JIKLW.2021. Wione. Mapannens 7. Oexb 2. lNogbémbl
Bepengeesbl nonsivel, Cygucnaens, 18 utona 2021

3apaya A. LCA - 2

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 3 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaiiT

3amaHo HOABEIICHHOE JEPEBO, COMEpzKAIlee 1 BEPIINH, IpoHyMepoBaHHbIX 0T 0 10 n — 1. Tpebyercsa
OTBETUTDH Ha, M 3AIIPOCOB O HAUMEHbIIIEM OOINEM IIPEJIKE JJIsi TIaPhl BEPIITUH.

3amnpocel TeHEPUPYIOTC CAEAYIOMUM 00pa3oM. 3aJaHbl YUCIa 1,0y U YACIA T, Y U Z.

Hucna as, . . ., G2y, TEHEPUPYIOTCS CJIEAYOMUM 06pasoM: a; = (T - aj—2 + Y - a;—1 + z) mod n. Ilepssrii
3ampoc umeet BuJ {(ai, az). Ecim orBer Ha i — 1-if 3ampoc paBeH v, To i-ii 3anpoc numeet Bu/ ((ag;—1+v) mod
n, a2i>'

CDopmaT BXOAHbIX OAdHHbIX

[TepBas crpoka cogepxkut jsa dnciaa: n (1 <n < 100000) u m (1 < m < 10000000). Kopens nepesa
umeer Homep 0. Bropas cTpoka comep:kuT n — 1 HeJIbIX 9nce, i-¢ U3 9TUX YUCe 3TO NPeJOK BEePIIUHbI i
Tperbst cTpoka cojiepKuT IeJible ducia ap u az (0 < a; <n —1).
YerépTas CTPOKa COAEPIKUT TP HesbX uncia: o, y u z (0 < x,y, 2z < 10%)
dopmaT BbIXOAHbIX AaHHbIX

BriBenuTe B BhIXOMHON (paiiyi CyMMY HOMEPOB BEPIITHH — OTBETOB Ha BCE 3aIPOCHI.

MNpumepsbl

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
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3apada B. Yuunrtbcs!

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 3 CeKyHIIbI
Orpanudenne 1o MAMSITH: 64 merabaiita

Kaxk1p1ii 1o/ OrHOMHOE KOJIMYIECTBO BBIMNYCKHUKOB, ciaBiine EI'D, BeIOMpaoT, Ky/ia »Ke OHU TOMIyT
yuuTbcd. He yauBuTE/IbHO, YTO MHOTHE U3 HUX IIPEJIIOYUTAIOT IIepebpaThes MobJmXKe K crosuie. TpaHc-
mopTHas WHGPACTPYKTypa CTPAHBI IIEPEKUBALT He JIyUIlne BPEMEHA, U B IPUEMJIEMOM KadecTBe IOJIJI-
PEXKUBAETCS MUHUMAJIHLHO BO3MOXKHOE YHCJIO TOPOJIOB, HEOOXOIMMOE JJIsi TOTO, YTOOBI OT JII0OOro ropo/ia
MOXKHO OBLTIO J0OpaThCs J10 JIFOOOTO JIPYToro.

Kaxk1bI1ii BBITYCKHUK OIEHMBAET CBOM PE3YJIBTATHI CAAUN 9K3aMEHOB, U PEIIaeT, HACKOJIBKO JTaJeK0o OT
CBOI'O POJIHOT'O T'OPO/ia B CTOPOHY CTOJIUIBI OH CMOXKET yeXaTh.

BhIycKHUKOB HACTOJIBKO MHOT'O, UTO BaM He TpeOyeTcsl BBIBOAWTH I KaXkKJI0r0 U3 HUX, JO0 KaKOro
ropojia OH CMOXKET JioeXaThb. JlocTaTOYHO BRIBECTH CYMMY OTBETOB [IJIsi KaXKJIOI'O BBIITYCKHUKA.

