIh B HYJIb.



L4
2-x 2 x(2-x)
YMHOKaeM 00e yacTu ypaBHEHUS HAa OOLIUI 3HaMeHaTeb 2x(2—x).
VYnpouias nonydeHHoe ypaBHeHHe 4x+x(2—x) =8, IpUBOANM €ro K CIeaAyo-
[IEMY KBaJIpaTHOMY ypaBHEHHIO: x’—6x+8=0;
Tak kak D=9—-8=1>0, To 7aHHOE KBaJpaTHOE YpaBHEHUE UMEET JIBA KOPHSI:
x=2; x,=4

Ilpumep 3. Pemnre ypaBHEHNE

IIpogepka.

[Tpu x=2 3nameHnatenb oOpaaercs B Hysb: x(2—x) = 2(2-2) = 0. 3nauut, x=2
HE SBIISCTCS PEIICHUEM UCXOAHOTO yPABHEHHMSI.

[Tpu x=4 3HameHaTenb OTIUYEH OT HYNs Xx(2—x) = 4(2—4) # 0. 3nauur, x=4
SIBJISIETCS] PEIICHUEM MCXOIHOTO YPaBHEHHUS.

X
Ecmn A(x)= S (x) ; B(x)= p(x) , TO IIPU PELICHUU PAlMOHAIBHOIO
g(x) q(x)
S _px) y
ypaBHEHHS BUA = TMIOJIE3HO BOCIIOJIb30BATHCSI OCHOBHBIM CBOMCTBOM
g(x)  q(x)

a_c
Mponopuun: —=—<> ad =bc .
b d

IIpu 5TOM NOTYy4UM CIELYIOIIUHI aJIrOPUTM PELICHUS:

] wae.  Wmewm pemenus ypasaenus f (x)q(x)=p(x)g(x);

2 wae. Hckirouaem U3 MHOXKECTBA HAMIGHHBIX KOPHEH Te, KOTOpbIE 00-
pamaroT o0IMil 3HaMeHaTenb ¢(x)g(x) B HyJIb.

-2
Ipumep 4. Pemure ypaBHEHUE Al x+3 .

+2 x-4
(x—2)(x—4) = (x+2)(x1+3); X—4x—2x+8 = x*+3x+2x+6;
—6x+8-5x—6 = 0; —1lx =-2; X= % .

2
Ecnn x:E,To xt+2 = 3+27£O; x—4=—-4+%0.
11 11 11

Omeem: % A

B HCKOTOPLIX CIIyYasAaX YAa4HO BBIIIOJHCHHAA 3aMCHA MO3BOJIACT NPUBECTU 3a-

JAaHHOE ypaBHEHHUE K OoJiee IPOCTOMY.
Ilpumep 5. Pemure ypaBHEHHE:

4 2 2
+3x+2
l)(z—xj +5(ﬂj ~36=0; p) R e SR S

x+1 x+1 Xrox+2  xXP-2x+2




x+1

2
x
j =¢. Torma >0, a ypaBHEHHE NOJYUYUT BUJL
£+5t-36=0. TTocnenHee nmeeT KOpHU =9 U =4, U3 KOTOPBIX BTOPOE MOJIOKH-

1) Beimonuum 3ameny (—

TCJIBHO.

=4, T0€CTh —— =2 WU ——

? 2x 2x _
x+1 x+1

2
3HauuT (_x
2x

Bt B

2x
[Ippy ——=2 ypaBHEHHE HE UMEET PEUICHHE, a TMPHU 1
X+

YpaBHCHUC HMMECT CAMHCTBCHHOC PCUICHUC X:—O,S.

Omesem: x=—0,5. A\
2) OueBunHO, uTo x=0 ynoBieTBopsieT ypaBHeHU0. [IycTs x#0. Pa3nenus B

KaH(HOﬁ ILpO6I/I YpaBHCHUA YUCIUTCIIb U BHAMCHATCIIb HA X, ITIOJIYYUM YPABHCHUC

2
X+3+— 1
X 4 =1. Beimonnum 3ameny: z=x+——2.
2 2 X
x—1+— x-2+—
x x
z+5 1
Torna Halle ypaBHEHHUE TOIYYUT BUI: : +—=1
zZ+ z

Pemnm nocnennee ypaBHeHue:

z+5 1 @(z+5)z+ z+1 _Z(Z+1):0=)

z+1 z (z+Dz  z(z+1) z(z+1)

22 +5z4z+1-2" -2 5z+1 1

=0l —=0z=—-
z(z+1) z(z+1) 5
Tenepp HalieM x.

wi2oa= Lt 20 g s m3xt10=0.

X 5 X

B cuiy TOro, 4To TMCKPUMHUHAHT KBaJAPAaTHOTO ypaBHEHUs Sx*—9x+10=0
OTpULATEJICH, TO NIOCIEJHEE YPABHEHUE HE UMEET JEUCTBUTEIbHBIX PEILICHUI.

Omesem: x=0. M

CucrteMbl paliiOHAJIbHBIX YPAaBHEHHUIt
Pemienne cucrteM, COCTOALIMX U3 PAlMOHAJIBHBIX YPAaBHEHUM, ONUPAETCS

Ha U3BECTHBIC HAM METO/IbI CIIOKEHHU I, TOJCTAaHOBKY U T.1. [Ipu aTOM ciiegyer
He 3a0bIBaTh, YTO 3HAMEHATENH, YYaCTBYIOIIUX PAllMOHATIBHBIX BBIPAXKCHUIH,

HC MOI'YT 06pa1uaTLc5[ B HYJIb.



Ilpumep 6. Pemiute cucremy:

x y 5 2xy—32 =15,
Xr_2 B
Hyy x 6 2) N
x*—y* =5. xy+—=15.
y

1) CnenaeM B epBOM ypaBHEHHH 3aMEHY ey . [Homyunm 2 :l (7#0).
y x t

3 x 3
[ =— = >
1 ’ y 2
36 osi—6=0e| 2 YITH
r 6 2 x__2
=3 ) 3
x—iy x——iy
Orcrona unu 277 um 27
x> —y* =5 x* -y’ =-5.
Pemnm nmosy4yeHHbIE CUCTEMBI:
X_Eya 2y’
0 WU 4
3 2 T2 _2_5
4y -y =5 9y y

[lepBas cucrema nmeet pemeHus (3, 2), (-3, —2), a BTOPOst HE UMEET PEIICHUIA.
Omeem: (3; 2), (-3; -2).

X 2a-3b=15, a=12,
2) O0o3HauuM a=xy, b =—. &

y a+b=15 bh=3.
=12,
2 x=3y, x =3y,
£—3 y-3y=12 yz_
y

Omeem: (6; 2), (—6; —2). A\

Bonpocsl u 3a1anus
1. JaiiTe onpeneneHue paluOHaIbHOTO YPaBHEHUS.
2. Jlaiite onpezeneHre paBHOCUJIbHBIX YPABHEHUN.
3. TlpuBenurte npumep paBHOCHIBHBIX YPaBHEHHH.

\ %



YupaxxHeHus
Pemnre ypaBuenus (1-2):

gt 9 1|y 2p=5 3pe2l | 567 dxo3
2(x-1) 2(x+4) x-1 y+5  2y-1 x=3 X
2x 1 4x X2 —2x 1 2x
d - = 5 = 2_ ; ———:O,
L Ry 9 ¥ 2 x x+1
7 4 4 3 . 15 14
—6:5x’ h + =— :—+1_
g)2x+9 )x—2 x+2 2 1)x— x
Lo 12 1 oS3 6 2
2. 7100136 36-2 x16° )4 —2e+1 8¢ +1 2041
- - 2 2-3x 4 x+1 4
C)3x 2+x 4: 3x°+1 : d) T _ .
x—1 x+3 (x=D)(x+3) x+1 3 2-3x 3
x—49 2x+50 (x+2)*-9
+ =2' f—. — = — .
© x+6 x+5 ’ ) — (x=3)=-24
3. VkaxuTe paBHOCHUJIbHBIC YPAaBHCHHUSL:
3 =, b) Sx—4=0; ¢) (5x—4)(x+1)=0;
X+
d) 10x=8; o) (x—éj H)=0;  f) 6x—4d=x;
g) x*+2x+18=0; h) 2x+2x+11=0.
4. Pemute cuctemy ypaBHeHui (4—7):
s 3,5, 12,25 _,
+ X
2) ’ 1 b) 5 ?’: 9 6x Sy
Y . 2 =2 222,
2y+3 9 Xy Xy
5¢ 8y 2+l o1l @=9x-6)_,
5. a)i8y sx’ b) g 0 y8+8 8
5x—8y =20; Tx+==16; WrH=8 _,
Y x—6
6.
4x:§+15, X _ y X y
a) ;5 b)q 4x—7 4x-17" 0){5x—4y Sy—4x’
4y ="=+15; 4x* ~11y+7=0; xy =—16.
X

(63])



7. (x +1)(x—8) =0, 1 4 52 sz
Ay _»y-3 o DIES OIS

x+y—2_ xy =-8; x-5y=15.

8. B 3ane kny6a nmeercs 320 MecT, KOTOpbIE OTMHAKOBO PACIIPEACIICHBI O
psanam. B xaxaerii psig qo6aBuiM cHadasa mo 4 MecTa, 3aTeM J00aBuIn
eute oauH psia. B urore nonyunnu 420 mect. CKOIBKO psiioB B 3ae?

9. 108 sk3amenyembix mucanu counHenune. Mim Oputo po3mgano 480 muctoB
OyMaru, Ipy ATOM Kaxas JIeBYIIIKa MOJTyYuJia 10 CPaBHEHUIO C FOHOIIIAMHU
Ha OJTUH JIUCT OoJibinie. OKa3aiochk, UTO ACBYIIKH BCETO MOTYYHUIIA CTOIBKO
K€ JINCTOB, CKOJIBKO M FoHOIIN. HaiiinTe 4uciio AeByIIeK U FOHOIIEH.

MPOCTBIE UPPALIMOHAJILHBIE YPABHEHUS U
29-32 X CUCTEMBI

YpaBHEeHMS, B KOTOPBIX HEM3BECTHOE YUaCTBYET IM0J] 3HAKOM KOPHSI Ha3bIBACTCS
UPPAYUOHANLHBIM.
PaccMmoTprM MeTObI perieHr st HEKOTOPBIX BUIOB UPPAIIMOHATBHBIX YPAaBHEHUI.
PaccmoTpuM npocToe uppanroHaibHOE ypaBHEHHE BUIA
I VS (x) =g(x) D
[TycTh BeIpaXkeHus f{(x), g(X) TPUHIMAIOT HEOTPUIIATEIFHBIC 3HAYCHHUSI.

Bo3Boas 06e yacTtu ypaBHEHHS B KBaJpaT, NOJYyYUM PaBHOCHIIBHOE YpaB-
HEHUE.

Tak kak f(x)=g’(x)=0, To BbIpaKeHUE f(X) MPUHUMAET HEOTPULIATCIbHBIC
3HAYCHMUSI.

3HayuT, penieHue ypaBHeHus (1) ocyuiecTBiaseTcs Mo MpaBuiy:

g(x)=0
ST =g 2
/=t ‘:’{f(x):g(x)_

AHaJOrMYHO ypaBHEHUE BUJA RS (x) =h(x), PaBHOCHUIIBHO CHUCTEME
f(x)=h"(x)
h(x)>0 ’

ITpumep I. Pemute ypaBHenue V4 +2x—x" =x-2.

Bo3Bons o0e wacTu ypaBHEHHUS B KBajapaT, MOJYYUM PaBHOCHIBHOE
ypaBHeHue 2x—x’=x’—4x unu 2x(x—3)=0. Orciona noayuum kopuu x,=0, x =3.
Tak kak x>2, To x=3 — pelIeHre JaHHOTO ypaBHEHUE. A

‘



I1 VpaBuenus Buma f(x)-4/g(x) =0,
Jly1s TOro 4ToOBI MPOM3BEIEHHUE IBYX BBIPAKEHHI 00paIlanoch B HyJlb, He-
00XOIMMO H IOCTATOYHO PABEHCTBO HYIIIO, XOTS ObI OJHOTO U3 COMHOMKUTENEH.

3ua4uT, a1 Toro yto0sl f(x) 4/g(x) =0 10MKHO BBEIIOIHATHCS PABEHCTBO

-0 f(x)=0.
2(x)=0 namn cOBOKYNHOCTbh PaBEHCTB 2(x)20.°
g(x) =0,
1ot haKT MBI KpaTKo Gyem 3amuceBath Tax: | |/ (¥) =0,
g(x)=0

Ipumep 2. Pemmre ypaBuenue (x” +3x—10)vx+4 =0,

x=-5,
x> +3x-10=0, [ 5 5
x =2, x =2,
(x> +3x—10)Wx+4=0<| |x+4>0, = =N
x+42>0, x=-4.

x+4=0
Omeem: -4 n 2. f )

x=-4

Ilpumep 3. Pemnte ypaBHeHue (x —3)W x> —5x+4 =2x—6.

JlaHHOE ypaBHEHHE MPUBOAUTCS K BHAy (x—3)(Vx®—5x+4-2)=0. Tax

x=3,

KaK CUCTCMa { HC UMCCT pCIHGHI/IfI, TO JOCTATOYHO PACCMOTPETDb

X2 =5x+4>0

ypaBHeHHE +/x° —S5x+4 = 2. Bo3Beem 00e 9acTH 3TOro ypaBHEHHs B KBaIpar,
MOJIYYUM PaBHOCUIIBHOE €My YpaBHEHHE , x’—Sx+4=4.

Omeem: 0 u 5.
111 YpaBuenue Buaa §/ f(x) =4/ g(x) .

[Ipu perieHny TakuX ypaBHEHU CHAYalla CISIyeT y9eCTh YeTHOCTh-HEUCT-
HOCTB YHCJIa 71, & 3aTEM IPUBECTHU €T0 K PABHOCHJIBHOMY YPaBHCHHIO.

ITycTh 7 — HEUETHO: m - \/ﬁ < f(x)=g(x),

Hanmpumep, ypaBHeHUE W = m PaBHOCHJILHO YPaBHEHHIO f(x)=g(X).

IIpumep 4. Pemnre ypaBHeHne \x° +8x—8 = J2x-1.

=1,
Yx? +8x—-8 =32x-1 <:>x2+8x—8=2x—1<:>{ Omesem: 1 u—T7. g

X
x=-7.



[lycth n 4yeTHO, TO ecTh n=2k. B 3TOM cilydyae naHHO€ ypaBHEHHE PaBHO-
CHJTBHO KaXKJIOW M3 CUCTEM:

2% £ (x) zzk/g(x) @{f(x)zg(x), - 2%22@c>{f(x):g(x)’

f(x)=0 2(x)>0.
Ha IPAKTHUKE U3 TAHHBIX CUCTEM BBI6I/IpaeTC$I TO, KOTOPOC JICT4UC peracTcCs.

IIpumep 5. Pemmre ypapuenue VYx° —2 = x .

x=-1
2_2: 2
\6/x2—2:€/;<:>{x o x=2, & x=2.
x>0
x>0

Omesem: x=2. g\
IV 3ameHa nepeMeHHBIX.

Ilpumep 6. Peminte ypaBHEeHUE \/ 37X + 3\/ ol 4.

x—1 3-x
3—x
BeinonauMm 3amMeny U = —1 . Torma
x_
u=1,
u+i 4,
u = u:3,
u=0 u>0

Haiinem teneps KOpHU JAHHOTO YPaBHEHUS.

/3—x
X—l _1’ |:x:25
/ @ 1,2
_ x=1,2.
3 x:3
x—1
Omeem: x=2 n x=1,2. A

IIpumep 7. Pemure ypaBHeHHE x° +3x+x* +3x =6 .

BeimonsuM 3aMeny z =+ x” +3x . Toraa

X 6 z=-3,
{Z I Tl z=2, &z=2.
z2>0
z2>0

Haiinem tenepb KOpHU JaHHOTO yPaBHEHU S

\ J



x=-4,

x2+3x=2<:>x2+3x:4<:>[ |
x=1.

Omeem: x=—4 u x=1. g
CucremMbl MPpPalMOHAJIBLHBIX YPABHEHU I

Pemenue cuctem, cOCTOAIMX U3 UPPALUOHAIIBHBIX YPABHEHU, OITUPAETCS
Ha U3BECTHBIE HAM METO/IbI CII0KEHHU S, TOJCTAaHOBKY U T.1. ITpu aTOM ciienyer
YUHUTHIBATh 00JaCTU CYIIECTBOBAHUS YYaCTBYIOLIMX MPPALlMOHATbHBIX
BBIPAKEHUU.

Jr+4y =5,

IIpumep 8. Pemmre cucteMy ypaBHEHUM { S =6

x4y =5, x+y+2xy =25, x+y=13,
= = =
=6
y=13-x, y=13-x,
= S,
x(13-x)=36 X2~ 13x+36=0.
Hannas cucrema uMeet pemenns (4; 9) u (9; 4). A

hr+3fy =3,

xy =36 xy =36

Ipumep 9. Pemnre cucreMy ypaBHEHUI {x Fy=9

3 3 — o
O6ozHadum Jx =u hy=v . Bocnonb3oBaBuucs Gpopmysoil cokpa-
IIEHHOTO YMHO)KEHH S, TOJTYYUM CUCTEMY:

{g/;+§/;:3 {u+v=3, {u+v:3, {u+v=3,

u3+v3=9® (u+v)(u2—uv+v2)=9(:) 2 2_3 <

u-—uv+v- =
u+v=3, u+v=3,
(= (=4

(u+v)2—3uv=3 uv=2.

x+y=9

OTta cucrema umeer peuenus u =1, v =2, u,=2, v,=1. Orcrona noayyum
pemenus (1; 8) m (8; 1) mcxomHoM cuctemMbl. A

Ipumep 10. Haitnute Touky C(x; 0), paBHOyHaJIeHHYIO OT To4YeK A(3; 4) u
B(—2; 5) nmnockoctH.

N3 cootnomennst AC=BC u GopMyIIbl pacCTOSHUS MEKTY ABYMS TOUKAMHU
IIJIOCKOCTHU MOJYyYUM UPPALMOHAIBHOE YpAaBHEHUE

J@—$2+m—®2=Ju+mz+m—$2_

(67]




Jlenasi paBHOCHUJbHBIE MpeoOpa3oOBaHUsI, MOJYYUM ypaBHECHHE,
(x—3)*+16=(x+2)*+25 orkyna —10x=4. [lociienHee ypaBHCHUE UMEET KOPEHb
x=—0,4. 3naunt, C(=0,4; 0) — uckomas Touxa. A

Ipumep 11.Hatinute TOYKY Ha IPSMOM y=3X, paBHOYAAJICHHYIO OT TOYEK
A(—1;2) u B(3;—4) niaockocTH.

Ilo ycnoButo, opauHata u abcrycca HCKOMOW TOYKH YJIOBIETBOPSET COOTHO-
IICHUIO y=3X, T0ATOMY OHa uMeeT KoopruHaTel C(x,;3x). 13 cootHOmenuss AC=BC
1 GOPMYIIBI PACCTOSHUS MEX Y ABYMsI TOUKAMHU MIJIOCKOCTHU HOTYYUM Uppaliy-

OHAJILHOE ypaBHEHUE \/ (x+ l)2 +(3x— 2)2 = \/ (x— 3)2 +(Bx+ 4)2. Jlemast paBHO-
CHJIbHBIC PEOOPa30BaHUs, OTYYUM ypaBHEeHHUE, (X+1)*+(3x—2)*=(x—3)*+(3x+4)%,

5
otkyaa —28x=20. [Tociennee ypaBHeHHE UMEET KOPEHb X=— 7 .

7
3uauut, C(—5/7; —15/7) — uckomas Touka.
Omeem: C(=5/T; -15/7). A

Bomnpocs! u 3aganus
1. aiiTe onpenesieHne NPPallMOHAIBHOIO YPABHEHUSI U IPUBEUTE
puMep.
2. Korna nBa uppaliiOHaJIbHBIX yPABHEHUSI PABHOCUJIBHBI?

Jx+ y=a,
Jo=b
I +3fy=a,

x+y=»b

3. Kak pemaetcst cuctema Buja: {

4. Peminte cucremy ypaBHEHU: {

YupaxkHeHus
Pemure ypaBuenue (10—19):

10.  a) Bx+5=-8; |b)Vax-6=9; |c) sx+9=17; |d) VI3x+5=-17.
11.  a) Ji2x-11=15; | b) v23x+5=-7; |¢) v23x-7=27; |d) V6x+13=-2,

12 o) <2 3xsl=x+2; b) Va2 +5xi2=x14,

3. o) a2+ 7x+1=x-1; b) Vx? —6x+2=x+5.

4. o) 2 43v-2-y2x-1 b) V-2x2 -3x-2=x+1 .

15 o) Va2 +8x-7=vox1; b) Vo 43545 =5 410,
16. a) x> +3x—1+Vx2+3x-9=0; b) x?—x-7+Vx? —x-9=0.
17. a) Z+2x-11+Vx?+2x-1=0; | b) x> -8x+3+Vx?>-8x-7=0.

\ %




18. a) Vx-l+vx+2=3; b) Vx+5+x=5.

19. a) Vx—4+Jx+11=5; b) Vx+x+4=3.
Pemmnte cucremy ypasuennii (20-23):
2Jx =3y, {5\/} =4y,
2. Do 0, B 1,250k =s.
x_4\/;:1: x+2 y=—2’
2. ) x+2y=17, b) x+2y=2.
2. o (I -9=0 p |F-2(r-3)=0,
3x+5y=060; 3x+2y=15.
S5x—=3yy =-34, 6x -5y =-37,
23. S5x+34y =-16; 6x+5\/;=13.
24. Haiigute Touky C(x; 0), paBHOynaneHHYI0 OT Touek A(S; 7) u B(—3; 4)
IJIOCKOCTH.
25. Haiigute Touky C(x; 0), paBHOymaneHHyto oT Touek A(S; 9) u B(—6; 7)
TJIOCKOCTH.

MMOKA3ATEJBHBIE YPABHEHUS
33-36 _ 1 UX CUCTEMBI

IMoka3aTenbHbIe YpaBHEHHS
Iloxazamenvhbim ypaBHEHUEM HAa3bIBACTCS YPABHEHHE, B KOTOPOM HEM3BECTHOE
BXOJIMT B IIOKA3aTeJIb CTEIIEHH.
[Tpu pemeHnn Moka3aTeabHbIX YPABHEHHH MOJIE3HO UCIIOIB30BATh CIICIYO-
mue Toxkaecrsa: (@>0, a=l, b>0)

. a'=ada ox=y,; 2. a‘a=a";

3. L=a 4. a'b*=(ab)’;
a

5. (a7) =a”; 6. a’=1.

[IpuBenem MeTobI pelIeHU s HEKOTOPBIX TUIIOB MOKA3aTENIbHBIX YPABHEHUIA.

I IIpuBeneHue K OTHOMY OCHOBAHMIO.
MeTtoa 0OCHOBaH Ha CIEAYIOIIEM CBOMCTBE CTENIEHEN: €CIIN ABE CTEIICHU PaB-
Hbl U PaBHbI UX OCHOBAHMS, TO PaBHbI U MX MOKA3aTeH, T.€. YPAaBHEHUS HAJ0

TOIBITATLCS IIPUBECTU K BUIY ™) = g5 Orcroma f (x) = g(x).



7

3 3x-7 7x-3
Ilpumep 1. Peminre ypaBHEHUE (7J =(§j .

1
3 (7
3aMeTI/IM, qTo —Z(—j N IepcnumeM Hall¢ YpaBHCHHC B BHIC

3 3x-7 3 —Tx+3
5 -G
[Tpumenus ToxkaectBo (1), monyuum 3x—7=-7x+3, x=1.
Omeem: 1. M\

Ipumep 2. Pemiuth ypaBHEHHUE (,125-4> = (0’25 J )

NG

[Tepexo/st K OCHOBAHUIO CTENIEHU 2, MOTYYUM:

1 1) an
__22(2x—8) _ _.2‘5 273 .22(2x—8) _ 272 _2‘5
8 4

CornacHo ToxAecTBy (2), umeem 2> 2(28) = (27270’5 )ﬂc i 207 =22,
ITocnenHee ypaBHeHUE paBHOCHIIBHO ypaBHEHUIO 4x—19=25x.
38
Otkyma x=—. M
3 . .
11 BBenenne HOBOM MEPEMEHHOM.
IIpumep 3. Pemmts ypaBHenue 5 +5 =250
TIpHMEHNB TOXIECTBO 2, TIepelHIeM ypaBHeH e Kak 5°* -5 +57-5-250=0.

Beenem HoBy10 niepemennyto: 5*=r>(0. [lonyunum ypaBHeHHE %zz +5t-250=0,

KOTOpOE umeeT Kopuu £, =-50, ¢£,=25. OnHako KopeHsb ¢, =—50 He yI0BIETBOPSET
ycaoButo 0. 3HauuT, 5*=25 u x=2.

Omeem: x=2. M

IIpumep 4. Peminth ypaBHeHUe 9" + 6" =2-4".

PaznenuB 06e yacTu ypaBHeHus Ha 4*#0, momydnm:

X X 2x X 3
2 + é =2 WM i + E —2=0. 0O003HauNM (—] =t>0, Torma
4 2 2 2 2

ToCcIIe/IHee ypaBHEHHE 3aMuIIeTcs Tak: 1 +1—2=0.
Pemast ypasuenue, Haiiiem ¢ =-2, ¢ =1.
3HadeHue /, He YIOBIETBOPAET ycnoBuro >0. CrenosaresbHo,

x X 0
ERYP RCp
3 3 3 Omesem: x=0. I



Ilpumep 5. Pemunth ypaBHEHUE (\/2—\/5 ) +(\/2+\/§ ) =4.
1
3 : ( 2- 3)( 2+ 3):1.3 N2 =o—
aMETUM, 4TO \/ NG \/ NG HAuUT m

X

[lepenuieM ypaBHEHHE B BUAE [ﬁ] + (\/2 +3 ) =4,
2++/3

x 1
OG6o3HaYMM (\/2+\@) =¢>0. [Toayuum ;+t:4, Toects t© —4t+1=0.

KopHsamMu nanHOro ypaBHeHuUs OynyT f, =2+ NER
CnenoBaTenbHO,

D (m):“\/g, (2+«/§);=2+J§, gzl, x=2.
2) (m)xzz—\/?, [ﬁf:z—\@,

1

(2-43) 7" =2-5, —%:1, x=-2.

