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IIpearosop

B 1031 chopHUK ca mIrocTpupann OCHOBHUTE METO/IN 3a PelaBaHe Ha
330891 OT ChCTe3aHUs U OJUMIINAIN 38 YIEHUIW OT 5. - 7. KJjac. Brirro-
YeHUTe 3aJa9l Ca ¢ pa3udHa TPYJIHOCT. 3a pelraBaHeTo Ha I10-JIeCHUTE
OT TAX Ca JIOCTATHIHN CTAHJAPTHUTE YUWJIWIIHA 3HAHUS, eJIEMEeHTapHa
JIOTUKA U apUTMETUIHU TPeCMATAHUS.

3a perapane Ha TPYJIHUTE 3391, K'bJI€TO OCHOBHUATE UJEH HE Ca Ha
“IIOBBPXHOCTTA,,, TPAOBa paszndeH moaxod. Ha mbpBo MscTo e HEeobXo-
JIMMO ThpIIEHHE IIpU HATpyIBaHe Ha (aKTU U OTKPUBAHE Ha CBOMCTBA,
KOMTO MOrarT Jia J0BeIaT 10 perteHue. [Ipesomnusm momenm e HaMupa-
HETO Ha OCHOBHATA UJes. 3a HEHHOTO YCIENTHO puIaraie e HeoOX0IMMO
BbBEXKIAHETO Ha IMOIXOANIN O3HAYMEHUST U TPABUIHA TOCIEI0BATETHOCT
Ha pabora.

Ha npbB norien paznoobpasuero oT 3aga4uu € orpoMuo. Ha mpakTuka
JacT OT 3aJa9uTe MoraT Obp30 Jda ObaaT KIacuUIUpaHd KbM OIIpeIe-
JleHa 00JIacT, HAIIpUMep NPUHIUI Ha Jlupuxie, nHBapuaHTH, TPUHIINIL
Ha KpaitHus emement, urpu. /J{o6poTo mosnaBaHe Ha OCHOBHHUTE ITOJIXOIN
rapanTupa Ha onumuume cscmesamenty, Obp30 OTKpUBaHe Ha OCHOBHATA
ujest.

Hsaxkon or 3amadqure umar u3cjiaegoBaTecku xapakrep. [Ipu tax opu-
E€HTHUPAHETO B YCJIOBUETO M OTKPUBAHETO HA BaKHUTE CBONCTBA OTHEMA
roBeve BpeMe. ToBa U3UCKBa ThpIIEHNE U YIOPUTOCT.

Bximrouenn ca 3a71a71 OT ¢bCTE3aHUA U OJTUMITHAINA HA PA3INIHI CTPa-
un — Bwarapus, Pycus, Uramusa, Xbpeatus, Copbust, Crroenns.



KOMBMMHATOPUKA

Bamaua 1. Nmawme e KynmunHKE ¢ a u b 6ondona. /IBama, peryBaiiku ce,
U3sKIaT MPOU3BOJIEH OPOit OOHOOHM, HO caMO OT e/iHaTa KymauHa. Koitto
u3sizie mocyeaHust 60HOOH, medenn. Koil mMa mede/nBIna CTpaTeris !

Pewenue. Ta o3naunm mbpBus ¢ A, a Bropus — ¢ B. AKO B JiBeTe KyITIMHH
uMa paBeH Opoit bonbonu, B mMma 1edeuBIiia crparerus. 1oit Tpsabsa ja
Urpae CUMETPUYIHO Ha II'bPBHd, T.e. ako A e m3sy1 x 6oHOOHA OT eaHaTa
KymauHa, B m3skma cbinus Opoit boHOOHM = oT japyraTta. AKO B jBere
KyITIUHKI TMa pasjimdeH 6poit O0HOOHHU, ¢ mbpBUA cu X0 A m3paBHsIBa
OoHOOHUTE, CJIeJl KOETO IIpUjiara CUMeTPUIHATa CTPATEr .

Bapgaua 2. Nwma ase kymunaku ¢ a u b boubona. /Ipama, urpasdr ciej-
Hata urpa. PemyBaiiku ce, BCeKHM U3sKJa eJHATA KYIYUUHKA, & JIpyraTa
pasjienis Ha jiBe (He HenmpeMeHHO paBHHU) dacTi. KoiiTo He Moxke Ja urpae
criope ToBa pasuio, ryou. Koit nma medenusiina crpaTerus B 3aBUCH-
MOCT OT @ u b?

Pewenue. Ille mokarkem, 4e ako egHaTa OT JBeTe KYIUYUHKH € C 9eTeH
6poit OOHOOHH, TO IMLPBUAT MMa Iede/InBINa cprarerusd. Heka a e geTHO
qncyo. [IbpBuar nsskiga Kymauakara ¢ b OoHOOHaA W pasiess apyraTa
KYIYMHKA Ha JIBE: eJHaTa ¢ eJuH O0HOOH u jpyrata ¢ a — 1 GoHOOHA.
Bropusar 3aib/kuTeno TpabBa ga u3sdae KyndnHKaTa ¢ eJiuH OOHOOH 1
Jla paszienn Japyrarta KymdnHKa Ha jBe. 1'bit KaTo a — 1 € HeIeTHO Iuco,
TO eJHATa OT Te3U JBe KYIUMHKH € C YeTeH Opoit OoHOOHM, a apyrara
¢ HedereH Opoit. ToraBa MbpBus M3sXKa KyIUUHAKa C HeYeTeH OpOit
OoHOOHM M pa3jieisd JIpyraTta Ha JIBe YacTH, €JiHaTa ¢ ¢JuH OOHOOH U T.H.

[To To3u HAYMH II'HPBUSA BUHATH 1€ UMa XOJI U BTOPHS Ie 3aryou.

Bagaga 3. a) Heka mmame jBa Bujga moneru ot 2 cr. u 5 cr. Kaksu
CyMH MOKeM Jla obpasyBaMe, KaTO MOXKEM Jia H3I0JI3BaMe Hail-MHOI'O
JBe MoHeTu?

6) Haii-Maiko KOJTKO BH/Ia MOHETH HU TPAOBAT, 3a Jja MOXKEM JIa TIPe/T-
CTaBUM BCAKO 4uciio oT 1 1o 20 BKaounTesHo ¢ 1 wian 2 MoHeTn?

Pewenue. a) Cymure ca 2, 4,5, 7 u 10 croTuHKy.

6) Heka mvmame 5 mometn a < b < ¢ < d < e. Karo usnomssame
JIBE OT T€3W MOHETH MOXKeM Jia moJiyunm cjaeganure 20 cymu: a, b, c, d, e,
2a,2b,2¢,2d,2e n a+b,a+c,a+d,a+e,b+c,b+d,b+e,c+d,c+emn



d + e. CiefoBaTeiHo, aKO TOBa ¢a TOYHO 1Yncaara oT 1 10 20 MeX Iy TIx
He TpsiOBa MMa MOBTaPSIIIH Ce.

fdcno e, ge a = 1, 3amoTo wHavUYe He MOXKeM Ja nogayduM 1. Hucmoro
2 ce mosydaBa Karo 1 + 1. Crenparmoro dmcio e b = 3, ¢ momoITa Ha
KoeTo ce mosiydaBar 3,3 + 1 = 4 u 2.3 = 6. CaeaBamoro Iucjio, KOeTo
He MO¥Ke Ja ce TOJIydn e b 1 cienoBaTento ¢ = 5. Torasa 6 ce momydaBa
1o JaBa HaduHa 1 4+ 5 = 2.3 1 HAKOI OT ocTaHAJIUTEe COOPOBE HE MOXKE 1A
ce TOJTY Y.

C moneru ot 1,3,5,7,9 u 10 MoxkeM j1a TOJIYIUM BCUYIKN YnCIa OT 1
1o 20. CrenoBareHo ca HeoOXomauMu moHe 6 BUIa MOHETH.

Bamaua 4. Pasnosarame ¢ HSIKOJIKO TEXKECTH W ¢ Be3HH. KoJIKO Haii-
MaJIKO U KAKBH TEYKECTHU Ca HEOOXOIMMHU, 3a Ja MOXKEM C €JTHO IIpEMEpBaHe
Ha BE3HUTE JIa OTMEPUM ITPOU3BOJIHO YUCI0 KUaorpamu 3axap oT 1 10 13
Kujiorpama’

Pewenue. Ako nmame camo JiBe TexkecT a 1 b, Kato a < b, ¢ TIX MOKeM
Jia uaMepuM teryia a, b, a + b u b — a. CiegoBaresiHo JiBe TEXKeCTu He ca
JIOCTATBIHN 3a U3MepBaHe Ha Bcuukn Kujtorpamu ot 1 10 13. /la uzbepem
rexkectnn 1, 3 u 9. dcHo e, ye moxkeMm j1a ormepuM 1, 3 u 9 Kuorpama.
OcranaanTe KUJIOTPAME MOXKEM JIa TPEMEPHUM TI0 TIOKA3aHUTEe HATMHI:

2=3-1, 4=341, 5=9-3-1, 6=9-3, 7=9-3+1,
8=9-1, 10=9+1, 11=9+3—1, 12=9+3, 13=9+3+1.

Babesterkka. 3a BCAKO N MOXKEM Ja u30epeM n TexkecTd (ToBa ca
1,3,32%,...,3"1) ¢ kouro sa oTMepUM NPOHM3BOJIEH GPOil KMJIOrpaMu OT
3" +1
—

Bamaya 5. [lagenu ca n ecrecrBenm umcia. VI3BecTHo e, 4e cOOPBHT
Ha BCEKHU J[BE OT TX € paBeH Ha cOopa Ha HIKOJKO (MOXKe M €HO) OT
ocranayiute uncia. Kosko nHaii-maiko moxe ja Obie n?

1 no

Pewenue. Jla momycaem, de chiecTByBaT b uncia a < b < c < d < ec
uckaHoTo cBoiictBo. COOpBT Ha JBeTe Hail-rojemMu ducia d—+ e e paBeH Ha,
cbopa Ha 1ToHe TpH OT ocTanamTe ducia. CiaenoBarentno d+e = a+b+c.
CoopbT Ha JBeTE Hail-MaJIKK Yucyia a+b e paBeH Ha HIKOE OT OCTAHAJIITE
qncia. CiaemgoBarentno a+b = ¢, a+b = d wmm a+b = e. B mbpBusg ciaydgait
nostydaBame d + e = 2¢, BbB BTOpHs € = ¢ 1 B TpeTust — d = ¢. T'bii Kato
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e > d > ¢ HUTO eJHO OT Te3HW paBeHCTBa He e BsapHo. CrenoBareato n > 6.
JlupekTHO ce mpoBepsiBa, de cOOPbT Ha BCEKHU ABe ducia ot 3,4,5,6,7,8
e paBeH Ha cOOpa Ha HIKOJKO OT OCTaHAJMTEe, KOeTO O3HavYaBa, ue n = 6.

Samayva 6. Kowu gucia e morar j1a ce mpeacTaBaT KaTo cOOp Ha HAKOJIKO
TOCJIETOBATETHI €CTECTBEHN INC/Ia’!

Pewenue. Ile mokaxkem, ge caMO CTEIIEHUTE Ha YUCOTO 2 HE MOTaT Jia Ce
[IPEJICTaBAT KaTo cOOP Ha HAKOJKO IIOC/IEI0BATE/IHI €CTeCTBEHU YHCIIA.
Jla norrycHeM, We ChIIECTBYBa CTEIEH Ha YUCJOTO 2, KOATO MOXKE Jia Ce
IpeJicTaBy 110 TO3W HadyuH. ToBa o3HaYaBa, Je:

2"=a+(a+1)+---+(a+D),
KDbJICTO @ U b ca ecrecTBeHn 4ncia. 1'bil KaTo
at+(a+1)+---+@+b)=0b+La+1+24---+b=

— (b4 1a+ (b+1)2(b+2) _ (b+1)(2;+b+2)=

10 2" = (b+1)(2a+b+1). Yucnara b+ 1 u 2a+b+2 ca no-rosemu ot 1
1 ca ¢ pasmuuna dernoct. Topa osnadasa, ue uncaoro 2" nma nederen
JIeJTUTE]T, TIO-TOJIsIM OT 1, KOETO e IPOTUBOpEeYHe.

OcraBa jia JIOKayKeM, 4e BCHYKH YUCJIA, KOUTO HE Ca CTElEeHH Ha
JIBOJiKATA MOraT Jia ce IPEJCTaBAT KaTo cOOp HA HIKOJIKO IIOCJIe0Ba-
TEJIHN €CTECTBCHH UHC/IA. 3a IEeITa Ie MOKArKeM, 9¢ aKO CIHO eCTeC-
TBEHO YHUCJIO P Ce HPEJCTaBst Karo cOOp Ha IOCJIe/OBATEIHN eCTeCTBe-
HU 4KCJA, TO YUCJIOTO 2P CHINO Ce HpeJCcTaBs 10 Takbb HaunH. Heka
p=(a+1)+(a+2)+- -+ (a+ k). Ako k e deTHO UHCIIO, TO:

p=(a—k)+(a—k+1)+---+ (a+2k)

n ako a — k < 0 moxkeM Ja CbKpaTHUM BCUYKMH OTpPpUIIATC/JIHU YIJI€HOBE C
IIPOTUBOIIOJIO?KHUTE MM ITIOJIO?KUTEJ/ITHHA. Ilo To3m maumn ocrasa C60p Ha
IIocjieJ0BaTe/JIHN €CTeCTBECHU YHCJIA. Axko k = 2s +1e HEe4dYeTHO, TO

2p=(b+ 1)+ (b+2)+-+ (b+k)

3a b = 2a + s + 1. OcraBa ja 3abeieKuM, Te BCAKO YHUCJIO0, KOETO He €
CTeleH Ha JIBOMKaTa MMa HEUeTEH JIeJINTEI, a BCIKO HeIeTHO Jncyio 2t + 1
ce mpeJIcTaBs Karo cOOp Ha JBe nocegoBaresinn ducia t + (¢t + 1).
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Bagaua 7. Ot yeTnpn 9oBeka ca 0b6pasyBaHn 9 pa3JInIHN KOMUACHHT, KATO
BCsIKa KOMMCHS MOXKe j1a Obae ot 1, 2, 3 mim 4 doBeka. Jla ce mokaxke,
Je mMa JIBe KOMUCHU, KOUTO HIMAT OOII TOBEK.

Pewenue. Obmo nma 15 komucun: A, B, C', D, AB, AC, AD, BC', BD,
CD, ABC, ABD, ACD, BCD u ABCD. Jla pasriegame 8 KyTUU C

HaJIIMCH

1. A, BCD | 2. B, ACD | 3. C, ABD | 4. D, ABC

5. AB,CD | 6. AC, BD | 7. AD, BD | 8. ABCD

1 Ja TOCTABUM BCSIKa KOMUCHS B KyTHdATa, KOATO MMa HEHHUS HAIIINC.
Twoit karo umame 8 KyTun, a 9 KOMUCHH, IIe UMaMU KyTHS, B KOATO IIe
nMa, JIBe KOMUCHHU. Te3n 1Be KOMUCUN HIMAT OOII YOBEK.

Samaua 8. /[lajgenu ca 21 pa3jaudHN ecTeCTBEHHU YNC/Ia B MHTEPBaJja OT
1 1o 100 BrurounTesnno. /la ce mokazke, Ue MoraT Ja ce m3bepaT deTupu
qnciaa a, b, ¢ u d, 3a KOUTO J1a € BSIPHO PaBEHCTBOTO a + b = ¢ + d.

Pewenue. CO0pbT Ha JIBe PA3IMYHE €CTCCTBEHU HYUCJIA, BCAKO OT KOHTO
B uHTepBasa or 1 1o 100 e yucsio B uaTepBasa [3,199].

Jla pasriemame kytuu ¢ HOMepa 3,4, ...,199. Ako cbopa Ha JaBE OT
JaJIeHUTe YnC/ia € PaBeH Ha X, IOCTaBsIMe Ta3! JIBOMKa YKC/ia B KyTHUITA
21.20

¢ Homep x. Tbit KaTo mMame = 210 pa3nuaam TBOUKHW YHCIa, &

KyTunTe ca 197, To mMa KyTus ¢ moHe JBe JBOiiKu B Hes. Heka ToBa ca
nsoiikute (a,b) u (c,d). Torasa a +b=c+d u ako a = ¢ wm a = d, T0
JBOUKWTE HE Ca PA3JIUIHU.

Bamaua 9. Ilpe3 50 nocsiegoBaTeIHI JIHA YICHUK PEITUI 79 3a/1a4u, Ka-
TO BCEKH JIEH pelaBaJl MoHe eIHa 3a1a4a. [la ce qokazKke, ue mMa HIKOJIKO
IIOCJIeIOBATEIHA JTHU, IIPe3 KOUTO TO# e pemua ToIHO 20 3a1atmn.

Pewenue. Heka mbpBust JIEH YIEHUKBT € PEIIAI @ 33Ja49d, [IbPBUS U
BTOPHS JIEH (9 33JIa49W, ¥ T.H. TIPe3 IIbPBUTE i JIHU € PEIII a; 3a/adu.
Ot ycoBueTo ciesBa, de

1<agi<ag<---<asyg=7179.
Ila pasrieame ducaTa

al,ag,...,a50,a1—|—20,a2—|—20,...a50—|—20299.
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Tosa ca 100 uucia, Besiko oT KouTo e B uaTepBasa [1,99]. Ot npunimna
Ha [upuxie ciensa, 4e uMma JBe paBHU 4HCsIa. 1bil Karo a; # a;, TO
eJJMHCTBEHaTa Bb3MOXKHOCT e Jla umame a; + 20 = a;. Tosa o3nagasa, e
1pe3 JHUTe OT ¢+ 1-us 10 j-ud JieH yYeHUKbT e perus TouHo 20 3aia9u.

Bagaga 10. Ksazgpar 6 X 6 e mokpur ¢ gomuna (mwoukn 1 X 2). [a ce
JIOKazKe, 4e KBa/IpaThbT MOZKE Jla Ce pas3jie/in Ha JiBa IPABObI'bJIHUKA C
IIpaBa, KOATO He IIpecnyda HUTO €THO JIOMUHO.

Pewenue. Ha momycnem, de uma mpasa [, KOITO IIpecuda TOYHO €THO JI0-
vuno D. ITpaBata [ pa3messt IpaBObI'bJIHUKA Ha JIBE YaCTH, BbB BCIKA OT
KOWTO JJOMUHOTO [) TIOKpUBA 110 €JTHO KBajIpaTde. ToBa o3HavaBa, 9e BbB
BCsIKa OT JIBeTE YacTH HEIOKPUTUTE KJIETKU ca HedeTeH Opoii, T.e. Te He
Morar Ja ce mokKpusr ¢ gomuHa. ClieoBaTe/IHO, aKO eIHa IIpaBa Ipecuda
€JIHO JIOMMHO, TO T Ipecrda IIOHe OIe €IHO JOMHUHO. AKO JIOIyCHEM, de
HsMa IIpaBa, KOodATO Ja He Ipecruda JOMUHO, TO BCHYKHU IIPaBU TPAOBa J1a
npecuyat rmorne 10.2 = 20 mommua. Ho nomunara ca 18, nporuBopeune.

Bamaua 11. Bwbe dopmara Ha KBajpaT ¢bC cTpaHa b ca HapemeHu 36
Touku. KoJko Hali-MaJIKO IIpaBU ca HEOOXOAMMHU 3a J1a Pa3IesiiM paB-
HUHATA Ha O0JIACTH, BCAKA OT KOUTO ChIbprKa He MOoBeYe OT egHa OT
JaJIeHUTe TOIKU?

Pewenue. C 5 XOpu30HTAJIHA U H BEPTUKAJIHU IIPABU MOXKEM 1 PA3IE/IIM
KBaJIpaTa Taka, 9e BbB BCAKa 00JIaCT Jla IMa TOIHO eIHAa TOUYKA.

Jla pasriegame caMo TOYKHTE 110 KOHTYpa Ha KBaJjpara. Bcgka or
20-re orcevykn TpsiOBa Ja ce mpecuda OT MOHE MpaBa (B MPOTHBEH CJIy-
Jaii 1BeTe TOUYKHU Iie ObJaT B eqHa U china obaact). CiegoBaTesHo ca
neobxoumu noHe 20 npecevnu TouKH. Besgka mpaBa rmpecuda KOHTYpPa B
Haii-muoro ase Touku. CremoBaTe/IHO ca Heobxoaumu 1oHe 10 mpasu.

Samaua 12. Bwbpxosere Ha mpaBuieH 12-bI'bJHUK Ca OIBETEHU B JIBa
uBsita: 6 depun u 6 6emu. la ce mokaxKke, Ue mMa JIBa €IHAKBHA U€THPUb-
I'bJIHUKA, €INHUS ¢ O BbPXOBE, a JAPYTHUs C YePHH.

Pewenue. 1a paszriaename Topu 12-bI'bIHUK, €JHAKDB C JaJIcHUA U HEKa
I'bDBOHAYAJIHO JIBATa MHOI'ObI'bJIHUKA Ca PA3IOJIOKEHU eJUH HaJ, APYT.
Ja zaBbpTuMm 12 by ropansa 12-broaauk vHa 30°. Crier BCIKo 3aBbP-
TaHe 3alucBaMe 0pos Ha BbPXOBETE OT TOPHUSA 12-BbI'bJIHUK, KOUTO Ca C
pa3/IndeH IBAT CbC CHOTBETHUTE TOYKM OT JosrHuA. OO0 ca 3amnucann
12 gncra. Tbit kKaTo Besika gepHa (CbOTBETHO 6sly1a) TOUKA OT TOpHUS 12-
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bI'bJIHUK [TPEMUHABA [IPe3 BCsKa Osita (ChOTBETHO YepHa) TOUKa OT J0JI-
Hust 12-brbiaHuK, TO cbopa Ha Bemukn 3amucaHu 4dncia e 36. Tbit kato
HOCJIEIHOTO 3amucano ducyio e 0 (ToraBa ToUKuUTE Ha JiBaTa 12-bI'bJIHUKA

3
CHBIAJAT) ¥ — > 3, TO Ma IKCJIO OT 3anucanuTe, Koeto e mote 4. Tosa
O3HAYaBa, Y€ UMa JBa YeTUPUBI'bJIHUKA, KOUTO Ca ¢THAKBU.

3amaya 13. Ha macara ca mocraBenu 100 4acoBHHKa ChC CTPEJIKH,
BCEKHI OT KOUTO He M30CTaBa M He n30bp3Ba u e nsdpana touka P. /la ce
JIOKazke, 9e MMa MOMEHT BpeMe B KOeTO cOOpBT Ha Pa3CcTosHusTa or P
JIO IIEHTPOBETE Ha YACOBHUIIUTE € IIO-MaJIbK OT COOPBT Ha PA3CTOTHUITA
oT P 10 BbpPXOBeTe Ha IaCOBUTE CTPEJIK.

Pewenue. [1a pasriegame gBa MOMEHTa, B KOUTO 9acoBaTa CTPEJIKA 3aeMa
CPEIILYTIOIOXKHY TI0JIOYKEHHUS 1 TOUKa P He JIezK1 Ha IIpaBUTe, 00pa3yBaHn
OT CTPEJIKATE Ha BCUUIKN JTaCOBHUIIN B Te3W JBa MOMeHTa. la o3HaduMm c
O neHTbpa Ha €IMH YaCOBHUK, a ¢ X u Y Kpamiara Ha JYacoBaTa CTPeIKa
B Te3u jBa MomeHTa. ToraBa PO e memumana B TpubIbinuka PXY wu
crenoBarenno PX + PY > 2P0. Kato npujioXKuM ChITATE PA3ChKEHUST
3a OCTAHAJIUTE YaCOBHUIIM ITOJTydaBaMe:

PX+PXy+- - +PX190+PY,+PYo+- -+ PYig0 > 2(PO1+- - -+ POyqp).
TOBa O3Ha4daBa, 9€¢ HUJIN
PX,+ PXy,+4 -+ PXyp > POy + POy + - - - + POy, niu
PY, 4+ PYs+ -+ PYig0 > POy + POy + - - - + POqqp.

Bapgaua 14. Jleceriudpeno yucio ce Hapuda xybaso, akKO Ce 3aIlucBa
camo ¢ 1, 2 u 3 u Bceku JiBe cheeauu nudpu ce pasandanar ¢ 1.

a) [a ce mamepu 6pos na xybaBute dncia,;

6) Ha ce mokaxe, de cOOPBT HA BCUUKH XyOaBH UHC/Ia Ce JEIH Ha
1408.
Pewenue. a) Besiko xybaBo 1mcesio Moxke jia ce 3amuiie kato 2a2b2c2d2e

wim KaTo a2b2c2d2e2, KbIeTo BCAKO OT YucaaTa a, b, ¢, d, e Moxe ga Obie
1 nmm 3. YucnaTa u oT 1BaTa B ca 10 2° = 32 U CIeJJ0BATeIHO BCHIKH
xyOaBu umcia ca 64.

6) Ha Bcsgko xy6aBo 9HCIIO a1as . . . 19 J1a CHIOCTABAM YUCIOTO

(4 - al)(4 - ag) Ce (4 - Cll()).
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[To To3m HauMH BeUYKKM XyOaBU YuC/Ia ce pa3duBaT Ha JIBOWKH, KaTO cOO-
pPbT Ha YHCIaTa BbB BCdKa JABOIKa e a = 4444444444, CrnenoBareHo
cOOPBT HABCHYKK XyOaBU UHCIIa €

32a = 324444444444 = 128.1111111111 =
= 128.11.101010101 = 1408.101010101

u ce genn Ha 1408.

Bagaga 15. 50 yuenuru (25 momuera u 25 MOMHYETA) CEIAT OKOJIO
KpbIvia Maca. /la ce jJoKaxKe, 4e BUHATM UMa yUIEHUK, OT JIBETE CTPAHU
Ha KOUTO CelsIT MOMUYETA.

Pewenue. Jla jmonycHem, de HAMa yYE€HUK, OT JBETE CTPAHU Ha KONTO
ceadaT MoMudeTa. [la pasriegame rpynure OT IMOCTACIOBATETHO CEJISIIN
MoMYeTa WM MoMHudeTa. Begka TakaBa rpylia MMa IIOHE JBE MOMYETa
(3aI110TO B IIPOTUBEH CJIydail UMa MOMUYe, OT JIBeTe CTPAHU HA KOETO CeIsIT
MOMHYeTa) U He [MOBeYe OT J[Be MOMHUYeTa. (3all0TO B IPOTUBEH CJIydaii
UMa MOMUYe, OT J[BeTeé CTPaHW Ha KOETO ceadar Mommdera). Tbil Kato
MoMHUYeTaTa ca 25 U ca pasfie/IeHn Ha TPynu 1o 1 wiam 2, To mMma mone 13
IPyIHU OT CbhCeaHn MoMudeTa. Mexx 1y Tax TpsaOBa jJa uma moHe 13 rpymnn
oT cbeesinn MomUeTa. Ho BbB BesiKa rpyna OT ChCEJIHM MOMYETa NMa ITOHe
2 MoMYeTa, KOeTO O3HadaBa, ue TexXHusi Opoil e mone 26, mpoTUBOpeEUne.

CiteoBaTeTHO UMa yUIEHUK, OT JIBeTe CTPaHU Ha KONTO CeIsT MOME-
Jera.

Bamaya 16. B kiac uma 30 ydeHuiym, KOUTO ceasaT Ha 15 dumHa Taka,
Je TOYHO IIOJIOBUHATA OT BCHUYKM MOMHUYETa cedsdT ¢ MoMmduera. Jla ce
JOKaXkKe, 9e He e Bb3MOXKHO JIa CeJHAT TaKa, 9e TOYHO IIOJIOBUHATA OT
BCUYKHA MOMYETa, Ja, CeJIAT ¢ MOMUYeTa.

Pewenue. Heka x e 6post Ha MomudeTaTa B Kiaca. OT yCJIOBHETO CJIe/IBA,
ye r e 4eTHO 4ucjio u Heka x = 2t. Torasa t or Momuuerara ceasT C
MoMueTa Ha eauH dnH. OcraHajuTe ¢ MOMUYETa TPsAOBa Ja ca CeIHAJIN
3aeaHo 1o ABoiKu. Cjie1oBaTesIHo t € YeTHO YUC/Io, T.€. & ce JIeJii Ha 4.
AKo sromycHeM, e de e Bb3MOKHO JIa CeIHAT TaKa, 9e TOTHO TOJTOBUHATA
OT BCHYIKH MOMYETA JIa CEJIT C MOMUYETa, TO e MOIYyINM, 9e U OposT
Ha MOMYeTaTa € YeTHO YhC/I0. ToraBa oOIUAT OPOi yUEHUIU CHINO Ce
Jlesii Ha 3, KOETO € IIPOTUBOpEUNE.
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Bamava 17. JIBe gucia ca oOpaTHU €JHO HA JIPYTO, aKO €JIHOTO CE TOJIY-
JaBa OT JPYyroTo ¢ IudpH, 3amucanu B oopare pen. Jlageno e meriud-
peno unciao A 6e3 HyIH, ¢ pa3andHu udpr U IbpBa Iudpa Mo-roJsama
or 5. OT A ce m3Bazk1a 06paTHOTO YKCJIO Ha A U ce mojydaBa meTiudpe-
o uucyo B. Hucnoro B ce chbupa ¢ 0OpaTHOTO CH U Ce MOJIydaBa IUCI0
C. la ce HAMepST BCUYIKN BBb3MOXKHOCTH 3a dncaoro C.

Pewenue. Heka nanenoro uncio e A = abede. ToraBa o6paTHOTO UMCIIO

na A e P = edcba. Toit karo A — P e nurnindpeno unciio, To a > e. e
pasriegaMe JIBe Bb3MOXKHOCTH 3a b 1 d:

1. Heka d > b. Torasa

A-P=(a—e—-1)(10+b—d)0(d—b—1)(10 + ¢ — a)

1 cJie chbOMpaHe Ha TOBa INCI0 ¢ 00paTHOTO My, mosrydaBame C' = 99099.
2. Heka d < b. Torasa

A—P=(a—e)b—d)9S8+d—b)(10+e—a)

U cJie]i chOupaHe Ha TOBa YHC/IO ¢ OOPATHOTO MY, MOJIydaBaMe

C = 109890.
Caenosarenno C' = 99099 naun C' = 109890.

Bamauya 18. Ha 0Geskpaiina maxmaTHa JIbCKa ca 0TOE/IA3aHU HAKOJIKO
KJIeTKH. BbB BCsKa KJETKa € 3alliCaHO 10 €JIHO YMCJI0, KOETO IOKa3Ba
KOJIKO Hail-MaJIKO XOja Ha KOHS ca HEOOXOJMMH 3a Jia ce CTUT'HE OT Jia-
JieHaTa KJIeTKa JI0 HIKOosd OT oTOesrsg3anuTe. /la ce loKaxKe, 9e BbB BCEKH
IPaBOBIbLIHUK 1 X 5 6e3 0TOe/Ig3aHN KJIETKU UMa JIBE PABHU YUCJIA.

Pewenue. la pasriemame mpaBobIbanuk 1 X 5 u neka A u B ca ne
HeroBu Kiierku. JlecHo ce mposepsiBa, e o A Moxke ja ce crurne g0 B
¢ Hafl-MHOT'O TpU X0Jia Ha KOHs. ToBa o3HadaBa, Ye Ynuc/iaTa, 3aliCcail B
A m B ce pa3nuaBar ¢ He MOBeYe OT 3.

CrieoBaTeTHO pasyimKaTa MEXKIY Hail-roJIIMOTO M Hail-MaJKOTO OT
IeTTe Yuc/ia He HaJMUHaBa 3. ToBa o3HadaBa, ve JIB€ OT TE3U UHUCJa Ca
paBHU.

