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OJII/IMHI/Ia,Z[bI n MaTeMaTHKa

A. B. CkonenkoB

Ilepen yuureaamu u PyKOBOAUTEIAMEA KPYXKKOB, 3AHIMAIOUIMMUC C CUTh-
HBIMU MKOIBLHAKAMA, BCTAET BOMPOC: KAK MOATOTOBUTEL IMKOILHUKOB K OJUM-
omagaM Wik K «cepbesnoy MaTeMmaTuke! HexoToprie gymatoT, 9TO A mep-
BOT'O HaAO0 OpOopeuimBaTh 3adaY9U MOCJHICTHUX OJUMIINA ML, [AJd BTOPOro HAIO
IUTATh HAYYIHYIO JUTCPATYPY, U ITO BBUAY HpI/IHHI/IHI/Ia,TIbHOI;,I Pa3HUIBI IIEP-
BOT'0O ¥ BTOPOTO OECCMBICTEHHO MHITATLCA JOCTUYL U TOTO, U APYroro. ABTop
DTOU 3aMETKN IPUAEPKUBACTCA PACIPOCTPAHEHHOT'O MHEHUA O TOM, 9TO DTH
MOAXOABI HENOCTATOYHO >(PMEKTUBHBI M OPUBOJAT K BPEIHBIM «ITOOOYHBIM
sppexTaMmy: MKOILHUKA AM00 TIPE3MEPHO YBIACKAIOTCA CROPMUGHDIM DIEMEH-
TOM B PELIEHUN 33Ja, TU00 U3YHUAIOT A3biK BBHICIIEH MATEMATHKY BMECTO €€
COJEPXKATEILHON CTOPOHBIL.

Mmue kaxeTcs, ITO OCHOBY MATEMATHIECKOTO 06GPA30BAHNA CUILHOTO yie-
HUKA, JOMKHO COCTABIATE PEUEHUC U 00CYHCIEHUE MOTNUBUPOBAHNBIT OAi Yue-
HUKG 30da4, 8 NPOUECCE KOMOPLIL OH 3HAKOMUMCA C BAHCHBIMU METTEMAMU-
YECKUMY UDEAMU U MEOPUAMU. ITO OJHOBPEMEHHO HOATOTOBUT UIKOJILHUKA U
K MATEMATHYICCKON HAYKE, Y K OJUMIINAIAM, U He HAHECET BPEJ €r0 Pa3BUTHUIO
B 1eqoM; 3T0 O6ymeT 60mee 3(pPeKTUBHO U Iad MOCTUKEHUA YCIeXa TOJBKO B
OJUMITNA [aX WIN TOJBKO B HAYKE (eCJII/I HE yYIUTHIBATH 6OJII:>HIOI‘O KOJIMNYIECTBA
Ipyrux GaKTOPOB, KPOME Pa3yMHOM OPTaHM3AINY 3AHATAN).

Kak u mpum ecTecTBEHHOM pPa3BUTUU CAMOU MATEMATUKU, KAKIAA CJe-
OYIOIIAa 33/a49a JOJKHA, OBIThH MOTHBHUPOBAHA, JUOO NMPAKTUKOU, ATUOO YyKe
PEIIEHHBIME 33Aa9aMU. [103TOMY YIeHUK, 3aHAMAIONAUCA (MOTUBUPOBAHMHON
[UISL HETO» MATEMAaTUKOU (OOBIMHO 6osee SAeMEeHTAPHOM, HO OOBITHO COJepXKa-
TENBHOW M MOTOMY OOBITHO CJAOXKHOW) BMECTO (HEMOTHUBUPOBAHHOMU IS HETO)
MaTeMaTuky (OOBIMHO MEHEE DIEMEHTAPHOU, HO OOBITHO A3BIKOBOW M IOTOMY
OOBIYHO TPUBUAILHON), UMEET MPEUMYIUIECTBO B JAJbHEUIICH yuebe U Hayd-
HOU paboTe.

