saduamv namoili mamemamuveckuli MYpHup CMapuULerAACCHUKOS
«Kybox namamu A.H.Koamozoposas
Tseepw, 28 noabps — & dexabps 2022 200a

YersépThIili Typ 04.12.2022. TPETHA JIUTA, BOU 3A 1-4 MECTA

1. Jlanbl HaTypaJsibHble yncaa k > 2, n > k u t. Kaxaomy ynopsoueHHOMY HAOOPY HATYPATbHBIX TUCET
T] < 9 < ...< T, HE TPEBOCXOJISIINX 7, YAAJIOCh COMOCTABUTHL HATypaJsibHoe aucio f(xy,Ts,...,T), HE

peBoCXoIdInee ¢, 94To fgxl,a:Q,...,xk) # f(xo,x3,...,Tpp1) pu 1 < 71 < T < ... < T < Ty < N

Tokazure, a0 1 < 22 (k — 1 npoiixa).

2. Ang mumrer qmcita 1,2, ...,100 B kirerku Tabsmnsr 10 X 10, Kaxk10e 9UCI0 IO OJHOMY pas3y, B IPOU3-
BOJILHOM TIOPsiJIKe. 3a OiH X0/1 Bopst BEIOMpaeT CTPOKY Wiin CTOJIOEI] U IPOCUT AHIO YIIOPSIOUNTD TUCIIA:
[0 BO3PACTAHUIO CJIeBA HAIPABO B CTPOKAX W MO BO3PACTAHUIO CBEPXY BHU3 B crosidrax. IIpu stom Bops
tabsuiry He BUIUT. Jepe3 11 X070B OH JOJ/IKEH yKa3aTh KJIETKY, HA KOTOPOi OyJeT HAIUCAHO YUCIO OT
30 mo 71 (Briounresbro). CMmoxkeT in Bopst rapaHTHPOBAHHO TOOEANTD, KAaK Obl HI PACCTABIISIA THUCIIA
Anga?

3. Jlsig HaTypasbHOrO 4Yucaa m 0bo3HAUYUM 4Yepe3 ¢(m) KOJIMIeCTBO HATYDPAJIbHBIX YUCE], He TPEBOCXO-
JISIIAX M U B3AUMHO IMPOCTBIX € 1M, a Yepe3 o(m) cyMMy HaTypaJjbHbIX Jeanresieil uncia m. Haiioure Bee
YETHBIE HATYPAJIbHBIE N, JIJIst KOTOPLIX n°c(n) — 2 genurcs Ha o(n).

4. Touka O — IEHTP OMUCAHHON OKPYKHOCTHU W OCTPOYTOJIbHOTO Tpeyronbanka ABC. Buccekrpuca yriia
/BAC nepecekaer BC' B Touke D. OKpyKHOCTb w4 KacaeTcs oTpe3koB AB u AC, a Takake BHYTPEHHUM
obpazom Kacaercsa w B Touke P. OboznatnM depes F n F' TOUKN KacaHUs BHEBIIMCAHHBIX OKPYKHOCTEH C
orpe3kamu AC u AB coorBercrBenno. [lycte N — touka Haress, To ecth ToUKa mepecedennst OTPE3KOB
BE u CF. Oxa3zajoch, aro N JIeXKUT Ha ONMMCAHHON OKpyKHOCTH Tpeyroabanka AEF. Jlokaxkure, aro N
TaKKe JIEYKUT Ha OIMMCAHHONW OKPYKHOCTH Tpeyrosbuuka PDO.

5. Ha mockoctn HapucoBaHbI lepecekaiommecs TpeyroiabHuK 1 u kpyr (). Jlokaxkure, 9TO ILIOMAIH
S(T) | S(9)

3 2

6. /lano GeckoHeUHOE MHOXKECTBO A, cocrosiiee n3 mejbix dnces. JJokaxkure, 9T0 B HEM MOYKHO BBIOPATH
takue 20 3JIEMEHTOB, UTO CpejiHee apudmMeTndeckoe 00X 11 U3 HUX He MPUHAIEXKUT MHOXKECTBY A.

Iepecedenus He IIPpeBOCXoJuT

7. Jlano meuérHoe HATYPAIbLHOE N. 3a CTOJOM CHIAT N U€JOBEK, N3HAYAIBHO Y KarKJI0r0 U3 HUX IO 1
MoueT. Pa3z B MUHYTY IpOM3BOJILHBIM 00pPA30M BBIOMPAIOTCH J[BA U€JIOBEKA, U TOT, y KOT'O MOHET MEHbIIIE,
OTHAET OJIHY MOHETY TOMY, y KOTO MOHET OoJibliie. Ecn y BRIOpaHHBIX JIIO/Ieit MOHET MOPOBHY, TO TOT, KTO
OTIAET JIPYroMy MOHETY, BbiOMpaeTcs ciaydaitno. [Iporece 3akanunBaeTcs, KOrjia Bce MOHEThI COOEPYTCs y
0JTHOTO |esioBeka. Kakoe HamboJIbIlIee IUCI0 MUHYT MOYKET ITPOJIOJIZKATBCS ITOT Hporecc?