Bamaua 19. Ha Geskpaiina maxmarTHa IbCKa ca OTOEISI3aHH HIKOJIKO
KJIETKI. BbB BesIKa KJeTKa € 3aliCaHo II0 €IHO UHCJIO0, KOETO IMOKa3Ba
KOJIKO Hail-MaJIKO X0J1a Ha KOHsI ca HeoOXOIVMMU, 3a Jia Ce CTUTHE OT Ja-
JIeHaTa KJIeTKa J0 HIKOos OT oTOesrsg3anuTe. Jla ce JoKazke, 1€ BbB BCEKH
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IPaBOBIBJIHUK 2 X 3 63 oTOe/sA3aHu KJIeTKH UMa, Haii-MHOT0 4 pa3nydHu
JUCIIA.

Pewenue. Heka A m B ca JBe KJIeTKN OT MPABOBLI'bJIHUK 2 X 3. Jlupekt-
HO ce TIpoBepsBa, de oT A 10 B MoxXKe Ja ce CTUTHE ¢ Hali-MHOTO 3 XOJ1a.
Tosa o3nHavaBa, Ue pasjmKaTa Ha IIPOU3BOJIHK JBE OT YHUCJaTa B TO3U
[IPABOBLI'bJIHUK Ce pasjimdaBaT Haii-MHOIO ¢ 3. AKO a e Hai-MaJKOTO OT
3allICAHUTE IUCJIA, TO HAl-TOJISIMOTO € a + 3, OTK'bIAETO CJIe/IBa TBbP/Ie-
HUETO Ha 3a/a9aTa.

Bapgaua 20. Byxksure a,b,c,d, e, f ca niudpure 1,2,3,4,5,6 B HIKAKHB

pexr. Ako
a ¢ e

4+ - =—
b d f
Ja ce oIIpeae/in Ha KOs 6}7KBa KOd uncbpa CbOTBETCTBaA.
Ynamsaue. Baﬂa‘{aTa UMa JIB€ PpEHICHUA:

2

n 1 1

== U = .

4 3 6 2 6 3

Sagada 21. smbKHaI N-bI'bJIHUK € pa3feieH Ha TPUBIbIHUIM IPE3

IIOCTPOABaHE Ha 9aCT OT JUaroOHaJIUTE MY. Kouko JAuaroHaJia ca IIOCTPO-
€HU 1 KOJIKO Ca IIOJIy4deHuTe TpI/I’bI‘”bJIHI/ILLI/I?

Pewenue. CO0pBT OT BITIUTE HA BCHYKU IIOJIyY€HU TPHBI'bIHAIN € PaBEH
Ha cOopa OT 'bIVINTE Ha JAaJeHUS N-bI'bJIHUK. Tbil KATO COOPBT OT bIIIUTE
Ha N~bI'bJHEK € (n — 2).180°, To TpuwbIbaHUIKTE ca 1 — 2.

OG0 crpannTe Ha Te3u n — 2 TpUbI'bIHNKA ca 3(n — 2) = 3n — 6.
Axo o3HaYMM OpOs HA IUATOHAJUTE C X, TO

20 +n=3n—206
(3a10TO BCEKM JMATOHAT € OPOEeH 110 JIBa I'bTH, a BCsIKa CTpaHa Ha N-
‘bI'bJIHEKA € OpoeHa 1o eiud wbT). OTTyK ' = 1 — 3.

Bamaua 22. Koiko ca pa3iudHUTE PEIUNN C JIHJIXKHHA 7, KOUTO Ca
cberaern camo ot 0 u 17 Kosiko ca peguiiure, B KOUTO ce cpelar YeTeH
Opoit eIuHAIIH?

Pewenue. 3a Bcekn 4jieH Ha peauiiaTa MMa JIBe Bb3MOXKHOCTH — Ja € 0
wi 1. CresoBaTetHO BCUIKU peauim ca 2.

13



Jla pasrieiame MHOXKECTBOTO HA BCHYKHU PEJIUIM C Ib/KUHA N — 1 1
MHO?KECTBOTO Ha BCHUIKHU PEIUIU C JIBJXKIHHA N U 9eTeH Opoil eIMHHIIN.

Ot npousBoIHA PEUIA C Ib/IKIHA 1 — 1 MOXKEM JIa TOJIYINM PeIulia
C JUbJIZKMHA N KaTo pubasuM equn cuMBoJl (0, aKo pejurara ¢ JIbJIZKIHA
n— 1 uma gerer OGpoit eIMHUIN U 1, KO TsI MMa HedeTeH OPOil €TMHUIIN ).
Ob6paTHO, aKO OT peuIia ¢ IbJKAHA N U 9eTeH OPOil eMHUIN U3TPUeM
MTOCJIETHUST CHIMBOJT ITT€ TIOJTy UM Pejiutia ¢ mbikuaa n— 1. CrremoBaTesHo
Oposi Ha THPCEHUTE PEIUIM € paBeH Ha Oposi Ha PEeIUIuTe C IbJIKHHA
n—1, T.e. na 2" L

3amauya 23. Bbpxy oKpbKHOCT ca m3dpanu 15 Toukn. Kosiko ca nady-
[IeHUTEe JINHUU, KOUTO MUHABAT IIPe3 BCUYKN TOYKHU U HE Ce Ipecudar’

Pewenue. a n3bepem mpousBoJiHa ToYKa A 1 Ja IpedponM HadyIIeHnTe
JIMHUU C JIaJeHOTO CBOMCTBO, KouTo 3amousar or A. Tbit KaTo HadymeHa-
Ta JIMHUS He ce Ipecuda, TO A MOXKe/1a ce CBbprKe CaMoO C HIKOsI OT JBETe
cu cbeeann Touky. ToBa o3HadaBa, Ue 3a I'bpPBaTa OTCEYKA MMaMe IBE
Bb3MOXKHOCTH. AHAJIOTMYIHO 3a BCSIKa CJIe/iBallia oTcedka (6e3 moceHa-
Ta) UMaMe 1o JiBe Bb3MoKHOCTH. CJIe/[0BATeIHO OPOSIT HA HATYIIEHUTE
muann ¢ Hagano A e 2772, CbImoTo paschiKIeHHe € BAPHO 33 BCAKA OT
octagasuTe Toukn. O6mo mame n.2" 2 naaynenn juanu. OcTaba 1a 3a-
GestesKuM, Ue BCsIKa HadylleHa JIMHUs ce OPOU IO JiBa I'bTU (110 BEIHDBIK
oT Beceku oT jparta cu Kpas). CiepoBaTesno Thpcenus 6poit e n.2"73,
IIpu n = 15 nonyuasame 15.2'2,

Samaua 24. Jlajenu ca 5 eCTeCTBEHM YUCIA U OT TAX ca 0Opa3yBaHU
Bcrakn cOOpoBe 1o nBoiikn. KoKo Hali-MHOTO IMOC/IeI0BATETHN JHCIa
MOXKE Jla MMa U3MEXKy Te3u cOopoBe?!

Pewenue. Heka unciiara ca a, b, ¢, d, e. Bcuukn cbopose 1o gBoiiku ca 10.
Jla nomycuem, de Te3u 10 cbopa Moxke j1a ca 10 mocsieoBaTe THU YUCTIA.
Coopsbr Ha 10 mocjaegoBaTeIHI €CTECTBEHH YHC/IA, I'bPBOTO OT KOUTO €
x e 10x + 45, 1.e. e HeYeTHO Uncao. COOPHT HA BCHUKU JBOWKH € paBeH
Ha

A(a+b+c+d),

kKoeTo e derHo [mcio. CremoBarenno He MoxKeM ja mogydanm 10 moc-
nmegoarenan dncia. C gauciara 2,4,5,6,8 Morar ma ce moaydar JIeBeT
rocsieioBaTenn ducia 6,7,8,9,10,11,12,13, 14.
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TbPCEHE HA ®AJIIIINBA MOHETA

Samaua 25. lagenn ca 3" MoHETH eHa OT KOUTO e (hbasinBa U € Io-
neka (Wi mo-Texkka) or ocraHaiure. Kak ¢ Be3HU ¢ n IpeTerisgHus Jia
HaMepuM paJInmmBaTa MOHETA !

Pewenue. Pasnensme na Tpu rpynu oT mo 3" ! MomeTnm m mpererssme
JIBe OT TAX. BbB BCHUYKM ciydan ompejieisive, de (aJsiuBaTa MOHETA
e m3MexkIy 3" 1 monern. IlporbmkaBaMe TIO CHIINS HAYUH, KATO IIPH
BCAKO TIPETETIIHE pasjieisiMe MOHEeTUTe Ha TPU U TIPETErJISIME JIBE OT
rpynure. Ciier n-ToTO IpeTeridHe me HaMmepu (ajimmBaTa MOHeTa.

Bagaga 26. [lajenu ca 4 MoHeTH, €/lHa OT KOUTO € pasuBa (He 3HAEM
JIAJIN € To-JIeKa WJIN [O-TeXKKa OT UCTUHCKa MOHeTa). Kak ¢ jBe mperer-
JISHUS J1a, S HaMEpPUM?!

Pewenue. Heka monerure ca a, b, ¢, d.

[Ipererisime a u b 1 aKo UMaMe PaBEHCTBO, IIpETEryIMe a ¢ ¢. AKo
a = ¢, To ¢agmmBara e d, a ako a # ¢, To asImBaTa e C.

Ako a n b He ca paBHH, OTHOBO IpeTerissMe a U ¢. AKO a = ¢, TO
dammmBarta e b, a ako a # ¢, To dasmmBaTa e a.

Bamaua 27. [lajgenu ca 5 MoHeTH, e/lHa OT KOUTO € (aJuBa (He 3HaeM
JIAJIN e TIO-JIeKa WJIN T0-Te’KKa OT UCTUHCKA MOHeTa). AKO pasmoJsiaraMe
¢ OIlle eJIHa MCTUHCKA MOHETa, MOXKEM JIM Ja HamMepuM daJiliuBara ¢ IBe
[PeTerITHISA !

Pewenue. a o3naunm moHeTure ¢ a, b, ¢, d, e, a ICTUHCKaTa MOHETA, C T.
[InpBo npererisame a,b ¢ ¢, x. AKo ca paBHH, mpererissMe T ¢ d U aKO
x = d danmmBara e e, a ako T # d, To damubara e d.

Axko a,b # c¢,z, To nperernisivme a u b. Ako a = b daamuBara e ¢, a
aKo a # b, To dammmBara e ennaa or Tax. OT nperersHETO Ha @, b C ¢, T
3HaeM JaJIu pajmBaTa e 1mo-jeKa Un o-TexkKka. Torasa or a < b mim
a > b yecHo onpejensaMe Kos € haJIllnBaTa.

Bamaua 28. Jlagenu ca 13 moHern, eina or Kouto e dasmmBa (He
3HAEM JIaJIi € [0-JIeKa WJIU [0-TeKKa OT MCTHHCKA MOoHeTa). Kak ¢ Tpu
[IpeTerIssHAsA J1a S HaMepUM?!

Pewenue. IIbpBo nperersisive a, b, ¢, d u e, f, g, h. AKo ca ¢ paBHHU Terna,
BCUYKHU Ca NCTUHCKH, a (ajImmBaTa e MexK 1y ocranagute b moneru. Cera
[puaraMe IpeIuIrHarTa 3a1a49a.
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Axo ca ¢ pasnmnunu Teryia (Heka 6e3 orpanuyenue a, b, ¢, d > e, f, g, h),
npereryigiMe a, b, e, f u ¢, g, x,y, KbJIETO T U Y Ca JBE UCTHHCKH MOHETH.

Axko a,b,e, f = ¢,g,x,y, To ammuBara e Mexkay d u h U ¢ emxHo
[IpeTerIgHe i HaMUPaMe.

Axo a,b,e, f # ¢, g,z,y, Heka a, b, e, f > ¢, g, r,y (apyrusr ciydait ce
pasriexkia ananorndno). Cera dasmusara e enHa ot a,b win g. Karo
mpeTerjiuM a u b, HamMupame QaJimBara.

Bamaua 29. [lanenu ca 14 moneru, ejiHa oT KouTo e dasmusa (He 3HaeM
JIQJTH € TI0-JIeKa WJIM MO-TeXKKa OT UCTUHCKA MOHEeTa). AKO pasioJiarame
¢ OIlle eJHa UCTUHCKA MOHEeTa, MOXKeM JIH Jia HaMepuM daJiiuBara ¢ Tpu
[peTerIgHms !

Pewenue. 11bpBo nperernsime a,b,c,d,e u f,g,h,7,x, KbIeTro x € Hc-
THHCKaTa MoHeTa. Ako a,b,c,d,e = f, g, h,1, r, upuiarame 3ajadgara 3a
HaMUpaHe Ha (DaJIIIBa MOHETa OT b C eJIHa JIOMbJIHUTEIHA UCTUHCKA.

Axo a,b,c,d,e > f, g, h,i,x, To Broporo upererisue e a,b,c, f, g, h
¢ 6 mermHCKM MOHeTH (TOBa Ca IMeTTe MOHETH, KOUTO He Ca y9IaCTBAJIM
IpU THPBOTO TerjieHe U MoHerarta ). Ako a, b, ¢, f, g, h e mo-Texka, TO
dammuBara e a,b win ¢, a ako a, b, ¢, f, g, h e nmo-naeka, To daammBara e
f,g mwmu h. C enHo mnpereryisgHe cera JieCHO HamMupame QaJmBaTa.

Bagaua 30. danenu ca 3" MoHerH, pasieieHu B JBe KymunHku A u B.
NzBecrHo e, e uMa egfa dasmmsa MoHera. AKo daJmmBaTa MOHETA € B
KymauHKa A, Ts e 1mo-jieka, a ako e B KymauHKa B T e mo-Texkka. Moxke
JIL C M TpeTerIsiHis J1a HaMepuM bajrmuBara MoHera?

"—1
Bamaua 31. lazgenu ca —5 MOHETH, €JIHa OT KOWTO € (aJIlInBa,

HO HE€ 3HaceM JaJIni € IIO-JICKa MJIM IIO-Te2KKa OT HCTHHCKUTE. Kak ¢ n
IpeTerjidiongd ¢ BESHU Ja HaMEPpUM (baJ'HlII/IBaTa MoHera?!

3" +1
Bapgaua 32. [lajenu ca —5 MOHETH, eJlHa OT KOUTO € (aJslmsa,

HO He 3HaeM JIaJId € IO-JIeKa WJIA [I0-TeKKa OT UCTUHCKUTe. AKO mmame
ollle eJIHAa MCTHHCKA MOHETa KaK C 1 IPETErJIgHUs ¢ BE3HU Jia HAMEPUM
dasmuBaTa MoHeTa!
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Bamauya 33. TbpceHe Ha mpuHIlecaTta. HAKOIKO cTam ca pasmoJio-
JKEHU B PeJIUIla, KaTOo MEXKJIy BCEKH JIBe ChCEIHU CTau uMa Kopujaop. B
eJlHa OT CTaWTe MMa ITIpHHIeca. Besika CyTpuH MPHUHITLT (KOWTO He 3Hae
B KOs CTasl e TPHHIecaTa) IpoBepsiBa B €JiHa OT CTauTe 3a IPHHIecATa.
Bcegka Beuep mpuHIiecarTa ce IpemMecTBa B ¢bcegHa crasd. /la ce jmokaxe,
Je MPUHITLT MOXKe Jla HaMepu IPUHIIECATA.

Pewenue. Heka craute ca 1,2,...,n. JlupekTHO ce mpoBepsiBa, 4e aKo
MIPUHITHT TPOBEPH TIOCJIEOBATEHO B cTam 2,3, ... n—1,n—1,n—2,...,2,
TOW e HaMep! IPUHITECATA.

3apaua 34. 3agaua c kabean. [Ipe3 Tynern ca npekapanu 100 kabeiia.
Ot egHaTa cTpaHa Ha TyHeIa Te ca HoMepupanu ¢ ducaarta oT 1 1o 100,
a OT Jpyrara cTpaHa HaMaT HoMepa. EiuH X0/ ce ¢bCTOM OT CJIETHUTE
JIBE CTBIIKU:

1. Pabornuk, mamupali ce oT cTpaHaTa Ha HOMeEpHpaHuUTe Kabesn
CBBP3Ba HIKOU OT THX 110 JBOMKHN U ¢hOOIaBa Ha PAOOTHUK OT JAPyrara
CTpaHa KOU JIBOWKU € CBbP3AJI.

2. PaboTHUKBT OT HEHOMEpUpPaHATa CTPpaHa MOXKE Jia TIPOBEPH MEXK Ty
KOU JIBOHKHU Kabe/n MMa BPb3Ka.

3a KOJIKO Hali-MaJIKO X0/ia PabOTHUKDBT OT HEHOMEpUpaHaTa CTPaHa
MO2KE JIa TIOCTABU IPABUJIHUTE HOMEpPa Ha BCUIKHU Kabesu?

Pewenue. 3a nsa xoma! Ha mbpBust xo1 ce cBbp3BaT Kabean
1+—23+—4,...,97 +— 98,

a Ha BTOPUA XOI
2+—3,4+—5,...,98 «— 99.

IIpu ToBa 1 e eguHCcTBeHUs Kabes, KOWTO € OMJI U3I0JI3BaH IPU II'bPBUS
X071, HO He 1pu Bropud. Ilo chmus Haunn 99 e equHcTBeHNsT KabeJI, KOWTO
e OWJI M3I0JI3BaH IIPU BTOPHUsI XOJ, HO He upu bpsBus. Kaben 100 me e
6w m3moI3BaH u npu JaBata xoja. CremoBarteHo 3HaeM Kabemn 1, 99 u
100. Orryk stecHo HamMupame Kabes 2 (KoiTo e cBbp3aH ¢ 1 Ha IIbpBHs
xop1), Kabes 3 (KoiTo e cBbp3aH ¢ 2 Ha BTOPHs XOJ[) U T.H. JO HAMUDaHe
Ha Kabesr 98.
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Bamaua 35. B HsKosKO (10HE 4) KyTHH ca OCTABEHHU HSIKOJIKO (ToHe 4)
TONKH. 3a eJIMH X0 UMaMe IIPaBo Jia B3eMEM J[Be TOIKH OT J[BE PA3JINUHN
KyTHU U Jla TU [OCTaBUM B Tpera (pasjudvHa OT I'bPBUTE JIBE) KyTHUSL.
Mozkem Jin Jia cbOepeM BCHYKU TOIKHU B €JiHA KyTHs?

Pewenue. 3a 4 Tonkn B 4 KyTun JUPEKTHO Ce MPOBEPsIiBA, Ue MOXKEM J1a
cbOepeM BCHUYKHU TOIKH B eJHa KyTus. /la jomycneM, de TBbHP/IEHUETO €
BSAPHO 3a n Tonku. a pasriemame n+ 1 Tonku. 3abpaBsiMe BpEMEHHO 3a
eJiHa OT TOIIKHUTE, a OCTaHaJIUTe chOupaMe B eHa KyTusd. ToraBa B KyTH-
uTe uMaMe cboTBeTHO N, 1,0, 0 Tonku. OTTyK noaydaBame n— 1,0,2,0
cJIe]T ToBa:

n—1,0,20—-n-2210—-n-32072->n—1,1,01-n+1,0,0,0.

Bamaya 36. Ha onumnmaja o maremarnka 49 ydenuka perraBan 3
zajaqn. Beska 3amada ce onensia ¢ 0 1o 7 Troukn. [a ce mokazke, ge nma
nBaMa yaacTHUIM A m B 3a KOWTO 10 BCAKa 3a/1a9a A nMa He IMO-MaJjiKo
TOYKHU OT B.

Pewenue. Jla pasriename pe3yaraTuTe 10 ILPBUTE JiBe 3a1a4u. M3mex-
ny 49-Te 1BOUKM HaMa €/IHAKBH, 3aIlOTO TOTaBa HE3aBHUCUMO OT Pe3yJl-
TaTa [0 TperaTa 3ajada Ie UMa JIBaMa ¢ UCKAHOTO CBO#cTBO. OT BCeKM
JB€ JIBOMIKM OT MHOXKECTBOTO

{(0,0),(0,1),(0,2),(0,3), (0,4), (0,5),(0,6), (0,7), (1,7),(2,7), (3, 7),

(4,7),(5,7),(6,7),(7,7), }

eJHAaTa MaXkopupa Japyrata. Ako mma 9 JBOHKH OT TOBa MHOXKECTBO, TO
nMa JBaMa C paBHU Pe3yJITaTH 110 TpeTaTa 3a/a9a U YCJIOBUETO € U3I'bJI-
neno. CremoBarenno oT Te3n 15 maBoiiku mone 15 — 8 = 7 He ce cpemar
KaTO Pe3yJITaTi Ha I'bPBUTE JBe 3a1a91l. AHAJOITIHO OT MHOXKECTBOTO

{(1,0),(1,1),(1,2),(1,3), (1,4), (1,5), (1,6), (2,6), (3,6), (4,6),

(5,6),(6,6),(7,6)}

more 13 — 8 = 5 JaBOiKHU He ce cpemar KaTo pe3yarar. AHAJIOTHIHO OT
MHOYKECTBOTO

{(2,0),(2,1),(2,2),(2,3),(2,4),(2,5),(3,5), (4,5), (5,5), (6,5), (7,5)}
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more 11 — 8 = 3 aBoiiKM He ce cpemar KaTo pe3yarar. AHAJOTHIHO OT
MHO?KECTBOTO

{(3,0),(3,1),(3,2),(3,3),(3,4), (4,4), (5,4), (6,4), (7,4)}

more 9 — 8 = 1 xBoiika He ce cperta KaTo pe3yarar. Cire10BaTeTHO TTOHEe
74+ 5+ 3+ 1 = 16 gBoiiku He ce cpelar, T.e. YICHHUIUTE ca Hal-MHOIO
64 — 16 = 48, nporuBopeyne.

Bamaua 37. 3amavya B mapJiameHTa. B eaun mapsamenTt or 1675
YOBEKA BCEKH YJIAapUJI IJIECHUIIA Ha €JMH YOBEK OT ocTaHaauTe. Kaksa
Hafi-ToJIsIMa KOMICHS MOZKe JIa Ce HalpaBy (He3aBHCHMO 10 KAK'bB HAUNH
ca YJpsIHU [JIECHUITATE) TaKa, Ue B Hesl Jia HMa JBaMa, eJUHUAT OT KOUTO
Jla e yJapeH OT APYyTHs !

Pewenue. 1a m3depem ot Bemuku 1675 voeka 558 Tpoiiku. Heka BbB
Besika Tpoiika A, B, C' na umame: A na e ymapun B, B na e ynapui C'
u C nmae ymapun A. Ot TakaBa TpoWKa B KOMHCHsITa HE MOYKe Jla MMa
moBeve OoT eanH YoBeK. CjiesoBaTeHO Hali-MHOTO XOpaTa B KOMUCHATA
morar Jia Obaat 558 + 1 = 559. Tosa o3nauaBa, e ThpceHUIT OPOIL € He
MO-TOJIAM OT 559.

[Ile moxazkem, e BHHATM MOXKEM Ja HAIPABUM KOMHUCHsI OT 559 do-
Beka. /la m3bepem 1oBeKsi, KOUTO € yApAH Hail-Majako I'bTU. Tbit KaTo
OposdT Ha yJapeHuTe IJIECHUIIM € paBeH Ha Oposd Ha XopaTa, TO UMa, 4Yo-
Bek X, koitito e 6mn ymapen 0 wian 1 nbr. Heka X e Omir ymapen ot Y
n X na e ynapun Z. llocraBame X B KomwucudATa, Y W Z IpeMaxBaMe
or rpynara. OT ocTaHajaTa rpyla HHUKOH He € yapsH oT X HHTO II'bK
e yapss6 X. IloBrapsime cbImuTe pasCchbrKIEHUS 3a OCTaHAJIATa IPyla U
1T.H. [losryqaBaMe, 9e BCeKM II'bT IMOCTaBsIME €JIMH YOBEK B KOMUCHATA W
IpeMaxBaMe JiBaMa oT rpynata. [lo To3u HauuH 111e CTUTHEM 710 KOMUCHS
oT 5H8 YoBeKa, KaTo eIMH YOBEK IIe OCTaHe W MOXKEM Jia 'O IIOCTaBUM B
KOMUCHSITA.

Bamauya 38. Jla ce HamepsaT BCHYKU TPUMUMPPEHN THUCIa ChC CJIEIHOTO
cBoiicTBO: KakTo u ma 3amMeHuM HAKOsT OT nudpuTe Ha IUCIOTO C JIPyTa
mndpa, Taka ge J1a ce MoJIydd TPUIHMPEHO 9nCIo, TO HOBOTO YNUCIO HE
ce meu Ha 7.

Pewenue. Heka ancioro abc nma nckanoro csoiicto. /la jomnycuem, 1e
abc ne ce nenu na 7. Kaksaro u jia e nudpara ¢, ChIECTBYBAT 7 MOCTE-
npoBarenan nudpn x,x + 1,...,x + 6, exna ot Kouto e c¢. Torasa eaHO
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or uncnara abz,ab(x +1),...,ab(x + 6) me ce Jgeam na 7 U TOBA HE €
ancsnoro abe. ToBa o3HavaBa, ue 1mudpaTa ¢ MOKe JIa Ce 3aMEHH C JpyTa
mudpa U MOJIYyUeHOTO UUCIO0 Ja ce Aeau Ha 7, nporusopeune. Cienoba-
TEJIHO YHCJI0TO abe ce e Ha 7.

Axo ¢ = 0,1 wmu 2, To ¢+ 7 e mudpa u gnciaoro ab(c + 7) ce menun Ha
7, IPOTUBOPEYNE.

Axo ¢ =9,8 wu 7, ro ¢ — 7 e mudpa u anciaoro ab(c — 7) ce menn Ha
7, IPOTUBOpEYHE.

Anasornyno, ako b = 0,1,2,7,8,9 (rorasa unciaoro a(b+ 7)c win

a(b — 7)c ce nenm wa 7) wian ako a = 1,2, 8,9 nosryaaBame IpoOTHBOPEILE.
CresioBaTe/IHO ThbPCEHUTE YUCIa Ca BCUUKH YuCaa abc, KOUTO ce Jie-

marHa Tua=3,4,5,6,7,b=3,4,56u c=3,4,5,6.

Bamaya 39. CbKpoOBHUIIIETO Ha ceaeMTe JKyaxkera. CenemMre JIKy-
JI2KeTa UMaT CbKPOBHUIIE, KOeTo ce Hamupa 3aj 10 BpaTn n BcaKa BpaTa
uMa 10 3 KaruHapa. Becekn jBa KaTHHapa ca pa3indHu. Besko JKymKe
“Ma KJII0YOBe 3a HAKOW OT KATWHAPUTE, KATO BCEKU 4 JLKY/KeTa MOTraT
Jla CTUTHAT JI0 ChKpOBHUINETO. /la ce jokake, de HIKOU TPHU JKY/KETa
C'BIIO MOTAT Ja CTUTHAT 0 ChKPOBUIIETO.

Pewenue. Ha nonycuem, de HsMa TPU JZKYJ/2KeTa, KOUTO MOTAT J& CTUT-
HaT JI0 CbKPOBUIETO. ToBa O3HavYaBa, Ye 3a BCEKH TPU JIKYJ/KETa UMa
KaTUHAp, KOWTO Te HE MOraT jJa OTBOPAT. [ pOWKHUTE JKYJIZKeTa ca

765

—— =35
1.2.3 ’

a karunapute ca 30. ToBa o3nadaBa, e uMa JaBe pa3JIudHA TPOUKU JIKY-
JI2KeTa, KOUTO He MOraT ja OTKJ/II0YaT €JIMH U cbhinu Katuaap. Ho B nBe
pa3IuYHU TPOUKM OOIO MMa ToHe 4 JRKyJKeTa W Te HAMa Jla Morar
Jla OTKJIIOYAT TO3W KaTUHAP, KOETO € MpoTuBopedne ¢ ycaoBuero. Cie-
JIOBATEJIHO WY& TPOMKa JKY/KETa, KOUTO MOTAT J& OTKJ/JII0YAT BCUYIKU
KaTUHapPH.

I I
3apgaua 40. Kosko Hail-MHOro 1I04km oT 5 KBajpardera L] wMorar

Jla ce TOCTaBAT BbPXY MAXMaTHA JIbCKa 8 X 8 6e3 mpurokpunane?

Pewenue. 'brmosure KBaJpaT4deTa He MoraT Ja C€ IIOKPHUAT C IIJIOYKH OT
HaJeHnsd BUI. Ot HaIU/I—,ZLOJ'IHI/Iﬂ pea mMorar ga €€ IIOKPpUuAT Haii-MHOro 2
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kBajipaTdeTa. ChIMOTO € BIPHO € 3a HAl-TOPHUS PeJl U 3a JBaTa KpailHu
crbsiba. CrreoBarenno Henmokputn ca moHe 4 + 4.(6 — 2) = 20 kBajpar-
gera. Ocranaure ca 64 — 20 = 44 u e sicHO, Ue He MOTaT Ja Ce IOCTaBsST
9 wrouky oT JaJieHud BUJ. JIecHO ce MOCTposABA MPpUMED C 8 IJIOYKH.

=

Bamaua 41. Ha abckara ca manmcanm guciarta 1,2, ...,20. 3a egun
X0JI u3dupame JiBe JUCja, KOUTO Ce Pas3ImdaBaT ¢ MOHe 2, YBeJIudaBaMe

O-MaJIKOTO ¢ 1 1 HaMaJsgBaMe Hno-rojaMoTo ¢ 1. Kosko Haii-mMHOro Xoda
MoraT Igda Cce HaHpaBSIT?

Pewenue. Kpaitnara nosunus ¢brbpKa ducia ¢ pasziauka 0 wim 1, kato
cOOPBT Ha TE3W YHC/Ia € paBeH Ha cOopa Ha I'bPBOHAYAIHUTE YUC/IA, T.€.

e 20.21
1+2+...+20:?:210

JlecHo ce BM:KIa, 1€ TOBa € Bb3MOXKHO caMo IIpu jecer dncia 10 u gecer
qucsa 11. Twit kaTo

A+ —(a—1P2-b+1)=2a—-b—1)>2,

TO CJIeJl BCEKU XOJ| cOOPBT OT KBajpaTuTe Ha BCUYKM HAIMCAHU YHCJIA
HaMaJIsiBa ¢ [oHe 2 (TOYHO ¢ 2 KOraTo pa3jinKara Ha Jucaara e a—b = 2).
B Hauasioro c6opbT OT KBaJpaTUTE HA BCUUKH YUCTIA €:

20.21.41

12+22+"'+202:T = 2870,
a B kpag 10.10% + 10.11%2 = 2210. Cie1oBaTeIHO MOXKEM [1a HAIIPABIM
2870 — 2210
Hail-MHOI'O — 5 = 330 xozna. Jlecno ce naBa nmpumep, Ipu KOUTO

BCEKU XO/I € BbpPXY 4YUCJIa C Pa3J/IUKa 2.
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YupaxHeHHue

Bamaua 1. a) Mozxke s npapobrbiaank 2016 x 1200 na 6bie paspsizan
Ha UBHIM (IPABOBIBIHUK 1 X k) ¢ Pa3IMIHU TbJIKUHA?

6) 3a Kom m U n TPABOBI'BIHUK M X N MOXKe Jia ObJle pa3psi3aH Ha
UBUIU C PA3IUIHNA THJIZKITHA?

3apaua 2. BbB BbpxoBere Ha MPABUJICH 12-bI'bJIHUK Ca 3alUCAHU HYJINA
U €JIMHUIU. 38 eJIUH XOJI ce n3dupa ejiHa CTpaHa U ce IPOMeHT mudpure
(or O ma 1 wor 1 ma 0) B mBara cheegun Bbpxa. Jla ce HaMepsSIT BCHIKU
HadaJHA paznosoxkeHus Ha 0 m 1, oT KouTo MOXkKe ja ce JOCTUTHE JI0
caMo eJlHa €JINHUTIA.

