XXVIII Kuposckag JIMII, Bumkunib 9 xnacc, uroJib 2012

[lporpamma 3a4era

|. MHoro4seHb! n uenbie 4ncna

1. Jlenenne MHOTOUIEHOB ¢ ocTaTKOM. Ajiroputm EBKJma jijis MHOTOY/IEHOB

2. Teopema Besy u ee ciencTBust (MHOTOUIEH CTENEHN 1 HMeeT He OoJiee 1 KOPHeIi; e THHCTBEH-
HOCTDH pelneHund 3aJa4u I/IHTepHOﬂHHI/H/I)

3. HTepnoiaimuonHble MHOTOUIEHH! Jlarpan:ka n HeroToHA

4. Kuraiickag TeopeMa 00 ocTaTKax. 3a/1ada HHTEPHOJISIIN KaK KHTalfickas TeopeMa 00 ocTaT-
KaX JJ1d MHOI'OYJICHOB

5. Jluneitnoe npencrasienne HOJI myist gucesr u MHOTOYIEHOB

6. OcHoBHas Teopema aaredpbl. HempuBoauMbie MHOTOWIEHBI ¢ AHCTBUTEILHBIMEI U KOMILIEKC-
HBIMH KO3 PUIIneHTaMI.

7. Teopema Brmeta my1s1 MHOTOUIEHA N-# CTENEHN.

Il. JInHenHocTb

8. Meroy l'aycca pemiennst cucreM JUHERHBIX ypaBHEHU

9. Anprepuatusa Ppearosbma

10. CymiecTBoBaHUe PEIeHUs 33 a9l HWHTEPIOIANNA (4epe3 CUCTeMBbl JIHHEHHBIX yPaBHEeHWH )
11. Jluneitnbie pexyppentbl. [Ipecrasienue perenus B Bujie JUHEHHON KOMOUHAIIMKA T'€OMET-
pUYeCKUX HIPOrpeccuil.

Ill. leomeTpunyeckne npeobpasosaHus

12. NuBepcus: onpejesienne, nocTpoenne 06pa30B TOYEK IUPKYJIEM U JIMHEHKOI, OJJHUM IUp-
KyJieM

13. Obpassl IPSIMBIX U OKPYZKHOCTEH P WHBEPCUN

14. Namenenue paccrosauii npu uapepcuu. Teopema Iltosiemes: (B 4eTBIPEXyTOJbHUKE TPOU3-
BeJICHHE JInaroHaJjeil paBHO CyMMe IPOU3BEICHNH TPOTHBOIOJIOKHBIX CTOPOH TOT/Ia H TOJHKO
TOLJIA, KOTJIA OH BIMCAHHBIA)

15. Coxpanenune yrjioB pu WHBEPCUU

16. Bagaua Anosionnst (IOCTPOEHHE OKPYKHOCTH, KACAIOIIEHCs TPeX JaHHBIX OKPYZKHOCTe —
B T. 9. CJy4aH, KOrJga 9acTh OKPYKHOCTEH BBIPOKIAIOTCS B TOYKHM)

17. Bo3aMOKHOCTD TIepeBecTr HHBepcHueil JIo0yio mapy HelepeceKalonuxcsi OKPYKHOCTEH B I1a-
Py KOHIIeHTpHUIecKuX oKpyzkHoctTeil. [lopmsm I Teiinepa

18. AddurHbIE TPEOOpa30BaHus: ONpeaeIeHne, odpa3 mpamoii npu apduaHOM TpeodpasoBa-
HUU, COXPAHEHHE MapaJslaebHOCTH, COXPpAaHEHNE OTHONIEHUH OTPE3KOB HA NaPAJLICJIbHBIX IIPsi-
MBIX

19. Usmenenue miomaaeid npu apdUHHBIX TPeodpa3soBaHugX

IV. Anrebpa v reomeTpusi KOMMNJEKCHbIX Yuncen

20. YMHOXKeHHe U Je/IeHre KOMILIeKCHBIX YHCe

21. Moayab 1 apryMmeHT KOMILIEKCHOI'O 4uc/a. Tpuronomerpudeckas (popMa KOMILIEKCHOTO
qucya. Popmysra Myaspa. Kopau n3 e nHUITBI

22. YpaBuenue 00OOIIEHHON OKPYKHOCTU B KOMILJIEKCHBIX KOOD/IMHATAX.
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23. ['eomeTpuvdecKuit CMBICJT TPOCTOTO OTHOIITEHU S

24. l'eoMeTpuyecKnii CMBICT YMHOXKeHHST KOMILIEKCHBIX 4dnces. KOMIIO3UITUS MOBOPOTHBIX TO-
MOTeTHi