OJH/IMHI/I&,ILHBIX 3a1a41 OY€eHb MHOTO, 6OJH)HII/IHCTBO N3 HUX WMHTCPECHBI
MIKOABLHUKY U CPEIU HUX MHOTO MATEMATHYECKUM COMEPKATETLHLIX. Takme
3aJ1a9M MOTYT COCTABUTL OCHOBY M3ydaeMoro marepmaga. OIHAKO perieHue
OJVMMITUAIHBIX 3339 0e3 U3YyYeHUS MATEMATUYECKUX WAEU W TEOPUU HEJO-
cTaTOIHO BGMEKTUBHO Jaxke A «IUCTOW» MOATOTOBKYA K OauMmuanam (Ha
IOATUX — TOA ¥ GojJee — MPOMEXYTKAX BPEMEHHU, KAK M BOOOIIE PelleHne
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CHIOMUHYTHBIX 33124 0e3 (pyHIaMeHTAILHOrO passuTusd). Kpome Toro, 601b-
WUHCTBY JIIOJEHU Jerde HOCTUYh yCIexa Ha OauMnuanax (Kax U B IPYTUX BU-
JaX TBOPYECKOU AEATETBHOCTH) B TOM CAYdae, KOT/IA OHU HE CIUTAKT yCIEX
raaBHOU neabio. CIOXHYIO 330a4dy Jerde PeninTh, eCIu CIOKOUHO IYMAaTh O
caMom 3ajate, a He 0 HAarpajae, KOTopasd IoCIeayeT 3a ee pemenuneM. [losTomy
NIKOJBLHUK, MOTUBAPOBAHHBIN 60J€€ BHICOKON IETbI0, 9€M YCIIEX HA OJUMITAA-
JI€, AMEET HA, 3TOU OJUMITUAAE TCUXOIOTUIECKOE MTPENMYIIECTBO.

Kak ygagmo mogo6paTh 3agatm misa OOy<IeHUd yIeHUKOB? ITOT BOIPOC
yduTens 3ajaBanu cebe NOCAeTHUE TeCATH THICAY JeT |2, mpeaucaosue], [4],
[5, c. 26-33], [7, upeauncaosue]. Pacckaxy u s 0 9acTU CBOEr0 NPAKTUYECKOTO
OTIBITA, HAXOMANIET0CA B PYCIe OMBITA MPUBEJEHHLIX ABTOPUTETOB.

B MockoBcKkOM IEHTpe HENpPEpPBIBHOTO MATEMATHYECKOTO OOpPa30BAHUM
(MITHMO) mom pykOBOACTBOM aBTOPA DTOW 3aMETKH MPOXOAUT KPYKOK
«Ouumnua et m MaremaTrkay. Moumu accucTeHTamMu B pa3Hoe BpeMs ObLTH 1
apagiorea A. Axoman, A. 3acopum, /1. llepmakos, C. Crupugonos u U. Hlmyp-
HUKOB. OJTO CTYAECHTHI MEXAHWKO-MATEMATUIECKOTO dakKyabTeTa MOCKOB-
CKOTO TOCYAapCTBEHHOIO YHUBEPCHTETa, B mpomuoMm mnobeamrean Mexy-
HAPOJHBIX U BCEPOCCHUCKUX OTMMINA[ ITKOJILHUKOB. BOIBIIMHCTBO U3 HEUX
OTJNIHUKY, HEKOTOPBLIE M3 HUX YK€ ABIAIOTCA ABTOPAME HAYYIHBIX paboT.
Ananoruunsin kpyxok «Maremarndeckunn CemMuHAp» S BEAy B (PU3UKO-MATE-
Maruaeckon mkoge-uatTeprare uM. A. H. Kommoroposa (CYHII MI'Y) ¢ 1994
roga (o 2001 roza comectHo ¢ B. H. ly6posckum).

