Uunkn NHTepHeT-onumnunag ans wkonbHukos, cesod 2012-2013
MaTtas nuunas onumnuaga, 16 despansa 2013 roga

3apgayda A. KpucTtannsl

Wwmsa Bxonuoro daitna: crystals.in
Nms BeixogHoTO haiiia: crystals.out
Orpanndenuve 1Mo BpeMeHU: 2 CexyH[IBI
Orpanuyenue 1Mo maMsITH: 256 merabaiit

B pesysaprare mociaegHux ucciaenoBaHuii B jaboparopun « AHOMAJIBHBIX MaTEPUAJIOBY ObLI HalijleH
crocob 3aKphITh MOCT MeXK Ay Mupamu. Ha 3emje Obiin 00HADPYKEHBI HOBbIE 00pa3iibl KPUCTA/LIOB. BHE-
MaTe/JIbHO U3YyYUB UX, YHEHbIC IIDUNIJIN K BbIBO/Y, 9TO JJId KazK/I0TO U3 HUX JOJIZKHO CYIIECTBOBATH OTO6pa—
JKeHue B JII0O0M mapaJuie/ibHOM u3Meperun. [ljis mpoBepKu 9Toil ruioTe3n! Ha IJIAHETY 3eH ObLI OTIIpaBJIeH
OTPsiJI, KOTOPBIi JOCTABUJI OTOOPAXKEHUsI 3EMHBIX KPUCTAJLJIOB B JTADOPATOPHIO.

Janbmeiimme nccaegoBaHns TTOKA3AIN, ITO KaXKIBIM M3 KPHUCTAJLIOB, HAWIEeHBI Ha 00enX TIaHeTax,
XapaKTepU3yeTCss HEKOTOPHIM HATYPAJbHBIM UHCJIOM — MOITHOCTHIO U3AydeHus. [ljig 3aKpbITHS MOCTa
HYKHO MO00paTh Takoi HAOOP 3EeMHBIX KPHUCTAJLIOB, 9TO €r0 CyMMapHas MOIIHOCTH OKaKeTCs PaBHOM
CyMMAapHOI MOIITHOCTH UX OTOOpaXKeHuit, 0OHAPYKEHHbIX Ha miaHeTe 3ed. ObopymoBanue jadbopaTopun
TTO3BOJIAET KJIOHNPOBATH Ha,ﬁﬂ;eHHbIe KPUCTAJIJIBI, TIO3TOMY .HIO6OI71 N3 HUX MOZKHO HCIIOJIB30BaTh HECKOJIBKO
pas.

K coxkasenuio, moc/e HeyaqHoro OnbITa, ¢ KPUCTALIOM, OTKPBIBIIIUM MTPOXO/I, CYIIEPKOMITBIOTEPHI OT-
KA3aJUCh COTPYAHUYATH C YIEHBIMU U3 JabOpaToOpwu, HO OHU COTJIACHBI paborars ¢ Bamu! [Tomormte
uccienoBaresiam « epuoit Me3bry cnactu mup.

®opmar BxogHoro daiina

ITepsast cTpoka BxogmHOTO (haiina cogepxut oxno nenoe uncao n (1 < n < 10000) — xoguaecTBO
tunos kpucrasios. Ciexymas crpoka cogepxkut n wuces a; (0 < a; < 1000) — MOIHOCTH KPUCTAJIOB,
HafileHabIX Ha manere 3emss. [locmeanss crpoka cogepxut n ancen b; (0 < b; < 1000) — wmomtaoCTH
0TOOpaXKEHU 3eMHBIX KPUCTAJIJIOB, JIOCTABJICHHBIX C IIJIAHETHI 3€H.

