9 kJacc
1 BapmaHT

1. (2 Ganna) CKOJIBKUMH CIIOCOOAME MOYKHO Pa3bHTh MPSIMOYTOJIBHUK 3 X 8 HA YTOJKH M3 TPEX KIETOK?
Omeem: 16

Pewenue:

YEpHBIM IIBETOM HA PUCYHKE M300pazkeHbI BCE TPH BO3ZMOXKHBIX PACIONOKEHHsS YIrOJdKa M3 TPEX KJIEeTOK, COIep-
2KaITero JIeBYI0 BEPXHIO KJIETKY MPAMOYTOJbHUKA. B MePBBIX ABYX CAydasx IPH ITOM YIOJOK, COMEPIKAINU JIEBYIO
HUXKHIOIO KJIETKY, PACIIOJIOXKEH €JMHCTBEHHbIM BO3MOXKHbLIM 06pa3oM (HAa PUCYHKE M300DAXKEHO CEPbIM), B TPETHEM
CJIydae TaKoil YyrojoK Pa3MeCTUTh HE TTOJTYyJaeTCs.

Taxum 06pazoM, B JIOO0OM W3 BOBMOXKHBIX CJIy9aeB STHU JIBA YrOJIKA 00pa3ylOT MPSMOYTONBHAK 2 X 3. AHagormd-
HO OCTaBHIMECHA IMECTH YTOJKOB TaKiKe O6pa3yIOT TpU TaKuX Ke IPpAMOYTOJIbHUKA. Ka}K,I[bIﬁI U3 IpAMOYTOJIbHUKOB
pa3buBaeTcs Ha YLOAKH AByM: crocobamu, 24 = 16.

2. (2 6asuia) Ha miockocTw 10 KJIETOYKAM HAPHUCOBAJIM TPH MPSMOYTOJBHUKA (He SIBJISIONIMXCS KBAJAPATaMU) U
omuH kBajgpar QRSC, tak, 94TO B MTOre MOIYYUIACh (DUTYPA, CXEMATHIECKH N300paKEHHAS HA PUCYHKE.

NzBectHo, uro miomaas npsamoyroabanka ABC D pasna 35 kierkam. Haiinure, uemy paBHa IIIOMAIL 3aKPAIIEH-
Ho# (urypsl, ecim m3sectno, yto AP < QR.

Omeem: 24 nnu 26.

Pewenue:

3aMeTnM, 9TO KasKIbli 13 N300pPaskeHHBIX OTPE3KOB UMEET IJINHY He MeHbIre 1.

Sapcp = AB - BC = 35, orkyga qubo AB =5, BC' = 7, 6o naobopor AB =7, BC = 5. (Bapuantst 35 X 1 u
1 x 35 me noxxozsr, Tak kak AB xors 6bl aBe kierku, a BC xors 6b1 Tpu).

Bapuantr AB = 7, BC' = 5 Tak:ke HeBO3MOXKeH, moToMy 910 BP = QR > AP, 3na4ut, B 3ToM ciydae QR = BP >
4B — T, C apyroii croponst QR = RS = BC — BR— SC =5— BR— SC > 3.

Buaunr, AB =5u BC = 7. BP > AP, ciemosarebHo onsaTh nojgydaeMm 2 caydas: aubo BP =4, AP = 1, nu6o
BP =3, AP =2.

Paccmorpum mepBbiit u3 atux ciydae. BR # AP = 1, unade neBblil BepXHUN MPSIMOYTOJBHUK SIBJISIETCS KBA-
paroMm; ¢ apyroi cropoubsl, BR + SC = 3, 3uauutr, BR = 2, SC = 1. Torzga nnomanb 3akpameHtoi purypsl paBHa,
Sapcp —BP-BR—AP-S5C=35—-—4-2—-1-1=26.

Bropoit cayuaii: BP = 3, AP = 2. Onars-taku, BR # AP; ¢ gpyroit cropoust, BR + SC = 4, 3uauur, giauna
BR cocrasiisier 1 unu 3 kjaerku, a SC coorBeTcTBEHHO HA060pOT, 3 Wiu 1. B mepBoM u3 BapHaHTOB HUKHUN TIPaBBIi
MPSIMOYTOJIbHUK OKa3bIBAETCS KBAJAPATOM, BO BTOpoM Sapcp — BP-BR— AP-SC =35-3-3—-2-1=24.

