MyHuumnaneHelii stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

3apgada A. CoByHbs 1 cosieHus

Nwmst Bxosmoro daita: CTaHIAPTHHA BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanudenne 10 BpEMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Kporm n Exuk cobpamu mast Cosynbu n rpu6os. s ux 3acoikn COBYHBSI MOArOTOBHIA k GAHOK I
XOUeT PA3JIOKUTh IPUOBI TIOPOBHY B KAXKIYIO U3 HUX.

K coxasenuio, KoindecTBo COOpaHHBIX TPHOOB N MOXKET HE JEJUTLCS HAIleJI0 Ha YHCI0 OaHOK k.
CoByHbsI He XO4YeT BBIOpACHIBATH I'PHOBI, 103TOMy Ipocut Kpomra u Exknka nmpumecTs emié HEMHOrO.
OnHako, 9TOOBI HE MEPETPYKIATH JIpy3€eil, OHa XOUeT IMOMPOCUTHh KaK MOXKHO MEHBIIE JOMOJTHUTETbHBIX
rpuboB.

®dopmaTt BXOAHbIX AAHHbIX

B nepBoii cTpoKe BXOAHBIX JaHHBIX BBoguTcs unciao 1 < n < 10° — kommuecTBo TpuboB, KOTOpPEIE
npurecaun Kporn u Exuk.

Bo BTOpOii CTPOKe BXOAHBIX JaHHBIX BBOmuTCA umcio 1 < k < 102 — kosmdecTBo 6aHOK, KOTOpDBIE
mogroroBuaa COBYHbSI.

@®opmaT BbIXOAHbIX AAHHbIX

BriBeure MuUHMMAJILHOE KOJIMYECTBO rpuboB, KoTopoe COByHBE HAJO IMOINPOCUTH y CBOUX JIPY3Ei,
YTOOBI MOXKHO OBLIO PA3JIOXKUTH I'PUOBI 110 OaHKAM ITOPOBHY.

Cucrtema oueHkun

B zamade 20 TecToB, KaXXIblil M3 KOTOPHIX OIIEHUBAETCS B 5 OAJIJIOB.
Permenusi, KoppekTHo paboraomue a1 1 < n, k < 10°, noryyar e menee 50 6aJiios.

lMNpumepsbl
CTaHIAPTHHN BBOJ, CTaHIAapTHHN BHBOJ,
3 1
4
7 3
5
3ameyaHue

B nepsom Tecre Faxuk u Kpormr npunecsn 3 rpuba. Y Cosyubu 4 6anku. COByHbe HAJO IIOIPOCUTH 1
rpub, TOrIa CyMMapHO rpubOB cTaHeT 4, 1 OHa CMOXKET B KaK/IyI0 DAHKY MOJIOKHUTL 1 Tpud.

Bo Bropom tecre Kpomr u Exux npunecin Coynbe 7 TpuboB, y Heé ecth 5 6anok. Eit HeobxomuMo
IIOIIPOCHUTH eIé 3 rpuba, Torma Bcero rpubdos Oymer 10, u OHA CMOXKET IMOJIOXKUTH B KaXKIyI0 DAHKY 110 2
rpuba.
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

3apgada B. YucnoBbie wectepeHku

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

[Tun, reanaabHbIN H300peTaTes b U3 PoManKoBoit J0IMHBI, CHOBA, YTO-TO MacTepuT. Ha 3ToT pa3 oH co-
371871 HOBBIIT MeXaHU3M J1JIsT bubu n HasBas ero «Yucsaosble mmectepéukns. Cepare MexaHn3Ma — JBe Mapbl
IIECTEPEHOK, KOTOPbIE HYKHO COEIUHUTL OCOOBIM 0OpazoM. IIuH sKCIEepUMEHTAJIBLHBIM MYTEM BBISICHII,
9TO MEXAHW3M 3AITYCTUTCS, €CJIA Y JABYX COCIMHEHHBIX IMap COBIAIAIOT UX 2aPMOHUMECKUE YUCAG.

Y IlunHa ecThb YeThIpe IIECTEPEHKH, HA KaKJI0M M3 KOTOPBIX HAITMCAHO OJHO UMCJIO: Ha MEpPBOil IecTe-
pénke — a, Ha BTOpoil — b, Ha TpeTbeil — ¢ u Ha IYeTBEPTOH — d.

Tapmoruneckoe wucao yropsIodeHHO napsbl mecTepeéHoK (x,y) (rae y # 0) — 9710 0cTaToK OT JIe/IeHUsT
x Ha y. Hanpuwmep, juist naper (7,3) rapMoHndeckoe uncio pasHo 1, tak kak 7 mod 3 = 1.