Omesem: x=-2 u x=2. I

111 Beinecenue o0IIero MHOKHUTENS 32 CKOOKY.

Ilpumep 6. Pemuts ypaBHeHHe 6° +6*" =2% 42 4272
pumep
Ilocne BbiHEeceHUs 3a CKOOKY B JIEBOW 4acTH 6%, a B IpaBoM 2%, MOIYYUM

6" (1+6)=2"(1+2+4) nmm 6'=2*. Pasgenum oGe yacTH ypaBHeHHs Ha 20,
nonyuum 3*=1, x=0.
Omesem: x=0. A,

CucremMbl NPOCTEHIINX MOKA3aTEJIbHBIX YPABHECHUI

37 =27,
Ilpumep 7. Pemnre cucremy ypaBHEHUN: 55y _g
Ilo cBoOlicTBY cTemeHell cucTeMa ypaBHEHUI paBHOCUIILHA CIIEIVIOMIEH
y
3 =33, x+y=3,
CHUCTEME : Ortcrofa Noay4YuM CUCTEMY . O4eBHIHO, YTO
227 =2%, Sx—y=

HOCJIEIHAS cucTeMa UMeeT pemenue x=1, y=2. Omeem: x=1, y=2. A

(71)



35x+6y — 9
Ipumep 8. Peminte cuctemy ypaBHEHUU: 2Tx+3y _g

[Io cBONMCTBY cTeneHEN CHCTEMa YPABHEHUM PABHOCHUJIbHA CJIEIYIOIIEH
35X+6y — 32,

CI/ICTCMCI{ 3 Ilocnennss CHUCTEMA, B CBOIO OUCPCIb, paBHOCHUJIbHA

27x+3y )

Sx+6y=2, .
YMHOXHB BTOpOE ypaBHEHHE 3TOM CUCTEMBI Ha (—2)
Tx+3y=3. 4

U CII0XKUB C IEPBbIM, NOJYYHUM ypaBHeHHE —9x=—4. OTcrona, Hailaem X=75-

28
[TocTaBUB MOTyYeHHOE 3HAYEHHUE BO BTOPOE YpaBHEHUE, MOTYYUM ?+3y=3

CUCTEMC {

1

4
GRI0 3y=3—2— , WJIN 3y=—l , WIINA y=—L . Omeem: x= 9 V=55 A

8
9 9 27
4" +5" =9,

Ipumep 9. Peminte cucTeMy ypaBHEHUI: { )
4" -5 =—1.

u+v=9
Cnemaem 3ameny: 4=u, 5*=v Toraa Haira cucteMa IIpuMeT BUT ’
1
u—v=-1.

Ou4eBUAHO, YTO 3TA CUCTEMA YPABHEHUI UMeEET peleHue u=4, y=5.
Torpa nonyuum ypaBaenus 4°=4 u 5'=5. Orcroga x=1, y=I.
Omesem: x=1, y=1. A
YupakHeHus
Pemute ypaBHenue (26—35):
26. a) 4xH=43"5,
d) 8x+5:82*5x;

b) 74x+5:79*5x; C) 6x+5:63x;
e) 11*=1 12+5x; f) 2x*5:225x.

27. a) 2:272—-32x"1-5.27=—6;

28. a) 113x2+46:1 1x2+25x : b) 3x2-4x:32(x2-15) ;

C) 72x2-4:73(x2-x) . d) 55x2+x _ 53(x2—2x) )
29.  a) 93 —6=84; b) 25+5-30=0;

) 5:4+2*—6=0; d) 9+3*—12=0.
30. a) 9-25—715-16-9"=0; b) 7-16+9:12*—16-9=0.
3. a) 4+7-6—8-9=0; b) 916+7-12—16:9=0.
32. a) (0,125) =2, b) %(0,8)"‘l =(1,25)"".

C) 2-4°2+4-1-5-4*=3];

b)3 .5x+3_5x+2_2,5x+1 268’
d)2:72=27"1-147=10.



33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

a) 3270 = 4 b) 4" —10-2""=24.

X

a) 477 116=10-27 b) 5-2°00_3.25% 1720,
x—2+\/ﬁ
a) 2x+\jx274_5.(\/§) _6:0; b) 8 +18"=2.27".

Bxnagunk mosnoxkmit Ha cuet B 6anke 100 munmuonos cym mmox 22% romo-
BbIX. Uepe3 HECKOIBKO JIET Ha €ro cueTy craio 221 533 456 cym. Haiinute
KOJINYECTBO JIET.

[IpennpuHUMaTe s MOJOXKUI HAa c4eT B OaHke 10 MUIITMOHOB CyM TOJ
21% ronoBbix. Yepes HECKOJIBKO JIET Ha ero cuety ctajo 17 715 610 cym.
Haiinute xonmnyecTBoO JIET.

N3BecTHO, UTO IPUPOCT HaceneHus 3a roJ cocTaBiisieT 4%. Hepes CKobKo
JIET YMCJIIEHHOCTh HACEJICHUs1 yBEIUUUTCS B 3 pa3za?

N3BecTHO, UTO HaceeHue 3a rojl ymeHbliaeTcst Ha 2%. Yepes CKOJBKO JIeT
YUCJIEHHOCTh HaceJaeHus yMeHbmuTcs Ha 10 %?

Pemnts cucremy ypaBHenuii (40—43):

35x-6y — 27’ 3x+16y — 81, 3x + 2}’

a) 27x+3y — 32; b) 23x—5y — 4; C) 93x 3y = 27-
3=y _ — 243, 3)c+8y —9, 2% 49V —
27x+1 ly _ b) 2x_12y _ 64: ©) 2% Y =
53)6 Yy _ 25 5x+2y x 7y — 18

a) 3% +xy+y? ) o +31yy? 9 1'=7"=
5¥+Y _ 95, 53%=Y _ o5, 6" +37 =39,

a) X —3x +2 b) C) *

2 9% y 1; 2x +xy+y 6 —3y =108.

(73]



37-38 IIPUBJINKEHHOE PEHIEHUE YPABHEHUI

[Tycte MHOTOUIIEH f(x) HA KOHIIaX OTpe3Ka [a, ] MpUHUMAET 3HAUCHUS pa3-
HBIX 3HAaKOB, TO ecTh f{a)f(b)<0. Torma BHyTpH 3TOTO OTpPE3Ka CYyIIECTBYET XOTSI
Ob1 ontHO pemieHue ypaBHeHHS f(x)=0. DTO O3HAYaET, YTO CYIIECTBYET TAKOE
¢ €[a, b] (uuraeTcs kak "kcu"), uto f($)=0.

DTO YyTBEPKICHUE MPOUILTIOCTPIPOBAHO HA CIETYIOLIEM YEPTEKE.

PaccmoTpum oTpe3ok [a, b], copeprkaiuil TMIb OAUH KOPEHb YPABHEHHS .

Memoo nocnedosamenvhoeo denenusi ompe3Kka nonoaam 3aKI09aeTcs B Mo-
CJIeIOBaTENIbHOM pa3eleHuH OTpe3Ka [a, b] momonam A0 TeX Mop, MoKa JJIMHA
MOJTYYEHHOT'0 OTpe3Ka He Oy/IeT MEHbIIIE 3a/JAaHHON TOYHOCTH & .

Jl1s aToro:

1) Beruncnsercs snauenue f(x) Boipaxenus f =f(a) B Touke x=a;

2) OTpPE30K JIEITUTCS TOMoJaM, TO €CTh BRIYHCIACTCS 3HaYeHHE x=(b—a)/2,;

3) BBIYKMCIAETCA 3HAUEHHME [, BBIpKEHHUs f(x) B TOUKe X=(b—a)/2;

4) nposepsiercs ycnosue f - f >0,

5) eciu 3TO yCIOBHE BBITIOJIHSIETCS, TO B KAYECTBE JIEBOI'O KOHIIA HOBOT'O OT-
pe3ka BbIOMpaeTcs cepequHa MpeablIyIIero oTpes3ka, To eCTh MoJlaraeTcs, 4YTo
a=x, f,=f. (I€BbIA KOHEIl OTPE3KA MEPEXOMT B CEPEUHY);

6) ecnu 3TO YCJIOBHE HE BBIIIOJIHSETCS, TO MPaBblil KOHEIl HOBOI'O OTpe3Ka
MEPEXOAUT B CEPEAUHY, TO €CTh NOJaraeTcs, 4To h=x;

7) I HOBOTO OTpPE3Ka MPOBepsAeTCs ycloBue b—a< e,

8) eciu ATO yCIOBUE BBITIOIHSCTCS , TO BRIYUCIICHUS 3aKaHUUBAKOTCS. [1pn
3TOM B Ka4eCTBE MPUOIMKEHHOTO PEIICHUS BHIOMPAETCS MOCIIEeIHEE BHIYUCIICH-
HOe 3HaueHue x. Eciii 3To ycloBue He BHITMIONHSIETCS, TO, IIEPEXOAS K MyHKTY 2
ATOTO aJTOPUTMA, BBIYUCICHUS MPOIOIKAIOTCSL.

MeTon nociie40BaTEeIbHOIO ACJICHMS IOII0JIaM IPOUJIIIOCTPHUPOBAH HA OTOM
YCPTCIKE:



Haxo:xaeHue HHTEpBaJia, CoACpKAIIECI0 KOPECHb

JIast HaX0XKJEHUsI MHTEpBaja, COAEpPKAIIEro KOPeHb YpaBHEHUS
f(x)=x*+ax*tbx+c=0, BEIYUCIAIOTCSA 3HAYCHUS

A=max {a,b,c} u B=max {l; <, b }.

1 C C @
Oka3pIBaeTCs, 4TO AJIS KOpHA T < |x| < 1+4 nmanHOro ypaBHCHHSI
1+ B

BBITIOJTHEHO HEPABEHCTBO. 3HAYMT, JAHHOE yPaBHEHHE MMEET XOTs Obl OJUH
KOpEeHb, MpUHAAJICKAIUA uHTepBany (—1-A4; 1+A4). Jns npubnmxkeHHOTO
BBIUKMCIIEHUS JNAHHOTO KOPHS HaWJgeM LeJible —1—A<d1<d2<1+A u
fd)fd,)= (d13 +ad12 +bd) +c)(d§’ +ad22 +bdy +c)<0 yHOOBIETBOpPAIOIINE
HEPABEHCTBY d, U d,.

Ilpumep 1. Halinute MHTEpBad, COAEP)KAUUU KOPEHb YpaBHEHHUS
2x33x*+5x+1=0.

3 32 5 1
Honenus 00e yacT ypaBHeHHs HA 2 , HOJy4YHuM, * T X +oxX+-= 0,

2
35 3.5 1,
Tax kak, 1U1st HOBOro ypaBHenuss a=75; b=5; c¢=5, A=max{ 2553 }=2,5.

3Ha4nT, B UHTEPBAJIE, X € (—2,5; 2,5) ypaBHEHHE UMEET XOTs ObI OJTMH KOPECHb.

B 10 e Bpems ypaBHeHue 1pu x, € (0; 2,5) He UMEET HU OJHOIO KOPHS, TaK

KaK, 2X, +3x; +5x,+1>0 BbImONHAETCA. 3HAYNT, KOPEHb YPABHEHHS JTEKHT
B (-2,5; 0). [l yrouHeHus 3Toro uHTepasaia nojoxum d,=-2; d,=—1; d,=0.
Hns d=-2; d=-1; d,=0 npoBepuM BBLINIOJHEHHUE YCIOBHS

3, 5. 1
&} +Ed12 21+ =8+6-5+0,5=-6,5<0;

3, 5 1
dy + 33+ dy + o =14,5-2,5+0,5=-1,5<0;

(75)



3 5

d3+ d2+ d3+ =0,5>0

3Ha‘lHT ypaBHeHI/Ie UMeeT KOpeHb, MpHHaAIexkamui uarepsany (—1; 0). A

Haxoxaenue npudJInKeHHOr0 KOPHS € 32/IaHHON TOYHOCTHIO

Hcxost u3 BBIIECKa3aHHOI0, 3aKIIFOYaEM, YTO ECITH BHIITOJIHEHO HEPABEHCTBO
(a*+ao*+bao -l-c)(,B3 +af*+bf+c)<0 KOpeHb ypaBHEHUS IPHHA/IICKHT HHTECPBATY

(a; p). Hyctp y=212 ﬂ . Ecnu |p*+ay*+tby+c|<e, To x= y — npuOINIKESHHBIH

KOPCHDb yPaBHCHHUS c TOYHOCTBIO &. Ecnu (p*+ay*+by+c)(f*+af*+bp+c)<0, To
KOPCHb JIOKHUT B uHTepBalie (y; fB); ecnu (y*+ay’*+by+c)(a’+aa’*+ba+c)<0, To
KOPEHb JIC)KHUT B HHTEpBase («; ). [[pOMOIKUM MPOIECC 10 HAXOXKICHUS
IPUOTHKEHHOTO 3HAYESHUS KOPHSI C 3aJaHHONU TOYHOCTHIO.

Ipumep 2. Haligute npuOIMKEHHOE 3HAYCHHE KOPHS ypaBHEHHS
x*+1,5x*+2,5x+0,5=0 ¢ 3aganHoi TogHOCTEIO £=0,1.
W3 npenpinyiero npumMepa HaM U3BECTHO, YTO KOPEHb JIC)KUT B MHTEPBAJIC

(-1; 0). I3 Toro, uto y= T+O =—0,5 u (—0,5)*+1,5(-0,5)*+2,5(—0,5)+0,5=—0,5<0
3aKJIFOYaeM, UTO KOpPEeHb JISKUT B uHTEepBaie (—0,5; 0).
Tak kak, |[(—0,25)*+1,5(—0,25)*+2,5(-0,25)+0,5| = |-0,046| < 0,1, To x=—0,25 —

~0,5+0 0254

HpI/I6J'H/I)KCHHOC 3HAYCHUC KOPHA C TOYHOCTBIO Y=

Bomnpocs! u 3aganus
1. Kak HaliTh HHTEpBaJI, COAEPK AN KOPEHb YPaBHEHHUS

xX*+ax*+bx+c=0?
2. OOBSICHUTE CYIIHOCTH METOJA IMMOCJIEI0BATEIBHOIO JEICHUS

TIOTIOJIAaM.
YupaxkHeHus
Haiinure unrepnas, cogepkaiuii KopeHb ypaBHeHus (44—47):
44. 1) x*+3x?+5x+1=0; 2) x*+3x*+7x+6=0.
45. 1) 2x*+4x*+5x+1=0; 2) x*+4x*+9x+17=0.
46. 1) 4x3+3x*+5x+7=0;, 2) X3 +x*x+19=0.
47. 1) 2x*+3x*+5x+9=0; 2) x*+x*+x+19=0.
Haiinure npubnnkeHHbI KOpEeHb ypaBHEHUs ¢ ToUHOCTHIO £=0,1 (48—51):
48. 1) x*+3x?+5x+1=0; 2) x*+3x*+7x+6=0.
49, 1) 2x°+4x*+5x+1=0; 2) x*+4x?+9x+17=0.
50. 1) 4x3+3x*+5x+7=0;, 2) X3 +x*+x+19=0.
51. 1) 2x*+3x*+5x+9=0; 2) x*+x*+x+19=0.



MPOCTBIE PALIUOHAJILHBIE
39-41 HEPABEHCTBA U UX CUCTEMBbBI

PannoHaibHbIC HEPABEHCTBA OJHOM MEPEMEHHON U METOAbI UX PelIeHUs

Ilycts A(x) u B(x) — pauuoHanbHble BhIpakeHus. OTHOIIEHUS BHUIA
A(X)>B(x), A(x)<B(x), A(x)>B(x), A(x)<B(x) Ha3pIBAIOTCI PAUUOHATLHBIMU
Hepasencmeamu (epeMeHHOM x). Bcsikoe 3HaueHue x, oOpamaromniee
HEPaBEHCTBO B MCTMHHOE YMCIOBOE HEPABEHCTBO, HA3bIBACTCS PEIICHUEM
HEpaBEHCTBA.

IIpumep 1. Pemute HepaBeHCTBO: 2(2x—5)(3x—8)(5—4x)<O0.

Bynem pemars HEpaBEHCTBO METOAOM HMHTEPBaJioB. C 3TUM METOAOM BbI
03HaKOMHIIKCH B 9 kiacce. [IpupaBHSB BbIpakeHHsI B CKOOKaX K HYJIIO, OTYYUM

5 5 8
=3 Ot1u yrcna pa3OMBaIOT YUCIOBYIO MPSMYIO Ha HHTEPBAJIbI

R ERC I

5 5 8 8
(—o0; %), (%; 5)’ (5; E)’ (5; +o0). BeiOepeM mpou3BOIbHOE 3HAUYCHUE,

HanpuMmep, x = 10 u3 uHTEepBaia (g ; +00) U, MOJCTaBUB B HEPABEHCTBO,
3aKJII0YaeM, YTO Ha 3TOM MHTEpBaJie Hallle HEPABEHCTBO BEPHO. 3HAYUT, OHO
BEPHO M Ha MHTEpBaJiax (% ; %)U(% ; +00). A
(x+1)(x=3)
(24

Yucna x = 2, x = 4 He yI0BIAETBOPAIOT HEpaBeHCTBY. [Ipu x#2, x#4 BbIIOIN-
HEHO (x—2)*(x—4)>>0. [TosTOMY IpH YMHOKEHUH 000X YacTeil HepaBEHCTBA Ha
(x—2)*(x—4)? nony4rm paBHOCHIIBHOE HepaBeHCTBO: (x+1)x*(x—3)(x—2)(x—4)>0.

IIpupaBHsB BeIpakeHHs B ckoOkax K Hymo, Hainem x, = —1, x,= 0, x,= 0,
x,=2,x,= 3, x,= 4. OTn yncia pasOuBarOT YUCIOBYIO IPAMYH HA HHTEPBAJIBL:
(—o0; —1), (=15 0), (0; 2), (2; 3), (3; 4), (4; +o0). Tak xKak cpenu HaleHHBIX "rcel
BCTPEYAETCS IBAXK/IbI, TO HA MHTEpBajax, rpannyamux ¢ 0, 3HaKu HEPaBEHCTBA CO-
BIa1at0T. BeiOpas Ha rmociegHeM nHTepBasie 9uciio x = 10 ¥ oICTaByuB €ro B HaIle
HEPaBEHCTBO, MOJIyYUM BEPHOE HEPABEHCTBO. 3HAUUT, HAIlIE HEPABEHCTBO UMEET

[Ipumep 2. Pemnre HEPaBEHCTBO:

pemenue: (—oo; —1)U(2; 3)U(4; +o0). A

2
x“=5x+4 >
x=3
[IpupaBHsieM 3HamMeHaTeNlb, X—3 K HYJII, a TaKXe, pEUIUB ypaBHEHUE

(77)

Ilpumep 3. Pemunte HEPABEHCTBO: 0.



x*=5x+4=0, nonyuum xopuu x =1, x,=4. Ilpu >ToM uucna x = 1 u x,= 4
YIOBJIETBOPSIIOT HEPABEHCTBY. 3HAYMT, YHUCIOBAsl MpsiMas pa3OmBaeTcCs Ha
cienyroiue uHTepBabl: (—oo; 1], [1; 3), (3; 4], [4; +o0).

B3gB BHYTpH IOCIEQHEr0 MHTEpPBAja 3HAYEHHUE X=5, MOJIYYHUM BEpPHOE

YHUCJIIOBOC HCPABCHCTBO. HOBTOMy PEICHUCM HAIICTO HEPABCHCTBA ABJIACTCA

MHOXeCTBO [1;3)U[4;+ ). A
CucreMbl NPOCTHIX PAIHOHAIBHBIX HEPABEHCTB

3x—8<1,
[Ipumep 4. Pemnre cucteMy HEpaBEHCTB: {4x 1355,

VYrpomasi Kak10€ HEpaBEHCTBO CHCTEMBI, MTOJIYYUM:

x<3,

4x>5-3 |4x>2;
TO €CTh {x 50.5 3HaAuUT, pelICHNE HalIel cucTeMbl ecTh MHOXeCTBO (0,5; 3],
,5.

{3x£1+8, {3x§9,

sABJIstoIIeecs o0Iel 4acTbio MHTEpBaoB (—oo; 3] u (0,5; +00). A

(B-x)(4+x)>0,
2+ x)(5-x)<0.

Pemnm kakpoe HepaBEHCTBO CUCTEMBI. PellieHueM nepBoro HepaBeHCTBA
ABJISIETCS UHTEpBal [—4; 3], a pelieHueM BTOPOro HEPaBEHCTBA — MHOXKECTBO
(—o0; 2)U(5; +o0). PemiennemM Hamiell cucTeMbl SIBISETCS 00IIas 4acTh 3THUX
MHOKECTB, TO €CTb [—4; 2). A

Ilpumep 5. Pemnte cuctemMy HEPaBEHCTB: {

Bomnpocsl u 3aganus
1. Yo takoe HepaBeHCTBO? [IpuBenuTe mpuMepbl HEPABEHCTB.
2. IlpuBenuTe npuMepsl pABHOCUJIBHBIX HEPABEHCTB.
3. OOBsICHUTE HA IPUMEPE, KaK PEIIAIOTCS TPOCTEHUIITHE PAIIHOHATIBHBIC

HEPaBEHCTBA.
YupaxHeHust
Pemure HepaBeHcTBO (52—53):
2. 1) (x—6) (3—17x) 2x+8) < 0; 2) (x*+5x—6) (7x—11) > 0;
3) (3+5x) (2—6x+4) < 0; 4) Z : >0:
3x+11
5) (P+6x—T) (P+x+1) > 0 6) 5 <0;
2 3
x—1 . 2x-T7 5. x“=5x+11 ) x” =1
Dirrrias ‘ 8) 37 =8 ‘ K X2 -7 <0 110 262 —3x+1 7l



530 1) (x=5) 3~7x) (2x+8) < 0; 2) (P—5x—6) (Tx-+11) > 0;

_ 2 . x-S .
3) (3—5x) 2x*—4x+4) <0, 4) o] 2 0;
5) (P—6x-7) (xMx+1) > 0; 6) 3;_*: <0:
2 3
x+1 2x—7 x“—=5x+1 x° +1
. > . < . e —
7) 4x-1 <1; %) 3-Tx 23 19 Y2 _7 <0; | 10) 2x% —3x+1 7.
Pemute cucremy HepaBeHCTB (54—55):
x 2x-1 |
3x-5<7x, §+ 5 <b 3x+5<7x,
54. 2)
2x+1>-2x+3; _5x+1_z x 2x—1>-3x+3.
2 35
= x_2x,,1
2(x—5)<4(x+3), 3 43 6x+5<7x,
2x—1>-5x; D) s-ax_ex. Dex-4>3w43,
2 5°

42-43 TTIPOCTBIE HPPAHUOHAJIbHBIE HEPABEHCTBA

Tax xax pewenusi HepageHcms, KaK npasuiio, MPEICTABIISIIOT cO00 Oec-
KOHEUYHBIC YUCIIOBBIC MHOXKECTBA, TO MMPOBEPUTH MX, MOJCTABIISAS HEKOTOPHIC
3HAYCHU ST HEM3BECTHOM, HE MPEICTABISACTCS BOSMOXKHBIM.

OnHMM U3 OCHOBHBIX CITOCOOOB HAXOXK/ICHUSI MHO)KECTBA PEIIICHUM SIBJISCTCS
croco0 mpeoOpa3oBaHWA, TPUBOASAIINX K PAaBHOCHIBHBIM HepaBeHcTBaM. OT-
METHM, YTO BO3BEJCHHE B HEUCTHYIO CTEIIEHb 000MX YacTeil HepaBEHCTBA MPH-
BOJIUT K PABHOCHUJIBHOMY HEPaBEHCTBY.

Ecnu Mb1 BO3BOAMM 00€ 4acTH HEPABEHCTBA B YETHYIO CTENICHB, TO HYKHO
HIOMHUTB, YTO MBI TIOJIYYUM PAaBHOCHIIBHOE HEPABEHCTRO JIMIIb B CITydae, Kora
00e 4acTH UCXOHOTO HEPABCHCTBA HEOTPHUIIATCIIBHBI.

HepaBeHcTBa, B KOTOPBIX HEM3BECTHOE yYaCTBYET IOJ] 3HAKOM KOPHS Ha-
3BIBACTCS UPPAYUOHATILHBIM.

Jl71s1 perieHust HpparMoHaJIbHOr0 HEPABCHCTBA €CTECTBEHHO MPUBECTH €0
K PaBHOCHJIBHOMY ITyTEM BO3BEICHUSI OOOMX €ro 4acTel B COOTBETCTBYIOIIYIO
CTCTICHb.

Paccmotpum npocmetiwue uppayuonanvivie HepageHcmsa 8UdaA:

1) JA(x) <B(x) wm A(x) < B(x);
2) JA(x) > B(x) umn A(x) 2 B(x);
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3) JA(x) >B(x) W JA(x)>B(x).

HppanmonanbHOe HEPAaBEHCTBO BUA 4/ A(X) < B(X) MM aHAJIOTHYHOE MY
HEPABEHCTBO +/ A(x) < B(x) paBHOCHIIBHBI CHCTEME HEPABEHCTB:

A(x) < B2 (%), A(x) < B*(x),
A(x) >0, w1 A(x) =0, M
B(x)20 B(x) = 0.

B cucremax (1) mepBoe HepaBEHCTBO MOTYYHIIOCH ITyTEM BO3BEIACHHS B COOT-
BETCTBYIOIIYIO CTENIEHb (B KBaJIpaT), BTOPOE HEPABEHCTBO MPEJICTABIISIET COOOM
YCIIOBHE CYIIECTBOBAHMS KBaJAPATHOIO KOPHS, @ TPEThe HEPABEHCTBO O3HAYAET

BO3MOKHOCTb BO3BEICHHS B KBaApar.
AHaJOrM4HO, JJIs1 TOTO, YTOOBl PEHIUTh HEPABEHCTBO BUIA +/A(x) > B(x)

AOCTAaTOYHO PpaCCMOTPETh CUCTCMBI:
A(x) > B*(x), {A(x) >0,

B(x)>0 B(x) <0. @)

HpparnonanbHOe HEpaBEHCTBO BHIA / A(X) > /B(X) paBHOCHIBHO CHCTEME

B(x)>0. )

Tak kak 00e yacTH HEpaBEHCTBA JAJIsl JOIYCTUMBIX X IPUHUMAIOT HEOTPHIIA-
TeJIbHBIE 3HAYEHHU 1, TO BO3BEICHUE B KBaIpaT JOIYCTUMO. B 3TOM ciiyyae nepBoe
HEepaBeHCTBO (3) MONMYYMIIOCHh B pe3ysibTaTe BO3BEACHUS B KBaApaT, BTOPOE He-
PaBEHCTBO MPECTABISACT COOOM YCIOBHE CYIIECTBOBAHMS KBaAPATHOTO KOPHSI.
O4eBHIHO, YTO YCIIOBHE BBIMIOJIHSIETCSI aBTOMAaTUYECKH.

[TpaBuna (1)—(3) cumTarOTCs OCHOBHBIMH IPU PEUICHUH HPPAITUOHATBHBIX
HEPABEHCTB.

PaccMoTpuM HECKOJIBKO TPUMEPOB.

Ilpumep I. Peminte HEPaBEHCTBO: +/10x+5 < -3.