3. (3 6asna) U3 kaprodek ¢ GykBamu MOKHO coctaBuTh ci10BO KAPAKATUITA. A cKOJIBKO M3 3THX KapTOUYEK
MOKHO COCTaBUTH CJIOB (He 00s3aTeIbHO OCMBICJIEHHBIX ), B KOTOPbIX OykBbl P u 11 cocenuue?

9!
Omeem: 1 =9-8-7-6-5=15120
Pewenue:

Bamenum cocenune Oyksbl P u Il Ha oguy 6ykBy, Hanpumep, Ha 6ykBy 111, 9T0 MOKHO CI€71aTh, TAK KAK OHU CTOST

pamom. Torma y mac ocraércsa 9 6ykB, n u3 Hux 4 6ykBbI A U 2 OykBbl K.
9!

41.2!"
pacmmdposana asyms crocobamu: kKak PII u kak 1P, uTo maér HaMm yBenwmdeHne KOJTHIECTBa CIIOCODOB elé aBa pasa.
|

3HAYUT, KOJIMIECTBO CIIOCODOB TEPECTABUTH OYKBBI B ITOM CJIOBE Kpowme toro, 6ykser Il moxker ObITH

TaxuM 06pa3oM, MOTyIaeM —
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4. (3 6asuta) Jaun tpeyromsank ABC ¢ yriaom C = 120°. Touka D — ocHOBaHMEe MePHEHINKYISAPA, OMYIIEHHOTO
u3 rouku C' Ha cropory AB; rouku E u F — oCHOBaHUs MEPIEHIUKYJISPOB, OMYIIEHHBIX U3 TOYKH D Ha croporbl AC
u BC' coorsercrBenno. Haiinure, uemy pasen nepumerp tpeyroiabuuka ABC, ecin u3BecTHo, 4To Tpeyroabuuk FEFC
PaBHOGEIPEHHBIH H €ro IJIOMAIb PABHA V/3.

Omeem: 16 + 8v/3

Pewenue:

Tpeyrompuuk EFC pasuobenpenusiii. Tak kak Z/C' B HéM Tynoit, Touka C ABJIsI€TCS €ro BepIuHoii, 3uaunt EFC =
FC'. Ho rorma npsmoyrosbibie Tpeyronsauku FCD u FCD papHbI 10 KareTy U TMIIOTEHy3e, ciaenoBareabno, BD =
FD, 1o ecrb Touka D jiexkur Ha 6uccekrpuce yria C, orkyaa Tpeyroabauk ABC Tak:Ke paBHOOEIPEHHBIH.

Buaunr, Tpeyroapaunku ABC wu FEFC nomobmel. Haiiném koaddumumenr mnomobus. Bo-mepsbix,
CFE :CD =cosZACD = % Bo-eropwix, CD : AC = cos LZACD = % Buaunt, CFE : AC = %.

: 2
Tance, V3 = Spre = BEC.FC-sin/ACD _ EC*V3

2 4
Buaunr, Prrc = 4 + 2V3, Papc = 4Pprc = 16 + 8V/3.

5. (3 6aswna) JIaHbl CTO KBaIPATHBIX TPEXUIEHOB, BCe cTapime KO3 dOUIMeHThl KOTOPBIX pa3iandHbl. OKa3aaoch,
49r0 rpadpuku JOOLIX JBYX U3 HUX UMEIOT POBHO OJIHY OOIIy0 TOUKY. Jlokaykure 9To rpaduKu BceX TPEXUICHOB UMEIOT
ODIIYTO0 TOUKY.

, orkyaa EC = 2. Orciona EF = 2ECsin60° = 2/3.

Pewenue:

Ecnm rpadukm 1ByX KBaJpATHBIX TPEXUIEHOB HMMEIOT POBHO OJHY OOIILYIO TOYKY, 3HAYUT, PA3HOCTD 3THX TPEXUIe-
HOB MMEET POBHO OJMH KOPEHb, TO €CTh OHA JubO JMHelHHass (PyHKIHsA, 9€ero He MOKET ObIThb II0 yCJIOBHUIO, TAK KaK
crapiue KOG OUIMEHTH TPEXIIEHOB PA3IUIHBI, JTUOO TOJTHBIH KBAIPAT.

Paccvmorpum 3 KBagpaTHBIX Tpéxdatena f, g u h. Hyers f — g = a(x — 21)%, g — h = b(z — x5)?. Torma f — h =
a(x — z1)% + b(z — x2)?. DTOT TPEXUTEH TONKE TOTAKEH UMETH eTMHCTBEHHBIH KOPEHb.