8. IIycTh v — eIMHCTBEHHBIH BeMeCTBeHHbBI KOpeHb MHorouIeHa 1° —222+x—1. sBectno, uro 1 < a < 2.
Ompesie/nM TOCTIEIOBATETEHOCT MHOTOMICHOB { Py () },,5 0, TPUHAB po(T) = T 1

Pri(x) = (pa())’ — a

upu Beex 1esbix n > 0. CKOMBKO Pa3imYHbIX BEIeCTBEHHBIX KOPHEH y MHOrOWIeHa Pio(x)?

9. llycts ABC' D FE — npaBusibublit satuyroibauk. Touku P u ) nexat na croponax BC u C'D coorBet-
cTBeHHO Tak, 410 ZAPQ = 90° u LPA(Q) = 36°. Haitiaure rpajycuayio mepy yriia QFED.

10. Cymectytor it rpad G, Bce cTeleHN BEPIINH KOTOPOrO YETHBI, I HATYPAJIBHOE THCJIO 1 TAKHE, ITO
JTsT TIOOBIX JIBYX (He 06s3aTeIbHO PA3JINYHBIX ) BEPIIUH U, ¥ CYIECTBYeT HEYETHOE YUCIIO CIIOCOOOB JTONTH
u3 u B v poBHO 3a n maros? (IIpu «1oxo/e» MOXKHO MPOXOIUTH IO BEpIINHE UK pedpy HECKOJIbKO pas.)
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YersépThiili Typ 04.12.2022. TPETHA JIUTA, BOUN 3A 5-6 MECTA

1. lan koHeuHbIi HAGOP HATYpasibHbX uncen A = {a, ag, . . ., a,}. VI3BecTHO, 9TO CYIIIECTBYET MHOKECTBO
HeJIbIX dncesl B Ttakoe, 94To JiIoO0e HATYpPaJIbHOE YUCIO Kk MOYKHO €JMHCTBEHHBIM 00PA30M IPEJ/ICTABUTH B
Bujie k =a+b|a € A b€ B. Jlokaxkure, 9T0 CyIIECTBYET MHOKECTBO Tejibix dnces C' Takoe, 4To Jiioboe
1eJI0e IUCI0 kK MOYKHO €JIMHCTBEHHBIM 00pa30M IpeJIcTaBuTh B Bujie k =a+c|a € A,c € C.

2. Anga mummrer gmcita 1,2, ...,100 B kyrerku Tabsmnsr 10 X 10, Kazk10e 9UCI0 IO OJHOMY pas3y, B IMIPOU3-
BOJILHOM TIOPsiJIKe. 3a OJMH X0/ Bopst BEIONpaeT CTpOKY WK CTOJIOEI U TPOCUT AHIO YIIOPSIIOUNTD TUCIIA:
10 BO3PACTaHUIO CJIeBA HAIIPABO B CTPOKAX U II0 BO3PACTAHUIO CBEPXY BHU3 B cTosibmax. [Ipu sTtom Bops
tabynity He BuauT. Yepe3 11 X070B OH JIO/IZKEH YKa3aTh KJIETKY, HA KOTOPOW OyjeT HAIKMCAHO YUCIO OT
30 o 71 (Briroumresbro). CMmoxkeT jin Bopst rapaHTHPOBAHHO TOOEANTD, KAaK Obl HE PACCTABIISIA THCIA
Ansa?

3. Jljist HaTYpaIbHOTO YHC/Ia M 0003HAYMM depe3 ¢(m) KOJIMIeCTBO HATYPAIbHBIX UHCE, He IPEBOCXO-
JSIINAX M U B3aUMHO IIPOCTBIX € M, & Yepe3 o(m) cyMMy HaTypaJbHBIX jJeuTeseii nciaa m. Haiiaure Bee
YETHBIE HATYPATbHBIE N, JITst KOTOPBIX N0 (n) — 2 neqmrest na ¢(n).