[IpaBast yacTh 3TOr0 HEPaBEHCTBA OTPHULIATEIbHA, A JIEBAsI IPUHUMAET JJIs
BCEX JIOMYCTUMBbIX 3HAYEHUH X HEOTpULIaTebHbIe 3HaueHus. [loaTomy HepaBeH-
CTBO He UMeeT pelieHuid. Omeem. PelieHnii He CyIecTBYeT. A

HEPaBEHCTB: { A(x) > B(x),

[Ipumep 2. Pemiute HepaBEeHCTBO: V3x—9 > 5.

[IpaBas yacTh 3TOro HEpAaBEHCTBA OTPULIATEIIBHA, B TO K€ BPEMs JIEBAS MPU-
HUMAET 1Sl BCeX JIOMYCTUMBIX 3HAUEHUI X HEOTpULIATEJIbHbIE 3HAUEHU 1. 3HAUUT
JAHHOE HEPABEHCTBO BBIIIOJIHEHO JUJIS BCEX X, YOBIETBOPSAIOIINX YCIOBHIO X>3.

Omeem: x €[3;+0). A




Ilpumep 3. Pemute HEpaBeHCTBO: v/2x—3 <1.

2x-3<1?,

2x-320.

Taxk Kak, ycioBrue B(x) =120 BBIIOIHEHO AJS BCEX X, €TO OTAEIBHO BbIIU-

Cornacno npasuiy (1) {

3
ChIBATh HE 00s13aTenbHO. Omeem: [5;2 - A

IIpumep 4. Pemute HepaBeHCTBO : V4x—3 >1.

DT0 HepaBEHCTBO pemaeTcs 1mo mpaBuiy (2). Tak kak, ycnoue B(x)=1=0
BBITIOJTHEHO /151 BCEX X , TO MBI MOYKEM BBINKMCATH HETTOCPEACTBEHHO PABHOCHIIb-
HOe HepaBeHCTBO: 4x—3>12. Omesem: x>1. f

Ilpumep 5. Pemnte HEpaBeHCTBO: VX +18 <2—x.

3T0 HEpaBeHCTBO periaeTcs 1o npasuiy (1):

x+18>20 x>-18 —-18<x<?2
2—-x20 < 9x<2 = {x<—2 & —18<x < -2,
x+18<(2-x)* x> —=5x—14>0 x>7

Omeem: x€[-18,-2). A
Ilpumep 6. PemmTe HepaBeHCTBO: v X° +x—2 > x.
OTO HEPaBEHCTBO PELIACTCS IO MPABHUITY (2):

- 0
x<0, L=<
) x<=-2,
X +x-220, x<=2,
= x>, <
x>0, x> 2.
5 s {xZO,
X +x—-2>x
- i x>2

Omeem: x € (—0;-2]U(2;+0). A
IIpumep 7. PemuTe HEPABEHCTBO: V2x+1>+2-3x
DTO HEPaBEHCTBO pemaeTcs 1mo npasuiy (3):

x>

2x+1>2-3x
=
2-3x20

1 2
Omeem.: §<x£§. A



Jx? =25

Ilpumep 8. Peminte HEPaBEHCTBO: e <1.
X+

Haitnem MHO)k€eCTBO JOMMYCTUMBIX 3HAYEHN HEU3BECTHOMU X:
5 x <=5, x <=0,
x°=25>0,
Sl x=25 & -6<x<-5.
x+6=0
xX#6 x> 5.

Ecnu x + 6 > 0, To MBI MOKEM BO3BECTH 00€ YaCTH 3aJaHHOTO HEPABEHCTBA
B KBaJIpar:

{—6<x§—5, —-6<x<-5, {—6<x$—5,
- <
xZS’ = XZS, XZS, N 12<x_ 5,
61
Nx2=25<x+6 x2—25<x*+12x+36 x>—E x25.

[Ipu x <—6 3a7aHHOE HEPABEHCTBO 00SI3aTEIHHO BBIMOIHSAETCSI.
1
Omeem: X € (—00;—6) u[—f—z;—S} u[5;+oo) . A

3amena nepemenHoOU
DTOT METOJI AaHAJIOTMYEH COOTBETCTBYIOLIEMY METOAY 3aMEHbI IEPEMEHHOM,
HCHOJIb30BaHHOMY IIPU PELICHUU UPPALUOHAIBHBIX YPaBHEHUH.

IIpumep 9. Peminte HEPaBEHCTBO: —94x +/x +1820.
4 4\
Belnuiem HepaBeHCTBO B BUJIE: —9¢x + (\/; ) +18>0.

BBeneM HOBYIO IEpEMEHHYIO: f = x ,t>0.BoaTtoMm cinyyae

) t>6,
—9t+1t"+182>0, 126,
o1 tL3, <
t>0

0<¢<L3.
t>0
SHaUUT: [4/0 > ¢ x>6°, x>1296,
= =
0<4x<3 |0<x<3* |0<x<8l
Omeem: x €[0;81]U[1296;+0). A
Ilpumep 10. Peminte HEpaBEHCTBO: Sox <1.

V15—x
BBenem HOBy1o nepeMeHHyo: V15—x =1, £>0.
Orcroma, x=15-1"n ITOJIy UMM PAllMOHAJIEHOE HEPABEHCTBO OT IIEPEMEHHOM 7:

\ J



2
3-05-1)
t R t

t>0 t>0

£ —t—12
—_—<

(1—4)(1+3)

= t
t>0

0, <0

<= 0<t<4.

N3 nmocnenHero HepaBeHCTBA HAMJEM X:
0<V15-x<4<=0<15-x<16=-1<x<15.

Omeem: x(-1;15). A

IOIIETO PEUICHU.

YunpaxkHeHus
JIns KaKuX 3HaYeHU I HEU3BECTHOI'O HEPABEHCTBA UMEIOT CMbICH? (56—59)

56.

57.

58.

59.

60.

61.
62.
63.

64.

65.

D) vx +/2x-6 >10;
) V10-+x—-5 <27,
DV —x>-x32;

D Vx> +3x+1<x+1;

Pemnre HepaBeHnctBo (60-66):

DN2x—1<x+2;

I)MS)C;

1) x—3<~x’ +4x—5;

I)M>x;

) V2x+1>3-x;
-1 4+J§—1 _

1) —>
Jx+1 2

BOHPOCLI H 3aJaHUA

1. Yto Ha3bIBaeTCsA MppaLMOHATBHBIM HEPABEHCTBOM?

2. [IpuBeauTe npuMepsl MppaMOHAIBHBIX HEPABEHCTB, PELLIAEMBbIX
PaBHOCHUJIBHBIMU TTPEOOpa30BaAHUSIMHU.

3. IIpuBeauTe npumMep UPPaLUOHAIBHOIO HEPABEHCTBA, HE UMeE-

2) Y18 -2x < 3.
2) J(x+3)(x—8) > x+2.

2) Vx=3++/1-x >~/8x-5.

x+3

2) >2.

4-x

) Vxl-1>x-2.
) NxP—x—2>2x+3.
2) Vx* =55x+250 < x—14.

2) V22 —x —/10—x > 2.
2) x> \Jx(1+/x(x—3)).
2) 3x —2x+121.




66.
67.

68.

69.

70.

71.

72.

DV2x+5+x—1>8; 2) Yx+1<35x.

[lycte mansl Touku A(9; 4), B(—4; 5). Haiinutre maO)XecTBO Touek C(x; ),
ynoBieTBopsomux yciosuto AC>BC.
[lycte nanel Touku A(2; 4), B(=3; 5). Haitnute MmuoxectBo Touek C(x; y),
yI0BIETBOpAOIIMX ycinoButo AC>BC.
[lycts nanbl Touku A4; 4), B(=S5; 7). Halinure MHOoxkecTBO Touek C(x; ),
yAoBJiieTBopstomux yciaosuro AC>BC.
[lycts nansi Touku A(2; 4), B(+3; —5). Halinute mHOX)ecTBO Touek C(x; ),
yaoBieTBopstomux yciaosuro AC>BC.
[Tycte manbr Touku A(S; 4), B(—6; 5). Halinute maOXecTBO Touek C(x; ),
yIOBIETBOpAOIINX ycinoButo AC>BC.
[Tycte nanel Touku A(8; 4), B(—7; 5). Haitnute MmuoxxectBo Touek C(x; y),
yI0BJIETBOpsAtOUX yciaoButo AC>BC.



TecToBbIE 3aaHUSA AJIA KOHTPOJIA

B kaoicom mecmosom eonpoce 00UH U3 eapuanmoe omeema «6@pr15[», a
ocma’ilbHble —C(HEBEPHDBIE). HpupeweHuu Cﬂedyem ommemumntov 6€prlL7 eapuaHm

omeema.
1.

10.

11

12.

13.

14.

VYKaxuTe paBHOCHUJIbHBIE YPABHEHHUS:

1) 10x=8; 2) 6x—4=x; 3) x*+2x-+18=0.
A)lu3; B)2u 3 C)lu2; D) Bce.

Haiinute nanbonpimii kopeHs ypaBHeHus: (x—5)(x+4)(x—11)=0.
A)—4; B) 5; C) 16; D) 11.

Haiinure cymMy KOpHeii OuKkBaipaTHOro ypaBHeHus: 3x*+8x*—11=0.
A)l; B) —1; O) 0; D) 11/3.

A1 |B)2; |0)3; |D)4.

Cxonbko peweHnit umeet cucrema? |2 4 3,2 o,
xy =3.

Pemure ypaBHenue: VSx+9 =7,
A) 2; B) 4; C) 6; D) 8.

CkoJIbKO perreHuit umeer cucrema? [+/x + \/; =11,
AL, |B)2; |C)3; |D)4. Jxy =30.

Ilycts manwl Touku A(3; 1) m B(7; 3). Halinure Touky C(5; X),
PaBHOYIIAJICHHYIO OT HUX.

A) (5:2); B) (5:3); C) 42); D) (4:3).
Pemute ypaBHenue: 3-577—572-2-571=68.
A)l; B) 2; O 1 D) 0.

2 2
Haiijiute nenbie pemenus ypasaenus: 113% 23 =¥ +25%

A)1; B) —1; 0)2; D)l u-L
B HexoTOpoM rocyapcTBe HacelIeHUe eKeroJHO YMEHbIIaeTCs Ha
3% . Yepes CKOIBKO JIET HaceleHue yMeHbmuTces Ha 20%?
A) 6; B) 2; 0) §; D) 4.
Pemnre HepaBeHCTBO: (x*+6x—7)(x*+x+1)<0.
A1, BELAL O], D71
CKOIBKO LIeJIbIX peleltii uMeeT HepaBeHCTBO |x—2| <57

A) 10; B) 11; 0§, D) o.
Pemte HepaBencTBo: [4x—1| <—2.
A [T | B[ [O[7-1; | D) penennit Her.

CKOJBKO IIEJIBIX pelICHUH UMEET HEPABEHCTBO \ x2 —13x+12<5—x
A) 3; B) 4; O)5; D) 6.



OTBeTbI

I'naBa L.

1.a) 5€D; b) 6€G; c){2,5}<{1,2,3,45,6};d) {3,8,6}<{1,2,34,5,6};2.a) 1) {9}
Il) {5,6,7,8,9,10,11, 12, 13}..b) ) @ I1) {1, 2,3,4,5,6,7,8}.¢c) I) {1,3,5,7} 1I)
{1,2,3,4,5,6,7,8,9}.3.a) 5;b) 6; ¢) 2; d) 9. 4. a) koHeuHoe; b) beckoHeuHoeE. 5.
a) He TepeceKaroTcs; b) mepecekaroTcs. 6. a) KoHeuHoe; b) OeckoHeuHOE; ¢) Oec-
koHeuHoe; d) 6eckoneuynoe. 7. a) I) MHOXKeCTBO 4 — MHOKECTBO 1IEJIBIX YHCET
OonbpImMX ¥ paBHBIX — ¥ MeHbmUX WK paBubix 7; 1) {~1,0,1,2,3,4,5,6,7}
I11) 9. b) I) MHOXecTBO A — MHOKECTBO LEJIbIX YHCEN OOJBIINX U PABHBIX —2
u MeHbpIx uiu paBaeix §; 11) {0, 1,2, 3,4, 5, 6, 7} 111) 8. ¢) I) MHOXecTBO 4
— MHOJKECTBO IEJIBIX YUCEIT OOJIBITUX M paBHBIX ) M MCHBIIMX WJIM PaBHBIX 1;
I1) menw3s; 111) 6eckoneunoe. d) I) MHOKECTBO AEHCTBUTEIBHBIX YnCeN 00JTb-
IIUX U PaBHBIX 5 U MeHbLIUX WK paBHbIX 6; I1) Henb3s; I11) Geckoneunoe. 8.
a) A={x| -100 <x < 100, x€Z}; b) A={x| x > 1000, xeR}; ¢) A={x| 2 < x < 3, xEQ}.
9.2)1)8 9, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a b, c}; 1) 16 @, {a}, {b}, {c},
{d}, {a, b}, {a, ¢}, {a d}, {b, ¢}, {b, d}, {c, d}, {a, b, ¢}, {a b, d}, {a, ¢ d}, {b,
¢, d},{a, b, c d};b)2" 10. a) na;b) HeT; ¢) aa; d) na; e) uet; f) vet. 11. b) C'=N;
c) C'={x|x > —4,x€Z}; d) C'={x| 2 < x < 8,x€Q}. 12. a) {2, 3,4, 5, 6, 7}; b) {0,
1,8};¢) {5,6,7, 8} d) {0,1,2,3,4};e) {5,6,7}; 1) {2,3,4,5,6,7,8}; g2 {2, 3,
41.13.2) 9; b) 11. 14. a) {1, 2, 10, 11, 12}; b) {1, 2, 3,4, 12}; ¢) {1, 8, 9, 10, 11, 12};
d) {3,4,5,6,7} ¢ {1,2,8,9, 10, 11, 12}; ) {8, 9, 10, 11}; g) {1,2,5,6,7, 8, 9,
10, 11, 12}; h) {2, 10, 11}; 15. a) P={2, 3, 5, 7, 11, 13, 17, 19, 23}; b) {2, 5, 11}; ¢)
{2,3,4,5,7, 11, 12, 13, 15, 17, 19, 23}; d) 12=9+6-3. 16. a) P={1, 2, 3, 5, 6, 10,
15, 30}, 0={1, 2, 3, 5, 8, 10, 20, 30}; b) {2, 5, 10}; ¢) {1, 2, 3,4, 5, 6, 8, 10, 15, 20,
30, 40}; d) 12=8+8—4. 17. a) P={32, 36, 40, 44, 48, 52, 56}, O={36, 42, 48, 54};
b) {36, 48}; ¢) {32, 36, 40, 42, 44, 48, 52, 54, 56}; d) 9=7+4-2. 18. a) R={-2, 1,
0,1,2,3,4},5={0,1,2,3,4,5,6};b) {0, 1,2,3,4};¢) {-2,-1,0, 1,2, 3,4, 5, 6};
d) 9=7+7-5.19. a) C={-4, -3, 2, -1}, D={-7, -6, -5, -4, -3, -2, —1}; b) {-4, 3,
-2, -1}; ¢) {-7, -6, -5, —4, -3, -2, —1}; d) 7=4+7-4. 20. a) P={l, 2, 3, 4, 6, 12},
0={1,2,3,5,9,18}, R={1,3,9,27}.b) I) {1, 2, 3, 6}; I1) {1, 3}; I1I) {1, 3,9}; IV)
{1,2,3,4,6,9,12,18}; V) {1,2,3,4,6,9, 12, 27}; VI) {1, 2, 3, 6, 9, 18, 27}. ¢)
{1, 3 10) {1, 2, 3,4, 6,9, 12, 18, 27}. 21. a) A={4, 8, 12, 16, 20, 24, 28, 32,
36}, B={6, 12, 18, 24, 30, 36}, C={12, 24, 36}. b) 1) {12, 24, 36}; I1) {12, 24, 36};
I11) {12, 24, 36}; 1V) {12, 24, 36}. ¢) {4, 6, 8, 12, 16, 18, 20 ,24, 28, 30, 32, 36}.
d) 12=9+6+3-3-3-3+3. 22. a) A=1{6, 12, 18, 24, 30}, B={1, 2, 3, 5, 6, 10, 15, 30},
C={2,3,5,7,11,13, 17,19, 23,29}. b) I) {6, 30}; II) {2, 3,5}; I11) @; IV) @. ¢c) {1,
2,3,5,6,7,10, 11, 12, 13, 15, 17, 18, 19, 23, 24, 29, 30}. d) 18=5+8+10—2-3—-0+0.

\ %




23.

IO
a)Uu > b U
A B
B
C.9 2 )
U > U

24.

a) A={1,3,5,7,9} 4
B=1{2,3,5,7}; . é
b)A N B={3,5,7} ;

25.2) A={1,2,3, 6}

B

8
AVUB={1,2,3,5,7,9}; U 10
B

B={1,3,9}; 4
b) A N B={1,3} ) 9
AUB={1,2,3,6,9); 5 /

U 7

26.2) {b, d, e, h};b) {e. [ h i j}i0){a c [ gijkh:d){a b cdgk}e)
e, hi; D (b doe fhijig)lacghkiiabcdfgi)jky.2T.al)
{a,bc,d hji; 1) {a, c defgki; 1) {a befil};1V){ac dy; V)

{a, boe fil}; V) {a e f}; VII) {a}; VII) {a, b c, d e f g hij k I}
28.

d) e) f)



29.

d)

g)
30.

d)

b)

OO

e)U

h)

b)

h)

(22

d)



€) f) g h)

32. a) &a, JIOXXHO; b) 1a, ICTHHHO; C) JAa, UCTUHHO; d) 1a, HICTHHHO; €) Ja, HC-
TuHHO; f) 1a, UICTUHHO; ) HeT; h) 1a, ICTUHHO; 1) HET; j) a, HeomnpeaeaeHHO; k)
1la, HeoIpeneJaeHHO; 1) HeT; m) /1a, HEoNpeAeIeHHO; ) a, HEOMPEIEICHHO; O)
J1a, HEOTIPEIENICHHO; P) 11a, T0KHO. 33. K) —p. HEKOTOPBIE YETHIPEXYTOJbHUKH HE
MapayyieIorpaMMBbl;, m) —7: 7 — HepaIrMoHaIbHOE YMCIO0; n) 8. 23—14#12; 0) —#:
52:4#13; p) —u: pa3HOCTb HEKOTOPBIX YETHBIX YMCE YETHA; q) —p. IPOU3BEIe-
HUE TTOCJICI0BATEIIBHBIX HAaTYPAIBHBIX YUCEN HE BCETIa YETHO; I') —1¢. HEKOTOPHIE
TYTbIE YIJIbl HE PABHBL; S) —77 HEKOTOPbIE TPANELMU HE MapajuieIorpaMMBbl;

t) —s. y TpeyroJbHUKA JABA YIJIa B3AUMHO PaBHBI, OTHAKO OH HE paBHOOEIPCHHBIH.
34. a) x>5; b) x<3; c) y>8; d) y>10; 35. e) Het, pocT MaauHBI MOXKET OBITH
pasen 140 cwm; f) Het; g) na. 36. f) x>5, x€EN; g) x — kopoBa , XE {nowadu, osywl,
kopoewl }; h) x<0, X€Z; 1) x — yueHuua, x€ {yuenuxu}; j) X — 1€BOYKa — HE yye-
HUIA, XE {desouxu}. 41. €) p A g: MaauHa — TepaneBT, a MyHHca — CTOMATOJIOT;
f) p A q: 6onbiie 15 u menbiie 30; g) p A g 005a4HO U UAET A0XKb; h) p A g:
AJMM — 9YepHOBOJIOCHIN U TOyOOTIa3blid. 42. a) UCTUHHO; b) JIOKHO; C) JT0KHO;
d) ucTuHHO; €) JIOXKHO.

43. | p 0 44. a) UCTHHHO; b) JIOKHO.
@ 45. a) UCTUHHO; b) UCTUHHO.
7
ul ° 11
46. a) b)) {2,4,6,8, 10, 12, 14, 16, 18, 20};

1) {1,3,5,6,7,9, 11,12, 13,15, 17, 18, 19};
1) {3,9, 15};
V) {1,5,6,7,11, 12,13, 17, 18, 19}.

U
47. a b) I) {2, 3};
N 2| 11)1,2,3,4,5,6,7,11,12);
é 1) {1,4,5,6,7, 11, 12}.
ol 0 X 10




48.2a) =x; b)x Ay; ) x Vy; d) =x A —y; e) x A . 50. a) Capop pocHYJICS paHo;
b) Capnop Ha yxwuH en mioB; ¢) Capiop Ha 3aBTpak €1 CMETaHy M IM03aHUMAJICS
cnoptoMm; d) Capmop B 00ex et cym, a Ha y>KHH el TiioB; ) Capmop e cyn aubo
Ha 00e, JTMOO Ha yKHUH.

51. a) C) d)

P 9 - pAg p 49 b —q apAg P pVgq
T T F F AN IR B B F T T
LB REN BE F RN R B T F F
F T T T E R BN T

F 'F|T F 5 N R T

52. a) He TaBTONOTHUS; b) TABTOJIOTHS; C) HE TABTOJIOTHSI.

55. 57. d) Ecnu G6yaeT coiHe4HO,
P g9 pvVg ~(pVvqg —p —qg pA—g*i nony kymatbcs; €) Eciau x
T T T F F F F KpaTHO 6, To oHO 4eTHO; ) Eciu
T F T F F T F B XOJIONUJBHUKE €CTh fillla, TO
[ I @ J K ManuHa ucneuer Topr.

F F F T T T T

59. ) p=¢; b) g=p; ¢) =g; d) =p; ©) 7p=-¢; f) p=-¢; g) 7g=p; h) p&q; 63. a)
Kongepcus: Eciu [Iuepa corpenace, To oHa Hajziena jaxemnep; MHBepcus: ecinu
Jluepa He HaJeHeT KeMIlep, TO OoHa He corpeeTcs; b) KonBepcus: ecnu nBa
COOTBETCTBYIOIINX yTJIa IBYX TPEYTOJIBHUKOB PaBHBI, TO OHU Oy1yT NOAOOHBI;
WNHuBepcust: ecnu 1Ba TpeyrojbHUKa HE NOJOOHBL, TO Y HUX COOTBETCTBYIOIINE

YIJIbI HE PaBHBI, ¢) ecnu 2x°=12, To X = +6 ; KonBepcus: ecnu X = +/6 , TO
2x*=12. UuBepcust: ecnu 2x*#12, 10 x#46; d) Konsepcust: Ecnmu Anum  pa-
TIOCTHBIN, TO OH OyneT urpath; MuBepcus: Ecnu Anum He OyneT urparb, TO OH
He OyzieT pafgocTHbIM. €) KoHBepcusi: ecii CTOPOHBI TPEyroJbHUKA PaBHBI, TO OH
OyneT npaBuiIbHBIM; THBEpCHs: ecy TPeyroJbHUK HE SBISIETCS MPaBUIBHBIM,
TO €ro CTOpPOHBI HE paBHbI. 64. a) Eciu y 11BeTka HET MIMMOB, TO OH — HE PO3a;
b) YenoBek, He MPUHSBIINN BEPHOE pEIICHUE, HE MOXKET OBITh Cynbeld; ¢) Tor,
KTO HE MOXKET MOTMACTh MSYOM B LI€JTb, HE MOXKET OBITH XOPOIIHM (hy TOOTUCTOM;
d) Ecnu BemecTBO He mpuHUMAaeT GopMy cocyla, TO 3TO He )KHAKOCTH; €) Eciu
YeJIOBEK HE YCIEIICeH, TO ATOT YeJIOBEK HE YeCTeH M He 00pa3oBaH; 65. a) Ueno-
BEK, HE M3YyUalollNii MaTemMaTuky, He yuutcs B 10 kmacce; b) lllaBkat u3y-uaer
MaTeMaTuKy; Mupuciam — He yueHuk 10 kiracca; HEeBO3MOXKHO CIIEIaTh TOYHBIH
BBIBOJI. 66. a) eciTi YnCIIO x> HE KPaTHO 9, TO YKCJIO X He AeauTcs Ha 3; b) ecin
X —HEUYeTHO, TO €ro NocyenHs s nudpa He paBHA 2; C) eclIu HeBEpHO, 4To AB||CD
u AD||BC, To ABCD — ne npsamoyronbauk; d) ecnu £ACB#60°, To ACB — He sB-

‘



JsieTCs MPAaBUIIBHBIM TPEYTOIBHUKOM. 67. ) eciii oM uMeeT JBIMOBYIO TPyOy, TO
OH UMeeT MakcuMyM 3 okHa; I1) ecnu mom nmeet Gosee 3 OKOH, TO OH HE UMEET
TpyOy; III)ecnu qoM He uMeeT TPyOy, TO OH HE MOXKET HIMETh MAaKCUMYyM 3 OKHa;
69. a) 3x P(x); b) Ix P(x); c) Vx P(x); d) Vx P(x); ) Vx P(x); f) Vx P(x); g) Vx P(x);
h) Vx P(x); 1) 3x P(x); J) 3x P(x); k) Vx P(x); 70. a) CazaH— He MJIEKOIUTAIOLIEE;
b) Bce koponu umerot Henoctatku; f) 3010TO— XOpOIIHiA 2JIEKTPOPOBOIHUK; )
HexoTopsle no3BoHOUHBIE HECYT fiila; h) OToT yenosek 6oseH. 71. a) y — BHYK
x; b) Y kaxxaoro 4enoBeka ecTh JeTH; ¢) Kaxxaplil 4emoBek — yei-To peOCHOK.
72. a) Ecnii HEKTO CUMTAeT KOTO-TO CBOMM JIPYTOM, TO TOT TOXKE CUMTACT €ro
CBOUM JIpyroM. b) JIJIst Ka)KJJ0ro 4esioBeka CyImEeCTBYET YeJIOBEK, KOTOPOTO OH
CUMTACT APyToM; ¢) ECTh Takoii 4eoBeK, KOTOPOTo BCE CYUTAIOT CBOMM JAPYTOM;
d) Jlnst kax0ro YejoBeKa CyMIECTBYIOT JIFOIH, KOTOPhIe CYMTAIOT €r0 CBOUM
npyrom; €) EcTb Takoi 4eoBeK, KOTOPBIH CYMTACT KaXKI0TO CBOUM JIpyTroM; f)
J1JTs1 KaX I0T0 YeJI0BeKa, CYIIeCTBYET TAaKOH UeJIOBEK, KOTOPBIN CYMTAET €r0 CBO-
uM apyroM. 73. a) [171s1 1r000Tr0 11eJ10r0 Yrciia CyIecTBYeT KpaTHOE eMY YHCIIO;
b) CymecTByeT Takoe 11eJ0€ YHCII0, KOTOPOe JASIUTCS Ha BCE IIeIIbIe YUCIIA; C)
JI1s1 KaXKJIOTO TIEJIOT0 YUCIIa CyIIecTBYeT ero aenutenb; d) CymecTByeT Takoe
IEJIOC YUCIIO0, Ha KOTOPOE ACISATCS BCE Ielble urcia; €) st BCIKOro Iesioro
YHUCJIa CyNIIeCTBYET €ro JenuTenb; f) CyIecTByeT Takoe 1Mejioe YUciio, KOTOpoe
JICITUTCS Ha BCe 1ielble yucia. 82.a) 7, b) 14;¢) 14;d) 7, ¢) 5; 1) 9. 83. a) 5; b) 6;
c) 17;d) 8; e) 3; 1) 2. 84. a) b+c; b) c+d; ¢) b; d) at+b+c; e) atc+d; f) d. 85. a) 15;
b) 4. 86.a) 18;b) 6. 87.a) 7; b) 23.