3alpockl TEHEPUPYIOTCS CIAEAYIOMUM 00pa3oM. 3aJlaHbl YHCIa d1,de W YUCIa T, y U z. ducia
ag, . .., Ay TEHEPUPYIOTCS CIIEYIOMuM 00pa3oM: a; = (z-a;—o+y-a;—1+z) mod n. Ilepssiii 3anpoc nmeer
Buj (ai,az). Ecim orser Ha i — 1-if 3anpoc paBeH v, 10 i-ii 3anpoc umeer Bu ((ag;i—1 + v) mod n,az;). B
1-M 3allpoce IIePBOe YUCJIO0 COOTBETCTBYET FOPOJLY, B KOTOPOM OKOHYHJI IIKOJIY ¢-i BBIIIYCKHUK, & BTOPOE —
HACKOJIBKO JIAJIEKO OT POJHOIO IOPOfa OH MOXKET yexaTh. Bce BBITYCKHUKH CTAPAIOTCS IMepedpaThcst Kak
MOYKHO OJIMzKe K CTOJIAIIE.

®dopmaTt BXOAHbIX AAHHbIX

ITepBast cTpoka comepzkuT jBa unciaa: n (1 <n < 100000) mm (1 < m < 10000 000). Crosnmnmna nmeet
sHomep 0. Bropast crpoka cozepKut n — 1 1esbIX 9uced1, - U3 9TUX YUCesI PABHO HOMEDY CJIEJLYIONIEro 3a
rOpPOJIOM 4 Ha IIyTH K cTojmIe. TpeTbs CTpoKa COIEPXKUT J1Ba IeJIbIX duciaa B guaiasone or 0 mqo n — 1:
a1 n ag. YerBeprasi CTPOKA COJEPXKUT TPU IEJBIX YUCJIA: T, Y U Z, STH YUCJIA HEOTPUIATETbHbI U He
pesocxoaaT 107,

®dopmaT BbIXOAHbIX AAHHbIX

BriBemure B BBIXOIHON (hailsi cyMMy HOMEPOB I'OPOJOB — OTBETOB HA BCE 3aIPOCHI.

lMNpumepsbl

CTaHIApPTHHN BBOZ, CTaHZAPTHHN BHBOL
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3apadya C. RMQ

Vwms BxomgHoro aitna:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndeHue 1Mo IaMsITH:

Ecte maccus uz N nensix gaucen u M 3ampocoB Buia: HaliuTe MUHIMYM Ha OTpe3Ke ¢ KOHIaMu [;, 1;.

CTaHIapTHHI BBOZ,
CTaHIAPTHHE BHBOZ,
3 CeKyH/IbI

256 MerabaiT

CDopmaT BXOAHbIX OAdHHbIX

Bxomuoit daiin comepxkut T° HaOOPOB TECTOBLIX JAHHBIX. KarK bt HAOOP TECTOBLIX JTAHHBIX 331a8TCsI
apcmamu N, M, A, B (1 < N <25000,1 < A, B < 10%), rne N — pasmep Maccusa, M — HHC/IO 3aIIPOCOB.
MaccuB u 3aIpoChl HY?KHO IOJIYIUTH CJICAYIOMIMM OOpPa30M: BBIMUIIEM ITOCIEI0BATE/IHLHOCTD TUCET

Ci:A-i+BmOd232.

DJIeMEHTHI TTOCJIEI0BATEILHOCTH ¢ HOMepaMu oT 1 10 N — 3IeMeHTbI MacCUBa. DJIEMEHTHI TI0C/IeI0Ba-
tesibHOCTH ¢ HOMepamu oT N + 1 g0 N + 2 - M B3arsie 1o Momysto N obpasdytor M nap ducesi, KOTOpbie
ABJISIIOTCS TPAHUIIAMU OTPE3KOB 3anpocoB. Beoj 3akamuuBaercs yuciaamu 0 0 0 0. Maccus nnnekcupercst

C HyJId.