4. B tpeyronpauke ABC' Guccekrpuca yria A mepecekaerT BHEBIHUCAHHYIO OKDYKHOCTH (KaCAIONLYIOCS
cropoubl BC') B Toukax D u E takux, aro D nexur na orpeske AE. JTokaxure, 94To

AD _ BC?
— K .
AE ~ DE?
5. Ha mmockoctu HapmcoBaHbI Tepecekatormmecs Tpeyroibauk 1 u kpyr ). /lokakure, 9TO II0MAH
S(T) | 5(©)
nepecevyeHnsi He IIPEeBOCXOIUT 3 + T

6. JlokayKuTe, 4TO CYIIECTBYET GECKOHEYHO MHOTO HATYPAJIBHBIX 4mces k TaKUX, 4To 4mucio k¥ MoykHO
IIPEJICTABUTH B BUJIE CYMMbI KYOOB JIByX HATYpPaJbHBIX UHCEI.

7. Hano HeuérHOE HATypaJbHOE N. 3& CTOJIOM CHIAT N U€JOBEK, U3HAYAJILHO Y KayKJOTO U3 HUX 10 N
MoHeT. Pa3z B MUHYTY POM3BOJILHBIM 0OPa30M BBIOMPAIOTCH JIBa Y€JIOBEKA, U TOT, y KOI'O MOHET MEHbIIIE,
OTJAET OJIHY MOHETY TOMY, Y KOT'O MOHET OoJibItie. Ecm y BRIOpAHHBIX JIIOJIelf MOHET TTOPOBHY, TO TOT, KTO
OTJAET JIPYrOMYy MOHETY, BblOupaeTcs ciydaiino. [Iporecc 3akanauBaeTcs, KOT/ia BCe MOHETBI cOOEPYyTCd Y
ofiHOTO YesioBeKa. Kakoe HanboIbIee 9uCaI0 MUHYT MOYKET MPOJIOJIZKATHCA ITOT Tporece?

8. ITycThb v — eJIMHCTBEHHBII BelleCTBeHHBII Kopenb MHorowieHa o —2x2+x—1. ssectHo, uto 1 < o < 2.

OrpeiesinM 110CJI€J0BATE/ILHOCTS MHOIOUICHOB { Py () },,5 o, IPUHAB po(z) = 2 1

Pus1(2) = (pa(2))* — @

npu Beex 1esbix n > 0. CKOJMBKO Pa3nYHBbIX BEleCTBEHHBIX KOPHEH y MHOrOWIeHa Pio(T)?

9. IIycte ABC'DFE — nsiTuyTOJIBHUK, BIUCAHHBIN B OKpYKHOCTB (). [Ipsamvast, mapasienpras orpesky BC,
nepecekaer orpesku AB n AC' B Toukax S u T’ coorBercrBenno. Ilycts X — Touka mepecevdeHust mpsiMbIX
BE u DS, a' Y — touka nepecedennus npsambix CE u DT. Jlokaxure, uto eciu npsmas AD sBisiercs
KacaTeJbHOI K OIMMCAHHOW OKPYKHOCTH TpeyrosbHuka DXY', To npsmas AFE sBjsiercs KacaTeIbHON K
OIMCAHHON OKPY2KHOCTHU TpeyroyibHuka XY .

10. /Tano marypasbHoe uuciao k > 2. Haligure HanMmenblliee HATYPAJIbHOE YUCIO N TAKOE, UTO U3 JIIO-
OBIX M TOYEK Ha ILJIOCKOCTH MOXKHO BBIOpaTh k TaKUX TOYEK, 9TO JUOO BCE PACCTOSIHUS MEXKJIy HUMHU He
IIPEBOCXOIAT 2, JIOO BCE PACCTOAHUS MEXKIy HHMHU CTPOro 0oJibiie 1.
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Yereépthiii Typ 04.12.2022. BTOPA A

1. Jlanbl HaTypaJsibHble yncaa k > 2, n > k u t. Kaxaomy ynopsoueHHOMY HAOOPY HATYPATbHBIX TUCET
r1 < Ty < ... < Ty, HE IPEBOCXOJAIIUX 7, YAAIOCH COMOCTABUTEL HATYpaAIbHOE YUCIO f(x1,Ta, ..., xy)), He

peBoCXoIdInee ¢, 94To fgxl,a:Q,...,xk) # f(xo,x3,...,Tpp1) pu 1 < 71 < T < ... < T < Ty < N

2
Hoxkazxure, uto n < 227 (k — 1 apoiixa).
2. I[Tocie1oBaTEILHOCTD @1, A3, - . . COCTOUT U3 KBAIPATOB HATYPAJIbHBIX YHCEJI U YIOBICTBOPAET IIPU BCEX
HATYPAJbHBIX M U N YCJIOBUIO Gty = G + G + 2mn. Haiiure Bce Takume 1moc/ie/1oBaTe/IbHOCTH.