®dopmaT BbixogHoro carina

Eciin  3akpbITh MOCT BO3MOXKHO, B 1EPBO CTPOKE BBIXOAHOrO dailjia BbiBejuTe 9ucjio k
(1 < k < 10000) — KOJMYIECTBO KPHUCTAILIOB, HEOOXOAMMOE JIjisi 3aKpPbITHsI MOcTa. Bo BTOPOii CcTpoke
BBIBEINTE Kk IHCET — HOMEPAa TUIIOB KPUCTAJIOB, KOTOPLIE OYIyT NCIOIL30BATHCA B dKcmepuMmenTe. OauH
¥ TOT K€ TUT KPUCTAJLIA MOXKHO MCIIOJIb30BATH HECKOJBKO Pa3.

Ecnm 3aKpbITh MOCT HEBO3MOXKHO, BEIBeIUTE —1.

MNMpumepsbl
crystals.in crystals.out

3 2
345 12
162
3 -1
365
142
2 4
14 1122
32

KommeHTapuii

Pemtenusi, paboraromue B cirydasix, B KoTopbix 1 He npesbimnaer 100, 6yayT onennBarbest B 60 6asiios.
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Uunkn NHTepHeT-onumnunag ans wkonbHukos, cesod 2012-2013
MaTtas nuunas onumnuaga, 16 despansa 2013 roga

3apayva B. lécuk

Wwmsa Bxonnoro daiina: doggy.in
Nmg BeixojHOro daitia: doggy.out
Orpanuyenue 1Mo BpeMeHu: 3 CeKyH/IbI
Orpannvenue Mo TaMATH: 256 merabaiT

[Técuk, npunagnexKamuii AJIUKC, KaK U BCe IEeCUKH, JIOOUT UrpaTh ¢ MauukoM. Ho B 3TOT pa3 BMe-
CTO MAYMKA €My MOTAJIACh KOHCTPYKIUS U3 META/LInYecKuX 3BeHbeB. Kaxkjoe 3BeHO B Heil MoxkKeT ObITh
COEIMHEHO C HEKOTOPBLIMH JIPYIUMHU 3BeHbaMH. [Iécuky cpouno Heobxoammo ¢ Heil mourpars! s sTo-
ro ITécuky HeoGX0MMO yIaIuTh HECKOIBKO 3BEHBER (BO3MOKHO, HOJIb) M PA30PBaTh HECKOJIBKO (TakKiKe,
BO3MOXKHO, HOJIb) CBSI3€ll MeXKJy 3BEHbSIMU, YTOOBI B WTOTE MOJYyYNIaCh 3aMKHYTasl Telb U3 3BEHLEB, B
KOTOPOI KaXKJ[0€ 3BEHO COEJIMHEHO TOJIBKO C JaByMsi cocemummu. Kakjoe 3BEHO B TAKOW Ienw JIOJI2KHO
OBITH HMCIIOJB30BAHO POBHO OJUH Pas.

[Técuk xod9er, 9TOOBI OJIYYUBIIALACS 1€ ObLIA KaK MOXKHO Jyinaaee. K caacTbio, n3HadabHasd KOH-
CTPYKIUS TaKOBa, YTO BaApHAHTOB CIeJIaTh 3aAMKHYTYIO II€Ilb y HEro HEMHOTO, a HMEHHO, He 0ojiee Tpex.
ITomorure Ilécuky!

dopmaT BxogHOro caiina

B mepsoii crpoke BxomHOro aiina maxomarca asa neabix umcaa nouwom (1< n < 200000,
1 < m < 500000) — KOIUYIECTBO 3BEHBEB U COEMHEHWH MEXKJy HUMH COOTBETCTBEHHO. B ciemyro-
UX M CTPOKAX HAXOAATCH ONUCAHUS COEJUHEHMI: B KazKJOU CTPOKE HAXOJUTCH MO JBa YUCAa U U U
(1 < u,v < n), o3HaYAONe, YTO 3BEHbs ¢ HOMEDAMU % U U COeJAWHEHBI Mex Ty coboii. Hukakoe 3BeHo
HE COeMHEHO ¢ co0oil, n HMKAaKWe /IBa 3BEHA HE COeIMHEHbI DoJjiee OHOTO pasa. lapanTupyercs, 94ToO u3
JAHHOI KOHCTPYKIIMH MOXKHO IIOJIYINTD XOTsI ObI OHY 3aMKHYTYIO Iellb. Tak2Ke rapaHnTUpPYeTCs, ITO MMe-
ercs He 6ojiee TpexX BAPHUAHTOB yAJEHNUS COSINHEHHWA M 3BEHLEB, MOCIE MPUMEHEHNs] KOTOPBIX OCTAETCS
BaMKHyTaH IeIb U3 3BCHLEB. HCXO,ZI;H&H KOHCprKL[I/IH SIBJISIETCS CBA3HOIA.