Cymma N 1o BceM HabOpaM TeCTOBBIX JaHHBIX He mpesocxoaut 108, Cymma M 1o Bcem HaGopam
TECTOBBIX JAHHBIX He IIPEBOCXOIUT 2 -

107.

@dopmaT BbIXOAHbIX AAHHbIX

,ZLHH KazKJI10Tr0o Ha6opa TECTOBBIX JaHHBIX BbIBEAUTE CyMMY IIO BCEM 3allpOCaM.

lMNpumepsbl

CTaHIapTHHI BBOZ,

CTaHZApTHHN BHBOL

10 10 955379886 619166003
0000

7671393960

3ameyaHune

Maccus:

1574545889 2529925775 3485305661 145718251 1101098137 2056478023 3011857909

3967237795 627650385 1583030271
3ampocsr:
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3apgada D. Dynamic LCA

Wmst Bxognoro dgaitira; CTaHIAPTHHE BBOL
Wnms BeixomHOTO aiiia: CTaHAAPTHHH BHBOZ,
Orpanndenue 1Mo BpeMeHH: 5 CeKyH]I
OrpaHnudeHue 1o IaMsITH: 256 merabaiit

[TocTanoBKa 3312491 0 HauMenbwem o0wem npedke TaKoBa: JaHO AepeBo 1’ ¢ BBIACJCHHBIM KOPHEM U
JIBe BEPIIMHBL U U v, lca(u, v) — BepIIrHA ¢ MAKCUMAJIbHON TJIyOUHOI, KOTOpasi SIBJISIETCS IPEJIKOM | U, U
v. Hanpumep, na kaprunke Bau3y lca(8,7) — Beprmna 3.

C nomornpio onepaiu chroot(u) Mbl MOXKEM MEHsITh KOPEHb JepeBa, I0CTATOYHO OTMETUTD U, KAK HOBBIi
KOpPeHb, U HAIIPABUTH pedpa BIOJb IMyTH OT KopHsda. Hammenbmne oOiue MpeKu BEPITUH TOMEHSIOTCS
coorBercrByiomnie. Hanpumep, eciim Mbl ciesaem chroot(6) na kaprutke cepxy, lca(8,7) craner BepiimHa
6. Tlosyuusiieecs jiepeBo n300pakeHO BHU3Y.

Bawm jiano jepeso T'. VznavgasibHO KOpeHb 9T0ro jiepeBa — BepiinuHa 1. Hanmmure nporpammy, Kotopast
noJiIepKuBaeT aru e oneparwu: lea(u, v) u chroot(u).

dopmaT BXOAHbIX AAHHbIX

Bxomuoit daitin cocTonT n3 HECKOJIHKUX TECTOB.

IlepBas cTpoka KaKJIOr0 TecTa COMEPKNT HATypajabHOE UHUCJI0 1. — KOJMIECTBO BEPIIUH B JIEPEBE
(1 < n < 100000). Cienyromue n — 1 ¢TPOK cozepzKaT 10 2 HATYPaJbHBIX YHC/IA U OIHUCBIBAIOT pedbpa
nmepeBa. amee umer cTpoka ¢ €IMHCTBEHHBIM HATYPAJBHBIM YUCJIOM m — ducao oneparmit. Cieayromnue
m cTpok cozepzkar oneparuu. Crpoka ? u v o3Haudaer oneparuio lca(u,v), a crpoka ! u — chroot(u).
ITocnemusist cTpoka comepskuT aucyo 0.

Cymma n j1s Becex TectoB He ripeBocxoaut 100 000. Cymma m myist Becex TectoB He mpeBocxoaut 200 000.