3. Ha Mapce B Xojiy KyIiopbl TpEX JOCTOMHCTB a, b, ¢ 6abocos, 111e a,b, ¢ — HaTypaJibHble Yucia. Map-
CHaHWH OOGHAPYXKUJI, 9TO y HEro MMEITCs KyMophl obrmeit cymmoit 2A 6abocos, rie A = HOK(a, b, ¢).
JlokaxkuTte, 4TO OH MOXKET TOJIOKUTH BCE CBOM 0A0OCHI B JIBa KapMaHa TaK, 9TOObI B HUX OBLJIO TOPOBHY
6ab0CoB.

4. Touka O — eHTp ONMUCAHHON! OKPYZKHOCTH W OCTPOYTOJIbHOTO Tpeyroiabauka ABC. Buccekrpuca yria
/BAC nepecekaer BC' B Touke D. OKpyKHOCTh w4 Kacaercs: orpe3koB AB u AC, a TakkKe BHYTPEHHUM
obpaszom Kacaercsa w B Touke P. Oboznatnm depes F n ' TOUKN KacaHUs BHEBIIMCAHHBIX OKPYKHOCTEN C
orpeskamu AC u AB coorBercrBenno. [Iycte N — touka Haresst, To ectb ToUKa mepecedennsi OTPE3KOB
BE u CF. Oxa3zajoch, aro N JIe2KUT Ha ONKMCAHHON OKpyKHOCTH Tpeyroiabunka AEF. Jlokaxkure, aro N
TaKzKe JIEXKUT Ha OIUCAHHONW OKPYKHOCTU Tpeyroiabauka PDO.

5. Ha IIJIOCKOCTHU HapPUCOBAHBI II€peCCKalolluecda TPEYTrOJIbHUK T u Kpyr Q rHOKEL}KI/ITG, 9TO IIoIIadb
S(T)  5(Q)
+ =

6. /larno OGeckoHETHOE MHOXKECTBO A, cocTositee u3 esbix duces1. JlIokaxKure, 9T0 B HEM MOXKHO BBIOPATH
takue 20 3JIEMEHTOB, UTO CpejiHee apudmMeTndeckoe 00X 11 U3 HUX He MPUHAJIEXKUT MHOKECTBY A.

repecedenunsd HE IIPEBOCXOIUT

7. Jlano HeuéTHOE HATypasbHOE N. 3a CTOJIOM CHJST 71 YeJIOBEK, M3HAYAIbHO y KaXKJ0r0 U3 HUX T10 N
MoHeT. Pa3z B MUHYTY IpOU3BOJILHBIM 00pa30M BBIOMPAIOTCS JIBa YejI0BeKa, U TOT, Y KOI'O MOHET MEHbIIIE,
OTHAET OJHY MOHETY TOMY, Y KOTO MOHET OoJibliie. Ec/in y BEIOpaHHBIX JIIO/Ieit MOHET IIOPOBHY, TO TOT, KTO
OTJAET JIPYrOMYy MOHETY, BhIOUpaeTcs ciydaitno. [Iporecc 3akanamBaeTcsd, KOTia BCe MOHETBI COOEPYTCd Y
oJTHOTO [esioBeka. Kakoe HamboJIbIlIee IUCI0 MUHYT MOYKET TPOJIOJIZKATHCS ITOT Mporiecc?

8. IlycTh v — eMHCTBEHHDIH BEMeCTBEeHHbBI KOpenb MHorouaeHa ° —2z2+x—1. sBectno, uro 1 < a < 2.

Orpe/ie/inM 10C/Ie0BATEILHOCTE MHOTOUICHOB { Py, ()}, o, IPUHSB po(z) = = 1

Pui () = (pu(@))* —a

npu Beex 1esbix n > 0. CKOJIBKO Pa3InYHBbIX BEleCTBEHHBIX KOPHEH y MHOrOWIeHa Pio(x)?

9. [lycte ABC' D FE — npaBujibHbIi naTuyroibHuK. Touku P u () nexat na croponax BC u C'D coorBet-
cTBeHHO Tak, 910 ZAPQ) = 90° u ZPA(Q) = 36°. Haitiaure rpaycuayio mepy yria QFED.

10. CymectBytor it rpad G, Bce cTeleHN BEPIINH KOTOPOTrO YETHBI, I HATYPAJIHHOE THCJIO 1 TAKHE, ITO
JTst JTIOOBIX JIBYX (He 06s3aTe/IbHO PA3JINYHBIX ) BEPIIUH U, ¥ CYIIECTBYeT HEYETHOE YUCJIO CIIOCOOOB JIONTH
u3 u B v poBHO 3a n maros? (IIpu «1oxoge» MOXKHO MPOXOAUTD IO BEPIIHHE WK PeOPY HECKOJIBKO Pas.)