Ecmu aucia a u b ogroro 3mnaka, 10 a(z — 21)% + b(x — x2)? > 0 Bo Beex TOYKAX, 3a HCKIIOYEHHEM CIydas, KOTIa
71 = xo. Ecym wncna a u b omHoro smaka, 1o a(z — 21)% + b(z — 22)2 > 0 B ToUKax 21 W T2 NPUHEMAET 3HAYCHHS
Pa3HbIX 3HAKOB, TO €CTb TOYHO MMeeT 2 KOPHs (eC/lu TOJbKO T1 U T OLSATH XK€ HE DABHbL).

Braunt, ¥1 = 2o u f — h = (a + b)(z — x1)%, T.e. f — h uMeer KopeHb B Toil e TOUKe, 9TO M f — g u g — h,
T.e. TpaduKu TPEXUIEHOB f, g U h uMeloT oxHy 00ILyI0 TOUKYy. Ilogcrasiss Bmecto h jr000i Ipyroit TpEXUIEH u3
JaHHOro Habopa, IMoaydaeM, 9To ero rpadpukK IpOXOJUT dYepe3 OOIny0 TOYKYy rpadukoB f U ¢, 3HAYHUT, I'padpUKH BCEX
TPEXUIEHOB UMEIOT OOIILYIO0 TOUKY.

6. (4 6asuta) C 49ucIOM, 3aMUCAHHBIM HA JOCKE, PA3PEIIAeTCsl BBIMOIHSITH OJHY U3 CIIELYIOIHX ONepalfHii:

1) BaMeHuTh UCXOIHOE YKCIIO HA PA3HOCTb YUCJIA, MOJYIEHHOrO U3 HEero orhpachblBaHUEM TPEX MOCIeAHUX nudp u
YKCIa, COCTABJIEHHOIO U3 €ro TPEX mnocjaeannx nudp (BO3MOXKHO, 3AIIMCAHHOIO B HELPABUJILHON (hopMe — C HYyJISMU B
HavaJe; pa3HOCTh OEPETCS TOJIOXKUTENIbHASE — U3 GOJIBINErO YNC/IA BHIYUTAETCS MEHbIIEE).

2) Eciu B ucxomHoM uuciie ecthb 1udpa, He paBHas 9, uMmeioniasa ase coceauune nudpsbl, 6osbiime 0, MOXKHO yBeIH-
quTh 3Ty nudpy Ha 1, & cocenune yMmeHbIuTh Ha, 1. Ecju B pe3ysibrare B 9uCje HA MEPBOM MECTe OKA3bIBAIOTCS HYJIH,
OHHU OTOpPACHIBACTCS.

W3naganpao Ha Jocke ObLIO 3ammcaHo uuciao u3 98 BocbMEPOK. B Komie ocrasoch aBy3HadmHoe 4ncio. Kakoe
AMEHHO?

Omeem: 88 unn 94

Pewenue:

IIycts ¢ gucaom 1000a + b, rme b < 1000 BRITOMHIIN TEPBYIO omeparuio. Torma OHO IPeBPATHIOCH B ¢ — b i B
b — a. B nepsoM ciydae Ca0KUM 3TH YUCIa, BO BTOpoM BblureMm — noJyuurcs 1001a, yro menurcs Ha 91. D10 3HAYMT,
YTO eCJin A0 BBIIIOJIHEHUA Ollepalun OCTATOK OT JIeJIEHWA Halllero 4ucjia Ha 91 6])[.)'[ PaBeH I, TO I110CJI€ BBITTOJITHEHU A
OTepaIu OCTATOK OT JeJIeHUsl HOBOrO Yucja 6o 91 — x, nmubo mo-mpeRHeMy .

Teneps paccmorpum BTOPYIO oneparuio. [Ipu e Bemosnennn K aucyy npubdasiserca 10" a 3aTeM w3 HETO BbIUH-
raforcs 10" 1 10", B cymme u3 gncna Beraunraercsa 91 - 10771, To ects octaTok or gerenus Ha 91 COXpaHIeTCS.

VY u3HAYANBHOrO YKCsAa OCTATOK OT jaesenus Ha 91 Obut pasen 88 (rak kak 888888 = 888 - 1001 mesnwmrcs ma 91,
a 3Ha4UT, YUCIa0 u3 96 BOCbMEDOK u JBYX Hysell Ha KoHIe jgejaurca wa 91. CieoBaTesibHO, HTOrOBOE YHCJIO MOXKET
JaBaTh nipu aenennn Ha 91 octarkm 88 man 3, a cpean ABY3HAYHBIX YHCEJ 3TO TOJIBKO 88 m 94.