Bagaua 3. B cberesanne yaacTsar 2 9oBeka. 3aI0TbT 3a bpBud € 1 @ a,
a 3a Bropus 1 : b (ToBa 03HaYaBA, Ye aKO 3a II'bPBHsI Ce 3aJ0KaT T JIeBa
u Toit mobesu, nedanbara e 6baa r.a jgeBa). MoxkeM Jii ga 3a/10KUM
Taka, Je Ja CIeYeJIUM HEe3aBUCHUMO KO € Io0eIuTe N, aKo:

a)a=3,b=4,a=2,b=3.

6) Ilpu KakBO ycaoBHE 3a a U b MOXKeEM Ja 3aJOXKHUM Taka, de Jia
cIieve/ MM HE3aBUCHMO KOH e mmobeauren?

B) Ako nmame 100 JjieBa 1 MOXKeM [l 3aJI02KUM TaKa, e Ja CIIedeIM
HE3aBUCUMO KOI € Iobe uTe 1, KaKBa redajgda MOXKEM J1a CH OCUTYPUM?

Bamauya 4. C umciara or 1 10 16 momrbjaHere Marndeckus KBaIpar:

14111 5

12 3

(BCHKO YHUCJIO Ce Cpella €IuH II'bT U C60p’bT Ha 9HCJlaTa BbB BCEKH PEI,
BCEKHU CTHJO U JBaTa JWaroHaJla Ca paBHI/I.)
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Samaua 5. KowmiuiekT oT JOMUHO ¢bIbprKa 28 JTOMHUHA

OXx0|l0x1|0x2|0x3|0x4]0xb5|0x6

I1x1]1x2]1x3|1x4|1x5|1x6]|2x2

2x3|12%x412%x5|2%x6(3x3[3x4]3x%x5

3Xx6|4x4|14x5|4x6|5x5|5xXx6|6x%Xx6

Homunara 1:2,2:3,3:5ub: 1 Morar 1a 6bJaT MOAPEJICHN B KB IPAT
110 CJICJIHUST HAYUWH:

1] 2] 2
11X|3
5193

Besiko MmHOXKECTBO OT 4 JTOMUHA C TOBa, CBOMCTBO Ce HapU4a UHMEPECHO.
a) Jla ce mokazke, Ye B MHTEPECHO MHOXKECTBO He MOXKe Jla MMa J[Be
JOMUHA OT BHUJIA G : Q.
6) la ce mamepu Gposi HA BCUYKU MHTEPECHU MHOXKECTBA.

Bamaya 6. Kosiko ca ecrecTBeHHTE UMC/Ia N CbC CAEIHOTO CBOMCTBO:
Yucioro n ce 3anucsa ¢ k HedeTHH UMPU U TUCTOTO HN. CHIO Ce 3aIUCBA
¢ k neverHu nudpu.

Bamaya 7. Bbpxy Begka cTeHa Ha KyO € 3allMCaHO 10 €HO €CTECTBEHO
qucsio. ViMmaMme mmpaBo Jia yBeJmdyaBaMe JiBe OT YhcjiaTa, ako Te Ca BbpPXy
cbeeiam crenn. [la ce moKaxKke, e dmcsiaTa MOrar Jia ce HAIIPaBAT PABHU
TOraBa M CaMO TOraBa, KOraro cOOPBT Ha BCHYKHU II'bPBOHAYAJHHA YUCTIA
€ YeTHO JHUCJIO.

Bamaya 8. llBan HammcaJl eCTECTBEHO UHCIO M, KOETO ce JIeIn Ha II0C-
nmegHaTa cu mudpa. Cren JeeHneTo ce 0Ka3aio, 9€ HOBOTO YUCTIO ChITO
ce jem Ha nocaeaHara cu nudpa u T.H. Crex 100 memeHus ce moyamnio
3a IbPBU BT YucaoTo 1. /la ce HaMepsaT BCUYKUA Bb3MOXKHU CTOWHOCTH
Ha nN.
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Bamaua 9. a) Jla ce mokazxe, e or npoussosan 2016 ecrecTBeHn dncia
Morar Jia ce n3bepar HIKOJIKO (Moxke u 1), qunro cbop ce gemm na 2016.

6) Ha ce mamepst Bcuuku muoxkectBa ot 2015 ecrecTBenu qucia,
BCSKO OT KoO#TO e mo-majko or 2016 u msma cOop Ha HIKOJKO YHUCIIO,
KoiiTo 1a ce aenn Ha 2016.

3amaua 10. /[la ce jokaxke, ue U3MeXK/y BCeKU 15 ¢bCTaBHU YHUCA, OT
uarepBaa [1,2016] nma aBe, KOUTO HE ca B3aUMHO IIPOCTH.

n

Bamauya 11. Jla ce mokazke, 1e akon > 4 u |— | e cTemned Ha 2, TO U N
n

€ cTeleH Ha 2.

3agaua 12. [la ce Hamepn Hail-MaJKOTO €CTECTBEHO YHCJIO 71, 38 KOETO
KaKTO U Jla OIBETUM €CTEeCTBEHUTE YHcIa OT 1 70 . B JIBA IBATA BUHATH
UMa TPHU €JIHOIBETHU YUCTa a, b, ¢, 38 KOuTo a + b = 2c.

Bamaua 13. B kmaca na Mpan nmma 30 yuenunu. Beeku or Herosure
CbYyYEHUIN UMa, TOYHO 5 obru npudrenu ¢ Msan. a ce mokaxke, ue B
TO3U KJIAC UMa YUYCHUK C HedeTeH OpOil mpUsTe In.

Banmaua 14. /lazenu ca 2015 yncia (He HEIPEMHHO Pa3JINYIHK). 38 BCIKO
YHCJIO Ce 3allicBa OpoAT Ha, YUC/IaTa, KOUTO €a [O-TOJIeMI OT Hero 1 6posaT
Ha 4HC/IaTa, KOUTO ca IIO-MaJIKU OT Hero. Mozke /i j1a ce MOJIy4H Taka,
4e 3a BCIKO YHC/IO JIBETE 3allUCAHK YHC/IA CA C PA3/IMYHa YeTHOCT.

3apgaua 15. B typuup no max yuacrsasiau 98 cheresaresu. [Ipu Bcekn
KPBI' Te Ce pa3desdaT M0 JABOWKH, KATO MOOeIeHUAT OTHaIa, a mobeanTe-
JIAT MPOIbJIZKABA B CJIC/IBAIIMSA KPbI. AKO cpenara 3aBbpIi HapaBHO U
JIBaMAaTa MPOIbJIKABAT B CJIe/IBaIIA KPbr. AKO OPOAT Ha YIACTHUIIUTE
B JIaJIecH KPpbI' € HEYETHO YHUCJI0 €UH OT TAX II0YUBa U ce Kjacupa 3a
caenBaius Kpbr 6e3 fa urpae. [lobeaurensar B Typuupa 6mt onpeeseH
3a 7 Kpbra. KoJiko Hali-MHOTO MOXKe Jia ca OW/IM HOYUBAIIUTE B IEIUs

TypHup?

Bagaua 16. Kosko ca pemennsta Ha a+b-+c = 15 B ecTecTBenn uncia?’
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TPUBEIPEHUNK

Yerupubrbiauk ABC D, 3a Koii- C
TO

BC=CD=DAmn
4 BAD+ 4 ABC = 120°,

ce Hapu4ia TPUOEIpEeHUK.

A B

Bagaua 1. [la ce mokaxke, ge B Tpubeapennk ABC' D ¢ mpecedna ToIKa
na juaronanure O nvame < AOB = 120°.

Pewenue. Heka < BAD = a, D

YABC = B, SACD = z n C

4 BDC = y. Or paBeHCTBOTO

BC = CD = DA cnenpa, 4e

JCAD = z u $CBD = y,

orkbaeto 4 BAC = a — x u

3 ABD = §—y. h B

Twit karo Tpubrbaauiure ABO nu C'DO umat e1nuH paBeH bI'bJI, TO
cbopoBeTe Ha JAPYruTe JiBa bI'bja ca paBHU. Clieg0BaTeHO

a—rv+B-y=z+y,

otkbaeTo 2(z +y) = o + = 120°. Cera ot rpubrbiannka C DO namu-
pame 4 COD = 180° — (x + y) = 120°.

Bamaua 2. Jla ce mokaxke, de B
rpubeapernk ABC'D ¢ npeceuna
Touka Ha juaroHagutre O mmame

AO = BO.

Pewenue. Heka nbaunre AD™ u
BC™ ce npecuuar B Touka X. Or
paBencTBoTO o+ = 120° ciiesBa,
e

¥ AXB = 60°.
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Cera ot pasencrBoro < COD+ 4 CXD = 180° nomyuasame, te
CX DO e Bruucan 4eTUPUbI'bJIHUK. Torasa

IBXO=3CDO=3CBDu ¥AXO =3 DCO =4 CAD,

oTkbaeTo Havmupame, 9e ABOX nu AAOX ca pasrobeapenu. CiemoBa-
resiio BO = XO = AO. Ilonygyasame, ye toukara O e HEHTHPHT Ha
onmcanaTa OKpbKHOCT 3a ANABX.

Bagaua 3. Jla ce mokaxke, ge B Tpubeapennk ABC D briionooBsmuTe
na < ADC n 4 BCD ce npecnvat Bbpxy orcedkara AB.

Pewenue. Heka briiono/ioBgiuTe Ha JBaTa bI'bjia Ce MPECUYAT B TOUKA
X. Ot paBeHCTBOTO

O+ 4 D = 360° — 120° = 240°
caensa, e & X DC+ 4 XCD = 120°, oOTKbIeTO HAMIPaMe

I CXD = 60°.

C

A X B

Ot apyra crpana, 3a Tpubrbaaunure BC'X n DC'X nvmame
BC =CD, 4 BCX =4 DCX, CX e obma.

CrenoBareaHo JaBaTa TPUbILIHUKA ca eqHakBu. Anagornano AADX =

ACDX. Torasa
4 BXC=4CXD=9DXA=060°.

Tosa o3mauasa, ae Touknre A, X n B jexkar Ha ejHa Ipasa.

[Monyunxme, ve 4 C' =2au 4 D = 20.
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Bagaua 4. B tpubenperuk ABCD ca TOCTpOeHN NEPHEHTUKYITPH
CP 1 ABu DQ 1 AB. Jla ce gokaxke, ye AQ + BP = QP.

D
C

1 Q P B

Pewenue. Heka DX u C'X ca wbriaonososamure Ha bryimre npu D u

C. Buaem, ye X e Bbpxy orceukara AB u < QXD =<4 PXC = 60°,

1 1
DX = BX, CX = AX. Or AQXD cnenpa, ge QX = §DX = §BX.

1 1
Anamormano PX = §CX = §AX . CeroBaTetHo
1 1
PQ=0QX +PX = §(BX+CX) = §AB,

1
orbieTo Hamupame AQ + BP = §AB .

Bagaua 5. Jla ce mokaxe, 1e ako ABC'D e TpubeapeHNK U TPUbIb/IHU-
kbT C'DX e pasaocrpanen (X e sbHiHA 38 ABCD), TO TPUBI'bJIHUK BT
ABX cblIio € paBHOCTpaHEH.

X
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Pewenue. Tpubrbaaunure ADX u BC X ca egnaksu, 3aIioTo
AD =BC, DX =CXu 4 ADX =4 BCX

(mocsieiHOTO paBeHcTBO cieasa or < ADX =< D + 60°,
I BCX =360°— 4 C —60° u & D+ ¥ C = 240°). Torasa AX = BX,
JAXB =9 CXD = 60° orkbaero AABX e paBHOCTpAHEH.

Bagaga 6. /lazgen e tpubrbiaauk ABC ¢ < ACB = 60° u 1neHTbp Ha
ormcanata okpbxkuoct O. Ako AO N BC' = X u BON AC =Y, 10
ABXY e TpubenpeHux.

Pewenue. Or ¢ ACB = 60° cneqpa, 1e
JAOB = 2 4 ACB = 120°.

Orryk nmonydaBame, e OXCY e Bimcan B OKPbXKHOCT.
C
y \
X

A

Orryk n or OB = OC cnengsa, e
JOBC =40CX =4 OYX.

Cera or Tpubrbanuk Y BX mamumpame BX = XY. Ilo cbmusa Haunx
AY = XY. CnenoBarenino AY = XY = BX wu nonexe nMmame, e
J A+ ¢ B=180°— 4 C =120°, o ABXY e TpubeJpeHuK.



I'PA®UA

Bapgaua 1. BbB Begka rpyma oT 6 9oBeKa WM UM TPUMa, BCEKHU JIBAMa
OT KOWTO He ce II03HaBaT, WM MMa TPHUMa, BCCKU JBaMa OT KOHUTO ce
IIO3HAaBaT.

Pewenue. 3a peraBane Ha Ta3n 3a1a9a 1€ TOCTBIIUM 110 CJICIHIS HAUUH.
Jla ozmaunm ¢ A mpomsBoJieH WiieH Ha TrpymnaTta orT 6 JoBeka. Bceku ot
ocTaHaJINTe b JOBEKa MM € MOo3HaT ¢ A, mim He e mo3Har ¢ Hero. ToBa
O3HavaBa, Ue 00IIo MO3HATUTe U Hermo3HaTtuTe Ha A ca b.

Ako gomycheM, ye A mMa IO-MaJKO OT 3 IO3HATH M IIO-MaJjKO OT 3
HEIIO3HATH, Ie MOJYyIUuM, de OOIIO HErOBUTE IMO3HATH U HEIO3HATH Ca
Haii-muoro 4, koero He e papuo. CiemoBare/sno A mMa Wi TpuMa, 103-
HATH, UM TPUMa HEMO3HATH (TOPHUTE PA3ChKJEHUs Ca MPUJIOKEHNe Ha
npuriuna #a upuxie).

Ha nomycuem, ye A mma tpuma nosHatu (ciaydasT, korato A nma
TpUMa HEMO3HATU Ce Pa3rjiexkja [0 CbINUs HAYMH) W JIa TH O3HAYUM C
B, C'u D. Axo usixkon japama oT TgxX ce nosnasat, Hanpumep B u C, To
nostyaaBame Tpuma (A, B u C'), BceKn jBaMa 0T KOUTO ce TI03HaBaT. AKO
Bcekn jBamMa oT B, C'm D He ce mo3HABAT, Te 00pa3yBaT TPOWKa, BCEKN
JiBaMa OT KoATo He ce mo3Hapar. C ToBa 3a/1adaTa € pelrneHa.

[Ipu permaBaneTo Ha Ta3W 3a/1a9a MOYKEM JIa IIOCTBIIMM U TIO CJIC THUS
HaumH. /la orbesre;kuM 1mecTre 9oBeKa OT IpylaTa ¢ IIeCT TOYKUA B PaB-
nunara A, B, C, D, E u F. [Ipe ToYKu cBbp3BaMe CbC CHHS OTCEYKA,
aKO CbOTBETHHUTE UM XOpa ce mo3nasaT. Koraro chboTBETHUTE Ha TOYKHUTE
XOpa He ce MO3HABAT, Ie TH CBbp3BaMe ¢ YepBeHa oTcedka. [la 3abee-
JKUM, Y€ BCAKA TPOWKA MO3HATH B IPyIaTa ChbOTBETCTBA HA TPUbHI'bJIHUK,
TPUTE CTPAHU Ha KOHTO ca cuHHU. Beska TpoiiKa HEIO3HATH ChOTBETCTBA
Ha TPUBI'bJHUK, TPUTE CTPAHU HA KOWTO ca YepPBEHHU.

Bamauya 2. B pasuumnara ca gagenu 6 Touku. Beeku aBe 0T oTcedkmTe,
CBBbP3BAII Te3W TOYKU Ca OIBETEHN B CUHBLO MK YepBeHo. la ce mokaxke,
Je UMa, IIOHE JIBa €IHOIBETHN TPUbI'bJIHUKA.

Pewenue. 3a ma mokazkem, 9e nMa IOHE JIBa €THOIBETHU TPUbIbJIHU-
Ka e U3I0JI3BaMe Beve JIOKA3aHOTO ChIIECTBYBAHE Ha €UH €THOIBETEH
TPUBbI'bIHUK. Be3 orpannvienne neka TpubrbIHUKDBT AFF e cun n ocra-
najure Touku ca B, C'u D.

Jla pasriemame Tpure orcedku, cebp3panm B ¢ A, E u F'. Ao nBe or
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Te3u orcedkn ca cunn (Hanpumep BA u BE), 1ie moJyauM olre eJInH CUH
TpubrbiauK BAE. Chenosarenno uamex iy orceukure BA, BE u BF
uma 1ore jiBe depsenn. CbInoTo obade Baxku u 3a Toukure C' (CbOTBETHO
orceuknte CA, CE u CF) n D (cvorserno orceukure DA, DE u DF).
Jla pasriemame npera Ha orceukara BC'. Twbit kato or B n ot C' uzmmsar
001110 4 YepBeHN OTCEYKU K'bM TpuTe TOUKU A, F 1 F, TO HIKOSI TOYKa OT
re3u Tpute (HeKa ToBa € A) e cebpsana ¢ uepsenu orceuku u ¢ B u ¢ C.
Tosa o3nauasa, ge ako BC' e yepBeHa, TO IIe UMaMe Y€PBeH TPUbI'bJIHUK.
CrenoBarenno orceukara BC TpsiOBa ja € CUHS.

CwhImure pa3chbiKIeHns MoraT ja ObJaT HAIIPABEHN W 3a OTCEUKUTE
BD u CD orkbAeTO IIe ClIe[iBa, 9e Te ca CbIno cuHu. Ho cera TpubIbii-
uuk BC'D e cuH m 10Ka3aTeICTBOTO € 3aBbPIIEHO.

EctecTBeHo € 0THOBO J1a ce 3aruTaMe JIaIu He ChIECTBYBAT TPH €JTHO-
[IBETHU TPUbI'bJIHUKA. JlecHO e 1a KOHCTpyupame IpuMep, KOWTO II0-
Ka3Ba, e MOXKe Jla ChIIEeCTBYBAT CaMO JIBa €IHOIBETHH TPUbI'b/IHUKA.
Hanpuwmep, npa cuaum tpubrbiaauka AEF nw BC'D n Bcuviku ocTaHan
OTCEYKHU JIa Ca YCPBEHHU.

Samaua 3. Haii-MaJIKO KOJIKO €IHOIIBETHU TPUbI'bJIHUKA UMa B rpad
c¢be 7 Bbpxa’

Pewenue. a osunaunm toukure ¢ A, B,C, D, E, F u G. Axo pa3sriemna-
Me caMO IbpBHUTE 6 TOUYKH, CIHOpE] Bede JOKA3AHOTO, MEXKJy TAX HMa
JIBa, €JIHOIIBETHU TPU'bI'bJIHUKA. Be3 orpanntierne MOXKeM Ja cCauTame, de
eqnnns ot tax e ABC'. Cera nma pasriename mecrre toukun B, C, D, E, F
u G. Mex1y Te3n TOUYKM CHINO UMa J[Ba €IHOIBETHA TPUBI'bIHUKA, Ka-
TO eaHONBeTHUsT TpUbI'bIHUK ABC He e equn or Tax. ToraBa u3Mexk Iy
ceJleMTe TOYKH ODOIIO TOJIydaBaMe TPU €IHOIBETHU TpWbI'bJHUKA. [la
ce ommrTame Jia MPOAb/IKAM Ta3u ujes. Jlocera mmame 7 TOYKH U TPH
€JTHOIBETHN TPUBI'bJIHUKA. 10Ba O3HAYABA, Y€ HIKOHW JIBA €IHOIBETHU
TPUBI'BJIHUKA ITIe UMaT 001 BPbX (B MPOTUBEH Ciiydail e HU TpsaGBaT
nore 9 toukn). [a orcrpaHuM BpeMEHHO TO3M BPBX U Jia pasriejiame
ocranajmTe 6 TOUKE. V3MexK 1y TIX mMaMe JBa €THOIBETHH TPU'bI'bJTHI-
ka. Te3n JiBa TPUBI'bJIHUKA OUYEBUIHO Ca PA3IUIHE OT JIBATA €THOIBETHU
TPUBIBIHUKA ¢ OTCTpaneHnsa BpbX. CregoBaTe/iHO moryduxMe obio 4
€JTHOIBETHU TPU'BIbJIHUKA, C KOETO TBHPJICHUETO € jjoka3zano. Oka3sa ce,
e TOBa € U MAKCUMAaJIHIA OPOil €THOIBETHN TPUBIbIHUIIA, KOUTO Fapat-
THPAHO CHINECTBYBAT, T.€. UMa IIPUMEDP Ha 7 TOYKH, BCEKHU JIBE OT KOUTO
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Ca CBbpP3aHN CbC CHMHA MJIM YE€PBEHa OTCE€YKa M IIPH KOETO MMa TOYHO 4
C€IHOIIBETHU TPUBI'bJIHHUKA.

3apaua 4. la ce nokaxke, e B rpyma oT 10 YoBeKa UM UMa YeTUPUMA,
BCEKH J[BaMa OT KOUTO He ce MI03HaBaT, UM UMa TPUMa, BCEKHU JBaMa OT
KOHUTO Ce IIO3HaBAT.

Pewenue. Ha pasriemame 10 TOUKM, OTCEIKUTE MKy KOUTO Ca OIBE-
TeHH B JBa IBATA - CUH M depBeH. TpsOBa Ja JOKaxKeM, Ue WA UMa
YepBeH YeTHPWbI'bJIHUK (3a€HO C JHATOHAJIUTE), WJIH UMa CHH TPUb-
ruaaEK. [a gomycHem, ge nma Touka A OT KOosITO m3mm3ar 4 mim moBede
cunn orceuku. Heka toBa ca AB, AC', AD nu AE. AXo MexK 1y OTCEeUKHTE,
cbpaBaim rouknte B, C', D u E uma cuHs, Ie UMaMe CHH TPU'bI'bJIHUK.
AKO BCHYKH OTCEUKM MEXKJIY TsIX Ca YEPBEHH, Ie UMaMe YePBEH YeTHPU-
bI'bJHUK. CJIe10BATETHO OT BCAKA TOYKA W3/INU3AT MMO-MAJIKO OT 4 CHHU
orceuku. [Torexke oT Besgka TOUKA U3IU3AT 9 OTCEUKH, TO OT Hesl U3/IA3AT
none 6 gepenn orceukn. Heka toBa ca AX, AY, AZ, AP, AQ u AR. Or
3ajada 2 3HaeM, e usmexkay roukure X, Y, Z, P, () u R uMma eIHOIBETEH
TPUBLI'BbJIHAK. AKO TO3M TPUBI'LJIHUAK € CUH, 3a/a9aTa € pelieHa. AKo Toi
e uepBeH, Oe3 orpannyenne Heka ToBa € XY Z. Cera 4eTUPUBLIbIHAKBLT
AXY Z e guepBeH, ¢ KOETO 3aJ1adaTa € pelleHa.

3abesiexkka. TBbpACHIETO HA TOpHATA 3ajlada € BAPHO U 3a I'pyla
oT 9 yoBeka. AKO OT HSIKOI BpbX u3u3ar 4 cunu uan 6 4epBeHr OTCEYKH,

JOKa3aTeJICTBOTO € aHaJIOTMYIHO Ha TOBa OT 3aJa4daTa. Axo otT Bceknu BPBbX

9.3
U3/IM3aT 3 CUHU U D 9ePBEHU OTCEYKH, TO OPOsi HA CUHUTE OTCEYKH € >

KOETO HE € IAJIO YHCJIO.

3&,[[&“18. 5. 3a Bcdka Abp2KaBa 6p05{T Ha I'paJ0Be€TE, OT KOUTO U3JIU3aT
Hederen 6p0ﬁ II'bTUIITA, € Y€TECH.

Pewenue. Heka B abprkaBaTa uMa n rpajia U OT TE3W I'paJIOBE U3JIA3aT
CBOTBETHO S1, S9, . .., S, IbTd. a 3abemexxkum, ue B coopa s; + -+ + S,
I'bTAT MEXKJLy IpajoBeTe ¢ U j ce OPOoii ABa I'bTU — BEJHDBXK KATO II'bT, U3~
JIM3AII OT TPaJL i, U BeJHBIK KATO II'bT, M3m3aIl oT rpaJ j. CireroBaTetHo
S1+ -+ 4+ S, € TOYHO YJIBOCHUAT OPOIl IbTHUIA B IbpKaBaTa, T.€. TO3U
c6op e derHno yucyo. ToBa o3HavaBa, Y€ U3MEXKLY TUCIATA S1,S2, - .., Sy
UMa JeTeH OPoil HEUeTHU JYUCIA.
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3amava 6. B abpkaBa ¢ n rpaja oT BCEKH I'PaJl JI0 BCEKU JIPYT MOXKeE J1a
ce CTUTHE II0 eJWHCTBeH HadnH. la ce mokazke, de OPOST Ha I'bTUIIATA,
CBbp3BAlllU JBa I'pajia, € paBeH Ha n — 1.

Pewenue. Heka B abp:kaBata uma t mbTs. a mgorycHem, de 3a HSIKOM
rpaJi A CbIIEeCTBYBa II'bT, KOHTO 3aIll04Ba U 3aBbpIIBa B CbIIus I'pal A.
Jla HapedyeMm TO3M II'bT IIUKDBJI. TOBa O3HaUYaBa, Ue NMa IPaJIOBe

A:X17X27"' 7Xk:A7

Kbaero mexkay X; m X4 3a 1 = 1,2,..., k — 1 uma nupekren mbT. Ho
cera ot rpaj A 1o rpag X9 MOXKe Ja ce CTUTHE 110 ABa PA3/INTHI HAUYMHA:
AX2 n AXk_l e Xg.

[Ile mokaxkem, Ue mMa Tpaji, OT KONTO M3/IM3a CaMO €IUH JTUPEKTEH
obT. T'bit KATO OT BCEKU I'paj] MOXKE Jia e CTUTHE JI0 BCEKU JIPYT, TO OT
BCEKH I'paJl U3IU3a IIOHE €IUH JUPEKTEH IIbT.

Jla morrycHeM, We OT BCEKU T'PaJi M3JIM3aT IOHE IBa JAUPEKTHU IIHTS.
Jla HAmpaBUM pa3xoJKa IO [Ibp:KaBaTa, KaTO TPbIHEM OT IIPOU3BOJIEH
rpag A m ce mpuaBmKuM 10 c¢beenen rpaa B. Ilomexke or B msimsar
[IOHE JIBA II'bTsI, TO III€ MOXKEM Jia HaIlyCHeM B 10 Ir'bT, pa3andeH OT TO3H,
o koiiro cme gomutu. [le monamuem B Tpern rpajg C. Ot C' cbio 1e
MOKEM JIa IPOIB/KAM Pa3xX0oJKaTa M0 II'bT, PA3/JUIeH OT II'bTI MEXKIY
B u C. IlpoabikaBaiiki 10 TO3M HAYMH, Pa3XOAKaTa HU I IIPOIbJIKI
10 MOMEHTa, KOraTo IIe IoIaJHeM B I'paJj, B KOWTo Bede cme Omim. Ho
TOBa O3HaYaBa, 9e B JIbprKaBaTa UMa IIUKbJ, KOETO ITOKa3axMe, de e He-
Bb3MOKHO. [loydeHoTo mnpormBOopedne ce IbJIKHK Ha JOIMYCKAHEeTO, |e
OT BCEKHM I'paJl M3JIM3aT MoHe JBa mbTd. CiemgoBaresHo uMa rpajg A or
KOWTO M3JIN3a CaMO €JINH ITbT.

Jla pasriemame abprKaBaTa CIell IpeMaxBaHe Ha rpaj A u mbTs, u3-
smsari ot Hero. Tbit KaTo rpajx A He MOXKe J1a Oblie MEXKIMHEH T'PaJl 3a
I'bT MEXKIY JBa I'paja, TO B HOBaTa IbpPrKaBa OT BCEKH I'PA/IL IIIe MOXKe J1a
ce CTUTHE JI0 BCEKHU JPYT 110 eIUHCTBeH HadnH. KaTo moBTopuM ropHmure
pa3CchKACHHS, e HaMepuM I'paj B, oT KONTO M3/M3a caMO €IWH IIbT.
[IpemaxBame B u mbTd maausari oT Hero. To3m mporec MoxKe ja IIpo-
JI'bJIZKI JIO MOMEHTa, B KOWTO B I'bpzKaBaTa IIe OCTaHe caMO eIUH I'Pajl U’
HUKaKBHU IIbTHUIllia. Becekn oT ocranaante n — 1 rpajia uMa I'bT, CBbp3aH
¢ Hero u ToBa ca Bcuuku rbruiia. CreaoBaTeHo TeXHUAT Opoit e n — 1.
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Bamauya 7. Ako B eaHa JbprKaBa OT BCEKH I'paJl MOXKE Ja Ce CTUTHE J0
BCEKH JIPYT, KATO IIPUA TOBa OT BCEKU I'PaJ U3JIM3aT UeTeH OPOoil I'bTHUIIA,
TO CBIINECTBYBa 3aTBOPEH MapIIPyT, KONTO MUHABa 10 BCEKU II'bT TOYHO
BEIHDbIK.

Pewenue. Jla 3amouneM HaImeTo MIbTENIECTBHE OT MPOU3BOJIEH rpaj A.
Koraro npemunaBame 1o JajieH II'bT, MHUCJICHO Ie I'O MapKupame. Yc-
JIOBUETO 3a YETHOCT Ha Oposd Ha IIbTHINATa OT BCEKU I'DaJi MOKa3Ba, |e
KOraTo IIoIaJHeM B Ipaj, pasjindeHd oT A, BUHAIW MOKEM Ja 'O Hallyc-
HEM 110 HeMapKupaH IbT. [Ipr ToBa OposiT Ha HeMapKHUpaHUTE II'bTUIIA
OT TO3W Tpaji Ie OCTaHe YeTeH (Thil KATo CMe MApKUPAJIHN JiBa IIbTd —
TO3H, 10 KOHTO CMe BJIE3JIM U TO3H, 0 KOWTO CMe HAIyCHAJTH IPaja).
CiteoBaTETHO HAIIETO IIHTEIIECTBHE MOKE Jla 3aBbPIINN caMo B A, KaTo
IIpU TOBa, BCHYKHU IIbTHina oT A 1me 6baar mapkupanu. [lo To3u HaunH
[IOCTPOMXME 3aTBOPEH MapIIpyT, 3al0YBalll U 3aBbPIIBAII B I'paj A.

OT BcuuKM TaKUBa MapIIPyTH Ja u3dbepeM Hail-abiarus. Jla momycuem,
4Je TOi He ChbbprKa BCUYKM II'bTUa. Jla n3rpueM BCUYKHUTE IIHTUIA HA
To3u MapmpyT. Jla 3abeeKuM, 4e oT BCEKHU I'paJi OTHOBO U3JIM3aT YETEH
6poit mbruia (Bb3MOKHO Hysa). ToBa 03Ha4YaBa, e ChINECTBYBa T'pajl
B, mocereH Ipu HaIIETO II'bTEHIECTBHE, OT KONTO U3IU3aT deTeH Opoit
mbTUia. T'pbreame or B, KaTo ce JBUKUM 10 HEU3TPUTHU ITbTUIIA JIOKaA-
To cruraeM oTHOBO B B. Cera MoXKeM Jia HAIPABUM TO-Tb/IbI’ MaPIIPYT,
3arrogBaI n 3apbpisail B rpajg A. Tpbreame ot A u ce IBUAKIM 10 JT0C-
TUTraHe Ha B, cie/l KoeTo ce JBUKUM 110 BTOPHUS MapIIPyT JIO JIOCTUTAHE
no B. Chen ToBa mpoib/KaBaMe 10 II'bpBOHadasHus MapripyT. Tosa
ITPOTUBOPEYNE TTOKa3Ba, Ue HAN-IHJITU 3aTBOPEH MAPIIPYT, 3aII0YBAII U
3aBbpIIBAIL B A, Ile CbIbprKa BCUYKHU IIHLTHIIA.