YaacteoBaTh B kpyxke «Omummuagsr m MaTeMaTnkay ©MEeT TpaBo Jro-
oou xemaromut. OIHAKO YPOBEHL 3aHATHU JOBOJBHO BBICOK; OOJBITUHCTBO
VIACTHUKOB HAIIET0 KPYXKa — yiIeHUKH §—11 Kx1accoB, KOTOpLIE UMEIOT IITAHC
TpoOuTH HA BCEPOCCUUCKYIO OMMMITUATY .

AxTuBHOE yvacTue B KpyXKe TPeOyeT 3aTpaT BPEMEHU W CHJI, TO3TO-
MY €ro XKeJaTeIbHO COTVIACOBATL ¢ POAUTENAME W yuauTeasMmu. Ha zamaruax
KPYXKa IIKOILHUKY YIATCA PEIIATh NHTEPECHBIE 33,1a4U, TOJ00paHHbIe TAK,
9TO B IPONECCE WX PEICHUA W 00CY X ICHNA YICHUKN 3HAKOMATCA C BAXKHBIMU
MATEMATAYECKUME UACAMU U TEOPUAMU. B Hatamze KaxJOU TEMBI PeIaioT-
ca ¥ pa3sbupaloTca B OCHOBHOM 33a4M, TPEAJATABIINECS PaHee Ha OJUMITUA-
nax (MIM aHATOTMYIHBIE TAKOBBIM). A B KOHIIE /I€I0 9aCTO AOXOAUT A0 34004
das uccaedosanus. Ml yaeaseM MHOTO BPEMEHU UHIUSUIYAAbHbIM 3AHATH-
AM, pa3bupas JUHTHO ¢ KAXKIBIM ITKOILHUKOM €TI0 PEIIeHUA U AaBasd €My MOj-
CKa3KM ¥/ WiV JONOJHATENbLHBIE 322491, & TAKXKEe 3AaHUMAEMCA CO NIKOAbLHUKA-
MU, KOTOPBIE PENIAI0T UCCAENOBATENBCKIE 330291 (M BBICTYHAIOT CO CBOMMMU
pe3yJIbTaTaMK Ha KOH(DEPEHIMAX MKOILHUKOB). Boree moapo6HO o 3amadax
[UISL MCCIEJOBAHUA CM., HAIDUMED, [6]. 3aHATHA KPYyXKKA OOBEJUHAIOTCA B IH-
KIbl w3 1-3 3aHATHE, CBABAHHBIX OOIEU TEMOW Wiu ujeed. PasHble MUKJIBI
TMOYTH HE3aBUCUMBI APYT OT APYTa, & UX AHHOTAINU OOBABIAIOTCA 3aPAHEe
(O>TOMY MOXKHO M3yHYaTh TOIBKO T€ IUKJBL, KOTOPHIE UIKOIBHUKY HAmboIee
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uHTepecHb). HeKoTophle MaTepuaibl KPYX)Ka OMyOIMKOBAHBL B JKYPHAIAX
«KBauT», «MaTemaTuieckoe mpocsemnienuey, «MaTeMaTnaeckoe 06pa3oBaHues
7 “Quantum”. B xoporiyo noroay 3aHATAS KPYKKa, 9aCTO MPOBOAATCS C BhI-
€3[0M Ha IPUPOLY.

Baxuou cOCTABAAONEN KPYXKKA ABIAIOTCA BHIE3THBIEC TIKOJILI. SAHATUL
HAa DTUX IIKOJAX BEIYT 3aMeYaTeIbHbIE MATEMATAKN U YIUTENA, TAM IIPEBOC-
XO/HO OPraHW30BaH OBIT M JOCYT MIKOJIBHUKOB. llpuraamaioTcs Tyaa Hanbo-
Jiee aKTUBHBIEC YIACTHUKU KPYXKa, a Takke Te mobeaurean MOCKOBCKOU u
Beepoccunckon omnMmmam, KOTOpLe KUBYT B Mockse miu Gamxmem Ilommo-
CKOBBE M HE 3aHUMAIOTCA B KDY XKeE.