Jlokazkem Teneph, 9T0 00a YUC/IA MOy IUTh MOXKHO.

[Ipumensas K 9UCTy, COCTOAIIEMY W3 BOCHBMEDPOK, MEPBYIO OMEPAINIO ABAKIbI, MBI TPOCTO YMEHBITAeM KOJTUIeCTBO
BocbMEPOK Ha 6. [ocie MHOTOKpATHOrO IPUMEHEHNsT ITOM OIepaIiy y HAC MOABUTCA KAk pa3 umucyo 88.

s toro, arober nosyuntsh 94, HaAM HaJA0 OCTAHOBUTHCS HA 9YETHIPE MIAra paHbiie, T.e. HA yuciae 38888888. U3

mero noygaem 88 887978, zarem 88 878 878, zarem 88 878 787, 3arem 88 878 696, 3arem 88 192 u, makowner, 94.

7. (4 6asuna) Ussecrno, uro z, y, z, t HEOTPULATE/IbHBIE YUCJIA, TaKue 4T0 TYz = 1, y + z +t = 2. [lokaxure,
aro 22 +y% + 22 + 12 > 3.
Pewenue:
2t =22 2y 4y — 2y + 2212 = x2+%+(y—z)2+t2 > x2+% 4YTO XOTH OBI 3 II0 HEPABEHCTBY
0 cpejHeM apudMernyeckoM U CPEJHEM I€OMETPUYECKOM I TPEX YUCEl.
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8. (5 6amoB) Jau tpeyroabunk ABC, Touka I — 1eHTp BIMCAHHON OKPYKHOCTH, TOUYKa A; B3siTa TaKUM 00pa-
30M, uTo TOUKH A saBisiercsa cepenunoit orpeska Al. Jlokaxkwure, 9T0 TOYKa Aj ¥ IEHTPHI BHEBIMCAHHBIX OKPYKHOCTEM
rpeyrosbpanka ABC' nexar Ha OSHON OKpYKHOCTH.

Pewenue:

ITycres Touka O — IEHTP OMMCAHHON OKpY:KHOCTH Tpeyroiabauka ABC; O — makas Touka, uyro O cepenuna O11;
touku D, E u F — cepenunnt nyr AB, BC u AC onucannoii okpyzkHoctu tpeyroabuuka ABC, a touku Dq, FEq, F}
— [EHTPHI BHEBIIMCAHHBIX OKpYyzKHOCTeH Tpeyrompanka ABC, kacaromuxca croporn AB, BC u AC cOOTBETCTBEHHO.

Torma o gemme o Tpesybme rouku D, E'w F' — cepeaunnt D11, E11 n F1I coorBeTcTBEHHO.

B tpeyrombauke A1O011 orpesok AO smasiercsa cpenmeil nununeit, 3uaunt 4107 = 2A0. AHalOrUYHBIE PABEHCTBA
MOJIy9YaeM U JIJIst OCTAJIbHBIX map orpe3koB. Tak kak OA = OD = OF = OF, cnenosarenio O1A; = 01D, = O1Fy =
O1Fy, to ectb Touku A1, D1, F1 u F] nexar Ha OJHON OKPYKHOCTH € neHTpoM B (1, 4TO U TPebOBaIOCh J0Ka3aTh.

Bamerum, 94TO BMECTO [OC/IEAHEro abd3ala MOXKHO ObLIO IPUMEHUTH npeobpasoBanue 1no106us (rOMOTETHUIO) C LEeH-
TpoM B TouKe I u Koadpdunmentom 2.
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9 kJ1acc
2 BapuaHT

1. (2 6asna) CKOMBKUMHI CIOCOOAMHI MOXKHO Pa30UTh MPSIMOYTOIBHAK 3 X 6 HA YrOJKM M3 TPEX KIIETOK?
Omeem: 8

Pewenue:

YEpHBIM I[BETOM HA PUCYHKE W300pPa’kEeHBI BCE TPU BO3MOXKHBIX PACIOJIOXKEHUS YTOJKA U3 TPEX KJETOK, COIEP-
2KAIIEro JIEBYIO0 BEPXHIOI KJIETKY MPSIMOYTOJbHUKA. B MEPBBIX ABYX CAyYasix MPHW ITOM yTOJIOK, COAEPKAIINIL JIEBYIO
HUXKHIOIO KJIETKY, PACIIOJIOXKEH €JMHCTBEHHBIM BO3MOXKHBIM 00pa3oM (HA PUCYHKE U300DAXKEHO CEPbIM), B TPETHEM
CIydae TaKOi yroJOK Pa3MeCTUTh He TOJyqaeTcs.

