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Ba3zosslii Bapuant, 8 — 9 Ki1accel

1 (4 6amma). Typnup [opodos nposodumcsa pasz 6 200. Cetiuac 200 nposedenus ocennezo mypa de-
aumes na Homep myprupa: 2021 : 43 = 47. Croavko eweé pas 4es06eecmeo cmoarcem nabaodams 2mo
ydusumenvroe asaerue? (Anexceti 3acraserud)

OTBer: emé 4 paza. Tak kax ceituac 43-it Typuup, To ocennuit Typ n-ro TypHuUpa TPOXOAUT B TOILY
46 - 43 + n. Yucno 46 - 43 + n genurcd Ha n TOTJa U TOJIBKO Torja, korma 46 - 43 = 2 - 23 - 43 nenurcs
Ha n. Y qucna 2 - 23 - 43 ectb 4 penuress, 6oybinx dem 43 — 310 2 - 23, 2-43, 23 -43 u 2 - 23 - 43.

Howmep typrupa N ma 2021 — 43 = 1978 menbine nomepa roga M, u tak Oyaer Bcerja. [losromy
M : N =1+1978 : N. Takum obpazom, Tpebyercs, 4Todbl yucsao 1978 Haleso JIeanaIoch Ha HOMED
ouepennoro Typuupa. Ho 1978 = 43-23 -2, 1o ectb ono mesmres (u3 duces, 6osbiux 43) na 46, 86, 989
n Ha camo cebdd. [Tosromy orser: emé 4 pasza, B 2024, 2064, 2967 u 3956 rogax.

2 (5 6ammoB). Jan xy6. Tpu naockocmu, NapaitesbHbie 2PAHAM, DA30EAUAU
e20 na 8 napasnesenunedos. Ux noxpacusu 6 waxrmamuom nopsaoxe. Ob6zEmol
YEPHBIT NAPAANEAENUNEA0E 0Ka3aIuch pashol 1, 6, 8, 12. Hatidume 005émuvl benvix
napasnesenunedos. (Oanee Cmupros)

OTBet: 2, 3, 4, 24. O603HAYNM TOUYKY IE€pecedeHnsi TPEX IJIOCKOCTEN, paspe3aomux Kyb, depe3 A.
SameTuM, IT0 00HEM JIFOOOT0 U3 8 MOy YeHHBIX ITapaJLIeJIeNUIe 0B PABEH IIPOU3BEIEHUIO TPEX ero PEdeD,
Boixojgmmx u3 A. [lyctb Mbl XoTuM HaliTH 00BEM KaKOro-To 6e1oro napaJuiesenuresia «. [lepemuoxum
00BEMBI TPEX UEPHBIX MMAapaAJLIC/IENUIE0B, TPUMBIKAINX K «. MBI molyduM mpousBejieHue jaanH 9
OTPe3KOB: pEbpa mapaJuiesienue/a «, BeIXosme n3 A, OyayT BXOIUTh B MPOU3BE/IEHNE TI0 JIBa pasa,
a pébpa MPOTUBOIOIOKHOIO K (v YEPHOTO HMapaJLIeIelnie/a [3, BeIXodIue n3 A, — 10 OJIHOMY pasy.
Torna, nojieMB MOJIyUYeHHOE YUCIO HA 00BEM [, MBI IOJIYUYUM KBaJIpaT o0bEMa .

Taxum obpazoM, mepeMHOXKasi TPOMKHU YKce/ U3 YCJAOBUS U JIeIsd Ha IeTBEPTOE, MbI TOJIYIUM KBa/l-
paThl 00BLEMOB OesTbIX TapaJIIe/IeIUIIe/I0B; OCTAHETCS U3BJI€Yb KOPHU.

3 (5 6amoB). V nupama ecmov namv mewouwkos ¢ monemamu, no 30 monem 6 Kastcdom. On 3na-
em, 4Mo 8 00HOM AEAHCAT, 30A0MDBLE MOHEMDL, 8 IPY20M — cepebpaHbie, 68 mpemvem — OPoOH308vIe, 4 6
KaotcOOM U3 08YT 0CMABULULCA NOPOBHY 30A0MBLL, CEPEOPANBLL U Opor306uir. Mooicho odnospemerino do-
CMams A10060€ YUCAO MOHEM. U3 AN0OBIT MEWOUKOS U NOCMOMPEMSb, YN0 IMO 34 MOHEMbL (SLIHUMANOMCA
Monemu, 00un pas). Kakoe naumenvuiee wucio MoHwem HysHcHo 0ocmamo, 4mobvl HABEPHAKG Y3HAMD
codeporcumoe xomsa 6vi 001020 MeWOwKa? (Muzaun Eedokumos)

OTBeT: 5 MOHET.

Ipumep. JlocTaneMm 1o OJHOI MOHeETe U3 KazkI0ro Memodka. Cpean STuX IMATH MOHET €CTh MOHETHI
BCEX TPEX BHUJIOB, ITO3TOMY KAaKOTO-TO BHa €CTh TOJILKO OJHA MOHeTa. Ecim oHa, HapuMep, 30J10Tast, TO
€€ JI0CTaJIN U3 MEIIOYKa C 30JJ0ThIMHI MOHeTaMu. JleficTBUTEIbHO, 11T KarK 10 MOHETHI 3 «CMEITaHHOTO»
MEIIOYKa eCTh MapHasl U3 COOTBETCTBYIOIIETO «OJHOPOIHOTO» MEIIoJKa.

Ouenka. Ilyctb MBI mocTasm TOJNBKO 4 MOHETHI (MJIM MEHBINEe). 3aMeTHM, YTO HE MMEeeT CMBIC/Ia
JIocTaBaTh OOJIBIIE OJHON MOHETHI U3 OJIHOI'O M TOI'O YKe MEIIOYKa, TaK KaK OHIU MOTI'YT OKa3aThCs OJUHa-
KOBBIMH, a TOI/Ja HUKAKOW IOMOJHUTEIbHON MHMOPMAIUN MBI He HOJIyIuM. [[09TOMY MOXKHO CUNTATH,
YTO MBI JOCTAJIN IO OJHONM MOHETe M3 YEeTBIPEX Pa3HBIX MEIIOYKOB. Torma Mbl MOIVIM JOCTAThH MOHETHI
3, 3, C, B, u B 3TOM ciIydae ecThb 10 KpaifHeil Mepe JBa BapHaHTa PACIPEIETeHUs] COOTBETCTBYIONINX
memtoukon: 3, Cwmerr, C, Cwmerr, B u Cwmemr, 3, Cumemr, B, C, He coBnajgaomux HA B OJHON U3 MO3UITUI
(mocsteTHUM yKa3aH MENoveK, U3 KOTOPOro MOHETHI He JIOCTABAJINCH).

4 (5 6amn0B). Bunykavd n-yzosvnuk (n > 4) obaadaem maxum c60Ucmeom: ecau Juazonaib omce-
KAEm om He20 mpey20ibHuk, Mo Imom mpey2osvhuk pasrobedpernnd. Jokascume, wmo cpedu 1100vix
YEMBIPET CMOPOH IMO20 N-Y20AbHUKA ECNG TOMA Obl 06€ PAGHHIT. (Maxcum Judun)



PaccMoTpuM rpyiibl paBHBIX CTOPOH, PACIIOJIOXKEHHBIX MOJIPS /. 3aAMETUM, YTO HA CTHIKE TAKUX I'PYIII
HAXOJIUTCA OCTPBINA YTOJI M-yTOJIbHUKA — YTOJI IPU OCHOBAHWM PaBHOOEIPEHHOrO TpeyroJibHuka. Ho
B MHOTOYTOJIbHUKE He MOYKeT ObITh OOJIbllle TPEX OCTPBIX YIJIOB (CyMMa BHENTHWX yIJIOB pasHa 360°,
[I09TOMY CpeJli HUX He GOJIbllle TPEX TYIbIX), 3HAYUT, ITUX rpymn He Gosbine Tpéx. CiemnoBarebHo,
cpeJin KazKJIbIX YeTBIPEX CTOPOH HAWIYTCs JIBe U3 OJIHON I'DYMIIBI, TO €CTh PaBHBIE.

5 (5 6amoB). B myprupe yuacmeosaru 20 warmamucmos. Kaoscovli uzpas ¢ kasrcovm odun pa3
beavimu u 00ur pas weprvmu. ObazamesvHo au HATIYMCs Marue 084 WATMAMUCTG, YIMO 00UH U3 HUL
BVLULPAN He MEHbULE NAPMUT DeAbMU U He MeHble napmul “wepromu, wem dpyeot? (Bopuc Dpenkun)

OTBert: obst3aTeibHO. Byiem roBoputs, uTo maxmaruct A He ciaabee maxmartucta B, eciin A Beiurpadt
u OeJIbIMU, U YEPHBIMU He MeHbIle naptuii, uem B. [Ipesmnosoxkum, 910 Takoi nmapbl HeT.

Ecin y Kaknx-To JIByX UT'PDOKOB OJIMHAKOBOE YHCJIO 1T00€/1 OesIbIMU, OJMH U3 HUX He cjabee JIpyroro.
To ke BepHO, ec/ii Y KAKUX-TO JIByX UT'POKOB OJIMHAKOBOE YHUCJIO MO0/ YEPHBIMUA. SHATUT, THCJIO 1100/
OeJIbIMU y BCEX Pa3HOe, U YUCI0 100e 4épHbIMU — Toxke. OTCioa CjejyeT, u4To KOJIMYecTBa 1mobe/
6esibivu y 20 urpokos paBubl unciaam 19, 18, ..., 2, 1 u 0, 1 To Ke JJIsI KOJUYIECTB 100E YEPHBIMU.
[IycTs 19 mapTuit 6etbivu Boiurpast A, a 19 mapruit 9€épabiMu BRIUTpa apyroi maxvaruct B. Ho Torma
urpy A ¢ B, tiae A urpas 6ebivu, a B — uépubivu, Beiurpain u A, u B. Takas curyaiius HeBO3MOXKHA,
nodroMy 19 napruit 6ebIMu 1 YEPHBIMU BBIUTPAJ OJWH U TOT ke maxmaruct. Ho Torja on He ciabee
BCeX ocTaJbHbIX. [[poTnBOpeune.

Basossriii Bapuant, 10 — 11 kJraccel

1 (3 6amna). Hamypaarvhoe wucao k 1a306ém HHTEPECHBIM, €cAu Npoussedenue Nepeur k npocmolx
wucen deaumea na k (nanpumep, npouseedenue nepsvx deyx npocmuir wuces — omo 2 -3 =6, u 2 —
wucao unmepecnoe). Kakoe nauboaivuiee Koauvecmseo unmepecuvis wuces moxcem uomu noopad?

(Bopuc Dpenkun)

OrBer: 3 uucna. Ouenka. Yucao UHTEPECHO B TOYHOCTH TOTJIA, KOTJIA OHO CBODOJIHO OT KBaJPATOB,
TO €CTh KaXXJI0e MPOCTOE HUHCJIO TOSBJIAETCH He OOJIbIE OJTHOIO pa3a B €ro pa3joyKEeHUU Ha IPOCTHIE.
Terteps 3ameTuM, 9TO YKCIa, KPATHBIE YeTHIPEM, HE CBOOOIHBI OT KBajapaTos. [Ipumepvi. 1, 2, 3; 5, 6, 7.

2 (4 6amma). Jlan xy6. Tpu naockocmu, napaisesvHvle 2paHAM, PA30EAUAU
eeo na 8 napasseaenunedos. Uxr nokpacuaru 6 warmamnom nopsadke. O66Emol
YEPHBLT Napassesenunedos okasarucs pasho. 1, 6, 8, 12. Hatioume 066émvi beavix
napassenenunedos. (Onez Cmupros)

OtBet: 2, 3, 4, 24. O603HAYNM TOUKY IepecedeHns] TPEX ILJIOCKOCTEl, paspe3aronmx Kyb, depes A.
BameTnM, 9T0 00bEM JIFOO0TO U3 8 MOy IeHHBIX ITapaJLIe/IeIINIe 0B paBEeH IPON3BEIEHUIO TPEX ero pedep,
BoIxOAAmMNX n3 A. IlycTb MbI XOTHM HaiiTH 00BEM KaKOro-To 6e1oro napaJuiesennea «. [lepeMHOKIM
00BEMBI TPEX UYEPHBIX IMapaJLIe/eNUIe 0B, IPUMBIKAIONMX K . MBbI IOJIyYUM [IpOU3BeIeHUe IIuH 9
OTPE3KOB: pEOpa mapaJiiesenuinea o, BeIXosiume u3 A, OyayT BXOIUTH B IPOM3BEJEHNE 110 JBa pa3a,
a pébpa MPOTUBOIIOJIOKHOIO K (v YEPHOrO TapaJuiesenure/ia [, BoIXogdmue n3 A, — 10 OJIHOMY pasy.
Torna, mojieMB MOy IeHHOE YUCIO HA 00BEM (3, MBI TIOJIYINM KBaJIpaT 00bEMa «.