®dopmart BbIXOogHOro daiina

B neppoii cTpoke BbIX0HOTO haiijia BbIBEIUTE YUCI0 k: JIMHY MaKCHMAJbHON 3aMKHYTO Tiernu, Ko-

Topyio MoxkeT nmostyunth [1écuk. B ciemyromeit crpoke BeiBeauTe kK 9uces ay, as, . . . , G — HOMEPA 3BEHBEB
B 9TOi1 Ienu. Bce a; JO/KHBI OBITH PA3/IMYHBI, U 3B€HbsI C HOMEPAMU 4] U G2, G2 U A3, ..., Gg—1 U Ak, &
TaK>Ke af 1 a1 JOJI2KHBI ObITH COC/ITMHCHBI B M3HAYaJIbHOM KOHCTDYKIIUU.
doggy.in doggy .out
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KommeHTapuii

Permenust, paboraromue B ciydasx, KOT/a €CTh €IMHCTBEHHBIN BAPUAHT IMOJIYYUTh 3AMKHYTYIO II€Ilb,
OyayT omenuBarhbca B 20 6asI0B.

Pemtenust, paboratormme B Caydasix, KOrJa eCTb He 00Jjiee JBYyX BAPUAHTOB HOJIY9YUTh 3AMKHYTYIO II€llb,
OyayT omenuBarbca B 40 6as10B.

Pemtenusi, paboraroriue B ciydasx, KOrjaa ecrb He 00jiee TPexX BAPUAHTOB IOJIYYUTh 3AMKHYTYIO L€llb,
HO HWKaKWe JBE e, KOTOPbIe MOXKHO MOJIYIUTh, HE WMEIOT OOIIMX 3BEHBEB, OyIyT omeHmBaTHCA B 60
6asoB.
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Sapayda C. Hakopmun xepnkpaba

Nms Bxonsoro daiina: gonarch.in
Nwmsa BeixogHOTO aiina: gonarch.out
Orpanuyenue 110 BpEMeHMU: 3 CeKyH/Ibl
Orpanudenue 110 HTaMATH: 256 merabaiiTa

[TupokoussecTHbIil )kuTe/Ib 3ena ['onapyd Ha caMoM Jiejie He TOJIHKO yKaCHBII MOHCTD, HO U JIIOOAIINN
oren. Kak u Jsiio6oit oren, l'onapa cuamraer cBoum J0AroM HAKOPMUTH Bcex coux jgereit. Ho, Tak kak
WX CJIUIITKOM MHOTO, GOJIBINOI Manodvka MOMPOCH B3POCABIX XeAKPaboB momModb emy. OH JayMaer, 9To
MOMOIITHUKHA PA3IEIUIN MAJIbIIIel TPUMEPHO TIOPOBHY, U BBIJAET BCEM KOPMSIIIIUM XeIKpabaM OJMHAKOBOE
aucsio tumu. K coxkasennio, xeakpadbl JOCTATOYHO TUIyNbl, U 0epyT cebe CTOIBKO MaJbIIeil, CKOJIBKO
B30peJeT UM B r0JIO..., CTOI, BEJb V XeJIKpaboB HET T'0JIOBBI. JIMIMHKE POKIAIOTCS HEMPEPBIBHO, U €C/IN
UX HE BO3BMETCsI KOPMUTH KaKON-TO XeIKpab, TO OHU YMPYT. DTa CATYAIMs MaJjO KOrO BOJHYET, Bejlb UX
BCE PABHO OY€Hb MHOTO.