I'nasa II.

1. a) £630; b) £630; c) ¥238333; d) €4402.46. 3. $2600. 4. £14400. 5.

€20219.78. 6. 2) 6%%;b) 9.41%. 7. 11%%. 8. 154%. 9. a) 4; b)7; 11. 2)
€5512.69; b) $7293.04; c) £18938.83. 12. 787.50. 13. €1418.75. 14. £1660. 15.
$274.83. 16. a) €111.39; b) £763.31; ¢) ¥77157. 17. $9021.58. 18.€301.26. 19.
a) $7650; b) $8151.65; c) $8243.81.

20. T'oner AmopTuzanuus CroumocTh
0 €2500
1 15% €2500 = €375 €2125
2 15% €2125 = €318.75 €1806.25
3 15% €1806.25 = €270.94 €1535.31




I'nasa III.

1.a) 5;b)-2;50; ¢)1;-9; d) @; e) -1; )1;-0,5; g) -1; -4,7; 1) -4:7;

2. a) 7, b) —0,25; ¢) et xopueit; e) —1;5; f) —1.

3.a)ub);a)ud);a)uf);b)und);b)uf); d)ui); C)He); g) uh).

4. a)(81/11;-3/11); b)(4:;4); ¢)(9;8). 6. b)(l 1). 7.a)8-33/4.

9. 48 neBymrek u 60 ronomeit.  11. a) 19— b) @; c) 32; d) @; 13.a) @; b) —%.
9-+/105 21

15.a)_T. 17.b) @; 19.a)5. 21 8) (9:4). 23.2) (-5:9).25. .

26. a) —0,25; b) —4/9; ¢) -2,5. 28.¢) @.d) {0;-3,5}. 29.¢)0;d) 1. 31.a)0; b) 0.

1 1
37.3roma. 39.8mer. 4l1.a) (Q 3—5j b) (—8;——) 43. a) (1;1); b) (4/3;
2/3): 62 62 5 5

53.1) [—4 }U[S +00); 2) (—% —1)U(6;+oo); 3) [_oo;gj;
4) (—0;-0,5)U[5;4); 5) (—o0;=1]U[7;+0); 6) (_oo;_éju(zﬁoo)
7)(0.25:1); 8) (_w;%ju[g;mj ( L5 fj (J— 15+J_]

10) (0;0,5)U(1;+). 55.1) (%;mj;z) @. 57. (—0;=3]; 59.1) 0. 2) 0.
61. D[0;1). 63.1) (—o0;-2)U(0;3)- 65. 1) [81;+00). 66. 2) [0,25;+ o).
68. y>5x+7. 70.y<(x-2)/9. 72.y>15x-3.
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TEOMETPHUA




B 10 xyacce HaunHAETCsI CUCTEMHOE M3yYEHHUE CTEPEOMETPHH — pa3/iesia TeOMETPHUN
0 TIPOCTpaHCTBEHHBIX (hurypax. B paznene onmcansl OCHOBHBIE IPOCTPAHCTBEHHBIE (hH-
TYpBl, MHOTOTPaHHUKH, Tella BpaIlleHus, apajuiebHbIe U MEPICHANKYIISPHBIC TPSIMBIE U
IUIOCKOCTH, a TaK)KEe UX CBOMCTBA.

Teoperndeckuii Mmatepran B yueOHUKE U3JI0KEH B ITPOCTON W MOHATHOH opme. Bee
TEMBI ¥ TIOHATHUS PACKPBITHI IIPH ITOMOIIIN PA3IUYHBIX KU3HEHHBIX cuTyaruil. [Tocie kax-
JIOW TEMBI ITPUBEICHBI BOTIPOCHI, TPUMEPHI HA I0KA3aTeIbCTBO, BEIYUCICHHUE U TOCTPOCHHE,
KOTOpBIE TTIOMOTAIOT YHAIIUMCS MBICIIUTh TBOPYECKH U 3aKPETIUThH MOJTyUYSHHbIE 3HAHMUS.

Marepuaisl pasaena npeana3HadeHs! st yaammxcst 10 kimacca o01eo0pa3oBaTeTbHON
IIKOJTBI. Takke UM MOYKHO TTOJTb30BAThCS JJI CAMOCTOSITETIHHOTO M3YUSHHSI U TTIOBTOPEHUS
reOMETpHUH.

93]
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LYACTh, |

1 = JIOTMYECKOE IOCTPOEHUE TEOMETPUH

A&
['eomeTpusi — 3TO Hayka O MPOCTPAHCTBEHHOW (opMe M KOJTUYESCTBEHHBIX

XapaKTepUCTHKAX MPEAMETOB peajbHoro mupa. [Ipoune cBoiicTBa mpeamMeToB
W3YYaloT JpyTye AUCUUIUIMHBL. ECIM py n3y4YeHnu peiMeTa yIuThIBATh TOIb-
KO MPOCTPAHCTBEHHYIO (hOPMY M pa3Mephl, TO MOITYIHUM aOCTPAKTHBIN OOBEKT,
Ha3bIBAEMbIN 2eomempuyeckoll ¢ucypoil.

CnoBo "zeomempus” — rpedecKkoro MpoUCXOXKACHUS U B TIEPEBOJIC O3HAYAET
3emneuzmeperue. I'eoMeTpHIo, U3y4aeMylo B IIKOJIE, HA3bIBAIOT €6KILO080L TIO
UMEHHU JIpeBHerpedeckoro yueHoro EBkiunaa. 'eomeTpus cocTout U3 AByX 4a-
CTeH: MJIAaHUMETPUU U CTEPEOMETpHH. [lnanumempus u3y4aeT CBOMCTBA PUryp
Ha MJIOCKOCTH, a crmepeomempusi — B IpocTpaHcTBe (puc. 1).

UToObl OTIMYATh TeOMETpUUYEcKrue GUrypbl Apyr OT Apyra, UX CBOWCTBA

OMKCHIBAIOT B BUJE YTBEP)KICHUS, KOTOPOE HA3BIBAIOT
© onpedeneruem. OIHAKO, ONPEICIUTH BCE TEOMETPUIECKHE

¢burypsl HeBO3MOXXHO. HekoTopbie U3 HUX, IepBOHAYAb-
HBIE, BBIHYK/ICHBI IPUHSTH O0e3 onpenenenus. [[puanmaem
UX 3a HeolpeaenseMble, HauanbHble (OCHOBHbIE) 2eome-
mpuyeckue gucypul.

Jlornyeckoe MOCTPOEHNE FTeOMETPUH OCYIIECTBIISAIOT B
CJIETYIOIIEM TMOPSIIKE:

1. BHavyasiie npyHUMAIOT OCHOBHbIE (HaYabHBIE) Ieo-
MeTpudeckue GUrypol 6€3 onpeneacHus;

2. [IpyHUMArOT OCHOBHBIE CBOMCTBA 3THX (GUTYp 0e3
JT0Ka3aTeIbCTB;



3. OnpenensitoT Apyrue reoMeTpruuecKkre GUrypbl 4epe3 OCHOBHbIE GUTYpPbI U
WX CBOMCTBA, a 3aT€M JIOKA3bIBAIOT CBOMCTBA 3TUX (PUTYP U YTBEPKICHUHN, HICTHUH-
HOCTb KOTOPBIX YCTaHABIMBAETCS ITyTEM JIOKA3aTeNILCTB, OMUPAsICh HA U3BECTHBIE.

Takoe mocTpoeHHe HAYKH Ha3bIBAIOT aKCUOMAMUYECKUM NOCMPOEHUEM.
CaoiicTBa (uryp, npuHATHIE 0€3 J0Ka3aTENbCTBA, HA3bIBAOT AKCUOMAMU.

B mnanumeTpun, KOTOPYIO MbI H3y4YalH JI0 CHX ITOP OCHOBHBIMU T'€OMETPH-
YeCKUMHU pUrypamu ObUIH Touka U npsimasi. Ux npunsinm 6e3 onpenenenus. Ho
OTIpEICNININ OTPE30K, JIy4, TPEYTOJbHUK U IPYTHUe TeOMETpUUYECKUe (DUTYPHI.
TouHo Tak ke crneayroue cBocTBa (YTBEPKACHHs) Mbl IPUHUMAaeM 0e3 J10-
Ka3aTelIbCTB B KAUE€CTBE aKCHOM:

I. AxcroMBI IpUHAIIEKHOCTH

1.1. Kaxoea 6b1 Hu 6bi1a npamas Ha nIOCKOCMU, CYWecmeyiom mouKuy, npu-
Haonedxcawue 5moi nPAMou, U Mo4KU, He npuHaodexcaujue etl.

1.2. Yepes niobdvle 06e mouku MOACHO npogecmu NPAMYIO, U NPUMOM MONbKO
OOH).

II. AKCMOMBI PacCIOIOKEHHS

2.1. U3 mpex mouek, nexcawyux Ha Npsamou, 0OHA U MOALKO OOHA JeHCUM
MedHcoy 08YyMsl OpyeUMU.

2.2. Jliobas npamas oenum niockocms Ha 08e Yacmu.: Ha 08¢ NOJYNIIOCKOCHI.

[II. AkcroMBI U3MEPEHUS

3.1. Jlob6oti ompe3zok umeem onpeodenenHyto OnuHy, 60avuiyio Hyaa. nuna
ompesKa pasna cymme OauH yacmeti, Ha Komopwie OH pazbusaemcs 11000 e2o
MOYKOLL.

3.2. Jlro6oii yeon umeem onpeoeieHHyr0 epadycHyto mepy, 00IbuLyo Hyis.
I'paodycuas mepa pazeepnymoco yena pasua 180°. I padycnas mepa yena paena
cymme 2padyCchblx Mep Y208, Ha KOmopble OH pazousaemcs 1100blM 1y4oM, Npo-
XOOAWUM MeHCOY e20 CIMOPOHAMU.

IV. AxcHOMBI OTKIJIa/IbIBAHHS

4.1. Ha nobom nyye om e20 Hau4anbHOU MOYKU MONHCHO OMIONCUMb €OUH-
CMBEHHbII OMPe30K, PABHbLL OAHHOMY.

4.2. Om nobozo nyua 6 onpedenennyro noIYyNnI0CKOCHb MOXCHO OMIOHNCUMb
eOUHCMBEHHbLLL Y20, PABHbLI OAHHOMY, He PA3GEPHYMOMY V2.

4.3. J{na nobozo mpey2onvHUKa cyuecmseyem eOUHCmEeHHblll PABHbIL eMy
Mpey2oNbHUK 8 3d0AHHOM PACNONONCEHUU OMHOCUMENbHO OAHHO20 JIVYA.

V. Akcuoma napasienbHOCTH

5.1. Ha nnockocmu uepes mouxy, He nexicawyio Ha OanHOU NPAMOU, MOHCHO
nposecmu He 6oiee 00OHOU NPAMOU, NAPALIeNbHOU OAHHOU.



BriBo# HEKOTOPOTO YTBEPXKAECHHUS C TTOMOLIBIO

JIOTUYECKUX Pa3MbIIICHUIN HA3bIBAIOT JOKa3ameinb-
cmeom. YTBEPXKAEHHUE, BEPHOCTh KOTOPOIO ycTa-
HOBJIEHA C MOMOUIBIO J10KA3aTEJIbCTBA, HA3bIBAIOT
meopemoti. OOBIYHO TE€OpEMa COCTOUT U3 YCIIOBUS U
3aKJI04eHUs. B mepBoil yacTu TeopemMbl — yCIOBUHU
OOBSICHSIIOT 4TO 3aJaHO. A BO BTOpPOIl 4acTu — 3a-
KIIFOYEHUH (POPMYIIUPYIOT YTO TpeOyeTcs J0Ka3aTh.

loxazams meopemy — 3T0 3HAYMT, UCTIONb3Ys €€
YCIIOBUE, ONTUPASICh HA IPUHATHIE U JJOKA3aHHBIE paHee
CBOMCTBA, paccyxaas, IPUBECTU K IPABUILHOCTHU Eeknud
MpeIoxKeH I, CPOPMYIMPOBAHHOTO B 3aKitoueHuu. (356—300 roga Ao H.9.)
YTOUHEHHE YCII0BUSA U 3aKJIFOUECHHS] TEOPEMBI — Pa3b-

SICHSIET €€, o0JieryaeT MOHUMAaHUE U JI0Ka3aTeIbCTBO TEOPEMBI.

[peBHerpeuecknii yueHblid [11aTOH OTMETHN yAMBUTEIBHYIO 3aKOHOMED-
HOCTb B TEOMETPUHU: U3 CBOMCTB, U3yUYECHHBIX U JOKa3aHHBIX paHEE, JIOTUYECKU
Pa3MBILUIAL U 00TyMbIBasi, MOXKHO MOJTyYUTh HOBbIE CBOMCTBA. Clie/J0BaTeNbHO,
WCIIOJIb3YS 3TH YIUBUTEIbHBIE BOZMOKHOCTH, MOXKHO (DOPMYIMPOBATH OCTAJIb-
HbIE CBOMCTBA B BUJE TEOPEM, KOTOPBIE TOKA3BIBAIOT C IOMOIIBIO JIOTMYECKUX
Pa3MBIIUIEHUN, aKCUOM, a TAKXKE CBOMCTB, TOKa3aHHBIX JI0 3TOTO.

B mponecce pa3MbllIeHHs 3anpeniaeTCs UCIOIb30BAaHUE HEJOKA3aHHBIX
CBOMCTB, JJa)K€e €CJIM UX MMPAaBUIIbHOCTh OYEBUIHA.

Takum 00pa3om, eciii paccMaTpuBaTh FEOMETPHIO KaK OJTHO 37jaHKE, HaYallb-
HbI€ TIOHATHUS ¥ aKCUOMBI COCTaBJISIOT ero ¢pyHaaMeHnT. Kupnuum, ynoskeHHble
Ha 9ToM (yHIAMEHTE — 3TO HOBBIE OMpeAesieMble MOHITHUSA U CBOWCTBA, J0-
Ka3aHHbIE B BUJIE TEOPEM.

B ¢popmupoBanny reoMeTpun B KaueCcTBE CaMOCTOSATEIbHON HayKH OOJIBIION
BKJIaJ] BHEC/IM JIpeBHerpedeckue yueHsle. Hampumep, ['unmokpar Xuocckuit
JlaJl pa3bsACHEHHS O MIEPBBIX FT€OMETPUYECKUX NOHATUAX. Hanbonpmmii Bkiaa B
9TOM 001aCTH MPUHAIUICKUT BEITMKOMY JPEBHETPEUECKKOMY ydeHoMYy EBKiny
(356300 ronet no Hamel 3psi). Ero ocHoBHO# Tpya "Hauana" copepxut rniaHu-
METPHIO, CTEPEOMETPHUIO U HEKOTOPbIE BOIPOCHI TEOPUU BEPOITHOCTEHM, Kpome
TOT0, aJIreOpy, OCHOBBI TEOPUU OTHOLLEHUH, CIOCOOBI BBIYMCIECHUS IIOLIAAeH 1
00BEMOB U TaK»ke 371eMeHThI Teopuu npeaenioB. Eskina B "Hauanax" coGpai Bce
JOCTH>KEHUS JPEBHEIPEUYECKUX MaTEeMaTHKOB TOTO BPEMEHH U CO3/1a]l OCHOBY
JUTSL TATBbHEHUIIEro Pa3BUTHS MAaTEMATHKH.



"Havana" cocrosT u3 13 kHUr u conmepxkar nepepado-
TaHHBIE TPYAbl JpPEBHErpedecKux ydeHbix V — IV BekoB
70 Hauiel psl. B Hem npuBeneHsl 23 omnpeneneHus, 5
HOCTYJIaTOB U 9 akcuoM. B 3ToM Tpyzne naHbl npaBUiIbHbIE
onpeeeHus MPAMOYTOJbHUKA, KBaAPATa U OKPYKHOCTH.
JI71st TOUKM ¥ IPSAMOM NIPUBEJICHBI CIEAYIOIINE OIpeeIIe-
Hus: "Touka — 510 TO, yTO HE MMeeT yacTer", "JInHusa — 310
JUTMHA 0e3 MIHUPUHBI".
B "Havanax" npuBeneHsl 9 akCMoM — BBICKA3bIBaHMS,
Owmap Xaism OpUHATBIE 0€3 JT0Ka3aTeabcTBa. Takxke MpUBEACHBI Cie-
(1048—1131) ~ AYIOLIME 5 MATEMATHUECKUX YMO3AKIIOUCHHIA (II0CTY1aTOB),
MO3BOJISIFOIME OCYLIECTBIISITh FEOMETPHUUECKUE TOCTPOSHMSL:

I. YUepes mo0bie 1BE TOUKU MOKHO IPOBECTHU TOJIBKO OJHY MPSIMYIO.

II. Otpe3ok npsiMoit MOKHO OECKOHEYHO MPOTOTKHUTh.

II1. 13 mr060¥ TOYKK MOXHO HOCTPOUTH OKPYKHOCTH IPOU3BOJIBHBITO pa-
auyca.

IV. Bce npsiMble yTiibl paBHBI MEX]Ty COOOM.

V. Ecnu 1Be npsiMble, JIEXKaIIKUe B OJHOM IIJIOCKOCTH, TIEPECEUEHHBIE TPETHEH,
00pa3yloT BHYTPEHHHUE YIJIbl, CYMMa KOTOPBIX MEHbIIIE IBYX MPSIMBIX YIJIOB, TO
MIPU MPOJOKEHUH BBILICYTOMSHY THIX IMPSIMBIX OHU MEPECEKYTCS C TO CTOPOHBI,
IJIe CyMMa YIJIOB MEHbIIE ABYX MPSIMBIX YIJIOB.

VYHoMsiHyTBIM TPyZ MOJy4HJI OTPOMHYIO cllaBy UM npusHanue. OcobenHo V
MOCTyJaT CTaj MPUYMHON OONbIION HaydyHOU Auckyccuu. Ecnum 0603HAUUTH
BHYTpeHHHME YIbl B V noctynare o v 3 (puc. 1), a npsiMble a u b, TO 10 CMBICITY
aTOro nocrynara o+ <180°, u npsmMble a U b epecekarTcs.

MHorue y4deHsle, NbITasACh JOKA3aTh MOCTYNAT V, 3aMEHSUIM €r0 JPYyruMU
PaBHOCWIBHBIMU YMO3aKiItoueHussMu. Hanpumep, axkcuoma napannenvhvix aH-

rnuiickoro marematuka fna I[lnelidep (1748-1819)
@ 3BYYMT TakK: Ha MJI0CKOCTH U3 TOUKH, pACIOI0KEHHON
BHE NPSAMOI, MOXKHO MPOBECTH TOJIBKO OJIHY MPSIMYIO,

B MapayIeIbHYI0 3TOU MPSIMOIA.
Maremaruk, moaT, actpoHoM u duaocod Omap
Va p [wacanaun AGyn @axr nbx Mbpaxnum Xaiisim Tarke
3aHUMAJICS TOM 3a1adeil. XalsaM B CBOEM COUMHEHUHU
@ "KoMMeHTapuu K CIIOAKHOCTSM B BBOJJHOM YaCTH KHUTH
D C EBximpma" ocranoBwics Ha V moctynare. OH, IIBITAsACh
0 J0Ka3aTh nocTynat EBkina kak Teopemy, paccMoTpent
MPSIMOYTOJILHUK C IByMsI TIPSIMBIMU YIJIaMH B OCHOBa-
HUU U CHENaJl BBIBOJ, YTO, €CIIU JBa YIJIa IPU HIHKHEM
A B ocHOBaHHMM MpsIMBIE, TO U YIIIBI IPH BEPXHEM OCHOBA-




HUU JIOJDKHBI OBITh MPpAMBIMH (puc.2). XaiisiM TOBOPUT:
"JIBe npsiMble, NEPIEHANKYIISIPHBIE OJHOM U TOW e Ipsi-
MOM, He MOTyT nepeceubcs”. UTalbsiHCKUI MaTeMaTuK
J. Cakkepu (1667—1733), He 3HakOMBIH ¢ paboToit OMapa
Xaitsima, 3aHUMAasACh V TOCTYJIATOM, TaKXe OOpaTHiCs
K TPSIMOYTOJIBHUKY. JlaHHBI TIPSIMOYTOIBHUK BOIIEI B
OCHOBaHHMS reoMeTpHUH noj Ha3BaHueM "[IpsAMOyronbHUK
Xaitsima-Cakkepu'.

Oty npobieMy pemni BEIUKUI PyCCKUH MaTeMaTHK
Huxomnait iBanoBuy JIo6aueBckuii, TOCTpOUB HeeBKIUI0- H.M.Jlobayesckuli
Byt0 reomeTputo. JlobaueBckuil BnepBbie A0Ka3al, 4TO (1792-1856)
IATBIA MOCTynar EBKINIOBOM I€OMETPUM HE CBA3aH C
JPYTUMH aKCHOMaMU. JTa reOMeTpHs OJHOCThIO OTiIMYaniach oT EBKiINI0BoM
reomeTpun. OTHaKO, HU K KAKUM JIOTUYECKUM TIPOTHUBOPEUUSM TO HE TIPUBEIIO,
HECMOTPS Ha TO, YTO JBE T€OMETPHUH HE MOTJIM CYIIECTBOBATH OJHOBPEMEHHO.
Hecmotpst Ha 370, JIoOaueBckuil crienas HOBbIE Pe3yNbTaThl, KOTOPBIE TAKKE HE
VMMEJIM JIOTUYECKUX IpotuBopeunii. HoBas reomerpust n reomerpus EBximna
MOJTHOCTHIO COBMAIAJIM TIO TIEPBBIM YETHIPEM aKCHOMaM. JTa rpyIma akCuOM H
UX CJIE/ICTBUS Ha3BaJIA a0COIIOTHON F€OMETPUEH.

Opnnako, HeeBKIMAOBasE reomeTpusi (reomeTpusi JIo6aueBCKOTO) Cepbe3HO
omnyanace ot reomerpuu EBkinna. Hanpumep, B reomerpun JlobaueBckoro
CyMMa BHYTPEHHHX YIJIOB TPEYTroJbHUKA MOXKET ObITh MEHBILIE TT, TOA00HBIX, HO
HEPABHBIX TPEYTOJIbHUKOB HE CYIIECTBYET, MHOKECTBO TOYEK, PAaBHOYJAJICHHBIX
OT JaHHOM IIPSIMOM, SIBJISIIOTCA HE NPSMOM, a KpUBOM JIMHUEHN U TaK Jajee.

B co3nanue HeeBKIMIOBOM reOMETPUM BHECIU OONBILION BKJIal BEHI€PCKUA
marematuk SHom boitsn (1802—1860) u Hemernkuit marematuk Kapn @punpux
I"aycc (1777-1855). Taxke Oonbiryro paboTy MO ONMKUCAHUIO HOBOW T€OMETPHH
IpOAENaIl UTAIbIHCKUI yueHbli Dymxenno bensrpamu (1835-1900) u Hemen-
kuii Matematuk bepuxapa Puman (1826—-1866).

Hauaras EBkinioM akcomMaTika B HEKOTOPOM CMBICIIE MTOJTyYIIa 3aBEPILECHHE
B paboTax Hemerkoro MateMatuka Jlasuna ['mipoepra (1862—1943) u pycckoro
matemaTtnka Bennamuna ®@enoposuya Karana (1869—1953).

Bonpocuel k meme
®

1. Ymo 6v1 3naeme o Eéxnuode, Komopwlii U3N0M4CUL CUCEMY AKCUOM ceomempuu?

2. Pacckascume o couunenuu Esxnuoa "Hauana".

3. Umo makoe onpedenenue? Kaxue uaypol Ha niockocmu sA81A10MCs OCHOG-
HuIMU (HauanbHbIMU), NPUHAMBIMU Oe3 onpeoenenus?

—



4. Yem omauuaromes opyz om opyza meopema u akcuoma?

5. Ilepeuucrume u chopmynupyiime akcuomvl RAGHUMEMPUU.

6. Kax nocmpoena ceomempus?

7. O uem V nocmynam Esexnuda u nouemy e2o nelmanucb 00Kazamu?

8. Pacckaoicume 06 yuenvix, netmasuiuxcs ookazams V nocnynam, u ux pabomax.
9. B uem saxntouancs éxnao Jlobauesckoeo npu coz0anuu HOBoU ceomempuu?
10. Pacckasicume 06 yuenvix, co30a8UUX HeeBKIUOOBYI0 2e0MEMPUIO U UX MPYOdXx.

I'EOMETPUYECKHUE 3AJTIAYU U
METO/AbI UX PELIHEHUSA

Kak Obu10 OTMEYEeHO paHee, OJJHO M3 CaMbIX 3aMe4aTelIbHBIX CBOMCTB reo-
METPHH 3aKJITI0YAETCA B BO3MOXKHOCTH CO3/JaHUSI HOBBIX YTBEPKICHHUI HAa OCHO-
BE paHee M3yUYEHHBIX, JOKA3aHHBIX TMPEUIOKEHHIHN, C TTOMOIIBI0 PACCYKIACHHMA
U Jorudeckoro mpinuieHus. C MOMOIIbIO 3TOM 3aMe4aTeIbHON BO3MOKHOCTH
JIOKA3bIBAIOTCS M OCTABIIIHUECS YTBEPKICHUS, BRIPAKCHHBIC B BHJIC TEOPEM HITH
3aJla4y, OCHOBBIBAsSICh HA AaKCMOMAaX M paHee JoKa3aHHbIX cBolcTBax. Ha ocHoBe
ATOTO U TOSIBJSUIACH MAaTEMATHIECKHIE HITH TEOMETPUUECKUE 3aJauH.

B maremaruueckoit 3agaue npuBoAsTcs ganubie (ycnaosus). Mcnonb3ys ux,
TpeOyeTcsl UTO-TO HAUTH (BBIYUCIINTS), WIH J0Ka3aTh, WK IOCTPOUTH. BINo-
HEHUE TIOCTABJICHHBIX TPEOOBAHMIA U SBIISETCS PEIICHUEM 3aaYH.

['eomeTpuueckue 3aa4yu B COOTBETCTBUU C MOCTABICHHBIM TpeOOBaHUEM
JeTSATCS HAa BBIYMCIUTEIBHBIC 3a]a4H, Ha 33a]1a4, TPeOYIoIIne J0Ka3aTeIbCTBa,
HCCIIeZIOBAaTENIbCKUE 33Uy U 33]]a4l Ha IOCTPOCHUE.