Takum 0bpasoM, B JH0O0M U3 BO3MOXKHBIX CJIy4aeB 3TH JBa YLOJKa 00pa3yrT HPSAMOYIOJbHMK 2 X 3. Anajsormd-
HO OCTABINMECS YETHIPE YrOJKA TaKyKe OOpa3ylT JBA TAKUX YKe MPSIMOYTOJbHUKA. KaxKIblii U3 MpsSMOyTOJbHUKOB
pa3buBaeTCs Ha YTOJKHM JByMs crocobamu, 22 = 8.

2. (2 6ana) Ha njockocTy 1o KJ€To4KaM HAPUCOBAJIUA TPU HPSMOYIOJIbHUKA (HE SIBJISIOIIMXCS KBAJAPATAME) U
onmu kBaapar QRST, Tak, 9T0 B MTOre MOJIyYUIach (PUrypa, CXeMaTUIecKu n300pakéHHas Ha, pucyHke. CTOPOHBI
BCEX YETHIPEX MPSMOYTOJLHUKOB MEHBIIE 7.

NzBectHO, uro miomaas npsamoyronbianka ABC D pasna 33 kimerkam. Haiiiure, uemy paBHa IIOMALL 3aKPAIIEH-
HO# urypsl, eciu u3pecrto, yro PQ < SC.

Omeem: 17, 20 nmm 21.

Pewenue:

3aMerumM, 9TO KayKJblil 13 N300paykKeHHbIX OTPE3KOB UMEeT [IJIMHY He MeHbine 1.

Sapcep = AB - BC = 33, orkyua qmbo AB = 3, BC' = 11, smbo naobopor AB = 11, BC' = 3. (Bapuanrbr 33 X 1 n
1 x 33 me noxxozar, Tak kKak AB xors Obl aBe Kjaerku, a BC xors 6ol Tpu).

Bapuant AB = 11, BC = 3 takke HEBO3MOXKEH, MOTOMY dTO mojyvaercs, uro BR = RS = SC = 1, orkyna
PQ = SC, 94T0 npoTUBOPEYUT YCIOBHIO.

Buaunr, AB =3 u BC' = 11. Onare nonygaem 2 ciaydas: qubo BP =2, AP =1, iubo BP =1, AP = 2.

Paccmorpum nepsbiit u3 atux ciay4aes. BR = PQ # AP = 1, unade JieBbIii BepXHUI NPAMOYTONIBHUK SABJISACTCS
kBagparoMm. BP = QR = 2, cinenosarennsino, BR + SC' = 9. Kpome Toro, BR = PQ < SC. 3uaunt, mu6o BR = 3,
SC =6, muoo BR = 4, SC = 5.Torma miomaas 3akparienHoil purypsl pasua aub6o Sapcp — BP - BR — AP - SC =
33—-2-3—1-6=21, mubo Sapcp — BP-BR—AP-5C =33—-2-4—1-5=20.

Bropoii cinyugaii. BR = PQ # AP = 2, unade JieBblil BepXHUil IPIMOYIOJbHUK sBJisieTcsa KBaaparomM. BP = QR =
1, caepoBarensuo, BR + SC = 10. Kpome Toro, BR = PQ < SC < 7. 3uauutr, BR = 4, SC = 6, Torua wioma/ib
3akpalrentoi ¢gurypsl pasua au6o Sapcp — BP-BR— AP-SC =33—-1-4—2-6=1T7.

3. (8 6asuia) U3 kaprovek ¢ GykBaMu MOxKHO cocraBurh cioBo BOIOIIPOBO/I. A cKOJIBKO U3 3TUX KAPTOUYEK
MOKHO COCTaBUTH CJIOB (He 00d3aTeIbHO OCMBICJIEHHBIX ), B KOTOPbIX OykBbl P u II cocennue?
9t 9.8.7-6-5
412 2
Pewenue:
Bamenum cocennne Oyksol II u P na ogmy 0ykBy, Hampumep, aa 0ykBy 11, 970 MOXKHO cesraTh, TaK KK OHU CTOST
pamom. Torma y nac ocraéres 9 6yks, u u3 nux 4 6ykeer O, 2 6ykBbl B u 2' oyksbr 1.