3amaua 8. B eana abp:KkaBa nma 6 rpajia, HAKOM OT KOUTO Ca CBbP3aHU
¢ wrruia. Typucr npedbpons u3ImsamuTe MbTUIA OT BCEKN I'Pal, KaTO
HaIpaBUJI €JIHa TPeIiKa U mojaydmt o, 5, 3, 3, 1, 1. [la ce onpemenn 1o
KOJIKO II'bTs U3/IM3aT OT BCEKU TI'PaI.

Pewenue. Jla 3abenexxkum, de ako UMa I'paj ¢ b II'bTsd, TOW € CBbpP3aH
C BCUYKHU OCTaHAJIM I'pajioBe. ToBa Oo3Ha4YaBa, Ue akKO MMaMe JiBa I'pajia
€ MO 5 WbTHA, TO OT BCEKH OT OCTAHAJMTE T'PAJIOBE IIMe M3JIM3AT MOHE IO
nBa wbTst. CrteI0BaTeTHO aKo JIBeTe MeTHUIN Ca ITPABIIHO MPEeOPOEHH, OT
BCEKH TI'paJi TpsAOBa Ja M3/IMU3aT IOHE 1O JiBa I'bTd. Ho Kbiero u jia e
JomycHaTaTa Tperika HaMa Kak J1a MOJYIUM BCUYKH I'PaJIoBe C TOHE TIO0
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nBa b, CremoBaTesino rpemikata TpgOBa jia e mpu npedposBane Ha
exanata ot jBere nerurnu. Cjie/l n3TpUBaHe Ha €IUHUS I'PAJL C MET IbTs
(TO3M, KOWTO € BSIPHO MPEeOPOEH) U Ha IIbTUINATA, U3JIU3AIIN OT HETo, IIe
MIOJTy 9UM TIET Tpajia cboTBeTHO ¢ rbrumma 4, 2, 2, 0, 0. IIpu ToBa rpemkara
e pu rpaja ¢ 4 wbTd. 3uaeM, 9e 6poAT Ha rpajoBeTe, OT KOUTO U3JIU3AT
HedeTeH Opoii rbTHUIA, € YeTeH. ToBa 03HavYaBa, 1e I'PEITHO IPeOpPOeHOTO
qucyio 4 moxe ja O6be 3ameneno camo ¢ 0 win 2. Samsanara ¢ 0 obate He e
BB3MOXKHA, 3aII0TO MEXK/TY JIBa I'paJjia MOYKe J1a UMa Hali-MHOTO €JIUH ITbT.
CitesroBaTesiHo ancjioto 4 TpsabBa Ja Objie 3aMEHEHO ¢ 2 U MOJIydaBaMe
TPHU I'Pajia ¢ IO /IBA II'bTd, KOETO € Bb3MOXKHO, aKO BCEKH JIBa OT TAX Ca
CBbP3aHU IOMEXKTY CH.

CremoBaTeIHO HCTUHCKOTO pasmpeiesnenue e 5, 3, 3, 3, 1, 1.

Bagaga 9. BwbB Bceku rpad mma jBa Bbpxa ¢ paBHu crenenu. (Bos
BCsIKa I'PyTia OT XOpa hMa J[BaMa, KOUTO UMaT paBeH Gpoii mosHaTu. )

Pewenue. Heka rpadbT numa n Bbpxa. Tbil KATO BCEKM BPbX MOXKE 14 €
CBbP3aH ¢ Haii-MHOrO N — 1 Bbpxa (¢ BCHYKH OCTaHAJN), TO CTEIEHTa Ha
BCEKHN BPBX € Is110 gucyio ot 0 10 n — 1 BrIounTeHo. ToBa ca TOYHO
n Bb3MOkHOCTH. [loHEXKE MMame N Bbpxa, aKo JOIyCHEM, de HAMa JIBa
BbpXa C PaBHU CTEIEHH, TPAOBa J1a UMaMe eIuH BPpbX oT creneH 0, eauH
BPBbX OT CcTered 1, 1 T. H. eIl BpbX oT crered n— 1. [a o3HaYNM BLpPXbT
ot crenen 0 ¢ A, a To3u or crerned n — 1 ¢ B. Tbit kKaro crenenta Ha A
e 0, To A He e cBBp3aH C JPYT BPbX, B 9aCTHOCT He € cBbpas3n ¢ B. Ot
JIipyra cTpaHa crenenTa Ha B e n — 1, KoeTo o3HadaBa, 4e B e cBbp3an
C BCUYKHU OCTaHa/M BbPXOBe, B dacTHOCT € cBbp3aH ¢ A. Ilomyunxme
[IPOTUBOPEYHE, KOETO Ce JIbJIKHK Ha JOIyCKAHEeTO, e HeAMA JIBa BbpXa C
pasuu crenenn. CjegoBaTe/IHO TAKIBa BbPXOBE ChIIECTBYBAT.

Bamaua 10. ajnena e rpyna ot n 4oeka. 3BectHO €, ye HsMa TpuMa,
BCEKH JIBaMa OT KOUTO ce mo3Hapar. Jla ce ompemesn Hail-MHOIO KOJIKO
[TO3HATU MOXKE J[a UMa B Ta3W rpylia.

Pewenue. OTHOBO 12 pasriemame rpad, BbpPXoBeTe Ha KOHUTO ca WIeHO-
BeTe Ha I'pylara, KaTo JBa BbpXa ca CBbP3aHu ¢ pedpo, aKo ChOTBETHUTE
XOpa ce MO3HaBaT. YCJIOBUETO JIa HsIMa TPUMa, BCEKHU JIBaMa OT KOUTO Ce
[MO3HABAT O3HAYaBa, 9e B rpada HIMa TPUbI'bJIHUK. Vckame 1a HaMepum
MaKCHMAaJIHUsI Bb3MOKeH Opoii pebpa B To3u rpad. [IbpBo 1e Hamepum
oIleHKa 3a Oposi Ha pebpaTa B TO3U rpad M CJAeJ TOBa Ie HOKayKeM, Ue
nMa rpadu, 3a KOUTO Ta3u OIEHKA Ce JOCTUra.
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a o3nauum Bbpxa ¢ Hail-rosisiMa creried ¢ A 1 HeKa HeroBaTa CTereH
e t. smex iy BbpxoBere, cBbp3anu ¢ A Hsama pebpa, moHexke B rpada
HsMa TPpUBIbJIHUK. OT BCEKHM OT BHPXOBETE, KOUTO HE Ca CBbLP3aHU C
A, m3nmmuzar Haii-muoro 1o t pebpa. Tesm BbpxoBe ca Touno n — t — 1.
CuresroBaTesiHo pebpata ca Hali-MHOTO

t4+(n—t—1).t=(n—1t).

Hepagencreoto (z +y)? > 4y ciej jecHn nmpeobpa3yBaHus cTaBa eKBH-
BajlenTHO Ha (z — y)? > 0 M cjleoBaTe/IHO € BAPHO 3a MPOU3BOJHU T 1
y. llpu x =n —t u y =t nonyuaBame

n2

Z > (n_t)t7

2
n
KOeTo O3HadaBa, ue B Irpada nma He MoBede OT 7 pebpa. Ilonexke 6Gpogar

Ha pe6paTa € IAJI0O 9UCJIO, OTTYK 3aKJ/IlodaBaMe, Y€ TeXHHA 6pOI7I € He
IIO-TOJIAM OT Z (C [I‘] O3HadYaBaMe IsdJaTa 49aCT Ha 4YHUCJI0TO I, T.€.

HA-rOJISIMOTO TS0 YHCJI0, He HAJIMUHABAIIO ).
OcraBa 3a BCIKO N Jia TOCOYUM IIpuMep Ha rpad ¢ n Bbpxa, 3a KOHTo
2
n
pebpata ca TOIHO T U HAMA TPUbBI'bJIHUK.
[Ipu werno n = 2k pasznensgme BLPXOBETE HA JBE I'PYIN OT 10 k BbpXa
I CBbp3BaMe BCEKM BPDbX OT €JHaTa I'Pylla ¢ BCEKU BPDHX OT Jpyrara.
2

n
[osyuaBame Touno k? = ” pebpa.

Koraro n = 2k + 1 e neuerno, pazjeisMe BLPXOBETE Ha JIBE TPYIIH,
cboTBeTHO ¢ k 1 k + 1 Bbpxa. OTHOBO cBbp3BaMe BCEKH BPDHX OT €IHATA

rpymia ¢ Bceku Bpbx oT apyrara. [lomyaasame k(k+ 1) pebpa. Ocrasa na
2

n
oTOeJIEXKNM, Ye 7= k(k +1). C ToBa 3amauara e perieHa.

Bamaya 11. B pasamnara ca majenn 6 TOYKH, HUKOU TPH OT KOUTO
HE JIeKaT Ha €Ha MpaBa U MeEXKJy OTCEYKNTE C Kpaulla B TE3W TOUYKN
HsIMa OTCEYKH C PaBHU JbJKUHU. [la ce Jlokaxke, 4e mMa oTcedkKa, KOATO
€ Hal-roJigMa B HAKOW TPUBI'bBJHUK W B CBINOTO BPEME € Hall-MaJKa B
JApPYTr TPABI'bJIHUK.

35



Pewenue. Hait-manpest 1a OIiBeTUM BCUYIKH OTCEYKN B YepBeHo. Celr To-
Ba 3a BCEKU TPUbI'bJIHUK Jla OIBETUM Hafl-MaJjKaTa My CTpaHa B 3€JI€HO.
Tbit KaTo HeAMaMe PaBHU PA3CTOAHUS, BbB BCEKH TPUHI'bJIHIK UMa Haii-
maJjika crpana. [lle mogyaum rpad ¢ 6 Bbpxa, auiiTo pedpa ca onBeTeHu B
JIBa, 1IBATa. 3HAEM, Y€ B TaK'bB I'pad nMa eIHOIBeTeH TPUbIbIHUK. [Ipn
TOBa, Thil KaTo Hail-MajKaTa CTpaHa Ha BCEKM TPULI'bJIHUK € 3eJleHa,
TO HsIMa YepBEH TPUbI'bJIHUK. CJIe0BaATE/THO TO3U TPUBIBJIHUK € 3€/IEH.
Herosara maii-ronsMa crpana e Hail-MaJIKa B HAKOM JIpDYT TPUBI'bJIHUK
(zamoro e 3esena). C ToBa 3ajadara e perieHa

JIBe or Hail-BasKHUTE CBOMCTBA 3a €InH rpad ca JaJn OT BCEKU BPbX
MOXKe Jla ce CTUI'HE J0 BCEeKU JIPYT, MHHABAWKH 110 pebpara My W Jajd B
rpacda nma mukba. Eaun rpad G ce Hapuda CBbP3aH, KOTaTO MEXKIY
BCEKHM JiBa Bbpxa Ha (G uMa IIrbT, MEHaABAIIL 110 pedbpara Ha G. ['pad G ce
HapwIa JbPBO, ako G € CBbp3aH U B HETO HIMAa ITUKJIN.

Bagaua 12. Jla ce mokaxe, 9e B 1bpBo G ¢ n Bbpxa uMa n — 1 pebpa.

Pewenue. e qokakem TBBPJICHHETO C HHYKIUS 110 OpOst HA BbPXOBETE
Ha G.

1. 3a rpad ¢ enuH BpbX TBBLPIACHUETO € BSIPHO, 3aII0TO TaKbB rpad
HsiMa pebpa.

2. [la momycHeMm, 9e TBBPJIEHUETO € BAPHO 3a JIbPBO C N BbpPXa.

3. Jla pasrinemgame 1bpBo G ¢ n+ 1 Bbpxa. Ot mponsBojier BpbX Ha G
Jla 3aIll09HEM J1a ce JBIKUM 110 pebpata Mmy. Twit kKaro G e IbpBO, TO B
Hero HsMa UK. ToBa o3Ha4YaBa, 4e [IPU TOBA JIBUXKEHUE HUKOIa HMA,
Jla ce BbpHEM BbB BPbX, B KOiTO Bedye cme Oman. Thit Karo pebpara ca
KpaeH Opoii, Ie mona HeM BbB BPbX, OT KOHTO JBUKEHUETO HE MOXKE J1a
Ipoab/iKU. ToBa O3HaUYaBa, Y€ OT TO3U BPbX M3JIU3a CAMO €JIHO Pedpo.
Cites1 m3TpuBaHe Ha TO3U BPbX U PEOPOTO, U3TM3AII0 OT HETO e ITOJTY UM
JI'bPBO C N1 BbPXa U eIHO pedpo mo-Mayko. OT MHIYKIIMOHHOTO JOIIYCKAHE
3HAEM, Y€ TakoBa JIbpBo uMa n— 1 pebpa. CienoBarento G uma n pedbpa.

Bapgaua 13. Jla ce mokaxke, 1ue rpad G ¢ n Bbpxa € JbpPBO TOraBa u
caMo Torasa, korato B (G HgMa nuK/In u pebpara ca n — 1.

Pewenue. Heka G e nbpBo ¢ n Bbpxa. OT geduHnmmsaTa 3a IbPBO CIe/I-
Ba, ye B (G HAMa IUKJ/U, a CIOpeJ mpeaummHaTa 3agada G nma n — 1
pebpa. Obparno, ja jomycaeM, de B G HIMa UK/ U pedbpara ca n — 1.
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TpsoBa ma mokaxkem, e G e cbp3an. Jla momychnem, ge G He e CBbp-
zan u Heka (G, Go, ..., G ca cBbp3aHuTe My KOMIIOHEHTH CHOTBETHO C
n1,MNo,...,N; Bbpxa. BbB BCsgKa OT Te3U CBbP3aHU KOMIIOHEHTU HMA,
IIUKJIA ¥ CJIeIOBATEIHO T € 1bpBo. ToBa o3HavaBa, e pebpara B rpada
ca

m—1D+Mne—1)+-+(mp—1)=n—k.

CnenoBarenno k = 1, T. e. uMa caMo eJiHa CBbp3aHa KOMIIOHEHTa. 10Ba
o3HauaBa, 1e G e cBbp3aH.

Bapgaua 14. Jla ce nokaxke, 1ue rpad G ¢ n Bbpxa € JbpPBO TOraBa H
camo Torasa, korato (G e cBbp3aH u pebpara ca n — 1.

Pewenue. Axko G e abpBO, TOi e cBbp3aH n pebpata My ca n — 1.

Obparno, ma jgomycHeMm, de (G e cBbp3aH m uMa n — 1 pebpa. Ako
B G WMa UKD/ U3TPUBaMe MPOM3BOJHO peOpPO OT HEro W IoJIydaBaMe
cBbp3al rpad ¢ egHo pebpo mo-mMaiko. I[IpoxbirkaBaiku 10 TO3M HAYKMH
I1e TOJIy9UM CBbp3aH rpad ¢ n Bbpxa 0e3 nuk/u, T. €. 1bpBo. Ho Torasa
pebpara ca n — 1, Koero O3Ha4aBa, 4e He € U3TPUTO HUTO eIHO Pebpo.
CnemoBarenro B G HsaMa 1uk/d, T. €. G € JIbPBO.

Bagaua 15. Jla ce mokaxke, ge rpad G ¢ n Bbpxa € JbPBO TOTaBa M
caMo ToraBa, Korato B G HIMa IUK/IK U JOOABSHETO Ha HOBO pebpo BOIU
JIO TIOSIBSIBaHE Ha ITUK'bJI.

Pewenue. da nomycuem, ge G e mbpso. o nedunuius ToBa o3HavdaBa, de
B G HaMa nukin. [la nobasum HOBO pebpo v;v;. Tbit Karo G e cBbp3aH,
To B (G CbIIECTBYBa II'bT OT v; JI0 v;. To3u IbT, 3ae1HO ¢ 106aBEHOTO
pebpo 00pa3yBaT ThbPCEHUS UK.

ObparHo, Heka B G HAMa MUK U JT00aBSIHETO Ha HOBO pedOPO BOJM
JI0 TosIBsiBaHe Ha MUKDbJI. TpsioBa ma mokaxkem, 1e G e 1bpBo, T. €. G e
cebp3an rpad 6e3 mukim. Heka vy m vy ca JiBa MpOM3BOJIHE Bbpxa Ha
G. e mokazkem, 4e MeXKJy TIX UMa II'bT. AKO MEXKIy TsX MMa pedpo,
TBBPAEHUETO € BAPHO. AKO MexKy TaX HsAMa pebpo, ja modaBuM pedpo
v;vj. CBITIACHO JIOIYCKAaHEeTO IIe ce HOABH IUKDLJ. ToBa o3HavaBa, Ue B
rpada G mMa rbT MeXK Iy JBaTa Bbpxa. CjegoBaTeHo MeXK 1y BCEKHU JIBa
Bbpxa uMa IbT, T. €. G e cBbp3aH. 1'bil KaTo B HEro HsMa IUKJIN CJIE/IBA,
ye G € IbPBO, KOETO TPAOBAIIE 12 JOKAYKEM.
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Bagaua 16. Jla ce mokake, ge rpad G ¢ n Bbpxa € JbPBO TOTaBa M
caMo Torapa, KOraro BCEeKU JiBa Bbpxa oT (G ca CBbp3aHU C €IUHCTBEH
II'bT.

Pewenue. Ako G e 1bpBO, TO BCEKM JiBa Bbpxa ca CBbp3aHd. AKO J0-
IIyCHEM, Y€ HJKOM JIBa BbpXa Ca CBbP3aHU C JBa PA3JIUYHU II'bTs, IIe
[IOJIYYUM IUK'BJI, KOeTo € nporuopedne. CreaoBaTe/IHO BCEKU B II'bTs
ca cebp3anu ¢ eaumHcTBeH bT. OOpaTHO, HEKa MEXKJy BCEKH IBa Bbp-
Xa WMa eJMHCTBEH II'bT. 10Ba O3HadaBa, de rpadbT e CBbp3aH U HAMA
UAKJIA, T. €. TOA € JIbPBO.

Bagaua 17. [la ce mokaxe, ge rpad G ¢ n Bbpxa € JbPBO TOTaBa U CaMO
ToraBa, Korato (G € cBbp3aH, HO IIpecTaBa jia ObJie TAK'bB CJIe]] N3TPUBAHE
Ha IIPOU3BOJIHO Pebpo.

Pewenue. Ot mpenumaaTa 3aj1a9a caeaBa, de MeKIy BCEKHU JBa BbpXa
UMa eJINHCTBeH IbT. VI3TpuBaHeTO Ha MPOU3BOIHO PebpO Ie MpakbCHE
[IOHE €JINH II'bT U CAeI0BaTe/HO IpadbT HAMA Ja ObIe CBbpP3aH.

3apaua 18. 3a rpad G ciaennute CBOMCTBA ca €KBUBAJICHTHU:

1. G e 1bpBO, T.e. cBBbp3an rpad 6e3 UK.

2. B G nama mukau u G uma n — 1 pebpa.

3. G e cebp3an u G uma n — 1 pebpa.

4. B G ngma nukjiu u n100aBIHETO Ha ITPOU3BOJHO PeOPO BOJM JI0
MOSIBSIBAHE HA, UK 'DJIL.

5. Becekn nBa Bbpxa or (G ca ¢CBbp3aHU C €UHCTBEH II'BT.

6. G e cebp3aH, HO TIpecTaBa Jia ObJe TaKbB CJIe]l M3TPUBAHE Ha IIPO-
U3BOJTHO Pebpo.
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OUT'YPU C PABHU JINIIA

OcuosHoO cBoiicTBo 1. Jlunero va Tpubrbinuka ABC He ce npomens,
aKo mpemectnM Bpbxa C' 10 TIpaBa, ycropeaHa Ha cTpaHata AB.

IS C 01 OQ

Ha geprexka mpaBarta c e ycriopegaa Ha AB n
Sapc = Sapc, = Saso,-

A B

Zoxazamencmeo. Ilpu npemectBanero nHa C' 1Mo mpaBa, YCIHOpeIHA Ha
crpanara AB, pascrosauero or C' 1o AB ce 3amasBa, CjIeI0BaTe/IHO
qunero Ha AABC me ce nmpoMmens. VMHade KazaHo, Ha 4deprexka TPUb-
rosaunure ABC, ABC,, ABC5 umar obma crpana AB, a BUCOYMHUTE
or C, Cy, Cy kbM AB ca paBuu; ToraBa Sapc = Sapc, = SABC,-

Caenctue 1. 3a npousposina Touka F ot crpanara C'D Ha yCriope HIK
ABCD nunero vHa Tpubrbianuka ABE e paBHO Ha ITOJIOBUHATA OT JIUTIETO
Ha YCIIOPEJHUKA.

D E C

A B

Jloxazamenacmeo. Criopes; cBoiicTBo 1. jurero Ha Tpubrbinuka ABE ne
ce TIPOMEHsI, aKO TpeMecTHM Todka F ycrmopenno Ha crpaHata AB 10
touka C. Taka mosryuaBane

1
Sape = Sapc = §SABCD-

Mozxke na pascbxkiaaBame u 1o Apyr Hadud. Jla orbenexum TodIKaTa
F' na crpanara AB Ttaka, ue E'F na e ycunopeana na AD.

D FE C
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Taka majeHUAT yCIOPEIHUK ce pas3jelist Ha aBa ycrnopeanaunka AFED un
FBCE. Jlunero na ANABFE e ¢bcTaBeHO OT IIOJIOBUHATA OT JIMIETO Ha
AF ED un nonosunara ot junero Ha F'BC'E, cienoBaTe/Ho € IoJIOBUHATA,
ot Jinero ABCD. 3anucsame

1 1

Sape = Sare + Srpe = §SAFED + §SFBCE = §SABCD-

dcro e, we 3a cbopa Ha Junara Ha ABaTa Oean TpubIbiHnka ADE n
BCFE ocraa c¢bino nosoBuHara ot junero na ABCD, T.e.

Sape + Spce = §SABCD-

Caencteue 2. B tpanery ABCD (AB||CD) c npecedna TouKa Ha JHa-
ronajure O jgunara Ha Tpubrbaauinure AOD u BOC ca paBHH.

D C

@)

A B

Loxazameacmso. a pasrimemame tpubrbiannka ABC. Ot cBoiictBo 1.
crenpa, de juiero Ha ABC He ce mpomeHs, ako mpemecTuM Bbpxa C'
ycriopeiHo Ha crpanata AB no D, T.e.

Sapc = Sapp.

Ho pasnommmnesure tpubrbiaauim ABC n ABD ce npumnokpusar u
obmara nMm gact e AABO. Karo npencrasum ymnara na ABC' u ABD
KaTo cOOp, OT FOPHOTO PABEHCTBO IIOJIyYaBaMe

Sapo + Spoc = Sapo + Saop = Spoc = Saop;

KO€ETO TpH6BaU_I€ Jda ce JOKazKe.
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Bagaua 1. Jlazen e ycropegank ABC' D u mpon3Bo/Ha BbTPEITHA 38 He-
ro touka F. Ilpes roukara FE ca mnocrpoenu mupasure F.J||AB
(F € AD, J € BC) u GH||AD (G € AB, H € CD). [a ce noka-
JKe, 4Je JIMIETO Ha TpubIbjHuKa AJH e paBHO Ha MOJypas3/uKaTa Ha
qmunata Ha ycnopeaauiure ABCD n AGEF.

(World Scientific, 2016)

Pewenue. Ilpencrapsame jymnero na AJH karo cOop OT JuIaTa Ha ChC-
rapsmure ro rpublbanauiy AJE, EJH v AEH. llpuiarame cBoiictso 1
u npeMectBamMe Bbpxa A Ha Tpubrbaauka AJE B Touka G, a Bbpxa A
Ha Tpubrbiananka AEH — B Touka F.

D H C D H C
A G B A G B
Sasg = Sase+ Spsu+ Sapn =

= Scse+ Spsu + Sren =

1 1 1
= -5 -S -5 =
7 GBJE+2 EJCH+2 FEHD

= §(SGBJE + Sgjcn + SreHD) =

1

= §(SABCD — SAcEF)-
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Bamaua 2. Ha crpanure AB u AD na npaBobrbiannka ABC D ca n3bpa-
HU Ipou3BoJIHE Toukd E u F. B onBerennTe 4acTu ca 3alllCaHN JIUIATA,
nM. Kosiko e z7

(Aporcernmuna, 2006 1.)

D C

35

A E B

Pewenue. e n3nomssame cirencreue 1. Mmame

1

Sper = §SABCD
1 —> Spcr = SapE + SpeE-

Sape + Spce = §SABCD
Hpe,ZLCTaBHMe JINIIaTa B HoﬂyquOTO paBeHCTBO KaToO C60p

SFIH +x + SBCG = (35 —|—4+ SFIH) + (9 + SBCG)

1 HaMupaMme
r=35+4+9=148.
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3apgaua 3. Ha deprexa mpaBObIbJIHUII- M

e ABCD u KLMN ce npecnyar Taka, de D C

orceurata X1 e ycriopenna na AD, a orced- Z
>L

kara Y Z e ycnopenna Ha K L. /Ta ce mokaxe,
ve ABC'D u KLMN umar paBHE JIATIA.

(Konxype na cnucanue Keanm, 6 - 8 kiac)
Pewenue. Pazrinexxmame 4UeTupUbIbJIHIKA Y (
XZTY. Toit e cbcTaBeH OT TPUBI'LIHUIUTE A
XYT u XZT. Ot cpoiictBo 1. umame

1

SXYT = §SAXTD 1

1

SXZT = §SXBCT

1
— Sxzry = §(SAXTD + Sxper) = §SABCD-

Ot apyra crpana, 9eTupubI'bJIHUKBT X ZTY e chCcTaBeH OT TPUbI'bJIHU-
mure XY Z u Y ZT n or cBoiicTtBo 1. morydaBame

1
SXYZ = §SKLZY 1 1

1 - SXZTY = §(SKLZY + SMNYZ) = §SKLMN-
SYZT = §SMNYZ

Twit karo ymrero Ha Becekn oT npaBobIrbianauimure ABC'D u KLMN e 2
II'BTH HO-TOJIAMO OT JinieTo Ha X Z1'Y, To jBaTa IpaBObI'bJIHUKA UMAT

PpaBHHU JIALA.
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Bapgaua 4. B tpubrbiannka ABC e u3bpana nmpousBoJiHa ToUka P 1 pes
Hesl ca IOCTPOEHHU IIPaBH, YCIOPEIHU Ha CTPAHUTE Ha TPUbI'bJIHUKA —

XY||AB, ZT||AC u QR||BC. Ja ce nokaxe, [e
Sxrz = STYQ-

(Konkype na cnucanue Keanm, 6 - 8 Kiac)

Pewenue. Tpubrbiaaukbr X RZ e cbetaBeH orT TpubIbinuiure X PR,
RPZ n ZPX. Ot cBoiictBo 1. nosryuaBame

Sxpr = Sxpr (nonexe X P||TR)
Srpz = Srpy (nonexe RP||Y Z) = Sxnrz = Sxpr+Srpy+Szprg-
Szpx = Szpg (nonexke ZP||XQ)

[To chmusa HaumH pa3cbKaaBaMme 3a Tpubrbianuka 1Y (). Toit e cbe-

TaBeH OoT Tpubrbaaunure 1T PY, Y PQ n QPT. 3a Tax or cBoiictBo 1.
[oJTy YaBaMe

STPY = SRPY (HOHe}Ke PYHTR)
Sypq = Szpq (momexe PQ||YZ) » = Sryq = Srpy +Szpq+Sxpr-
SQPT = SXPT (HOHe}Ke PT||XQ)

[Honyuuxme, ve Tpubrbaaunure X RZ u TY () umar egHO U CbIIO
Jiine, paBHo Ha cbopa ot JyinnaTta Ha Tpubrbianuiure RPY , ZPQ u X PT

(koeTo e mosoBHHATA OT cOOpa Ha Jmiarta Ha ycnopeanuiure BRPY
CZPQu ATPX).
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OcHoBHO cBoiicTBO 2. /lnaronaure Ha 1e-

tupuwbrbiaanKa ABC' D ce npecudar B TOUKa- ¢
ta O. Torasa M 5
O
t
A

Saop - Scop = Saop - Spoc-

Bsapuo sn e ToBa paBenctso, ako O e mpons-
BOJIHA TOYKa OT JIMaroHaJia Ha YeTUPUbIb-

auka’?
Hoxaszamenacmeo. Ja o3nadnm ¢ t BucounmHaTa 1Ipe3 Bbpxa A B TPUBI'bJI-

nuka ABD, a ¢ h — Bucounnara npe3 Bbpxa C' B Tpubrbinuka C'BD.
Nmanme

1 1

SAOB == §BOt SAOD = iDOt
Scop = %DO.h Spoc = %BO.h
- @@= 1 - -
SAOB 'SCOD = ZBODOht: SAOD'SBOC’-

CbIIOTO J0Ka3aTeJICTBO € B cuiia u Korato () € IpOn3BOJIHA TOYKa OT
muaronana BD (u mogo6uo, ako O e npousBosiHa Touka ot AC).

D C

Bagaua 5. Hajen e npaBobrbiaauk ABCD.
Ha crpanara AB e u3bpana Touka P, a () e 0
npeceunara Touka Ha PC'u BD. Ako jurero

na AAPD e 16, a jiuniero na APBQ e 9, na- 16
MEpETE JITIETO Ta JIA/ICHIA PABOBIBIMHK.

P B

Pewenue. Ot cnencrsue 2. 3a tpamena PBCD umame
Sppg = Spcg = .
Ot cirencrBue 1. nmomyuasame
1
Sppc = §SABCD = Sapp + Sppc = Spcq + T =16+9 +z,

T.e. Speg = 25. Ot cBoiicTBO 2. B ueTupubrbiaauka PBCD mvame
SPBQ-SPCD = SPDQ.SPCB — 9.25 = Iz,

orkbiero = 15. CaemoBarento Sapop = 2(25 + 15) = 80.
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OcHoBHO cBoiicTBO 3. B Tpubrb/HUK
ABC Toukara M e cpena na crpanara AB.
Memunanara C'M pazgens ABC Ha TpUbIbJI-
HUIM C paBHU Juma, T.e. Sayc = Spuc.

Joxaszameacmeo. Heka AM = BM =au h
e BucodnHaTta 1pe3 Bbpxa C' B TPUbIbIHAKA

ABC. Torasa

1 1

SAMC = §AMh = —a.h
1 1 = Samc = Spmc-
SBMC = —-BM.h = —-a.h
2 2
C
CaencrBue 1. 3a npoumspoJiHa ToYKa P or
veananata C'M wa tpuwbrbiaauka ABC e
BSIPHO PaBEHCTBOTO Saopc = Sppc. P
Loxazameacmeo. OT OCHOBHO CBOHCTBO 3.
nMaMe
A M B
CM e vmemnana B ANABC — Samvc = Seuc
PM e vmennana 8 ANABP — Samvp = Seup

NsBaxkame mowaieHHo u mnojaydaBame Sapc = Sgpo.

[To momoben HavuuH pasriexjaar ciaydante, koraro P e na npasata C'M,
HO u3BbH orceukara C'M.

CrnencrBue 2. Axo toukute K, L u M ca cpeaure Ha crpannte AB,

BC un CD na getupubrbiaanka ABCD, 10 Sakcm = Sarom = §SABCD.
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Jlokasameacmso. a) la mocrpoum muaronana AC. OT 0CHOBHO CBOWCTBO
3. mMame

1

AM e memnana B AADC —> Sacv = Sapm = §SACD
1

CK e memnana B NAABC — Sakc = Sprc = 55,430

Chbupame 1o4IeHHO U nojydaBaMe Sagcoy = Sapm + Spre = §SABCD.

6) Ilo cbmus naunn ot paseHcTrBata Sacy = Sapy ¥ Sacr = SaBL

1
nostygaBame Saron = §SABCD-

Bagaya 6. B tpanena ABCD rtoukara M e cpena na 6eaporo BC.
Hokazxkere, de jurero vHa ADM e paBHO Ha IOJIOBUHATA OT JIMIIETO HA

rpaneria ABCD.

