ABaamnare Tpermit Poccuiicknii @ecTtuBajib IOHBIX MaTeMaTUKOB
Teaendorcux, 9.10.2012
Cmapwas auza. Tpemuti myp.

1. Paccmorpum Bce cioa anwabl 100, cocrosiimue ux 6yks A, B, C. Ilycts cpean
HUX POBHO @ CJIOB, COIEPIKAINX KAK YeTHOE YnCjI0 (pparmenToB AB, Tak u Y4€THOE
qucyio pparmentoB AC. Ilycrh cpeu HUX POBHO b CJIOB, COIEPIKAIINX KaK HEYETHOE
qucyio pparmenToB AB, Tak u HederHoe ducyio pparmentoB AC. Yemy paBuo a—b?

2. Bnucamnas OKpy»KHOCTB Tpeyrojbunka ABC kacaercs ero cropon BC, CA, AB
B Toukax D, F, F' coorBercrBenno. IIpsmas, mpoxoasimas depe3 D mepueHInKIsapHo
EF, nepecekaer cropony AB B rouke X . Onucanubie OKPYKHOCTH TPEYTOTHLHUKOB

ABC u AEF nepecekatorcs B rouke T'. lokaxkure, uro ZXTF = 90°.

3. Touka I — menrTp BnucanHo# okpyzxkuocrtu tpeyroibauka ABC. Ilpsavas, mpo-
xopgias depe3 BepiuHy A mapasutesnbao cropone BC, mepecekaer OGHCCEKTPHUCH
BremHux yrjios B u C' B roukax P u @ coorsercreerHo. [Ipsimble; npoxosiiue
gepe3 TOYKU P u () mapaJjiespbHo OuccekTpucaMm BHyTpeHHuX yryioB B u C coot-
BETCTBEHHO, TiepecekaioTcs B Touke R. Jlokaxkwure, uro Al = AR.

4. HaiiauTte Bce HATYpATbHBIE YNCIIA, KOTOPBHIE HETH3S MPEICTABUTL B BUJIE CYMMBbI
JIBYX HATYPAJbHBIX 9HUCE]I, HMEIOIINX OJNHAKOBBIE CyMMBbI ITHP.

5. Harypasnbmble uncia a, b, ¢, d TakoBbl, uTo umciao a? — b? 4+ ¢? — d? meuerno
u penurca Ha a — b 4+ ¢ — d. Jlokaxxure, 94TO It JIFOOOTO HATYPATBHOTO YHCIIA T
qucyao a” — b" + ¢ — d" pemurcst Ha a — b+ ¢ — d.

6. B rpade ¢ n > 4 BepmmHAMU CTENeHb KaXK oW BeprvHbI He MeHbIie 3n/4. Ha
KaXKJIOM pebpe MOCTaB/IeHA CTPEJIKA TaK, 9TO M3 KaXK/I0¥ BEPIIUHBI €CTh MyTh IO
cTpesikaM B Ji00yio Apyryfo. /Jlokaxkure, 9T0 MOXKHO YIAIATH OJHY BEPITUHY TAKAM
0obpa3oM, ITOOBI M3 KaK/I0H BEPITUHBI OCTAJICS MYTh B JIOOYIO APYTYIO.

7. Ilycts n > 3 — marypaabHOe umcio. BemecTBeHHble 9ucaa ag, G, ..., An Ta-
KOBBI, 9TO Jijisi JIIOOBIX YeThipex (He 00s3aTesIbHO PA3JIMYHbIX) HEOTPULATEHHBIX
MIEJIBIX IUCEeT P, 7', S, t, CyMMa KOTOPBIX PABHA N, BBIMOJHAECTCA PABEHCTBO

Apls + QrQt = QpirCrys -
N3secrro, uTo a1 = 1. HaiinnTre manbobiiiee BO3MOKHOE 3HAUECHNE 3.
8. IlociemoBarebHOCTH X1, T2, T3, ... U Y1, Y2, Y3,. . - HATYPATHHBIX IUCET TAKOBBI,
UTO Ypt1/Lnt1 > Yn/Tn 478 BCEX HATYPATBHBIX N. JJOKasKuUTE, 9TO 1J1s GECKOHETHO
MHOTUX 3HAUEHUI 71 BBIIOJIHAETCS HEPABEHCTBO Yy, > /M.