Jlist perieHus: MaTeMaTUYECKOM 3a/laud 3HAaHHME YCJIOBHS HEIOCTATOYHO.
[IpennonaraeTcst Tak)ke HaJIM4YKME HABBIKOB M OTMbBITA PEICHUs 3a1ad. YToObl
NOOUTHCS TAKMX HABBIKOB HY)KHO Ha4yaTh C PEHICHHs MPOCTHIX 3a1a4 U TOCTe-
JIOBATEJIbHO MEPEXOJUTh K PEIICHUI0 00jee CIOXKHBIX. TOYHO TakKe HYXKHO
paccMaTpuBaTh Pa3TUYHbIE METOMBI PELICHHS U JIJIsl UX YCIEUIHOTO YCBOCHHUS
pemnrate MHOTO 3a1a4. KaxKp1ii MeTO MPUMEHSIETCS JJISI ONTPEIeTICHHON TPYIIITHI
3aa4. YeM Oouibliie METO/IOB BbI Oy/1€T€ MPUMEHSTh, TeM OO0JIbIIIE TOTYYUTE Ha-
BBIKOB pEILICHUs 3a/1a4.

Hwxe MBI ocTaHOBMMCSI Ha HEKOTOPBIX HanOoJiee BaXKHBIX METO/ax perie-
HUSI TEOMETPUYECKUX 3a/1a4. MeTO bl petieHus 3a/1a4 10 CTPYKTYpE ACISATCS Ha
CHUHTETHUYECKUH, aHATUTHUECKUH, T0Ka3aTeIbCTBA OT MPOTUBHOTO U JIpyTHe. A
0 MPUMEHEHUIO armapara MaTeMaTHKU JENIATCS Ha METOIbI: alreOpandecKuii,
BEKTOPHBIN, KOOPAWHATHBIN, BBIYUCICHUS TUIOMIA/ICH, TOI00Ms, TeoMeTpuYe-
CKOT0 MPeoOpa3oBaHMUsL.

\ %



Cunmemuyeckuii memoo: UCTIONb3ys AAHbIE YCIOBHS 3a/1a4 CTPOAT LETOUKY
JIOTHYECKUX paccyxaeHuil. [{enouky npogomkaroT 10 TeX Mop, oKa €€ MOCIIeTHEe
3BEHO HE COBMAJIET C TPEOOBAHUEM 3a/1auH. @ B K, C

Ilpumep 1. buccekTpuca npsMOYyTroJIbHUKA Jie- 1
JIUT €ro CTOPOHY Ha OTPE3KH JUIMHOW 7 cM U 9 cM

(puc. 1). Haitnure nepuMeTp NpsMOYTOIbHHKA. )
A D

Pewenue. ITycte ABCD — npsIMOYTONBHUK, AK —
6uccekrpuca, K € BC, BK =7 cm, KC=9 cm (miu BK =9 cm, KC =7 cm).

1. Tak kak BC || AD u AK cekymmasi, TO 21 =22 (1)
KaK BHyTPEHHHE HAaKPECT JICKAIHE YIIIbL.

2. AK — buccekrpuca: 22 =13. 2)

3. U3 (1) u (2) cnenyet, 4To 21 =213.

4. Torna TpeyronbHUK ABK pBHOOEIPEHHBIN U AB = BK. 3)

5. Vcrionb3ys 3T0, B K&KIOM CIy4yae BBHIIOIHUM CIEAYIOLINE BHIYUCICHUSA:

1- cnywait. AB=BK=7cm, P=2(AB +BC) =2 (7+16) = 46 (cm).

2- cnyvait. AB=BK =9 cm, P=2(4AB +BC) =2 (9+16) = 50 (cm). U

Ota 3a7aya BXOIUT B YMCJIO OMOPHBIX 3a/1a4, TaK KaK MHOTHE 3aJlauH CO-
CTaBJISIFOT HA OCHOBAHWUHU aHAJIOTMYHOI uien. buccekTpucsl napanienorpaMma u
Tpanenuu OTCEKAIT OT IUIOCKOCTH 3TUX (DUTYP paBHOOEIPEHHBIE TPEYTOIbHUKH.
O Takux BaxHBIX (pakTax HY>KHO IOMHUTH Bcerga. OHU OueHb OMOTaloT MpU
pElIeHUH IPYTUX 3a]1ay.

Ananumuueckuii Memoo 3aKIIOYACTCS B TOM, YTO, UCXOAS U3 TPeOOBaHUS
(BBIBOA) yTBEpPkKACHUS (TCOPEMBI WJIM 33/1a4H) U OMHUPAsICh HA U3BECTHOE yT-
BEPIXK/ICHUE, CTPOUTCS LIETIOYKA IOTHUECKUX PACCYKICHUMN, KOTOpasi TOKa3bIBAET,

YTO TpeOOBaHUE SIBISETCS CICACTBUEM YCIOBHUS.
Ilpumep 2. Jlokaxute, 9TO CEPEIUHBI CTOPOH JIOOOT0 YETHIPEXYTOIbHUKA
SIBIISTFOTCS BEPIIMHAMH TTapajuieIorpaMma.
Joxkazamenvcmeo. Ilycte ABCD — uetbipexyronbHuk (puc. 2), AK = KB,
BL=LC, CQ= 0D, AP = PD. Ilposeaem nuaronaiu AC u BD 4eTbIpexyroJib-

HHKA. @ B
K A

1. KL cpennsisa nunust AABC: KL || AC(1);
2. PQ cpennsis munns AADC: AC || PO (2);

3. U3 (1) u (2) cenyer: KL || PO3);
4. AHaJIOTUYHO: KP || LO (4); 4 ¢
5. U3 (3) u (4) umeem: KLQP — mapanneno-

rpamm. D



PaccmoTpeHHbIe BbIIIe CHHTETHUYECKUN U aHATUTHYECKUN METOJBI TaKKe
Ha3bIBAIOTCS HpAMbIMU Memooamu. [Tpu perieHnn 3a1a4 IpsSMbIMU CIIOCOOaMu
CHauaJia aHaIM3upyeTcs ycoBue 3aaa4n. [1o pesynpraTam aHanusa BeIOUpaeTcs
METO/I, TTOCJI€ 3TOTO CTPOUTCS U pazOupaeTcst MoJeb (UepTeX) 3a/1a4u B BUC
pucyHka. B TakoMm pycie Beaercs oOcykIeHHE U ePeXo OT YCIOBUS 3aa4u
K €€ PElICHUIO.

EcTb 1 00patHbIil MeToA perienus 3a1a4u. C HUM Mbl YacTO CTAJIKUBAJIHCh.
HassiBaercs sTon meton "memodom ookazamenvcmea om npomuenozo"’ . Ilpu-
BEJIeM aJTOPUTM HCIIOIB30BaHUSI TOTO METOIA.

Aneopumm npumenenus memooa 00Ka3aAmMenNbCmea om NPoOmuUEHO2O.

Teopema (mpsimoe Ecnu umeem mecmo A, mo umeem mecmo B.
yTBep:KIeHue) (A u B — nekomopoe ymeepiicoenue)
/Jlokazamenvcmeo:

Ilpeononoxcum [Ipennonoxum yTBepkIeHue, 0OpaTHOE TOMY, KOTOpOE IMpH-
obpammnoe: BEJICHO B TEOPEME, T.€., UTO YCJIOBHS TEOPEMbI BHIITOJIHEHbI, HO

CJICACTBUA HC UMCCT MECTa:
Ecnu umeem mecmo A, mo B ne umeem mecmo.

Ilposeoem pac- [IpoBenem norudeckue paccykJIeHHs, OCHOBAaHHbIE Ha YK€

cyscoenun: JIOKa3aHHBIX TeOpeMax WM MPUHSITHIX aKCHOMaX.

Ipuxooum k [Ipuxoaum K yTBEpKIEHHIO, TPOTHBOpPEUAILEMY YKe JT0Ka3aHHON

npomueopequro: | TEOpeMe Wi MPUHATON aKCHOME.

/[enaem 6v1600: 3Ha4UT, Hallle IPEANOIMKEHNE HEBEPHOE, T.€. JaHHAasi TeopeMa
BEpHA.

Teopema ooxazana

Ilpumep 3. Eciin kaxnaas U3 JByX NPSMBIX NapajulelibHA TPEThEU, TO OHU
MapaiyIeIbHBI MEXTy COOOM.

[TycTb 3aaHHbI IpsIMBIE @ U b, U TyCTh KaXkJ1asi U3 HUX MapajieiabHa TPeTben
npsAMoi ¢. JlokakeM TeopemMy METOIOM JI0Ka3a- @ a

TEJILCTBA OT IPOTUBHOIO. > 4
Joxazamenvcmeo. 11pe10n0xuM MPOTUBHOE: b
[lycTp kaxaas U3 NpsAMbBIX a U b mapajienabHa c

TPETHEN NPSIMOM ¢, HO CAMU NIPSIMBIE HE MTapaJI-
JIeNbHBI APYT JPYTY, TO €CTh OHU MEPECEKAIOTCS B HEKOTOPO Touke A (puc. 3).
Torna uepe3 Touky 4 MpsSAMO¥H ¢ POXOAAT JABE MPSIMbIE a U b, MapaieIbHbIC ei.
DTO NPOTUBOPEUUT aKCHOME MapaieabHOCTH. Clie10BaTeNbHO, TPEANOI0KEHNE
OBLJIO HEBEPHBIM. 3HAUUT, €CIM Kaxkaas U3 ABYX NPSIMbBIX a U b mapasenbHa
TPEThel MPSMO ¢, TO 3TU MPSIMbIC apaIIeIbHBI MEX Ty coboi.

(i)



BrlmienprBeieHHBII METO/I OCHOBAH Ha CIIEAYIONIEM JIOTHUECKOM 3aKOHE: U3
JIBYX MPOTUBOPEYAIUX APYT APYTY YTBEPKIECHUH TOJIHKO OHO BEPHO, a IPYTOe
JI0KHO, TPETHETO HE JaHO.

Tenepb paccCMOTPHUM JIpYTHE METOBI PEIICHUS TEOMETPHUUECKUX 3a7ad.

Anzeopauueckuii memoo

[Ipu permeHnn reoMeTpUYECKUX 3a/1a4 alNreOpandecKuM METOJIOM IIeNIeCco-
00pa3HO MOJIB30BATHCS CIEAYIOLINM AT OPUTMOM:

1) mpoaHaIM3UPOBATH COJIEPIKAHKE 3a/1a4H U IIOCTPOUTH MOJIENb €T0 YEPTEKa;

2) 0003HaYUTh HEU3BECTHHIE OYKBAMU,

3) 1o yCJIOBHIO 33/1a4¥ COCTABUTh YPAaBHEHUE WM CUCTEMY YpPaBHEHUI;

4) pemnTh COCTaBJICHHbIC YPaBHEHUS WU CUCTEMBI YPaBHEHHUIA;

5) mpoaHanM3MUPOBATH MOJYUYEHHOE PEIICHHE;

6) HamucaTh OTBET.

Ilpumep 4. llepumeTp npsIMOYTOJIBHOTO TpEyroibHUKA paBeH 36 cM. OTHO-
IIeHUE TUTIOTEHY3HI K KaTeTy paBHO 5 : 3. Haliaute CTOPOHBI TPEYroNbHUKA.

Ilycte 3aman AABC, tne £C=90° P=36cm, AB: AC=5:3.

Pewenue. O603Ha9MM K03 HUIUESHT TPOMOPIIMOHAIIBHOCTH OyKBOH X.

Torna AB = 5k, AC =3k.

ITo Teopeme ITudaropa: AB*=AC* + BC? wm 25K*=9K*+BC>.

Otxyna, BC = \25k* — 9k = 4k;

Ilo ycnoButo 3amaun: P =36 cm, P=A4B + AC + BC.
CnenoBarenbHo, Sk + 3k +4k=36. Otkyna, k=3,

Torma, AB=5k=15(cMm), AC=3k=9 (cMm), BC=4k=12 (cm).
Omeem: 15 cm, 9 cm, 12 cm.

Memoo nnowaoeii

[Ipu pemeHnn HEKOTOPBHIX TEOMETPUUECKHUX 3a7ad MPUMEHEHHE (HOPMYIT
BBIYHMCJICHUS TIJIOMA/IeH OBICTPO MPUBOIUT K OXKUIAEMOMY pe3yibrary. B atom
ciydae TpeOyeMbIe B 3a71a4€ HEM3BECTHBIC HAXOAT U3 YPaBHEHUS, TOTyUYEHHOTO
B pe3yJIbTaTe ypaBHUBAHUS IUIONIA/IeH BCIIOMOraTeNibHbIX (huryp. B aTom ciiydae
TpeOyeMble B 3a7jaue HEM3BECTHRIE HAXOAT U3 YPAaBHEHNUS, TOTyUYEHHOTO B pe-
3yAbTaTe ypaBHUBAHUS IUIOIIAJIEH BcriomorarenbHbIX ¢uryp. [IpogemoncTpupyem
3TO HA CIEAYIOUIEM IIPUMEDPE.

Ilpumep 5. Croponsl Tpeyroiapauka 13 cMm, 14 cm u 15 cm. Haiinure BoicoTy,
KOTOpasi OMyILEHA Ha CTOPOHY, paBHYIO 14 cm.

Pewenue. Ilycts 3a1an TpeyronbHuk AABC, tne a < b, b <c, 1.e.a=13 cm,
b=1l4dcm, c=15cmuh , — MCKOMasl BBICOTA.



o dhopmye Tepona: S , =\p (p-a) (p-b) (p—) =\21-8-7-6=3-7-4 =84 (cr”).

ITo npyroii popmyie umeem: S, =75 bh,

Torna, % b 'hb = 84. Ortxkyna, hb = % =12 (cm). Omeem: 12 em. U

Bexmopnutit memoo

[Tpu perieHnn reoMeTpUUECKHX 3a/1a4 BEKTOPHBIM METOIOM 11eJIeco00pa3Ho
MOJIb30BAThCS CIICAYIOIIUM aJITOPUTMOM:

1) mepeBecTu 3aa4y Ha S3bIK BEKTOPOB, TO €CTh PACCMOTPETh HEKOTOPHIE
BEJTMYMHBI (OTPE3KH), 3a/laHHbIC B 33/lau€ KaK BEKTOPbI, COCTABUTh BEKTOPHOE
PaBEHCTBO;

2) UCTIOJIB3YSl CBOMCTBA IEHCTBUI Ha/l BEKTOPaMH IPeoOpa3oBaTh BEKTOPHBIC
paBeHCTBA M HAWTH HEU3BECTHOE;

3) BEpHYTh C BEKTOPHOTO SI3bIKa HA TEOMETPUUCCKHIA;

4) 3anucaTh OTBET.

MeToz BEKTOPOB UCIOIB3YETCS IPH PEIICHUH 3314, B KOTOPBIX TpeOyeTcs:

a) 10Ka3aTh MapajIeIbHOCTh MPSIMBIX (OTPE3KOB);

0) MOACIUTh OTPE3KHU B 3aJIaHHOM OTHOIICHUU;

B) MOKAa3aTh, YTO TPU TOUKH JIeXKAT HA OIHOU MPSIMON;

I') IOKa3aTh, YTO YETHIPEXYTOJbHUK SBJISETCS MapajieorpaMMoM (poMOoM,
Tparenuei, KBaapaTom, MpsIMOYTOJIbHUKOM).

Ilpumep 6. JIokaxxuTe, 4TO CEPEIUHBI CTOPOH BBIITYKJIOTO Y€THIPEXyTOJIbHUKA
SIBJISIFOTCSI BEPITMHAMH ITapajijieiorpaMmma.

I[Iycts ABCD 3aganublii yeTblpexyroibHuk, rane AK = KB, BL = LC,
CQO= 0D, AP =PD (puc. 4).

Hoxaszamenvcmeo. 1. 3aMEHUB OTPE3KH COOTBETCTBYIOIIUMHU BEKTOPaMU AB,

AC, BC, DC, AD, KL, PQ, BL, KB, 3anuiieM 3a1auy BEKTOPHBIM S3bIKOM;
2. Vicrionb3yeM JUIst CIIOXKCHHSI BEKTOPOB IIPABUIIOM TPEYTOJIbHIUKA:
AB+BC=AC, KB+ BL=KL;

G- 5 4B nBL=
nonyqaeM KL=KB + BL= 5 AB
1 (AB+BC) =+ _c
AHanorI/ItIHo, PO = 7 AC.
3. KL=PQ, T0 ecTb 3TH BEKTOPbI OJJMHAKOBO HAIIPABJICHBI U UX JJIMHBI PaB-

Hbl. Clie10BaTeNbHO, 10 MPU3HAKY NapajljieorpaMmmMa 4eTblpexyrojibHuk KLQOP
SIBJISIETCS Mmapasuiesnorpammom.

3Has, uto KB =

A
+

B

+ 19—

L =
2B



Memoo koopounam

[Tpu pemeHny reoMeTpUIECKUX 3a7a4 METOIOM KOOPJIUHAT IIeJIeCO00pa3HO
MOJIb30BAThCS CIICTYIONIUM aJITOPUTMOM:

1) mpoaHanu3upoBaTh CoEpKAHUE 3a]Ia4M U 3aKUCaTh FTEOMETPUUECKYIO 3a-
Jlaqy Ha sI3bIKe KOOPIMHAT;

2) npeoOpa3oBaTh BhIPAKEHUE U BBIYUCIUTH €TI0 3HAUCHHUE,

3) mepeBecTH pe3yibTaT Ha TEOMETPUUYSCKUH S3BIK M 3aITUCATh OTBET.

MeTo10M KOOpAMHAT Yallle BCEro PElatoT CIEAYONIUE 3a1a4u: a) Ha HAX0X-
JIEHE TEOMETPUUECKUX MECT TOUCK; 0) Ha JOKA3aTEIhLCTBO 3aBUCUMOCTH MEXKTY
JTUHEHHBIMU DJIEMEHTAMHU TE€OMETPUUICCKUX PUTYP.

[Ipu pemeHnu 3ama4 METOIOM KOOPAMHAT BaXKHO PAIlMOHAJILHO BHIOPATH
cUCTeMy KoopauHar. JlanHyto Gurypy ciaemyer pa3sMecTUTh OTHOCUTEIBHO OCEH
KOOPJIMHAT TAKUM 00pa3oM, YTOOBI KaK MOYKHO OOJIbIIIE KOOPIMHAT HY>KHBIX TOUEK
PaBHSUIMCH HYJIIO WM OJHOMY U TOMY YHCIY.

3adaua 7. Jlokaxxute, 4TO Napalljienao- VA
rpamMM, AUaroHaJIN KOTOPOTO PABHBI, ABISETCS @
PSIMOYTOJIbHUKOM.

Jlokazamenvcmeo. Beibepem cuctemy Koop-
JIMHAT TaK, 9TOOBI BEPIITMHBI ITapalIeIIorpaMmMa
MMEJU CJIeIyIole KOOpAHAThI (puc. 5):

A(0;0), B(b;c), C(atb;c), D(a;0), tmea>0,b>0,c>0.

Bripaszum paccrosinus mexay Toukamu A, B, C, D depe3 ux KOOpJAUHAThI:

AC=Aa+b—-072 +(c—-0> BD=\(a—b)*+0—c).

Tne V(a + b —0)* + (c - 0)> =V(a - b)* +(0 - ¢)?

wi (a +b—0) + (c— 0 =(@-b)? +0-c)*>.  Ortcroma, 4ab=0.

Ho a > 0, torna b =0. D10, B CBOIO 0Yepelb, O3HAYACT, 4TO Touka B (b; ¢)
nexut Ha ocu Oy. [loatomy ABAD npsiMOYyTOJbHBIN.

Ortcrona cienyer, uto napasuienorpamm A BCD siBnsiercs mpsiMoyroiibHIKoM.

A(0;0)

Memoo zeomempuueckux npeodpazoeanuii: METO] IOBOPOTA, METOJ] CUM-
METpPUH, METO/ NapajuIeIbHOTO MepeHoca U Meton romoretud. [lpu pemenun
3aa4 METOJIOM I€OMETPUYECKUX MPeoOpa3oBaHMii HApsAy C JAHHBIMH FeoMe-
TPUYECKUMH (PUTYypaMU paccMaTpUBAOTCS U GUTYPHI, HOITyUYEHHBIE B PE3yJIbTaTe
onpeaeeHHoro npeodpazoBanus. OnpenenstoTcs CBOMCTBAa HOBBIX QUTYp U
MIEPEHOCATCS Ha TAaHHYIO (GUTYpY. 3aTeM BEIOUpAETCs CIIOCO0 pemeHus 3a1a4H.

Bce mpuBeneHHbIE BBIIIE METOBI, TAC HCIOIB3yeTCs OOIbIIEe CBONCTB Te0-
METpUYECKUX (UTYp, HA3bIBAIOTCS TEOMETPUUECKUMHU METOJaMH.



Baoicnoe nanomunanue!

Mamepuan, npusedennvlii 8 daHHOM pazoeie, HeobX00UM Ol NOBMOPEHUSL
niaanumempuu. 3a0ay 0t NOBMOpeHUst 04elb MH020. Bo3modicho He nonyuumcs
paccmompems 6ce 6 kaacce. Hezagucumo om smoeo, cosemyem 6am pewams
UX CamoCmosimensvHo.

Bonpocwvi k meme

1. Ymo 6vl nonumaeme noo mamemamuieckou 3aoayet?

2. Kaxue 6uowl ceomempuueckux 3adau vl 3uaeme?

3. Kaxue memoovl peuteHus 3a0a4 6vl 3Haeme?

4. Pacckadxcume o cuHmemu4eckom U aHanumudeckom Memooax peuleHus
2eoMempu4ecKux 3a0au.

5. Umo 6vi 3Haeme o0 npsaMom u 00pamMHOM Memooax peuteHus 3a0ay?

6. B uem 3axnouaemcs memoo 0oKazamenbcmea om npomueHo2o?

7. Obvacnume aneopumm peueHus: 2eoMempudeckux 3a0a4 aHatumuyecKkum
MemoOoM.

8. ObvsacHume ancopumm peuienusi 2eoMempudeckux 3a0ay eKmopHuIM
MemoOoM.

9. Kakue 3a0auu 00bluHo pewiarom 6eKmopHbiM Memooom?

10. Obvsacnume aneopumm pewieHus 2eomempudeckux 3a0ay Memooom Ko-
opouHam.

11. Kakxue 3a0auu obwbiuHo peutarom memooom Koopounam?

12. Obwsacnume memoo ceomempuueckux npeoopazo8anuil.

3 . MIPAKTUYECKUE YIIPA)KHEHUS U ITIPUJIOKEHUA

1.1. Ilpu nepeceuennn AByX MpsIMbIX 00pa30BaHbl YeThbipe yria (puc. 1).
HaiinuTte cooTBeTCTBHE MEX Y KaXIbIM ycl0BUEM (4 — E) 1 BBIBOJOM, Clie-

nyrormmm u3 Hero (1 —5) : 1
A) 21 =123; 1) £3 =24 =90°; 3
B) 22+ 23 =180° | 2)41=242=24=90° C
C) 21 =212 =90° 3) £1 u £4 — cMeXHBIE, 5
D) £2 +2£4=260° | 4) £1 u £3 — ocTpsIe, 7

E) £3 =90°. 5) £ 2 u £4 — BepTUKAJIbHBIE.
1.2. Hmwxe nmpuBeeHsb! IpajyCcHbIe 3HaU€HUsI HEKOTOpbIX yriioB (1-7). Ompene-

JUTE, KaKue Mapbl ATUX YIVIOB MOT'YT ObITh CMEKHBIMH.

1) 18°; 2) 72°; 3) 128°; 4)62°;, 5)28°; 6)108°;, 7)38°.



A)1n2; B)2ue; O)3u4; D)1u7, E)2us.
1.3. Haiigute BepHOe yTBepkaeHue. eciim £1 = £7 (cm. puc 2).

A)a || b; B)a | b; C) a u b He nIepeceKaTCs;
1.4. Ecru na pucynke 3 CD || 4B, 21 =22 u £2=72°,10 £3 =7
A) 72°; B) 144°; C) 108°; D) 36°; E) 124°.

1.5. Haiiaure yron mexxay 6uccekTpucoil 1 60koBOi CTOPOHO paBHOOEIPEHHOTO
TPEYTOJIbHHUKA, €CJI OTHOILICHUE YIJIOB B TPEYTOJIbHUKE paBHO 3 : 4 : 3.
A) 18°; B) 36°; C) 72°; D) 60°; E) 30°.

> /9 ; £ @
7683/4 C/3/\\DZ W

1.6. Haiinure rpagycHyto Mepy BHelHero yrma KMN tpeyronbHuka KMZ, uszo-
OpaXeHHOTO Ha pUCYHKE 4.

A) 135°; B) 108°; C) 45°; D) 125°; E)117°.
1.7. Onpenenute BepHbIe paBeHCTBA (puUc. 5).

A) AABO = AOCD; B) BA=CD; C) AABO = ACOD;

D) £AOB = £DOC; E) £BAO = £DCO; F) £BAO = £CDO.

1.8. Haiigure yrbl Tpeyronsauka BOC, n1300pakeHHOTO Ha PUCYHKE 6.

®s c ® % Q)

489
) A % B
A D
A) 48°, 48°; 84°; B) 24°, 132°, 24°; C)132°, 48°, 48°;
E)42°,90°,48°; D)48°,32°, 20°.

1.9. Jlanbl TpH nonapHO KacaroUIMecs OKPYXKHOCTHU € paanycamu 6 cM, 7 cM U
8 CM, LIEHTPBI KOTOPBIX SBIISAIOTCS BEPIIMHAMM TPEYTOJIbHUKA (PHC. 7).
Haigure nepumeTp 3TOro TpeyrojabpHUKA.
A) 28 cm; B) 29 cm; C) 27 cwm; D) 42 cwm; E)21 cm.
1.10. Cropona kBagpara papHa 20?2 . Haiinure paanyc okpyKHOCTH, BIUCAHHOI
B ATOT KBaJpar.
A) 20; B) 10\2 ; C) 10; D) 5V2 ; E)5.

1.11. OgHO U3 OCHOBaHUM Tparely Ha 8§ CM JUTMHEE IPYTOro, a CPEHsIS TUHUS



paBHa 10 cm. Haiinute MeHbIllee OCHOBaHUE Tpareiuu.

A) 2 cwm; B) 4 cwm; C) 6 cm; D) 8 cm; E) 10 cm.
1.12. Haiinure tutomane pomoOa, TuaroHanad KOTOporo paBHbl 10 M u 36 M.

A) 90 m%; B) 92 m%; C)180m% D) 184w’  E)36m%
1.13. Haiinure yron Mexay OpsMbIMU @ U b Ha pUCYHKE &, €CJIH MPSIMbIE M U 1

rapaJijieabHBbL. ¢

A) 50°; B) 80°; C) 100°; D) 65°; E) 115°.
1.14. Haiiqure momaip TPEyrojJbHUKA HA pUCYHKE 9.

A) 6; B)9; O)12; D) 24; E) 30.