D C

Pewenue. HI/IHGTO Ha TPU'BbI'bJIHUKAQ ABC ce Pa3IIoJIOBsABa OT MEAraHaTa

My AM, T.e.
1
Sapym = §SABC-

Memuanara DM pasnosnosssa juiero na ABDC, T.e.
1
Spem = §SBDC-

Karo cnbepem jBere paBeHcTBa M B3eMeM HpeaBui, de Sipc = Sapp
(cBoiicTBO 1), moyvyaBame
1 1
Sapm + Spem = §(SABC + Sppc) = §(SABD + Sppc) = §SABCD

1
CJIEIOBATEIIHO SApy = §SABCD.
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Bagauya 7. [agen e tpubrbianuk ABC u
roukata M e cpera na crpanata AB. Ha
crpanara BC' e n30paHa MpPOM3BOJIHA TOTKA
K. Tlpes Bwpxa C' e mocTpoena mpasa, yCIio-
penna va K M, Kosito ipecuda AB B ToYKaTa
L. JTa ce nokaxe, 1e npasata K L pa3smnosio-
BsiBa, JinIeTo Ha Tpubrbiaanka ABC| T.e.

1 A L M B
Sarkc = SLBr = §SABC-

Pewenue. B AABC orceukara C'M e meauana, CaeJ0BaTe/IHO

1
Sacm = §SABC-

Twit kato CL||K M, or crexctsue 2 Ha cBoiicTBO 1 nmame

Scorx = Smro-

Karo usnonssame IIOJIy9Y€eHUTe paBE€HCTBa, II0JIydaBaMe

1
§SABC = SACM = SACM + SCOK - SMLO = SALKC-

Samaua 8. HameHn e YeTupPUbI'bJIHUK
ABCD. Toukure M u N na crpanata AB C
ca takuBa, u¢ AM = MN = NB, a tou- Q P
kure P u () #va crpanara C'D ca Takusa, e
CP = PQ = @QD. Ja ce nokaxe, 4e JIUIETO
na AMCP e pasno Ha juriero na M N PQ).

Pewenue. Ot cinencrBue 2. Ha CBOHCTBO 3. 3a
gernpubrbianKa ANC(Q) cinensa, e

)
3:.';‘.

4

%
0‘0
X2

X
XS

&
‘A

5
&
<
Q
0

KA/
35S
0%,

2R

&

K/

2

3558
7

XD

78,

1
Sunpg = §SANCQ = Samcrp.

Jlecno moxke ma ce nokaxke, ve AMCP u M N P() umar jiatie, paBHO
1
Ha gS ABCD-
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Bamaua 9. [azen e rpubrbaank ABC ¢

mutie b4 u BbHIIHA 3a Hero Touka X (BHK

gyeprexka). Toukure M, N u P ca cpenn cb-

orBerHO Ha crpannte AB, BC' u C'A. Jlunara p

na TpubrbiaaumuTe APX n CNX ca cbot-

BeTHO 26 m 12.

a) a ce namepu smnero va ABM X.

6) Ao E e npeceunara Touka na AX u BC,

Ja ce HaMepu Jjmiero Ha AEX B. A iV B

(@ecmusan na maadume mamemamuyu, 2013 2.)

Pewenue. a) Jlunero Ha verupubrobiaanka ABX C Moxe J1a ce peicTaBu
KaTo cOOp II0 JBa HAYUHA:

Sapex = Sapc + Spex = Sapx + Sacx.
Karo usnosssame cBoiicTBO 3, OT TOPHOTO PABEHCTBO MOJIydaBaMe
Sapc + 2S5nvex = 28Bux + 25apx

U KaTO 3aMECTUM C JaJeHUTe YUCJIEHH CTORHOCTH, HamupaMe Spyx = 13.
6) Or cBoiicTBO 2. mMame

Sape - Scxe = Sace - SBXE-

[IpubaBsime KbM JIBETE CTPAHU HA PABEHCTBOTO SABg-SAcE U IPpUIaraMe
pas3npeIeInTETHOTO CBOMCTBO:

Sapr - Scxke + Sape - Sace = Sace - Spxe + SaBe - Sack;

Sape - (Sexe + Sace) = Sace - (Sexe + Sase),
Sape - Sacx = Sace - SaBx.

Karo B3zemem mpensu, de Sapx = 2Spux = 26 1 Saxc = 2Sapx = 52
1 O3HAYNM Spxp = T, OTKBIETO Sacr = Sapc — T = b4 — x U 3aMecTUM
B TOPHOTO PABEHCTBO, IIOJIYYaBaAME

2.52=26.54— 1) <= 2r =54 — 1z <z = 18.

49



Bagaua 10. [IpaBobrbaauksr ABCD nma jmne 2015 kB.cm. Ha crpa-
nata AB e u3bpana Touka X, a Ha crpanata C'D — toukure Y u Z.

D A Y C

a) Jla ce namepu jmrero Ha Tpanena ABY 7

axo jmrero Ha AXY Z e 201,5 kB.cMm.

6) /la ce mokazke, de 0OIIOTO JINIE HA CHUBUTE

TPUBHI'bJIHUIN HA 9€PTEZXKA € PABHO HA 0DIIO-

TO JIMIIE HA 3aIPUXOBAHUTE TPUBIbJIHUIIN.
Kownxype wa cn. Mamemamuka, 2015 e. A b% B

Pewenue. 3abens3Bame, de Bucounnara KoM crpanata AX B TpUbIbII-
nuka AXZ, KakTO m BHUCOYMHATA KbM cTpaHara BX B TpUbIbJHUKA

BXY, e paBua na AD. Torasa

AXAD | BXAD _AD.(AX +BX) ADAB

S S =
AXz + OBXY 7 5 5 5

T.€. cOOPBT OT Jjuiara Ha Tpubrbaauimre AXZ u BXY e paBen Ha
[TOJIOBUHATA OT JINTIETO HA A I€HUsI TPABObI'bIHUK.

a) Tpanerst ABY Z e cberaBen ot Tpubrbinunure AXZ, BXY u
XY Z. Karo usrno/isBame JI0Ka3aHOTO IIO-TOPE CBOMCTBO, HaMHUpaMe

Sapyz = 2015:2+201,5=1007,5+ 201,5 = 1209 KB.cM.

6) lokazaxme, 4e c6opbT OoT Jmnara Ha Tpuwbrbianunure AXZ u
BXY e paBen Ha moJjIoOBUHATa OT JIUIETO HA JIAJIEHUSA TPABOBLILJIHUK.
Ot apyra crpana, Jmiero Ha Tpublbinuka ABC ¢bilio e paBHO Ha TO-
JIOBUHATA OT JIUIETO Ha MpaBObIbaHUKA. CIieI0BATETHO

(%) Saxz + Sexy = Sagc.

Ja osnaunm ¢ P, (Q u R npeceannre Toukn Ha guarorana AC ¢boTBETHO
¢ XZ, XY u BY. Ako or JBere CTpaHU Ha PABEHCTBOTO (x) M3BaJIM
munara Ha APX nu X BR(Q), 11ie moJiy9uM paBeHCTBOTO

Sapz + Sory = Srox + SBre

T.€C. C60p"bT OT JIMllaTa Ha CUBUTE TPUBLI'bJIHUIW Ha 9Y€PTEKa € paBCH Ha
c6opa OT JIMllaTa Ha 3alllpUXOBaHUTE TPUBI'bJIHUIIU.
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Bagaua 11. [lajgen e npaBObIbJIHUKBT
ABCD. Toukara F e cpeira Ha cTpaHara
AB, a E u G ca or crpanara C'D, KakTO
e TIOKa3aHo Ha dYeprexka. JInmero HA TpUb- HAT
rosanka BC'J e pasuo na 120, a jurara #a
OCTaHAJIUTE OIBETEHU TPUbLI'bJIHUIM (B Hsl-
KakbB pef) ca 24 u 48 u 144. [la ce mamepu 4 ja B
JINTIETO Ha JTaJIeHNs MPaBOBI'bIHUK.

(Pecmusan na maadume mamemamuyu, 2015 2.)

Pewenue. B 3amaua 10 6) mokasaxme, de c60pbT OT JMlaTa Ha JiBaTa
OIlBeTEHHN TPWbI'bJIHUKA HaJ| JUaroHaJia € paBeH Ha cOopa OT JIMIAaTa Ha

JIDYTUTE JBa OIBETEHH TPUbIbIHUKA. OTTYK OIpeiesisMe, de JIMIETO Ha
AIJG e 24, mnero na AHIF e 48 u munero na ANAHE e 144.

Axo smnero vHa AAHF e x (kakto n na AFBH, Toit kato HF e
meanana B AABH), munata na AAFI uw AFBI ca pasan na 48+ (I F
e meguana B AABI). Torasa

SHBI = SABI — SABH = 2(48+$) — 2z = 96.

Twoit karo ymnero Ha TpubIbaanka AFFE e 144 + x u e paBHO Ha
aunero Ha AFBG, koeto e 48 + x + 24 4+ Spry, 10 Spry = 72.

Ot cBoiicTBO 2. 3a Yerupubrbinnka BIGC umame
Sary - Spic = Spry - Scaa = Sary-72 = 120.24,

OTK'bJIeTO Hamupame, de jmrnero Ha C'JG e 40.
Ot cBoiicTBO 2. 3a yerupubIbaanka BHGC nvmame

SHBI . SCGI = SHGI . SBIC — 96.(24 + 40) = SHGI-(120 + 72),

OTK'bJIeTO HaMupame, de jurero na HGI e 32.

B tpubrbianuka ABG Touka [ jiexku na meauanara GF, cienoBarer-
Ho jmnata Ha AIG n BIG ca pasuu u ca 96 (cieacrsue 1 oT cBOCTBO
3). Torasa
SAHG = SAIG — SHGI =96 — 32 = 64.

Ot cBoiicTBO 2. 3a Yerupubrbianuka ABCG nmame
Sapr-Sccr = Sace - Spog = SABH.(32—|-40+24) = 64.(96+72—|—120),

OTK'bJIeTO HamMmupame, de jurero na ABH e 192.
Taka Sapcp = 2Sapc = 2(192 + 96 + 72 + 120) = 960.
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Bamaua 12. azgen e rpubrbiaauk ABC ¢ gmre 50. Ha npasara AC e
n3bpana Toukarta [, KaKTO € Mmoka3aHo Ha deprexka. [IpaBara mpes D,
ycropesaa Ha BC|, npecuda npasata AB B Toukata E. [IpaBara mpes F,
ycropesaa Ha AC, npecuua npasara BC' B toukara F'. [Ipasara mpes F,
ycropesiaa Ha A B, npecuda npaBata AC' B Toukara GG. [IpaBara mpes G,
ycropesnna Ha BC', npecnya npaBata AB B Toukarta H. IlpaBara mpe3
H, ycnopenna na AC, npecuya npasata BC' B Toukata .

F _d

a) Ha ce nmokaxe, ge npasara DI e ycriopenna na AB.

6) Ako smrero Ha Tpubrbiaauka ADFE e 8, na ce HaMepH JIMIETO HA
mectobrbianka DEFGHI.

Pewenue. a) e m3nonsBame coiictBo 1 n Heroure caenctusi. OT pa-
BCHCTBATA,

DE||BC AC||EF FG||AB HG||BC HI||AC
Spap = Spac = Srac = Sac = Swes = Sias

caenBa, de jmnara Ha Tpubrbaaunure DAB u [AB ca pasuu, T.e. DI e
ycriopesiaa Ha AB.

6) /la o3HaUMM JIUIETO Ha IIECTTe PABHOJIUIEBH TPHHI'bJIHUKA OT a)
¢ S. Or cBoiicTBO 2 3a yetupubrbinuka D BCE numame

Spac - Spap = Sapc - Sppa = S* = 5.80,
oTkbaero Havmmpame S = 20. Torasa or ycropenanka FDCF numame
SEC’F = SEDC =20+ 8 = 28.

Ot ycropenanka EAGF nonydaBame, 9e TpubI'bJIHUKBT F'C'G nma utie
8. IIpoabiKaBaMe aHAJIOMMYIHO U HAMUPaMe, Y€ ThPCEHOTO JIUIE € PABHO
Ha 50 4 6.28 = 218.
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Bagaua 13. B ycropenanka ABC'D e m3bpana npou3BosHa To9ka M oT
crpanata AB u ca nocrpoenn orceukure MK ||AC, MP||BD (P € AD,
K € BC). Hokaxere, de yunara Ha tpubrbiaauiure M PD u MCK ca
paBHIU.

(Konkype na cnucanue Keanm, 6 - 8 Kiac)

Pewenue. e usznonsBame, de IuaroHaJUTe B YCIOPEIHUKA CE PA3IIOJIO-
Basar. Toraa BO = DO u 1bit kato PM||BD, nonyaasawme, e

SMBO = SDPO-

Ocsen ToBa, B Tpubrbiaanka ABD orceukara AQ e memmana, caegoBa-
TEJTHO
Sapo = Sapo-

Karo n3BaJUM IIOYJIEHHO JABETE PaBCHCTBa, IIOJIydaBaMe

Samo = Sapo-

Tosa osnauaBa, 1de orceukara AQ pasmnosobsBa orcedkara PM (BK.
caencrsue 1. Ha cBoiictBo 3). Heka mpeceunara touka na AO u PM

e Nyana BDu MK e L. Umame PN = NM u ortyk

Smpp = 2SpNm = 2Sonm = SunoL

(m3nossBaxme cBoiictso 1). [To ebiust HAYMH ¥ JIUIETO HA TPULIbJIHIKA
MCK e pasno Ha jmrero Ha ycrnopenauka MNOL, t.e. Syrpp = Syck-
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OcHoBHO cBoiictBo 4. B tpubrbiaauk ABC Toukure M, N u P ca
cpeaure Ha AB, BC u C'A.

4.1. Ao mpecedHaTa TOYKa Ha MeIMAHUTE
AN u BP e G, to G nexxu m Ha Tperara
meauana C'M.

Ob6mara Touka (G Ha MeJIWAHUTE Ce HAPUUA
meduuenmasp Ha TpubIbianka ABC.

4.2. MeanneHTbpbT paszesis MeIuaHnuTe B
orHomeHue 2 : 1, T.e.

AG=2.GN, BG=2-GP, CG=2-GM.

Zloxazameacmeo. e nsnossBame ciaeacrsue 1 oT ¢BOWCTBO 3.

G nexu na meauanara AN = Sapa = Sacc

_ = Sacae = Ssca-
G nexu Ha Meauanara BP =—> Sipa = Spcc
Ot paBencrBoro Ha junara Ha Tpublbinunure ACG u BCG cuenpa, de
toukara G yexxn Ha Meauanata CM B Tpubrbinnka ABC.

OTTyK JIECHO CJi€/IBa, 9€ TpUuTe MEeAUaHN Pa3Ae/IdAT TPUbI'bJIHUKA Ha
HIECT PpaBHOJIMIIEBU TPUbI"'bJIHUKaA

Samc = Spuc = Spne = Sonag = Scpa = Sara-

Torasa Sipg = 2.Span ¥ Thit KaTo TpubrbaaunuTe ABG 1 BGN umar
o0Ima BucodnHa mpe3 Bbpxa B, oT paBeHCTBOTO Sapg = 2.5pgN ClleiBa,
qe AG = 2.GN. Ilo cbiusa HaduH ce MOJIydaBaT U OCTAHAJIUTE PDABEHCT-
Ba.

OcHoBHO cBoiictBOo 5. OTtceuka, KOATO 8.
CBbp3Ba CpeJuTe Ha JIBe CTPAHU Ha TPUb-
I'bJIHAKA, € YCIOpeJaHa Ha TpeTaTa CTpaHa

(PN||AB, PM||BC, MN||CA) u pasnens B AN
JINTIETO MYy B OTHoIleHue 1 : 3.
Orceukure PN, PM u MN ce napudar 4 Y

cpedHu omcevYru B TPU'bI'bJIHUKA.
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Joxaszamencmeo. Jlutero Ha Becekn oT Tpubrbiaunure ABP u ABN e
paBHO Ha mojoBuHaTa Ha Jjuiero Ha ABC. Tbhit KaTo TPUBIbJIHUIUTE
ABP u ABN wumar obma crpana AB, OT paBeHCTBOTO Ha JIIIATA WM
caenBa, de pbpxoBere P u N ca Ha paBHHU pascTosinnusg or AB, T.e. orced-
kara PN e ycriopeana Ha AB (P u N ca B elHa U Cbllla [OJTyPaBHIHA
cipsivo AB).

Karo nznorsBame, ve PN e menunana B Tpubrbiaauka BPC, a BP e
MeuaHa B TpubIbinuka ABC, mosydaBame

1 1
Spnc = §SBPC = ZSABC = Spnco : Sapnp =1:3.
AB, BC,CD u DA na yerupubrbinuka ABCD ca ‘
BbPXOBE Ha YCIHOPETHUK U JIUIETO HA YCIIOPETHU- N

ka M NPK e paBHO Ha IOJIOBUHATA OT JINIIETO Ha A ‘
ABCD. A M B

CrnenctBue 1. Cpepure M, N, P u K na crpanure
K ‘

Jlokasameacmso. Ot cBoiicTio 5. cinenasa, ue K P||AC u Skxpp = 1SACD
(zamoro KP e cpemna orcedka B Tpublbjinuka ACD), Kakto u [e
MNI||AC u Synp = iSACB(?)aH_[OTO MN e cpexna oTcedka B TPHb-
romuka ABC). Caenosarenno K P||MN n

1 1
Skpp + Suns = Z(SACD + Sacp) = ZSABCD-

[To cbmus vaawn nosydasame, ae K M||PN u Sagy+Scpy = §SABCD-

CunenoBareno M N PK e ycriopeHUK u

1 1
Skpp +Suns + Sakm + Scpn = §SABCD < SunpPk = §SABCD-
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Bagaua 14. Bwpxy crpanata C'D ma ycropenunk ABCD e m3bpana
nmpousBoJiHa TOUYKa F 1 e cBbp3Ha ¢ BbpxoBere A u B. Jlumero na de-
tupubrbiaauka ABED e 18, a na ABCE — 21. Hamepere sunero Ha
YCIIOPEIHUKA SABCD.

Bagaya 15. Bwnpxy crpamara C'D ma yc- D FE C
mopenank ABC'D e nzbpana touka F, a Ha Vél
crpanata BC' e uzbpana touka F'. [la ce jo- F

KazxKe, 4Je C60p’bT OT JIMIlaTa Ha CHUBUTE TPHU-
BI"'bJIHUII € PpaBEH Ha C6opa Ha JinnaTa Ha
3allIpuXOBaHUTe TPUBI'LJIHUIIN. A B

Bagaga 16. Bwpxy crpanara AB na ycnopennuka ABC D e uzbpana
npousBoJina Touka K u e nocrpoen ycropenuuk DK CL. Jla ce nokaxe,

9e Sprcr = SABCD-

Bamaya 17. IlscbyeH dyacoBHuUK. BmbB D C
BbTpermnocTTa Ha yeropeanuk ABC'D e uz- E

Opana mpou3BoJiHa TouKa F. Jla ce mokaske,

Te

1
Sape + Spce = §SABCD- 1 B

Bagaua 18. Bbs BbrpermmaocTTa Ha yenopeauuk ABC'D e m3bpana mpo-
M3BOJIHA TOYKa F 1 e cBbp3aHa ¢ BbPXOBETE Ha yCIopeIHuKa. JIumara na
TPHU OT MOJIyYEHUTE TPUBI'LJIHUAIM ca 3, 4 u 5. Kosko MoxKe j1a e JIMIEeTo
Ha 9eTBbPTUST TPUBI'bJIHUK !

Bazgadga 19. Bbs Bbrpemnocrta Ha yernopeaauk ABC D e uzbpana mpo-
u3BosHa Touka F| a na crpanata BC' e uzbpana touka F'. Jla ce mokaxe,
4Je cOOPBT OT JIMIaTa Ha CUBUTE (PUTYPH € paBeH Ha cObopa Ha JuiaTa Ha
3aIlpUXOBaHUTE (DUTYPH.

D C D C
o =
a) A B b) A B
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Bagaua 20. B ycropeganka ABCD e otbensizana BbTpelina ToUka F
u ca nocrpoeru ycnopegaunure AEFG u CEIH taka, ue B jiexXu Ha
HI u D nexu na GF.

F
D_—J C
G
V H
A KV B
I

A) Hokaxere, 1e cbopbr ot junara va AEFG uw CEITH e pasen Ha
jnero na ABCD.

B) Ako ACEJ u AAKE uwmar muna cvorBerno 20 u 14, mamepere
JIUIETO Ha OI[BETEHATA YACT OT YePTerKa.

1
Ynsmeane. a) Ot ciencrBue 1 Ha cBoiictso 1 ciensa, ue Sapp = §SAEpg,
1

KaKTo U Sppc = §SCE1H. Or zamaua 17 umame Sapr+Sprc = iSABCD.
1 1 1

=S =S, =-95 )

5 ABFG + 5 PCEIH = 5 1ABCD

6) B ycnopenauka AEFG umame Sgap + Sper = §SAEpg, aHaJIo-

1

ruuano B CETH nvmame Sgpr + Spuc = §SCE1H. Ot 3a1aua 17 numame

Taka cTurame 0 PpaBEHCTBOTO

1
Sape +Sprc = 55 ABcp- Karo usnonssame pesyarara or a), MoIydaBa-
Me

Scap + Sper + Sper + Spruc = Sape + Spec.

OTTyK JMIIETO Ha OIBeTeHaTa YacT OT UepTeka € paBHO Ha cOopa OT

munata Ha ACEJ n ANAKE, 1.e. na 34.

Bagaua 21. Ha ocuoeure na tpamery ABC'D ca B3etn Touku M u N.
[Ipeceunara Touka Ha AN u DM e P, a npeceunara Touka Ha BN wu
CM e Q. [a ce mokaxe, de

Sapp + Spoc = Smonp-

VYnsmeane. I3nonspaiite ciaencreue 2 Ha CBOMCTBO 1.
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Bamaua 22. Toukure F u F ca cpenu C¢b-
orBerHO Ha crpanute AB u BC' 8 AABC, a
toukure G u H ca cpemau Ha orceuknte BE
u BF cborBerHO. AKO JIMIIETO Ha OLBETEHA-
Ta JacT € paBHO Ha 80, KOJIKO € JINIETO Ha

ANABC?

Samaua 23. Ha geprexka crpanuTe Ha TPHU-
brbaauka ABC ca yuaBoenn, karo AD =
BD, BC = CE, CA = AF. Jla ce namepu
qunero Ha Tpubrbiaanka ABC, ako Jurero

na DEF e 210.

Vnsmeane. Axo mocrpoum orceukara AE,
JIMIIETO Ha TpWbI'bjHuKa FAB ce pasmoJo-
BaBa oT Memmanara My AC, a FA e meaunana
B TpubrbiaauKa FCFE.

Bamaua 24. ageH e 4YeTHUPUBI'bJIHUK
ABCD. Ha ueprexa toukure E, F, G u K
ca cpely Ha ChbOTBETHUTE CTPAHU Ha YETUPU-
bI'bJIHNKa. Jlokazkere, Je:

a) o0IIOTO JIUIE Ha 3aIlPUXOBAHUTE (DUTYDH
€ PaBHO Ha JINIETO Ha CUBUTE (PUTYPH;

b) murero Ha yerupubrbianuka HI LG e pas-
HO Ha cbopa OT JMIara Ha YeTupure Oesn
TPUWbLI'bJIHAKA Ha YePTEerKa.

Bagaua 25. Jlagen e 4YeTUPUBLIbJIHUK
ABCD. Ha 4geprexa Toukute F, F'u G ca
cpe Ha CHOTBETHUTE CTPAHU HA U€THPUb-
rbanuka. Jlokazkere, de:

a) 00IIOTO JIMIle Ha 3allpUXOBaHUTe (BUTYypU
€ PaBHO Ha JIUIETO Ha CUBUTE (PUTYDPH;

b) snnero wa yerupubrbianuka HIE.J e pas-
HO Ha cOOpa OT JiMlaTa Ha TPpUTe OeJU TPU-
BI'bJIHAKA Ha YepTerKa.
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Bamaua 26. Toukure P u () ca cpean Ha ocaosure AB u C'D Ha Tparerna
ABCD. Ako M e npousBoJiHa ToUKa OT mpaBata P(Q), jia ce Jokaxe, de
Svc = Supa-

Ynsmeane. Pasrienaiite pa3iuaHuTe pasnosiokenus Ha Toukara M
BbpXy npasata P(@), Be OT KOUTO ca IMOKAa3aHN Ha YEPTEKUTE.

/¢ .0 .0 .0 . .‘
&
SLRRRRIIIELN
A N 0A0.0’0.0’0.0’ B
SN
A

Bamaua 27. B uermpubroanuka ABCD
roukute F, F, GG, H ca cpeau chOTBETHO Ha
AD, DC, CB, BA. Orceukure EG u FH
ce npecuuar B Toukara O. [la ce mokazke, de
coopswT ot siuniara Ha DFOFE u BHOG e pa-
BeH Ha cOopa ot qutiata Ha AFOH u CGOF'.

(Arany Daniel Competititon, Junior level)

3apaua 28. Touka M e cpeja Ha cTpana-

ta BC' na kBajpara ABCD. Kaksa gact ot M

JINIIETO Ha KBaJIpaTa € olBeTeHa’
(Umanus, 2014)

A B

Vnsmeane. Heka O e mpeceunara Touka Ha anaronananre na ABCD,
a AM u BD ce upecuuar B Toukata (G. ToraBa G e MeIUIICHTBPBHT HA
rpobrbianuka ABC. Ot cBoiictBo 4.2 cnenpa, ue AG = 2 - GM, re.
Sa0oa = 2 Soma. ToBa ozHauaBa, de

1

1
Soma = §SAM =

1
. —S =
9 AMC

1
- ZSapcp = —Sanch.
4 ABCD 24 ABCD

=

1
3
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Bagaua 29. Ha crpanata C'D nma npaBobrbianuka ABCD e m3bpana
roukata E. Orceukara AFE upecnda nuaronaia BD B Toukara F. Ako
JueTo Ha TpubrbiHuka ABE e 50 KB.cM, a JIMIETO HA TPUbLI'bJIHUKA
ADF e 30 kB. cM, Jla ce HAMEPH JIUIETO Ha TPpUbIbjinuka DEF.

Pewenue. Jla mocrpoum guaronana AC u jga oznauum ¢ O obIara cpejia
Ha JIMaroHaJIuTe Ha IPaBObI'bJIHUKA.

D E C
x
E
10
10
30 0
40
A B

1
Twit kato AO e memumana B AABD, 0 Sapo = §SABD = 40. Or-
TyK Saro = 40 — 30 = 10 u 1oit kKato FO e memmana B NACE, 10
n Spco = 10. Ako osnauuMm Sppr = x, uspassasame Sprpc = 30 — z. Ot

IPOIOPIIIITE
Sper  DE  Spar

Sgre EC Sarc

roJry4aBame

T 30
0—% -0 3(30 —x) = x = 18,

T.€. JIUIETO Ha Tpubrbjanuka DEF e 18 KB.cM.
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MNMHBAPUAHTU

Bamaya 1. Moxe i maxmMaTHa JIbCKa Ja ce IMOKpHe ¢ 15 npaBObIbJI-

Huka 1 X 4 1 egHo bI'bjIde OT BUIA E:D?

Pewenue. a onperum maxmaTHaTa JbcKa 10 pegoe. OIBeTEeHUTE I10-
Jgera ca 32.

Kakro m ga mocraBum mpaBobI'bJHUK 1 X 4 Ha J'bcKaTa, TOM IMOKPUBA
yeTeH Opoit onperenn kBajpardera — 0, 2 wim 4. Crenosarenno 31 npa-
BObI'bJHUKA 1 X 4 mokpuBaT deTeH Opoil orBereHu Kpajpardera. 1 bii
KaTO BCUYKH OIBETEHN KBaJIpaTdeTa Ha JbCKaTa ca 32, CJIeJl IOCTaBsIHe-
TO Ha MPABOBI'BJIHUINTE OCTABAT YeTeH OPOil OIBETEHN KBa/IpaTdeTa.
Cera e MOMEHTBT J1a 3a0€IeKUM, 1Ue BI'bJIYETO — KAKTO U JIa T'O TOCTa-
BUM, — IIOKPUBA €JIHO WJIM TPU OI[BETEHU KBaJIpaTdeTa, T.e. HeueTeH Opoit
kBajipaTdeTa. Cjie0BaTeIHO TOBA MOKPUTUE € HEBBH3MOYKHO.

Sama4da 2. Moxke Jii mmaxmaTHa IbCKa J1a ce IOKpue ¢ 32 JTJOMUHO TakKa,
ve 17 7OMUHO a ca TOCTaBEHW BEPTUKAJIHO, & 15 TJOMUHO — XOPU30HTAJI-
HO?

Pewenue. OTHOBO IIIe M3I0/I3BaMe OIBETABAHE B JBa IBSTA 110 PEIOBE.
Besiko BepTHKaJIHO TIOCTaABEHO JIOMUHO IIOKPUBA €IHO YEPHO U €IHO 010
kBaJiparde. KakTo u j1a noctaBuM 17 BepTUKAIHA JOMHUHA, T€ IIE TTOKPU-
BaT 00110 17 wepnu u 17 6esin KBagpaTdeTa. Taka HEIIOKPUTH IIIe OCTAHAT
15 weprn u 15 6en kBaipardera. Ho BCIKO XOpU30HTAIHO JOMUHO ITOK-
pUBa WK JIBE YE€pHH, WK JBe Oe/lu KBaJpaTdera, T.. XOPU30HTAJTHUTE
JIOMUHA TIOKPUBAT deTeH Opoil ey u deTeH Opoil YepHu KBaJpaTdera.
CiieoBaTeIHO MOKPUTUETO € HEBbH3MOXKHO.
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Bamauya 3. Moxke 1 KOH Jia TpbrHE OT 1mojero Al Ha maxMaTHa JTbcKa,
Jla CT'BIIA Ha BCAKO IIOJI€ TOYHO 110 BEJIHDbK U Ja cupe B H8?

Pewenue. PazkoBHu4eTo B Ta3u 3ajada € MaxMaTHOTO orBersBaune. [Ipu
BCEKHU XOJI KOHSIT CMEHS IBETa Ha I0JIETO CH — OT YePHO Ha OsJI0 WJIH OT
051710 HA YEPHO.

A

Ha maxmarnara jibeka mma 64 mosera, 32 6esn u 32 gepuu. [Tosero Al
€ YepHO U aKO KOHAT Tpbrue oT Al ma obOX0oxkKja JbCKaTa, MapIiipyTbT
MY Ce OINCBa OT PeJUuIla OT I0JIeTa ¢ PeIyBAall ce IBAT:

YbYb....9b4b

[Tonerarta e ca 64, ako KOHAT CTBIN Ha BCAKO I0JIe HA JIbCKATa II0
BesubK. [locennoro, 64-To mose B mapiipyTa e 6sis10. Ho mostero HS e
yepro. Cire1oBaTeTHO HE € Bb3MOXKHO KOHSIT Jia Tpbrae or Al, 1a cTbim
Ha BCSKO TI0JIe TOYHO 110 BeJHBXK U Ja crupe B HS.

Bamaua 4. Moxke qu kBajgpar 10 X 10 ga ce mokpue ¢ GUrypu or BuIa

mEap

Pewenue. OTHOBO o1e U3II0JI3BaMe IMaxXMaTHO OIBETABAaHE; 50 moseTa ca

6esir u 50 ca yepHHU.
AKO TIOKPHUTHETO € Bb3MOXKHO, (DUTYPH-

Te Ha abckaTa e ca 100 : 4 = 25. Ho Beaka
dburypa noxpusa nmm 3 6eJ1 U €IHO YEPHO | | | |
oJie, Win 3 YepHHU U eTHO OsII0 ToJIe.