Takum o6pa3oM, mepeMHOXKast TPOMKH Trce/T U3 YCAOBUS U JIe/Isi Ha IeTBEPTOE, MbI TOJIYINM KBaJl-
paThl 0OLEMOB OEJIBIX IMapaJlIe/IelNIIeIOB; OCTAHETCS U3BJIeYh KOPHHU.

3 (6 6amoB). B Gesom waemuamom xsadpame 2021 x 2021 mpebyemcsa saxpacumov wéprom dse
raemru. Ilocae amozo wepes kanHcoyo Murymy 00HOBPEMEHHO 3AKPAWUBAIOMCA YEPHBIM 6CE KALMEKU,
KOMOpvle 2PAHUMGM MO CMOPoHe TOMb ¢ 00HOT U3 Yotce 3aKpawennmr. Bans evibpan dee navasvHvie
KAEMKEU MaK, 4mobb, 6ectb K6adpam 3aKPACUNCA KAK MOAHCHO Ovicmpee. Hepesd ckoavko munym 3akpa-
cuacsa xkeadpam?

(Hean Swenko)



OTBert: uepe3 1515 munayT. 3anymepyem cTpoku u cTosao1bl anciamu ot —1010 mo 1010. HYepes n MmunyT
OyJLy T 3aKpAaIIeHbl KJIETKH, /[0 KOTOPBIX XPOMast JIa/Ibsl (3a XOJI CABUTAETCS Ha COCEIHIO KJIETKY ) JTOUI6T
OT OJTHOI M3 MCXOHBIX KJIETOK He DoJiee YeM 3a 1 XOJIOB.

IIpumep. Bakpacum kirerku A(—505,0) u B(505,0). 3a 1515 xo108B Jajbs Aoiiaér uz B 1o 060t
KJIETKU MPaBOil MOJIOBUHBI JIOCKU (KJIeTKH (X,y) ¢ HeoTpurarTeabHbIM x): norpedyercsa He Gosee 505
XOOB 110 ropusoHTaau u He Gosee 1010 mo BeprTukaau. AHajorudHo m3 A Jjambs JOWAET 10 JH0OO0M
KJIETKHU JICBOW MOJIOBUHDI.

Ouenka. HazoBém paccmosruem MeXKTy KJIETKAMI CyMMY PACCTOSHUN MEXKTy HUMU 110 BePTUKAJIN 1
o ropusonTaan. OHO paBHO MUHUMAJIBHOMY UHC/IY XOJIOB, 38 KOTOPOE XpOMas JIaIbsl CMOXKET JOWTHU 13
OJIHO KJIETKHU B JPYTYIO (K IIO9TOMY YJIOBJIETBOPSIET «HEPABEHCTBY TPEYroJbHUKA» ). IlycTh Bee KieTKu
oyayT uépubiMu depe3 1514 munyT. [IpoTuBOIIOIOKHBIE YIJIOBBIE KJIETKH HE MOT'YT OBITH «OOC/IY>KEHbBI»
OJIHOI JTaJIbEii: paccTosHIe MeXK Iy HuMHU OoJibine dem 2 - 1514. Tlosromy Kazkaast Ja/ibst «00CTyKIIa»
JIBE yTJIOBBIE KJIETKU C OJJHON CTODOHBI, HApUMep Jaibs u3 Kietku A — obe mesbie: (—1010, £1010),
a Jajbst u3 Kiaerkun B — obe mpasseie: (1010, £1010). Ho rorma Bropas jajps He yciesna JOWTH HU JI0
onHoit u3 kietok (0, +1010): paccrositue oT TAKOH KJIETKH JI0 IPOTHBONOJIOXKHOMN YIJIOBON KJI€TKH PaBHO
3030 > 2 - 1514. AnajloruvHo u 1epBas JiaJibs He JIONLIa J0 ITHX KJIeTOK. [IporuBopeqne.

4 (6 6amroB). /lan ompesox AB. Touxu X, Y, Z 6 npocmpancmee évibupatomes max, wmobv, ABX
OvLA NPABUALHOLM MpPeyzosvHukrom, a ABY Z — xeadpamom. [lokascume, wmo opmouenmpuv, 6CEX NoaY-
YAWULTCA MAKUM 00pazom mpeyzorvruros XY Z nonadarom na HEKOMOPY PukcuposaHHyo 0KpyHc-
HOCTD. (Anexcandp Mameees)

[Iycte AB = 2, O u M — cepenunbl orpe3koB AB u Y Z coorsercrBenno, H — oproreHTtp Tpe-
yroibuuka XY Z. Ilockosbky Tpeyrosbuuk XY Z paBHOOEJIpPEHHBINH, TOUKa H JIEKUT HA CEPEIMHHOM
HEPICHIUKY/IApe K CTOpoHe Y Z, TO €CTh B INIOCKOCTU T, IEPHEHAUKYIsApHO AB u npoxojsrieii de-
pe3 O. Touka X JeKHT Ha OKPYKHOCTH w pajmyca v/3 ¢ menrpom O, mexarmeii B 7. Ilycrh mpsmast
XM wropoit pa3 nepecekaer w B Touke W (eciim X M kacaercss w, to Touku X u W coBmazaor), a
upsimas OM nepecekaer w B Toukax P u Q. Torma MX - MW = MP - MQ = (2+v3)(2—+V3) = L.

[Iycts YN — BoicoTa Tpeyrosibauka XY Z. [Ipamas Y N nepecekaer npsamyto X M B oprorienTpe H.
SameTnM, 9TO psaMoyToibHbIe Tpeyroabankn HY M u'Y X M nono6usr, Tak aro MH : MY = MY : M X.
[Hockompbky MY =1, 0o MX - MH = 1. Ilostomy M H = MW, a tak Kak obe Touku H u W jexar na
ayde M X, onn coBrnajgaior. Takum obpazom, H jiexkut Ha w.

5 (6 6ammoB). /an ompesox [0;1]. 3a xod paspewaemes pasbumsv 410600 U3 UMEOUWUTCA OMPEIKOE
Mowkol Ha 06a HOBLIT OMPEZKA U 3GNUCAMD Ha JOCKY NPOU3BEIEHUE OAUH IMUT I8YT HOBBLL OMPEIKOE.
Jlokaotcume, wmo Hu 6 KaKoU MOMEHM CYMMA “wuces Ha docke we npesvicum 1/2. (Muzxaun JTyxun)

IlepBoe pemenme. [locTponM Ha HalleM OTpe3Ke KakK Ha CTOPOHE
KBaJI[paT U IIPOBEJIEM B HEM JIMArOHAJb, TPOTUBOIIOJIOKHYIO TOUYKe ()
(cm. pucynok). Ormernm TouKy Aj, pasObuB MCXOJHBIA OTPE30K Ha
nBa. [IponsBeienne JIMH MOTYYEHHBIX OTPE3KOB PABHO ILJIOMIA/IN 3a-
MITPUXOBAHHOT'O MPSIMOYTOJTLHUKA, JIBE TTPOTHUBOIIOJIOYKHBIE BEPITUHEI I
koroporo — ( M TOYKa Ha JIMArOHAJIN, JEYKalllasd Ha ITPOBEJIEHHOM
qepe3 A, mepreHIuKyJsipe K CTOpoHe KBajapara. /lobaBisis HOBBIE
TOYKH, MBI OyJieM J100aBJIATh HA KAPTUHKE HOBbIE TTPAMOYTOJTbHUKH, | =
KOTOpBIE He HAKJIA/BIBAIOTCS JPYT Ha JPYyra U BCE JIEKAT HE HIKE |
nuaronasu. [losromy ux cymmapHast mwioma b (paBHas CyMMe IHCeT

Ha ,ILOCKG) MeHbIIIEe IIOJIOBUHBI IIJIOIaJn KBa/JlpaTa, TO €CTb %

BTOpOG pelieHue. By,ZLeM I1CaTb Ha JOCKE YABOCHHDLIC IIPOU3BE/ICHNUA JIJIMH U JOKa2KEM, 9YTO UX CYMMa

MenbIre 1. 3aBeiéM BTOPYIO JOCKY, Ha KOTOPOIit Oy/IeM 3alliChIBATH KBaJIPATHI BCEX OTPE3KOB pa30ueHus.
Buauase na meit 3anucano uucyio 1. B nanbueiimeM npu pazduennu oTpeska JIUHbI ¢ Ha OTPE3KH JJIUH b



U ¢ Ha TIepBoii JI0CKe TI0ABUTCA uucio 2be, a Ha BTopoit uncio a® = (b+ c)? samenutca na b* u c?. Takum
obpa3oM, o0ITasi cyMMa Yuces1 Ha 00enx JI0CKaxX He U3MEHUTCH, TO eCTh ocTaneTcd paBuoit 1. [lockosbky
CyMMa YIncesI Ha BTOPOIl JOCKe MOJIOYKHUTEeIbHA, CyMMa, 9rce/T Ha TepBoil Bceria Oymer MeHbiie 1.
3amedanue. YCUIUTh HEPABEHCTBO Hesib3sd. JleficTBUTE/IbHO, pa3/e/uM OTPEe30K IIOM0JIaM, 3aTeM —
KasK/JIBIl 13 OTPE3KOB IIOMOJIaM, CHOBA KarKJbIil U3 OTpe3KOB morosaM, u T.J. CyMMa 4duces Ha JIOCKe
1 1,1 1,1, 1 1
OyleT pagHa y, 3aTeM y + g, 3aTeM 7 + g + 76, U T.JI., TO €CTh MOXKET ObITh CKOJIb YTOJHO OJI3Ka K 3.
CioxHblit BapuanT, 8 — 9 KJacchl

1 (5 6amoB). B pad sanucanv, n > 2 PABAUNHOLT HEHYAEBHIT “UCEA, NPUNEM Kadtcdoe caedyrouiee
borvwe npedvidyuiezo Ha 00HYy u my oice seaununy. OQOpammvie K IMUM N YUCAAM MONHCE YIAN0CH 30-
nucams 6 psaod (603MoxcHO, 6 dpyzom nopadke) mak, wmo Kaxcdoe caedyrouee boavue npedudyusezo Ha
00HY U MY oHCe BEAUNUNY (B03MONCHO, UNYIO, YeM 6 NEPEOM CAYHae). demy moza0 pasnamves n?

(Anexceti 3acraserui)

Otser: 3 wiu 4. Ipumepvi: —1, %,2 n—3,—1,1,3.
Ouenka. Eciu aucen 6osbiie 4, TO cpe/il HUX €CTh TPHU OJHOIO 3HAKa (IyCTh IOJIOXKUTEJHHBIX).
Boeibepem Tpu HamMmeHbIUX UX HUX: a — d, a, a + d, tae 0 < d < a. ObparHble yuciaa OyIyT UATH B
N B B S 2 1__d 4 _ 4 _1_ 1
OOpaTHOM HOPsIJIKE: =5 > © > ——, HO —— — & = alad) # dard) —a " ard

Sameuanune. O6a npuMepa — €JIUHCTBEHHBbIE C TOYHOCTbHIO /IO ITIOCTOAHHOI'O MHO2KUTEJIA.