1.15. Ilo pucynky 10 nHaiinure cropony BC TpeyroinbHuka ABC, BIUCAHHOTO B
OKPYKHOCTb pajuyca R.

A)R; B)R\2 /2; C)R\2 ; D)R\3 ; E) R\3 /2.
1.16. Haiinure yMHY OKPY>KHOCTH, CTATUBAIOIICH KPYT, C IJIOMIA/IbI0 91t CMZ.
A) 31 cm; B) 91t c™m; O) 12nt cm; D) 181 cm; E) 6w cm

1.17. Haiinure miomaip Kpyra, BHMUCAHHOTO B KBaIpaT CO CTOPOHOHU 6 cM.

® (19 B
m\ /65 y

L > Y AL
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A)9n om; B) 144n om; C) 36m oM D) 72n oM E) 18n om’.
1.18. Paguyc OoKkpy>XKHOCTH, BOMCAHHOM B KBajpaT, paBeH 5 cMm. Haiigure nua-

roHaJib KBaJpara.

A5\ 2;  B)Y5\2; C)5\2 /4;  D)10\2 ;  E)20\3.
1.19. HaiiguTe yuciao CTOPOH MPaBUIBHOTO MHOTOYTOJIbHUKA, €CJIM CyMMa €ro

BHYTPEHHHUX YIIOB paBHa 1600°.

A) 12; B) 14; C) 16; D) 18; E) 20.
1.20. Haiinure nepumetp pomba, AuaroHaan KOToporo paBHel 24 cMm u 18 cm.
A)120cm;  B) 60 cm; () 84 cwm; D) 108 cm;  E) 144 cwm.

1.21. OHa U3 CTOPOH MapasieaorpaMma, IepuMeTp KOToporo paBeH 48 am, Ha
8 mM nnuHee apyrou. Hailgure MeHbITy0 CTOPOHY MapaiesiorpaMmma.

A) 8 mm; B) 16 nm; C) 6 nm; D) 12 nwm; E) 10 am.
1.22. Ha pucynke 11 BHe paBHOOenpeHHOTO TpeyronbHuKa ABC mOCTpOouIn



1Ba paBHbIX BHEIHUX yriia ABM u CBK. CTOpOHBI 3TUX YIJIOB IIEPECEKAIOT
npsimyto AC B Toukax M n K coOTBETCTBEHHO. JlOKa)kKUTEe pPaBEHCTBO TpEy-
ronbHUKOB MBC u KBA.

1.23. Onpenenure B3auMHOE pacnoiokeHue npsMeix 4B u CD, n300pa>keHHBIX
Ha pucyHke 12. O0ocHyiiTe CBOI OTBET.

1.24. B tpeyronsnuk ABC Ha pucyHke 13 Bnrcana oKpyKHOCTb. TOUKH KacaHUs
OKpY>XHOCTU N U Z IeNsT CTOpOHbI TpeyroiabHuka AB u AC Ha 0Tpe3Ku, pa3-
HOCTH KOTOPBIX PaBHbI 3 CM U 4 ¢M COOTBETCTBEHHO (AN > NB, AZ > Z().
Haiinnre cTOpOHBI TPEYTOJIBHUKA, €CIIU €r0 IEPUMETP paBeH 28 CM.

1.25. Bokpyr paBHOCTOPOHHETO TPEYrOJIbHUKA ONKMCaHa OKPYKHOCTh paanyca
33 . Haiiaure paauyc BOMCAHHON OKPY’KHOCTH.

1.26. Bokpyr paBHOOeApEHHOM Tpaneuuu, yroji mpu 0CHOBaHUM KOTopoit 30°,
ONMCaHa OKPYKHOCTb. Hailiure cpeHIo JUHUIO Tpaneuuu, €CIu €€ BbICO-
Ta paBHA 7 CM.

1.27. Bokpyr OKpyKHOCTH ONHUCaHa paBHOOEApPEHHAs Tpareuus C yIjioM IMpu
ocHoBanuu 150°. Haiinnure BBICOTY Tparennu, €Ciiv €€ CpeiHss JINHNS paBHA
16\3 .

1.28. Haiinure 60K0BY10 CTOPOHY paBHOOEIPEHHOI'O TPEYTOJIbHUKA C OCHOBAHUEM
16 cM U BBICOTOI, ONYILIEHHOW HAa 3TO OCHOBaHuUeE, 15 cm.

1.29. Beicotra AO tpeyronbHuka ABC nenut ero ctopony BC Ha otpe3ku BO
OC. Haiiute ctopony OC, ecu AB = 10\2 cm, AC=26 cm u B = 45°.
1.30. Cropona pom6a paBHa 10 cm, a omHa u3 quaronaneii 12 cm. Haitnure pamgiyc

BIIMCAHHOMN B pOMO OKPYHOCTH.

1.31. Yepe3 TOUKY, pACTIONOKEHHYIO HA PACCTOSIHUM 12 CM OT HEHTpa OKPYKHOCTH

¢ paguycom 15 cm, npoBeneHa xopaa. Halinure ninuHy Xopasl.

®
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IF'EOMETPUYECKHUE ®UT'YPHI B ITPOCTPAHCTBE.
4 MHOI'OI'PAHHUKHA

W3BecTHO, 4TO GUTYpHI 1EIATCS Ha TUNIOCKHE U TPOCTPAHCTBEHHBIE, B 3aBUCHU-
MOCTH OT TOT'0, PacroioKeHa (pUrypa ToJIbKO Ha TNTOCKOCTH WIIN B IPOCTPAHCTBE.
J1o cux 1mop Mbl Ha ypOKax reOMETPUH, B OCHOBHOM, N3y4aJld CBOMCTBA IJIOCKUX
¢uryp. B konme 9 kimacca Mbl pacCMOTpPEIN CBOMCTBA HEKOTOPBIX MPOCTPAH-
CTBEHHBIX (UTYp: MPU3MBI, TUPAMUIbI, HIWIMHpPA, KOHyca U mapa (puc.l). B
IUITAHUMETPUH U3y4aloT CBOICTBA IIOCKUX (DUTYD, a B Crmepeomempui — CBONCTBA
nmpocTpaHCTBeHHBIX (uryp. CtepeomeTpus (0T rpedeckoro "stereos" — "mpo-

=non

cTpaHCTBEHHBIN", "metreo" — "usmepsto").



[IpenmeTsl, n300pakeHHBIE HA PUCYHKE 2, KaK CUMBOJIBI IPOCTPAHCTBEHHBIX
TEJ, JAI0T MpEICTaBICHNE O HUX. Bce mpeMeThl OKpy KaroIero Hac MUpa UMEIOT
TpH U3MEpPEHUs, X Popma Mmoxoxa Ha KaKyr-HHOYIb TeOMETPUIECKYIO PHUTrypy.
Brl mo3nakoMunuch ¢ Takumu (urypamu B KoHie 9 kiacca. Tenepb HaunmHaeM
CUCTEMHOE HM3yueHHue Kypca crepeoMmeTpuu. CHayalla BKpaTlie HAlOMHUM
HEKOTOpbIEe CBe/leHUsI 00 AIIEMEHTaX MPOCTPAHCTBEHHBIX (DUTYP.

Mnoeoepannux — 3TO MPOCTPAHCTBEHHOE TEJIO, gepuwiuHa
OrpaHUYEHHOE MIOCKUMU MHOTOYTOJIbHUKAMH. @ S
[Inockue MHOTOYTOJBHUKU HA3bIBAIOT 2paHAMU & @S
MHO202PAHHUKA, UX BEPUIUHBI — 8ePUIUHAMU MHO2O0- Q g K
2PAaHHUKA, a CTOPOHBI — pebpamu MHO202PAaHHUKA. g

S

OTpe3ok, COeANHSIONUN 1Be BEpUIMHBI, HE MPHU-
Ha/JIeXKAIIUe OAHOW TPaHH, HA3bIBAIOT OUACOHANbIO
MHo2oepanHuka (puc. 3).

['panuily MHOrOrpaHHHKa Ha3bIBAIOT €TO 108EPX- @
Hocmblo. MHOTOTPAHHUK JEIUT MPOCTPAHCTBO HA
nBe yactu. OfHy U3 HUX, OECKOHEUHYI0, Ha3bIBAIOT
gHeuHel 0biacmsio, a OTPAHUYECHHYIO YacTh GH)-
mpenHeli 001acmvlo MHO20CPAHHUKA.

Ecnu MHOTOrpaHHUK PacloyiokKeH MO OAHY CTO-
POHY OT IUIOCKOCTH, IPOXOALIeH uepes 1to0yIo ero rpaHb, TO MHOTOIPaHHHUK
HA3BIBAIOT 8bINYKIbIM MHO202paHHukom. Hampumep, KyO — BBIMYKIIbIII MHOTO-
rpanHuk. Ha pucynke 4 n300paxeH MHOTOTPaHHUK, HE SBJISIOIIUICS BBITYKIIBIM.
[Toz:xe Mbl OyzieM u3yyaTh IPOCTEHIIIIE MHOTOTPAHHUKH: TPU3MBI M TUPAMMU/IBI.

MHororpaHHUK, IB€ TpaH! KOTOPOTO, SIBIISIOTCS PAaBHBIMU MHOTOYTOJIbHIKA-
MH, a OCTaJbHbIE — NapajlieJorpaMMaMHt, Ha3bIBAIOT npusmoil (puc. 5). PaBHbie
I'PaHU Ha3bIBAIOT OCHOBAHUAMU, & TAPAIIIEIIOT PAMMBI OOKO8bIMU 2PAHAMU MHOTO-
rpaHHuka (puc. 6).

[To yncity cTOpOH B OCHOBAaHMH MHOTOTPAHHUKHU PA3NEIISIIOT HA 1mpe)y2oiibHble,
yemvlpexy201bHble U M.O. N-Y20NbHblE NPUSMBL.

Ha pucynke 5.a nzo0paxena tpeyronbHas npusma ABCA B,C, Ha pUCyHKe
5.6 — werbIpexyronbHas npusma MNLOM N L O,.

® 4.




Ecnu 60okoBast rpaHb IpU3MbI EPIICHIUKYIISIPHA OCHOBAHUIO, TO €€ Ha3bIBAIOT
NpAMOLU NPU3MOT, €CIN He MIePIeHIUKYISIPHA, TO HAKIOHHOU NPUSMOLL.

Ecnu ocHOBaHuUs TPSIMOiA TPU3MBI SIBIISTIOTCS MPABUIIBHBIMUA MHOTOYTOJBHH-
KaMHM, TO €ro Ha3bIBAIOT npasuivholl (puc. 8).

[Tpu3ma, ocHOBaHMEM KOTOPOH SIBJISIETCS IMapalIesIOrpaMM, Ha3bIBAIOT 1apali-
nenenunedom (puc. 9). [lapannenenunensl. Kak 1 IPU3Mbl, MOTYT OBITh IPSIMbI-
MU 1 HaKJIOHHBIMH. [IpsiMOii mapasuienenunesn ¢ mpsMOYyTOJIbHBIM OCHOBAaHHEM
Ha3BIBAIOT 1psMoyeoibHbim napaiieienunedom (puc. 10). SIcHO, 4To BCce rpaHu
MPSIMOYTOJIFHOTO TapaJienenunena OyayT mpsiMOyrobHUKaMH.

Tpu pebpa nmpsAMOYTONBHOTO MapauieeuIe[a, UCXOIAIINE U3 OJJHOU BEp-
IIMHBI, HA3BIBAIOT €TO U3MEePEeHUAMU.

[TpsiMOYTONBHBIN Mapaiienenumne/ ¢ paBHBIMA U3MEPEHUSIMHI Ha3bIBaeTCs
Kybom. SIcHO, 9TO TpaHsIMU KyOa SIBIISIOTCS PaBHBIC KBAIPATHI.

MHororpaHHuk, OJlHa U3 rpaHedl KOTOPOTO SIBISETCS MHOIOYI'OJIbBHUKOM, a
OCTaJIbHbIE — TPEYTOJIbHUKAMHU, HA3bIBAKOT nupamudol. MHOTOYroJIbHUK Ha-
3BIBAIOT OCHOBAHUEM, & TPEYTONbHUKU — OoKosbimu epansamu. Ha pucynke 12
n3zo0paxeHna nsatuyrosnbHas nupamuaa TABCDE. [latuyronsauk ABCDE — oc-
HOBaHue nupamubl, Tpeyroabauku ATB, BTC, CTD, DTE w ETA — ee 60KOBbIC
rpany, a T — ee BeplIMHA.



[1o uncny cTOpOH OCHOBAHUS PA3IUYAIOT MPeEY2oibHbLE, YembIPEX)20IbHble
U m.0. n-y2oivHvle NUPAMUODL.

Ha pucynke 13 nzo6paxeHna TpeyrojibHas, a Ha pucyHke 14 —4eTblpexyroib-
Has TUpaMHIa.

Ecan ocHoBaHueM nupaMujibl SBISIETCS MPABUIbHBIM MHOTOYTOJIbHUK, a
OTPE30K, COSAMHSIIONINI BEPIINHY MTUPAMHUJIBI C IIECHTPOM OCHOBAHUS, MTEPIICH-
JUKYJISIPEH J1I000# psIMOM, MTPOBEEHHON B MJIIOCKOCTU OCHOBAHMSI Ye€pe3 3TOT
LEHTP, TO €€ HAa3bIBAIOT NPABUILHOL NUPAMUOO.

BricoTy 60KOBOI rpaHH, OMYIIEHHYIO U3 BEPIIMHBI IPABUJIBHON MUpPAMHU-
IIbI, HA3BIBAIOT anogemoti. Ha pucynke 14 m3o0pakeHa mpaBHIIbHAS MTUPaAMUAA
APQRS. Otpe3ok AB siBnsiercst anodeMoit 3Toil nupaMubl.

Teopema 1.1. B npasunvnoii nupamude: a) 60Kkoevle 2panu; 06) 60Kosvle
peobpa; 8) anoghemut pasnvl medxicoy coboil.

Hoxazamenscmeo. 1lycte QA A,... A nipaBuIib-
Has nupamuja, a O eHTp ee ocHoBaHus (puc. 15).

a) Otpe3ku OA » 04 . OAn SIBJISIFOTCA pajiny-

caMu, OTHMCAHHOW B TMPaBHJIbHBIII MHOTOYTOJBHUK
OKpPY>KHOCTH, MTO3TOMY OHHU PaBHBI MEXIY COOOIA.
Tak kax B mpsAMOYTONBHBIX TpeyronbHukax QOA ,
QO0A, ..., QOA paBHBI 110 [IBa KATETa, TO OHU PABHBI
Mex1y coboi. Torma ux rumnoTeHys3bl Takxke OymyT
PaBHBIMU: QA1= QA2= ...=QAn.

0) Tak kak O0KoBbI€ peOpa NpaBuIIbHOM nupaMubl QA4 A,... A, paBHBI MEKITY
co00i1, To €€ OOKOBBIE T'PaHU SABJISAIOTCS PABHOOEIPEHHBIMU TPEYTOJbHUKAMU. A
B CHJIy TOTO, YTO OCHOBAHHMSI 3TUX TPEYTOJIHHHUKOB SIBJISIOTCS CTOPOHAMH TIpa-
BUJILHOTO MHOTOYTOJILHUKA, TO U OHU PaBHBI MEXIy COOOi.

CrnenoBarenbHO, OOKOBBIE TPAHU TUPAMU/IBI PABHBI IO TPEM CTOPOHAM.

B) Tak kak OOKOBBbIE I'PaHU MPABUILHOW MUPAMUIBI PaBHBI, TO anodemsl,
MPOBEJICHHBIC U3 BEPIIMHBI (J, TAKKE PaBHBI MEXAY COOOiA.

CrnenoBarenbHO, B IPAaBUIILHON THpaMuzie anodemMbl paBHBI MeXIy coOoit.

Teopema 1.2. Ilnowaoe 60K0601 nOGEPXHOCHU NPABUILHOU NUPAMUObL
PaséHa npou3eedeHuro noaynepumMempa OCHO6aAHUA HA ee anogemy.

Jlokazamenvcmeo. Ilycts QA A,... A npaBuibHas nupamuaa (puc. 15). Ilo-
a1 OOKOBOW MOBEPXHOCTHU MUPAMUIbI paBHA CyMMe ILIONIaiel ee OOKOBBIX
rpaHeil. A ee 60KOBBIE I'PaHU — 3TO paBHbIE MEXly COOOI paBHOOEPEHHBIE TPE-
YTOJIbHUKH. B cBOIO Ouepeib, BBICOTHI 3TUX TPEYTOJbHUKOB — 3TO TAK)KE PaBHBIE
MEXTy CO00i arogeMbi:

QE = QE = ..=QE.

(115)



Otctona S =S4, 04,754,04, T ..+ 5S4 04 =
_ 1 1 —
= 54,4, 08+ 5 4,47 QB+ ..+ 54,4, OF =

1
=5 QE (AA,+4A+..tA4A,)=p-a
7€ p — MOJyIIepUMETP OCHOBaHMS MUPAMUJIbI, a — anodema nupamuasl.

Bonpocwl k meme

Kaxue eeomempuueckue ueypor a) niockue, 6) npocmpancmeeHivie?
Kaxoe meno nazviearom muocoepannuxom? Onpedenume e2o 91eMeHNbl.
Kaxoe meno nazvieaiom npuzmotii? Onpedenume ee dnemMeHmbi.

Kaxue 6uovl npusv vl 3naeme?

Ccohopmynupyiime onpedenenie npsamoyeoibH020 Napaiieirenuneod.
Kaxoe meno nazvieaiom nupamudoii? Onpeoenume ee djemMeHmbvl
Kaxue 6uovl nupamuo 6vl snaeme?

Ccohopmynupytime ceoticmsea npaguibHOU NUPAMUObL.

5 TEJIA BPAIIEHUA: HUJINH/AP, KOHYC U IIAP

0N AR W~

Emte onuH BaxkHBIN KJIacc MPOCTPAHCTBEHHBIX (DUTYP — ITO TeJla BPAIICHHUS.
B Hero BXomAT HUIMHADP, KOHYC U HIap.

Teno, moxyyeHHOE MPHU BPALIEHUH MTPSIMOYTOJILHUKA BOKPYT OHON U3 CBOMX
CTOpOH, Ha3bIBaeTcA yununopom (puc. 16 — 18).

[Ipn TakoM BpallleHUH OAHA U3 CTOPOH MPSMOYTOJIbHUKA OCTAETCS HEro-

nBKHOU. Ee Ha3bIBatoT ocwro yununopa (puc. 17).

CropoHa, MPOTUBOIIONOKHASI OCH, HOBEPXHOCTb YUIUHOPA, & CAMY CTOPOHY
Ha3bIBAIOT 0Opazyoujell YyuruHopd.

Kaxxgas u3 octaBmmxcsi CTOPOH MPSMOYTOJIBHUKA TIPU 3TOM BpaIleHuH 00-
pa3yeT KpyroByto HOBEPXHOCTb. JTU KPYTU HAa3bIBAIOT OCHOBAHUAMU YUTUHOPA.

Teno, momy4eHHOE TP BpAIIEHUHU MPSMOYTOIBLHOTO TPEYTOJbHUKA BOKPYT
OTHOTO M3 KaTE€TOB, HAa3bIBAIOT KoHycom (puc. 19 —21). A 3TOT KareT ocwvio Konyca.

JlpyToii KaTeT mpsIMOYTOIBHOTO TPEYTOIbHIKA 00pa3yeT MK 3TOM BpaIICHIH
KpYT, Ha3bIBaeMbIl OCHOBaHUEM, TUTIOTEHY3a 00pa3yeT OOKO8YI0 NOBEPXHOCb
KOHyca, a caMy THUTIOTeHY3y Ha3bIBAIOT oOpasyrowyeli koHyca. Kpome Toro, He-



MOJBMKHYIO BEPIITNHY TPEYTOJIbHUKA HA3BIBAIOT geputuroll koHyca (puc. 20).

Teopema 1.3. Iliiomaas 00K0BOI MOBEPXHOCTH KOHYCA PaBHA NPOU3Be-
JI€HUIO TOJIOBHHBI UTHHBI OKPY>KHOCTH OCHOBAHHS HA ero 00pa3yomylo.

Jlokazamensvcmeo. [lycmv 3a0ansl paouyc ocHoéanus Kowyca r 1 odpasy-
tomas / (puc 22). PazBepHeM OOKOBYIO TOBEPXHOCTh KOHYCa Ha TUIOCKOCTb.
B pesynbrare noiayuum cextop Kpyra paauyca / (puc. 23). Haiinem neHTpanbHblii
YTOII (p ATOTO ceKkTopa (puc. 21). DTOT yromn onupaercs Ha AyTY CEKTOpa, PABHOTO
JUIMHE OKPYXHOCTH OCHOBAaHHUS — 277

W3BecTHO, 4TO, UIMHA OKPYXKHOCTH paauyca / paBHa 271t/ U OHA CTSATUBAET
LEHTpaJbHbIN yroia B 360°. B pe3ynbrare nojryd4um nporopiuo:

[EHTPAJIBHBIN YTOI B @°  — Jyra, paBHas 27r;

HEHTpaIbHbIN yroa B 360° — nyra, paBHast 2ml.
360" . 5 . 36071

P="p ™ /

Otkyna

Tenepp HaifeM mIomaab S cekTopa paauyca / ¢ IEHTPaTbHBIM YIJIOM (:
Rl oo mIZ 36077 g

3600 ©"= 3500 /

S =

Teno, mony4yeHHOE BpallleHUEM Kpyra BOKPYT CBOETO AHMAMETPA, HAa3bIBAIOT
wapom (puc. 24). I[IoBepxXHOCTh, TOJYYCHHYIO IIPU 3TOM BpallleHUH, HA3bIBAIOT
cgpepoii. Ha pucynkax 25 u 26 nzo0paxena cepa.



®opmybl TIIONIA1eH OOKOBOW M TIOTHOW MOBEPXHOCTEH TEJ BpaIlCHUS:

Huauuap
=2nrh

00K,

OCH. 00K,

=2nr’+ 2nrh

Konyc
S, =nrl
OK.
S =5 +85
non OCH. 0O0K.
= nri+nrl

S=4nr’

Ilpumep. Haiigute miomiaan 60KOBBIX MOBEPXHOCTEN CIIEAYIOLIUX TEL.

S =2nrh=23,14615=
=565,5 (cm?)

Bonpocwvi k meme

S=4nr’=4-3,14 - 8=
=804,2 (cm?)

1. Ilpusedume npumepol men 8pawjenusi.
2. Kakxoe meno nazviearom yununopom? Onpedenume e2o d1emMeHmul.
3. Kaxoe meno nazvisarom xonycom? Onpedenume e2o d1emMeHmol.
4. Kakoe meno naszwisarom wiapom? Onpeoenume e20o 371eMeHmbl..

S =nritnri=
= 3,14512+3,145°=
=267 (cm?).



6 TIPAKTUYECKHUE YIIPA’)KHEHUSA U TPUJIOKEHUSA

2.1. JToxaxxute, 4TO OOKOBBIE I'PAHU MIPSIMON PU3MBI — IPSIMOYTOJIbHUKH.

2.2. JIoKaXuTe, 9TO TUIONIAhb OOKOBOW MOBEPXHOCTH MPSMOW MPU3MEI paBHA
MPOM3BEJICHUIO TIEPUMETPA OCHOBAHUS Ha OOKOBOE pedpo.

2.3. Kakas npocTtpaHCTBeHHasl JoMaHasi U300pakeHa Ha pUcyHke 17?

a) 6) B)
X

2.4. Kakue u3 Ten Ha pUCYHKE 2 BJISIOTCS MHOTOTpaHHUKaMu ?

a) 0) B)

2.5.Ha pucynke 3 m300paxeH MHOTOTPaHHUK
ABCDEFA B,C D E F,. Hasosure:
a) rpanu ¢ oommM pedpom CD; 6) TpaHH C OOIIHM
pebpom DD ; B) rpanu ¢ oOuIEH BEPIIMHON £
I) rpanu ¢ oomei Bepumnoi C; 1) pedpa ¢ o0ei
BEPIIMHOM A4; €) peOpa ¢ 00miel BepmuHon F, .

2.6.OcHOBaHKEM MIPSAMOTO MMapalIeIenuIe A IBISETCS
pom6. Ctopona pom0Oa paBHa 8 M, a AMaroHalb
24 m. Haitaute niomanb MOJHOW MOBEPXHOCTH

mapajjiCiaCinumncaa.
(1)



2.7. JlokaxuTe, 4TO BCE IPaHH MPSMOYTOJIBHOTO Mapajulesienune1a sIBIsioTCs
MPSIMOYTOJTbHUKAMH.

2.8. CTopoHa 0CHOBaHUS NMPaBUIIBHOM TPEYToJIbLHON MTPU3MBbI paBHa 6 cM, a pedpo
paBHo 11 cm. HaliguTe mutoniaas mojgHON MOBEPXHOCTH MPU3MBI.

2.9. CtopoHa OCHOBaHUS MTPABUIIBHON /#-yTOJLHOM MPU3MEI paBHA a, a pedpo A.
Haiinure momaas 60KOBOM U MOTHOM MMOBEPXHOCTH MpU3MbL. Ecin: a) n=3,
a=5, h=10; 0) n=4, a=10, h=30; B) n=6,a= 18, h=32; 1) n=5,a= 16, h=25 .

2.10. Annopema npaBUIILHOM TPEYTOIBHOM MUpaMuabl paBHa 15, a MHA OTpe3Ka,
COEJIMHSIONIETO BEPIIMHY TUPAMUJIbI C IEHTPOM OCHOBaHUs, paBHa 12. Haliau-
Te: a) 00KOBOE peOPO M CTOPOHY OCHOBAHUSI TUPAMHUIBI; 0) TUIOIIa1b OOKOBOMA
MOBEPXHOCTH MAPAMUJIBI; B) TUIOIIA b TTOTHOM MOBEPXHOCTH TMMHUPAMUJIBI.

2.11. OcHOBaHME TIPaBUJIBHON YETHIPEXYTOJIBHOM NMUpaMUJIbl paBHO 12 cMm, a
JUTMHA OTPe3Ka, COSUHAIOIIET0 BEPUIMHY MUPaMH/IbI C IEHTPOM OCHOBAHMSI,
16 cm. Haiinure: a) 6okoBoe pedbpo u anmodemy; 6) OOKOBYIO TOBEPXHOCTH;
B) TIOJIHYIO MIOBEPXHOCTh MUPAMHU/IBI.

2.12*. [lapamnenorpamm EFGH co ctoponamu 10 cm 1 18 cM u momaapto 90 cm?
SABJISIETCSl OCHOBaHUEM nupaMuibl REFGH. JInuna oTpe3ka, coequusitomas R
BEpPUIMHY NPU3MBbI ¢ TOUKON O nepeceyeHus IuaroHajie mupaMuabl, paBHa
6 cM U mpeneHauKyIsIpeH 3TUM auaroHansMm. Halinute: a) GokoBbie pedpa;
6) GOKOBYIO MOBEPXHOCTb; B) MOJHYIO MOBEPXHOCThH MUPAMMU/IBL.