= 7560

Omeem:

3HAYUT, KOJIMIECTBO CITIOCOOOB MEPECTABUTH OYKBBHI B 3TOM CJIOBE Kpowme toro, 6ykser 11l MmoxkeT OBITH

4!.21. 21"

pacmudposana neyms cnocobamu: kak [P u kak PII, uro naér nam yBeandueHne KOJIUIECTBA, CIIOCOOOB eIé IBa pa3a.
9!

41.2°

Takum obpazom, moaydaem
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4.(3 6amna) Jdan tpeyroabunk ABC miomanbio 12v/3 u ¢ yraom C' = 120° rpaxycos. Touka D — ocroBamme
MEPIIEHIUKYIISAPA, OnyeHHoro u3 Touku C' ua cropony AB; Touku E u F'— ocHOBaHWS TIEPIIEHTUKYIISPOB, OIYIIIEHHBIX
u3 touku D ua croporsl AC u BC' coorBercrsenno. Haiinure, uemy papen mepumerp TpeyroiabHuka FEFC, ecaun
OKAa3aJI0Ch, YTO OH PABHOOEIPEHHBII.

Omeem: 2v/3 + 3

Pewenue:

Tpeyrompuuk EFC paBuobenpenusiii. Tak kak /C' B uHéM Tymnoit, Touka C ABJIsI€TCS €ro BepiuHoii, 3uaunt FC =
FC'. Ho rorma npsmoyrosbibie Tpeyronsauku FCD u FCD papHbI 10 KareTy U TMIIOTEHy3e, caenoBareabno, BD =
FD, 1o ecrb Touka D jiexkur Ha 6uccekrpuce yria C, orkyna Tpeyroabauk ABC Tak:Ke paBHOOEIPEHHBIH.

Buaunr, Tpeyroapauku ABC wu FEFC nomobmel. Haiiném koaddumumenr mnomobusa. Bo-nepsbix,
CFE :CD =cosZACD = % Bo-eropwix, CD : AC = cos LZACD = % Buaunt, CFE : AC = %.

AC -BC -sin ZACD  AC?V3

Hauree, 12\/5 = Sapc = 5 = 4\[
Buauut, Papc = 8V3+ 123, Pppc = Papc = 2V3 + 3.

5. (3 6aswta) JaHbl cTO KBagpaTHBIX TpéxwieHoB. OKa3anoch, 4o rpaduKu JOObIX JBYX W3 HUX NMEIOT DOBHO
OJTHY ODIIYT0 TOYKY, OJHAKO TPpaMUKKN HUKAKUX TPEX U3 HUX 00IIeit TOUKM He uMeroT. JloKaKure 94T0 KaK MUHUMYM Y
OATUIECATH U3 ITUX TPEXUIEHOB COBIIAIAIOT CTApIie KOI(DDUIMEHTHI.

, orkyna AC = 4v/3. Orciona AB = 2AC sin 60° = 4+/3.

Pewenue:

Ecnm rpadukm 1ByX KBaJpATHBIX TPEXUIEHOB UMEIOT POBHO OJHY OOIILYIO TOYKY, 3HAYUT, PA3HOCTD 3THX TPEXUIe-
HOB MMEET POBHO OJIUH KOPEHb, TO €CTh OHA JinOO0 JuHeiiHas (HyHKIus, TU00 HOJHBIA KBAIPAT.

Paccmorpum 3 kBagparubix Tpéxusiena f, g u h ¢ pazaudnbivu crapumvu koddduiuentamu. VX pasHoctu He
MOTYT GBITE HeltHbVHT dyrkTHsvi. [lyets f—g = a(r—21)2%, g—h = b(z—1x2)?. Torma f—h = a(z—z1)?+b(z—x2)?%.
OTOT TPEXUJIEH TOXKE JOJKEH UMETh €IUHCTBEHHBIA KOPEHb.

Ecmu aucia a b ogmoro 3naxa, 10 a(z — 21)% + b(x — 2)? > 0 Bo Beex TOYKAX, 3a HCKIIOYEHHEM CIydas, KOTJIa
71 = x9. Ecym wncna a u b omHoro 3maka, 1o a(z — 21)% + b(z — 22)2 > 0 B TOUKax 2] W T2 NPUHEMAET 3HAYCHHS
Pa3HbIX 3HAKOB, TO €CTb TOYHO MMeeT 2 KOPHs (€CJIu TOJLKO T1 U T OLSATH XK€ HE DABHbL).

Braunt, v1 = x2 u f — h = (a + b)(x — 21)?, T.e. f — h WMeeT KOpeHb B TOi ¥Ke TOUKe, 9TO U f — g U g — h, T.e.
rpadgukn Tpéxunenos f, g u h umeror oxny 00Iyio TouKy. [Iporusopeune.