IogdepkHy, 9TO yCIENIHOE yIaCTHE B KPYXKKE HE yIUTHIBAETCA npu dop-
MupoBaHuK KoMauIb5I Mocksel Ha Beepoccunckyio Onmumvmnuany. Ho, komedno,
OHO TMOMOXET YCIENTHO BLICTYMUTE HA, JI000U OJIUMIHAATE.

IIpuBeny nmpumep AByX IUKJIOB 3a1a< n3 pa3bupasinuxca Ha Kpyxke. [lep-
BBIV IUKJ TOABOAUT MIKOJBEHUKA K OTKPBITHIO JEMMbI BepHcauga. 3aMeTuM,
YTO B CYUIECTBYIOIMUX YIeOHUKAX (B TOM HHUCIE A MIKOALHUKOB) M3Y9CHUE
MPUIOKEHUN TeMMBI BepHcanma HAYMHACTCA ¢ HEMOTUBUPOBAHHBIX MOHATUN
u Teopun. Kaxgas caeyromas Cepus BBIAABAJACH ITKOJLHUKAM IOCHE Pa3-
60pa mpeabIAymer. BToOpor NUKI TOABOAUT IMKOILHUKA K TOHATHUIO TETHON
Opobu Ha TpUMEpEe AJTOPUTMA, BHIYUCIEHUA KOJAUGECTBA IEABIX TOUEK (IO
npsMou y = «x». [lpyrre nukiabl MOXHO HAUTU B WHTEDHETE HA CTPAHU-
ne www.mccme.ru/circles/oim. (Muorme MaTepuanbr Ha STOM CTPAHUILIE HE
MPEeTEHAYIOT HA OPUTHHATLHOCTL. He Bce MaTepuasbl TaM COCTABICHBI MHOU;
MMEHa, IPYTUX COCTABUTEIEN YKABHLIBAIOTCA.

Baaromapro 3a samedanusa n 06Cy X geHuUs, ClIOCOOCTBOBABIINE YJIY IMICHUIO
macrosamen 3amerku, M. H. Bamoro, B. H. Io6poBoanckyio n ee HayIHOTO Py-
koBoguTens A. A. Pycakosa, a Takxe BCeX yIACTHUKOB KPYXKa, «QIIMINA, THI
n MaTemaTukay.

KOMBUHATOPUKA KJACCOB 3KBUBAJIEHTHOCTH

1-4 CEPUA.

1. CkoIbKUMEU CIOCOOAMU MOXKHO PACKPACUTHL TPAHU KyGa B KPACHBIA W
cepuin miBeTa? Packpacku, coBMemarommecs B (TPEXMEPHOM) TPOCTPAHCTBE,
CINTAKTCA OJUHAKOBBIMU.

2. Hangure 9ucio packpacoK KapyCelu U3 7 BATOHYHKOB B @ [BETOB (T. €.
KOJIMYECTBO PACKPACOK BEPIIVMH MPABUIHLHOT'O N-YTOJBHUKA B G IIBETOB, €CJAN
PACKPACKHU, COBMEIIAIONIAECA TOBOPOTOM, HEOTAMIUMBI) A

(a)n=>5; (b)yn=4; (c)n==6.
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3. Haigure KOIAIECTBO 3aKPACOK B ( IBETOB

(a) IPAaBMABLHOTO TPEYrOAbHUKA, PA3OUTOr0 CPEAHUMY JUHUAMA HA 4 paB-
HBIX TPEYTOJIbHUKA.

(b) To xe mias 9 TPEyroabHUKOB.

(c) xkBagpaTa, pa3buTOro CPEAHUMY JUHAAMYA HA 4 PABHBIX KBAAPATA.

(d) To xe masg 9 paBHBIX KBaIPATOB.