2 (6 6ammoB). Ha cmose aescam 8 6CE603MONCHHT 20PUSOHMANLHOLL NO-

aocok 1 X 3 u3 mpéx keadpamuros 1 X 1, xascovili ud xomopwvix Aubo benvii, ‘ ‘ ‘ ‘ ‘
aubo cepuiti (cm. pucynok). Pazpewaemcs nepenocums noiocku 6 Ao0uir Ha- ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
NPABAEHUAT HA N100bE (He 00A3AMENDHO UEABIE) DACCTNOAHUA, He NOBOPAUUBAA
u e nepesopayucan. MorcHo AU PacnosoHCUMD NOAOCKU HA CMOAE TAK, 4NO- ‘ ‘ ‘ ‘ ‘ ‘
6wl 6ee beavie mouky 00pa306ast MHO20Y20NHUK, 02PAHUMEHHDIT 3aMKHYMOT]
necamonepecexarouetics somanot, u ece cepvie — mooice? (Ilonocku ne donorc- ‘ ‘ ‘ ‘ ‘
HOL NEPEKPBIBATNDLCA. ) (Muzaun Havuncrud)

OTBeTr: MOXKHO.
Cwm. puMephl Ha, PUCYHKE. |

3 (7 6amnoB). B npamoy2oavnulll, mpeyzoivHuk ¢ 2unomenysot 0aunse 1 6nucai OKpYHCHOCD.
Yepes mouku e€ Kacanusa ¢ e2o kamemamu npogest npamyro. Ompesor Kaxkot OAUHBL MOHCEM BHICEKAMD

Ha OMOT NPAMOT OKPYAHCHOCTIIL, ONUCAHHAA 0KOAO UCTOOH020 MPEY20NLHUKG T (Maxcum Boauresuwn)
OTger: \/75
ITeproe permienne. [lycrs ABC — HaIm TpeyroabHUK € MPSIMBIM yT- A~

JioM B, Touka O — 1EeHTp ero onucanHoit okpyzuoctu, M u N — TouKu /

KacaHusl BIMCAHHOM OKpyKHOCTH ¢ Katetamu AB u BC', X u' Y — ce- / a

peaunbl ayr AB u BC' coorsercrBerHo. JlocraTrodno gokasarTb, 9TO f
M u N nexar na XY . Onycrum uz O neprnenjpukyinsapel OS u OT na X %\ S

kateTbl AB u BC' n mpoiyinM TepIieH K YyJIsIPhI JI0 TIepecevdeHus ¢ O~ \ 6
CAHHOW OKPYKHOCTBIO B ToUKax X u Y coorBercTBenHo. [lycts a,b, c b
— JIJINHBI KacaTe/bHbIX u3 ToueK A, B, C' K BIUCAHHOI OKPYKHOCTH.

N2,
B JJ ~C

T——




Tpeyrompuuk XOY — paBHOOEIpPEHHBIH MPAMOYTOIbHBIN. 3amerum, ato OX = “TJ“C, oS = %,
orkyaa XS = OX — 0SS = “T_b Ecim M’ — rouxa nepeceuenns XY ¢ AB, to SM' = SX = b

2 )

orkyma SM' + M B = “T’b +b =9 = BS asmaunr, M’ u M coBuanaor. Anajorudno, N JTexKuT

2
Ha XY.

Bropoe pemenne. [Iycrs [ — mentp BrmcanHoil okpyzkHOCTH Tpeyroibauka ABC (ZC = 90°).
Toukyu KacaHusl BIMCAHHOI OKPYKHOCTH C KQT€TaMK, OYCBUIHO, JICZKAT HA CEPEIMHHOM IICPIICHINKYIAPEe
Kk orpesky [C. Ilo usBecTHOl JileMMe O Tpe3yOle Ha 3TOM ¥Ke CEePeMHHOM IIEePIEeHIUKYIIsIpe JIeXKaT

cepequabl K u L nyr AC' u BC'. OgeBuano, ayra K L paBHa

45°.

Tperbe pemenne. Bocrob3yemces Tak HazbiBaemoit 3adauets 255:

ITycmv enucanrnas oxpysrcnocms mpeyzosvhuka ABC xa-
caemcs ezo cmopon AB u BC' 6 mouwkaxr M u N coomeem-
cmeenno. Toeda npoexyus K mouxu C na buccekmpucy yeaa
BAC' aeotcum wa npamoti MN .

[Iycts Touka P — mnpoekius TOYKU A Ha OUCCEKTpHUCy
yrouta C, Touka () — npoeknusa Todkn C' Ha OUCCEKTpUCy yr-
na A. Tlo 3amage 255 Toukn P u () nexxar Ha nupsmoit M N.
Tak xkak 90° = LZABC = ZAPC = ZAQC, To touku P u )
coBma 0T cooTBeTcTBeHHO ¢ X u Y. 3Haunt, P() — uckomas
xopaa. Tak kak AQ) u C P — 6uccexkrpucel, To P u () — ce-
peaunnl nyr AB u BC' coorBercTBenno. Torja meHTpabHbII
YIroJI OKPY?KHOCTH, Olupaloluiica Ha xopay PQ), npsamoii, u
noatomy P(Q) = \/Li

Yerséproe pemenne. O0o3HAUEHNs Te K€, YTO B IPEAbIIYIIEM pEIeHnH, a JaHHas Xopa 0003Ha-
qaercgs XY (rouku ma upsmoit M N wuayt B nopsake X — M — N —Y). [lycte L — Touka KacaHwusi
BICAHHOI OKpy2KHOCTH cO cToponoit AC. Ilycrs 1 = BM = BN (a ne AC = 1!), Torna NM = /2,

AM =AL=a,CN=CL=b, MX =, NY =y.

Beipasus aBymsi criocobamu 1uiomniajb Tpeyroiabauka ABC (kak

(a+D)(b+1) _

5 (1+4a+0b)-1, orkyna |ab=a+b+1]|.

AB-BC
2

Banurem creriedb TOYKU M OTHOCHUTEIBHO OKPYKHOCTH:

o= aly+V2)

HOJIyYUTh, 3anucaB 1nojaobue tpeyroabHukos M XA u MBY) u crenens touku N: |b=y(z + \/5) .

Teneps nogcrapisieM a u b:

U Kak pr), HOJIydrM

(TOT K€ pe3ysbTaT MOKHO

wy(z +V2)(y+V2) =ab=a+b+1=2zy+V2(x +y)+1,
zy(zy + V2(x +y) +2) = 22y + V2(z + y) + 1,

V2(z +y)(zy — 1) + (zy)* = 1 =10,
(zy +1+V2(x+y))(zy—1) =0,
xy = 1.

[TocTaBisieM HOJyYeHHOe 3HadeHne Ty = 1:
a=x(y+v2) =1+
b=y(x+v2) =1+

a+b=V2x+y+V2),
AC = V2XY.

V2z,
V2y,



4 (8 6asoB). Ha docke nanucano wucao 7. Ilema u Bacsa no ouepedu npunucuieaiom x mexyuemy
wucay no 00mot yugpe, navunaem ems. Ludpy moocno npunucamsv 6 HAYAAO YUCAG (Kpome HYAR), &
€20 KOHeYy, Ut MedHcdy aobvimu dsymsa yugdpamu. Ilobesrcdaem mom, nocae wvezo xoda wucao Ha Jdocke
cmarnem mounvMm keadpamom. Mootcem au kKmo-nubyods 2apaHmuposarto nobedumsv, Kax Ovl HU UPal
conepruk? (Anexcandp I'pubanrro)

OrBet: ner. Ha mepBoMm xomy Bacs He mpowrpaer, Tak Kak HET TOYHBIX JIBY3HAYHBIX KBAJIPATOB C
nudpoit 7. [lokaxkem, 9To j1ajiee KazKJIblii MOYKET NPUITUCATH B KOHEI| TEKYIIEro 4Yucjia 2 Win 3 Tak,
YTOOBI CONEPHUK HE BBHIUTPAJI CJCIYIONUM XOIOM.

[Iycts y Hac 6bLIO 9mcio A, W CONEPHUK MOXKET CJe/iaTh KBaJpaT, MPHUIKMCAB MUdpPY KaK K IUCITY
A2, Tak u K unciay A3. IToCKOIBKY TOYHBIC KB IPATH HE OKAHYMBAIOTCA HY HA 2, HU Ha 3, OH IIPUIIMIIET
1Py B KOHEIL: CKasKeM, & — B IIepBOM CJIydae 1 4 — Bo BropoM. Torna oba uncia A2z u A3y — TodHbIe
KBaJIPAThI, PA3HOCTH MexK Ty KoTopbiMu Menbirne 20. Ho kaxkjoe u3 9Tux duces xord Obl TPEX3HAYHOE,
1 TOTJIa PA3HOCTb MEKIy COCEHIMH TOYHLIMHU KBaJjipaTaMu He Menbie 112 — 102 > 20. IIpotusopeune.

5 (9 6amnos). Ilapasrenrozpamm ABCD pasdesén duazonanvio B
BD na dsa pasnvixr mpeyzorvrura. B mpeyzoaviux ABD enucan
NPABUNOHBLT WECTNUY20ADHUK MAK, 4MOo J6€ €20 cocedHue CmopoHvl
aeorcam na AB u AD, a odna us eepwurn — na BD. B mpeyzonn-
nux CBD enucan npasuivHvili wWecmuyzoioHuK mak, wmo dee e2o
cocedrue sepwurv, aeotcam wa CB u CD, a odna uz cmopon — Ha
BD. Kaxot u3 wecmuyeosvruros bosvwe? (Konwemanmurn Knon)

C

OTBeT: TOT, KOTOPBII TPUMBIKAET K BepiiuHe A. A4 D

IlepBoe pemrenne (Makap Yymmosckwuii, 7 kmacc). [lapasierno-
rpamMM paz/ie/iéH Ha JIBA JAHHBIX IIECTUYTOJIbHUKA, YEThIpEe HEBbI-
IIYKJIBIX YeTHIPEXYTOTBHIKA, KOTOPBIE MBI 0O03HAYIIN Ha PUCYHKE
nudpamu 1, 2, 3, 4, 1 TpeyroJbHUK, TPpUMBIKatoNuii K BepiruaHe C'.
3aMeTuM, 9TO YeThIPEXYTOJbHUKN 1 1 4 MoJI0O0HBI — OHU TIOJTyYa-
I0TCsI BBIPE3aHUEM U3 JBYX MO/IOOHBIX IPSIMOYTOJIBHBIX TPEYTOIbHI-
KOB PaBHOOE/IPDEHHBIX TPEYTOJILHUKOB ¢ yryioMm 120° mpu BepImHe.
AHAJIOTUYIHO, TTOMOOHBI YIETHIPEXYTOMBHUKE 2 U 3. 3aMETHM, YUTO
K03 duueHT sl 1mo1001sI paBHbI OTHOIIEHUIO CTOPOH JIAHHBIX IIIe-
ctuyroibHIKOB. Ho 1iorma i moioBUHOK mnapaJiiesorpamyma ABD

A D

u C'BD pagubl, npuuéMm nojoBuaka ABD cocTonT n3 mepBoro mecTuyroJbHUKA U 9eThIPEXYTOTbHIKOB
1 u 2, a Bropasg — U3 BTOPOIO IMECTUYTOJHbHUKA, YeTHIPEXYTOJIHLHUKOB 3 U 4 U eli¢ 6€/10r0 TPEyTroJIbHUKA.
3HauNT, CTOPOHA IIECTHYTOJIbHIKA, ITPUMBIKAIONIETo K Bepiinne A, GoJibiie.

Bropoe pemenne. /Inaronajb KpacHOTO IIECTUYTOJHHUKA COBIAIAET ¢ OMCCEKTPUCOIT TPEYTOJIHLHUKA
ABD, xoropas pasua ouccektpuce C'K tpeyrompauka BCD. Ilycrs cuHuii mecTuyroJibHUK — 9TO
PQRSTU, xak na pucynke. Tpebyercs cpaBuuth guaronanun C'K n PS npaBubHBIX MIECTHYTOJILHUKOB.
Omnu nepecekarorcs B reutrpe O MecTuyrojibHUKa, Tak Kak deTbipéxyroibuuk PCQO suucannbiii, C'K
ouccekTpuca u mosromy geaut ayry PO() momosam, To ecTh mpoxoaut depes O.

c




Bamerum, uro npsamast CO nepecekaer oTpe3ok PQ), mosromy (3 cummerpun orHocuTebHO () OHA
nepecekaer u orpe3ok 1'S. ¥riaet PCK u PSK pasubl o 60°. /lasee ecTh HECKOJIBKO CIIOCODOB.

Ilepsorii ciocod. Tpeyronpaukun PCO u K SO nomobusl o aym yriam. Ilycrs PO = SO = a,
OK = 1, Torna OC = a?. B tpeyrompauke PCO: /P > 60° = ZC, snaant, CO > PO u nosromy
a > 1. Tlonygaem PS = 2a, CK = a® + 1, ux pasnoctb CK — PS = (a —1)? > 0.

Bropoii croco6. 3amerum, uro touku P, C, S, K jexar Ha ool okpykHOCTH. Tpedyercs cpaBHUTD
eé xopapl C'K u PS — nuarona/im npaBU/IbHBIX MIECTUYTOJIBHUKOB. UTOOBI CPABHUTH XOP/IbI, TOCTATOTHO
CPABHHUTDH BEJIMYMHBI MEHBIUX JIyT, KOTOpble OHU cTsaruBatoT. He ymanss obmuoctu, ZCBD > Z/CDB,
torga yros C'K.S ne octpbiit, u paBubiit emy yroja C'PS — Toxke ne octpbiit. Torja TynbiMu Oy1yT yIiIbl
PKS n CPK, orkyna nyru PKS nu CPK — MeHblle MOJTyOKPYKHOCTU, UX HaM U HAJI0 CPaBHUTD.