[Mopsiok B mape BakeH: jyist napsbl (7,3) rapMOHUYECKOE YUCJI0 PaBHO 1, a juist napsl (3,7) — 3.

[Tomorure Iluny mOHATH, CMOYXKET JIX OH 3aIlyCTUTH MEXAHW3M, UCIOIb3Ys 9TU YeThIPE IECTEPEHKM.

®dopmaT BXOAHbIX AAaHHbIX

B 1eThIpéx cTpokax BBOAATCA WHCaa a, b, ¢, d (0 < a,b,c,d < 10%) — umcna na mecrepénkax Inma.

®dopmaT BbIXOAHbIX AAHHbIX

Ecsin BO3BMOXKHO COEJIMHUTH IMIECTEPEHKH, BBIBEUTE JIBe CTPOKHU. B Kaxk0ii cTpoke — JBa 4ucia (B
HY?KHOM IIOPsIJIKe ), 00pa3yolye napbl ¢ OJAUHAKOBBIMEI FAPMOHUYECKUMU YUCIAMU.

Ecnn 3anycTuTh MexaHU3M HEBO3MOXKHO, BhIBeuTE — 1.

Ecnu pertennit HeCKOIbKO, MOXKHO BBIBECTH JII000€.

Cucrtema oueHKun

Onenka CKJIaJIbIBAETCA U3 0AJIOB 3a IPOMJIEHHbIE TECThl. 3a KaxKAbIil NPaBUILHO HPOMIEHHBIA TeCT
BBI IIOJIy4YaeTe 2 baJuia.

lNpumepsbl
CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,

7 97
5 53
3
9
2 -1
3
2
2

3ameuaHne

B mepBoM mipumepe 1151 epBoii mapbl rapMoHudecKoe ducao 9 mod 7 = 2.
st Bropoit mapel — 5 mod 3 = 2.
JlBa rapMOHHUYECKHNX YMCJIa COBIAIAIOT, 3HAUNT, MEXAHU3M MOYKHO 3aIlyCTUTD.
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

3apgava C. NuHsanasa Tabnnuka

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Bo BpeMst odepeHOl SKCemnun B mycTbiaio Kpomt n EyKnK HATKHY/INCH HA 3araI09HyI0 TIHHSIHYIO
TabJIMIKY, OKPBLITYIO ApeBHUME 3HaKaMu. [loBepxHOCTH Tab/imaIKy Oblila aKKypPaTHO pacyepyeHa Ha CETKY
u3 N crpok u M cronbnos. Hekoropbie kjaeTku Tabauibl ObLIn 3aKkpariieHbl. JIpy3bs 10raiaanch, 9To
KaXKJIbIil MPAMOYTOJIBHUK 5 X 3 MOXKET CKpbIBaTh Kakyio-To mudpy or 0 mo 9. Ilpumep npepcrapienns
udp (3B€3/1049KN 0603HAUAIOT 3aKPAIIEHHbIE KJIETKH, a TOYKU — HE3aKPAIIIEHHBIE ):
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Ho, kak 370 9acTo ObIBaeT ¢ ApeBHUMHE apTedaKTaMi, BCE OKa3a0ch He Tak mpocTo! [Toxoxke, aBTOpbI
TabauK (BO3MOYKHO, IIIyMEPBI, & MOYKET, IPOCTO OY€Hb B3BOJIHOBAHHBIN KAKTYyC) B CIIEIIKE 3aKPACHIN
JUITHUE KJIETKH.

Kporr i Exxuk mogyMan i permmitm, 9o npamoyzoaviux X 3 codeporcum yudpy d, ecau éce kiemsu,
Komopwie 00AHCHYE bbb 3axpauiervt Y yudpu d, deticmeumenvho 3axpawens, wa mabauvke. A ecau ede-
mo dobasuucy AuwHue 3663douky — Huuezo cmpawrozo! Lnasnoe, wmobv, Huve20 He NPONGAO.

Hamnpumep, npsMoyro/ibHUK:

Kok ok
T
Kok ok
*%
koK ok

comepKUT mudpy 2 — Bce eé obsg3aTebHBbIE 3BE3MOYKH Ha MecTe. A BOT HU omHa apyras nudpa He
[TOAXOJUT — Yy Heé 00A3aTeIbHO HalJIETCs XOTa Obl OJHAa HyXKHAasl KJIeTKa, KOTopas OCTaIacCh ILyCTOIA.