4.* Hamaure 9MCaI0 3aMKHYTBIX OPUEHTHMPOBAHHBIX CBA3HBIX JOMAHBIX C
BEPUIVHAMU B BEPIINHAX TAHHOTO MPABUILHOTO pP-yTOABHUKA (TAe p — IMpo-
croe). JloMmaHbie, COBMENMIAIOUIMECT TOBOPOTOM, HEOTAMYUMEL.

2-1 CEPUJ.

AHAIOrMYHO TPUIYMAHHOMY BaMM CIOCO0Y MOXKHO PEInTh 34439y 2 Ui
MPOU3BOJBHOTO 73, OTHAKO pemnierue OyxeT rpomosakuM. [Ipusenem 6oaee mpo-
cTou (A «OUeHb HEMpPOCTHIX» 7)) CIOCO0 HA IpUMepe DEIIeHWs 3aJa49u 2C.

O6o3nadum depe3s X UCKOMOE YUCI0 PACKPACOK. HazoBeM 3anymeposa-
HOT packpackot PACKPACKY KApyCeau U3 IIEeCTU 30HYMEPOBAHHbIT BATOHIN-
koB. Torga Bcero ects a® 3amymepoBanEbIX packpacok. [1a 3aHyMepOBaHHOMR
packpacku « 0603HAYMM 4epe3 [] COOTBETCTBYIOILYIO HE3aHYMEDOBAHHYIO
PACKPACKY.

IMocuamraem aByma cnocobamu wmcao P nap (a,n), B koropeix n € {0, 1,2,
3,4,5} m a — BaHyMepOBaHHAA PACKPACKA, MEPEXOAAIAa B ceOs TPy MOBO-
pote ma 27n /6. Ilycts stab o — wmcao Tex n € {0,1,2,3,4,5}, a1 KOTOPBIX
HOBOPOT HA 27n/6 mepeBoAUT 3aHyMEPOBAHHYIO PACKPacKy « B cebsa. Torga

P = Z staba = Z Z stabla] = Z stab 6sta?oﬂ =6X

packpackaM f {a:[a]=8} packpackam 3

[Ipeamocaegaee paBEHCTBO BBHIMIOIHEHO, TOCKOJIBKY

— IS 3aHYMEPOBAHHBIX PACKPACOK (] W (g, MEPEBOANIMXCA IPYT B APY-
ra nmosoporamu, staba; = stabay (oTu paBmbIe UmMCaa 0603HAYAIOTCA
stabla]), u

— KOJHMYIECTBO 3aHYMEPOBAHHEBIX PACKPACOK, MMOIYYIAIOUIUXCA IIOBOPOTAMU

M3 JTaHHOW 3aHYMEPOBAHHOW PACKPACKHU (v, PABHO o
stab «

5. [lokaxuTe TOCJIETHEE YTBEPK ICHAE.

C apyrou cTOpoHBI, TOBOPOT Ha 27n/6 mepesoauT B cebGs POBHO a(m6)

6)

5
3AKPEILICHHBIX PACKpacok, mostomy P = 3 a(™6), Uraxk,

n=0

X = %(a6 + 2a + 24> + a3).
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6. Hangure gucio
(a) packpacok Kapyceau m3 7 BATOHYMKOB B ¢ IIBETOB.
(b) a-userHbIX OXepemunt u3z n Gyc.

7. CxonpKuME cIOCOGAME MOXHO PACKPACATh B @ IBETOB I'paHu (a) mpa-
BUIbHOTO TeTpasapa; (b) kyba? Packpacku, coBMemamoumecs BpalleHAEM
(TpexMepHOT0) POCTPAHCTBA, CIUTAIOTCA OJUHAKOBBIMU.

8. CKOIBKO CyLIeCTBYET DA3IAYHBIX (T.e. Hem30MOPQHBIX) (HE)OpUEeHTH-
poBauubIX rpados ¢ 4 Bepmmaamu?! A ¢ 57

9.* Orobpaxenus {0,1}" — {0,1} (T.e. pyEKIUE arre6phl JIOTUKK OT 1
MEPEMEHHBIX ) HA3BIBAKOTCA KOH2PYIHMHbIMU, €CJAA OHU CTAHOBATCA PABHBIMU
HOCJIE IEPEMMEHOBAHUA EPEMEHHBIX.