O61my10 9acThb 3TUX JyTI' MOXKHO BBIOPOCUTH U cpaBHUTH jgyru C'P u K.S,| a Jjg 9Toro JI0CTaTovHO
cpasuuTh xop/bl C'P u KS. Ilycrs X — touka nepecevenuss PQ u CK. Torna PX = SK (B cuty cum-
merpuu orHocuTesibHO O). 3amernm, uro ZCPX = ZCBK < 60° (tak Kak yroja B mapaJesorpaMMa
pasen 60°), ZPCX = 60°, orkyna ZCX P > 60°. Suaunt, SK = PX < PC, 1ak KaK B TPEyrOJIbHUKe
POTUB OOJIBINEH CTOPOHBI JIEXKHUT OOJIBINHI YTOJ.

Tpernit ciocob. V3 Toit ke OKPYKHOCTU TIOJIyYIaeM, ITO

CK=0C+O0OK >22vOC-OK =2VvOP-0S =20P = PS

(paBencra Her, moromy uro OF < OP < OC).

6 (9 6ammoB). [Tycmov | x| obosnauaem uyeayro wacmov wucaa T (Mo ecmv HAUbOABULEE YEAOE HUCAO,

ne npesocxodswee x). Jlokascume Ons A0OBLT HAMYPAALHOIT YUCEA A1, A, - . . , Ay HEPABEHCTMEO
ai a3 a,
— |+ |=|+...+|—|Zan+as+...+a,.
5) as ai
(Maxcum dudun)
2
a
[Tepenuiem o4eBujHOE HepaBeHCTBO (ap — api1)? = 0 B BUJE Kil > 2ap — apq1. Tax Kax amcso

2
a
cIipaBa — IIeJIoe, TO 1 aki - > 2ay — agy1. CIOXKUB Takne HEPABEHCTBA, MOJIYINM TpedyeMoe.

7 (12 6amnoB). Ha cmose 6 pad aesrcam 20 narowek ¢ caxapom u 20 ¢ Kopuyel 6 npou3eosbHOM
nopadke. Manrviw u Kapacon 6epym ux no ouepedu, navwunaem Maaviw. 3a 100 moscHo 634mov 00HYy
naowKy ¢ 2106020 kpas. Maaviu zovem, wmobv, emy 6 umoze docmansocs no 0ecamov NAUEK KaHcAO-
20 euda, a Kapacon nwumaemcs emy nomewams. Ipu 11060M AU HAYAANOHOM DACTLONOHCEHUU TAIOULEK
Manviw mootcem docmuvn ceoetl ueau, xkax ov, nu deticmeosan Kapacon? (Anexcandp I'pubanxo)

OTBer: tipu J1I000M.

[Ipornymepyem ttromku B psiy dunciamu ot 1 g0 40. 3amerum, uro y MaJibiira Beerjga ecTb BO3-
MOYKHOCTD B3SITh ILIIOIIKY ¢ HOMEPOM JIF000I YETHOCTH, & TOC/Ie KazKI0T0 ero xojia Kap/coH BbIHY K IeH
OpaTh ILIIONIKY ¢ HOMEPOM JIPYroil YETHOCTH.

[TycTh cpeim IUTIOIIEK € HEYETHBIMU HOMEpPAME HE MEHbINE JIECSTH C caxapoM (eciou ¢ KOPUIIEH,
TO paccykjeHns aHajorumdubl). Torma Masbin HadnHAET ¢ TOrO, 9TO GEPET IJIOMIKU C HEYETHBIME
HOMEpaMI U II0CJIe KaykJI0To Xoja Kap/icoHa BBIMUCIIET TaKyl BEIUIUHY: KOJTHIECTBO IOy IeHHBIX
IUTIOIIEK C CaXxapoM -+ KOJUYECTBO OCTABIIMXCHA HA CTOJIE IUIIONIEK € caXapoM € YETHBIMU HOMEpaMHU.
B mavasbubiit MomenT sTa BesmmumHa He Oosibiie 10, a ecsm Mauibimn OyeT Oparh ILIIONIKUA TOJIHKO
¢ HEYETHBIMU HOMEpaMu, TO B KOHIle oHa Oyqer He Mmenbine 10. [Ipu sTom mociie KaxKmoit nmapbl Xo/10B
Mauteira u Kapicona sTa BendnHaa n3MeHsiercs He 6osiee dem Ha 1. CriejoBaTesibHO, B KAKOH-TO MOMEHT
(BO3MOKHO, HauabHbI) oHa Gyaer pasaa 10. Ilocie sToro Masbinn MoxkeT 6paTh TOJIBKO IUTIONIKA C
YETHBIMU HOMEPAMU U B UTOTE TOJIYIUT POBHO 10 IIIOIIEK ¢ caxapoM, a 3Ha4IuT, 10 ILTIOIIEK ¢ KOPUIIEd,
YTO U TPeOyeTcs.



3ameuanue. BepHo 6oJjiee ob01miee yTBEPKIACHUE: €CIU B PAJL JIEKAT IETHOE THCJIO ILTIONIEK, U U3 HUX
Ha HEYETHBIX MecTax POBHO L ¢ caxapoMm, a Ha Y€THBIX — POBHO I ¢ caxapom, TO JIjisi BCIKOrO k Me¥K Ty
(HecTporo) unciamu R u L Masibiin MoKeT J1eficTBOBATEH TaK, YTOOBI B3sITh POBHO K ILIIOIIEK C CAXapOM.

g perieHus MCXOJHON 3aJladu JOCTATOYHO JIOKA3aTh 9TO YTBEp:KJIEHHE, MO0 B HAIEM CJlydae
R + L = 20 u oxno u3 4dnces He Menbire 10, a gpyroe ne 6osbiie 10.

JlokasbpIBaeM MHIYKIMEH 110 KOJUYeCTBY ILTIOMEK. Ecin ux e, To yrBepxKaeHue oudesuaHo. [Ilar
MHAYKIUA: TOKPACUM ILIIOMIKNA B IMTAXMATHOM IOPSIAKE, YTOOBI HEUETHBIE CTAJIH OeJbIMu; ecan k = L,
TO MaJIbIIy JIOCTATOYHO KarK/IbIM XOJIOM €CTh Oejyio ILIIONIKY, ecin k = R — To uépuyto. Ecian xe k
3aKJI0YeHO cTporo Mexjay L u R, To MaJsbIin MOXKeT ¢jiesiaTh MepBbIil X0/ IPOU3BOJILHBIM 00pa3oM, a
Jtajiee JJOOUThCS CBOETO T10 IIPEJIIIOIOKEHIIO HHIy K. B camoM Jiesie, He ymadisist oomiaoctH, L < k < R,
TOor/Ia OEJIBIX ILIIONIEK ¢ caxapoM ocTaHeTcs Jinbo L, mubo L—1, uépubix — aubo R, mubo R—1, a Masbiry
Jajtee HaJI0 B3ATh oo k, mubo k — 1 mwromky ¢ caxapoMm, npuaém L—1 < L <k—1<k< R—1<R.

Cnoxwusrit Bapuant, 10 — 11 kiaccer

1 (5 6ammoB). Mydpeuam A, B,C, D coobuyusu, wmo wucaa 1,2, ...,12 nanucarove no oonomy na 12
KAPMOUKAT U Mo MU Kapmouku 6ydym po3oaHv, um no mpu, npudém xaxrcovli yeudum AU CE0U
xapmouku. Ilocae pazdayuu mydpeuv, no ouepedu ckadaiu caedyrouiee.

A: «Ha 00noti uz moux xapmouex — wucao 8».

B: «Bce wucaa ma MOUT KapMOUKAT NPOCMbLLE».

C': «A s6ce wucaa Ha MOUT — COCMABHBIE, NPUMEM UMENM 00UUT NPOCTNOT JeAUMEND ».

D: «Tozda s 3nar, Kaxue Kapmouku Y kaxHcdozo u3 6acs.

Kaxue xapmouxu y A, ecau ece ckasdaru npasdy? (Muzauna Esdokumos)

Otser: 1, 8 u 9. Pemenue. [Ipocreie ancia moryT ObiTh TObKO v A, B u D. Ha kaproukax B — Tpnu
U3 [8TH BO3MOXKHBIX TPOCTHIX uncest (2, 3, 5, 7, 11). OcrasibHble 1Ba NpOCThIX Yncia — y D, nHade OH
He 3HaJI Obl, KaKie MMEHHO U3 IIPOCTHIX dnces ecthb y B, a kakune — y A. Ha kaproukax C' MoryT 6bITh
tpoiiku (4, 6, 10), (4, 6, 12), (4, 10, 12), (6, 10, 12) wmu (6, 9, 12). Toasko ecau y D ectb 6 uau 12, on
MOKET OIIPeJIe/INTh, Kakas nMeHHO Tpoiika y C. Utak, y D — jaBa IPOCTBIX YNUCIA W OJHO u3 duces 6
un 12, y C coorBercrBenno — 4, 6, 10, wiau 4, 10, 12, y B — Tpu upocteix uncia, y A — gaucaa 1, 8, 9.

2 (7 6amnoB). B 0dnot us kaemok warmamnot docku 10 X 10 cmoum aadva. Ileperods kasrcdvim
200doM 6 cocedniotn no cmopore KAemxy, ona 0bowaa 6ce kiemxku Jdocku, nobwveas 6 Kaxcdol posHo No
odromy pasy. Hokascume, wmo 0asa Kkastcdoti 2aa6H0T duazonasu Jdocku 8epro caedyrousee Yymeepotcoe-
HUe: 6 mapupyme aadvl ecmv 064 NOCALIOBAMEALHVLT T00A, NEPELIM U3 KOMOPHLL OHG YULAG ¢ IMOT
duazonanu, a caedyrouum — eepryract na neé. (Faasnan duazonans 6edém us yaaa 00CKU 6 NPOMUBO-
NOAOHCHVLT Y20 ) (Anexcandp I'pubanrko)

ITepBoe pemenne. 3adukcupyem quaronajb. Tak Kak B MapiipyTe U€THOE UHCJIO KJIETOK, KpaifHue
KJIETKU MapIipyTa Oy/lyT Pa3HOro IBeTa, IOITOMY Ha JMaroHajm e 60jee oHON KpaitHeil KieTku. Xo/1
JIaJIbU COeJIMHSIET JIBe KJIeTKH (HalpaBjieHne He BayKHO). V3 KpaiiHuX KJIeTOK MapIipyTa BBIXOIUT OJIUH
XOJI, U3 BCeX ocTaJbHbIX — 110 j1Ba. C auaronasu BeIXoguT He MeHee 2- 10 — 1 = 19 xomoB. Bee onn BejyT
Ha COCeJHUE C JUArOHAJIBIO KJIETKM, a UX TOJbKO 18. 3Ha4YuT, ecTh JIBa XOJa, COEINHAIOININX KJIETKY
JIMAroHaJIM ¢ OJHON coceHell KIeTKOM. DTO M eCTh UCKOMasl Iapa IOCJ/IeI0BATEILHBIX XO/I0B.

Bropoe pemienne (Banepuit Muponos, 11 ki.) Ha juaronanu 10 kierok. Kierku, npoiijieHHble MexK-
JIy HUMH, COCTABJISTIIOT 9 KycKoB MapiipyTa. Toraa xors Obl 5 3 9TuX 9 KYyCKOB JOJIKHBI PacCIoararbes
C OJIHOM CTOPOHBI OT JMaroHau. Y 3TUX 5 KyckoB MapipyTa 10 Hadas/KOHIOB, PACIIOJIOKEHHBIX HA
JIMaroHAJIM, COCeIHel ¢ TJIaBHOM, a Ha 9TOH auaroHajn 9 KJIeTOK. 3HAYUT, HAYAJIO U KOHEIl OJTHOTO W3
KYCKOB MapIIpyTa COBIIQJIAIOT, 9TO U TPeOOBAJIOCH.
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3 (7 6amnoB). Ha naockocmu cudam xysnewur Koas u 2020 e2o mosapuweti. Koas cobupaemcs co-
BEPWUMD NPVIACOK YEPE3 KAAHCO020 U3 OCTNANDHHT KYSHEUUKOS (6 NPOU3EONLHOM NOPAJKE) MAK, “4Mo
HAYANOHAA U KOHEUHAA MOUKA KAHCA020 NPOIHCKG CUMMEMPULHDL OMHOCUMEALHO NEPENDHLZUBAEMO20
ryanevura. Hazosém moury dunuwmnot, ecau Koas mooicem 6 neé nonacms nocae 2020-20 npwioicka.
IIpu kaxom Hauboavwem wucne N Hatidémes HawasbHaA PACCMAHOBKA KYSHEWUKOS, OAfL KOMOPOT UMe-
emcs posio N pasaudHvlT 603MOACHVLT PUHUWHDIT MOYeK ? (Muzaun Ceamaosckud)

Otset: Conp.