A 9o, eciu IPSIMOYTOJILHUK MTOJXOIUT Cpa3y o HecKoJbKO 1udp? Torma BeibepeM caMmyro 60JIb-
mryfo! — pemmn Kpomr n Exxuk. Hampumep, IpsiMOyroOIbHIK:

Kok ok
*okk
*okk

X
*okk

moaxoauT u oA, 1, u o 3, u o, b, u gaxke o 9. Ho mockobky 9 — camast 60JibIast n3 HUX, KMEHHO
9 u Oyzer 3ammcaHa B OTBET.

Bazknuo! Iudpbl He MOTYT OBITH ITEPEBEPHYTHI U BCETJA PACIIOJIOXKEHBI BEPTUKAIBHO.

Temepb Apy3bst XOTAT y3HATH: Y€MY paBHA cCyMMa Bcex Iudp, 3aKOINPOBAHHBIX B TabJMIKe?!

J1J1st 3TOrO HY?KHO PACCMOTPETH BCE BO3MOYKHBIE ITO3UIUAN IPAMOYTOJIBHIKA 5 X 3, KOTOPBIE TIOJTHOCTHIO
ITOMEIAIOTCS B TAOJINILy — JABUTAA €ro 110 CTPOKAM CBEPXY BHHU3 U IIO CTOJIOIAM CJIeBa HAIIPABO, KaK OyITo
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

«CKOJIb3s1» TIO TOBEPXHOCTU. [IpsMOyTOJIbHUKE MOTYT IE€peceKaTbCsi — 9TO He pa3dbuenHne Ha OJIOKH, a
MMEHHO BCe BO3MOXKHBLIE OKHA PasMepoM H X 3.

Ecnu B KaKOM-TO OKHE He IO/Iy9IaeTCs PACIO3HATH HU OJHY IUMPY, OHO IPOCTO HUYEro He JT00aBJIAET
K CyMMe.

[Tomorure Kpory u Exuky pacimdposars 1peBHee wmciio!

dopmaT BXxOAHbIX AAHHbIX

B neppoii ctpoke BBosnTCs fBa uncaa 5 < N < 100 m 3 < M < 100.
B caenyromux N crpokax BBOASTCS CTPOKH JUTMHBI M, cocrosimue u3 CHMBOJIOB 3Be3nouek (*7) u
touek (*.") — mcxonHas Tabiua.

MdopmaT BbIXOAHbIX OAHHbIX

BI)IBG,ZLI/ITG OZTHO YUCJIO — CYMMY BCEX HI/I(bp, 3aKOJUPOBaHHBIX B Ta6JII/IIle.

Cucrtema oueHKkun

B zamage 50 TecToB, Karxkablit oreHnBaeTCA Ha 2 6aJita. TecThl pa3duUThl HA 3 TPYIIILI, BHYTPU KarKI0i
IPYIIIBL AEHCTBYET IIOTECTOBAS OIIEHKA, TO €CTh OAJIIbl HAUUC/ISIOTCS 38 KaXKAbII TecT He3aBUCUMO. | pyia
3 TeCTUpyeTcsi, TOJBKO €CJIU BCE TECTHI IEPBOM U BTOPOI IPYIIIIbI OBLIN PO IEHBI.

I'pynna OrpaHudyeHus Hort. yciaoBusi | Bannael | 3aBucumMmble IpyInbI
0 Tector U3 yciaoBus - 0
1 5< N <100, 3 <M <100 | Torbko uudpa 1* 20
2 N=5 M=3 - 40
3 5 < N <100, 3 <M <100 - 40 0,1,2

* JIst KaxKI0ro IpsIMOYTOJBHUKA 5 X 3 BepHO, 9TO MO0 B HEM HeT mudpbl, Jub0 3aKoaupoBana mudpa
1.
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

MNpumepsbl
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3ameuaHue

B nepBoMm mpumepe gBHO 3aKoIupoBaHa nudpa b.

Bo BTOpOM npuMepe BXOIHBIX JAHHBIX B IIPSIMOYTOJILHUAKE, C JIEBHIM BEPXHUM YIJIOM B KJIETKE C KOOP/IU-
naramu (1,2) sakonuposana nudpa 6. I B npsiMOyroibHUKAaX ¢ BEPXHUMHE JIEBBIME YTIJIAMU B KOODJIUHATAX
(1,4) u (2,4) 3akonuposana mudpa 1. Cymma Beex 3aKOAUPOBAHHBIX UUCE]I PABHA 8.
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

3apavya D. Benukoe ToxaectBo

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaiiT

Bo Bpems naBenTapusaiun B My3ee Kap-Kapbraa CMenapuky HAIILIH KOPOOKH C JIEHTaM#, Ha, KOTOPBIX
samnucaHbl UdpHI. [IuH npeamosaraet, 9To Ha KaKoi-To JieHTe 3anncano Beankoe Toxk1ecTBO — paBeHCTBO
BUJIa G = @, TJIe & — HEKOTOpOoe HaTypaJibHOe 4ucjio. [Ipu 9ToM mepBas 3alllch YHCIA @ HE COJEPIKUT
BEJYIIUX HyJeH, a BTopasd MOXKET HAUYNHATHC C HYJId.