@dopmaT BbIXOAHbIX AAHHbIX

st kaxk10it onepanun ? u v BeiBeauTe 3HaueHue lca(u, v). Yncia pasjessiite 1epeBojaMu CTPOK.
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MNMpumepbl

CTaHIApTHHN BBOZ,

CTaHZAPTHHY BHBOL
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3apgada E. OnekyHbl kKapHOTaBpOB

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
Orpanudenne 1o MAMSITH: 64 merabaiita

KapuoraBpbl 0vUeHb BHHUMATEILHO OTHOCATCS K 3a00Te O CBOEM IMOTOMCTBE. ¥ KayKJIOro JIMHO3aBpa
006s13aTeIbHO €CTh CTapIIHil TUHO3aBD, KOTOPHIl ero omnekaeT. B ciydae, ecm onekyHa cheJaloT (K coxka-
JIEHUIO, B IOPCKUI [IEPUOJL TAKOE He ObLIIO PEJIKOCTHIO), 3a60Ta O ero MOJIONEUHbIX JIOKUTCS Ha [JIEYH TOTO,
KTO OIIEKaJI ChEeJIEHHOro jimHaMo3aBpa. KapHoTaBpbl — CMEPTOHOCHBIE XUIHUKHU, [TO3TOMY HUX OObIYan
CTPOT'O 3alpeIianT UM JIpaThCs MexXiy coboil. Kcium y HUX BO3HMKaeT KaKOH-TO KOHMJIMKT, TO, YTOOBI
PEIUTL ero, OHU OOPAINAIOTCA K KOMY-TO W3 CTAPIINX, KOTOPOMY JIOBEPSIOT, & JIOBEPSAIOT OHU TOJIBKO
TeM, KTO $IBJISIETCS UX OIEKYHOM WJIM OMEKYyHOM WX OIEKYHAa M Tak Jjajee (HA30BEM TAaKUX JHMHO3aBPOB
cyneporiekyHamu). IlosTromy st Toro, 4rToObl PeIUTh CIOP JIBYX KapPHOTABPOB, HYKHO HAfTH TaKoro
JIMHO3aBPAa, KOTOPBIN SIBJISIETCS CYIEPOIEKYHOM Jijist HuX oboux. Paszymeercsi, 6€CIIOKOUTH CTAPIIUX 110
IIyCTSKAM HE CTOUT, IIO9TOMY CIOPIIUKH CTAPAIOTCI HAMTH CaMOro MJIAJIIEro U3 JMHO3aBPOB, KOTOPBIi
YJIOBJIETBOPSIET 3TOMY YCJIOBHUIO. Kcju y guHO3aBpa BOSHUK KOHMJIMKT C €r0 CYIEPOIIEKYHOM, TO 3TOT Cy-
IIepoIeKyH caMm permuT npobsemy. Eciu y munozaBpa HeJabl ¢ caMuM CODOIt, OH JTOJI2KeH pa3odpaThes C
S9TUM CAMOCTOSATEIHLHO, He Oecriokos crapiiuX. [lomorure juHo3aBpaM pa3periuTb UX CIIOPHI.

®dopmaT BXOAHbIX AAHHbIX

B nepgoii crpoke cogepxxkut nesioe unciao M (1 < M < 200000) — KoIM4IeCTBO 3a1IPOCOB.
Hamee cienyor M 3ampocoB, ONUCHIBAIOIIIE COOBITHUS:

® + vV — DOIUJICA HOBBIN JUHO3ABP U OMEKYHCTBO HaJl HUM B3I JIMHO3ABD ¢ HOMepOM v. PomuBiiiemycst
JUHO3aBPY HYZKHO IIPUCBOUTH HAUMEHDLINWN HATypPaJbHBLIA HOMEDP, KOTOPBIA 0 9TOro elle HUKOIAA
HEe BCTpeYaJIcs.

® - vV — JWHO3aBpa HOMEP U CbhEJIN.

e 7 u V — y IMHO3ABPOB C HOMEPAMU U U ¥ BO3HUK KOH(MJIMKT U BaM HAJI0 HANTU UM TPETEHCKOro
CYJIBIO.

NsznagaapHO ecThb ofuH mpaaumHo3aBp HoMep 1. 'apanTupyercs, 9TO OH HUKOTAa He OyIeT CheJeH.

