KuiBcbkuii HamnioHasibHuil yHiBepcuTet iMmeHi Tapaca IlleBuenka

Sasmauns I typy III erany Bceykpaiucbkoi ostimIriaam 3 MaTeMaTuKu

10 kJac

1. Posrnanemo yotupuindpose YUCI0, & TAKOXK Y0TUPUIINGPOBE TUCTIO, 0 3aINca-
HEe TaKUMH CAMUMHI I PaMi y 3BOPOTHOMY TOPAJIKY. AKY HaOLIbITY KiJTbKICTD
udp 5 MOXKe MaTH Yy CBOEMY JIECATKOBOMY 3allUCy MOJIYJIb PI3HUII TaKUX IUCEJI!

2. Po3B’siKiTh pIBHSHHS:
(z4+1)°+(a+ D) z—1)+(z+1)3 (2—1)*+H(o+1)*(z—1)*+(24+1) (2—1) +(2—1)° =

3. Beepenuni ksagpara ABC D subpano Touky O. Ksagpar A’B'C'D’ — obpas ksa-
napara ABC'D npu romorerii 3 niearpoM y Touri O Tta koedirientom k > 1 (To-
aku A, B', ", D' € obpazamu touok A, B, C, D Bimnosinno). Joseits, mo cyma
wrony, YotupukyTHukis A’ABB’ ta C'C' DD’ nopisHioe cyMi ILIOIL YOTUPUKY THU-
ki B'BCC" ta D'DAA’.

4. Hesin'emsi uucia a, b, ¢ 3a,10BOJIbHAIOTE YMOBY a+b+c = 1. /loBeiiTh HepiBHICTD

(1—a)’>+ (1 =02+ (1 —c)?>6Vabe.

Yu Mozke 1pu BKAa3aHUX yMOBAX JOCATATUCH PIBHICTH?

5. Y KOXKHIfl KIITUHI 0K m X n, m,n € N, y IMaxoBoMy MOPSIJIKY PO3CTaBJ/IeH]
oyksu A Ta B. Moxkna moc/1iloBHO MiHATH OYKBH y KJIITHHAX 38 TAKUMU IIPaBU-
JIAMI: BHOMPAIOTHCS Bl KJIITUHU, TKI MalOTh CILILHY CTOPOHY 1 OYKBHU Y KOXKHiil
3 HUX 3aMIiHIOIOTHCS TAKUM UUHOM: SIKINO y KJITHHI 3anucaHa Oyksa A, TO 3a-
MICTB Hel 3alncyIoTh OYKBY D, gKI1o y KJIiTuHi 3amucana OykBa b, To 3aMicTh Hel
3alicyioTh OykBa B, 1 HapemTi, gKIo y KJITHHI 3anucana 6yksa B, To 3aMmicTb
Hel 3anucyiorh OykBy A. Ilpm skmx m 1 n MoKHa 3a CKIHUYEHHY KiJbKICTh KPO-
KiB OJIepKaTH JIOIIKY, fKa 3allOBHEHa OYKBAMU y MPOTUIEXKHOMY JI0 TOYATKOBOT'O
nopsKy (TobTo y KiiTuHax, Je Oyia sanucatna A, Oyje 3amucano B, i HaBmakn).
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KueBckuii HarfmoHaIbHBIN yHUBepcuTeT numenu Tapaca IlleBueHKo

3asmanus I rypa III stana BceykpanHckoOil oJIMMIINAJbI TI0 MAaTeMAaTHUKe

10 KJ1acc

1. Pacemorpum deThIpex3nadnoe 9ucjo, & TaKyKe deThbIPeX3HAuHoe THICJI0, KOTOPOoe
3aICAHO TEMH Ke caMuMu IrdpamMu B oOpaTHOM mopsjke. Kakoe Haumboibiee
YUCJIO TTUPP D MOXKET UMETDb B CBOEH JeCATUUHON 3aITUCH MOJTY/Tb PAa3HOCTU TaKUX
qucest?

2. Pemmre ypaBnenue:
(241 +(a+ D) (=1 +(2+1)* (2—1)*+(2+1)*(2—1)*+(z+1) (2—1)* +(z—1)° =

3. Buyrpu kBajgpara ABCD soibpana Touka O. Ksaapar A’B'C'D’ — obpa3 ksa-
npara ABCD upu romoretnu ¢ neatpoM B Touke O n kosddumnmentom k > 1
(touku A’ B', C', D' ssssitorest obpasamvu touek A, B, C, D coorsercTBerHO0). Jlo-
KaykKiTe, 4To cyMMa, Iutomaieil yersipexyroiasankos A’/ABB' uw C'C DD’ pasua
cyMmMe 1iomaeit yersipexyroubuukos B'BCC' u D'DAA’.

4. Heorpunaresbhble ducia a, b, ¢ yaoBjIeTBOPAOT yejaosue a+b—+c = 1. Jlokaxkure
HEPaBEHCTBO

(1—a)’+ (1 =02+ (1 —c)* > 6Vabc.
Mozker Jin Ipu yKa3aHHBIX YCJIOBUSAX JOCTUTATHCS PABEHCTBO?

5. B kaxjoit kjtetke npockum m X n, m,n € N, B IaxmMaTHOM MOPSJIKe paccTaBJje-
Hbl OykBel A 1 B. MokHO 1oc/e10BaTe/IbHO MEHATH OYKBBI B KJIETKAX 110 TAKIM
IpaBuiaM: BbIOUPAIOTCs JIBe KJIETKU, KOTOPhIe UMEIOT OOIIYI0 CTOPOHY M OYKBBI
B KaXKJOil M3 HUX 3aMEHIOTCA TaKUM 00pa30oM: eCjiM B KJIEeTKe 3allicaHa OyKBa
A, To BMecTO Hee 3anucbiBaioT OykBYy B, eciim B Kierke 3ammcaHa Oyksa B, To
BMECTO Hee 3alluchiBaoT OyKBY B, 1 HaKoHeIl, ecjii B KJIeTKe 3alucana Oyksa B,
TO BMECTO Hee 3alncbiBaioT OyKBy A. Ilpn gaxmx m m n MOXKHO 38 KOHEYHOE UN-
CJIO TIIaroB IOJIYYUTh JIOCKY, KOTOpas 3aloJIHeHa OYKBaMU B ITPOTHBOIOJIOXKHOM
K HaJaJbHOMY TOpsijike (T.e. B KJeTKax, rje Oblia 3anncana A, OyJeT 3ammcaHa
B, u naotopor).
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