Co BpemeneM 3HaK paBEHCTBA CTEPCS, M TEIEPb Ha JIEHTE OCTAJIACHh TOJIBKO IOC/IEI0BATEILHOCTD IUdP.
Kporrr yTBep:k1aeT, 9T0 TOXKIECTBO MOYKHO BOCCTAHOBUTD, €CJIU ITOCTABUTH 3HAK «PABHO» TJe-TO BHYTPHU
HaNAEHHON CTPOKHU.

ITomorure CMmemapukaM OIpeIe/UTh, MOYKHO JIM BOCCTaHOBUTHL Benukoe ToxkaecTBO Ha KaykKJoi U3
HaliJIEeHHBIX JIEHT.

@dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke gano memnoe quciao N (1 < N < 10) — KoJm4ecTBo JI€HT.
Hamee ciienyor N HeIyCTBIX CTPOK, COCTOSIIUX TOJIBKO U3 AecATHYHBIX Iudp. [apanTupyercs, aTo
HIKaKas CTpoKa He Haumnaerca ¢ 0. JmHb! cTpok He npesbrmaior 4 - 107,

dopmaT BbIXOAHbIX AAHHbIX

BriBesiure N cTpok. B i-it cTpoke BbIBEIUTE:

e HOMep Ho3unuu 1Udpkl, IOCJae KOTOPOIl CjelyeT NOCTaBUTH 3HAK «PaBHO», YTOOBI IOJIYYHIOCH
KOPPEKTHOE TOXKJIECTBO;

e win —1, eca 9TO HEBO3MOXKHO.

[Tosunpu mymepyiorcst ¢ 1. Eciin moaxoasimux MO3UInii HECKOIbKO, BBIBEIUTE JIIOOYIO.

CucTtema oueHKkun

B sajade TecTbl pazdbuThl Ha IPYIIbl. BHYTpH KaxKIOH TPYIIBl JEeHCTBYeT MOTECTOBAasi OIEHKA, TO
€CTh 0aJIbl HAYUCIISIOTC 33 KaKJIbIil TecT He3aBucUMO. ['pyiina 3 TecTUpyeTcs, TOJBKO €CJIA BCE TECThI
[IEePBOIl ¥ BTOPOH TpyIil ObLIN ITPONIEHBI.

T'pynma OrpanuyeHust Bannbl | 3aBucumMbie rpyIimnb IIpumeuanne
1 N =1, ajunbl cTpok < 18 20 20 TectoB 1o 1 GaJury
2 N < 10, gyusst crpok < 1000 30 6 TecToB 1o 5 6asI0B
3 N < 10, aunet crpok < 10° 50 1,2 5 Tectos mo 10 GasmoB
MNpumep
CTaHIAPTHHHE BBOZ, CTaHIAPTHHHE BHBOZ
3 3
123123 -1
123122 2
120012
3ameyvaHue

B mepsoit cTpoke momyvuaem ToxkAecTBO 123=123, oTBeT 3.

Bo BTOpOIi cTpOKE TTOCTABUTH 3HAK PABEHCTBA HEBO3MOXKHO.

B Tperneii ctpoke ToxkmecTBo 12=0012, T.e. 12 = 12. OTBeT 2, 3HAK paBeHCTBa HEOOXOIUMO TOCTABUTD
110CJIe BTOPOH MO3UIAN B YHUCJIE.
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MyHuumnaneHelin stan BcOLU no undopmatuke, 9 knacc
Ceepanosckas obnactb, 8 aekabps 2025 roga

3apavya E. MoagHuua

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaiiT

Hrioma — GosbIliasg MOIHNIA U ITOKJIOHHUIIA KOCMETUKN. B €€ KoJuIeKIun cOTHH OAHOYEK C IIyIpaMHu,
noMagamu u kpemamu. [lepen kaxk1oit mporysnkoit ¢ Bapaiiem oHa HAHOCUT MaKHUsIXK, ITOOBI MOTIEPKHYTH
CBOIO 3JIETAHTHOCTb.