9. Jlaubl KOHEYHBIE HEIMYCThle MHOXKeCTBA A w B, cocrosiime W3 IeJbIX YHUCe.

IIycts A = |A + B|/|A|. Joxaxure, 1uT0 B A Hali/IeTCs TAKOE HEIYCTOE ITOAMHOXKE-

ctBo A’, a0 musa mroboro Hemycroro MuOkecTBa C' C 7 BBITIOIHAETCS HEPABEHCTBO
|A"+ B+ Cl < AA'+C].

3uak “+4” oboznavaer cymmy muoxecrs: X +Y ={z+y |z € X, y € Y} (anano-

TUYHO JJTsl TPEX MHOXKECTB), a | X | — 9T0 KOJIMIECTBO 37€MEHTOB MHOXKECTBa X .

10. B mpocrpancTBe JaH BBIMYKJIbIH MHOrOrpanauK F'. MI3BeCcTHO, 9TO [T JTI0O0T0
R > 1 naiinercsd KOHEIHOE YUCJIO HEIEPECEKAIOIINXCsl MHOIOIPDAHHUKOB, IOJIyIa0-

mmxesa u3 F napasiieTbHbIMYU TepeHOCAMU, 3aHUMAIONINX B HEKOTOPOM ITape pa/in-
yca R momto obbnema He Menbie 1 — %. JokazknuTe, 9TO BCE TPOCTPAHCTBO MOYKHO

pa36I/ITb Ha MHOTOTpaHHUKH, TMOJIyYalOniuecsa nu3 F IIapaJijIeJIbHBIMA IIEPEHOCAMMU.
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Cmapwas auvea. Tpemutd myp.

1. Paccmorpum Bce caosa aymwabl 100, cocrostimue ux 6yks A, B, C. Ilycts cpean
HUX POBHO @ CJIOB, COIEPIKAINX KAaK YeTHOE YuCj0 (pparmenToB AB, Tak u 94€THOE
qucyio pparmentoB AC. Ilycrh cpeu HUX POBHO b CJIOB, COIEPIKAIINX KAK HEYETHOE
qucyio pparmenToB AB, Tak u HederHoe ducio pparmentoB AC. Yemy pasuo a—b?

2. Bnucamnas oKpyKHOCTB Tpeyroabunka ABC kacaercs ero cropon BC, CA, AB
Broukax D, F, F' coorBercrBenno. IIpsmasi, mpoxoasimas uepe3 D mepueHInKIsapHO
EF, nepecekaer cropony AB B rouke X . Onucanubie OKPYKHOCTH TPEYTOTHLHUKOB

ABC u AEF nepecekarorcs B rouke T'. lokaxkure, uro ZXTF = 90°.

3. Touka I — nenTp BnucanHo# okpyxkuoctu tpeyroibauka ABC. Ipsavas, mpo-
xopgias depe3 BepiuHy A mapasutesnbao cropone BC, mepecekaer GHCCEKTPHUCH
BremHux yrjios B u C' B roukax P u @ coorsercreenHo. [Ipsimble; npoxosiiue
gepe3 ToYKU P u () mapaJjieabHo OuccekTpucaMm BHyTpeHHuX yrioB B u C' coot-
BETCTBEHHO, TiepecekaioTcs B Touke R. Jlokaxkwure, uro Al = AR.