ITepBoe pemenue. Ouenka. Beeaém Ha 1I0CKOCTH cHUCTEMYy KOOpJMHAT Tak, 9To0b Kosst cumen B
touke (0,0). [Tycrs @y, da, ..., G020 — PAIMYC-BEKTOPBI KY3HEUUKOB B TOPSJIKE WX IE€PENPbIrHBAHUS
Kouseit. Herpymo Haiitu pajnyc-BekTop buHUIHON TOUKM: 2(—dy + do — d3 + . . . — d2019 + 2020 ). uciio
PasIMIHbBIX 110 BULy cyMM paBHO Chlan (ducity croco6os Beibpatsh 1010 ciaraeMbIx Ha HEIETHBIX MECTAX ).

IIpumep. PacrioyioskuM Ky3HEYMKOB B TOYKAX YHUCJIOBOI mpsimoit ¢ koopauuaramu 0 (y Komw) u
1,3,3%,...,3%9 y ocrampupix. JJokazkeM, 9TO Bee CyMMBI cTeleHeil Tpoek ¢ Koaddunuentamu +1 pas-
mranbL. [Ipu6aBus K Takoit cymMe mocTognayo cymMmmy 143 +324. .. +32019 nomyuamm cymmy ¢ xoaddu-
muentamu 0 u 2. Ona coorBercTByeT 2020-3HaYHOMY TPOUYHOMY YHCJIy M3 HYJIel U JBOEK, a BCE TAKue
ancia pasmmansl. (Ha camom gese, modrn moGoe pacrosiozkenue Ky3HednkoB Haér Colay puHUIIHBIX
TOYEK. )

Bropoe pemenme. Ouerika. CHagama 3aMeTHM, UTO e€C/IM Ky3HEUYHK IePENpPBITHET Yepe3 KaKy-TO
TOUKy A, a 3aTeM — JYepe3 KaKylo-To TOUKy B, To B utore oH casunercs Ha BekTop 2AB = 2(0OB — 0A).
OTO cllejIyeT, HallpuMep, U3 TOT0, YTO CPeIHsIsl JTUHUsI TPEeyroJbHUKa IapaJiie/ibHa OCHOBAHUIO U B JBa
paza MeHbIIe ero (ciydaii, Korja Ky3HEUnK CUIUT Ha IPAMOil AB, MOKHO PACCMOTPETh OTJIEJIBHO).

Kaxk 1ot ¢puHMIIIHON TOUKE MOYKHO IIOCTaBUTh B COOTBETCTBUE II0C/Ie0BATEIbHOCTD, B KOTOPOii KoJist
MIEePEIPBITMBAJ CBOUX JIpy3eil, 9ToObI OKa3aThCsd B 9TOi TouKe 1ocie 2020 IPhIXKKOB — TO €CTb IIepecTa-
HOBKY unces1 or 1 710 2020 (cauraem Beex Ky3Heunkos, Kpome Ko, nponymeposantbivn). [Tycrs Kosist B
KaKO#-TO MOMEHT oKa3aJics B Touke () 1 coOupaeTcs IePelpbIrHyTh Ky3HEUNKOB, PACIIOIOKEHHBIX B TOY-
kax A, B, C' (paccmarpuBaeM TOJIBKO 3 MOC/IEI0BATEIbHBIX TPbIKKa). Ecsm Kouist cienaer st npbikku

B opsiake ABC', To cnadajia oH casuHercs Ha BekTop 20 A, a 3areM 3a JiBa IPbIXKKA CIABUHETCS eIé Ha

BEKTOD 2% = 2(07>' — O? ), TO €CTh B UTOTE 3a TPU IPbIXKKA CBUHETCS] Ha BEKTOD 2(0—)4 + O? — O? ).
Ecmm megmﬂ CJIeJIaeT 3TU NPbRKKYU B nopsizike C'BA, To, aHAJIOTUYHO, CJBUHETCSI B UTOrE HA BEKTOD
2(07 + OA — (ﬁ), TO eCTh TONAJIET B Ty K€ CaMyl0 TOUYKY, YTO U B NPEbLIyNIEM Cydae. Takum
00pa3oM, B MOCJIEI0BATEIBHOCTH TPHIKKOB KO/ MOYKHO ITOMEHSATH MeCTaMy JIIOOBIX JIBYX KY3HEUHKOB,
CTOAIIUX Yepe3 OJIUH, ¥ 3TO He U3MEHUT (PUHUIMTHON TOUKK. SHAYNT, (PUHUIIHASI TOUKA XaPAKTEPU3yeTCs
He 1epectaHoBKoit aucest ot 1 70 2020 (koropeix 1-2-...-2020), a TOJBKO TeM, KaKue IHCIa B TaKOil
[IEPECTAHOBKE CTOAT HA HEUETHBIX MecTaX. COOTBETCTBEHHO, PA3/IMUHBIX (DUHUINHBIX TOYEK HE MOYKET
OBITH GoJtbie Caday.
IIpumep. CM. TpebIAyIIEE PEIICHNE.

4 (7 6amnos). IIpu xaxom naumenvwem k cpedu A00bT MPET HEHYACEHIT OEUCMBUMENDHHIT YUCEN

MO2ICHO 6uBpamy marue dsa wucaa a u b, wmo |a — b| <k uau |2 — §| < k? (Maxcum udun)

OtBert: pu k = %

Jlokaxkem, 9T0 s JIIOOBIX TPEX HEHYJEBBIX duces a < b < ¢ ojiHa u3 mectu pasHocreit b — a, ¢ — b,
c—a, |§— % |, %—% , %— %| He IIPEBOCXOIUT % He ymagisist ob1iHOCTH, XOTSI OBI JIBA IUC/IA ITOJTOXKUTE/IHHBI.

ITepssrit crocod. [Ipetmomoxkum mporuBHOE. 3aMEHON BCeX UncesT Ha 00paTHBIE K HUM MOYKHO JIOOUTh-
cs TOro, 9T0OhI HAaMMeEHbIIee Incjio a ObL1o He MeHbire — 1. Torma cpeaee aucio b > %7 a HamOOJIbIIIee

c > 2. [Ipm srom % — 1> 3 Bpaunt, b < 2/3 <1 ua< 0. [logydaem cucreMy HepaBeHCTB
c 2

3 1 3 1 1
—a>S-b,  ——->S_Z>3-_
a>2 , a>2 C>3 b
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Iepemnozkus, nomyum 1> (3 —b)(3 — ), orkyzsa 2b > (3 — 2b)(3b — 1). Packpbis cKOOKH 1 1epenecs
BCE B JIEBYIO 9acThb, noayuum 6b° — 9b + 3 > 0. Torma (b — 1)(20 — 1) > 0, nporusopeuue.

Bropoii ciocob. Pazbepém Bo3MOXKHBIE CIydan.

1)a>0.Ecnnbgl,Tob—a<1;eCHHb>1,T0%—%<1.

2) a < 0. Moxuo cunrarh, aro be < 1 (mmate samennM Bee umcsa Ha obparbie). Ilyers b —a > 2 u
c—b>3 Torma b(b+ 3) < bc < 1=3(3+32). Buaunr, b < 5. Cnenosarenso,

1 1 1 1 3 3 3

< + = < :
¢c a 34b 3-b -1 91 2

1
’ 9
5 (9 6amroB). Bruympu napanrenozpamma ABCD e3ama makxas mowka P, wmo LPDA = ZPBA.

YIIydImuTh pe3yabTaT HeJlb3s: i ducest —1, 5, 2 Bce MecTh pasHocTeil He MeHbIe 3/2.

Hycmoy wy — enesnucannas okpystchocms mpeyeoronura PAB, aescausan nanpomus eepuunovr A.
Hycmov wy — enucanman oxkpyscrocms mpeyzorvrura PCD. Jloxascume, wmo odna u3 obwuxr ka-
CAMENDHOIT K W1 U Wo napassesvra AD. (Hear @Pposos)

VYkazanme. [lociie napa/uieibHOTO TIepeHOCca Ha BEKTOP ]@ = E 3aJiava IIPEBPAIACTCd B TAKYIO:

an npoussoavruiti enucarmviti vemmpexyzosvhurx CPDQ). Tozda 00na u3 obwur KacamesvHur K
oxpyscrocmu, enucannoti 6 mpeyzorvrur PCD u enesnucanmnoti das mpeyeosvruka CDQ) nanpomue
sepwurv, D, napasresvra PQ).

[Tocneanee ciieyer w3 OJHON M3 Bapwalldii U3BECTHOIO (raKTa O TOM, UTO IpSAMasg MEXKJLy COOT-
BETCTBYIOIIMMI HHIIEHTpaMu (IKciieHTpamu) tpeyroiabankos PC'D, QCD napajuiesibHa 6ucceKrpuce
mexkiry CD u PQ) (nocieaee B CBOIO OU€pE/lb CJEIyeT U3 JIEMMBI O Tpe3yoIie).

Pemenue. [lepenecst tpeyroisuuk PAB Ha BEKTOD @,
nostyanM TpeyrobHuk () DC'. OKpyKHOCTD Wy TaK»Ke CJBU-
HeTCs mapasienbio AD u nepeiiiér BO BHEBIHCAHHYIO
OKPY?KHOCTb TPEYTOJIbHUKA C IEHTPOM .J, TOITOMY JI0CTa-
TOYHO JIOKA3aTh, YTO OJHA W3 OOIMNX KacaTeJbHBIX K w3 U
wy mapasieabaa AD.

ITo ycmoBuro Z/QPD = /PDA = /ZPBA = ZQCD,
guaunt, Touku C, P, D u () jex)ar Ha OJIHOI OKPY2KHOCTH.
[To u3BecTHBIM pOpMYyTaM YIJIOB MEXKLy OUCCEKTPUCAMUI

LCID+/CJD = (%AC’PD + 900) + (%ACQD) = 180°,

to ectb Touku C', I, D u J jexkar Ha OJHOI OKPY>KHOCTH.

[Iycts X u Y — Touku nepecedenns C'D ¢ PQ u I.J coorBercrBerno. meem
1
Z1YD = ZICD + ZCDJ = §(APCD + ZCDQ),

KaK yT'oJI MEXK/Iy XOpJIlaMH, OTCIOJIa, B 9aCTHOCTH, yroJ 1Y D ocTphIil, Tak Kak
LPCD+ ZCDQ < LPCQ + £LPDQ = 180°.

Toryma Touka D', cummerpudHasi Touke D oTHOCHTENBHO [J, JIe?KUT 110 Ty Ke cTopoHy ot C'D; uro u P,
U TIPU 3TOM

Z0Y D =180°—«4D'YD =180° —2£1Y D = 180° — (LPCD + £LCDQ) = LPDC+ /DCQ = LPXC

(mocsieiee BepHo, Tak kKak PC'Q) D siucanubiii). Urax, coorsercrentbie yribl PXC u C'Y D' nipu niepe-
cevernn npsivoii C'D cekymumu PQ u D'Y pasubl, suauur D'Y ||PQ||AD, u upamas D'Y cummverpudna
obmeit kacarenbnoit C'D oTHOCUTEILHO JinHUU HeHTpos I.J, snauur D'Y ToxKe 00Iias KacareabHas, U
oHa mapaJuienbaa AD.
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6 (10 6amnoB). Ha cmoae 6 pad aescam 20 narower ¢ caxapom u 20 ¢ Kopuyetl 8 npoussosbHOM
nopadxe. Maiviu, u Kapacon bepym ux no ouepedu, navuraem Manviw. 3a xod moocro 63amv odny
naowky ¢ 2106020 kpas. Maasviu zouem, wmobv, emy 6 umoze docmansocy no 0ecamys NAWEK KaHcAo-
20 suda, a Kapacon nwumaemcs emy nomewamos. Ipu 11060M AU HAYANOHOM DACTLONOHCEHUU NANOULEK
Manviw moorcem docmun ceoetl ueau, kax ov, Hu deticmeosan Kapacon? (Anexcandp I'pubanrko)

OtBer: ipu J1I000M.

[Iponymepyem tumomku B psay uuciaamu or 1 g0 40. Samerum, aro y Masbiia Beerja ecTb BO3-
MOXKHOCTD B34Tb ILTIONIKY C HOMEPOM JII000H YETHOCTH, & IOCJe KazKJI0To ero xoja KapJ/con BeIHY K/ IeH
OpaThb ILIONIKY C HOMEPOM JIPYToil 9€THOCTH.