Kak u3BecTHO 11000#1 MOJHUIE, HE BCE KOCMETUUECKUE CPEJCTBA XOPOIIO COUETAIOTCS JIPYT € JAPY-
rom. YToObl HaBeCTH MOPSIIOK B CBOEH OIpoMHOM Kojutekinu, Hriomma paccraBmuia BCIO KOCMETHKY B OJUH
OAuHHBI psig. Kaxkmaoit 6aHOUYKe ¢ OHA, COMOCTABUIIA IEJ0e UUCJIO @; — YHUCJIOBYIO XapaKTEPUCTUKY eé
CTHJISI.

Hioma npumymasia ocoboe mpaBujio JIJjist OIEHKH COYeTaeMOCTH CPEICTB: sl JI0b60oro Habopa GaHoYeK
OHA BBIUUC/ISET TAK HA3bIBAEMOe MArmd4ecKoe YMCJIo — Haubousbiumii obmuit neaurens (HOJL)
X YHCJIOBBIX XapaKTEepPUCTUK. [ljIs OoIHOro cpeiacTBa MarmdecKoe 4YHC/IO PaBHO CAMOMY 3TOMY YHCILY:
HOIL(GZ) = ;.

[TockoIbKY psiJi KOCMETHUKHU IIOJIYyYUJICS OY€Hb JJIUHHBIM, JJIsI OJHOIO Makusizka Hromra pemmia wmc-
[TOJTB30BATH TOJIBKO CPEJICTBA, CTOAIINE TIOAPSII, TO €CTh HEKOTOPBIN HOJ0TPE30K B 3TOM psiiy. IIporysok
¢ Bapamewm npeacront muoro, n Hromra xodeT KaxKIbIil pa3 BBITJISAIETH [TO-HOBOMY.

Hroma xoder paccMoTpeTb BCe BO3MOXKHBIE IOJOTPE3KU (BCE CHOCOOBI BBIOPATH MOJAPSL HLyIIHE
6aHOYKM ), BBIYUCIUTH MArMIeCKOe YUCJI0 JIJI KAayK /100 U3 HUX, & 3aTeM HaiiTh CyMMy BCEX 9THUX Maru-
geckux 4duceJ. [lomorure Hiomre HaiiTu 510 nrorosoe 4nciio!

Tak Kak OTBET MOMKET ObITb OUeHb GOJIBIINM, BbIBEAUTE ero mo momyao 109 4+ 7 (T.e. ocTaToK OT
nenenns na 10° 4 7).

(DopmaT BXOAHbLIX OAHHbIX

B neppoii crpoke Haxoaurest oHO 1eaoe yucso n (1 < n < 200 000) — KOJIMIeCTBO KOCMETHIECKIX
CPEJICTB.

Bo BTOpOIt cTpOKe HAXOIATCS M TEJBIX YUCET A1, a2, - -,y (1 < a; < 109) — YHCJIOBbIE XapaKTepHu-
CTUKH CTUJIS CPEJICTB.
dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe O/THO IIeJI0€ IUCJIO — CYMMY Malru4deCKUX YUCeJI BCEX IMOAOTPE3KOB 110 MO/LYJIIO 109 + 7.

CucTtema oueHkn

Baanber 3a KaxkIyio 1Moja3aady HAYUCIAIOTCS TOJBKO B CJIyYae, €CJd BCe TECThI JJIS STON M0/13a/1a9n
7 HeOOXOMUMBIX I0/13a/a1 YCIIEITHO PO AeHbI

Tloazamaya | Banaser | Jdon. orpanudyenus | Heobx. monzagayu | Mudopmaiius o mpoBepke
1 15 n < 50 nepBast ommoKa
2 35 n < 1000 1 repBas OImbKa
3 20 n < 50 000 1,2 mepBasi OIIuOKA
4 30 — 1,2,3 mepBast OIIIOKA,
MNpumepsbl
CTaHIAPTHHHE BBOZ CTaHOApPTHHHE BHBOZ
3 39
6 10 15
5 53
124861
3ameyvaHue

Maccus a = [6, 10, 15]. Haiiném cymmy Hanboabmmx obmux JeauTeseil s BCeX MOI0TPE3KOB.
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e llomorpesku mauHb! 1:

— [6] - HOL = 6;
~ [10] — HOJ = 10;
— [15] — HOJL = 15.

e [lomorpesku mauHbB 2:

— [6,10] — HOJI(6,10) = 2;
— [10,15] — HOJI(10, 15) = 5.

e [lomorpesku JuHbBL 3:

— [6,10,15] — HOJI(6,10,15) = HOJ(2,15) = 1.

Obmas cymma: 6 + 10+ 15+2+ 5+ 1 = 39.
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