3a j1a ce mokpudAT paBeH 6poii 6emm u depHu moJiera (mo 50 oT Becekn
BAT), TpsabBa Gpoar Ha durypure ¢ 3 YepHU U €IHO OsJI0 moJie Ja e
paBeH Ha Opost Ha durypure ¢ eaHo depHo u 3 O6eu mosera. Ho Tosa e
HEBB3MOXKHO, Thil KATO 00IIusT Opoil Ha purypure e HeUeTeH — Te ca 25.
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Bamaya 5. Moxke i maxmaTHa JbCKa Jla ce MoKpue ¢ 15 durypu or

BUJIA EB:' 1 eJHO KBajapaTde 2 X 27
VYnsmeane. 3noassailiTe maxMaTHO OIIBETABAHE.

Bamaya 6. Ot maxmarTHa IbCKa U3Ps3ad bIIOBO mmoje. Moxke au oc-
TaHAJaTa JacT Jia ce MOKPHe ¢ MpaBobIbjaHum 1 X 37

Pewenue. Ciiesi u3ps3BaneTo Ha 'bIVIOBO I0JIe, Ha IMIAXMATHATA IHCKA
ocraBar 63 moJiera. AKO MOKPUTHETO € Bb3MOXKHO, IIe ca HyKHE 63 : 3 =
21 nmpaBobrbaHUKA 1 X 3.

la pasriemame CJIeTHOTO JTUATOHAJIHO OI[BETSIBaHE HA IbCKATA.

Onperennte mosieta ca 22. Ho KakTo m Ja ce MmocTaBd MPaBObI'bIHUK
1 x 3 ma abckaTa, TOH Ie MOKpPUBA TOYHO €JIHO OIBeTeHo IoJie; 21 mpa-
BOBI'bJIHUKA I1e TIOKpUBAT 21 onperenu moJsera. CrieIoBaTe/IHO IbCKaTa
He MOXKe Jia ce mokpue ¢ 21 mpaBobI'bJIHIKA 1 X 3.
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Bamaya 7. Moxe i1 mpaBobIbJHUK 6 X 10 1a ce MOKpHe ¢ NPaBObIbJI-
i 1 x 47

Pewenue. OTHOBO e pasrjiejlaMe JuaroHaJIHO OIBETsdABaHe.

OmnserenuTe 1mojera Ha JIbcKara ca 14.

Sabesst3BaMe, e KaKTO M Ja IOCTaBUM IMPAaBOBI'bIHUK 1 X 4, Toit
IMIOKPHUBa, TOYHO €JIHO OIIBETEHO II0JIE.

la npormycHeM, ve JibCKaTa MOXKE Jia ¢e IIOKPHE C IPABObIbJIHUIN 1 X 4.
Torasa te ca 60 : 4 = 15 u nokpusar 15 onperenu nojera. Ho onserenure
nosieta ca 14; mporusopeurne. CregoBaTeIHO IOKPUTHETO € HEBbH3MOXKHO.

Bamaya 8. Moxke 1 OT BCUYKH TETPAMUHO, U3IIOJI3BAHU 110 BEIHDbIK,
Jla ce CrI00u MpaBObI'bIHUK !

Ynsmeane. 3noassaiiTe maxMaTHO OIIBETABAHE.

64



Bamaya 9. Moxke jmm kBagipar 6 X 6 ja ce mokpue ¢ 11 npaBObIbIHIKA

1 X 3 m egHO BI'bJIYE OT BUIA |?

Pewenue. ,Ha OIBETHUM JAbCKaTa B TPpU IBATa 110 PEIOBE.

Heka mbpBO moctaBUM BEpUKAJHO PA3IOJIOKEHUTE IPABObLIbIHUIN
1 X 3 u 1a o3naunm Oposdg UM ¢ n. Bceku BepTUKAJIEH HTPABOBIbJIHUK
IIOKPHUBA 110 €JIHO II0JIe OT BCEKHU IIBAT, CJEJIOBATEIHO 38 bI'bJIIETO U XO-
PU30HTAJHUTE TPABOBI'bJIHHUIIA OCTABAT II0 12 — n MoJIeTa OT BCEKH IIBST.

Cera ma mocraBUM bI'LIYETO. 10 MOKPHUBa 2 MOJIeTa OT €IUH MBIT U
esio ot ApyT. Cie/1 MOCTaBSTHETO MY, 38 XOPU30HTAJHITE IIPABOBI'bIHUAIIN
ocraaT 10 — n mosera or eaunust nBAT, 11 — n or Bropusg u 12 — n or
TpeTus.

Jla pasriiegamMe XOPU30HTAJIHUTE IPABOBILJIHUIN. BCeKn oT TsIX TOK-
puBa Tpu emHoiBeTHH Iojera. Ho or uncmara 10 —n, 11 —nu 12 —n
TOYHO €IHO ce fean Ha 3. CremoBaTeHO OCTaHAIUTE IIOJIeTa He MOrar
Jla ce TIOKPUAT U3IIAIO0 C XOPU30HTAJIHU ITPaBObIbHUIN. [lokpuTreTo e
HEBb3MOXKHO.

3agaua 10. 3ambk nma hopmaTa HA TPUBI'bJIHUK, pa3/e/ieH Ha 25 MaJl-
KU 3/ ¢bC C¢binata ¢hopma. BbB Besgka cTeHa MexK/1y 3a/UTe UMa BpaTa.
[IbTHUK XO/IM 1O 3aMbKa, KATO He TOocelaBa HUTO eHa 3a/a IoBede OT
ennH bT. Hali-MHOro KOJIKO 3a/1i MOXKe JIa pasriieia Toii?
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Samaga 11. Moxke iu 10 6aHKHOTH, BCsSIKa OT KOUTO € oT 1 miau 5 JIB.,
na ca Ha 00ma croitnoct 25 JyB.7

Pewenue. He, Tbit kKaTo deTer 6poit HeYeTHH YUC/Ia UMAT deTeH cOop!

Bamaya 12. B peauna ca manucanu mbpure 666 ecTecTBeHH YHCIIA.
Mozke i J1a CJIOXKUM MEKJIy TAX 3HAIM + U — 110 TaKbB HAYWH, Y€ B
pesyarat jia ce mosy4un 07

Pewenue. 3ammcanu ca 333 deTHu u 333 HedeTHU 4ducaa. 1bil KaTO He-
YeTHHUTE YHC/Ia Ca HeYeTeH OPOi, KaKTO U Ja Ce IOCTaBAT 3HAIUTE, Pe-
3yATATHT Ie e HedeTHo uncyo. CremoBarentno He Moxke ja e 0.

Bamaua 13. Ha abcka ca sanumcanm unciaata ot 1 g0 2007. V3bupame
JIB€ OT TSIX, U3TPUBAMe T I BMECTO TsIX 3allucBaMe cOOpa MM Pa3InKaTa
uM. YeTHO Wan HEeYeTHO Ire ObJe MOCAeTHOTO UUCIO Ha JbhcKara?

Pewenue. B magasnoro na abekara uMma 1003 gernu u 1004 negerHu 4mc-
ja. /la mpoBeprM KakBoO ce ciIydBa ¢ Opos Ha 9eTHUTE U ¢ Opos Ha HedeT-
HHUTE YnCJIa Ha JbcKaTa ciren eanH xoj. Heka nzbpanure dncia ca a u b;
Bb3mokuuTe BapraHTH 3a TIXHATA I€THOCT Ca MOKa3aHU B TadJIMIATA.

a b at+b Opoil HeUeTHN YUCIa HA JTHCKATA
YETHO YeTHO YETHO HE Ce MTPOMEHsI
HEYETHO | HEYETHO || HETHO HaMaJssgBa ¢ 2
YETHO | HEYETHO || HEYEeTHO HE Ce MTPOMEHsI

[Tocnegauar cTba0d Ha TabauIaTa IIOKa3Ba, 9e€ OPOAM HG HEYETVHUME
yucaa Ha dsckama 3anadsea ceoama wemmocm. Thil KaTo B HAYIATIOTO
UMa JeTeH Opoil HeYeTHU YnC/ia, He € Bb3MOXKHO J1a OCTaHe €IHO HEYEeTHO
qncyo. CresoBaTe/Ho MOCTIEIHOTO 9UCI0 € IeTHO.

/pyeo pewenue 1mie MOTYyINM, ako 3a0eJIEKUM, T€ YeMmHOCTIMG Ha
cbopa na 3anucarume wucaa ce 3anaisa. ToBa o3HadaBa, de ako cOOPDHT
€ 4eTeH, U IOCJIEIHOTO YUCJIO IIE € YeTHO, & KO € HeUeTEeH — U ITOCETHOTO
e € HedYeTHO.

Cpes 3anncanuTe 9ucjia uMa 9eTeH OToil HedeTHH, C/1eI0BaTe/IHO cOOo-
pbT uM e dereH. UYeTHo 1mie Objie U MOCAEIHOTO TUCIO HA JTHCKATA.
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3agaua 14. Ha abckara ca 3ammcann ecTeCTBEHUTE dmcia oT 1 1o 20
BKJTIOUUTETHO. 32 eJINH XOJI HIKOU JiBe OT JucaaTa (T U y) ce U3TpUBaT u
BMECTO TSIX Ce 3aIlCBa IUCI0TO 3 + 5y. MoxKe JIi OC/IeIHOTO OJIy YeHO
YUCJI0 Ja € paBHO Ha 452397

Pewenue. 3abensasBame, de ducjiaoro 3x + by = = + y + 2x + 4y uma
geTHoCcTTa Ha x + y. CrenoBaresno cbopsm Ha 3anucanume Ha dsCKama
yucaa 3anasea wemmocmma cu. CoopbT Ha wmcaata ot 1 g0 20 e 210
7 e YeTeH, CJIeJIOBATETHO IIOCTIETHOTO YNCJIO He MOXKE Jla € PAaBHO Ha
HeueTHOTO 45239.

3agaua 15. Ha abckara ca 3ammcann ecTecTBeHUTE dmcia oT 1 1o 20
BKJIIOYUTENTHO. 3a eJIMH XOJI HIKOU JIBe OT ducjarta (T U y) ce W3TPUBAT
U BMECTO THAX Ce 3alliCBa YUCIOTO T + Yy + Hxry. MoxKe Jin 1OCIETHOTO
qncsio ga e 22027

Pewenue. Coopbr Ha umcaara or 1 g0 20 e 210 u ce menm Ha 5. Cren
BCEKH XOJ1 cOOP'BT HA BCHYKH YUC/IA Ce YBeJIndIaBa ¢ by (3aImoTo BMeCTO
x u y ce 3anucsa x +y + Sxy). CiegoBaresino cOOPBHT OT YUCIATA OTHOBO
ce JIeJIM Ha b, T.e. 666 6CEKU MOMEHM COOPBM HA 3ANUCAHUME YUCAL CE
deau na 5.

Ot TOBa WMHBApPMAHTHO CBOWCTBO CJI€JBa, Y€ IOCJETHOTO YUCIO Ha
JbeKara 1mie ce Jies Ha b. CrresoBaTesino To He Moxke jia e 2202.

Bamaya 16. IIbpBoro umciao B eana pemuiia e 123. Beako ciemsariio
YUCJIO € PaBHO Ha cOOpa WM pasjinKaTa Ha IPEJIUIHOTO YUCI0 U cbopa
ot meroute 1udpu. [le ce cpentue s B Tazu peauna unciaoro 20157

Pewenue. He, 3amoro scuuku wucaa 6 peduyama ce deasm wa 3, a 2015
HE ce JICJIN.

Bapgaua 17. Jlucr ce paspsssa na 7 win Ha 13 wactu. Cier ToBa €/1HO
OT IapveTaTa ce pa3pa3Ba Ha 7 win Ha 13 yactu u T.H. Morar jin 1o To31
Ha4IuH J1a ce nosydar Toaro 2016 guctyera? A 2017 jumcraera?

Pewenue. Ilpu paspsa3sane na ejauH JjuctT Ha 7 win 13 dactu, oOMUAT
Opoit gactu ce yBenundasa ¢ 6 uin 12. Crie10BaTe/IHO BbB BCEKH MOMEHT
opoam wa aucmuemama dasa ocmamask 1 npu deaenue wa 6. 3aToBa €
sICHO, Ye He MoraT Jia ce nosydar Touno 2016 mmcrtyera.

JlecHo ce BuK/1a, 9e € Bb3MOXKHO jia ce rnojydar 2017 qucrdera; Hall-
pumep ciren 168 pazpasBanndg Ha 13 dacTw.
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Bamauya 18. Axko oHaKHT oTcede efHa TyiaBa Ha CTormaBus 3Meil, Ha
HelHO MsICTO m3pacBaT 4; aKo oTcede JiBe, U3pacBar 8, a akKo OTcevde TPH,
HUIO He n3pacsa. MoxKe i I0HAK'bT HAII'bJIHO Ja 00e3ryIaBu 3Mest?

Pewenue. [la pasriemame Kak ce IIPOMeHsI OPOAT Ha IJIaBUTe Ha 3Mesl B
3aBUCHMOCT OT JIefiCTBUsITA Ha IOHAKA.

‘ oTcedeHu 1jlaBu | U3pacCHaJId I'JIaBU H IIpOMAHa ‘

1 4 +3
2 8 +6
3 0 -3

Babesst3Bame, Ue OPOST Ha IVIABUTE Ha 3Mesi ce IIPOMEHsI C 9HUCJIO, KPaTHO
Ha 3. CeoBaTe/IHO 0cmamasksm Ha 0PoA HA 2AABUME NPU JeAEHUE Ha 3
ce 3ana3sa. 3aToBa He € Bb3MOXKHO rasure oT 100 ma cramar 0.

3agaua 19. Ha abpsoro Yepemonap pacrar 100 gepernu u 101 mapa.
OT aBbPBOTO MOraT Jia ce KbcaT IO JBa IUIOJa. AKO ce OTKbCHAT JIBE
Jepernu, IopacTBa Hap; aKo ce OTK'bCHAT JIBa Hapa, IOPacTBa Hap; aKo ce
OTK'bCHAT U€epellia U Hap, nopactsa ueperia. Kakbs 1ie 0b/1e TOCIe THIAT
ILJIOJT HA TbPBOTO?

Pewenue. Jla osnaunm Oposi Ha HapoBeTe W Ha YepelinTe Ha IbpPBOTO
CHOTBETHO C = 1 Y. TexHnTe cTOMHOCTH ce TPOMEHST CJie]] OTK'bCBaHe Ha
JIBa IJIOJA 110 €IMH OT CJeIHUTE HAUUHU:

OTKbCHaTH ‘ nmopacHaJIn H HOBa CTOWHOCT Ha I | HOBa CTOMHOCT Ha Y

JBa Hapa Hap r—1 Y
JIBE Yepelnn Hap rz+1 y—2
qeperra 1 Hap Jeperra, x—1 Y

BabenstzBaMeE, de Opoam Ha wepewume Yy 3ana3sa wemHocmma cu. B
HAJaJI0TO UMa YeTeH Opoil Yepernn Ha TbPBOTO, 3HAYN He MOXKe /18 OCTaHe
eaHa deperra. IlocaeqHusT o me e Hap.
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Samaua 20. Ha maxmarna gbcka [lerbp nsbupa mponsBoJieH KBaIpaT
2 X 2 ¥ eIHOBPEMEHHO TIPOMEHsI 1IBeTa HA YeTpuTe My moJera (or Osl B
YepeH u 00paTHO). Bb3MOXKHO J1u € cJie/1 HIKOJIKO TaKUBA OlEpPAIlNH Ha
JI'bCKATa JIa OCTaHE CaMO €JHO YepHO IoJe?!

Pewenue. la pasriegame Kak ce IPOMEHd OpOST Ha YEpHHUTE IIOJIEeTa
Ha JbcKaTa. B Havaao0To Te ca 32; BbIPOCHT € JaJIi OPOAT UM MOXKE J1a
craHe paBeH Ha 1. Heka x e OpodaT Ha yepHUTE MoJIeTa Ha JbCKaTa B 1a/IeH
mowment. Ille pasriemame Kak ce mpomeHns: x Ipu egauH n3dop Ha IleTop.
3a Opos Ha GemuTe W YepHUTE I0JIeTa B M30paHust OT HEro KBajapar 2 X 2
Ma TeT Bb3MOXKHOCTH, TIOKa3aHN B Tab/mnaTa;

‘ 9EepHU ‘ OeJn H HOBa CTOMHOCT Ha X ‘

4 0 x—4
3 1 x—2
2 2 x

1 3 x+2
0 4 x+4

Buxkame, 4e oT ChbCTOSHUE C £ Y€PHU TOJIETA TPOIECHT BOJIM JIO ChCTOS-
e c x —4, x — 2, x, v+ 2 wim x + 4 depuu nojera. CienoBaresnno x
3aI1a3Ba Y€THOCTTA CHU, T.€. YeMHOCTIMNG HG OPOA T HA YePHUME NOAEME
e uHsapuanmma 3a mporeca oT mpoMenn. Torasa e sICHO, Ye OT YETHOTO
T = 32 He MOXKe Jla ce IMOJIy4Yd HeYeTHOTO T = 1.

Bamaua 21. Vuaanancko 1ieMe mpurTexkaBa 24 Kiojrdera 37aTo, 20 1u-
amanTa un 25 nepsu. IIpu Koprec Te morar ma oOMeHAT Kioyrde 3J1aTO
U JUaMaHT 3a elIHa IepJa, npu MoHTecymMa — Kiojde 3/1aT0 U IepJia 3a
€JINH JUAMAHT, & IIPU CbCEIHOTO ILJIEMe — JUAMAHT U IepJia 3a €IHO KIOJI-
ve 3yaTo. Cres HAKOJIKO CIeJIKM OCTaHaJa caMo eaHa Berl. Kaksa e Ts?

Ynoemeane. Ciresr Besika pa3MsiHa OpPOST Ha KIOJTIeTaTa, Ha JHaMaHTH-
Te W Ha MepJIuTe IMPOMeHsI 9eTHOCTTa cu. Koraro octane camMo eJiHa Bel,
aBa 6pos ca 0, a Tperuar e 1. JIBata Oposi ¢ eaHaKBa IeTHOCT HaKpasi
ca UMaJid eJHAaKBa YeTHOCT U B HAYAJIOTO, T.e. TOBA Ca KioJdeTara U M-
amanTure. Ocranaia e eana mepia. (Muade kazano, npu Besika pasMsiHa
ce 3aIa3Ba YeTHOCTTA Ha PA3JInKaTa MeXK Ty Opost Ha KOU Jia e JIBe CTOKH. )
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amaua 22. Ha ocrpos Kamenor xusear 13 cuBm, 15 xadspu n 17
pO30BU XaMejInoHa. AKO ce cpemHar JBa Pa3HOLBETHU XaMeJIHOHA, Te
€JIHOBPEMEHHO Ce OIBETSBAT B TPETHUsI IBAT. Bb3MOXKHO /I € B HIKaKbB
MOMEHT BCHYKH XaMeJHMOHU Ha OCTPOBA Ja Ca €IHOIBETHN !

Pewenue. Toit kaTo momynarusita e 3aTBOpeHa (Ha OCTPOBa), OOMIUAAT
Opoit Ha XaMe/IeOHUTe ce 3ala3Ba. 3aTOBa ChCTOSHUETO Ce OIpeestsd Ha-
I'bJTHO OT OPOST XaMeJIeOHU OT KOW J1a e JBa IBsiTa. Heka B 1a/1eH MOMEHT
CUBHTE XaMeJUOHM ca X, a Kadssure — y. a BUIuM Kak ce IPOMEHST &,
Y U TIXHATA Pas3/jnuKa CJIel eIHa Cpemia.

CJIEJT CPEIa Ha: | HOBA CTOMHOCT | HOBA CTOWHOCT | HOBA CTOWHOCT
HA X HA Y HA Y — T
cuB 1 KasaB xr—1 y—1 y—x
CHB U PO30B r—1 y+2 (y—x)+3
po3oB u KadsiB T+ 2 y—1 (y—z)—3

3abesisizBaMe, e pasjimKaTa Mexky Opost KadsaBU U CUBU XaMEJCOHU Ce
MIPOMEHS ¢ 9nCJI0, KpaTHO Ha 3. CJIeI0BATEIHO passukama mexncdy opos
KaPAGU U CUBU TAMEACOHYU 3GNA36A OCMAMBKA CU NPU deaerue Ha 3.

B magasoTo Tasm pasiuka e 2, cjaeI0BaTeIHO He € Bb3MOXKHO OpodaT
kadsIBU U PO30BU XaMeJICOHU Ja ce MU3paBHU U Jjia crane 0, KAaKTO He €
BB3MOXKHO €JIHUTE XaMesieoHu Ja ca 45, a apyrure — 0.

Bamaua 23. [lajenu ca kKpaen Opoit purypu, KBaJipaTu, TPUBIbIHUIN
u Kpbrose. 30upar ce aBe OT TIX U ce 3aMEHAT C eJIHa 110 TPABUIOTO:

(8,0 = & G0 = O

o, 0 - O G0 - A
(A, A) — O (A, 0O —- O

Jlokazkere, de BujIa Ha (DUTypaTa, KOSITO Ie OCTaHe MOC/Ie/IHaA, He 3aBUCH
oT m300pa 1 peja Ha U3BDPINEHNTE 3aMEHN.

Vnsmeane. [lokaxkere, de pa3jnKaTa MEXKLy Oposi HA TPU'BI'b/IHITUTE
U KBaJpaTUTe 3alla3Ba OCTaTbKa CU IIpHU JejieHne Ha 3. AKO To31 ocTaTbK
e 0, nmocaeanaTa purypa e Kpbr; ako € 1, octaBa TpUbI'bIHUK, & aKo € 2,
ocTaBa KBa/JIpar.
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Samaua 24. B crpanure Humusa n Jannsa napuaanTe e MHUIN Ca, TAJIE-
pu u gajnepu chorBerHo. B Jluimsa equn autep ce pasmens 3a 4 gajepa,
a B Jaausa equn gajep ce pasmens 3a 4 guiepa. Haunnaemnr dounancucT
uMa 1 auep u MozKe CBOOOJIHO Ja MUHABA I'DAHUIATA U J1a OOMEHs IapH.
Bb3mozkHO s € 6posIT Ha JUIepuTe da ce U3PaBHU ¢ Opost Ha gajgepure?

Samaua 25. Ha abcka ca 3amumcann guciaara ot 1 g0 100. Moxkem mga
n3bepeM JIBe OT 3allUCAHUTE UHC/a, HAIIPUMED @ U b, Ja ' U3TPHEM U
BMECTO TsIX Ha JbCKaTa Jia 3alldllieM eIHO OT ducaara a + b, a — bb uin
Ta — 11b. Cohbimara mnporeaypa IpuiaraMe KbM IIOJIyIeHOTO MHOKECTBO
OT 9YHCJIa U T.H., JIOKATO Ha JTbCKATa OCTaHe caMo eaHO 4dncjao. Moxke
TO Ja € Hysa? (J/Ilameuas, 2002)
Vnsmeane. HYernocrra Ha Oposi Ha HEYETHHUTE UNC/Ia Ce 3alla3Ba.

Bagaua 26. B asOykara Ha eIHO ILUIeMe uMa caMmo aBe Oyksu — A u 4.
Kombunarunre na 6yksu Ad u AAA, AA u AAA, A9 u AAA BbB Beska
JIyMa MoraT Jia ce 3aMeHdAT ejHa ¢ apyra. Moxe mm ot qymara A na
ce mostyun SJAA?

Vnesmeane. Pasrnenaiite kak ce nmpomens oposT Ha Oyksure A u 4.

Banmaua 27. Jazgenn ca tpu aBromata. [IbpBuUAT 10 1a€HO KapTOHYE
¢ uncia (a,b) ornedarsa kapronde (a + 1,b+ 1), Bropusar mo KapToHte
¢ gernu uncia (a,b) ornedarsa (a : 2,b : 2); TPETHAT IO JIBE KAPTOHIETA
(a,b) u (b,c) ornedarsa Kaprouue (a,c). ABroMaTuTe BPBINAT U HOJA-
JICHATE KapTOHYeTa. BBb3MOKHO JI € ¢ Te3H aBTOMATH OT KapTOHYETO
(1,11) ma ce momyun Kapronde (2,2008)7

Ynesmeane. Jlokazkere, de paszjmkaTa Ha 9uCIaTa HA BCSIKO KAPTOHYE,
KOETO MOzKe j1a ce nostydan ot (1,11), ce menm na 5.

3amauya 28. Ha jgbekata e 3amucano uuciaoro 12. Beska munyTa ToBa
YUCTIO ce JIeIN WM YMHOXKaBa ¢ 2 win ¢ 3. Moxe 7n cjies enH dac Ha
JI'bCKATa JIa € 3allCaHO IUCI0OTO H47

Ynsmeane. Toit kato 12 = 22.3!, cen neenne mwmm yMHOXKaBane Ha
2 WM Ha 3 ce IoJTydaBa 9uc/o oT suja 2%.3%, Kbero a-+b e 4eTHo "uco.
CiteJ1 IOBTOPHO Jie/ICHUE WM YMHOXKABaHe Ha 2 WK Ha 3 ce MoJIydaBa
qncyo ot Buga 22.3°, Kbaero a + b e mederno wncno u T.H. Cle1oBaTeno
ciies1 deren Opoit oneparun (Hampumep cien 60 MuHyTH) CO0PBT @ + b
e HedeTeH; HO cOOPBT Ha CTENEHHWTE IOKasaTean Ha 2 U 3 B UHUCIOTO
54 = 2133 e geren.
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Bamauya 29. Ky06 3 x 3 x 3 e obJjrerien ¢ jjoMuHO 1 X 2, KATO HIKOU Ca
nperbuatu. Jla ce Jokaxke, e OpOAT HA TPErbHATUTE JOMUHO € HEUETEH.
O6006111IeTE TBBHPJICHUETO 328 KYO ¢ HEUETEH PbO.

Pewenue. Jla onBeTuM maxMaTHO BCIKa OT CTEHUTE Ha KyDa Taka, ue Ha
BCsIKa CTeHa Ja nma 4 depHu u 5 Oesu moJiera.
fcHo e, Ye mperbHATUTE JOMIHO
ca Te3W, KOUTO IOKPHUBAT JIBE €]I-
HorBeTHU mosera. Ho Gerure 1o-

JeTa Ha Kyba ca c¢ 6 moBede OT / / /

gepauTe. CJie10BaTETHO JTOMUHA~
Ta, KOUTO IOKPHUBAT II0 JiBe OeJin /
rnojiera ca ¢ 3 1moBede OT JIOMHU-
HaTa, KOUTO ITOKPUBAT JIBE€ YEPHU /
moJjieta; ¢boTBeTHO = + 3 1 x. OT-
TYK TOJIydaBaMe, de OposT Ha JI0- /
MHUHATa, KOUTO TMOKPUBAT €THOTII-
BETHHU T0JIeTa € 2x + 3, T.e. € He-

JeTeH.
AHajloruaHO ce paschbkKIaBa 3a KyO ¢ IPOM3BOJIEH HEeYeTEeH PbO.

|/

Bamaya 30. Ha abckara ca 3anmcanu gmciaaTa 1,2, ..., 20. Pasperieno
e Ja ce m3bepar JiBe OT TSIX M BMECTO TIX Ja Ce 3aIUIe Pa3jnKara UM
(T.€. Te ce M3TPUBAT, & 3alUCBAME YUCIOTO, PABHO Ha MO-TOJISIMOTO MUHYC
[O-MAaJIKOTO). 3a0paHeHo e Ha JbCKaTa JIa ce TosiBSIBaT paBHu dncia. Koe
€ Hali-MaJIKOTO 9HCJIO, KOETO MOXKEe JIa OCTaHe MOCJIeTHO?!

Pewenue. Tbit kKaTo cymara Ha 4YuclIaTa, 3alliCaHU Ha JIbCKaTa, HE CH
IPOMEHsI YETHOCTTA IIPW OIIMCaHaTa Oolepaliusd W € YeTHa B HadasoTo,
Hali-MaJIKaTa Bb3MOXKHOCT 3a IocjeiHoTo uncio e 2. [le mokaxkem, de e
BB3MOXKHO Jia octane camo 2. Ornadasiso TpueM 1 u 2 u octaBa 1, Tpuem
18 m 20 m octraBa 2, orHOBO TpmeM 1 m 2 m octasa 1, Tpuem 17 m 19 n
octaBa 2. Cera mmame unciaara or 1 g0 16. IlpogbimkaBame 1o cbinms
HaYMH, J0KaTo ocTtaHeMm ¢ dnciaara 1, 2, 3 u 4. Cera or 1 u 2 ocrasa 1,
or 1 m 3 ocraBa 2 n HaKpas oT 2 u 4 ocrasa 2.
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ITPUHIINII HA KPANHIA EJIEMEHT

MeTobT Ha KpaiffHIS €JIEMEHT € 9eCTO U3MOJI3BAH TOIX0/T U PelllaBaHe
Ha 3ajaqu. Toit ce mpuiara, Korato B yCJOBHETO Ca JAJIEHN INCIa, TOUKN
WK IPYTH 00EKTH, KOUTO HE ce PAa3/IndaBaT, IMAT €IHU U ChIINA CBOMCTBA.
Torasa e ymo0HO Ha ce pasriiea WM HAW-TOJEMUST, W Ha-MaJIKHST,
WK Hail-JIeBUSAT U T.H. O0EKT; B 3aBUCUMOCT OT 3aJadaTa Ja ce usdepe
00eKT ¢ HAKAKBO kpaliHo cBoiicTBo. lloHsiKora, KOraTo craBa Jyma 3a
4quca, € yJI00HO He caMo Jia ce n3dbepe Hail-roJIsIMOTO WU Hali-MaJIKOTO,
a Jucjara Jia ce MOAPeIaAT 10 TOJeMUHA.

Bamada 1. Ilo okpbKHOCT ca 3alKCcaHd N YUCIa, KATO BCIKO THUCTIO €
paBHO Ha CPEIHOTO aAPUTMETHIHO Ha JiBeTe My cbeeann. [la ce mokaxe,
Ye BCUYKH YHCJIa Ca PABHIU.

Pewenue. Tbit kKaTo umcaaTa ca KpaeH Opoii, MoxkeM J1a u3bepem Haii-
POJISIMOTO OT TsIX (AKO MMa HSIKOJIKO Haii-rojiemu, m3bupame Koe Jia € OT
TsX). AKO M30pAHOTO YHCJIO € @, & JBeTe My CbhCeIHH ca b U ¢, TO OT
YCJIOBHETO CJIeJIBa, Je

b+ c
(1) a=— —2a=0b+c
Ho nopaau u36opa Ha @ KaTo HAl-TOJIAMO YHACIO UMAaMe
azb
= 2a=>b+c.
azc

Torasa paBencTBoro (1) € BB3MOXKHO caMo KoraTo a = b = c.

HpO,IL’bJI}KaBaMe IO CbIIUA HaYUH U II0JIydaBaMe, 9€ CbCEIHUTE Ha b
u ¢ 9ucCJja Ca paBHU Ha a, TeXHUTE CbCECJHN Ca paBHU Ha a W T.H. C.HQ,ZLO—
BaTE/JIHO BCUYIKHN YUCJIa IIO0 OKPBb2KHOCTTa Ca PaBHH.

Bamaya 2. B noserara ma Oe3paitHa ImaxmaTHa IbCKa Ca 3allMCAHI
qHCJIa TaKa, 9e BCSIKO € PABHO Ha CPEIHOAPUTMETUIHOTO HA YETUPHUTE CU
cbeenan. Jlokazkere, e BCUUKN YHCJIA Ca PABHI.