[Mony4gast n eguuunn nuim, Xeakpad, yIOJTHOMOYEHbI KODMUTD PPYIILY U3 Kk JIMUUHOK, BBIJAET KaXK 0
JINYMHKE MAKCHUMAJIbHOE BO3MOXKHOE YUC/I0 €JIWHUI MUY TaKOe, YTO BCE JUYUHKU MOJyJal0T [OPOBHY.
Bcio ocranbayio ey chemaer cam xeakpad.

lonapy mposuas, 4ro xenkpabbl eadT ejy, NpeJIHa3HAYeHHYI0 JIMYUHKAM, U, Pa3yMeeTcs, He XO4eT
KOPMHTBH B3POCJIBIX XEeJKPabOB, KOTOPbIE MOIYT J00bIBAThH €1y camocrodreibao. [losromy, npexje dem
pazgaBaTh ey, loHApPY X0UeT y3HATH CKOJIBKO €/Ibl JOCTAHETCS B3POCIbIM Xeakpabam. Bam myxHO HAmH-
caTh MpOTrpaMMy, KOTOpas Obl MOIJIa OTBEYATh HA 3ampockl Tomapu. [Iporpamma mokHa 00pabaThIBATE
CJIeIyIOIIe COOBITHS:

e | k — nogBuiicd xeAKpabd, KOTOPBIi B3L/ICA KOPMUTH TPYIIITY U3 TOJBKO-UTO POAUBIIUXC K IMINHOK.

e - k — onuH n3 XeAKPabOB, B3ABIUXCS KOPMUTH TPYIITY U3 k JIMAUHOK, DPOCHU UX W YIIET OXOTUTHCS
3a mosramu jgiofeit. I[locae 3Toro MTMYMHKYT cpa3y yMUPAIOT M 3TA TPYIIIA TPOTATAET.

e 7 n — lonapu cobupaercs BbIIATH KaxKJOMy KopMmsiieMy xeakpaby mn emuuuil ejnl. lIporpamma
JTOJIZKHA, BBIBECTU CKOJIBKO €JIMHWIL €/Ibl ChEAIT CAMU KOPMSIIIUE XeIKPaObI.

K Tomy Bpemenu kax I'omapu obparwmiics K BaM, BO3MOXKHO HEKOTOPbIE XeAKpabbl y:ke B3sim cebe
IPYIIBI IO HECKOIBKO Mavibiiieil. ['orapu coobmut Bam a1y nndopmaliusa B Hadaje paboThl TPOTPAMMEL.

®dopmaT BxogHOro caiina

B mepsoit cTpoke 3ajaH0 9UCI0 M — KOJUYECTBO PA3JIUIHBIX PA3MEPOB I'PYIII, CYIIECTBOBABIINX [0
Hagasa paboTel mporpammel (0 < m < 10°). B cieayomux m cTpoKax 3a,IaHbI OMICAHNS CYIeCTBOBABIIIX
rpyun. B ¢ + 1 —oit crpoke 3aiaHbl jBa 4YMCIa §; U C;, Pa3Mep IPYIIbl U KOJUYECTBO TAKUX T'PYIII
coorBercTBenHo. apanTupyroTcs, uTo Bee g; pasamunbl (1 < g, ¢; < 10°).