[TycTh cpeim IUTIOIIEK ¢ HEYETHBIME HOMEpPAME HE MEHbINE JIECSITH C caxapoM (ecu ¢ KOPUIIEH,
TO paccykjeHns aHajorumdubl). Torma Maseimn HaduHAET ¢ TOrO, 9TO GEPET IIOMIKU ¢ HEYETHBIME
HOMepaMHU U TOoCJe KayKJIoro xoja KapiicoHa BBIUUCISET TAKyl0 BEJHMYHHY: KOJMYECTBO IOIYYEeHHBIX
IUTIOIIEK C CaxXxapoM -+ KOJUYECTBO OCTABIIMXCHA HA CTOJIE IUTIONIEK € caxXapoM € YETHBIMU HOMEpPaMHU.
B mauasbubiit MomenT sta Besmmuuna He Oosibiie 10, a ecsm Mauibiin OyeT Oparh IUIIONIKUA TOJIHKO
¢ HEYETHBIMU HOMEpaMu, TO B KOHIle oHa Oymer He Mmenbine 10. [Ipu sTom mociie KaxKmoit mapbl X0/10B
Maureima n Kapiicona sta Besimanna n3Mensiercs He 6osiee geM Ha 1. Crie1oBaTe/ibHO, B KAKOW-TO MOMEHT
(BO3MOKHO, HauabHbIH) oHa Gyaer pasaa 10. Ilocie sToro Masbiin MoxkeT 6paTh TOJIBKO IUTIONIKA C
YETHBIMA HOMEPaMU U B UTOTe TOJIyInuT PoBHO 10 TITIONIEK ¢ caxapoM, a 3HauuT, i 10 IITIoIeK ¢ KOpurieit,
YTO U TpedyeTcs.

3ameuanme. Bepro 6oJiee obIriee yTBEp:KI€HUE: €CJIN B PsiJl JIC2KUT IETHOE TUCJIO ILIIONIEK, U U3 HUX
Ha HEYIETHBIX MecTax PpOBHO L ¢ caxapoM, a Ha U€THBIX — POBHO I ¢ caxapom, TO Jjisi BCIKOTO k MeXK Ty
(HecTporo) unciamu R u L Masibiin MoKeT J1eficTBOBATE TaK, YTOOBI B3sITh POBHO K ILIIOIIEK C CAXapOM.

st pereHust MCXOMHOM 3aJa4M JOCTATOYHO JIOKA3aTh 3TO yTBEp:K/leHne, MO0 B HaIeM CIIydae
R+ L =20 u oo u3 uncen we menbine 10, a apyroe we 6osbiie 10.

HokazpiBaeM mHIyKIHeil 10 KoJu4decTBy ILtioniek. Eciu ux mase, 1o yrBepKaenune ouepuno. [Ilar
UH/TyKITUU: [TOKPACUM ILIIONIKN B IIAXMATHOM TOPSIIKE, 9TOOBI HEUETHBIE cTaju OesbiMu; ec k = L,
TO MaJIbIIny J0CTaTOYHO KaXKIbIM XOJ0M €CTh OeJIylo ILTIONIKY, eciu k = R — To uépnyio. Ecin xe k
3aKJIIOYeHO cTporo Mexxay L m R, To MaJblm MoxKeT ceaTh HepBbIil X0 MPOU3BOIBHBIM 00pa3oM, a
Jiasiee TOOUTHCs CBOETO TIO MPEJIIOJIOKEHNIO NHIYKITNN. B camom nieste, He ymastsas odomuoctu, L < k < R,
TorIa OEJIBIX ILIIONIEK ¢ caxapoM ocTaHeTcst inbo L, mnbo L—1, uépubix — aubo R, mubo R—1, a Masbiry
JtaJjiee HaJ 10 B3ATh jinbo k, mbo k — 1 maomkKy ¢ caxapoMm, npuieém L —1 < L <k—1< k< R—1<R.

7. Kaemuamwud xeadpam 2 X 2 naxpwum deymsa mpeyzosvhukramu. ObazamesvHo Au
a) (6 6aa108) TOMB 00HA U3 YEMBPET €20 KACMOK UEAUKOM HAKDLIMG 00OHUM U3 IMUT MPEY20AHUKOS;
6) (6 6a1108) 6 00UH U3 IMUT MPEYLOALHUKOE MONHCHO NOMECTIUMD KEadpam co cmoponot 17
(Anexcandp Ilanosanros)

a) OTBer: He oGs3aTesbHO. BrmieM B KBajpaT 4eThIPEXyTOJBHUK (€3 Ta-
paJLIeJIbHBIX CTOPOH Tak, YTOObI OJHA €ro CTOPOHAa pas3dbmia Ha JacTu obe Jie-
BbI€ KJIETKH, BTOpasi — 00e BepxHUe, TpeThbsd — 00e MpaBble, YeTBEpTast — 0b6e
nrzkaue. [Ipoymm mapbl TPOTUBOIIOIOXKHBIX CTOPOH JI0 Ilepecevdenusd. Tenepb
KBa/IpaT TMOKPBIT JABYM yIJIAMU, TIPU 3TOM HET KJIETKHU, IEJTUKOM ITOKPBITON
omuanM yriioM. OTpe3as JiiHee, TPEBPATUM YIJIbI B TpeyTroabHnKn. Ha pucyn-
Ke — IPUMeP UCKOMOTO YeTBIPEXYTOIbHUKA Ha KJIeTYaTOl OyMare co BCIIOMO-
raTeJJbHbIMU KJjieTKamMu pasmepa 0,25 x 0, 25.

6) OtBer: obszaresibro. OTMeTrM 9 BepInH KJIETOK KBajpaTa 2 X 2 Kak Ha pucytke 1. Tpeyrosb-
HUKHI WX BCE HAKPBIBAIOT. BO3MOXKHBI TpU Ciiydasi pacupesesienns sepinud kpajpata A, B, C, D mex ity
TpeyTroJbHUKaAMHU.
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1) B ofun HakpbIBaOIuii TpeyroJbHUK 1’ TOMan TPU BEPIIMHBL, CKaZKeM,
A, B,C. Torna durypa T nakpbiBaer Bech TpeyroybHuk AB u, Tem 6oJee,
kiaetky BFOE.

2) B HakpbIBaroIue TpeyroJbHIKY MOMAJIN Tapbl BEPIINH HA TPOTHBOIIO-
JIOXKHBIX CTOPOHaX, cKaxkeM, B oguH A, B, B npyroit C, D. Torna mepsslii Ha-
KpbIBaeT u Touky F, a Bropoit — Touky G. 3 tpéx Touek H, O, F' nubo jnBe,
JinbO BCe TPH TMONAJYT B OJIMH TPEYTOJBHUK. B CUJIY BBIIYK/IOCTUH CPEIU HUX
ecThb mmapa To4ek Ha paccrosuun 1. [lycrs, manpumep, H u O noman BMmecTe
¢ A, E, B. Torna B aTOM Tpeyronbauke jgexknuT Kietka AEOH.

3) B makpsiBatorue Tpeyrosibauku 71 u Th nomaau napbl TPOTUBOIOJIOK-
HBIX BepIuH KBajpara: ckaxkem, B Ty — Au C, 8Ty — B u D (puc. 2). Torua
JIexKalrasi Ha repecedennu auaronaJseit touka O nonaja u B 11, u B Ty, Byuem
nCKaTh Takoe pachpejenerne touek F, I, G, H o TpeyrojbHUKaM, YTOObI HI
OJINH U3 TPEYTOJIbHUKOB HE HAaKPbIBAJI IEIYIO0 KJIeTKY. MOXKHO cYUTaTh, UTO
rouka F monana B Ty. Torna H — B Ty (unaue T) maxpoer kietky AEOH),
G — 8 T} (unaue Ty nakpoer HOGD), F — B T, (unave Ty nakpoer OFCQ).

Pacemorpum Teneps cepeauny M orpeska DG (puc. 3). Eciau ona Toxke
npuna ekt 11, 1o, caunys kiaerky DHOG ua 1/2 BupaBo, Mbl pacroJio-
KM eé nesnkoM B 1) (Benn cepequna AG, sexarast wajg M, jsexur B 17, u
cepequna EC nexur B T1). BHauuT, MOKHO cunutarh, uro M jexur B Ts.

AHaJIOTUIHO, MOXKHO CIUTaTh, 9TO cepeanna N orpeska KB jmexur B Th.
Ho rorma B Ty nexkur mapastenorpamm M HNF (puc. 4).

Ocrasiocs mokas3arhb, 9rTo BHyTph M H N F' nomemaercs kBajpar 1 x 1. 3a-
merum, ato yroa N H M rynoii (nanpumep, noromy, aro yroa M H B npsimoit).
Hanee, mromajb napaJsiensorpamyma MHNF pasaa 4 —2-1,5—2-0,5 = 2.

Hanee, HN = /1 + % = @ Tornma Boicora H X napasnenorpamma M HNF
omymennas n3 H na MF'| paBua 2 : @ > 1. IIpm stom

1

1 1
MX:\/HMQ—HXQZ\/1+Z—HX2<\/1—1—1—1:5.

Torna HN — MX > @ — % > 1, orkyna B mapaJsenorpamm M HNF

MIOMeIaeTcsd KBaIpaT ¢ BepimuHoit H u cToponoit amuabl 1, uaymeit Bjoabs HN.
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Kak craBujmch OIeHKH.

Kak Bcerya, «+» craBurcs 3a j11060€ IPABUIBHOE DEIICHNUE, «t» 3a PElleHne ¢ CYyIeCTBEHHbIM, HO
JIE'KO BOCIIOJTHUMBIM TIPOOEJIOM, «F» — 3a HEBEPHOE PEIleHKe, OJIHAKO C CYIIECTBEHHbBIM IIPOJIBUZKEHUEM,
«—» 3a HeBepHOe pererne. «0» craBuTCd, ecan 3ajada He 3amucaHa. ONEHKH «-+.», «—.» (BapHaHTHI
«+» W «—») CTaBATCA B CIyYae MEHee CYIIECTBCHHDBIX HEJIOCTATKOB (IPOJBHZKEHNUIT), deM «t» u «F».
OrneHka «+/2» craBUTCs B OTJEIBHBIX CIIydasx, KOIJIa B TEKCTE MPUCYTCTBYET MPABUIIbHAS UJIesl, HEJIO-
CTATOYHO pa3BUTasi, YTOObI CYMTATH 349y PEIIEHHOH. JTa OIEHKA CTABUTCS M B TOM CJIydae, ec/id
3a/]a1da eCTeCTBEHHO DPACIaIaeTcsl Ha J(Be IOJIOBUHBI, U3 KOTOPBIX OjiHA pelteHa. Ecim Kopu xoder 06-
paTuTh BHUMaHUE Ha HEOOBIYHOE JOCTHZKEHUE yHaIerocs (KPaTKOCTh, KPacoTa, yCHIeHHe Pe3yJbTara u
T.I.), — 9TO OTMeYaeTCs 3HAKOM «-+!».

IIpu maccoBoii mpoBepke paboT BO3HUKAIOT THIMYHBIE CJIyYau, B KOTOPBIX TPEOYIOTCS YTOYHEHUs,
CYMTATH JI HEJIOCTATOK (IIPOJIBUKEHNE) CYIIECTBEHHBIM. DTHU CJIy9Yan OIMCAHbI HUZXKE.

Ba3zossiii Bapuant, 8 — 9 Kiaccel

Bamaua 1.
— Tonbko oTBer «4 pazas.
— TosbKo MpuUBe/IEHBI HECKOJIBKO T'OJIOB, KOTJIa TaKOe MPOU30MJIET.
—. Tonbko BepHBIT OTBET W YKa3aHO, KOIJIa TAKOe TTPOU30MIET.
[Tokazano TOJILKO, UTO Yepe3 n JIeT Takoe OyJIeT TOrJ/ia U TOJBKO TOorjia, Korja n + 43 jaeaut
:': ) )
1978.
T [Tokazano, 4T0 OTBETOM SABJIIETCH KOJIMYECTBO jeuTesieit unciaa 1978, bombmux 43, HO pu
UX TIOUCKE TIOTEPSHO OOJIBIIIE OJTHOTO JICJTUTEIS.
i [TokazaHno, 9TO OTBETOM SIBJISIETCSI KOJIMIECTBO JiesinTesteit aucia 1978, bobimux 43, HO yTBep-
JKJIAETCS 9TO TAKUX BCErO TPU, WA UTO TAKUX D.
Bamaga 2.

Bgesennt 4 nepemenHbie: pédpa OJHOrO U3 YEPHBIX ITapaJLIeIeNuIe 0B 1 pedpo Kyda; 00bEMBI
YEPHBIX TapaJLIeJIENNIIEe 0B BEIPAXKEHBI Yepe3 HuX. pyrux mpo/iBUKeHuit HeT.