@dopmaT BbIXOAHbIX AAHHbIX

JL1st Kark 1010 3a1mpoca Tuma «7» B BBIXOIHOM (ailjl Hy?KHO BBIBECTH HA OT/IEJIBHON CTPOKE OJIHO TUCJIO
— HOMEp CaMOr'o MOJIOJIOTO JIMHO3aBPa, KOTOPHIIT MOXKET BBICTYIUTH B POJIN TPETEHCKOT'O CY/IbU.

MNpumepsbl
CTaHIApPTHHN BBOZ, CTaHIAPTHHY BHBOL
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3apayva F. [epeBo

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHn4denue 1o IaMsITH:

Bajano nozserenHoe jgepeso, cogepxaiiee n (1 < n < 1 000 000) sepumn. Kakmas Bepumna 1mo-
KpallleHa B OIUH U3 N 1BeTOB. T'pebyercs mjis KaxKA0W BEPIIUHBI U BBIUYUCIUTD KOJUIECTBO Pa3JINTHBIX

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
4 CeKyH/IBI

256 merabailT

OBETOB, BCTPEYAIONINXCA B IIOJ/JIEpEBE C KOPHEM V.

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke BxogHOro daiisa 3a/1aHo YUCIo 1.

Crenyromige 1 CTPOK OIMCBHIBAIOT BEPIIMHBI, 110 OJHON B cTpoke. OnucaHue odepenHONl BEPIIMHBL 1
uMeeT BUJ P; C;, TJie P; — HOMED POJIUTEJisl BEPIIUHBI 4, a ¢; — 1Ber Beprmibl ¢ (1 < ¢; < n). g kopHst

nepesa p; = 0.

@®opmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe n 9uceJsI, 0603Ha11a10m14x KOJIM9IeCTBa Pa3/IMYHBIX IIBETOB B IIOJJEPEBbAX C KOPHAMU B BEP-

muHax 1,...,n.

MNpumepsbl

CTaHZApPTHHN BBOZ,

CTaHIApPTHHY BHBOL
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3apava G. lloesgka Ha KaHUKynax

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Keneznaga nopora @iariananu npeicTaBasgeT coO0M MPIMYIO, BIOJIb KOTOPOI PaCIOJIOXKEHBI 1 CTaH-
nuit. BymeM Ha3bIBATh yYIaCTOK KEJIE3HON JIOPOTU OT HEKOTOPOU CTAHITUU JIO CJIEIYIOIIEN ITeperoHoM.

IToesn ciaenyer or cranuum 1 10 CTAHIMHU N, JejIasi OCTAHOBKY Ha KaskJoi craHiuu. B moesne k Mecr,
nporyMepoBaHHBIX OT 1 10 k. Ha moesm mpomatorcss OmteThbl, KayKIblii OMIeT XapaKTepu3yeTcs TpeMsi
qucgaMu: S, t 1 a. Takoil Ouier Mmo3BOJIsIeT MPoexaTh OT CTAHIIUU S A0 CTAHIUU  Ha MECTE .

Bacs mnanupyer B ouH u3 JgHEH JIeTHUX KAHUKYJI IIPOEXaTh Ha IMOe3/1e OT OJHONW CTAHIUU JIO JPYTOl.
OH BBISICHIJI, 9TO Ha II0E3]I B 3TOT JeHb Y2Ke IIPOIaHO M OMIETOB, 1 BO3MOXKHO y2Ke HEeT MeCT, CBOOOIHDBIX
Ha, BCEX IEPEroHaxX MEK/Iy MHTEPECYIONUME €ro CTAHIUAMHU. DUjIeT OT OJHON CTAHIMHU 0 JAPyroi Ha
OIpeJIeJIEHHOE MECTO MOYKHO KYIIMTDL, TOJBKO €CJIM 9TO MECTO CBOOOJHO Ha BCEX IEPEroHaxX MEXKIY STUMU
CTaHIIUSAMMU.