3HAYWT, TAKAX TPEX TPEXUIEHOB HE CYNMIECTBYET, TO €CTh BO3MOXKHBIX 3HAYEHUH cTparrero kosdgduuuearam TOMbKO
nBa. CrenoBaTeibHO, XOTst Obl y MOJOBUHBI TPEXYIEHOB CTAPIIHA KOI(DMUIMEHT 0MHAKOBDIA.

6. (4 6asuta) C 9uCIOM, 3aNUCAHHBIM HA JOCKE, PA3PEIIAeTCsl BBIMOIHSITH OJHY U3 CIIELYIOINX ONepalfHii:

1) 3aMeHUTh UCXOMHOE YHUCIIO HA PA3HOCTD YUCIIA, TI0JIy4€HHOIO U3 HEro OTOPACHIBAHUEM YeThIPEX MOCJIeIHUX UdD
U YKCJIA, COCTABJIEHHOIO M3 ero 4YeTbPPEx nociaesuux uudp (BO3MOXKHO, 3alMCAHHOIO B HEIPABUJIBLHON (opme — ¢
HYJISIMU B HAYAJIe; PA3HOCTH GEPETCs MMOJIOKUTENbHAST — U3 OOJIBIIEr0 YMC/1a BhIMUTAETCS MEHbIIEE).

2) Ecnu B uCXOAHOM uucjie Tpu moapan uaymwmx mudpet a > 0, b < 7 u ¢ > 2 (MMEHHO B TaKOM MODSIJIKE),
paspermnaercs 3aMeHuTh ux Ha 1mudpsl a — 1, b+ 3 u ¢ — 3 coorBercTBenHo. Ecim B pe3ynbrare B 94HC/IE HA TEPBOM
MEeCTe OKa3bIBAIOTCSA HYIH, OHA OTOPACHIBAETCSI.

M3Ha4vaibHO Ha 10CKE OBLIO 3alMCAHO YUCIO U3 CTa OATEPOK. B KOHIle ocTanock ABy3HayHOe 4ucjio. Kakoe uMeHHO?

Omeem: 80 unu 66.

Pewenue:

[Iycts ¢ gucaom 10000a + b, rae b < 10000 BbIMOMHMIN TEPBYIO Omepannio. Torma OHO MPeBpaTUIOCh B @ — b wim B
b—a. B nepBoM ciiy4ae CI0:KUM 3TH 4HCJIa, BO BTOpoM BbruyreM — nosyuntcs 10001a, uro menurca Ha 73. DTO 3HAYUT,
9TO €CJIU JI0 BBIIOJIHEHUs OIEPAIMU OCTATOK OT JEJIEHWsI HAIIero YhCJa Ha 73 ObLI PABEH T, TO MOCJI€ BBIMOIHEHUS
oTepanyu OCTATOK OT JE/IEHUsI HOBOTO YUCJA MO0 73 — x, mubO TO-TIPEKHEMY .

Teneps paccMOTpPUM BTOPYIO omepanuto. [Ipu e€ BeimoaHeH: K 9ucy mpudasisiercs 3- 10" a Takke w3 HETO BbIUN-
rajorca 107! u 3-10"~!. B cymme u3 uncsia erauraerca 73 - 10771, To ecTh OCTATOK OT JleTeHUS HA 73 COXPAHIETCH.

VY U3HAYAIBHOTO YUC/Ia OCTATOK OT JejieHust Ha 73 Obul pasen 7 (Tak Kak 55555555 = 555510001 nenurcs na 73,
a 3HAYUT, YUCJIO U3 CTA NATEPOK W YETHIPEX Hysell Ha KOHIIE JeIUTCS Ha 73 U HA OCTATOK BIUAIOT TOJIBKO 4 mMoceHne
nudpel. Ocrarok or gesnenus quciaa 5555 Ha 73 cocraBnsger 7. Ciie0BaTeIbHO, HTOMOBOE YHCJIO MOXKET JABATH [IPU
JeseHnn Ha 73 ocTtaTku 7 nam 66, a cpean IBY3HAYHBIX YHUCET 3TO TOIbKO 66 n 80.

JlokazkeMm Teneph, 9T0 00a YUCIIA MOy IUTh MOXKHO.