—. Tonbko BepHBIit OTBeT.

Tonbko HAOIIONEHNE, ITO TPOU3BEIEHNS 00BEMOB «IIPOTUBOIIOJIOXKHBIX 110 JUATOHAJM» I1a-
paJLIeJIeNuIe 0B PaBHbI (¢ 000CHOBaHUEM WJIH 6e3).

Tonbko HabJIIO/IEHNE, YTO IPOU3BEICHUS 00BEMOB YEPHBIX U OEJIBIX MTapaJlIesIeIUIEe/I0B PaB-
Hbl (¢ obocHOBaHMEM WU O€3).

Tonbko HADIIOEHNE, YTO TPOU3BEJICHUST 0OBEMOB «ITPOTUBOIOJIOXKHBIX 110 JUATOHAINY Ia-
F paJLIesIeNnIIeI0B PaBHbI, U HAOJIOJIEHNEe, 9TO ITPOU3BEIeHNsT 00BEMOB YEPHBIX U OEJIbIX Ia-
paJuIeJIenuIe OB paBHbl (¢ 000CHOBaHUEM WU 0€3).

OrneHKka He CHHM2KAeTCs 38 OTCYTCTBHE ODOCHOBAaHHUsI TOro, 4TO ecju d — CTOpOHA Kyba, u a, b, ¢ pébpa
OJIHOT'O W3 YEPHBIX MapPaJIIeJIEUIIE 0B, TO ¥ OCTAJIBHBIX YEPHBIX MapaslIesIeluie 0B HabOpbl JJIUH pebep — 3TO
B TogHOCTH ynciaa d —a, d—b, ¢; d—a, b, d—c¢; a, d— b, d — ¢; a Tak:Ke aHAJOTMIHBIX YTBEPKICHMUIA.

OrneHka He CHUXKAETCS 38 OTCYTCTBHE OOBSICHEHUsI TOIO KaK I10 MTOMAPHBIM ITPOU3BEIEHUIM TPEX IOJIOXKU-
TEJIbHBIX YHCeNT HAWTH caMU 9uCIa.

OreHKa He CHUXKAETCsI, €CJIH 3a/1a1a PeIeHa Jjisi TOJIBKO JIJIst OJIHO paccTaHOBKU 0OBEMOB 1, 6, 8, 12 Mex 1y
YEPHBIMY TIAPAJIITETICTINITE TAM.
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3agaga 3.

+/2

+/2

+.

TosbKO BEpHBIN OTBET «D MOHET».
Tonbko mpepjaraeTcs HOCTATH IO OJIHON MOHETE U3 KaKJIOI'O MEIKa.

ToJ/IbKO BEPHO yKa3aHO, COEPIKIMOE KAKOI'0 MEIIKa MOZKHO OIPEIENTD, JOCTAB 5 MOHET (B KazKJI0M
U3 CIIydaeB).

JlokazaHO TOJIBKO, YTO HOCTaTh 4 MOHETHI HE JOCTATOTHO.

ToJIbKO BEPHO yKA3aHO, COIEPIKUMOE KAKOTO MEIIKa MOYKHO OLPEIEJIUTh, I0CTaB 5 MOHET (B KayKJIOM
U3 CJIydaen), a jaJjee Ge30CHOBATEJILHO YTBEPKIALTCsS, YTO J0CTaBaTh GOJIbIE OJHON MOHETHI U3
MEIIKa HEBBITOJIHO U UTO B CUTYAIIUH, KOTJIA MbI JIOCTAJIM 110 MOHETE U3 4-X MEIKOB M HaM IOTAJUCH
JIB€ MOHETBI OJTHOI'O BHUJIa W 110 OJHON MOHETe JIDYTOr0o BHUJIA, HEJB3s ONPEeSUTh COAEPKUMOE HU
OJIHOT'O MEIIIKA.

B BepHOM pellleHnn pu JJ0Ka3aTeIbCTBe TOro, 9To 4-X MOHET He XBATHT, He 00'bsICHEHO (HO UCIIOJIb-
3yercst) TOJIbKO, II0YeMY B CHUTYAIUU, KOIJIa MBI JIOCTAJINA [0 MOHETe 13 4-X MEITKOB U HaM IIONAJIIChH
JBE OJIHOTO BUJA W IIO OJIHOIT MOHETE JPYTOoro BUJA, HEJIb3s OIPEJIEIUTh COAEPKUMOEe HU OJHOTO
MEIIKA.

B BepHOM pellleHrn IpU JIOKA3aTeIbCTBE TOrO, UTO 4-X MOHET HE XBATHT, HE OObSICHEHO (HO UCIOJTh-
30BAHO) TOJIbKO, OYEMY MOXKHO CUUTATH, 9TO BCE MOHETHI JIOCTAIOT U3 PA3HBIX MEIIKOB.

[Ipumep cumTaercss 0OOCHOBAHHBIM, €C/IM B KaXKJIOM CJIydae yKa3aHO, COMEPXKHMOE KaKOr0 MEITKa HYKHO

OIIpeeJINTh.

3amaua 4.
:F

Tosbko HabIIIO/IEHNE, 9TO YOI MEXK/LY JIBYMSI HEDABHBIMHU CTOPOHAMU JIAHHOTO 1-YTOJILHUKA, OCTPBIH.

Tot dakT, 9TO y BBITYKJION0O MHOTOYTOJIBHUKA UMEETCs He OoJiee 3 OCTPBIX yIVIOB, MOYKHO HCIIOJIH30BaTh 0Oe3

oboCcHOBAHUA.

3agaga 5.

:F

Toabko HAOIIOAEHNE, YTO €CJIM JIBa HYXKHBIX MMAXMATUCTa HE HalIyTCs, TO y BCEX IaXMaTHCTOB
pasHOe KOJIUYIECTBO MMO0e ] OeIbIMU, NN aHAJOTUIHBIE HAOIIOIEHNS.

B npejnionokennu IpoTUBHOTO MIOJTYy Y€HO, 9TO KOJUUIECTBA 001 Oe/IbIMU-IYEPHBIMU Y IIIAXMATHCTOB
310 B TounocTu 19 — 0, 18 — 1, ..., 0 — 19, aApyrux npo/iBUKeHUil HET.

B mpeiosioxkeHnn TpOTUBHOTO TOJYYEHO, YTO Y UTPOKOB BCTPEYAIOTCH BCe KoJim4decTBa 1obes Ge-
JIBIMU U BCE KoJimdecTBa 11obes 4épubiMu oT 0 10 19, npyrux npogaBuKeHuil HeT.

B mpeamnosnoxkennn mpoTUBHOTO MOJIYYEHO, 9TO KTO-TO BBIUTPAJI BCE MAPTUU OEJIBIMU U 9TO KTO-TO
BBIUT'PAJI BCE MAPTUU YEPHLIME, 3aTeM 0€30CHOBATE/IHLHO UCIIOIB3YETCs, YTO 9TO Pa3HBIE JIIOIH, Jajiee
BEPHOE DEITIeHNE.

B BepHOM perrennn He 00bsICHEHO JIUIID [I0YEMY €CJIN ITOAXOASINeH aphl MAaXMaTUCTOB He HAIETCs
— TO y BCeX IMAaXMaTUCTOB Pa3HOE KOJI-BO 1m00eI OeIbIMI U PA3HOE KOJI-BO MO0E ] IEPHBIMU.

B BepHOM perntennn He 06bsICHEHO JIUITH TaKOE YTBEPKICHUE: €CJIN [TOJIXOIAIIEH Maphbl IMaXMaTHCTOB
HE HAWAETCS, TO y IIAXMATUCTOB BCTPEUAIOTC BCe KoymmdecTBa moben 6esbivu ot 0 1o 19.

Basossrit Bapuant, 10 — 11 Ki1acchl

3amaua 1.

+.

ToabKo BepHBINT OTBET W, BO3MOXKHO, IIPUMED.

TosbKo BeprIfI OTBET U JOKa3aHO, 9TO HE MOXKeET OBITH 4-X nocJjie10BaTeJIbHBIX NTHTEPECHBIX YHCEeJI.
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3agaua 2.

Bsenennt 4 nepementbie: pédbpa OIHOTO U3 YEPHBIX MAPAJIIEIEINIEIOB U pedbpo Kyba; 0O0bEMBI IEp-
HBIX [MaPAJIIEJICIIUIIEIOB BEIPAXKEHBI Yepe3 HUX. JIpyrux npojiBuKeHuii HeT.

TosbKO BEpHBIN OTBET.

Tosbko HAOIOZEHNTE, YTO TPOU3BEIEHIA 00bEMOB «IIPOTHBOIIOJIOKHBIX 110 JUArOHAIN» HapaJllese-
IIUIIeI0B paBHBL (¢ obocHOBaHUEM I 0€3).

Tonbko HAOIIONEHIE, YTO HPOU3BEAEHNsT OOBEMOB IEPHBIX U O€JIbIX IapaJiIesIelue/ 0B PaBHbL (C
obocHoBaHUEM HJIH 0€3).

Tosibko HabGJIIOAEHNE, YTO IPOU3BEICHUS 00bEMOB «IIPOTUBOIOIOXKHLIX 110 JUANOHAIUY IIapaJlIele-
IIUTIeI0B PABHBI, U HAOJOIEHNE, ITO IIPOU3BEIeHNsT 00bEMOB YEPHBIX U OEJIBbIX MapaslIeIelnIe0B
paBHBI (¢ 0bocHOBaHUEM M 6e3).

OrneHka He CHHM2KAETCH 3a OTCYTCTBHE ODOCHOBAHHUs TOro, 4TO ecju d — CTOpOHA Kyba, u a, b, ¢ pédbpa
OJIHOT'O U3 YEPHBIX MAPAJIIEJIEIUIIEI0B, TO ¥ OCTAJIBHBIX YEPHBIX MTapaslIeJIelue 0B HabOpbl JJIUH pebep — 3TO
B TouHOCTH ynciaa d —a, d —b, ¢; d—a, b, d —c; a, d— b, d — ¢; a Tak:Ke aHAJOTUIHBIX YTBEPKICHUIA.

OreHka He CHHXKAETCS 38 OTCYTCTBHE OOBSICHEHUsI TOTO KAaK I10 MMOMAPHBIM ITPOU3BEIEHUIM TPEX MOJIOXKU-

TeJbHBIX UNCeJI HAlTH caMU JInCia.
OreHKa He CHUXKAETCsI, €CJTH 3a/1a1a PeIeHa Jjis TOJIBKO JIJIst OJIHOM paccTaHOBKU 00BbEMOB 1, 6, 8, 12 Mex 1y

YEPHBIMU TTapaJIIesIeNnIe [aMI.

3agaga 3.

Tosibko BepHbIil 0TBET <1515 MUHYT>.

Tosibko IpuMep JIByX KJIETOK, BBIOpaB KOTOPBIE, MbI 3aKpAacUM KBaJjpar depe3 1515 munyT (¢ 060c-
HOBaHUEM WK 6e3).

OrneHka He CHUXKAETCsT 38 OTCYTCTBAE ODOCHOBAHUSI IPUMEPA JIBYX KJIETOK, BBIOPAB KOTOPBIE, Mbl 3aKPACUM

KBajpar depe3d 1515 MuHyT.

3amaua 4.

TosibkO BEpHO yKa3aH IEHTP HYKHON OKPYKHOCTH MJIN IIJIOCKOCTDH HY2KHON OKPY>KHOCTH.
TosbKO BEPHO yKa3aHbBI IEHTP U ILJIOCKOCTb HY?KHOI OKPYKHOCTH.
TosbKO BEPHO yKa3aHbI IIEHTP U PAJIyC HYKHOI OKPY?KHOCTH (BbIpaykeH 1depe3s AB).

TosibKO BEpHO yKasaHa Hy’KHasl OKPY’KHOCTb (yKa3aHbl IIEHTD U IIJIOCKOCTb, U PAJMyC BBIPAKEH
gepe3 AB).

JlokazaHo TOJILKO, YTO BCEBO3MOXKHBIE OPTOICHTPHI TPeyrobHukoB X Y Z jexkar Ha oJHOl cdepe.

Toabko paccyKIeHusi, TOJTHOCTHIO OCHOBAHHBIE Ha O€30CHOBATE/ILHOM YTBEP2K ICHUHU, UYTO «BBITOIHEE
BCEr0 BCETJIA JIEJIUTDH MOToJIaM» MW aHaJIOTTIHBIX.