B m + 2 cTpoke Bxommoro daiiza 3amano kKommdecTso 3ampocos t (1 < ¢ < 10°). B crexyromux ¢
CTPOKax 3aJaHbl 3aITPOCHI 110 OJHOMY B CTPOKe. 3ampOoChl MOTYT OBITH OJHOTO U3 CJEIYIOIINX BUJIOB:

e 3anpoc mosiBIeHns HOBOTO KOpMsmero xeakpaba, suga + k (1 < k < 10%), rae k — xoimuectso
JINYMHOK, 33 KOTOPbIE OTBEYAET STOT XeIKPad.

e 3ampoc HCUe3HOBEHNA KOPMAIEro Xeaxpaba, suma - k, rae k (1 < k < 10°%) — Kom4ecTso moomed-
HBIX YITEJIIeMy XeIKpaby JIMUNHOK. [apaHTHpyercs, 9To HA MOMEHT BBITTOJHEHUS ITOTO 3aIpoca
CYIIECTBYET XOTA 6]31 OIUH XeﬂKpaﬁ C TaKUM YHCJIOM IMOJONECYHBIX JIMYNHOK.

e Bampoc ? n,raen (1 <n < 105) — KOJIMYECTBO €JMHUI] €JIbI, KOTOPOE TIOTYYUT KaK bl KOPMSATITNA
xeakpad.
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®opmart BbIXOogHOro dpaiina

Ha xa»k1prit 3ampoc 0 BhIatue KOPMAMAM XeqKkpadam eIpl HyKHO B OTIAEIBHONW CTPOKE BBIBECTH OTBET
Ha 9TOT 3ampoc. OTBeT IOJKEH COCTOATL M3 OJHOTO UHCIa, PABHOIO KOJMYECTBY €JUHUII €/IbI, KOTOpPbIe
JIOCTAHYTCS KOPMAIIAM XeaKpabam.

MNpumepsbl
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KommeHnTapuin

Pemrenusi, paboraforue B caydasx, B KoTopolx ¢t < 103 6ynyr onenusarscs B 20 6a/110B.

Permennsi, paboraomne B caydasx, B Kotopeix n = 0 n t < 10% 6yayT onennsarses B8 20 6a71/108.

Pertenus, paboratoriue B caydasix, B KOTOPBIX HET 3alpOCOB HA y/aJ€HUE, U He HalJIeTCs IBYX Xejl-
KapbOB C OJMHAKOBBIMU pa3Mepamu Ipyii, OymayT onenuBaTbes B 20 6as110B.
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3apgayda D. Heptex

Nwmsa Bxonmoro daiina: painting.in
Nwmsa Beixognoro daiiia: painting.out
Orpanundenne M0 BpeMeHNU: 2 CeKyHIbI
Orpanuyenue 1Mo maMsITH: 256 merabaiit

Vberast oT oUepesHOTO HEAPYKEJTIOOHOrO CYIIEeCTBa U3 MaPAJLIeJHHOT0 m3Mmepenus, Lopaon @pumen
YKPBLICsd B JJabopaTopun, IJe PaHbIle U3ydaju MOBeJeHIe PA3JINIHbIX KPUCTAJIOB, JOCTABIEHHBIX U3 M3-
Mepenust 3ern. Korjga OH HOHsLI, 9TO €My He YIrparKaeT HUKaKas OHacHOCTh, OpuMeH 0CMOTPesICst U yBUJIE
UHTepecHoe 060py/I0BaHNe, KOTOPOE PeIHA3HAYAIOCH JIJI CBEPXTOYHOIO PUCOBAHUS CJ0YXKHBIX cxeM. Q-
HAKO, OHO He ObLIO PACYUTAHO HA PUCOBAHUS OOBIYHBIX Ye€pPTEXKel, u HEe MOIJIO HAPUCOBATH HEKOTOPHIE U3
HUX B CHJIy CBOEro ycrpoiictsa. Ha kommbioTepe, KOTOpbIit 0611 B Jaboparopun, PpuMeH HAIIET 9€PTEKU
BCEX TIOMeIeHuil (heepasbHOr0 UCCIe0BATEIBLCKOTO IEHTPA, HAJNYUNE KOTOPhIX B PACIeYaTeHHOM BU/JE
OY9€Hb CUJIBHO YBEJIUYIUJIO 6]31 €T'0 ITTaHCHI Ha BBIZKUBaHUE. Heprﬂ;HO A0TraJaThCd, 9TO OH PEITnI C,Z[eﬂaTb!