25. Teomerpuyeckuit cMbICT B3siTHg 00paTHOTO. OOpa3hl MPSIMBIX U OKPYZKHOCTEH TpH APOOHO-
JIMHEWHBIX MPeodbpa30BAHUIX

V. Apyroe

26. Bermykasie durypsi. Beimykiaocts nepecedenusi. Boimykias 060s04Ka (onpenenenne, cy-
meCTBOBaHUEC 1 e,ZLI/IHCTBeHHOCTb)

27. Teopema Xeu

28. HepasenctBo Komu-bynakosckoro-IlIBapia. MHOTOMEpHOE HEPABEHCTBO TPEYTOJIBHUKA
29. Yepenyromueca nenu. Jlemma Xosna
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Ba>kHble 3aga4n

|. MHoro4seHb! n uenbie 4ncna

1. HarypaabHOe 4ncj0 Ha3bIBAETCS CBOOOIHBIM OT KBAJIPATOB, €CJIH OHO HE JEJUTCS HHU Ha
OJINH KBa/J[paT MPOCTOro dmcsa. Jlokaykure, 9TO I J000T0 1 HAWAYTCS N MOAPS HAYITNX
quces1, He CBOOO/HBIX OT KBaJIPATOB.

2. CKOJIbKO OCTAaTKOB SBJISIOTCS pelleHusMu cpapHenus z° = 1 (mod pips ... py), e p;, pas-
JUYHbIEe HeYeTHBIe TPOCThIe YUCIA.

3. Ilycre P(x) — muorousen, rakoit uro P(zx) = P(x+1). Jokaxure, uro P(x) — KOHCTAHTA.
4. Muorowren P(x) ¢ nensimu koaddunnenramu, |P(3)| = |P(7)| = 1. Hokaxure, uro P(z)
HE UMeeT IeJIbIX KOpHei.

5. OnumnmTe Bce MHOTOYJIEHBI, KOTOPBIE B TOYKAX I, . . . , L, IPUHAMAIOT 3HAYEHUS Yy, - - - , Yn-
6. OauH U3 IBYX NPUBEIEHHBIX KBA/IPATHBIX TPEXTICHOB UMeeT /IBA KOPHS MEHBITUX THICTIH,
JIpYTOii — JBa KOpPHS OOJBIMHMX Thicauru. MoyKeT JIu CyMMa 3TUX TPEXUICHOB UMETh OJIUH
KOPEHb MEHBIMNN THICAYH, & JAPYTOil — OOIbIINN THICATN !

7. Jlaubl Tpu KBaJPATHBIX MHOTOUYJIEHA C PA3JIMYHBIMU cTapiruMu Kodddunuentamu. ['padpukn
JIO0BIX JIBYX HMEOT POBHO OJHY 0Omyro Touky. /lokaxkmre, 4To Bce Tpu rpaduka HMeT
OOIILYIO TOUKY.

8. Haiimure HOH 2™ — 1 m 2™ — 1.

Il. JInHenHocCTb

9. B Kaxk 101t KjIeTKe KaeMKH IPSIMOYTOJIbHON TabJIMIIBI 3alCaHO YHCI0. JloKaXKuTe, 9T0 MOXK-
HO PACCTABUTH (IPUIEM €JMHCTBEHHBIM 06PAa30M) YHCJIa BO BHYTPEHHIE KJIETKH TabJUIbI TaK,
9TO0BI KarkK/J0€ YHMCJI0 BO BHYTPEHHEH KJIETKE PABHSJIOCH CPEIHEMY apudMeTHIeCKOMY CBOUX
cocejieil 10 CTOpoHe.

10. Ectr 10 6aHaHOB OAMHAKOBOTO BeCa 1 JByX4YallledHble Bechl 0e3 THpPh. JloKarKuTe, 9T0 MeHee
geM 33 9 B3BEHIMBAHUN HeJIb3s JI0Ka3aTh, YTO Bce GaHAHBI JeHCTBUTEIBHO BECAT OJUHAKOBO.
11. O6o3Ha9uM Yepes a,, KOJTHIECTBO CIIOCODOB MOKPACHTD KJIETKH IIPAMOYTOJIbHUKA 1 X 1 Tax,
9T00BI HE OBLIO 3aKPAIIEHO JBYX MOAPAJL HaAymuXx Kiaerok. Haiiaure ar.

12. Tloc/reqoBaTeIbHOCT @, onpeenena dbopmyiioi a, = (5++/17)" +(5—+/17)". Jlokaxure,
970 @, JeJuTcs Ha 2", HO He gesauTcsa Ha 2L

13. TTocie J0BATEIBHOCTD T, 33JIAeTCs PEKYPPEHTHBIM YPABHEHUEM X,11 = (208 @)Ty, — Ty g
rje ¢ Hekoropsiit yrosa. Haiigure obmuit Bua perrenus. Haiinure dpopmysy obiero dieHa mpu
ro=1,r1 =cos¢ u npu xry = 0,xr; = sin ¢.