4. HaiiauTe Bce HATYpATbHBIE YNCIIA, KOTOPBIE HETH3S MPEJICTABUTL B BUJIE CYMMBbI
JIBYX HATYPAJbHBIX 9HUCE]I, HMEIOIINX OJNHAKOBBIE CyMMBbI ITHP.

5. Harypasnbmble umcia a, b, ¢, d TakoBbl, uto umciao a2 — b? 4+ ¢? — d? meuerno

u penutca Ha a — b 4+ ¢ — d. Jlokaxxure, 9TO it JIFOOOTO HATYPAIBHOTO HYHCIIA T
qucyao a” — b" + ¢ — d" pemurcss Ha a — b+ ¢ — d.

6. B rpade ¢ n > 4 BepmmHAMHU CTENEeHb KaXKI0# BeprvHBI He MeHbIle 3n/4. Ha
KaXKJIOM pebpe MOCTaB/IE€HA CTPEJIKA TaK, 9TO M3 KaXK/I0#W BEPIIUHBI €CTh MyTh IO
cTpesikaM B Ji00yio apyryio. Jlokakure, 9T0 MOXKHO YIAIATH OIHY BEPITUHY TAKAM
obpazoM, ITOOBI U3 KaK/I0H BEPIIUHBI OCTAJICS MyTh B JIOOYIO APYTYIO.

7. Ilycts n > 3 — marypaabHOe umcyio. BemecTBeHHBIE YUCTA Gg, G, - .., Qp Ta-
KOBBI, 9TO JIjisi JIIOOBIX YeThipex (He 00s3aTebHO Pa3MYHbIX) HEOTPULATEHHBIX
MEJIBIX IUCeT P, 7', S, t, CyMMa KOTOPBIX PABHA N, BBIMOJHAECTCA PABEHCTBO

ApQs + ArQt = QpirCrys -
N3secrro, uTto a1 = 1. HaiianTte manbobiiiee BO3MOKHOE 3HAUCHNE 3.
8. IlociemoBarebHOCTH X1, X2, T3, ... U Y1, Y2, Y3,. . - HATYPATDBHBIX IUCET TAKOBBI,
UTO Ypt1/Tnt1 > Yn/Tn 478 BCEX HATYPATBHBIX N. JJOKasKHUTE, 9TO 115 GECKOHETHO
MHOTUX 3HAUEHUH 71 BBIIOJHAETCI HEPABEHCTBO Yy, > /M.

9. Jlaubl KOHEYHBIE HEMYCThle MHOXKeCTBA A w B, cocrosiime W3 IeJbIX YHuCe.

IIycts A = |A + B|/|A|. Joxazxkure, 9410 B A HafiJeTCs TAKOE HEIIYCTOE ITOJMHOMKE-

ctBo A’, a0 misa moboro Hemycroro MuOkecTBa C' C 7 BBINOIHAETCS HEPABEHCTBO
|A"+ B+ Cl < AA'+C].

Buak “+4” oboznagyaer cymmy muoxkecrs: X +Y ={z+y |z € X, y € Y} (anano-

TUYHO JJTsl TPEX MHOXKECTB), a | X | — 9T0 KOJIMYECTBO 7I€MEHTOB MHOXKECTBA X .

10. B mpocrpancTBe JaH BBIMYKIbIH MHOrorpanauk F. MI3BeCcTHO, 9TO /15 JTI0O0TO
R > 1 naiinercd KOHEYHOE YUCJIO HEIEPECEKAIOIINXCsl MHOIOIPAHHUKOB, HOJIYYal0-

muxcesa u3 F napasieTbHbIMEU TepeHOCaMU, 3aHUMAIOIINX B HEKOTOPOM ITape PaJin-
yca R momto obnema He Menbire 1 — %. JokaxkuTe, 9TO BCE TPOCTPAHCTBO MOYKHO

pa36I/ITb Ha MHOTOTpaHHUKH, MOJIyYalOIuecsa nu3 F ImapaJjaeJIbHbBIMA IIEePEHOCAMHU.