[Ipumensas K 9UCTy, COCTOAIIEMY W3 MATEPOK, MEPBYIO OMEPAIUIO ABAYK/IBI, MBI MPOCTO YMEHBINAEM KOJIUIEeCTBO
narépok Ha 8. Ilocsie MHONOKpPATHOTO MPWMEHEHWs! STOW ONEPAINK y HAC MOSBUTCH KAaK Pa3 YUCIO U3 ABEHAIATH
naTépok. U3 Hero emé aByMs OmepanusaMu MOXKHO TOJNYYuTb duciao 554 825554 825, masmee uucmo 554 825547 525.
Cuesnas ewé 2 onepauuu B pa3Hbix Mecrax, nojaydum 554 824 817452, orkyua nosydaem 554 824 816 722.

Temepb TpUMeHsIEM TIEPBYIO OTIEpaInio u moaydaeMm 55475 759. VI3 mero BTOpoii onmeparmeit moaydaem 55475 686,
OTKyZa TIepBOil omeparnueil mogydarca anciao 139. 13 mero BTopoit oneparnueil moaydaercsa 66.

s Toro, 4Tobbl monyunTh 80, MbI OMSATH-TAKU MOJIYYAEM YHUCJIO W3 JIBEHAIIATH MATEPOK. VI3 Hero mosydaem
555 555 554 825, oTkyma 555 555 554 752, 3arem 555 555 547 452, U3 sToro dmcia Mbl moaydaem 555 555 546 722, oTky-
1A IByMs OIEPAIUsIME B PA3HBIX MECTaX 4uCIa moaydaeMm 555 548239422, Ilpumenss mepByio OIMEPAIHIO, Oy IAM
55545401, a 3arem 153. IIpuMeHuB K HEMY €Ilé pa3 BTOPYIO OMEPAITUIO, TTOTYyIUM IuCIo 80.

7. (4 6ana)
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3BecTHO, |TO , Y, %, t HEOTPHUIATEIbHBIE UNCIIA, TAKHWE |UTO TYz = 2, Y + 2+t = 2+/2. Jlokaskure, uto 2x2 + > +
22 +12 > 6.
Pewenue:
202 42 + 22 12 =222 + 2yr+y? — 2z + 22+ t2 =222+ 4 — 224222022+ 2)=2(22+14+1) a
(mz—l—l—:—yl)—’; 3—;0 HepaBeH—gTBy T e MR A ( +I) é ( +z+z)’
s+ ) = y 0 cpesHeM apudMETHIeCKOM U CPEJHEM MeOMETPUUYECKOM JIJIsl TPEX YUCEeI.

8. (5 6amnoB) Jdau rpeyrossnuk ABC, rouka I — penrp Bumcannoit okpyxHocru, rouku A, By, Cp B3siTbl
TakuM obpasom, uro Touku A, B, C asasiorcs cepeaunamu orpeskos AI, BI u C1 coorsercrsenno. Jlokaxkure, 9410
rouku Ap, By, C1 v IEHTp BHEBIUCAHHOM OKpy:kHOCTU Tpeyroiabuuka ABC| kacaromeiics croponst AB, jexkab Ha
OJIHOI OKPYZKHOCTH.

Pewenue:

IIycts Touka O — neHTp ONKMCAHHOI OKpyzKHOCTH Tpeyronbauka ABC; O — takas Touka, uro O cepemuna O11;
touka D — cepenunbia ayru AB onucanHoil okpyzKHOCTH Tpeyroibauka ABC, a Touka D1 — NeHTPbl BHEBIUCAHHOM
okpy2kHOCTH Tpeyroapanka ABC, kacaomuxca cropod AB, BC u AC' cooTBeTcTBeHHO.

Torma mo Jemme o Tpe3yodiie Touka D — cepeanna D1l cOOTBETCTBEHHO.

B tpeyronbauke A1O011 orpesok AO spisiercsa cpenmeil nunueit, 3uaunt 4101 = 2A0. AHalornYHbIe PABEHCTBA
MOJIy9YaeM U JIJIst OCTa/IbHBIX ap oTpe3koB. Tak kak OA = OB = OC = OD, cnenosarensio O1A; = O1B; = 01C =
01Dy, 10 ectb Toukn A1, By, C1, D1, nexkar Ha OfHOR OKpyzKHOCTHU C 1eHTpoM B (01, 9YTO U TPEDOBAIOCH JOKA3ATD.

Bamerum, 4TO BMECTO [OC/IEAHEro abd3ala MOXKHO ObLIO IPUMEHUTH npeobpasoBanue 10406us (rOMOTETHUIO) € LEeH-
TpoM B TouKe I m KO3 dunmentom 2.
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