IIl. NleomeTpunyeckne npeobpasoBaHus

14. IlocTpoiiTe ¢ MOMONIBIO IMUPKYJIAS U JIMHEHKH OKPY:KHOCTH, KACAIONMYIOCS TPeX JTaHHbIX
OKPY2KHOCTeil, IMeIonux obIIyo Touky. IlpoBeante ucciemoBanne.

15. TTocTpoiiTe 0611yI0 KacareJbHYIO K JBYM JaHHBIM OKpyzkHOCTSAM. [IpoBeaure ucciiemposa-
HUE.

16. Hamer aBe okpyzxuaocTu S u 1. JIoKaxKuTe, 9TO CJAEYIONIHe YCIOBUS SKBUBAJEHTHBI.

a) Okpyzxuoctd S u T OPTOrOHAJIBHBI.

6) [Ipu uHBEPCUU OTHOCUTENBHO S OKPYKHOCTH T’ mepexoauT B cebsl.

B) OKpyzKHOCTb 1" IPOXOJAUT Yepes mapy TOYeK, HHBEPCHBIX OTHOCHTEILHO S.
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17. B cermeHT BImcaHBl BCEBO3MOKHBIE Mapbhl KacaloMuXcs OKpyzKHOcTel. Haftinure MHOMKe-
CTBO TOYEK WX KaCaHHS.

18. JTokaxkure, 4TO Jijis JIOOBIX JIByX OKPYKHOCTEH CYIIEeCTBYET HHBEPCUS, KOTOPas IE€PEBOJIUT
ux b0 Ha Napy HpAMbIX, JTUOO HA JIBE KOHIEHTPUYECKUE OKPYZKHOCTH.

19. Jlokaxkute, uTo Jiodas Tparenus ad@UHHO SKBUBAJECHTHA HEKOTOPOW paBHOOEIPEHHOI
Tpamenun (HO He BCeM PAaBHOGEIPEHHBIM TPAIEIHIM );

20. Jloxazkute, 9TO JIIOObIE JIBA YeTHIPEXYTroabHIKa adGUHHO SKBUBAJECHTHBI TOTJIA U TOJHKO
TOIJIA, KOIJIa TOYKA IllepecevyeHus JuaroHaJjeil JejimT JuaroHajiu B COOTBETCTBEHHO PaBHbIX
OTHOIIIEHHUIX.

21. Jlokakurte, 9TO OJHON TOJBKO JUHEHKOW HEJ/b3sd MOCTPOUTDH MPABUJILHBINA TPEYTrOJbHUK.
Jlokaxkurte, 9TO OJIHON JIMHEHKON HEJIb3sd HPOBECTH OUCCEKTPHCY.

22. Ha croponax AB, BC, AC tpeyroipuuka ABC' ganbl Touku M, N, P cOOTBETCTBEHHO.
Hokazkute, uro ecau Touku My, Ny, P, cumMerpuynsl ToukaM M, N, P 0OTHOCUTEJIBHO Cepe Tl
COOTBETCTBYIOIIUX CTOPOH, TO Syynp = Sy N, py-

IV. Anrebpa n reomeTpmns KOMMJEKCHbIX Yuncen

23. Tpu ToUKM 21, 29, 23 JIeXKAT Ha OTHON MPAMOIl TOTIa W TOJIBKO TOT/IA, KOTJIA UX ITPOCTOE

k1 — %2
OTHOIIIEHHe —— BeIlleCTBEHHO.
21 — %3
21— %2
24. Yrou Zy TpeyroJbHUKa Z1/9Z3 PaBEeH apryMEHTY IIPOCTOI0 OTHOIIEHUS ——, & OTHO-
Rl — <3

meHne GOKOBBIX CTOPOH — MOJLYJ/IIO 9TOr0 IIPOCTOI0 OTHOIICHUS.

25. Pemmte ypasnenue 2% = Z.

26. Haiiiure cymmy cos ¢ + cos2¢ + ... + cos 2012¢.

27. Haiiaure cymmy CO — C2 +C4 —CS +C8 + .. ..

28. Kommoszunus 11060T0 9ucIa IBUKEHIH, TOMOTeTHH 1 HHBePCHil ecTh JTUOO0 IPOOHO-THHEHHOe
npeobpa3oBanue, OO CONPIKEHHOE K HEMY.