Vnsmeane. Heka a e Hall-MaJIKOTO OT BCUYKHU 4uCaa, a by, by , by u
by ca yeTupure My cbeeann dncia. OT yeaoBHETO cjeaBa, de

bl+bg+bg+b424(I:b1+b2+bg+b4,

KOETO € BBL3MOXKIO CaMo Koraro by = by = by = by = a.
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3amaya 3. Bwbpxy npasa e jajaeHo MHOKecTBO oT Touku M. M3BecTHO
e, 9e BCsIKa ToUKa oT M e cpejia Ha OTCEeUKa, YNHTO Kpaiilna ca TOUYKHA OT
M. Jla ce mokaxke, de MHOKecTBOTO M e Ge3KkpaiiHo.

Pewenue. Jla pomycuem, ye muoxkecrBotro M me e Geskpaitno. Torasa
MOXKeM Jla u30epeM Hali-JisicHaTa TOYKa X OT MHOXKeCTBOTO M BBLPXY
npasata. Toukara X He e BbTpeIIHa 38 HUKOSI OTCEYKa ¢ KPaulla B MHO-
»xectBoTO M, ciieoBaresino X He e cpejla Ha TakaBa oTcedka. IIporuBo-
peune; cjieJIOBATeTHO MHOYKecTBOTO M e Ge3KpaitHo.

Bamaya 4. B paBauHata ca JajJeHH KpaeH OpOil TOYKH, OIBETEHH B
CUH WX YePBEH IBAT TaKa, 1€ Jla UMa MOHe TPU TOYKU OT BCEKH IBAT U
HUKOU TPHU TOYKU OT €IUH IIBST Ja He JiexKaT Ha eJHa mpasa. Jlokaxkere,
Ye HAKOU TPHU TOYKUA OT €JUH U CbII IBAT 0O0pa3yBaT TPUHLI'bHUK, Ha
YUHTO KOHTYP JiezKaT He TOBeve OT JIBE TOUKHU OT JIPYTHUs IBSAT.

Pewenue. a pasriieamMe MHOXKECTBOTO OT TPUbI'bJIHUIIATE C €THOIIBET-
HU BbpPXOBE M3MEXKy aajeHuTe Touku. Cpes ToBa KpaiiHO MHOXKECTBO
UMa TPUBI'bJIHUK ¢ Hail-MaJKo Juie. Thil KaTo HUKOW TPH €THOIBETHH
TOYKH He JIEZKAT Ha eJIHa IpaBa, Hail-MaJIKOTO JuIie e mo-royamo ot 0. Jla
pasriie/laMe eJINH TPUbIbLJIHUK ¢ Hafi-MaJiKo June. Jla o3nadmm BbpxoBe-
te My ¢ A, B u C' u neka te ca deppenu. [lle mokaxkem, de 1Mo KOHTypa
Ha Tpubrbiannka ABC' jexkaT He moBede OT JBE CUHU TOYKH.

Jla jomycHeM TPOTHBHOTO; HEKa TPUTE CUHU TOUKU X, Y, 7 jexar
Ha KOHTypa Ha TpubIbiaanka ABC.

C C

A B A B

[Ipm BCcAKO BB3MOXKHO pasrosiokenue Ha X, Y, Z 1o cTpaHuTe Ha TPH-
broaanka ABC jmnero Ha cuHUS TPUBLIBIHUK XY Z € MO-MajKO OT
munero Ha ABC', koeto e nporuBopedne ¢ u3bopa na ABC.

CitetoBaTETHO IO KOHTYPA Ha €IHOIBETHUSI TPUWHI'bJIHUK C MUHUMAJI-
no Jintie ABC' niexkat He 1oBeve OT JBe CUHU TOYKH.
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3amaya 5. Bbpxy mpaBa ca jajeHu KpaeH OPOil OTCEYKH, KATO BCEKU
JIBe OTCEeYKM mMaT obima Touka. Jla ce goKaxke, Ue mMa TOYKA, KOATO €
o0111a 3a BCUYIKUA OTCEUIKH.

Vnsmeane. Heka Haii-JIeBUAT OT JeCHUTE Kpaulla Ha JIaJeHUTe OT-
ceuku e A, a Hail-meHHAT OT JeBUTe Kpauia Ha orceukure e B. Iloka-
JKere, de orceukara AB e o0Ia 3a BCHYKH JaJeHN OTCEUKH.

Bamaua 6. B paBunara ca or0essi3aHU HSIKOJIKO TOYKH ([IOHE TPH),
BCEKU JIBE PA3CTOSHUS MEXKIy KOWTO Cca pasjndHu. Besgka oT Te3n TOUKN
e cBbp3aHa ¢ Hail-Oinuskara 10 Hes. Moxke Ji Ja ce IOJIy4Yd II0 TO3U
HAYMH 3aTBOPEHA HAYYIEHA JINHUS !

Pewenue. Jla momycneM, 4e € Bb3MOXKHO Ja

ce IOJIy4M 3aTBOPEeHA HavylleHa JuHus. Heka

AB e Haii-rojsiMaTa OTCeYKa Ha Ta3W JUHUSA,

a AC u BD ca cbeequure orceuku Ha AB. ¢ C
Torasa AC' < AB, T.e. B He e Haii-O/mm3KaTa

o A touka, m BD < AB, t.e. A He e Haii-
oamskara 10 B rouka. CiieoBaTe/IHO TOYKH- A B
te A u B He ca cebpzanu. IIporusBopedne.

Bamaya 7. Ha Bcgka or 15 miaHeTH, BCEKH JBE PA3CTOTHHUS MEXKLY
KOWTO Ca Pa3jnvdHM, NUMa acTPOHOM, KOMTO Hab/ogaBa Hail-Om3KaTa 10
Hero miaaHera. Jlokaskere, de HsIKOd OT ILJIAaHETHTE He ce HaOJIIoJaBa OT
HUKOTO.

Pewenue. Tbit kaTo Becekn or 15 acTpoHoMu HabJ/IIOAaBa 10 €aHa OT 15
IUIAHETH, aKO HAKOs ILJIaHeTa ce HabJII01aBa OT JIBaMa aCTPOHOME, TO HMa
IJIaHeTa, KOATO He ce Hab/IIogaBa OT HUKOTO.

Jla m3bepem minanernte A m B Ha Hail-MaJIKO pa3CTOsIHHE €JIHa OT
npyra. AcrponombT Ha A HabmomaBa B u actponoMbT Ha B Hab/II0aBa
A. AKo 1opu u eiH acTPOHOM OT ocraHaauTe 13 mianern Habmomasa A
wim B, HsiKos1 1aHeTa 11e octane 6e3 HabJ/IIoAeHe. 3aToBa 1a IPUEMEM,
4Ye HUTO €JIMH aCTPOHOM OT ocTraHajmTe 13 mianeru He Hab/momaBa A wim
B. Torapa mozke j1a m3KaounM A u B 1 1a TOBTOPUM Pa3ChiKIEHIETO 34,
octanajuTe 13 mIaHeTH: OTHOBO Jia n3depeM jBeTe Hail-OJIM3KM IIIaHeTH
u3Mexk Iy Tax u T.H. [lo To3m HaumH Ie cTurHeMm 1o eHa miaHera (Tbii
KaTo 15 e HeYeTHO YKCJI0), KOSITO HUKOW He HABJII0/IaBA.
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Samaua 8. [la ce mokazke, 4e OT cejleM PA3JIMYHU €CTECTBEHU UHCIa
c¢be cyMa 100 morat Ja ce u3dbepar Tpu duciIa, YUATO CyMa € He TO-MaJIKa
ot 50.

Pewenue. [la mogpeauM dmciara Mo rojieMuta a; < ag < - -+ < a7 U Ja
JIOIyCHEM, Ye cOOPBT Ha TPHUTE Hail-rojemu e mo-mMaabk ot H0, T.e.

(2) as + ag + a7 < 49.

Twbit karo cOopbT Ha Bemuku 4dnciaa e 100, coopbT Ha OCTaHAJIUTE € I10-
rojigm oT H0, T.e.

(3) al—l—a2+a3—|—a4§51.

(UsmosBame, e duciaTa ca eCTeCTBEHH; 3aTOBA No-MaAko om 50 o3Ha-
qaBa No-MaAKO UAU PABHO Ha 49.)
Ot nojapei6aTa Ha YuCIaTa U TOBA, Y€ CA €CTECTBEHU, CJIEJ[Ba, e

52(14_‘_17

OTTYK
a6§a5+1§a4+2,

a7Za6+1 ZCL4—|—3.
Karo cbbepem TpuTe €HOIMOCOYHN HEpaBEHCTBA TOJIydaBaMe
as + ag + ay 23(144‘6.

Or 1yk u (2) crensa, |e
3a4 +6 § 49,
OTTyK, Tbil KATO a4 € eCTeCTBEHO YUCJIO, CJeABa, de ay < 14.
Ho rorasa az < 13, ay £ 12 u a; < 11. 3a cbopa na yerupure Haii-
MAaJIK! IUCJIa TTOTyIaBaMe

ay+as+as+ags S 11+ 12+ 13+ 14 = 50.

[Mosyuxme nporuBotetne ¢ (3).
CrenoBaTeIHO JIOIYCKAHETO € HEBAPHO, T.e. cOOPDBT HA TPHUTE Haii-
rOJIEMHI 9HCTIA € TIO-TOJISIM M paBeH Ha 50.

Bamaua 9. Coopbr Ha 123 uncia e 3813. Jlokazkere, 4e morar jia ce
uzbepat 100 or Te3u umcia cbe coop He mo-mMaako ot 3100.
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Samava 10. [lajenu ca ceieM eCTECTBEHM UHCa, [IO-MaJKu oT 125.
la ce joKaxke, Y€ OTHOIIEHUETO Ha HAKOW JIBE OT TAX € B MHTEpPBaJa OT

5,&02

Pewenue. ,Ha IHoApeIuM ducjiaTa I10 I'oJIEMHUHA
lSasbscsdsesfsy

7 Ja JIOIyCHEM, Ue BCAKO CJIEBAIO YNCJIO B PeInIaTa € MoBede OT 2
LT TO-TOJIsIMO OT ipeauriHoTo. [lorygaBame mocseioBaTeHO

a2 1;

b>21=2 = b2=3;

c>23=6 = 2T

d>27=14 = d=15;
e>215=30 = e2=3l;
F>231=62 = f=63;
g>263=126 = g¢=>127.

[TocenoTO HEPABEHCTBO € B MPOTHUBOPEYNE C YCJIOBUETO, Y€ JAJCHUTE
qnciia ca mo-Maaky ot 125. CremoBaTeHo HIKOe OT YUCIaTa B PEIUIATa
€ He ToBeYe OT 2 IbTU MO-TOJIIMO OT IPEJIUIITHOTO, T.€. OTHOIIEHUETO WM
e B uHTepBaJja or 1 jo 2.

Samauva 11. Jlagenu ca jgecer ecTeCTBEHHM 4uc/a, He rmo-rojgemu oT 91.
Jla ce mokazke, e OTHOIIEHHETO Ha HSIKOW JBE OT TsIX € B MHTepPBaJja OT

2 3
— 0 —.

3 2
Pewenue. a noapeaum duciaTa Mo ToJleMuHa a; < ay < -+ < ajp 1 1a
az ag a1o 3
JOITyCHEM, Y€ BCAKO OT OoTHOIlIeHudTa —, —, ..., — € IIO-I'OJIAMO OT —.
ay Qs ag 2
HOCﬂeﬂOBaTeﬂHO IIoJIydaBaMe
3 > > 92 3 > 4
a2>§.a1:1,5:>a2:2, CL3>§.2:3:>6L3:4,
3 3
a4>§.4:6:>a4§7; CL5>§.7:10,5:>CL5§11;

3 3
a5 > 511=16,5 = as 217 ar > 5.17 = 25,5 = ar 2 26;
3 3
a8>§.26:39:>a8§40; CL9>§.40:60:>CL9261;

3
ayp > 5.61 = 91,5 = ayp = 92, uporuBopedne.
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Samauva 12. Boiinumnu ca mojpeaeHn B JIBe PEININ 110 1 YOBEKa TaKa, 9e
BCEKH OT I'bpBaTa PEINIA € He II0-BHCOK OT CTOANINA 3a]i HErO BOWHHUK
OT BTOpaTa peauna. BbB BegKa OT peaunuTe BOWHHUIUTE Ce HAPEINJIN
o pbeT. Jlokaxkere, Ue U c1eJl TOBa BCEKH OT I'bpBaTa peulia Ie e He
[TO-BHCOK OT CTOSIINS 3a] HErO BOMHUK OT BTOpATa PEIUIIA.

Pewenue. Ja ozauum ¢ a; = ay = -+ 2 @, pPbCTa Ha BONHHUIUTE OT
wbpBaTa peauna, a ¢ by = by = -+ 2 b, pbeTa Ha BOMHUITE OT BTOpaTa
penua.

Jla momycHeM, e ciiel IpeHapeXk IaHeTo HIKOM OT IMbpBaTa pPeIuia e
[TO-BHCOK OT CTOSIIMS 381 HENO BOMHUK OT BTOpaTa PeIuIla, T.e. 3a HIKOe
k e B cuyta HEPABEHCTBOTO Ay > by.

a2 ay = - g1 2= A 2 2 ay,
vV
by = by 2 b1 = by 2 2 by,

ToBa o3HavaBa, Ue mpeay IpeHaAPEXKIAHEeTO BOMHUKBLT C PbCT @) € CTOSLI
IIpeJ] HAKOM OT IO-BUCOKUTE OT by, BOMHMIM Ha BTOPHUSI P, T.e. IPeJl He-
KOMt OT by, by, ..., bp_1 (kouro ca k — 1 Boiiauiu). Ho u mo-Bucokure ot ay
BOWHUIIN A1, Ao, . . ., Ak_1 TPAOBa J1a ca O mpejt HIKoi oT by, by, ..., bp_1.
[Toxyunxme, e mpeau NpeHape:KIaHeTo BCUIKUTE k BORHUIM a1, A, . . . , (),
TpsAOBa J1a ca CTOSLIN IIPeJ HAKOM OT BoMHHUIHUTE by, by, . . ., by_1, KOUTO ca
k — 1 ua 6poii. I[IporuBopeune.

Bagaua 13. B kpbros Typuup y4yacrBauu 8 renucuctu. Jlokazkere, de
morat ja ce uzbepar 4 or tax, A, B, C, D, taka, 1e A na e mobemun B,
C, D; B na e nobemun C'u D; u C' na e mobeaun D.

Pewenue. Heka A e TeHUCHCTBT ¢ HAl-MHOTO 1106e/11 (UK € eJIuH OT CIie-
JeaunTe Hafi-mMHOro nobesn). Toit e crevesn moHe 4 mobeau (3a1moTo
obrmusaT 6poit mobeu e 8.7 : 2 =28 u 28 : 8 = 3,5). [la pasmiename ma-
JOBETE MEXKJy Te3W YeTHPH TEHUCHCTHU, KOUTO ca mobemenn ot A. Exnn
oT TsX, HanpuMmep B e credesm none ape mobein (3amoro MexKIy ue-
TupuMa ce u3urpasar 6 mMada u ce nogessaT 6 mobeau). B maua mex iy
nBamarta, mobegern or B, enuausar — C, e nobeann apyrust (D).
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MATEMATUNYECKA NHAYKIINA

Samaua 1. Papuunara e pasjeiieHa Ha 00JIaCTU € 1 IPaBU, HUKOW TPHU
OT KOUTO He Ce pecuvaT B e/lHa TodKa. /la ce mokaxke, 1e qacTuTe MOrar
Jla ce OIBETAT B JiBa IBSATA TaKa, U€ BCEKU JIBe ChCeTHHM 0DJIaCTH Jia ca
Pa3HOIBETHH.

Pewenue. Ako mpaBaTa e camo efiHa, T.e. n = 1, TBbPIEHAETO € OUEBUIHO.
Jla TpbrHEM OT TOBA OIBETABAHE U Jia IIOCTPOUM OIIe €Ha IIpaBa, T.e. J1a
pasriieame ciaydas n = 2. Kato cMeHnM mpBeTa Ha 00JIaCTHTE OT €IHaTa
cTpaHa Ha HOBaTa IIpaBa, IoJlydaBaMe TbPCEHOTO ollBeTsdBaHe. EJiHO oT
BBb3MOXKHUTE TI0JIOKEHUSI Ha BTOPATa IIpaBa € MOKa3aHO Ha YepTezKa.

N Y.
AN

Kato nmame onpersgBaneTo 3a /1Be IIpaBi, aKO IIOCTPOUM TPeTa U CMEHIM
IBeTa Ha BCUYKHU YacTH OT €JHaTa U CTpaHa, IoJiydaBaMe OIBEeTsBaHe
B ciaydad n = 3. [lopoabirKaBaiikKu 10 TO3W Ha4YWH, 338 BCSIKO N MOXKE
J1a OIBETHUM YacTUTe B JIBa IBsATa TaKa, Ue CbCeIHUTe OOJACTH Ja Ca
Pa3HOIBETHN.

3apgaua 2. Pasuunara e pazjesena Ha o0JiacTu ¢ n OKpbkHOCTH. Jla
ce JIOKazke, 4e 4aCcTUTe MOraT Jia ce OIBETAT B JBa I[BATA TaKa, Y€ BCEKHN
JIBE C'bCEJIHU ODJIACTH JIa Ca PA3HOIBETHU.

Pewenue. Moxke J1a KoHCTpyHpa-
M€ WaTMAMHO OTIBETSIBaHE 0 NH- 0
JIYKIWsl, KaKTO B 3aja4a 1 (omu-
taiire!). pyr Haunu e jga 3amu-

1meM BbB BCsIKa 00JjacT Opos Ha
OKPBXKHOCTUTE, B KOUTO TSI Ce Ha-
MHpa U CJIeJI TOBa Jia OIBETUM B
eIMHNA IBAT OOJIACTUTE C YEeTHU
YUCaa, 8 B APYTUs IBAT — 00J1ac-

TUTE ¢ HEUCTHU YHUCIIA.
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Samaya 3. Haii-MHOro Ha KOJIKO YacTU ce pasjiesis paBHHHATA OT N
npasu’?

Pewenue. Heka ¢ S(n) o3nauny MakcuMaJInus Opoit 4acTH, Ha KOUTO Ce
pasjesist paBHUHATA OT N ipaBu. Zcuo e, e S(1) =2, 5(2) =4, 5(3) =7
(BX. WepTexka OT 3a/ada 1) U MOXKe J1a HAMEPHM, e

S(4) = 11.

R

BabesizBaMe, de OpOAT Ha JaCTUTE Ce yBeandaBa ¢ 2, mocie ¢ 3, ¢ 4 u
T.H.

n | 1]2]3]4
Sy 2 [ 47|11

+2 +3 +4

Mozxe ma npennosnoxuM, de S(n) = S(n—1)+n. Toa Hancruna e Taka,
3aIl0TO N-TaTa IpaBa IPHOABS Hali-MHOIO HOBH 00JIACTH, KOTATO [IPECHYa
BCsKa OT octanasute n — 1 npasu. IIpn ToBa mpecnuame n-tarta mpasa ce
pasjiesist OT 7 — 1 mpecevHn TOYKU Ha N 9aCTH, BCAKA OT KOMTO pa3Jesis
HsAKOs 00J1acT Ha jBe. CieloBaTEIHO ¢ OCTPOSBAHETO Ha N-TaTa [paBa,
OposT Ha 00JIACTUTE Ce yBeJrmdaBa Hall-MHOTO C n.

Karo msnonssame 3aBucnmoctta S(n) = S(n — 1) 4+ n, namupame

S(n) = Sn—1)+n=
= Sh—-2)+(n—-1)+n=

= S(1)+2+3+4+---+n=

= 24+2+43+4+-+n=
n(n+1)

= 1+(14+2+34+44+---4+n)=1+ 5

Samaya 4. Haii-MHOro Ha KOJIKO YacTU ce pasjiesis paBHUHATA OT N

OKPbKHOCTHU?
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Ynsmeane. Axo S(n) e MakcnMmagHHAT OOl YacTH, HA KOUTO N OK-
PBKHOCTH pa3/ieiar paBauHara, 7o S(n) = S(n—1)4+2(n—1). Jokaxere,
qe S(n) =n(n—1) 4+ 2.

3&,[[&“13. 5. B’prOBeTe Ha H3II'bKHAJI MHI'OBI"'bJIHUK Ca OIBETEHU B TPpU
OBdATa TaKa, Y€ BCEKU IBAT IIPUCHCTBa M HUKOM JBa CbhCEIHMN BbpPXa HE
Ca €HOIIBCTHH. ,ZLOK&}KGTQ, e MHOI'OBI'BJIHHUKDT MOXKE Ja Ce pa3aesin
Ha TPUDLI'BJIHUINW C JUaroHaJi TaKa, Y€ BbPXOBETC Ha BCEKH OT TE3U
TPUBI'BJIHAIOU & Ca OLBETCHU B TPU Pa3/IMYHU IBATA.

Pewenue. Heka BbpxoBeTe ca OI[BETEHU B CHH, Y€PBEH U 3€JI€H I[BSIT.

[IbpBo 1MIe TOKazKeM, de UMa TPU IOPEJIH BbpXa Ha MHOIObI'bJIHUKA,
OLIBETEHU B TPU PA3IUIHU I[BITA.

Jla morycHeM NIPOTHUBHOTO, T.e. Ye HsSIMa TPHU HMOPEIHH Pa3HOIBETHU
Bbpxa. Heka BbpxbT Ay e cun, a A; e uepBen. Cropes T0IyCKaHETO
BbpxbT Aj He e 3een (mnaue A;, Ay, A3 ca TP MOpeTHU DPA3HOIBET-
HEU Bbpxa), T.e. A3 e orHOBO cur. Hararbk 1BeToBeTe ce peyBar: CHH,
YepBeH, CUH, YepBeH U T.H. ToBa IpoTUBOpeYr Ha YCJIOBUETO, Y€ MHOIOb-
I'bJIHUKBT UMa U 3ejieH BpbX. ClegoBaTe/lH0 MHOIOBI'bJIHUKBT UMa TPU
[IOPETHI PA3HOIBETHH BbpXa.

Cera 111e JTOKaXKeM 10 UHIYKIUS TBbPJIEHNETO Ha 3ajadaTa.

AKO MHOrOBI'bJIHUK'BT € TPU'bI'bJIHUK, TBHPJAEHUETO € OUEBUIHO.

Jla nomycHeMm, 4e BCEKH N-bI'bJIHUK, YNUTO BbPXOBE Ca OIBETEHU CIIO-
Pell yCJIOBUETO, MOXKE JIa Ce pa3Jel ¢ JUaroHa il Ha TPUbIbJIHAIN, BCe-
KI OT KOUTO UM& TPH PA3HOIBETHH BbPXA.

Ha pasrnegame (n + 1)-broaauk Ay AsAs ... Ay Ay, 9IATO BPXO-
Be Ca OIBETEHU B TPHU Pa3IUIHU IBSITA U BCEKU JIBa ChCEJIHHM BbpPXa ca
PA3HOIIBETH.

o \ Apir \

Qur. 1 @wur. 2
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KaxkTo nokazaxmMe B Ha4aI0TO, UMa TPU IOPEIHU PA3HOIBETHHA BbPXa Ha,
MHOI'ObI'bJIHUKA; HeKa Te ca Ay, Ao, As. Jla mocrpoum auaronasia A As.
Toit pazaenst MmuorobIbiaauka A As Az ... A, A,y Ha pasHOIBETHUS TPH-
bI'bIHUK A Ay As v Ha n-brbianuka A1 Az ... Ay A,

Beekn nBa cheegam Bbpxa Ha n-brbiaauka Ay Az ... A, A, ca pas-
HOIIBETHM M aKO Ca IPEJICTABEHN U TPUTE IBATA, OT WHYKIIMOHHOTO JIO-
myckane cieqBa, de AjAs. .. A, A, 1 MOXKe J1a ce paszenn ¢ IuaroHaJn
Ha TPUBI'bJIHUIM C PA3HOIBETHU BbpxoBe (dur. 1).

Axko BbpxoBere Ha A1As... A, A, 1 ca onBerenu B Ba 1BsTa, TO A
€ eJMHCTBEHUAT BPBLX HA JAJCHUSA N + l-bI'bJIHHUK, OIBETEH B TPETUSI
nBaT. ToraBa KaTo MOCTPOMM BCUYKK JIMaroHasu mpe3 Ag, Ie mosydanm
TbPCEHOTO pasjersne (dur. 2).

Samaga 6. Jlokaxkere, ue kBagpar 2" x 2", OT KOUTO € U3PA3aHO €JIHO

KBaJpaTde, MOxKe J1a CE€ IIOKPHUe C Bj

Pewenue. 3a KkBagpar ¢be cTpaHa 2 TBbPAEHHETO e BapHo. Jla mgomycHeM,
Je BCEKU KBaJIpaT ChC cTpaHa 2" ¢ €JIHO M3PsA3aHO KBaJIpaTde MOXKE Jia
ce TIOKpHe C bI'bJIdera.

[Ie mokazkeM, de ToraBa KBaJpaT cbc cTpaHa 271! ¢ enHo n3psazano
KBaJIpaTde ChIO MOXKE Jla ce MOKpHe ¢ bI'bdeTa. Pa3aensame KBajpara
cbe crpana 2" Ha wernmpm KBagpaTta cbe cTpana 2. V3pa3aHOTO KBaI-
parde momnaja B eJIuH OT TaX (OIBETEHUSIT HA YepTerka), KOWTO CIope/T
WHIYKIIMOHHOTO JIOITYCKAHE MOXKE JIa TOKPUEM C bI'bJIYETA.

[TocTaBsiMe cjeIBaIOTO BI'bJIYE B IEHTHhPa Taka, due jJa He 3acdra Bede
HOKPHUTHsI KBaJIpaT ¢be cTpana 2" (Ha deprexka To e 3ampuxoBaHo). Tosa
bI'bJIUE IOKPUBA 110 €JIHO KBa/IpaTde BbB BCEKU OT OCTAHAJIUTE TPU KBa/I-
parta c¢be cTpana 2", ceIoBaTETHO BCEKU OT TIX CIIOPE]T WHTYKITMOHHOTO
JIOTIyCKaHe MOYKET Ja ce TTOKPHE C bI'bJIIeTa.
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Bamaua 7. JlokaxkeTe, 9e KBaJpaT MOXKe Jia ce pa3perke Ha n KBajgpara
3a BCIKO N > 6.

Pewenue. He e Tpyano na pazpexkem KBajipar Ha 6 KBaJipaTa, Ha 7 KBa/JI-
para u Ha 8 KBaJIpaTa.

n==~6 n="7 n=3~8

Ocsen ToBa 3abessI3BaMe, e IPHU pa3ps3BaHe Ha KBaJpaT Ha 4 KBajpara,
oOrust Opoit Ha KBaJpaTUTe Cce yBeJudana ¢ 3.

Tazu ormepanus MO3BOJIsIBA OT pa3ps3BaHe Ha N KBaJpaTa Ja Ce IOJIydIH
pa3psasBane Ha n + 3 kBajpara. [lo To3u Havunn

e OT paspsi3BaHeTO Ha 6 KBajpaTa MOXKe Ja Ce IMOJIYydH pa3psi3BaHe
Ha 9, 12, 15, ...,6 + 3.k xkBazpara;

e OT paspsi3BaHeTO Ha 7 KBaJpaTa MOXKE Ja Ce IOJy4Yd pa3psa3BaHe
ma 10, 13, 16, ..., 7 + 3.k kBazpara;

e OT pa3psi3BAHETO Ha 8 KBaJpaTa MOXKe Ja ce HMOJIYydd pa3psi3BaHe
na 11, 14, 17, ..., 8 + 3.k kBajpara.

CiemoBaTeTHO KBaJpaT MOXKE Jla ce paspexke Ha 1 KBaJgpaTa 3a BCSIKO
n > 6.

3a,z[aqa 8. ,L[OK&}KGTG, g€ paBHOCTPaHEH TPUBI'bJIHUK MOXKE Jla CE€ Pa3-
pexKe Ha 1 paBHOCTPaHHU TPUBI'bJIHHUKaA 3a BCAKO T Z 6.
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3agaua 9. Jla ce mokake, Ue BCIKO €CTECTBEHO UNCIIO, TO-TOJSIMO OT
7, MOXKe Jla ce TPeJICTaBU BbB Buja 3a + Hb, KbJeTo a,b ca ecTecTBEHU
yucsaa nin 0.

Ynsmeane. Or npejicraBsaHugTa Ha Tpu nopeaan ducia 8 = 3.145.1,
9=33+50wu 10 = 3.0+ 5.2 c npubaBsHe Ha 3.k MOXKe J1a ce TOJyIaT
npejicrapaaud na 8 + 3.k, 94 3.k, 10 + 3.k, T.e. Ha BCUYKU TIO-TOJIEMHU OT
7 eCTeCTBEHHU YHUCIIA.

SBamaga 10. Jlagen e mpaBObI'bJHUK M X n, Karo m,n > 1. a ce

JOKazKe, 4e€ IIPaBObI'bJIHUKDT MO2KE Ja Ce€ HapexKe Ha bI'bJdeTa Hj,
aKoO:

a) 3/m, 2/n;

6) 6/m, n > 1 — HeUIeTHO;
B) m=9,n=>5;

r) 3/mnum,n > 3.

Ynsmeane. a) B To3u cirydaii IpaBObI'bJIHUKBT MOXKE JIa C€ HAPEXKE
Ha MTPABOBLI'BJIHUIN 2 X 3, BCEKU OT KOUTO CE€ CHCTOU OT JIBE bI'bJIUETA.

6) B ciydas npaBObIbJIHUKBT Ce ChCTOM OT JIBa TIPABObI'bIHAKA 1M X 3
u m X (n—3), BCeKH OT KOUTO NMa eJTHa YeTHA U eJlHa KPaTHA Ha 3 CTpaHa,
T.€. CIIOpEJT &) MOXKE JIa Ce HAPEXKe HA bI'bJIUeTa.

B) [Ipumep 3a paspsizBaHe Ha TO3M MPABOBLI'LIHUK € MOKA3aH HA Yep-
TexKa.

il

L]

—

r) AKO m WK n e YeTHO, TBbP/IEHUETO cJiejiBa oT a) u 6). Ako m u n
ca HeYeTHH U 3/M, IPABOBIBIHUKDBT CE CHCTON OT TPU HPABOBIbJIHAKA!
9x5, (m—9)xnu9x(n—>5), BCeKH OT KOUTO MOXKe Ja Ce HapexkKe Ha
bI'bJIYETA.
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JIEJUMOCT

3amaya 1. /la ce mamepu Hail-MaJKOTO €CTECTBEHO YHCJIO, KOETO UMa,

TOJIKOBA JIEIUTEN, KOJKOTO ducyioro 2016.

Pewenue. [IbpBo me namepum 6post Ha geaurenunte Ha 2016. Tbit kaTo

2016 = 2.2.2.2.2.3.3.7,

B pazjaraneTo Ha JenuTen Ha 2016 Moxke 71a mMma Hali-MHOTO TET MHO-
JKUATEJIS 2, He ToBeYe OT JIBa MHOYKUTEA 3 U Hafl-MHOT'O €/IMH MHOXKUTE/T
7. CrenoBaresHo 6posT Ha 2 MOXKe Jia ce uzbepe Mo mIecT HadwHa (5,
4, 3,2, 1 wim 0, T.e. HUKOJIKO), 6posaT Ha 3 — 1o Tp! HaumHa (2, 1 wim
0), a 6posir Ha 7 — 10 ABa Hauuua (1 wm 0). [lo To3u HaumH Morar ja
ce obpazysart 6.3.2 = 36 nmenurend. Yucrara ¢ Touno 36 JeIUTETM UMAT
HdKOE OT MOKa3aHWUTe B JisiBaTa KOJIOHA Ha TabJIHMIaTa pas/iaraHus.