(a) Hamgmre wmcno b, GyHKIUR aare6pbl JOTWKA OT 7 MEPEMEHHBIX C
TOYHOCTBIO 10 KOHIPYSHTHOCTH.

(b) Mokaxwre, 9T0 CymecTByeT nllrgo n!b,/2%" w maiauTe >TOT TMpened.

10. ChopmyaupyuTe o6UIyI0 TEOPEMY, KOTOPYIO MOXHO OBLLTIO GBI MpuUMe-
HATL BMECTO IOBTOPEHUA IIPUBEAECHHOTO PEIIeHNUI 3303491 2C.

3-s1 CEPUs. Bot oTBeT.

JIEMMA BEPHCAUZIA. Ilycmv 3adanbl kKoneunoe mnoxcecmso M u cemeti-
emeo {g1 = 1d M, ga,...,9n} npeobpazosanutdi smozo muoncecmea, 3aMKHY-
moe OMHOCUMEALHO KOMNOZUUUL U 83AMUA 06pammno20 ssemenma. Hazosem
aaemenmbt muoxcecmea M OKBUBANEHTHBIMU, €CAlU 00UH MONCHO MEPESEeCmU
8 dpyeoti odnum u3 dannbir npeobpazoeanuti. Tozda wucao Kaaccos IKBUBA-

1 n
aenmuocmu pasno — y . fix(g;), ede fix(g;) — uucao saemenmos mnosxcecmea
n
k=1
M, xomopuwie npeobpazosanue g; nepesooum 6 ceba.

(9T06Bl cHenaThb STOT U CJACAYIOUNE DEe3yJIbTATHI MEHee NOCTYIHBIMHU,
ux OOBITHO (HOPMYJUPYIOT U JOKA3HIBAIOT HA A3BIKE TEOPUU A0CTPAKTHBIX
rpymm. )

Hasosem (komeunoti) epynnot koHeHOE CEMENCTBO IPEOOpPA3OBAHNH (T. €.
NePECTAHOBOK) HEKOTOPOI0 MHOXKECTBA, 3AMKHYTO€ OTHOCHTEIHHO KOMITO3H-
WA U B3ATHAA 06PATHOTO daeMenTa. [JJalbHenmme 3a 18 0CO6EHHO NHTEPeC-
HBI TeM, KTO yXKe DeIlaJ 3aAa<H PO IE€PECTAHOBKHU.

11. (a) Jlo6as rpynmna coaepRKUT TOXACCTBEHHOE IPEOOPA3OBAHUE.
(b) Ecam wmcno n npeobpasosaruu B rpymne G IpocToe, TO I JH060T0
HETOX JECTBEHHOTO TIpeobpasosanua g € G mmeeM G = {g,¢%,...,¢" = id}.

Ecim B rpynme G Haitzercs npeobpasoBanue g, aas koroporo G = {g, g,
.,g" = id}, To rpymna G masbiBaeTca yukauueckot. I'pynna G Ha3BIBAETCA
buyurauueckot (3TOT TEPMUH He OOLICIPUHAT), €CAN IIA HEKOTOPHIX IEIBIX
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p>1muq > 1 u npeobpazosauum g, h € G Bmmoaneno gh = hg, g¢ = id,
hi=iduG={¢*n | 1<k <p,1<I<q}

12. IlpuseguTe nmpuMep CUIMKINIECKON T'PYINLI U3 4 DIEMEHTOB.

13. Jlrobas au rpynna u3 7 npeoOpa3OBaHUK ABIACTCA MUKIMICCKOU WK
ounukaudeckon qix () n=4; (b)n=6; (¢)n=28 (d)*n=29;
(e) n=10; (f)* n=157

14.* Teopema Jlazpanxca. Ecmu H — moarpymnna rpynnst G (T. €. IOAMHO-
XKeCTBO rpynnsl (G, Takke ABIIOMIEECS IPyHnon), To #G meaurcs Ha #H.