29. Jlokakure, 9T0 JIpoOHO-TNHEHHBIE TPe0OpPa30BaHUA COXPAHLIOT JBOMHOE OTHOIICHUE.

30. Haiture cymmy Bcex KopHeit n-it crenenu u3 eJuHUIbL.

V. Apyroe

31. Ha mockocTu jano n Tovyek. M3BecTHo, 4TO J100bIe 4 M3 HUX ABJILAIOTCA BEPITUHAMHI Bbl-
MYKJIOTO YeThIPEeXyTOJIbHUKA. JIOKaXKUTe, 9TO 3TU N TOYEK ABJILAIOTCA BePITHHAMEI BHITYKJIOTO
N-yTOJIbHUKA.

32. Jannl Beinykaas ¢gpurypa ® u touka A Bue mee. JJokaxkuTe, 9TO CYNIECTBYET JBE OMOPHbIE
upsimbie K purype @ npoxojsiiye yepes touky A. Jlokaxkure, 9T0 CymecTByeT npsmasi TaKkasi,
910 Touka A u durypa @ jexkar B pazHbIX MOIYILIOCKOCTSX OTHOCUTEIBHO ITOH MPSIMOI.

33. Jlan BBIIYKJIbI MHOTOYTOJBHUK. I3BecTHO, 94TO JIjTst JIIOOBIX TPEX €ro CTOPOH MOXKHO BbI-
oparh ToYKy O BHYTPH MHOTOYTOJBHUKA TaK, YTO HEPICHIUKY/ISPDI, ONyIIeHHbie u3 Toudku O
Ha 9TU TPHU CTOPOHBI, MTOMAIAIOT HA CAMU CTOPOHBI, a He HAa UX MpoJoKeHusd. [lokaxknTe, 9TO
TOT/Ia Takyio TOUYKy O MOXKHO BBIODATD IS BCEX CTOPOH OJHOBPEMEHHO.

34. Ha niockocTH JaHbl HECKOJILKO TOYEK, JIIOOble TPU U3 KOTOPHIX MOXKHO HAKPHITH KPYIOM
pajuyca 1. Jlokaxkure, 9TO BCE TOYKU MOZKHO HAKPBITH KPYyroM pajuyca 1.

35. IMeercss HECKOJIBKO IOHOIIeH, KazKJblil 13 KOTOPBHIX 3HAKOM C HEKOTODBIMHU JI€BYIIKAMHU.
JlBe cBaxm 3HAIOT, KTO ¢ KeM 3HaKoM. OJHa cBaxa 3asdBJsdeT: «2 MOTy OTHOBpEMEHHO YKeHHUTH
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BCcex OPIOHETOB TaK, 9TOOBI KaXKIbIf M3 HUX KEHUJICS Ha 3HAKOMOH eMy meBymike!». Bropas
CBaXa TOBOPHT: «A s MOIY YCTPOUTH CyIbOY BceX OJOHIMHOK: KaykKaas BBIHIET 3aMyzK 3a
3HAKOMOIO IOHOMIY!». DTOT AUAJOr YC/bIIa JIOOUTe/ b MATEMATHKH, KOTOPbIH ckazau: «B
TAKOM CJIydae MOZXKHO CIejarTh u 10, u japyroe!s. [Ipas jau ou?

36. Bce Bepimhbl JIBYI06HOTO Tpada UMEOT crenenb d. JlIokaxkure, 410 B 3TOM rpade ecTh
COBEPIIIEHHOE TapPOCOYETAHUE,

37. Cpeau n 1oHoIieil U HECKOJBKUX JIEBYIIEK HEKOTOPBIE IOHOIIM 3HAKOMBI ¢ HEKOTOPBIMH
geBymkaMu. Kazkiplit I0HOIIA XOYeT »KEHHTbCs Ha 1M 3HAKOMBIX JeBymKax. /lokazxure, 910
OHU MOI'YT 3TO CJeJaTh TOIJIa M TOJBKO TOrJa, KOrjaa Jijis Joboro Habopa w3 k toHOMIeH
KOJIMYECTBO 3HAKOMBIX UM B COBOKYITHOCTH JIEBYIIIEK HE MEHbIe km.

38. 13 rouku M BHyTpu Tpeyroabauka ABC onyckarorcsa nepuesrukyaspel M A, M By, MC}
Ha upsmbie BC, AC, AB coorBeTcTBeHHO. Kakoe MUHHMAIbHOE 3HAYEHIE IPUHAMAET CyMMa

BC ~ AC  AB
+ + =
MA, " MB, ' MC

e mpu 3T0M H0/IKHA HAXOAUTHC TOYKa M7
39. TlonoxKuTeILHBIE YHCAA T, 1, 2 TaKOBHI, uTo x2 + 12 + 22 < 3. Jlokaxkure, 9TO % + i +% >
rT+y—+z