Bacst coobpasuii, 9To nHOTIa BCe PABHO MOXKHO IIPOEXaTh OT OIHON CTAHITUNH JI0 APYTO, KyIINB HECKOIhb-
KO OWJIETOB U IIEPECaKUBasICh C OJHOI'O0 MeCTa Ha JIPYroe Ha HEKOTOPLIX IPOMEXKYTOYHBIX CTAHIIMSIX.
Pasymeercs, mepecakuBaTbCsi ¢ MeCTa Ha MECTO HEeyI00HO, 1osToMy Bacs xodeT KynuTb MUHUMAJIbHOE
KOJIMYECTBO OUJIETOB, 4TOOBI Ha KAXKIOM IIEpPEroHe Yy HEro OLLIOCBOE MECTO.

Bacs emme He pemmii,oT Kakoil cTaHIMM W J0 Kakoil oH moeger. OH 3alucaJl ¢ BAPUAHTOB OE3IKU,N
JIJISI KazKJI0I'0 U3 HUX XOYEeT y3HATh, KAaKOe MIHHMAJILHOE YUCJIO0 OUJIETOB €My IPHUIETCS KyIUThb, €CJId OH
BBIOEpET 3TOT BAPUAHT.

Tpebyercss HancaTh IPOrpaMMy, KOTOpas 10 3aJJaHHOMY OIMCAHUIO y2Ke IPOJaHHBIX OMJIETOB U Ba-
PUaHTOB IIOE3IKN BaCI/I olpenessdaeT JJIsd KaxKJI0r'o BapuaHTa, KaKO€ MUHHMAJIBHOE KOJIMYIECTBO 6I/I.H€TOB
HEOOXOAUMO KYIIUTh, YTOOBI COBEPIINTDL TaKyIO MOE3IKY.

®dopmaT BXOAHbIX AAaHHbIX

[TepBasi cTpoka BxogHOrO aiiia cogepkut dncaa n, m u k (2 < n < 200000, 0 < m < 200000,
1 < k£ <200000) — KOIMYIECTBO CTAHIUI, KOJUIECTBO y¥Ke MPOJAHHBIX OUJIETOB U KOJMYECTBO MECT B IO
e3ze. [ocnemyromue m cTpok cozeprkar HHMOPMAIIAIO O POJIAHHBIX OuseTax. Kakias cTpoka coinepKuT
TPHU YUCTA: S, t; U Q; — HOMEDP CTAHIINHU, OT KOTOPOl KYILJIEH OUJIET, HOMED CTAHIUHU, IO KOTOPOU KYILIEeH
6user, u HOMep MecTa, Ha KoTopoe KymreH omrer(l < s; < t; < n, 1 < ai < k). lapantupyercst, 410
BCe OMJIETHI KYyILIEHBI TAaKUM O00pa30M, UTO HU Ha KAKOM II€peroHe HU Ha KaKOoe MEeCTO HeT 0ojiee OJIHOro
bustera.

Hasee uyer crpoka, koropast cogepxkut unciao ¢ (1 < ¢ < 200000). Mocremyromniue qecTpok cojeprar
ONMCAHNS BAPUAHTOB Ioe3/IKH. Kazkiaa cTpoka cofep:kat apa ancia: f;, d; — HoMep CTaHIIH, OT KOTOPOi
Bacs xouer 1moexaTh B 9TOM BapHaHTe,l HOMED CTaHIIUH,JI0 KOTOPoii oH xodeT noexatsb (1 < fj < dj < n).

@®opmaT BbIXOAHbIX AAHHbIX

Boixoanoit daitn 1o/mKeH cofepKaTh ¢ UUCeN: JIJIst KaXKJI0ro BapuaHTa MOe3/KU TpeOyeTcsi BBIBECTU
MUHUMAJIbHOE KOJHMYIECTBO OMJIETOB, KOTOPOE HEOOXOIMMO KyIUTh Bace, YTOObI COBEPIIUTH COOTBETCTBY-
IONIYIO 1M0e3/Ky. ey 1moe3/iky CoBepIUTh HEBO3MOXKHO, TO JJIst 9TOr0 BapuaHTa Tpedyercs: BbiBecTH -1.

MNpumepsobl
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