2.13*. OcHOBaHHEM NHUPAMUJIBI SABIISIETCS NApPAJLIEIOrPaMM CO CTOPOHAMH
8 u 10 1 MeHbI1IeH AHaroHanblo 6. J[TMHa 0Tpe3ka, COeTMHSIIONIETO BEPIIUHY
NUpPaMUIbI C TOYKOH NepecedyeHus uaronaneil, pasua 4 cm. Haiigure: a) 6o-
KOBbIE peOpa; 6) OOKOBYIO TOBEPXHOCTD; B) IMOJIHYIO TOBEPXHOCTD MUPAMHU/IBI.

2.14*%. CropoHa OCHOBaHHUS NPaBUJIBHON MIECTUYTOJbHON MUpPAMHJIBI paBHA
10 cMm. JlinHa oTpe3ka, COSUHSIONIETO BEPIIMHY TUPAMUIbI C IEHTPOM OC-
HOBaHMsI, paBHa V69 . Haiiure: a) 6oxoBoe pedpo u amodemy; 6) GOKOBYIO
MOBEPXHOCTb; B) MOJIHYIO TOBEPXHOCTh MUPAMUJBbI.

2.15. Inomaas OOKOBOM MOBEPXHOCTH MPaBUIIbHOM IIECTHYTOIbHON MTUPAMUIbI
paBHa 150 M?, a 6okoBoe pedbpo 10 m. HaiiuTe mioriaap OCHOBaHHS MUpa-
MUJIBL.

2.16. lokaxxute, 4TO0 OOKOBAsl MOBEPXHOCTH IUJIMHIpPA pPaBHA MPOU3BEICHUIO
JUTMHBI OKPY>KHOCTH OCHOBaHUs Ha 00pa3yoIlyI0 WIHHIPA.

2.17. Haiigute miomaas O0KOBO MOBEPXHOCTH IIMIIMHIPA 110 PAINYCY €r0 OC-
HOBaHUA U oOpasyromeir. a) 7emu 12 cm; 6) 12ecmu 7 cem; B) I mu 12 m;
r)0,7mMmu 1,2 m.

2.18. Haiinure momaas OCHOBaHUS WIMH/IPA, €CIIU €ro OOKOBasi TOBEPXHOCTh
paBHa 300 cm?, a oOpasyromas 6 cM.

2.19. HaiiauTe noiHy0 MOBEPXHOCTh IUIUHIPA, €CIIA €T0 OOKOBasi TOBEPXHOCTh
paBHa 907 cm?, a oOpa3yromas 5 cMm.

2.20. /luameTp OCHOBaHUs LWJIMHIpPA paBeH | M, a oOpa3syromiasi paBHa JJIMHE



OKPY>KHOCTH OCHOBaHuA. Halinure miomanbs 60KoBOM

MOBEPXHOCTH LIMJIMHIPA.

2.21. OGpa3yroras WIMHAPA Ha 12 cM JyIiHHEe paanyca

ero ocHoBaHus. [11o1aap MoHOM MOBEPXHOCTH LIWIIUH-

npa paBHa 128 cm*. Haligure 00pa3yrolyro MWIMHAPA U

paguyc ero OCHOBAHHS.

2.22. HyxHo nokpacuTh 6ak B hopMe HUITUHIPA, H300pa-

’KCHHBII Ha prCcyHKe 4. CKOIBKO KPACKH MOTpedyeTcs s

ATOTO, €CJIM BbICOTa Oaka paBHa 2,5 M, AMAMETP
ocHoBaHwus 1,2 M 1 ToniurHa cinos kpacku 0,1 Mmm?
2.23. CKOJIBKO KECTH MOTPeOyeTCs Ha U3TOTOBIIC-
HUE TpyObl, U300paXKEHHOM Ha PUCYHKE 5, UTHHA
KOTOpOH paBHa 25 M, a tuameTp 6 M? YUUTHIBaTh,
YTO Ha MBI pacXoayroTcs 2,5 % miomaan 00Ko-
BOM TTOBEPXHOCTH TPYOHI.

2.24. Paguyc ocHOBaHMS KOHYyca paBeH 12 MM, JAJIMHA OTpe3Ka, COEAMHSIOIIETO
BEpILIMHY KOHYCa C IIEHTPOM ero ocHoBaHus paBHa 35 MM. HaiinuTte O0KoByIO
MMOBEPXHOCTh KOHYCA.

2.25. Haiigute GOKOBYIO MOBEPXHOCTh KOHYCA, €CIIU IMAMETP €ro OCHOBAaHMS
paBeH 32 cM, a IJIMHA OTPE3Ka, COSAMHSIONIETO BEPIIMHY KOHYCa C IEHTPOM
€ro OCHOBaHUs paBHa 63 cM.

2.26*. O6pa3yro1iast KOHyca paBHa /, a yroj, KOTOpblid OHa 00pasyerT ¢ II0CKOCThIO
OCHOBaHWUS, paBeH o.. Halinre muomanab OCHOBaHMS KOHYCA, €CIIN:
a)/=10cm, o= 30°;0) /=24 nmm, . =45° 1) [=5 M, a0 = 60°.

2.27*. Ob6pa3zyromias KOHyca paBHa / 1 OHa COCTaBJISET C PaJuyCcOM OCHOBAHHUS
yron o.. Halinure nonHyro noBepXHOCTb KOHYCa, €CIIN:

a) /=18 cm, o= 30° 6) /=20 nm, oo =45° B) [ =2,4 M, a0 = 60°.

2.28*. Haiinute 60KOBYIO MOBEPXHOCTh KOHYCA, €CIM PaJUyC €ro OCHOBAHUS U
oOpa3yro1as COOTBETCTBEHHO PaBHBI:
a)llecvu8cm; 6) 8mMmu 11 mm; B)3Mmu 18 m;1) 2,7 Mu 1,2 M.

2.29. Hy»xHO OTpeMOHTHUPOBATh KOMHATY, U300paKeHHYIO Ha pUCYHKE 6. B kom-
HaTe UMEIOTCs 1Beph ¢ u3MepeHusMu 0,8 M Ha 2,2 M 1 OKHO C U3MEPEHUSIMU
183 cm u 91 cM. JIBepb HY)HO MOKPACUTh C ABYX CTOpOoH. B Tabnuue npu-
BEJICHBI LIEHBI HA KPacKy JIBYX BHUJIOB. Bbrunciure HeoOXoquMble cpeacTBa
JUIs1 5KOHOMHOT'O PEMOHTA KOMHAThI, II0JIb3YsCh IPUBEICHHBIMU JaHHBIMU.

2,5M

Bun kpacku | O6bem | ILnowmaas mo- Hena
KpacKu
Jlst cren 41 16 M? 32450 cym.
21 8 M’ 20800 cym.
Jnst nBepu 21 10 M? 23600 cym.
11 5m2 15400 cym.

(1)



2.30. Haiinure miomaab MOJTHOM MOBEPXHOCTH MHOTOTPAHHUKOB, MCIOJIb3YS
JIaHHBIC HA PUCYHKE 7.

2.31. Haiiaute noiHy0 NOBEPXHOCTh apaJiie-
JIEMIUIIE/A TI0 €r0 pa3BepTKe, N300paKeH-
HOM Ha pUCYHKeE 8.

2.32. Haiigure ¢popmyiry BEIYUCTICHHS TIOTHON
MOBEPXHOCTH NPABUJIBLHOU UYETHIPEX-
YTOJIBHON MHUpaMHIbL, U300paKEHHOH Ha
pHUCYHKe 9.



2.33. Haiigute nonHyo moBEpXHOCTh TEJ BpallleHus1, N300pakeHHbIX Ha puc. 10.

2.34. YToOsI syyllie NpeAcTaBUTh cede MPOCTPAHCTBEHHBIE (UTYPHI LIeJeCco-
00pa3HO MOJB30BATHCS UX MOIEIIMHU. Vcmomp3ysl pa3BepTKH MHOTOTpaH-
HUKOB, MOXKHO MTOCTPOUTH BX Mozenu (puc. 11). Bel BuanTe, uTo pazsepTku
MHOTOTPAaHHUKOB COCTAaBJIEHbI U3 IUIOCKUX reomeTrpuueckux ¢uryp. Ilo-
CTpONTE MOJEIN MPSIMOYTOJBHOTO TMapaluienenumneaa, Kyoa u mupaMuf,
MOJIB3YSICh MPUBEICHHBIMU HUKE Pa3BEPTKaAMHU.

2.35. Haiiaute mnosHble MOBEPXHOCTH Tell, N300pakKeHHbIX HA pUCYyHKE 12.

(@)



Feomempu4eckas kpacoma

B opesnocmu, npu cozoanuu namamuuxos apxumekmypul, Hauit npeoku 00-
1A0anU Cepbe3HbIMU 2eOMEeMPUHECKUMU 3HAHUAMU U YMEHUAMU. MO MONCHO
Veudems Ha npumepe UCMOPUYECKUX NAMMHUKOS, NOCMPOEHHbIX HA N1ouaou
Pecucman 6 2opooe Camapranoe (puc. 1).

Kakue ceomempuueckue ghucypsoi 6v1 6uoume Ha pomoepaghuu xomniekca
Huan-Kana 6 copooe Xusa (puc. 2)?



Taoowc-Maxan — 00no uz cemu yyoec ceema (puc. 3), ucmopudeckuii namsim-
HUK, nocmpoeruslii naouuiaxom Umnepuu babypuoos Lllax-/{caxarnom 6 20poode

Aepa, 6 Hnouu. Koneuno odice cozoamenu 3moco massones-mwedemu oonaoan
OMIUYHBIMU 3HAHUSMU 2COMEMPULL.

Cuonetickuti onepHulil meamp 6 Ascmpanuu — 6bl0arOueecs coOpylceHue

cospemenHot apxumekmypul (puc. 4). On npusnekaem HUMAHUe CEOUM YOUBU-
MeNbHbIM 2eOMEeMPULECKUM BUOOM.

Hegosmoorcno ne éocxumumscs ceome-
mpu4ecKol Kpacomou u capmMoHuel pas-
enekamenvro2o komniexca "Galaxy Soho”,
nocmpoennozo 6 cmonuye Kumas Ilekune
NnO NPOEKmMy U38ECMHOU HCEHUWUHbL apXU-
mexmopa 3axa Xaouo uz Hpaxa (puc. 5).

B cmonuye naweti Poounst noonumaemces npoexmupyemulil komniekce Tawi-
xkenm Cumu. MoosicHo monvko npedcmasums, KaKue 3HaHus 2eomempuu mpeoy-
HOMCSL UHJICeHepaM Ol CO30AHUsL DMOU YOUBUMENbHOU Kpacomul (puc. 6).



HACTD 11,

C HPAMBIE U IIVIOCKOCTHA B ITPOCTPAHCTBE ]

7 _ NPSIMBIE U IVIOCKOCTHU B TIPOCTPAHCTBE

o
OcHoBHbBIE TeoMeTpudeckre Gurypst B
@ IPOCTPAHCTBE: TOUYKA, MPsMas U TIOCKOCTb.
a) [ImockocTe MBI TIpeacTaBisieM B BHJE TO-

BepxHOCTH cTona (puc. | a). [ImockocTs kak
u npsmasi 6eckoHeuyHa. Ha pucynke npen-
CTaBJIsIEM TOJIBKO YacThb IIOCKOCTH (puc. 1 6).
6) OpnHako, MBI TIPEAIONIATAaEM, YTO €€ MOKHO
IPOIOJDKUTH B TIOOYIO CTOPOHY M Ha YepTe-
XKe M300pakaeM B BUJE TMapaliesorpamMma
(puc. 1 6). [1mockocTr 0603HAYAEM MPOTIHC-
HBIMHU TPEYECKUMU OyKBaMH a, f3, v, ... .
JIBe mpsiMble B MPOCTPAHCTBE MOTYT IMEpeceKaTbcs WU HE MepeceKaTbes
(puc. 2). B mpoctpaHcTBe /1Be TpsiMbIe, HE JISKaIe B OJHOM MJIOCKOCTH, Ha-
3BIBAIOTCA CKpewjusarowumucs (puc. 2 a).
[IpsimMble, exaniue B OJJHOM IUIOCKOCTH M MMEIOIINE TOJIBKO OJHY OOIIyIO
TOYKY, Ha3bIBAIOTCS nepecekaruumucs mpsMbiMu (puc. 2 0).
[Ipsimble, nexamme B OAHOM MIJIOCKOCTH Y HETIEPECEKAIOIINECS, HA3bIBAKOTCS
napainnenbHviMu npsamovivmu (puc. 2 B).

Y-
¢ o b o/ b
\



[Tpumepom CKpenuBarOnIuXcs MPSMBIX MOTYT OBITH JIBE JIOPOTH, OJHA U3
KOTOPBIX TPOXOUT IO 3CTaKae, a pyras moj 3crakanoit (puc. 3). TouHo Tak-
’Ke, PSIMBIC, Ha KOTOPBIX JiexkaT pebpa MN u L M, napaienenumne/ia BIsioTces
CKpenuBarommucs (puc. 4).

® ® . .,

1 N

N M
K N

Kak pacrnosioskeHbl OTHOCHUTENIBHO JIPYT JIpyra MpsiMasi U TUIOCKOCTh B MPO-
cTpaHcTBe?

[Ipsimast MOXeT JiexkaTh Ha IIIOCKOCTHU (puc. 5.a), mepecekats ee (puc. 5.0)
WIN HE MepeceKaTh, TO €CTh UMETh WU HE UMETh C TNIOCKOCTBIO OOIIYI0 TOUKY
(puc. 5.B). B mocnenneM cirydae roBOpsT, YTO npsMdsi NaApauiieibHa NI0CKOCHIU.

Kapanpam, nexamuii Ha cTose, JaeT IpeICTaBIeHUE O MPSAMOM, JexKallen
Ha TUI0CKOCTH (puc. 6 a), cTpena, HampaBieHHas B 1eib (puc. 6 6) — o mpsMoi
nepeceKarolleil MmiocKoCcTb, TMMHACTUYECKOE OPEBHO U MOJI CIIOPTUBHOIO
3aj1a — 0 MPSAMOM MapasuiebHON MIIOCKOCTH (puUcC. 6 B).

@ a) 6) B) r)

(127)



TouHo Takxe, npsimasi, coaep:kaiias auaronans AE napamienenunena AGEC
(puc. 6.r), TISKUT B TUIOCKOCTH OCHOBAHMS, TIEPECEKAET MITOCKOCTh rpann A GA ! Gl
¥ MapajielbHa II0CKOCTH BepxHero ocHoBanus 4, G E, C,.

Tenepb paccMOTpPHUM B3aMHOE PACIOI0KEHHE IIIOCKOCTEN B TPOCTPAHCTBE.

B nmpocTpaHCcTBE MIIOCKOCTH MOTYT IIEPECEKAThCs 10 IpsAMOi (puc. 7 a) uiu
HE UMETh 00mux To4ek (puc. 7 6). Torma roBOpsT, YTO 3TH MIOCKOCTH COOT-
BETCTBEHHO nepecekaromcst WINA napaienbHul.

Kpsimika crona u ero 00koByIIKa, N300pa’keHHbIE HA pPUCYHKE 7B 1AIOT Ipe/-
CTaBJICHHE O MEPECEKAIOLIUXCS IIOCKOCTAX, a MO0J U MOTOJIOK B IIOMEIIEHUU
(puc. 7 r) — 0 mapaneNbHbIX MIOCKOCTSIX.

AHaJIOTMYHO, HE IIPOTUBOIIOJIOKHBIE OOKOBBIE IPaHU Napauiesenunesna (puc.
4), naroT MpeICTaBICHUE O ePECEKAIOIINXCS INIOCKOCTSIX, a €r0 BEPXHS U HUXK-
Hsisl TPaHU U IPOTUBOIIOJIOKHBIE OOKOBBIE TPAHU — O TAPAJIJIEIbHBIX IJIOCKOCTSX.

3HAaKW NapajuIeIbHOCTH — " || " MCHOJB3YIOT HE TOJBKO JUJIS MapajuIeIbHBIX
IPSIMBIX, HO U Ul apaJUIeIbHbIX IPAMOM U INIOCKOCTU U JUIsl apajlIeNIbHbIX
mockocreit: a || b, a || ana || 5

B crepeomerpun, Kak U B INIaHUMETPUU HEKOTOPbIE TEOMETPUYECKHE CBOM-
cTBa puUryp npuHuUMaroT 0e3 qokas3arenabcTB. Creayromye CBOMCTBa IIIOCKOCTEN
Ha3bplBaeM Irpynnoii akcuom C U MpUHUMAaEM UX 0e3 J0Ka3aTebCTB.

C. Ecnu mpu mouku ne nesxxcam na 00Hoil npsamotil, mo uepes Hux MO’CHO NPo-
eecmu NIOCKOCMb, U NPUMOM MOIbKO OOHY.

C | Ecnu 06e mouku npamoii npunadnedsicam 0OHOU NAOCKOCHU, MO 6Ce MOYKU
MOt NPAMOTU NPUHAOTEHCAM IMOT NIOCKOCHIU.

C | Ecnu ose nnockocmu umerom 00wyto mouxy, mo onu umerom oowyio npsi-
MYI0, NPOXOOAWYIO Uepe3 dMm) MOUKY.

Axmueusupyroujee ynpascnernue. Ha kakue akCHOMbI MOYKHO COCIATHCS TIPU
O0OBSICHEHUU CIIEYIOIIUX CIIy4aeB Ha PUCYHKe 87




OTH TpU aKCHOMBI BMECTE C BBEACHHBIMU B TUIAHUMETPHH aKCHOMAaMU SIB-
JSIIOTCSL OCHOBOM crepeoMeTpur. HeoOXoauMo HaroMHUTh, 4TO Bce (UTyphl,
paccMaTpuBaeMble B IUTAHUMETPHUH, CYUTAIUCh PACTIONIOKEHHBIMUA B OJHOM
IUIOCKOCTU. B crepeomeTrpun Takux miaockocteid OECKOHEYHO MHOIO U Mpe-
moJlaraecsi, YTo0 Ha Ka)XJIO0W W3 HUX UMEIOT MECTO BCE aKCHOMBI TUNTAHUMETPHH
U BCE JI0OKa3aHHbIe B Hel cBoiicTBa. [1o3TOMY, akCHOMBI IJIAHUMETPUH B Kypce
CTEPEOMETPHUN PACCMATPUBAIOTCS C TOUKH 3PEHUS CTEPEOMETPHH.

Teopema 2.1 Uepe3 npamyro u He nexcauiyio Ha Hell MOYKY MONHCHO NPO-
eecmu 00OHY U MOIbKO 00OHY NIOCKOCHIb.

Jlokazamenvcmeo. Ilycts [ — 3anannas npsimas, a C Touka, He JIexKarias Ha

Hel (puc. 9 a). CHayana I0KakeM CylIecTBO-
BaHHE TUIOCKOCTH, O KOTOPOW TOBOPUTCS B
3aKJII0YEHHUH.

OtMetum Ha nipsimoii / Touku 4 u B. Ilo
yCIOBUIO TOUKU A, B 1 C He JiekaT Ha OJTHOU
npsimoit. Toraa o akcuome C1 yepe3 TOUKH
A, B u C MOXHO NPOBECTU IIOCKOCTH O
(puc. 9 6). A mo akcuome C2 IJIOCKOCTh O
MIPOXOAMT uepe3 npsamyto /. CiaenoBaTesbHO,
0. — ICKOMasl TUIOCKOCTb..

Tenepp MOKa)xeM, 4TO 3Ta MIOCKOCTh
€JIMHCTBEHHA.



[Ipennonoxum obpatHoe: [lycTh yepe3 gaHHYIO OpsIMYIO / M HE JIeXKalllyIo
Ha Hell Touky C MOXHO IIPOBECTH ellle OJIHY IIOCKOCTh . Toraa miockocTs f
TaKKe IPOXoauT Yepes Toukn 4, B u C. OaHako, 1o akcnome C, 4epes TpH TOUKH
MIPOXOAUT TOJIBKO OJIHA MIIOCKOCTh. [IpoTuBOpeune.

CrenoBaresbHO, HAlllE IIPEATIONIOKEHUE HEBEPHO. Uepes NpsAMYIO U He JIeKa-
IO Ha HEel TOYKY MOKHO IIPOBECTH OJIHY U TOJIBKO OJIHY IJIOCKOCTb. [

Teopema 2.2 Uepe3 0ge nepecekaio-
ujuecs npamvle MON}CHO npoeecmu eOuH-
CH8EHHYI0 NIOCKOCHIY.

okazamenscmeo. Ilycts npsiMble a
u b nepecekatorcs B Touke C (puc. 10 a).

OTtMeTnM Ha npsMOHM a TOYKy D, OT-
anuHyto oT Touku C. Toraa o 10Ka3aHHON
Teopeme 1 uepes mpsiMyto b U He JIexKaIyIo
Ha Hell TOuKy D MpoXOoAHUT €JUHCTBEHHAs
miaockocTh (puc. 10 6). OTa MIOCKOCTH
MPOXOJUT yepe3 npsamMyto a 1 Touku C u D,
JIexxamue Ha Hel. Torma, mo akcuome C2
IUIOCKOCTB 0, IIPOXOJUT U uepe3 npsmyto a. Ciie0BaTelIbHO, IIOCKOCTD 0 IIPO-
XOMT Yepe3 JBE MePEeCEKaAIOLIUecs MpsiMble.

Jlokaxkute eAMHCTBEHHOCTh 3TOM INIOCKOCTH CaMOCTOATEIbHO.

Bonpocel Kk meme

1. Hazosume ocnogenvie ceomempuuecKue ghucypvl 8 npocmpancmae.

2. Cpopmynupyiime axcuomol epynnsi C.

3. Kakue npsmvie Ha nioCKOCMuU HA3bl8AIOMCA: A) nepecekaruumucs, 0)
napanienibHviMu?

4. Kaxue npsmvbie Hazvlearomces ckpewusarowumuca? [lpuseoume npumepboi.

5. Kak mozym b6vimb pacnonodicenvl 08e npsimvle 8 npocmpancmee?

6. Kaxue npamvle nHazviearomcs. a) jedcawumu 8 niockocmu, 0) napaiieib-
HbIMU etll?

7. Kax mozym 6vims pacnonosicenvl npsamas u nioCKOCmMs 8 NPOCmpancmee?

8. Kakue niockocmu 6 npocmpancmee Hazvl8alomcesi: ) nepecekaiouumucs,
0) napannenvHviMu?

9. Kak mozym b6vimb pacnonodicenvl 08e ni0CKOCmU 8 NpoCmpancmee?

10. Chopmynupyiime axcuomvl 0 c80lUCmMBaAx NPAMOIU U NIOCKOCMU 8 NPO-
cmpancmae.

11. Chopmynupytime axcuomy o niockocmu, npoxoosiujeli uepe3 mpu mouKu.
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MNOCTPOEHUE MHOTI'OI'PAHHUKOB U UX
8 _ MPOCTEMIIUX CEYEHUI

[Ipu perienry reoMeTpuUeCcKMX 3a1a4 OUE€Hb BaXKHO IIOCTPOUTD MPAaBUIIbHBIN
yepTex. HacTo cunuTaroT MpaBUJIbHBIN yepTex — "mojoBuHOM pemenus’. [lpa-
BUJIBHOE MOCTPOCHUE CTEPEOMETPUUECKUX YEPTEHKENU CUMTAETCS JOCTATOYHO
CJIOKHOM, OTBETCTBEHHOM, @ MHOTIa ¥ TPYAHON pabOTOM, TaK KaK CTEPEOMETPH-
YecKue (GUrypbl UMEIOT TPH U3MEPEHUS U UX HYKHO U300pa3uTh Ha TUIOCKOCTH,
Ha CTpaHule TeTpaau. HenpaBUabHBIN 4epTEX MOKET IPUBECTH K HEBEPHOMY
PELICHUIO WU K TYTHKY.

[TocTpoenue mpu3Mebl BBIMOJHSIOT B ciieytouieM nopsjke (puc. 11). Cnavana
CTPOST OJIHO U3 OCHOBAaHUH B BUJI€ MHOI'OYTOJIbHUKA. 3aT€M U3 KayKJ0M BEPILMHBI
MHOTI'OYT'OJIbHUKA IIPOBOAST MapajljIeNIbHbIE U PaBHbBIE IPYT APYTY OTPE3KH, TO
ecTb oOpa3yromue npu3Mbl. KOHIIBI 3THX OTPE3KOB MOCIEI0BATEILHO COSIUHSIOT.
[TomyuatoT BTopoe ocHOBaHUe Mpu3Mbl. Ha uepreske HeBUIMMBIE peOpa MPU3Mbl

YEPTAT IUTPUX-ITYHKTUPHOM JIMHUEH.

@ @ 6)

I~

B

~

-
-
-
-
-
-

N

-
Fe=—————
.

A\
\
)_..--—__
1
1
1
e ——————
___----—-—-é

1
1

\
e |
\
[}

[TocTpoenne nupamuabl BBINONHSIOT B TaKOM ke nopsiike (puc. 12). Cha-
Yajia CTPOSIT OCHOBAaHUE B BHJIE MHOTOYTOJBHHKA. 3aT€M OTMETHUB BEPIIUHY
UPAMHU/[IBL, COEAUHAIOT 3Ty TOUKY C Ka)KJ0i BepIIMHOM ocHOBaHus1. Ha yeprexe

HEBUUMbIC peOpa MUpaMuIbl YEPTAT MyHKTUPHOHN JIMHUCH.
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[TpaBUIIbHBII YePTEK MOKHO MOCTPOUTD TOJIBKO ITPHU MPABUIILHOM MPEACTAB-
JICHUH B3aUMHOTO PACTIOIOKEHUS MPOCTPAHCTBEHHBIX T€OMETPUIECKUX QUTYD.
Ecnu ogHOM U3 pocTpaHCTBEHHBIX (DUTYP SBISETCS MHOTOIPAHHUK, a IPYToi
MJI0CKOCTh, TO HEOOXOAMMO MOCTPOHUTh MX CEYCHHE. 3alMeMCsl TOCTPOCHUEM
TAKWUX CEYCHHM.

[IycTh MHOTOTpaHHUK MEpECEKaeT HEKOoTopas
@ IJI0CKOCTh. ['eomeTpuueckas ¢urypa, sBistomascs
MHOT'OYTOJIbHUKOM, BEPIIMHBI KOTOPOTO — 3TO TOYKH
nepeceyrsi MHOTOIpaHHUKA U TUIOCKOCTH, HAa3bIBAIOT
ceveHuem MHO20ZPAHHUKA.

Cexky11asi IIIOCKOCTh IIEpeceKaeT OBEPXHOCTh MHO-
rorpaHHUKa MO OTPE3KaM, a CEYeHUEe MHOTOTpaHHUKA
COCTOMUT U3 OJAHOI'O WJIM HECKOJIBKUX MHOTOYTOJIbHU-
koB. Ha pucynke 13 n300paskeHo ceueHne mATuyroiib-
HOW MPU3MBI, SIBJISIFOIIEECS CEMUYTOIbHUKOM. CeueHne
Ha pUCYHKe 14, moJay4eHHOE MepeceYeHUEM paMbl
IUIOCKOCTBIO, COCTOUT M3 JIBYX YEThIPEXYTOJbHUKOB.