Toabko yTBep2KIaETCs, ITO CyMMa, IHUCEJT Ha JIOCKE HEe 3aBUCUT OT HOPsJIKa, B KOTOPOM BhIOMPAIOTCs
TOYKHU pa3bUeHus.

JlokazaHO TOJBKO, UTO CyMMa YHCe Ha JOCKe He 3aBUCHT OT IMOPSJKA, B KOTOPOM BBIOHMPAIOTCS
TOYKHU pa3bueHus.

Pemrenne BbIBeIEHO M3 TOrO, YTO CyMMa YHCES HA JOCKE Ha OYEPETHOM IMare paBHa CyMMe II0-
MMapPHBIX [IPOU3BEICHUN JINH OTPE3KOB, 0OPA30BABIINXCA HA ITOM Iare, HO HET IIPOIBUKEHUN B
JIOKA3aTEeICTBE 9TOr0 (hakTa.
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CnoxHsiit BapuanTt, 8 — 9 KJiacchl

3amaua 1.

+/2

3agaga 2.

YTBepKIaeTCsl, 9TO eCIu a, b, ¢ — TMoCeI0BaTeIbHbIE B HCXOAHOM psiay, To 1/¢, 1/b, 1/a — mocie-
JOBaTeIbHBIE B PsI/Iy U3 OOPATHBIX, Jlajiee U3 3TOI'0 BEPHO BBIBEJIEHO ITPOTUBOPEUHE.

Toapko puBenEH TpUMep JJIs N = 3 WM TOJILKO IIPUBENEH IpuMep I n = 4.
TosbKo MpUBEIEHBI IPUMEPHL IJIst N = 3 U Jijid 1 = 4.

JlokazaHO TOJBKO, 94TO N < 5.

JlokazaHo TOIBKO, 9TO N < 5 u JimbO NpUBEIEH IpUMep i N = 3, JuOO IMPUBEJICH MPUMED JIJIsT

n = 4.

Iloka mer KpuTEpHEB.

3agaga 3.

3agaua 4.

3agaga 5.

:F

3agada 6.

TosbKO BepHDIN OTBET.

Tosbko TUIIOTE3a, YTO IIpdAMad U3 YCJIOBHA IIPOXOAUT Y€pe3 CepeInHbI MEHbIIINUX AYT, CTATNBa€MbIX
KaTeTaMH.

TonbKO BEpHBIIT OTBET.

IIpenaraerca Ha KaxKJI0M XOJy BBLIOMPATH U JOMUCHLIBATH B KOHEIL IUMPY U3 HEKOTOPOTrO KOHKPET-
HOro Habopa u3 AByX wiu Gosee rudp u3 muoxecrsa {2,3,7,8} Tak, 4TOOBI CONEPHUK HE CMOT
BBIUI'PATDH CJICIYIOIMIMM XOIO0M, HO HET IIPOJIBUKEHUI B JIOKA3aTEJIHLCTBE TOrO, 9TO HAYUHASI C HEKO-
TOPOr0 MOMEHTA BCErJa MOXKHO OCYIIECTBUTH TAKOil BHIOOD.

YTBepKIaeTCsA, YTO BCEra MOXKHO JOINCATbL B KOHeI Jubo 2 jmbo 3 Tak, YTOOLI COIEPHUK HE
BBIUTPAJI CJIETYIONUM XOJIOM, HO B JIOKa3aTeIbCTBE 3TOTO HET MPOJIBUKEHMIA.

TonbKO BEpHBII OTBET.

ﬂOKaSaHbI HO,ZLO6I/IH LI(%TI)Ipé}(y1"O.J'II)HI/IKOB 13 IIepBOI'0 peleHusd, JaJjiee HeT HpO,ZLBI/I}I(eHI/IfI

IToka Her KpuTepues.

3agaga 7.

TonbKo BEpHLIN OTBET.
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Cnoxusriit Bapuant, 10 — 11 kjgaccer

3agaga 1.

3agaga 2.

+/2

3agaga 3.

ToabKo BEpPHLIN OTBET.
B BepHOM periernn He 060CHOBAHO JIUITEL TO, modeMmy y C' Bce dmc/ia I€THBIE.

[Tokazano, uro y D jaBa IpPOCTBIX YMCIA U emé ojHO. 3areM ckazano, uro y C jmbo 3, 6, 9, 1ubo
Tpu unciaa u3 "Habopa 4, 6, 10, 12. /lamee yrBepKIaeTcs, ITO €Cau TpeThe ducio y D — s1o He 6,
TO OH He CMOYKeT OTPEJIETNTDb, Kakoit nMeHHo Habop y C;, M U3 5TOro BbIBEJEHO, YT0 v A — uncia
1, 8, 9. (U anasoruuHoe paccyzjenue ¢ 3amenoii y D 6 na 12.)

B BepHom pertiennn He 000CHOBAHO JIMIITD TO, HoYeMy Vv D ecTh 2 IPOCTBIX YUCTIA.

VrBepxkmaercs, uro y D nBa mpocthix ducia. ajgee o0bscHeHO, MoueMy TpeThe uucyio y DD — He
4, ue 9 u "e 10, Haitmens uynciaa y A B caydasx, korma y D — 6 win 12, HO He paccMaTpUBaeTCst
BapHUaHT, 9TO TpeThe YuCjao y D — 570 eauHuna. A TakyKke aHAJOTMYHBIE CJIyUaH, KOTJA YIIYIIEH
coydail emuHunbl y D.

Ecrb paccyxkaenue Buja (mmm anasmoruynoe): «IIpeanosokum mporusHoe. Y yrioBoit kierku al
BCEro JIBE COCEeIHUE KJIETKH, 3HAYUT, OHM COCeIHUE ¢ Heil B 00XOje M He SIBJISIIOTCS COCEIHUMU B
006xoIe ¢ ApyruMHu KJjieTkaMu auaronasin. [losromy cocemnme B 06xome ¢ b2 — sro b3 u ¢2; mpomoszkast
paccyKJaaTh aHAJOTUYHO, mojydaeMm, aro i10 m j9 — cocemume B obxome ¢ 19, Torma mjas j10 He
0oCTaéTCsa KJIETOK, COCETHUX C Hell B 00X0jie — MPOTUBOPEUNE.», IPYTUX MPOIBUKEHUI HET.

Ecrb paccyxkaenue Buja (mmm anasoruunoe): «IIpeanosoxkum mporusHoe. Y yrioBoit kjierku al
BCEro JIBe COCEIHNEe KJIETKH, 3HAUUT, OHM COCEIHHEe C Heil B 00XOJle M He SIBJISIIOTCS COCEJTHUMU B
006X0J1e ¢ IpYyIrUMHU KJIeTKaMu JauaroHasin. IlosroMmy mmocieaoBarebHO ObLIH IPOHIEHBI KJIETKHI a3, a2,
al, bl, cl. Torma, Tak Kak, yXo/s C IUarOHAJIH, JIaJIbsl HE BO3BpAIlaach Ha HeE CJIeAYIOMUM XOI0M,
IIOJIy9aeM, 4TO OBLIN IIOC/IeI0BaTeIbHO IpoiiaeHnbl KieTku b4, b3, b2, ¢2, d2, u 1. 1. Paccyxmaem
Tak J0 TeX IOp, IIOKA He BCTPETUM HAYAJIBHYIO WM KOHEYHYIO KJIETKY & Ha jauaroHajum. lorma,
IIPOBO/IsI AaHAJIOTMIHOE pacCykaeHne st KyaeTKu j10, IpuXoguM K TOMY, YTO BOKPYT KJIETKH L €CTh
JIBA yIACTKA IIyTU U3 ST KJETOK C OOIUMI HAYAJIOM U KOHI[OM, TO €CTh, B IyTH €CTh ITUKJI BOKPYT
KJIETKH & — MIPOTUBOPEYNE.», APYTUX IPOABUYKEHUI HET.

Ecrb paccyxkuenne Buja (win anagorundsoe): «IIpesmonoxum nporusHoe. Y yryioBoil KieTkn al
BCEro JBe COCEIHMe, 3HAUYNT, OHU COCEIHHUE ¢ Hell B 00XOJle U He SABJISIOTCS COCEOHUMHU B 00X0e C
JApyruMU KjaeTkamu auaroHau. Ilosromy cocemnue B 00xome ¢ b2 — 31o b3 u ¢2, u 7. 1. ITonyaaem,
YTO IYyTh COAEPXKHUT TaKWe YILOJKH BOKDPYI KJIETOK Ha JuaroHaju. I[IpuMeHHM aHAJOIHYHBIE pPac-
CyKJEHUS JJIsl APYTUX TPEX YIVIOB JOCKHU U IIOJYYUM, YTO B IEHTPE JOCKH YIOJIKU OObEIMHSITHCS B
3aMKHYTBI [IyTh U3 YETHIPEX KJIETOK — IIPOTUBOPEYHE.», NPYIUX [IPOJIBUYKEHN HET.

3aJ1a4a TOJIBKO CBeIeHa K JTOKA3aTeILCTBY TOr0, YTO Ja bsl He MOXKET HAaYaTh M 3aKOHIUTH Ha OHOM
W TOU Ke TJIABHOW JIMaroHaJIu.

Tosbko mprMep (BO3MOKHO, JTAIONIHIT MaKCHMAIBLHOE BO3ZMOKHOE KOJIMIECTBO (DPUHUIIHBIX TOYEK) C

HeIIpaBUJIbHO IIOJCYUTaAHHBIM KOJIMYIECTBOM BO3MO2KHBIX (1)I/IHI/IH_[HI)IX TOYEK.

TonbKO BEpHBI OTBET.

Tosbko IpuMep, ,ZLaIOHH/Iﬁ MaKCHUMaJIbHOEC BO3MOXKHO€ KOJIMYIECTBO (i)I/IHI/ILHHbIX TOY€K, C IIpaBUJIbLHO
IIOACYUTaHHBIM KOJIMYECTBOM BO3MOZKHBIX CbI/IHI/IH_IHbIX TOYEK.

JlokazaHo TOIBKO, ITO KOJUIECTBO (DUHUIITHBIX TOUEK He OoJibIie uncia coderanuit u3z 2020 mo 1010.
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3agaua 4.

—. Tosbko BepHBINT OTBET

F JlokazaHo ToJbKO, 9TO k He MeHbIie 1,5.
Tonbko mpuMep TPEX UMCeN, JIsI KOTOPBIX JII00bIEe ABa 1 JIOObIe ABa OOPATHBIX OTINYAIOTCS XOTS
:': )
OnI Ha 1,5.
3agaga 5.

Iloka Her KpuTepues.

3amaua 6.

- ToTbKO BEpPHBIN OTBET.

3azmada 7a).

— TonbKo BEpHLIN OTBET.

Omenka He CHIZKAETCs 3a MCIOJIb30BaHne 6e3 000CHOBaHUs (BO3MOKHO HESIBHOE) TOTO, ITO €CIH JiBa Oec-
KOHEYHBIX YIVIa IIOKPBUIM KBaJIPDAT, TO M KAKHe-TO JBa TPEYIOJbHUKA C BEPIIMHAMHU B 3THUX YIVIAX IOKPOIOT
KBaJIparT.

OmneHKa He CHIZKAETCH 3a TO, YTO LIPUMep IPHUBEJIEH «KApPTUHKOW», €CJIU 110 Hell JIErKO BOCCTaHABIHBACTCS
TTOAXOIAIINI POPMATBHBIN CMBICI.

3azgaua 76).
— Tosbko BepHBIN OTBET.

B mpeamnosnoxkennn, YTO HA B OJIMH TPEYTOIBLHUK HEJTb3s TOMECTUTD €IMHIIHBIN KBAIPAT, TOKA3aHO,
—. YTO KaKJbIil TPEYyTrOJbHUK MOKPBIBAET POBHO 2 BEPIIMHBI KBaJIpaTa, IPUIEM ITPOTUBOIIOJOXKHBIE,
JaJbHeHIne TpoJBNKEHNAS OTCYTCTBYIOT.

B npeamnosnoxkenun, YTo HA B OJIMH TPEYTOJIBHUK HEJIb3s TOMECTUTD €IMHUYHBIN KBAJIPAT, JTOKA3AHO,
9TO KaXKIbII TPEYTOJBHUK MOKPBIBAET POBHO 2 BEPIMTUHBI KB /IpaTa, MPUIEM ITPOTUBOIIOIOXKHBIE, U
YTO KaXKJIblil TPEYTOJILHUK ITOKPBHIBAET POBHO 2 CEPEeJINHBI CTOPOH KBa/IpaTa, IPUYEM IIPOTUBOIIOI0XK-
Hble, JaJbHEHIINe IIPOJIBUXKEHUA OTCYTCTBYIOT.
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