15.% Teopemvr Cunosa. IycTs p — mpocroe, n gemwres ma p* u me gemmres
ma p*tl, a G — rpymma u3 n saementos. Jokaxmre, ITO

(a) B G mmeerca mogrpymma u3 p* siemenTos.

(b) Yucao Takux noarpynn CpaBHUMO ¢ 1 IO MOAYJIIO P.

(¢) Mus moberx aByx Takux noarpynn H w H' mauperca Taxoe mpeoGpa-
soBamme g € G, uro H' = {ghg™' | h € H}.

(d) Ecim p u ¢ — mpocteie, p < g u ¢ — 1 He geauTcsa HA P, TO MH0OOAA
rpyma w3 pg npeobpasoBAHUE ABAAECTCH UAKIXICCKOU WAU OUIMUKIUIECKOU.

IIEJBIE TOYKHU OO MPAMON

STI/I 334291 IIOABOAAT IMKOJABHUKA K AJATOPUTMY BbBIMUCJACHUA CYyMMbI
n

fa(n) = > [ak], T.e. KOMMIECTBA TETBIX TOYEK «HOA OPAMOK Y = ax». depes
k=1

[z] m {z} o6osmauaroTca memas u ApOOHAA TACTH YUUCIA T, COOTBETCTBEHHO.

Jlarurckue 6YKBBI 0603HAYAIOT TEJbIe YUCAa. AITOPUTM CTPOUTCA B 3329aX

2abc, zamaga 1 nonesHa « st pa3orpeBay.

1. Hangure fo(n) paa  (a) neaoro «;  (b) meaoro 2«;;  (¢) memoro 3a;

fa(n) )

2

(d) @ = a/n ana pamubix Heabix ¢ u n; () Hamaure lim
n—oo n

2. okaxwuTe, ITO
(a) Ja(n) = fla)(n) + 3laln(n +1).
(b) foln) + f1([ne)) =[] = nlnal,

rae ¢ — 3HAMEHATETh HECOKPATAMOU APO6OH, TPEACTABIAIOMICH TUCTO (r, €CIN
n

(¢ PAIMOHAIBHO, 1 ¢ = 00 (T.e. [—] = 0), ecau o UPPALUOHAIBHO.
q

YkazaHue: MOCYMTAUTE KOAMIECTBO ILEIBIX TOYEK B IMPAMOYTOIBHUKE
1<z <n, 1<y <[nal
(c) Hamawre anropurm BeraucacHus cyMmbl fo(n). Ykazanme:
2n

Faps(n) = n[5 1+ 5] = fap ()
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Fsp (5] = S5+ 1) + fiya(5D;

3
Hip(B) =BG+ 151 - LG,
ES -
HOCKOABKY [[z]/n] = [x/n] aas weaoro n > 0 u, 3Ha4MT, [%] = [5];

PR = 2+ 1),

i
(d) Hamaure anropur™m Bhramcaenus cymmsr »  {ak}.
k=1

3ameuanus. TacTabm crydan pasercTsa 2b (Ha KOTOPOM OCHOBAH Ipe/Ia-
raeMbIll aIrOpUTM) IS HOJOKUTENbHBIX HEYeTHBIX B3AMMHO [POCTHIX YUCel
p<q a=p/lgun=(q—1)/2 (torga [na] = (p — 1)/2) noasaserca upu
JTOKa3aTeIbCTBE 3aKOHA B3AXMHOCTY KBaIPATHYHEIX BEIIeTOB |1, Bompoc 16
raase IT u V.2.1]; nokasarenscTso obmero cayqas adaaoru+aso. Cymma us 2d
BBIUHCICHA (6OM€e TPOMO3AKUM CIOCOOOM, UeM MPEIOXEHHBIN 31ech) B [3].
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