Camo yCcTpO#CTBO O PUCOBAHIIO CXEM BBITJISIIIEO CJIeIyIomuM obpazoM. B HekoTopoii Touke Ag mioc-
KOCTH depTerka Obla 3aKperieHa «pyKay, COCTOAIIAs U3 7 TOCIEJ0BATETFHO COEJMHEHHBIX ¢ TTOMOIIBIO
IIAPHUPOB METATMIECKUX cerMeHTOB. O603HAYNM JJINHY IEPBOTO CerMeHTa (TOro, KOTOPBIil MPUKpPEeILIeH
K Touke Ag) Kak l1, caemyontero la, ..., mocaeauero l,. O603HaAYMM TOUYKN COEMHEHNsI CEPMEHTOB C HOME-
pamu ¢ u i + 1 Kak A;, a KoHerl mmocjeanero cermenra A,. B Touke A, 3akpelien HHCTPpYMEHT, KOTOPbIA
[IO3BOJISIET PUCOBATH TOYKY Ha YE€PTEKE. YCTPOUCTBO yIIPABJICHUS MOXKET PA3MECTUTDH IIIAPHUPHBIE COETH-
HEeHHUs B TOUKaX A; B IJIOCKOCTH YepTezKa, eCJIM JIJId BCex i < n crnpasejmso, 9to |A;Air1| = 1.

Yrobbl HapucoBarh deprexu, Ppumeny HeoOXOAMMO y3HATH, BCE JiM HEOOXOIMMBIE TOYKH CMOXKET
HapUCOBATH 3TO yCTPOCTBO. Takske JJIs KaskI0¥ TOUKYM eMy HeOOXOQMMO Y3HATH KOOpPAWHATHI BCex A;.
ITomoruTe emy B 5TOM.

®dopmaT BxogHOro caiina

B mepmoit crpoke Bxommoro aita  HAXOMATCA UETBIPE IEAbIX 9YHCAA X9, Y0, Tn, Yn
(—10000 < zg, Y0, Tn, Yn < 10000) — KoOpauHATEI TOUKE A, K KOTOPOil MPUKPEILJIEH MepPBblii CerMeHT
YEPTEKHOTO yCTPOHCTBA, & Tak:kKe TOYKH A, KOTOPYIo HE0OX0MMO HAPUCOBATD.

B crexyromeii crpoke gano mesoe wmceao n (1 < n < 103) — KOJIMYECTBO CEIMEHTOB B yCTPOIICTBe
pucosanus. B cuieaytomeit crpoke naxoaarcsa n neabix auces [; (1 <1; < 1000) — jiuHbl CerMeHTos.

dopmaT BbiIxogHoro carina

B meproii crpoke Bhixognoro daitna sesegauTe YES, ecam MOXKHO HApnUcoBaTh TouKy A, u NO B mpoTus-
HOM ciydae. Ecau Touky HapucoBaTh MOXKHO, TO B CJAeAYIOMUX 7 + 1 CTpoKaxX BLIBEINUTE KOOPAUHATHI A;
JUTst BCeX ¢ oT HyJist 0 . OTBer Oymer 3acuuTaH, ecjii PACCTOSHIE MEXK/y BBIBEJIEHHBIMU BAMEU TOUYKAMU
A; u A;1 otmuaercs ot l; me Gosee, wem ma 1073,

MNpumepsbl
painting.in painting.out
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2 0.000 0.000
55 3.000 4.000
6.000 0.000
KommeHnTapuii

KonnaecTBo TecToB, B KOTOPBHIX Z’f l; e mperkImaeT paccroaans ot Toukn Ag 10 Toukm A,, cocras-
snsger 20 IPOIEHTOB OT ODOIIEro Ymcaa TECTOB.
KommwaectBo TectoB, B KOTOphIX 1 < 2, cocTapisieT 40 MPOIEHTOB OT OOIIETO YHMCIIa, TECTOB.
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