UTtoObl M300pa3uTh CeYEHNE MHOTOTPAaHHUKA,
HY’KHO OTMETUTH O0ILIME TOUKH €r0 IPaHel U CeKyIen
MJIOCKOCTH.

3aodaua 1. IlocTpouM cedeHue TPEyroJabHON
nupamusibl QABC, koTopas nepecekaer ee pedbpa AB,
AQu CQ BToukax K, L M cooTBeTcTBeHHO (puc. 15).

Ilocmpoenue. Cexymas IIOCKOCTb 0L UMEET C
rpaabio AQB mupamunel a8e obmme Touku: K u L.
CrenoBaTenbHO CEKylIas INIOCKOCTh MEPECEKAET ATy
rpaHb Mo 0Tpe3Ky KL.

AHaJIOTMYHO, TaK KaK CEKyLIasi IJIOCKOCTh Ol UMEET
¢ rpaabpio AQC mupamuapl aBe oodmue Touku M u L,
IIO3TOMY OHa MEPECEKAET ATy rpaHb N0 OTpe3Ky ML.

Cexky111asi I0CKOCTh 0L UMeEET ¢ rpaHbio A BC nupa-
MUJIbI OZHY 00111yt0 ToUKy K. Haiinem Touky, B KOTOpOit
9Ta MIOCKOCTh mepecekaercs ¢ pedpom BC.

[Iponomxus npsimeie LM n AC, ipuHaAie)KallIle 3TOM IIIOCKOCTH, HallieM
ux Touky nepeceuenns X. Touka X nexur takxke B iockocTsix AQC u ABC.

Ceky1iasi TNIOCKOCTb 0L UMEET € rpanbio ABC nupaMubl ABe OOIIME TOUKH:
K n X. Toraa cexymas INIOCKOCTh IEPECEKAET ATy TPaHb IO OTpe3Ky KX.




Touka N nepeceuenus npsmoit KX u pebpa BC Takxe NpUHAAIEKHUT IJ10-
CKOCTH L.

CnepnoBatenbHO, IJIOCKOCTh o niepecekaeT rpanb ABC no otpesky KN, a
rpanb BOC 1o otpe3ky MN.

YerbipexyronbHuk KLMN sBisieTcs Ce4eHHEM MUPAMUIbI IIJIOCKOCTBIO OL.
Kaxnplit n3 orpe3oB KL n KN Ha3bIBalOT c1e00M TIOCKOCTH O Ha rpaHsax ABQ
u ABC cOOTBETCTBEHHO.

3aoaua 2. Iloctpoum ceyeHue Tpe-
yrosibHOM nupamuasl OKLMN, nojyyeH-
HOE TIEPECEUCHHEM TUIOCKOCTU b ¢ pedpom
nupamMugpl OL B Touke A W mpAMOi k,
Jexaile B ocHoBaHUW nupamunbl KLMN
(puc. 16).

Ilocmpoenue. Halinem TOouky mnepece-
yeHus npsameix LM u k. Tak kak 3Ta To4ka
JISKUT Ha MPSAMOM A, TO OHA MPUHAJICKUT
u mockoct . [TogoOHO 3TOMY, Tak Kak
9Ta TOYKA JIEKUT HA npsiMoil LM, To oHa npuHauieskut U rpanu LOM. Touka
A npuHaAIEKUT 00euM 3TUM IutockocTsAM. [ToaTomy miockocTs 3 mepecekaet
mockocte LOM mo nipsmoit AX, a rpanb LOM 1o otpe3ky AB. Touka B sBius-
eTCsl TOUKOM nepeceueHust npambix AX u OM.

TouHo TaKkxe, onpeaesieM ToUuku Y u D nepeceueHus mIocKocTH 3 u pedpa
OLK u otpeska AD. 3atem onpenensieM Touku Z u C u nipsimeie DC u BC. B pe-
3yJIbTaTe, MOJYyYEHHBIN YEThIPEXYTOJIbHUK A BCD sBIII€TCA HCKOMBIM CEUEHUEM.

3aoaua 3. Touku A, B u C nexat Ha pa3HbIX peOpax 4eThIPEXyTroJbHOI
npu3mMbl. Halinem ceuenue npusmsl miockoctbio ABC (puc. 17).
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Hckomoe ceueHne 3aBUCHUT OT TOr0, Ha KAaKUX peOpax YeThIpeXyroabHON MpH-
3MBI M KaK pacrnoiioxkenbl Touku A, B u C. Ha pucynke 17 uzo0paxen Haubosee
MPOCTOM citydaid, Korjaa Touku A, B u C pacnonoxeHsl Ha pedpax, UCXOIALIIUX
73 OJTHOW BEPIIVHBI.

[TocTpoenue cedyeHus B ciayyae, M300pax€eHHOM Ha pUCyHKe 18, cuuraercs
6oree crioxabpM. OCTaBIIMECs CIIy4ad CEYeHUN MPHUBEICHBI HA pUCYHKax 19 u
20. Kak BuauTe, ceyeHUE MOXKET ObITh TPEYTOJbHUKOM, YETHIPEXYTOJIbHUKOM,
MATUYTOJIbHUKOM U IIECTUYTOJIbHUKOM. [locTpoeHre 3TuX ce4eHui BHIOTHUTE
CaMOCTOSITEJILHO.

Bonpocel k meme

1. Ymo nazvieaiom ceuenuem mHocoepannuka?

2. Kaxoti ¢hueypoii moscem dvimv ceuerue MHO20epaHHuKa?

3. Umo Hazviearom ciedom 00HOU NIOCKOCMU HA OpYeoll niocKkocmu?

4. Kakoii ¢hueypoil mosicem Obimb cevenue 4emulpexy2oibH020 MHO202PAaH-
Huxa?

(i)



9 _ NTPAKTUYECKHUE YIIPAYKHEHUA U ITPUJIO’)KEHUA

[ToBTOpUTE Cremyrolue OMOPHBIE MPAKTHUYECKUE CBEIACHUS, U3YUCHHBIC B
OpeabIAyIHX TpexX pasaenax. OHU MOMOTYT BaM 000O0IIUTh MpOoiIeHHOE U pe-
LIUTH MPAKTUYECKUE 3a]1a4H.

MHororpaHHuKH
OcHoBHbIE IIpsiMoyroabHbII Ky0 IHupamuga
(¢urypsi napaJjuiesenumnen
S
a +A4 D Cl D C1
1 1
1 1
A :
1 o A B,
. Dy - - _|-4C
\ 1 / A D
o Y Dy - --|-9C ’
/
A B
A TouKa, OcHoBaHusg — OcHoBaHUS — OcHoBaHHuE —
a mnpsimas, MPSMOYTOJIbHUKHU, | KBAJpaThl, MHOTOYTOJIbHHUK,
0. TIJIOCKOCTh IpaHy — IpaHy — TpaHu —
MPSMOYTOJIbHUKHU, | KBaJpaThl TPEYTOJIbHUKHU
AKCHOMBI CTEpeOMeTPHH U UX CJIeACTBUS
« B o
(o) o
B A
L]
A
p
o
CyniecTBYyIOT TOUYKH, Ecnu nBe Touku npsimont | Eciin 1Be miiockoctu
MPUHAICIKAIINE TJI0- | JISKAT HA OJTHOM IUIOCKO- | MMEIOT OOIIYIO TOUKY,
CKOCTH W HE MPUHAJIe- |CTH, TO BCE TOUKH 3TOH | TO OHM UMEIOT OOIIyIO
JKalue eu. MPSIMOU MPHUHAJIE)KAT MNPAMYIO, TPOXOISIILY IO
3TOM MJIOCKOCTH. yepes 3Ty TOUKY.
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. 4 A e a
Yepes Tpu Touky, He | Uepes npsmyro u | Uepes nBe nepe- | Uepes nBe
JeXaliue Ha OJHOM | He JIeKAIIyIo Ha | CeKaIoLIHecs napa’suieibHbIe
psIMOU HEH TOUKY npsiMbIe MpsIMbIE

eee MOKHO MPOBECTHU OAHY U TOJBKO OJHY IINIOCKOCTDH

a) B Tabnuiie npeacTaBiieHbl HEKOTOPBIE MPOCTEUIIINE CEUEHNSI MHOTOTPAHHUKOB.
PaccMoTpuTe MX BHUMATENHHO U OOBSICHATE KaK MOTYYUTh 3T CEUYCHUS.

HpOCTeﬁHIHe CCYCHUSI MHOTOI'PAHHUKOB

MHoroyroJib- I[IpsamoyroJub- Kyo IIupamuga
Hasl IpU3Ma | HbIA nmapaJsie-
Jenumnes
E D DI: C,| D C,
FING—B~TC) y M
[ By 4
KRG ™ ' Dy jle
E |D Ds $C
Fé ) i ' / 3 4 3 B
A B
ACC |, — CeKyuas CBK — cexymias | A ]BC | — CeKy- ABN — cexyas
IJIOCKOCTh, PO- | IJIOCKOCTh, IPO- | I1ast INIOCKOCTh, | IJIOCKOCTh, MPOXO-
XOIAIIas Uepe3 | XOAsIIasi uepe3 | mpoxopsias JS11ast yepes napai-
touku 4, C, C p | TOUKY Kwunpsa- |4epe3 npsimble JICJIbHBIC NIPSMBIE
Mmyto CB, BCI u BAI, ABu LN,
ACCA, - CBKM — A;BC; — ABNL — ceuenue.
CEYCHUE. CEYEHUE. CEYEHUE.

0) B TaGnuiie mpuBeneHbl aHAIOTUYHBIE CBOMCTBA TeOMETpUYECKUX (pupyp: B
JIEBOM KOJIOHKE JIJIsl TUIOCKOCTH, a B MPABOMl — JJi pocTpancTBa. Onpeaenure
4eM OHM MOXOXKH M 4eM paznmuatorcsa. Kaknmu emre oO0muMu cBoiicTBaMu 00-
JIaJIat0T TIOCKOCTh U MPOCTPAHCTBO?

(1%




Ha nuiockoctu B npocrpancrTse

Ecnu npsimbie nmeroT oO1iryto Touky, | Ecim mimockocT uMeroT o0IIyro mpsi-
TO OHU NIEPECEKAIOTCA B 3TOM TOUKE. | MYIO, TO OHHU IIEPECEKAIOTCS 110 3TOU

IIPSIMOM.
Yepes m00yr0 TOYKY TUIOCKOCTH B npoctpancTBe uepes npsimyro
MO>KHO MPOBECTU OECKOHEYHO MHOTO | MO)KHO IIPOBECTU OECKOHEYHO MHOTO
MPSMBIX. IJIOCKOCTEM.
Uepes Touky, He Jexallyro Ha JaHHou | Uepes npsiMyto, He JISKAIIyIo Ha
MPSIMOM MOKHO ITPOBECTHU OJTHY U JTAHHOM TIIOCKOCTH, MOKHO MPOBE-
TOJIBKO OJIHY MIPSIMYI0, TApaJUICNIbHYIO | CTH OJHY U TOJBKO OJHY IIOCKOCTb,
JTAHHOMU. MapaJyIeIbHYIO JaHHOM.

[Ipsimble, napajuiensHble ogHOM U ToH | IInockocTu, mapasnienbHbie OHON U
e MPSMOH, NapajuieIbHbl. TOM K€ MIIOCKOCTH, NapaJIJICIIbHBI.

3.1. CkonbKO OOHIMX TOYEK MOTYT MMETh B MPOCTPAHCTBE: a) JABE MPSIMbIC;
0) mpsiMasi ¥ IJIOCKOCTh; B) JIBE TUIOCKOCTH?

3.2. MoryT 1 UMEeTh B MPOCTPAHCTBE €AMHCTBEHHYIO OOIIYIO TOYKY: a) JIBE
npsiMble; 0) MpsiMasi U TIOCKOCTb; B) JIBE IUIOCKOCTH; T') TPU MJIOCKOCTU?
3.3. Ha pucynke 1 nzo6paxen napamienenunen NOPQODEFC. Kakue npsimbie:
a) nepecekatot npsmyto CD; 6) nepecekaroT npsimyro FP; B) napajienbHbl
npsmoii CD; 1) mapaiiebHbI psMoid F'P; 1) ABISIOTCS CKPEIIUBAOIIIUMHUCS

1t ipsimoit CD; €) SIBIISIFOTCST CKPEITUMBAIOIIMMHUCS TSl ipsiMoid F'P?

3.4. Ha pucynke 2 n3obpaxena npusmMa ABCDEFPQRSTU ¢ mecTuyroabHbIM
ocHoBaHueM. Ha3oBute npsmele: a) nepecekaromue miockocts ABC;
0) mepecekarmue miockocts UTF; B) nexammue B miockoctu PTR;
) npuHajuiexanme mwiockoctu CDR; 1) napamiensHble miockoctd FEC;
€) mapasuiesbHble iockoctu AQB .

3.5. lns napamnenenunena NOPQODEFC na pucyHke 1 Ha30BUTE: @) IJIOCKOCTH,
nepecekatomuecs ¢ npsimoir CQ; 0) MIOCKOCTH, MEPECEKAIOIINECS C MTPSIMOM
OP; B) miiockocTH, cozepxariue npsimyto NO; r) MIOCKOCTH, COlepKallue
npsmyto DN; o) napamnenbabie npsmoi CF'; e) mapannensHbie mpsimoid EO.

3.6. Ha pucynke 2 uszoOpaxen napamnenenunen ABCDEFPQORSTU c
IECTUYTOJIBHBIM OCHOBaHWEM. Ha30BHTE MIOCKOCTH: a) MepeceKarone
wiockocth UQR; 6) nepecekaroliue npsimyto F'7; B) mapajiieabHble INTOCKOCTH
ACE; r) napannenbHble miockoctu ETS.

3.7. cnonb3ys puCyHOK 3, Ha30BUTE: a) TOUKH, JIeKAIME Ha TUIOCKOCTIX LMQ u
NME; 6) mII0CKOCTH, Ha KOTOPBIX JIGKHUT NpsiMasi NR; B) TOUKU TIepeCeUCHUS
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npsimoit BC u mockocti KLN; 1) Touku nepecedeHust npsamoix PL u ND
¢ miockocThio OPR; 1) npsimble niepeceuenus miockocted KON u KLM,
€) npsiMble niepeceueHus mwiockocreit PDQO u MNK; %) TOUKH TiepeceyeHust
npsMbIX AB u LM; 3) Touku nepecedenus npsameix B0 u MC.

3.8. Jlokaxwure, 4TO yepe3 TPU TOUKH MOKHO IPOBECTU MIOCKOCTh. CKOJIBKO
TaKHUX IJIOCKOCTEM?

3.9. Touku 4, B, C u D He nexar B OAHOU IIIOCKOCTHU. JIoKa)KUTE, 4TO MpsIMbIE
AB u CD He nepecekaroTcs.

3.10. MOXHO 711 ITPOBECTHU MPSAMYIO, MPOXOAALIYIO YEPE3 TOUKY MEPECECUEHUS
JIByX 3aJJaHHBIX MPSMBIX U HE JIEKALIYI0 B IJIOCKOCTH MEPECEUEHUS ITUX
npsimMbix? OO0OCHYITE OTBET.

3.11. Touku 4, B, C nexart B Ka /10 U3 By X pa3IMYHbIX IJI0CKOCTeH. JlokaxkuTe,
YTO 9TU TOUYKH JIEXKAT HA OHOU MPSMOM.

3.12. Jlokaxute, 4TO 4epe3 NpsMYE0 MOXKHO IIPOBECTH JBE Pa3IMUHBIE IUIOCKOCTH.

3.13. [Ipsimblie a 1 b He nexar B oHOH riockocTut. MOXKHO JI TPOBECTHU MPSIMYIO
¢, IapaJIJIeNIbHYI0 IPSAMBIM a U b?

3.14. Jloxaxxure, 4TO €CJIM IIJIOCKOCTh MEPECEKAET OJIHY U3 IBYX IApAJIEIIbHBIX
MPSIMBIX, TO OHA MEPECEKAET U APYTYIO.

3.15. [Tokaxxure, 4TO yepe3 OHY U3 CKPEIIMBAIOIINXCS MPSMBIX MOKHO IPOBECTH
IUIOCKOCTB, MapaJuIeIbHYI0 IPYTOM.

3.16. lan TpeyronsHuk ABC. [1nockocTb, napajuienbHast npsiMoii 4B, nepecekaer
cTopoHy AC TpeyrojipHUKa B TOUKe A ;> @ CTOPOHY BC B Touke B Iz Haiinure
nnuHy orpeska 4 B, ecim: a) AB=15cm ,44,: AC==2:3; 06) AB=8 cm,
AA,: AC=5:3; B)B,C=10cm, AB:BC=4:5;1)A44,=a,AB=b,4,C,=c.

3.17. Jlana npaBuiibHas YyeThlpexyrojbHas nupamuaa (puc. 4). Jlokaxure, 4to
APGA = APHB, ecim PA n PB — BeicoThl rpaneit PGH u PHK nupaMupl.

3.18. ABCDHGFE npsiMoyroibHbIN napamienenunes (puc. 5), pedpo Koroporo
pPaBHO 8 CM, a OCHOBAaHUEM SIBIIIETCS KBaJpar co CTOpoHOM 6 cm. Halinure



JUIMHY [IPOCTPAHCTBEHHOW JOMaHOW nuHuu HFDBH.

® ® ®

3.19. B npsamoii TpeyronpHOi npusme [JKPML (puc. 6) OTHOIIEHWE ITUHBI
CTOPOHBI OCHOBaHUsS U O0KOBOro pedpa pasHo 2:3. Haiinute 60koByIO
MMOBEPXHOCTh MPU3MBI, €CIIH JJIMHA IPOCTPAHCTBEHHON JIOMaHOW JIMHUU
IPLKMI paBHa 16+4+13.

3.20. bokoBasi MOBEPXHOCTh IMPSIMOYTOJIBHOTO TMapasuielieluIe/1a, OCHOBAaHUEM
KOTOPOTO sIBIsieTCs KBajapar, paBHa 12 cm?. Halimure nuaroHalnb
TapaJuIesIennIIeia, ecii JMAaTOHAIb OCHOBAH)S paBHa \2 .

3.21. PazpscHuTe mis cily4yaes, NPUBEICHHBIX HA PUCYHKE 7, KaKM€ CEYEHUS
MIPOCTPAHCTBEHHBIX (PUTYP U300paKEHBI.
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3.22. Ha pebpax AD u CD xyb6a ABCDA B,C D, orMeueHbl TOYKH M U N.
[ToctpoiiTe ceyenne ky0a, MOTyYSHHOE TP TIEPECEUCHUH €TO TIII0CKOCTHIO
MNB,.

3.23. Hauepture ky6 ABCDA ]B ]C ]D , 1 OTMETBTE TOUYKH M, Nu L B cepennnax
ero pedep 4B, BC u BB,. a) [loctpoiite ceuenne Kyba mnockoctero MNL;
0) IOKaXuTe, 4TO TPEyroJbHUK MNL mpaBUIbHBIN; B) HalAWTE IJIOIIAh
Tpeyronbanka MNL, eciiu pedpo KyOa paBHO 1 cMm.

3.24. B npamoyronsrom napasenenunene ABCDA B ,C D, pedpo AB = 6 cm,
pebpo AD =6 cMmupedpo A4, = 8 cm. JIokaxkuTe, 4TO CeUeHNE NapalIeTeuIENa
II0CKOCTBIO BC,D SBISE€TCS PABHOCTOPOHHUM TPEYTOJILHUKOM M HaWAMTE
BBICOTY 3TOI'0 TPEYTOJIbHUKA.

3.25. Haueprure npusmy ABCDA ,B,C D,. TlocTpoiiTe ceyeHUE MPU3MBI
MIJIOCKOCTRIO, TPOXOsIe yepes cepeaunbl M, N u L ero pedep AD, AA Y
DD,

3.26. Kakue u3 crmydaeB, M300paKCHHBIX HAa PUCYHKE 8 BO3MOXKHBI MPH
nepeceueHnu Kyoa miockocthio? Kakue He BO3MOXXHBI?

a)

3.27. Ha ocHOBaHUM JTaHHBIX, IPUBEACHHBIX HA PUCYHKE 9, TOCTPONTE CEUEeHMUS,
COOTBETCTBYIOILME IPOCTPAHCTBEHHBIM (DUTYypaM, IPOXOSAIIUE YEPE3 TOUKU:
a)K, LuM,; 6)4, BuC; B)A, BuC.

3.28. Ha pedpax MM, M, P, u M, T npusmet MPOTM P, Q, T, OTMe4CHBI TOYKH
A, Bu C (puc. 10). [locTpoiite ceuenue npusmsbl miockoctbio ABC.

3.29. Ha ocHOBaHMM 1aHHBIX, IPUBEICHHBIX HA PUCYHKAX, [IOCTPOUTE CEUCHHUS
COOTBETCTBYIOIIMX MPOCTPAHCTBEHHBIX (PUIYp MPOXOIALINE Yepe3 TOUEK:
a) U, Vu W (puc. 11); B) A u B (puc. 12).



IIpumenenune u GpopMUpPOBaAHHE NPAKTHYECKOH KOMIIETEHTHOCTH.

1. ITouemy mpexJie, 4eM PbITh KOTIOBAH MO/ 37aHHe HYKHO MPOBECTU pa3-
METKY TYTO HaTSHYTHIMUA HUTSIMH?

Omeem: nepeceuenuem 08yX NIOCKOCMel ABIAEMCs NPAMAsL.

2. [ToueMy mOBEpXHOCTH OyIyILIEro KUPMHUYa CTAHOBUTCS TJIOCKOM?

Omeem: [Ipu ghopmoske cvipyosvix Kupnuuetl, nocie 3ak1a0Ku CamanHo
2NUHBL Macmep youpaem UKy 2NuHsl, NP0t NIOCKUM MACMEPKOM O
nogepxuocmu ¢opmbi.

3. Ilpu cOopke CTy/IbEB IUIOTHUK MPOBEPSIET, JIEXKAT JIM HOXKKHU CTYyJ1a B OAHON
IUTOCKOCTH, HATATHBAsI HUTh MEX]Ty €r0 POTHBOIIOJIOKHBIMH HOKKamu. [lompo-
OyiiTe MPUMEHUTH 3TOT METOJl 1 OOOCHYHTE €To0.

Omeem: [[ge nepecexarowuecs npsamvie onpeoesiom eOUHCMEEeHHYI0 Nilo-
cKOCmb.

4. Kakum 06pa3oM IIIOTHUK 100MBAETCS MIIOCKOM MOBEPXHOCTH, PACIHIINBAST
JepEBSIHHbIE OPYCKU?

Omeem: nposedsi Ha 08yx coceOHux eparsix opycka ompesku AB u AC, nnomuux
cmapaemcs 0ellamb NPONUIL NPAMO NO IMUM ompeskam. B pezynemame, u3z-3a
mo2o, Ymo uepes 08e nepecekarouuecst npsamsie nPoxooum 00Hd NiOCKOMbs, OMm-
NUTUHHASL NOBEPXHOCTb NOTYYAEMCS NIOCKOU.

5. [loyemy mTatuB, Ha KOTOPBIA yCTaHaBIMBaeTcs (oToanmapar, OOBIYHO

—



JIEaroT C TPEeMsl HOXKKaMu?

Omeem:uepe3 mpu mouku, He nexcaujue Ha 0OHOU NPSIMOT, NPOXOOUM MOTLKO
00HA NIOCKOCMb.

6. Kakum cmioco6oM mosp3yeTcsl IIOTHUK, YTOOBI MMPOBEPUTH, TUIOCKAS JTU
MMOBEPXHOCTH JIepeBsiHHOTO Opycka. Ha uem ocHOBBIBaeTCs 3TOT crioco0?

Omeem: eciiu 06e MOYKU NPAMOLL 1edHcam HA NILOCKOCMU, MO U camd NPAMAs
Jiedcum Ha 5mou na0CKOCmu.

7. I1loueMy TpeXKOJIECHBII MOTOLIMKII yCTONYMBEE IBYXKOJIECHOIO MOTOLIMKIIA?
Omeem: uepe3 mpu moyKu, He Jiexcawjue Ha 0OHOL NPSAMOLL, NPOXOOUM MOIbKO
00HA NIIOCKOCMb.

8. [ToueMy He3aKkpbITHIE ABEPU MPUOTKPHIBAIOTCS MU CKBO3HsIKe? [Touemy
TO € CaMO€ HE IPOUCXOJIUT C 3aKPBITHIMHU ABEPHMU?

Omeem: uepe3 Npamyr0 U He Jexcaufyro Ha Hell MOUK)Y MOXNCHO NpO8ecmu
MONLKO OOHY NJIOCKOCb.

9. CkoJbKO KUpTUUYEH MOHAJAO0OUTCS s MOCTPOUKH 18 KONMOHH, eciu
MIOIIEPEYHOE CEYEHNE KAKI0M KOJIOHHBI €CTh KBaJpar CO CTOPOHOM 7 M, a BBICOTA
KOJIOHHBI — 4 M? Pasmepsn! kupninya: 1 x 1,5 X 3 AM, a 0TX01bI COCTaBIAOT 5 %.

Omeem: 8200 wm.

OTBeThI

1.23. AB/CD. 1.24. 7% o, 85 om. 1.25. 3B o 1.26. 14 ow. 1.27. 835 on.

1.28. 17 cm. 1.29. 24 cm. 1.30. 4,8 cm. 1.31. 18 CM?

2.6. 256 M2 2.8. (11+4/3) cm2. 2.9. a) 150; 12,5 (12+V3); 6) 1200; 1400;
B) 3456; 108 (32 +9+3); ) 2000; 2000+640 tg 54°. 2.10. a) 6813 cM; 183
cM; 6) 40543 cm?; B) 6483 oM 2.11. a) 2482 cm; 2 \73 coM; 6) 48 \73
cM%; B) 144448473 cm2. 2.12. a) V142 - 45V3 m; V142 + 453 M; 6) 192 Mm%
B) 282 M?%; 2.13. a) 5 M; \89 M; 6) 8(5+434 ) Mm% B) 8(11++34) m2. 2.14. a)
13 cm; 12 em; 6) 360 cm?; B) 30(12+5+/3) em?. 2.15. 150243 — 3) cm?. 2.17. a)
1687 cm?; 0) 168w cm?; B) 2,41 M?; 1) 1,681 M2. 2.18. 6257 cm2. 2.19. 2521 M.
2.20. > Mm% 2.21. 4 cm; 16 om. 2.22. 2,11 1. 2.23. 4,83 Mm% 2.24. 37 mm. 2.25.
10407 cm?. 2.26. a) 751 cm?; 6) 2887 am?; B) 6,257 m2. 2.28. a) 88w cm?;
0) 8871 cm?; B) 5401 cm?; 1) 3,247 m?;
3.18. V10 cm. 3.19. 4(5+342) cm. 3.20. 72 am2. 3.23. % M2,
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