5
2

Paznarane Hait-manko wmcio
D...D 235
——

35
P-q.q..... q (6posiT Ha mesmresure e 2.18 = 36) 2173

——

17

pp .q.q..... q (6pogar na nesmrenure e 3.12 = 36) 211 32

2 11
PPP.qq. ... q (6posT na neqmrenmre e 4.9 = 36) 2833 = 6912

3 8
p.p-p-p-p-q.q-q.q.q (6poar na gemurenute e 6.6 = 36) | 2°.3° = 7776

5 5
p.q.1.1. . ..., (6posT Ha memurenure e 2.2.9 = 36) 28.3.5 = 3840
8

p. q.q .p.r.rr.r (6poar na pemurenute e 2.3.6 = 36) | 2°.32.5 = 1440

p.p . q.q .r.r.r, (6post Ha gaemuresnute e 3.3.4 = 306)
~— =~ Y
2 2

23.3%.5% = 1800

p.q. 7;7" . 5;9 (6posiT Ha menuTenure e 2.2.3.3 = 36)

22.3%2.5.7 = 1260
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(Hucnara p,q,r u § ca pasaudnu u npocru.) Haii-maakure ducia oT
CBLOTBETHUS BUJI Ca B JIICHATA KOJOHA; HAN-MAaJIKO CPeJ TIX € YUCJIOTO
1260.

Bamaua 2. [la ce HaMepn ecTeCTBEHO YMCJIO, KOETO Ce JIeJin Ha D 1 Ha 9
n uMa TogHo 10 mesmresn.
Pewenue. Hexka Tbpcenoro aucyio e n. T'bit KaTo n ce genmu Ha 5 1 9 = 3.3,
pasjaraneTo My Ha ITPOCTH MHOXKUTEN BKJIIOYBA 3.3.9.

Ot apyra crpana, guciara ¢ To9Ho 10 geurenn nMaT HIKOe OT CJIeI-
HUTe pa3jlaraHus Ha IIPOCTH MHOXKUTEJIN

® p.pp-p-ppppP-p=p’;
9

® p.q.q.q.q = p.q* (6poar na gemurenure e 2.5 = 10),
4

KDBJIETO P U ¢ Ca PA3JINIHU IPOCTH Yncia. T'bil KATo B pas3jlaraHeTo Ha
n ydacTBaT IHoHe JBe mpocTd uuciaa (5 u 3), bpBUAT cydail oTIHajA.
Cnenosarenno n = 5.3% = 405.

3agaua 3. IllpouwsBeneHmero Ha ecTeCTBeHHWTe Yucaa OT 1 710 n ce 03-
nagasa ¢ n!. Hanpumep, 5! = 1.2.3.4.5 = 120. Jla ce namepu 6posT Ha
neaurenaure Ha 17!,

Pewenue. B paznaranero na 17! qucsioro 2 yuacrsa Ha crenex

17 17 17 17
— _ _ —| = 442+1=1
S]] 5] [ e rare o

(¢ [z] osmagaBame mmaTa gact #Ha unciaoro x). Crenenra Ha 3 B pasia-

ranero Ha 17! e 17 17
— — | =54+1=6;
5]+ [5]-er-s

IPOCTOTO YHUCIO 5 ydacTBa B pazjiaranero Ha 17! Tpu wbru (110 BeIHDbK
or 5, 10 m 15), a 7 — aa wbru (or 7 u 14). [Ipocrure gucia ot 11 mo 17
ydgacTBaT B pasnaranero Ha 17! mo Begabx. [lomydauxme, 1e

171 = 21535 53 72 11.13.17.

Cnenosarenno 17! uma 16.7.4.3.2.2.2 = 10752 pesmarenn.
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Samaua 4. Kojko ca ecrecTBeHHTe YHCIa N, 38 KOUTO JPOOTA e

paBHA Ha €CTeCTBEHO YHCJIO?

_ _ 71l qq7
Bagaua 5. Akon=7...7.11...11 =711, koe or uucjara n, 7.n,

11 7
11.n n 17.n nMma Hali-MHOTO JEJIATEJINA?!

Sagadya 6. Kouko ecrecTBeHN 4YHCAa Ca JEIATEJIN Ha TOYHO IBE OT

qucara 800, 960, 12007

Pewenue. Nname 800 = 2°.52, 960 = 2°.3.5 u 1200 = 24.3.5%.

O6mure gemurenn vHa 960 u 1200 ca mesmresmre na HOJZL(960, 1200) =
24.3.5, a Te ca 5.2.2 = 20.

O6mure nemurenn vHa 800 u 960 ca mesmrenmre na HOJZ (800, 960) =
255, a Te ca 6.2 = 12.

Ob6mrure neauresn va 800 u 1200 ca pesmrenure na HOJI(800, 1200) =
2452 1 ca 5.3 = 15.

Henurenure u Ha Tpure gncia ca peaureaure va HOJI (800, 960, 1200),
T.e. Ha 2%.5 1 ca 5.2 = 10.

Bposit Ha ecrecTBeHmTE UNCIA, KOUTO Ca OOIIM JEJIATEIN HA TOYHO
JBe or gajiernTe dncia, e (20 4+ 12 + 15) — 3.10 = 17.

Bamaua 7. Ilnamen namucna 8 ecTeCTBEHN YHC/Ia, HIKOU JIBE OT KOUTO
He ca B3auMHOIpocTH. Hali-mMaJIKoTo 000 KpaTHO Ha OCeMTe UHCIa €
210, a mpou3BeIeHNETO UM He € TOUYeH KBajpar u ce jgeian Ha 1920. Kon
qnciaa e Hamucana [Lnaven?

Pewenue. Tbit KaTo Hali-MaJIKOTO 0010 KPATHO Ha oceMTe ducia e 210 =
2.3.5.7, B pazjaraHeTo Ha BCAKO OT TAX MMa Hali-mMHOTO e;Ha 2. [Ipomns-
BEeJIEHUETO Ha oceMTe 4ncia ce jen Ha 1920 = 2.2.2.2.2.2.2.3.5. Cunemno-
BATEJIHO IIOHE CeIeM YHCiIa ce JIeaT Ha 2.

AKO BCHUKHM UnCIa ce JeIaT Ha 2, IucaaTa ca
2,2.3,2.5,2.7,2.3.5,2.5.7,2.3.7,2.3.5.7

u npoussesennero um e 28.31.51. 71 = (24.32.52.72)? u e Touen KBajpar.
AKo TOUHO cejieM UHuCsIa ce JeAT Ha 2, JuciaTa ca

2.3,2.5,2.7,2.3.5,2.5.7,2.3.7,2.3.5.7, 3.5.7.

HpOI/I3Be,ZL6HI/IeTO UM HE€ € TOYEH KBa/JpaT; TOBa Ca T'bPCECHUTE YUCJIA.
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Sagauya 8. Kouko ca ecrecrBenure unciaa N ¢bC CBOMCTBOTO: Haii-
MakusT geauren Ha N (pasimden or 1) e 77 wbTu MO-MaJIbK OT Haii-
roJieMusi HeroB Jejurest (passmden ot V)7

Pewenue. ,B;GIII/ITGJ'H/ITG Ha €IHO Y1CJIO, PAa3JIMYIHU OT 1 u camoTo 4quCJIO, Ce
Hapu4daT HETrOBU CBUWUHCKU JEJIUTEJIN. Acno e, Jde Hal-MaJIKISAT C'BIIH-
CKHU JeJiuTeJsI € IIPpOCTO YMUCJIO. Beako uncio e PaBHO Ha IIPOU3BEACHUETO
Ha Hall-MaJIKud W Hal-roJieMust OT CBHIINHCKUTE CHU JCJIUTEeJIN.

Tbit kKaTO Hali-rOJEMUAT CHITUHCKH JeauTes Ha N ce jieu Ha 77, TO
N ce nemm Ha 7. CrenoBaTe/tHO Hall-MAJIKUST CBIMUHCKA JeanTes Ha N
€ TIPOCTO YUCJIO, HE MO-TOJIIMO OT 7, T.e. 2,3,D uan 7.

Koraro Haii-MaJIKUAT CHIUHCKH JICJIATE]T € paBeH Ha:

e 2, Hall-TOJIEMUSIT ChITUHCKA geauresa e 2.77, a N = 2.2.77 = 308;
e 3, Hall-TrOJIEeMHUAT CHIMUHCKY jeuTes e 3.77, a N = 3.3.77 = 693;
e 5, HAll-TOJIEMUAT CHITUHCKA JleuTen e 5.77, a N = 5.5.77 = 1925;
e 7, Hafl-TOJIEeMHUAT CBHIMUHCKY JleuTena e 7.77, a N = 7.7.77 = 3773.

[Tosryauxme deTnpm ducsa ¢ j1ajieHoTo cBoiictBo: 308,693, 1925, 3773.

B nmsakou 3a/1a4n e 1moJ1€3HO J1a ce U3I0JI3Ba CJIETHOTO TBbPIAEHUE.

Axo d/a u d/b, mo d/k.a £ 1.b. ksdemo k u l ca npoussosnu
eCmecmeenu YucAQ.

12n +1

Samaua 9. , ora ————
aaq Jla ce mokazke, 1e apoOTa 30m £ 2

€CTeCTBEHO YMCJIO 7.

€ HEeCbKpaTuMa 3a BCAKO

Pewenue. Heka o3naunm ¢ d Hafi-rojgemus o6 geaurena Ha 30n + 2 u
12n + 1. Torasa

d/5.(12n+ 1) — 2.(30n + 2) = 60n + 5 — (60n + 4) = 1,

T.e. d = 1. ToBa O3Ha4Ba, Y€ YHUC/IUTEJIAT U 3HaMCHATEeJIAT Ca BSaUMHOII-
POCTHU 1 ,ZLpO6Ta € HeCbKpaTuMa 3a BCAKO €CTEeCTBEHO YHUCJIO 7.
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Bamaya 10. AKo a e ecTecTBEHO UHCJIO, Ha KOJKO MOXKE Ja € paBeH
Hali-roJeMusT o0l JIe/uTe Ha dnciata 2.a + 3 u 3.a + 57

Bamaua 11. Jla ce jokaxKe, Ue 3a BCIKO €CTECTBEHO YHCIO N JpoOTa
12n+1

— € HeCbKpaTuMa.
20+ 2 P

2.n+ 40
Bamaua 12. Kouko ca ecrecTBeHUTE YUCIA 1, 30, KOUTO T2 € CbIIO
n

€CTEeCTBEHO YUCJI0?

Bamauya 13. Jla ce mokaxke, de Hail-rojieMuAT OOII JeJUTE/I Ha eCTeCT-
BEHHUTE Yucja a U b e paBeH Ha Hali-rojemMus o0 geuTesr Ha 5.a + 3.0 u

13.a + 8.D.

Bagaga 14. [HMMT 2002| /Ia ce Hamepu Haii-rojieMusiT OOII 1A TE
Ha Oe3KpaifHaTa peaulla Iucia

2002 +2, 20022 +2, 2002%+2,...

Pewenue. Jla osnauum Thpcenns geanten ¢ d. 3abessg3BaMe, de BCHIKI
YHCIa B PeIUIaTa ca IeTHH, CJIeJ0BATeIHO d € 9eTHO UUC/IO.

Ot nbpeuTe 1Be uncia B pemunara umame d/2002 + 2 u d /20022 + 2.
Bropoto uunciio e npubauzuresno 2000 mbTH MO-TOJISIMO OT IIbPBOTO U
nMaMe

/(20022 + 2) — 2000(2002 + 2) = 2002.2002 + 2 — 2000.2002 — 4000 = 6.

[Tonyuuxme, 1ge d e genuren Ha 6. Tbit KaTo Bede oTdeIA3aXMe, Y€ THC-
JlaTa B peJuliaTa ca 9eTHH, OCTaBa Ja IPOBEPUM AU 3 € TeXeH OOII
JICTTUTE.

Twoit kato 2002 maBa octaTbk 1 MpH Jiejienne Ha 3, TO 3a BCAKO €C-
tectBeno uncyio n u 2002" maBa ocrtarbk 1 mpu genenne Ha 3. Torasa
2002™ + 2 ce menn Ha 3, T.e. 3 e 0ODII JIeIUTE/I Ha THUCIATa B PeIUIATA.

Taxa mosyunxme, qe d = 6.

Bamaya 15. Jla ce namepu Hail-rosieMusiT oOII JeIATE Ha
11,1117 m 111...111

~~

-
100 60
(amcrara, 3ammcanu cboTBeTHO ¢be 100 U ¢ 60 eauHMIH).
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Bamaua 16. Jla ce mamepu Hait-rogemusT ooy geaunren Ha 100! + 1 u
101!+ 1.

Bagaua 17. Ussecrno e, ue 2% e neserimdpeno 9nucsio, BCHIKN M pH
Ha KOeTo ca pa3iaundau. Kos or jmecerre mudpu He ydacTBa B 3aluca Ha
TOBA YUCJO!

Pewenue. Exno gucio ce genn Ha 9, TOIHO KOraTo cOOPHT OT IUdPHUTE
My ce jgenn Ha 9. Herro moBede, ocTaTbKbT HA €IHO YUCJIO NIPH JIe/IEHUE
Ha 9 e paBeH Ha ocTaTbKa Ha cOopa Ha IudpuTe My IpHU JAejaeHue Ha 9.

Jla pasriegame ocraTbKa Ha JIQJIEHOTO YUCIO TIpH jesienue Ha 9. Tbit
Kato 20 = 2.2.2.2.2.2 = 64 naBa ocraTbk 1 mpu jiesienne na 9, 12 3aImIIeM
[IPOU3BEICHNETO Ha 29-Te MBOWKU 10 CJICTHUST HAUMH:

229 — 96 96 96 96 95 — 64.64.64.64.32.

Ocrarbkbr Ha 22 npu jenenne Ha 9 e pasen Ha 1.1.1.1.5 = 5 (T.e. Ha
octaTbka Ha 32 npu jeseHue Ha 9).

Coopbr Ha nudpure ot 0 110 9 e 45. Ao suncBarara nudpa e n, To
c6opbT or nudpure Ha 2% e pasen na 45— n. Ciaegosarento 45 —n nasa
octaTbk b npu jenerne Ha 9. OTTyK Hammpame n = 4.

(Tosa He e TpyHO U ja ce nposepu, 229 = 536870912.)

Samaga 18. Bwnamoxkbo ju e ecrecrBenure udmciaa or 1 go 2004 mga ce
OJIPeIAT B peaniia Taka, de cOOpbT Ha BCEKHU JIeceT IOPEeIHU B Tas3u
peaniia ducia mga ce geand Ha 107

Pewenue. Jla momycneM, 1e TakoBa MOJPEXK/IaHe € BH3MOXKHO U Ja 3aMe-
HUM BCSIKO YHUCJIO B PeJIMIIaTa C HETOBUS OCTATbK Ipu JiejieHue Ha 10.

COopbT Ha BCEKHU JieceT mopeaHn ocrarbka ce gean Ha 10. Tbit kaTo
cOOpbT Ha IbpBUTE jeceT ce jgean Ha 10 m cOOpbT Ha OCTATHIUTE OT
BTOpudA 710 11-Tna cbmpo ce memm Ha 10, To 11-THa ocTaThK € paBeH HA
I'bPBUS.

[lo cbmuma maunn, 12-Tug e paBeH Ha BTOpHUSA U T.H., 21-us e paBeH
na 11-tusg, a 3Ha4n u Ha BTOpU«d U T.H. ToBa O3Ha4YaBa, Ye caMoO IIbPBUTE
JIECET OCTaTbKa Ce CpelaT B peJuiiaTa U CJAEJOBATETHO IMbPBUTE JICCET
ocTaTbKa, B HAKaKbB peid, ca 0,1,2,3,4,5,6,7,8,9. Ho ToraBa coopbT
Ha IIbPBUTE JleceT dmucyaa jgaBa octaTbk 0 + 1+ 24 -+ 9 = 45, 1e. 5
npu gestenne Ha 10. IIporuBopeune. CiietoBaTeTHO TAKOBA HapeKIaHe €
HEB'b3MOXKHO.
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Samava 19. B nosierata Ha Tabauia 22 X 22 110 IpOU3BOJIEH HAYUH Ca
zanucanu unciaata 1,2,3,...,484. /la ce jgokaxke, Ue CbHIIECTBYBaT JIBe
mojieTa ¢ obIa cTpaHa WiId OOIN BPbX, 3 KOUTO cOOPDHT Ha 3allUCAHUTE
B TAX YUCJIA Ce JIeu Ha 4.

Pewenue. Izmexkty 3ammicaHuTe 9UCIa BCEKU OCTATHK IPU JCJIEHUE Ha
4 (0,1,2,3) ce cperma 1o 484 : 4 = 121 nbrm.

Jla jmomycHeM, de HeAMAa CbCEIHM YHCIa ¢ KapTeH Ha 4 cOop.

Jla pazgenum Tabaunarta Ha 121 KBagpaTa ¢be cTpaHa 2. Beceku e
ToJleTa B TaK'bB KBaJIPAT Ca ChCEIHU, CJAEIOBATETHO B €INH KBaJIpaT NMa
Hafi-MHOTO €JIHO YHCJIO, KOeTo JaBa ocrarbk 0 mpu jenenue Ha 4. (AKo
nMa JiBe KpaTHU Ha 4, TO u c60pBT UM Ie ce Jean Ha 4.)

[To cwbmara nmpuduHa, B €IUH KBaJipaT 2 X 2 He MOXKE Jla UMa JIBe
YnCaa, JaBalld OCTaTbK 2 IpHU JejleHre Ha 4, 3aIoTo ToraBa cOOPHT
(4k + 2) + (41 + 2) = 4k + 41 + 4 we e xkpaTen Ha 4.

Twoit kato yncaata, jgaBamu octaTbk 0 ca Touno 121, TO BbB BCEKH
KBaJIpaT UMa, €JIHO 9YHCjI0, JdaBamo octarbkK (0 npu jenenue na 4. Ilo
CBINS HAYNH, BbB BCEKN KBaJpaT MMa €/IHO YHUCJIO, JTaBAIl0 OCTATHK 2
npu Jiejienue Ha 4.

B ocranasiiTe siBe moJsieTa Ha €JIMH OT KBaJIpaTuTe 2 X 2 HE MOXKeE J1a
UMa YUCJIO, JIABAIO OCTATbK 1 M YHCJI0, JIaBaIllo OCTATHK 3 TIPH JIeJICHUE
Ha 4, 3am0To Torasa coopur (4k+1)+(41+3) = 4k+4{+4 me e kparen Ha
4. CretoBaTe/IHO BbB BCEKH KBaJIpaT 2 X 2 UMa, W JIBe JHUCa, JaBAIIN
ocTaTbK 1 mpu jJejeHue Ha 4, WM HAMa TaKUBa YUCIa. Taka moydaBaMe,
Je B Is1aTa Tab/mia OposT Ha ducIaTa, JaBallll OCTaTbK 1 Ipu Je/1eHne
ua 4, e geren. Ho To3u 6poit e 121, nporuBopeune.

CiegoBaTeIHO CBINECTBYBAT JBE II0JIeTa ¢ ODIa CTpaHa HId OOII
BP'bX, 3& KOUTO COOPBHT Ha 3aIlUCAHUTE B TAX YUCIA Ce Jeau Ha 4.

Bamaua 20. Ywucmnara p, 2p+ 1 u 4p + 1 ca upoctu. Ha ce mamepu p.

Pewenue. Ako p = 3, unciara 2.3+1 =7u 4.3+1 = 13 ¢bImo ca IpoCTH.
Axko p ne e 3, To p maBa octaTbk 1 win 2 Tpu JieeHne Ha 3.
Axko p naBa ocrarbk 1 mpu sienienne Ha 3, To 2p+ 1 ce e va 3. Tbit
kato 2p + 1 e mpocto, To 2p+ 1 = 3. OTTyK mosydaBame p = 1, KOeTo He
€ TIPOCTO YHUCJIO.

Axo p maBa octarTbk 2 mpu Jesenne Ha 3, 1o 4p+ 1 ce nenm va 3. T'bit
katTo 4p + 1 e mpocro, To 4p + 1 = 3, KOeTo € HEBBH3MOKHO.
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Yucmaara or Buada n.n = 77,2, KbJIETO N € eCTECTBEHO Y1UCJI0, CE Hapu4daT

Tounu KBaapatu. [Ivpsure 10 Tounn xkBagpaTa ca
1,4,9,16, 25, 36,49, 64, 81, 100.

[Tocnemuure nm mucpu ca 0, 1,4, 5, 6 m 9 u e IcHO, Ye TOBa ca MOCJICTHITE
nndpu HA BCUIKUA TOYHU KBaJIPaTH.

Bamauya 21. /[la ce mokaxke, 1e TOYHHTE KBaJparTu gaBaT ocrarbk 0, 1
nm 4 pu jJenenne Ha 8.

Pewenue. Jla pasriegave BL3MOKHUTE OCTATHIN MIPU JeJIeHUE HA 8 Ha
IPOU3BOJIHO YMCJIO ¢ U HPECMeTHEM OCTaTbhKa Ha HeroBHs KBaJpar a’
IIpH JieJieHne Ha §:

ocTaThK Ha a ipy Jeeane HA 8 |0 |1 |2 |3 |4 |56 |7

ocrarTbk Ha a® npu genenne na 8 |0 | 1|4 (1[0 ]1]4]1

Or Tabiunata BuKIaMe, de KBaJpaTbT a’ gasa octarbk 0, 1 win 4 upu
neyieHne Ha 8.

MozkeM Ja KaxKeM, 1e TOUYHHTEe KBaJpaTu ca oT Buaa 8k, 8k + 1 wam
8k + 4.

Babenescra. OT MOKA3AHOTO CBOMCTBO CJIeIBa, HAIPUMED, Y€ HUKOE
qucao or Buga 8k 4+ 7 He e ToYeH KBaJpaT, KAKTO W 4e HeMa TOYeH
KBaJIpaT, Koitto 3apbpiiBa Ha 006, Hanpumep.

Samaga 22. 3a Kou CTOHHOCTH Ha k YHCI0TO, 3allICAHO C k €TUHUIN
11...1 e Touen kBagpat?
—

k

Bagaga 23. a) [a ce jokaxe, de TOUHUTE KBaJIPATH JIaBaT ocTaTbK 0
w1 npu jgenenve Ha 3.

6) Jla ce joKaze, 4e ako 9UCJIOTO 1 > 3 e IpocTo, To n? + 2 ce jeju
Ha 3.

3amaya 24. Bb3MoxkHO Jin € TeTHupPeHo 9ucyio, B YUNTO 3aIUC yIac-
TBAT Pa3/JIMIHU YeTHH mudpu, 1a e ToUeH KBaapar?!

Vnsmeane. Pasrienaiite octaTbiiuTe Ipu JieJieHUE Ha 3.
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Bagaua 25. CwobiecTByBaT iU CTORHOCTH Ha K, 32 KOUTO UHCJIOTO
20...02004
N

k
€ TOYeH KBaJIpar’

Vnsmeane. He, 3amoro 1uciaoro ce gean Ha 3, HO He Ha 9.

Bagaua 26. Axo umciaTta p u p? + 2 ca IpocTH, Ja ce JoKaxke, de
p® + 2 e mpocTo.

Bapgaua 27. Heka n e ecrecTBEHO YUCIO, 38 KOETO BCSAKO OT YUC/IATA
2n+1u 3n + 1 e Touen kBajpat. [la ce mokaxe, ue n ce mesm wa 40.

Pewenue. Tlocnennara nmudpa Ha IUCIO0, KOETO € TOYEH KBAJIPAT, MOXKE
ma e 0,1, 4,5, 6 wm 9. /la pazriegaMme Bb3MOXKHOCTATE 3a ITOCJIETHA
nndpa Ha N U BbB BCEKU OT CJIydYauTe Ja HaMEpUM IocjegHaTa mnudpa
Ha 2n + 1 u 3n + 1:

nocjieiHa nudpa "Ha n 0112134567819

nocsieua mubpawa2n+1 |1 |3 (5| 7191 (3 [5|7]9

nocsiesua mubpawadn+1 |14 [ 70369258

Buxame, ye gyucinara 2n + 1 u 3n + 1 elTHOBpeMEHHO MMAT IOCJIETHA
uudpa 0, 1, 4, 5, 6 wau 9 camo KoraTo n 3aBbpiiBa Ha 0 win 5. Cieno-
BaTEJIHO N ce JeJn Ha b.

Kakro nokazaxme B 3aja4a 21, ToyHUTE KBaJIpaTh IPU JejIeHUE Ha 8
napaT octarbk 1, 4 man 0. /la pasriemaMe Bb3MOKHUTE OCTATHIU Ha N
IIpH JleJleHre Ha 8 W BbB BCEKH OT CJyvdanTe Ja HaMEPUM OCTaTbKa ITPU
nenenne Ha 8 Ha 2n+ 1 u 3n + 1:

OCTaTBHK Ha N MPH JeleHne Ha 8 011121345 ]6]|7

octaTbK Ha 2n + 1 mpu generme va 8 | 1 |3 |5 | 7|1 |3 |5 |7

octaTbK Ha 3n + 1 mpu nemerme sa 8 | 1 |4 |72 (5|03 |6

Bmxname, e uncnara 2n + 1 u 3n + 1 eTHOBpEeMeHHO JIaBaT OCTaTbHK 1,
4 wn 0 mpum JiejleHre Ha 8 caMo KOTraTo 7 ce JieJi Ha 8.
Taka mosmyunxme, de n ce Jieid Ha D U Ha 8, caejgoBareHo u Ha 40.
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Bamaya 28. Ymcnara p, p? +4 u p? + 6 ca mpoctu. [a ce mamepn p.

Vnsmeane. Jlokaxkere, 4e TOUHUTE KBaJIpaTH jaBat octaTbk 0, 1 nim
4 npu genenme Ha H. Pasrienaitte octaTbiiuTe, KOUTO MOXKE Ja JIaBaT
p? +4 u p? + 6 upu gesenue Ha 5.

Samaua 29. Jla ce mokaxke, 9e eJHO UHCJIO € TOUYEH KBaJpaT ToraBa n
caMo ToraBa, KOTaTo MMa HedeTeH OpOoil JienTe in.

Bamaya 30. Ilerbp moapeans BCHIKHA KapThU OT edHa 00sl B pEIUIA:
I'bPBO aco, mocjie 2, 3 W T.H., HaKpas BaJje, JaMa U IIOI. 3all0YBalKM
¢ IrbpBara, npeodbpHaJ Beudku KapTu. Cren ToBa, 3all0UBAiKA ¢ BTO-
pata, mpeoObpHa BCAKa BTOpa Kapra. llocre, 3amouBaiiku ¢ Tperara,
peoObpHAJ BesiKa TpeTa Kapra u T.H. [Ipu 13-Toro MuHaBane mpeodbp-
Haj 13-tara Kapra. Kou KapTu ca ce okasaju ¢ JUIETO HAarope?!

Bamaya 31. Ywuciaoro N mma TOIHO JBa IPOCTU ACTUTEIIN.
a) Ako N uma 9 jesmresu, Koaxo geaurenn uma N27
6) Ako N? uma 27 jeTesd, KOJIKo ca jJeauteante Ha N7

Bamaua 32. Heka d e ecrectBeno 4mcio, pasiaudao ot 2, 5 u 13. Jla
ce JloKazke, e OT MHOKecTBOTO {2,5,13,d} Morar ma ce msbepar jpe
pas/IMuHu Yucia a 1 b raka, e a.b — 1 1a He e ToUeH KBapar.

Pewenue. Ile mokaxkem, de 3a BCAKO €CTECTBEHO YNCJIO d IIOHE €IHO OT
quciata 2.d — 1, 5.d — 1 u 13.d — 1 He e ToueH KBaJIpar.

Ja momycuem, de 2d — 1 e Toden kBajpar. TounuTe KBaJpaTu JaBaT
octarbK 0, 1, 4, wau 9 npu genenne Ha 16. Tohit karo 2d — 1 e HedeTHO
YUCI0, MoydaBame, ue 2d — 1 jgaBa ocrarbk 1 wim 9 npu mestenue na 16.

Toa e uzmbIHEHO, KOraTo d jjaBa ocTaTbK 1, 5, 9 wim 13 npu jenenue
Ha 16.

Ho xoraro d gaBa octarnk 1 (wmm 13) npu mesenue wa 16, To 13d — 1
maBa octarbk 12 (mwm 8), 3naun 13d — 1 #e e ToueH KBajpar. AKO II'bK
d naBa ocrarbk 5 (mm 9) npu geserne Ha 16, To 5d — 1 maBa ocrarbk 8
(mm 12), 3raun 5d — 1 He e TOYEH KBaIparT.

Buxkname, e He e Bb3MoKHO 5d — 1 u 13d — 1 eiHOBpEeMEHHO Ja ca
TOYHM KBaJIpaTH, T.€. JHOBPEMEHHO J1a AaBaT ocTaTbk 0, 1, 4 unn 9 pu
nenenue Ha 16.

CnenoBarenno moHe eano ot unciaara 2.d — 1, 5.d — 1 n 13.d — 1 ne e
TOYEH KBaJIpaT, KOeTO TPAOBaIle J1a JOKaXKeM.
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Bamaua 33. lpuna napssana KBajpaT ¢be cTpana 180 cM Ha KBajpaTn
C'bC CTPaHa N CM, K'bJIETO 1 € eCTeCTBEHO YHCJI0, To-rojisiMo oT 1. Teomgopa
Hapsi3aja KBaJjpaT cbhc cTpana 204 cM Ha KBaJipaTu CbC cTpaHa n + D
cMm. I B nBaTa ciydas He octaHagm u3pe3ku. OOIO KOJIKO KBaJjpara ca
U3psI3aJId IBeTe MoMudeTa,’?
Pewenue. Yucnoro n e gemuren Ha 180 = 22.32.5, a n + 5 e jeanTes Ha
204 = 22.3.17.

Ako n ce memm Ha 5, To U n+ 5 ce Jeau Ha b ¥ He MOXKE JIa € JeJTUTe
Ha 204. CemoBaTeHO N He ce Jesnm Ha b, T.e. n e mequren Ha 22.32. Toit
KaTo N € MO-TOJIAMO OT 1, Bb3MOXKHOCTHUTE 3a N ca 2,3,4,6,9,12, 18, 36.
3a n + 5 nosrydaBame cboTBeTHO 7,8,9,11,14,17,23,41. OT nociegauTe
qncia camo 17 e meauten na 204, ciaemoaresano n = 12.

[Tonyuasame, ue Vpuna e mspssana (180 : 12)% = 225 ksajpara, a
Teoyopa e uzpazana (204 : 17)? = 1296 kpaapata; o6mo 1521 kpajpara.

3amauya 34. /[la ce namepdr x u y, aKo:
e [Ipoussenennero Ha 3 u x, HaAmMaJeHoO ¢ 1, ce jeau Ha Y.
e [IpousBenenuero Ha 3 u y, HaMaJeHo ¢ 1, ce Jeu Ha .

e [IpousBenenuero nHa x u y, HamaJjeHo ¢ 1, ce jemm Ha 3.

Ynsmeane. lokaxkere, ye xy nemm 3x + 3y — 1.

3&,[[&“13. 35. HpaBO"bl"’bJ'IHI/IK m X n e pa3lejieH Ha €IUHUYIHN KBaJl-
paTrdeTa. Koixko KBa/IpaTd€Ta IIpecruda JuaroHa/JibT Ha IIPaBObI'bJIHUKA,
aKoO:

a)m=38,n=09;
0) m u n ca B3aUMHOIIPOCTH;
m =28, n=10;

Ynsmeane. r) Topcenusit 6poit e m + n — d.

Bamaya 36. Ot 10/HU JIB BI'bJI Ha MPABI'bIbJIHA Maca m X n e Iyc-
HaTa OMIApIHa TOIKa 1101 bI'bJ 45°. Kosiko yaapa 1ie HampaBu ToIKaTa,
npeJiu Jia CTurHe Apyr brbia?! (Bes ma 6pouM momnasaHeTo B bIba.)

Ynsmeane. Ako HOJI(m;n) = d, Tbpcenusit 6poii e % + % -2
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